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1. HEJIM OCBOEHUS JTUCHUILJIMHDBI

Lleasimu ocBoeHMs aucuMIUIHEBL «[Ipuknannas TepMoauHamuka ¥ KuHeruka» no OITOII
nanpasienus 22.04.01 «MarepuanoseieHHe 1 TEXHOIOTHH MaTEPHANIOBY ABNAIOTCS:

- (hopMUpOBaHHE TEOPCTHYECCKHX PEACTABICHHH 00 OCHOBHBIX MOHATHAX M 3aKOHAX XHMH-
YeCKOH TEPMOJIMHAMUKH M KMHETHKH IPUMCHHTEIIBHO K [IPOLICCCaM MONYYCHHs MaTepHanoB QyHK-
[IHOHAJILHOTO ¥ KOHCTPYKIIHOHHOTO Ha3HAYEHHSI;

- OCBOEHHE MPHHUHUIOB HAyYHOro noaxoja K (GOpMHPOBAHHMIO MATEPHANOB C 3aJaHHBIMU
cBOMcTBaMHU, Oa3UPYIOLIErocs Ha 3aKOHAX M MocTyaaTax (U3HKO-XMMHYECKOTO MaTeEpHaIOBEIEHH S,

- OBJIQJICHUE HABBLIKAMH MPUMCHEHHS PACUETHBIX (PU3MKO-XMMHUECKMX METOJOB K aHaJU3y
peabHBIX CHCTEM U MPOLECCOB B METATYPIrUH U MaTEPHAIIOBEICHHUH.

B pesyiibrate OCBOGHHUs [aHHOW IMCIMIUIMHBI Y CTYAEHTOB (DOPMHMPYIOTCS OCHOBHBIE IPO-
(eccuonaibHbie KoMIleTeHIMU, oTBevatonme TpedosBanussm ®I'OC BO x pesyabraraM OCBOCHHS

OTITOI1 BO no uanpasnenuio 22.04.01 «MarepuanoBesieHHe U TEXHOJIOTHH MaTEPUATIOBY.

HHCLLHI'LTIHHEI ((I"[pnmaﬂﬂax TEpMOJHHAMHKa W KHHETHKa» OTHOCHUTCA K 4HaCTH, d)OpMHpYCMOﬁ

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII

yH4acTHUKaMH 06pasorsa’ren BHBIX OTHOIICHHUH.

3. INIAHUPYEMBIE PE3YJIbTATbBI OBYHEHUWS 110 JUCIHHUIIJIMHE

l—IJIaHHp}"EMbIG PE3YJIbTATHI 06}“-161—[1#151 Mo JUCHHILIIMHE, COOTHECEHHBIC C IIJIAHHPYEMBIMH pe-

3yabTataMu ocBoenus OITOIT (koMneTeHIMAMY U HHIMKATOPAMH JIOCTHIKCHUSE KOMIICTCHIIHH)

Dopmupyemblie
KOMITeTEHLIMH
(kopn, conepkanve
KOMIETEHLIMH)

[Tnanupyembie pe3ybTaThl O0Y4YEHHS 110 AUCLHIUIMHE, B
COOTBETCTBHH C HHJMKATOPOM JIOCTH/KEHHA KOMIIETEHLIMH

MHauKaTop AOCTHKEHHS KOM-
METEHLHH
(KOO, codepacanue uHoukamopa)

PesynbTaThl 00yueHus no
JIMCUMTUTHHE

HaumeHnoBaHnue one-
HOYHOTIO CpCL{CTBa

MK-1. CnocobeH
MCNONB30BaTh Ha
MPaKTHKE  3HAHUA
00 OCHOBHBIX TH-
nax
MeTalJIH4eCKHUX,
HEMETATHHECKHX
]
KOMITO3HLIMOHHBIX
MaTepuaion
pas3/IM4HOrO Ha3Ha-
HEHHSA, O BIIMAHHH
(ha30BOro M CTPYK-
TYPHOrO COCTOSHUA
Ha

CBOHCTBA Marepua-
J0B

IIK- 1.1. 3uaeT 0CHOBHbIE
THITbI METAJUTHYECKHX,
HEMETAI/IMUECKUX W KOMIIO-
3ULIMOHHBIX

MaTcpHaﬂOB pa:mnquoro
HazHaueHus

IIK- 1 .2. ¥meer ucrnone3o-
BaThb BJIHAHHEC

(pazoBoro u cTpyKTypHOIroO
COCTOAHMS Ha

CBOMCTBAa MaTepHasIoB

IIK- 1.3. Baageer crioco6-
HOCTBIO MCIOJIB30BaTh

Ha MPaKTHKE COBPEMEHHBIE
NnpeacTaBIeHH!s

HayK 00 OCHOBHbIX THINAX
METANTHYECKHX,
HEMETaIJTHYECKHX U KOMTIO-
3ULIMOHHBIX
MaTepHaJioB
Ha3HAYeHUs

pasAM4HOro

3naer (QyHAaMeHTasbHbIE
(u3MKO-XMMHUYECKHE TIPUH-
LMITbl CO3/IaHUA MeTalInye-
CKMX,

HEMETANTHHECKHX U KOMIIO-
SHLIMOHHBIX

MaTepuaioB
Ha3HAYeHMS.
Ymeer aHaJIM3UPOBATH
npouecchl M NPUHHMATh
pelleHHst Ha OCHOBE anpu-
OpHOH HHpOpMaLHK O (u-
3UKO-XUMHYECKHX 3aKOHO-
MEPHOCTAX BIMAHUA (ha3o-
BOFO COCTaBa U CTPYKTYp-
HOTO COCTOSHMA MaTepua-
JIOB Ha CBOMCTBA W3JEIHH.
Buiajeer HaBbIKAMM 110
NPUMEHEHHIO OCHOBHBIX
THIOB METAIIMYECKHX,
HeMeTa/UIMYEeCKHUX U KOM-
MO3ULIHOHHBIX

MaTepUaioB  PaszInyHOro
Ha3HauYeHWs B MpaKTHYe-
CKOIi IeSTeNLHOCTH.

pasIMYHOro

TectoBBIE BOIIPOCHI




4, OBBEM U CTPYKTYPA JUCIHHUIIJIMHBI

Tpya0eMKOCTh TUCIUTUTHHEI COCTABIIAET 5 3aueTHbIX eaunuil, 180 yacos.

TemaTu4eckHii nian
(hopma o0yuenus — ounas

n/n

Konrakthas pabora oby- Dopmbl
YaKOLIHUXCH TEKYILEro KoH-
C neJaroruyeckum pabot- TpOJIs ycneBae-
HUKOM MOCTH,
(hopma npome-
KYTOYHOM
aTTecTaluH
(no cemecmpam)

HaumenoBanue TeM W/Wiu pasae-
JIOB/TEM JIHCLIMIUTHHBI

Cemectp
Henens cemecrpa
CamocTosTesbHas

pabora

Jlekumu
[TpakTrueckue 3aHATHs
JlabopartopHbie paboThl

nOO20MoOBKU

w| 6 popme npakmuueckou

Pasnea 1. Teoperuyeckue ocuo- | 4 | 1 2 -
Bbl PH3HKO-XHMHH MAaTEPHAJIOB
Tema 1. ®u3nveckas XHMHs
KaK 0CHOBA HOBBIX TeXHOJIOTHH
1 maTtepuajoB. Mecto pusmnye-
CKOW XMMHH B COBPEMEHHOM
Hayke. (DusnvecKas XUMHUS Kak
(yH1aMeHTaIbHas OCHOBA MeTaJl-
JIYPriM H MaTepHaJIOBE/IEHHS.
Ponb pacueTHbIX H SKCNIEPUMEH-
TaJIbHBIX METO/10B TEPMOAHHAMMH-
KW W KHHETHKH B METAJTyPrHH U
MaTepHaIOBECHHH.

Pasgen 1. Teopernueckue ocio- | 4 | 2 2 2 - 2 7
Bbl (PH3IHKO-XHMHH MaTepH-
aJl0B,

Tema 2. OcHOBHBIC NOHATHH H
3aKOHBI TepMoaAHHaAMHUKH. Tep-
MOJIMHAMUYECKas cucTeMa
okpyzatoas cpeza. [lapamerpsi
COCTOAHUS M COCTOSHUE CUCTEMBI.
VpasHenue coctosauus. Tepmo-
AMHaMu4YecKuid npouecc. PaBHo-
BECHbIE H HEPABHOBECHBIE MPO-
uecchbl. Teruora u pabora Kak
(byHkuMu npouecca. BHyTpeHHss
SHEPIUA W YHTAJIbIHA KaK QyHK-
LIHK COCTOSHHS TEPMOJAHHAMHUYE-
cKoii cuctembl. [lepebiii 3akoH
TEPMOJHHAMHKH H €T0 aHAJIMTH-
yeckue BblpakeHus. OLeHKa Ten-
N0BLIX PPEKTOB NpH aAHAITH3E
JIMTEHHBIX W METAJLJTYPrHYECKHX




npoueccoB. OOpaTumble U HeOO-
paTUMBbIE MPOLIECChl. AHAHTHYE-
CKHE BbIp@XKEHHs U Npeaesibl
NMPHMEHUMOCTH BTOPOro 3aKOHA
TepMOoAMHAMUAKH. TepMoAMHAMH-
YECKad BEPOATHOCTH M SHTPOTTHA.
DHeprus ["ebMrosibLa 1 3HEprus
['u606ca. YpaBHeHHe H30TEpMbl
peakiu. KoHcTaHTa paBHOBECHS
peakium 1 crnocoObl ee BbIpae-
Hus. TpeTuit 3aKoH TepMOHHa-
Mukd B popmynupoeke [Lnanka.
DHTPONUS U TENI0EMKOCTh BEllle-
CTBa MpH abCOIIOTHOM HYJIE TEM-
nepatypsbl. Boluncaenue adbeo-
JIIOTHOrO 3HAYEHHS SHTPOIHH 110
TEIJIOEMKOCTAM BELIECTB H Ten-
n10TaM MX (ha3OBBIX NPEBPALIEHHH.

Pasnen 1. Teopernueckue ocHo-
Bbl JH3HKO-XHMHH MaTepHa-
J10B,

Tema 3. XapakrepucTHyeckHe
¢yHkuuu 1 Anppepennnaib-
HbI€ COOTHOLIEHHSI TePMOAHHA-
MHKH. BHYTpeHHss 3Heprus. DH-
Tanbnud. CBoOoaHas IHeprus
(M30XOPHO-U30TEPMHYECKHIi 110~
TEHLMAI) ¥ CBOOO/IHAS IHTABIUS
(M300apHO-H30TEPMHUYECKHH 110~
TeHMan ). X HMHUUYECKHH MOTEHLH-
ai1. OyHkuun Maccse-ITianka.
Tepmuueckue K03GHULHEHTEI H
cBA3b MexKAY HUMH. CooTHOLIE-
Hus Makcgenna. HacTHele npous-
BO/IHbIE TEPMOAMHAMHYECKHUX [10-
TEHLMaJI0B, 3aBUCHMOCTb H30-
HapHOi M U30XOPHOH TEIJI0EMKO-
cTeii oT oObema U J1aBeHus.
Caa3b Mex Iy W300apHOii ¥ U30-
XOpHO#H TennoeMKocTAMH. Jdud-
(hepeHLHaNbHOE ypaBHEHHE H30-
sHTpornsl. YpasHeHue Jlamuaca.

Pazpnen 1. Teoperu4eckune 0CHO-
BbI (PH3HKO-XHMHH MaTepHa-
JIOB.

Tema 4. TepmoanHamuueckoe
paBHOBecHe. OCHOBHbIC NOHATHA
u onpeziesieHun. Jlunamuyeckoe
paBHOBECHE CUCTEMbI. Y paBHEHHE
COCTOSIHUSA M CBOJIHOE YpaBHEHHE
JABYX 3aKOHOB TEPMOJAMHAMHKH
JU1 MHOFOKOMITOHEHTHBIX CH-
crem. Obuire ycioBUs paBHOBE-
cust a3 B TepMOAMHAMHYECKHX
cuctemax. PapHoBecue B romo-
I'eHHBIX W F€TePOreHHbIX CHCTE-




max. Pa3oBble Nepexobl NEPBOro
¥ BTOporo poaa. Ypasnexue Kia-
nefipona-Knaysuyca.

Paspen 1. Teopernyeckue ocHo-
Bbl (JH3HKO-XHMHH MaTepHa-
JI0B.

Tema 5. Kunernka XuMHYECKHX
peakuuif. CKOpocTb TOMOr€HHOMH
XUMHYECKOH peakuuu. 3aBUcH-
MOCTb CKOPOCTH PeaKLMH OT KOH-
LIeHTpaLuK peareHToB. JInHamMu-
yecKas MpHpoJa XHMHYECKOTr0
paBHOBecHA. [Topa0K ¥ MOJIeKy-
JIAPHOCTD peakuuu. Msmenenne
KOHLIGHTPALIMK pearupyroLmx
BEILIECTB CO BPEMEHEM JUld peak-
umit pasHoro nopsaka. [epuon
nosynpespatierus. Meto/sl
onpejeneHus nopsjka Xumuye-
CKOM peakLmy. 3aBUCHMOCTb CKO-
pPOCTH peakUu OT TEMIEPATYpPhl.
Teopust aKTUBHBIX COYJapEHHIA.
DHeprus akTHBALMKM U €€ onpefie-
nexue. ['oMoreHHbiH KaTaius.
CKOpOCTb IeTepOreHHONH XUMHYe-
CKOM peakLMH. DTarnbl U PeKUM
npouecca. Juddysus B TBEpAbIX,
JKMIKHMX M ra3oBblX cpejax. Me-
XaHW3M MOJIEKYIspHOM anddy-
3UHM B KOHAEHCHPOBaHHBIX (asax.
DopMalIbHO-KMHETHYECKOE ypaB-
HEHHWE reTepOreHHON peakLuy 1
ero ananus. OcobeHHoCTH peak-
uMH, uayied B 1uddy3HoHHOM
pe:kume. ACOpOLIMOHHO-
XUMUUECKHH aKT. BausHue aa-
copOLIMH Ha KMHETHYECKHUE Xa-
PAKTEPHUCTHKH FETEPOreHHOM pe-
aKLMH: MOPA/I0K U SHEPTHIO aKTH-
Baluu. ['eTeporeHHbIN KaTajius.

[3%)

PelTHHr-
KOHTpOJb Nel

Paznen 1. Teopernueckue ocHo-
Bbl (H3HKO-XHMHH MaTepHa-
JIOB,

Tema 6. TepmoauHamuyecKkas
TEOpHsi PacTBOPOB.
[TapuuaibHble MOJIbHBIE BETHYH~
Hbl. PacTBOpBI: 00LIME CBEACHHS.
Knaccuduxaiuus pacteopos. Cno-
co0Obl BbIpajKEeHUsA KOHLICHTPALIMH
pactBopa. PYHKUMH CMELLEHHA.
BHyTpeHHss S3HEPrus, SHTAbNKA,
IHTPONHUsA cMmelleHus. MaeanbHbie
pactBopbl. beckoneuHo pasdas-
JeHHbIe pacTBOPbl. COBEpPILEHHBIE

(e8]




pacTBOpbi. PerynsipHbie pacTBo-
pbi. CyOperynspHbie W KBa3Hpe-
ryjspHbie pacTBOpbl. PeanbHbIe
pacTBopbl. TepMoaMHAMUUYECKHE
(yHKIHK KOMIOHEHTOB B pacTBo-
pax. U30bITOUHbIE BETHUHMHDI.
Tepmoaunamuka GasoBbiX paBHO-
BECHI B pacTBOpax. Y paBHeHHE
['ub6c¢ca-/liorema. AKTHBHOCTE
KOMIOHEHTOB METALTHIECKOro
pacrinasa. KoaduunenT aktus-
HOCTH.

Paznen 2. ®u3HKO-XHMHYECKHE
OCHOBBI CHCTEM H IPOLEccoB
TEXHOJIOrHH MAaTePHAJIOB.
Tema 7. PH3IHKO-XHMHYECKHE
cBoiicTBa BemecTs. TepMoauHa-
MHYECKHE CBOMCTBA HEOpPraHH4e-
CKHX COGMHEHMIT: DHTA/IbIIMSA H
9HTpONKA 00pazoBaHKs, CTaH-
JapTHas TenI0eMKOCTb, CTaH-
naptHas sHeprus ['ub6ca obpaso-
BaHHMsA COEIMHEHUS U3 NPOCThIX
gewiecTs. [110THOCTL BellecTBa.
[ToBepXHOCTHOE HATSKEHUE U
BA3KOCTb BEILIECTBA B pacriias-
neHHoM cocTosHUM. [Tpubamken-
HBIA pacyeT M MPOrHO3MPOBAHHE
(pH3HKO-XMMHYECKHX CBOHCTB
HEOPraHU4YeCKUX COeIMHEHHUH.
KuneTuyeckue cBoicTBa MeTal-
JMYECKHUX M HEMETAIHYECKHX
BELLIECTB: TENIONPOBOAHOCTb,
TEMIEePaTypONpPOBOAHOCTb, €K~
TPONPOBOAHOCT, YAEAbHOE 3JIEK-
TPHYECKOE COMPOTUBIICHHE, KO-

s duument Xona.

Paznen 2. ®H3HKO-XHMHYECKHE
OCHOBBI CHCTEM H NIPOLECCOoB
TEXHOJIOTHH MATEPHAJIOB

Tema 8. Tepmoaunamuka ¢aso-
BbIX paBHoBecHii. [Ipasuio das
['u66ca. [{narpaMmbl COCTOAHHMA.
DU3HKO-XUMHYECKHH aHaJIH3.
da30Boe paBHOBECHE B OJJHOKOM-
MOHEHTHOW reTeporeHHoM cucTe-
me. Pacuer u noctpoenue (aszo-
Beix auarpamm. CALPHAD-
metol,. [‘eomeTpuyeckas Tepmo-
auMHamuka. JluarpaMmel cocTos-
HHA JIBYXKOMIMOHEHTHBIX CUCTEM.
JlnarpaMMmbl COCTOSIHHS TPEXKOM-
MOHEHTHBIX cHcTeM. ['paduueckoe
npejcTaBieHHe MHOrOKOMIO-
HEHTHBIX (ha30BBIX AHATPAMM.
TepMoauHaMH4ECKHE 3aKOHO-




MEPHOCTH CI1aBO0Opa3oBaHuA B
JIBOMHBIX M TPOWHBIX CHCTEMAX.

Paznen 2. ®u3uko-xuMHUYECKHE
OCHOBBI CHCTCM H NPONECCOB
TEXHOJIOTHH MATEPHAIOB
Tema 9. Ocnosbl puznko-
XHMHH IOBEPXHOCTHBIX AB/I¢-
HUH B METANIYPIrHH H MaTepH-
ajoBejienun. [TopepxHocTHoe
HaTAWEHUE KHUIKHX METAJIJIOB.
CmauuBaHUe TBEPAbIX T K-
koctsamu. [ToBepxHocTHO-
aKTUBHBIE BelllecTBa, AcopOuu-
oHHoe ypaBHeHue ['ndoca. [lo-
BEPXHOCTHBIE ABJIEHHA B NpoLEC-
cax MpeccoBaHMs M ClIEKaHUA.
Pojib NOBEPXHOCTHBIX ABJICHHUH
[1pU CIICKAHHU B MPUCYTCTBHH
KuaKoi# Gasbl. [ToBepxHOCTHBIE
ABJICHUA U NPOYHOCTD a[ire3UOH-
HOM CBA3M B KOMITO3HIMOHHBIX
maTepuanax. TepMoauHaMHKa
JUMCTIEPCHBIX W HAHOANCIIEPCHBIX
cUCTEeM. Y CTOHYHMBOCTL AMCIEpPC-
HbIX CHCTEM.

(3]

Paspen 2. @u3HKO-XHMHYECKHE
OCHOBBI CHCTEM H NIPOLECCOB
TEeXHOJIOTHH MaTepHaJioB

Tema 10. TeopeTuueckue ocHo-
Bbl IIPOLECCOB ILIaBJeHHs. Polib
H MECTO (PU3UKO-XHMHUYECKHX
MPOLIECCOB MPH TUIABKE CIUIaBOB.
Harpes W pacniiasjieH1e WLUXTO-
BbIX MaTepHanoB. CTpyKTypHbIe
ACrEKTbl U TEOPHUH TJIABJICHHUS.
TepmoaHHaAMHYECKHE OCHOBBI
B3aMMO/IEHCTBHMA CILIABOB C aTMO-
cepoii neun u hyTepoBKoH ruia-
BWJIbHBIX arperatoB. O6iuue cse-
Jl€HHs 0 CTPOEHHUH METaJLI4Ee-
CKHX pacriaBoB. COBpEMEHHbIE
TEOPHH JKHAKOrO COCTOAHHA. Mo-
A€Y MHKPOHEOAHOPOAHOIO
cTpoeHus. MU3meHeHue CTpYKTypbl
KHMJIKMX METAJLI10B [PU HArPeBe H
OXJIAK/ACHHH.

10

2

Pe#itunr-
KOHTpOJb Ne 2

11

Paznen 2, ®H3HKO-XHMHYECKHE
OCHOBBI CHCTEM H IPOLECCOB
TEeXHOJIOTHH MATEepPHAJIOB

Tema 11. Kpucranauzauus me-
TAJJIHYECKHX paciiasos. Bin-
AHUE W TIOBEJICHHE HEPACTBOPH-
MBIX npumeceii. PaBHoBecHasn
KpHCTAJUIM3aLMA CIU1aBOB TBEP-
AbIX pacTeopoB. HepaBHoBecHas
kpucTaunzauns. Juddysnontoe

(]




nepeoxiaxaeHue. Biusauue npo-
LIeCCOB HEPAaBHOBECHOH KpHCTal-
NH3alMK Ha 0Bpa3oBaHHe MUKpO-
¥ MaKpOJIMKBALIMK, yCaJ04HbIX
J1e(heKTOB.

Pasnen 2, @PU3HKO-XHMHYECKHE
OCHOBBI CHCTEM H TIPOLECCOB
TEXHOJ/IOTHH MATePHAJIOB.
Tema 12, BzanmocBsa3b npouec-
COB KPHCTA/LIH3ALHH H YCJI0-
BHii 3aTBepAeBanus. Xapakrep-
Hble 0cOOEHHOCTH NnpoLecca 3a-
TBEp/IeBaHMs, BEJIMUMHA U CTPOE-
HHE MePeXoaHOI ABYX(a3zHOH
06J1aCTH B JIMTOM 3aroToBKe v 06-
pa3oBaHHe pa3/IMuHbIX AeeKTOB
B 3aBUCHMMOCTH OT peasin3alvu
(HU3UKO-XUMHUYECKHX MPOLIECCOB.
3arBepaeBaHHE CTEKO U MOAUME-
pos. YnpapieHue Gpu3HKo-
XMMHYECKUMH NpoLeccamu MpH
M/1aBKe, JIUThE, KPUCTAIU3ALIUH,
3aTBepEeBAHUMH.

2

]

Pa3pen 3. IIpumenenne Qu3HKO-
XHMHYECKHX METO/I0B Hees1e10-
BAHHS B META/UIYPrHH H MaTe-
pPHAJIOBEIEHHH.

Tema 13. CrexnomerpHiecKHe
pacyerbl B METAIYPrHH H Ma-
TepHAIOBeIeHHH. 3aKOHbI (PU3H-
YECKOH XMMHH, JielKalllie B OCHO-
BE CTEXHOMETPHUYECKHX pacyeToB.
PacueTbl 1o ypaBHeHHSM XUMH-
YeCKHX peakLuii: peakimn 6e3
W3MEHEHHUs CTENEHH OKMCIICHHUA!
OKHCIIHTESIBHO-
BOCCTAHOBMTE/IbHBIE PEaKIHH.
TouHocTh BeIUMCIEHHH. Polb
CTEXHOMETPHYECKUX PacyeToB.

14.

Pasnen 3. llpumenenune gpusu-
KO-XHMH4€CKHX MeTO0B HC-
¢/1eI0OBAHHS B META/LJTYPIrHH H
MaTepHAJIOBEICHHH,

Tema 14. TepmoxumHuuecKkHe
pacuersbl. Pacuer TeniosbIx 3¢-
(HheKTOB XHMHHECKHX peakLHi ¢
MCITO/Ib30BaHWEM CTaHJapTHbLIX
SHTATbLNUI 00pa3oBaHus COE/H-
HEeHUH. YdeT QU3MUECKHX Mpe-
BPALLEHUI Y4aCTHUKOB peakiliuH
NpH TEPMOXUMHYECKHUX pacyeTax.
Pewienune npukiagHbIX 3a1a4: co-
CTaB/EHUE TEIUIOBbIX OAIaHCOB
TEXHOJIOMMYECKHX MPOLIECCOB,
BBIYHCIICHHE TETUIOTBOPHOH CI10-
cOGHOCTH TOIUIMBA, OLEHKa 3(¢h-




()eKTHBHOCTH AIFOMHHOTEPMHYE-
CKMX MPOLIECCOB BOCCTAHOB/CHHA
METAIIJIOB M3 P/, aHalk3 npoLec-
COB CamMOpacnpoCTpaHAIoLIErocs

BLICOKOTEMIIEPATYPHOIO CHHTE3A.

¥5

Pasnen 3. [lpumenenue ¢u3u-
KO-XHMHYECKHX METOJ10B HC-
c/1e/1I0BAHNHSA B META/UIYPIHH H
MaTepPHAIOBEIeHHH.

Tema 15, TepmoannaMHyecKHii
aHaau3. Boluucienne KOHCTaHT
PaBHOBECHS METALITYPrUHeCKHX
peaKLHi ¢ UCTOJIb30BAHHEM
CTaHapTHLIX TEPMOAMHAMHUYE-
ckuX BesimuuH. Metoa TemkuHa-
[1lBapumana. TepmoauHaMH1Ka
MeK(pasHbIX B3AUMOJICHCTBUH B
MHOTOKOMIIOHEHTHBIX HEOpraH!-
yeckux cucremax. [Ipumepsi pe-
ILIEHUs MPUKIAJHBIX TEPMOANHA-
MMYECKMX 3a/a4 B METAJTYPrHu 1
matepuaoBeseHnu. OueHka
OlKOOK NpH pacueTax KOHCTAHTbI
paBHOBECHA W M300apHO-
M30TEPMHUYECKOr0 NOTEHLHANA.

(39 ]

16.

Pasjaen 3. [lpumenenne Gpusn-
KO-XHMHYeCKHX METO/10B HC-
CJICIOBAHKSA B META/UIYPIrHH H
MaTepPHAJIOBE/ICHHH,

Tema 16. PacueTnl TepMOIHHA-
MHYeCKHX (pYHKIHH pacTBOPOB.
TerioTsl cmeleHus. Pacyer uH-
TerpajibHbIX TEIIOT PACTBOPEHHS
JUIA CTIOKHBIX T€TEPOreHHBIX CH-
creM. KoadduuueHTsl B3aumMo-
JIeWCTBUS 118 pas0aBICHHbIX pac-
TBOpOB. Onpe/eneHue TepMoan-
HAMHUYECKOH aKTHBHOCTH KOMIIO-
HEHTOB METAJIMHECKHX pacriia-
BOB. AKTHUBHOCTb KOMIIOHEHTOB
OKCHJIHBIX CHCTEM W METaJLTypru-
YyeCKHX 11aKoB. TepmojiHHaMu-
YECKHI aHalIn3 NPOLIECCOB OKMC-
JUTEILHOTO padMHUPOBAHKUA TIPH
BbiraBke cranu. OueHKa usme-
HeHus n300apHo-
M30TEPMHYECKOro MoTeHIHaa
NpH PaCTBOPEHNH 3JIEMCHTOB B
JKHJIKOM JKeJle3e.

16

S ]

[

Pasaen 3. llpumenenne puin-
KO-XHMHYE€CKHX METOJ0B HC-
¢J1el0BAHHS B METALIIYPIrHH H
MaTepHAIOBE/IEHHH,

Tema 17. PacueTbl KHHETHYE-
CKHX NapaMeTpoB XHMHYECKHX

17

PeliTunr-
koHTponb Ne3




10

peakuuii. CBA3b MEX1y KUHETH-
YECKMMH U TePMOXUMHUYECKHMHU
napamerpamu. TeopeTHueckas
OLIEHKa KHHETHYECKHX 11apaMeT-
POB METAIYPrHYECKHX PEaKLIHH.
KuneTnyeckue 3aKOHOMEPHOCTH
OKHMCIeHua meTaioB. Pacuer oc-
HOBHBIX napameTpoB AH(y3H-
OHHBIX MPOLECCOB MPH MOJTyYe-
HUH MaTepHanoB TBepAo(ha3HbIMH
M AKHAKO(DA3HBIMK METOJAMM.
Onpeaenenne kodpduumrenTa
anddy3uu v wupuHbl 1nddy3u-
OHHOM 30HBI 151 3a/laHHBIX YCII0-
BHi. MeTo/bl pacyeTa CKOpPOCTH
XuMHueckux peakuuit. CKopoctsb
padMHUPOBaHHSA METAITMYECKUX
pacruiaBoB. KMHETHKaA KpHCTa/LIH
3allMK METAJIJIOB M CIIaBOB.

18.

Pasnen 3. [lpumenenue pusn-
KO-XHMHYECKHX MeTOI0B HC-
C/IE10BAHHA B META/NTYPriH H
MATepPHAIOBEICHHH.

Tema 18. Komubiorepuble Me-
TO/Abl B PU3NKO-XHMHH Ma-
TepuasioB. [Ipumenenue snex-
TpoHHbIX Tabimi MS Excel.
TepMmoMHAMUYECKHE pacyeThl
B MaTeMaTHYECKOM [1aKeTe
MathCAD. Cneuuanusupo-
BaHHbIE POrpaMMHbBIE KOM-
UIEKChI JUIsE TEPMOJMHAMHYE-
ckoro ananusa (HSC
Chemistry, ThermoCalc,
UBTAHTEPMO). Opuru-
HaJIbHBIE IIPOrpaMMHbIE pa3pa-
OOTKH, BBIOJHEHHBIE HA Ka-
tbeape TOUKM Bal'V, u ux
MPUMEHEHHUE [IPH TEPMO/IMHA-
MHYECKOM MOJIEIIHPOBAHHH
CHCTEM M MPOLECCOB B METAl-
JYpriuy H MaTepuaioBeIeHHH
METAUTHICCKUX U HEMETaITH-
YECKHX MaTepHasIoB.

Bcero 3a cemectp

18

117

DK3aMeH

Hanuuwue B gucumminne KIT/KP

HMTtoro no aucumniinHe

18

117

DK3aMeH




Conepmauue JIEKIIHOHHBIX 3aHSATHIA 10 AHCHUILIHHE

Pasznen 1. Teopernyeckne 0cHOBbI (PH3HKO-XHMHH MATEPHAJIOB.

Tema Nel. @usuueckast XHMHSI KAK 0CHOBA HOBBIX TeXHOJIOTHI M MaTepuasoB. Mecto Qusmye-
CKOM XHMHH B COBPEMEHHOM Hayke. Pu3H4eckas XMMHA Kak (QyHIaMEHTalIbHAd OCHOBA METAIIYp-
rMU 1 MarepuaioBeicHus. Poib pacdCTHBIX M SKCICPHMEHTAIbHBIX METOAOB TCPMOJAMHAMHKH U KH-
HETHKH B METALIYPIHH U MAaTCPUAIOBEACHHH.

Tema Ne2. OcHoBHBbIC MOHATHH H 3aKOHbI TEPMOJAHHAMHKH. TepMOAMHAMHYECKas CHCTEMa H
oKpyatouias cpeza. [lapamerpsl COCTOSHUS U COCTOSHUE CUCTEMBbL, Y paBHEHUE cOCTOsIHUSA. TepMmo-
JIMHAMHUYeCKuii npornecc. PaBHOBeCHBIC M HepaBHOBECHBIE Tpolecchl. Ternora u paboTa kak QyHK-
UM Tporecca. BHyTpeHHsIs SHeprus W SHTAIbNUS KaK QYHKUMM COCTOSHHS T€PMOAMHAMHYECKOMH
cuctembl. [lepBeiii 3aKOH TEPMOAMHAMHMKH M €r0 aHAIMTHYECKUE BhIpakeHus. OlEHKa TEIIOBbIX
s¢gdexroB npH aHanu3e JUTEHHBIX U MeTaLlypruyeckux npoueccoB. Obpatumble H HEOOpaTHMBIE
MPOLECChl. AHATHTHYECKUE BBIPOKEHUS U IIPEIEIIbl IPUMEHMMOCTHA BTOPOro 3aKOHA TEePMOAMHAMH-
k. TepMopuHamuueckass BEpOSTHOCTH M SHTpomus. OHeprusi ['embMronbua u sHeprus ['ud0Gca.
VYpaBHeHHe n30TepMbI peakiui. KoHcTanTa paBHOBeCHs peaklliy U crocoObl ee BelpaxKeHus. 1 peTuit
3aKOH TepMOJHWHAMUKH B (opmynupoBke [1nanka. DHTpONHs M TEMIOEMKOCTh BellecTBa IpH adco-
JIOTHOM HYIE TemIeparypbl. Beruucienue aGCOMIOTHOrO 3HAYEHHUS SHTPOMMHU MO TEIIOEMKOCTSM
BEILIECTB U TenaoTaM uX $a30BbIX MpeBpalleHHH.

Tema Ne3. Xapakrepuernyeckue QyHKuuu H AH@depeHuHaIbHbIe COOTHOIEHHA TEPMOAHHA-
MHKH. BHyTpenHss sHeprus. DHtanbnus. CBoOoaHAs SHEPrus (M30XOPHO-U30TEPMHUECKHH NOTEH-
HMaa) ¥ cBOOOAHAS SHTAIBNHS (M300apHO-H30TEPMHUECKUN NOTEeHIMAN). XHMUYECKHU MOTeHIHA.
®yukuun Maccbe-Ilnanka. Tepmudeckne kKoddduUHEHTH U CBi3b Mexay HUMH. COOTHOIIEHHS
Makcaernia. YacTHble MPOU3BOAHBIE TEPMOIMHAMHYECKHX MOTEHIIMAIOB. 3aBUCHMOCTh H300apHOH U
M30XOPHOH TennoeMKocTedl oT oObema U JaBiaeHus. CBsi3b Mexay U300apHOH W M30XOPHOM TEMJIo-
emkoctsiMu. Jluddepentuanbaoe ypaBuenue u3o3utponbl. Y papHenue Jlamaca.

Tema Ned. Tepmoaunamudeckoe paBHoBecne. OCHOBHBIC IIOHATHS U onpeaeneHus. Jlunamuueckoe
PaBHOBECHE CUCTEMBI. YPaBHEHHE COCTOSHHs H CBOJHOE YpaBHEHHE IBYX 3aKOHOB TEPMOIAMHAMHUKH
JUISL MHOTOKOMITOHEHTHBIX chcTeM. O0ume yciloBusi paBHOBeCHs (a3 B TepMOJAMHAMUYECKHX CHCTeE-
Max. PaBHOBecHe B rOMOTreHHBIX U reTepOreHHbIX cHeTeMax. Pa3oBbie mepexo/ibl IepBOro U BTOPOTO
pona. Ypaenenue Knaneiipona-Knaysnyca.

Tema Ne5. Kuneruka xumuueckux peaknuii. CKOpocTh TOMOT€HHONH XMMHYECKOH peakiuu. 3aBu-
CHUMOCTbh CKOPOCTH PEaKIMH OT KOHILCHTpAllMM pearcHToB. JlMHaMuuecKkas NpUpojga XHMHYECKOIO
paBHOBecHs. [Tops1ok U MOJIEKYIAPHOCTh peakuuu. M3MeHeHHe KOHLEHTPAlMKU pearupyroumx Be-
LIECTB CO BPEMEHEM JUIi peakluui pazHoro nopsjka. [lepuon nomynpespamenus. Metoas! onpene-
JIeHHsl MOPAJKA XMMHYECKONH peakiMu. 3aBMCHMOCTh CKOPOCTH PEAaKLMH OT TemIepartypsl. Teopus
AKTHBHBIX COYIApEHHH. DHEPrus akTHBAlMK U ee ompeneneHue. ['omorenHsiid katanus. CKopocTh
reTeporeHHON XUMHYECKOH peaklUuu. DTamnbl U pexxuM npouecca. Juddy3us B TBEpabIX, KUIAKUX H
rasoBbIX cpefax. MexaHusM MonekynspHod auddy3un B KOHACHCHPOBAHHBIX (azax. DopmaibHO-
KHHETHYECKOE YpaBHEHUE IeTEPOreHHOM peakuuu M ero aHauu3. OcoOeHHOCTH peaklMH, HAYIIEH B
anddy3noHHoM pexxume. AJCOpOLHOHHO-XHMUYECKUH akT. BiusHue agcopOuun Ha KHHETHYECKHE
XapaKTEPUCTHKH FeTEPOreHHON PEeaKiy: NOPSAA0K ¥ 3HEPTHIO aKTHBALMH. | eTeporeHHBINH KaTaius3.

Tema Ne6. Tepmoaunamuyeckas Teopusi pacrBopos. [lapunansHbie MOJIbHBIE BETHYHHBL. PacTBo-
pel: obume ceelenus. Knaccudukanus pactBopoB. CriocoObl BeIpaKeHHUs KOHIGHTPALMK PacTBOpa.
QyHKUMH cMeleHus. BHYTpeHHss SHeprus, SHTaIbIUS, SHTPONUs cMeleHus. YneansHeie pacTro-
pbl. beckoHeuHo pas3baBieHHbIe pacTBOphl. CoBepileHHbIE pacTBOpEL. Perynspheie pactBopel. Cyo-
peryJsipHble M KBa3sMpErysipHblie pacTBopbl. Peanmbnbie pacTBopbl. Tepmonmnamuueckue (yHKIHH
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KOMIIOHEHTOB B pacTBopax. M30bITounble BemurHbL TepmoauHaMuka Ga3oBbIX paBHOBECHH B pac-
TBOpax. Ypasuenue ['u66ca-JlioreMa. AKTHBHOCTb KOMIIOHGHTOB MeTa/utHueckoro pacinasa. Koag-
(pMUHEHT aKTHBHOCTH.

Paznen Ne2. Du3HKO-XHMHYECKHE OCHOBBI CHCTEM H IPOHECCOB TEXHU/JIOIHH MAaTepHA/IOB

Tema Ne7. ®u3uKo-XHMHUYCCKHE CBOHCTBA BemecTB. TepMoiMHAMHYECKHE CBOHCTBA HEOpraHuie-
CKHX CO€JMHEHHH: SHTAIBINSA U SHTPOIHs 00pa3oBaHus, CTaHAAPTHas TEIUIOEMKOCTb, CTaHapTHas
sHeprus ['u66ca o6pa3oBaHus COeIMHEHHUsI M3 MpPOCThIX BemlecTB. [InoTHocTe Bemectsa. IloBepx-
HOCTHOE HATsHKEHHE M BA3KOCTEH BEIECTBA B PACIJIABICHHOM COCTOSIHHMH. [IpHOMMKeHHBIH pacyer u
[IPOrHO3UPOBaHNE (DU3UKO-XHMHYECKHX CBOMCTB HEOPraHHYeCKHX coeauHeHHH. Kunermyeckune
CBOWCTBA METAVIMYECKHX H HEeMETAUIMYECKUX BEIIECTB: TEMIONPOBOJHOCTh, TEMIIEPATYPONPOBO/I-
HOCTb, 3JIEKTPOIPOBOHOCTS, YICIbHOE 3JIEKTPUYECcKOe CONMpoTHBIeHHe, kKoddduuument Xomia.

Tema Ne8. Tepmoaunamuka ¢aszosbix paBHoBecui. [Ipasuno ¢a3 ['ud6ca. JluarpaMmel coctos-
aust. PH3MKO-XUMHYECKHH aHanu3. Pa3oBoe paBHOBECHE B OAHOKOMIIOHEHTHOH I€TEpOreHHOH CH-
creme. Pacuer u noctpoenne dazosbix auarpamm. CALPHAD-metoa. ['eomerpudeckas TepMoIrHa-
MHKa. Jluarpammbl COCTOSHHMS JIBYXKOMIIOHEHTHBIX CHCTeM. JlMarpaMMbl COCTOSAHHS TPEXKOMIIO-
HeHTHBIX cucTeM. ['paduueckoe npeacTaBieHHe MHOTOKOMIIOHEHTHBIX (pa3oBhIX quarpamm. Tepmo-
JMHAMHUYECKHE 3aKOHOMEPHOCTH CIIJIaBOOOPA30BaHUA B JIBOWHEIX U TPOHHBIX CHCTEMAX.

Tema N9, OcHoBbl GH3HKO-XHMHH NOBEPXHOCTHBIX SIBJICHHH B META/UIYPIrHH H MaTepHa/oBe-
peHuu. [ToBepXHOCTHOE HATSDKEHHE KUAKMX MeTajnoB. CMa4yMBaHUE TBEPIBIX TEN KHUAKOCTAMH.
[ToBepXHOCTHO-aKTUBHBIC BelecTBa. AjicopOioHHOe ypaBHeHue ['ub0ca. [ToBepXxHOCTHBIE SBICHUS
B Ipolleccax MpeccoBaHMs W criekaHnus. Pojib MOBEpXHOCTHBIX SBJICHHN IPU CHEKaHUHM B IIPUCYT-
CTBUH KUAKOM (a3el. [TOBepXHOCTHBIE SIBICHHS U NPOYHOCTh aJre€3MOHHON CBSI3M B KOMIIO3UIIMOH-
HBIX MarepHaiax. TepMOJMHAMHKA JHCHEPCHBIX ¥ HAHOAMCIEPCHBIX CHCTEM. Y CTOHYMBOCTH JHC-
MEPCHBIX CHCTEM.

Tema Nel(. Teopernueckue 0CHOBBI NPOLECCOB NaBjaeHusi. Polb U MecTO (PHU3UKO-XUMHUYECKHX
MPOLECCOB MpH IIaBKe cruiaBoB. HarpeB M pacniapieHue IMXTOBBIX MatepuanoB. CTpyKTypHble
acIeKThl U TEOPUH IIaBiaeHus. TepMoIMHAMHYECKHE OCHOBBI B3aHMOJICHCTBUS CIUIABOB ¢ arMocde-
poii neun U QyTEpPOBKO# MIaBWIbHBIX arperatoB. OOmiuMe CBEIEHHS O CTPOEHHH METALTMYECKHX
pacriiaBoB. COBpEMEHHBIE TEOPUHU JKUIKOTO COCTOSIHUS. MOJIenn MHKPOHEOJIHOPOIHOTO CTPOCHHUS.
M3meneHne CTpYKTYpbl AKHUAKHX METAIJIOB [IPY HArpEBE U OXJIAK/ICHUH.

Tema Nell. Kpucramimsanua MeTaAUIHYECKHX paciliaBoB. BiMsHHEe W NOBEIAEHHE HEPaCTBOPH-
MBIX NpUMecel. PaBHOBECHas KpUCTa/IM3allMsl CIIJIaBOB TBEPALIX pacTBOpoB. HepaBHOBecHas Kpu-
crajumzaums. Jupdy3uoHHoe nepeoxsaxaeHue. BiusHHe NMpoleccoB HEPAaBHOBECHOH KPHUCTAILIU-
3allM| Ha 00pa3oBaHHE MHKPO- M MAKPOJIMKBAIHH, YCaJ0YHBIX Ae(PEKTOB.

Tema Nel2. B3aumocBsi3b HpOLECcOB KPHCTAIM3AMHHE H YC/JI0BHI 3aTBepAeBaHHs. XapakTep-
HBle 0COOEHHOCTH Ipollecca 3aTBepAeBaHus, BeTHINHA U CTPOGHUE NepexoaHoi aByxdazHoi obna-
CTH B JIMTOM 3aroToBKe M 0OpasoBaHue pa3zIM4HbIX Ae()EKTOB B 3aBUCHMOCTH OT peanu3auny Guzu-
KO-XHMHYECKHX [POLECCOB. 3aTBEpAECBAHME CTEKOJA U [MOJMMEPOB. YIpaBieHHE (H3HUKO-
XUMHUYECKMMH IPOLIECCaMHU TIPH ILIABKe, JINThe, KPUCTAIIM3ALHHI, 3aTBEp/IEBaHUH.

Pazgen Ne3. ﬂpﬂmeueﬂﬂe q)HEHKO-XHMH‘IeCKHX METOA0B HCCJIEAOBAHUNA B METAJUIYPIrHH H Ma-
TEPHAJIOBCACHHH,

Tema Nel3. CrexnoMerpHyecKHe PacyeTbl B META/LIYPrHH H MaTepHa/IoBeleHHH. 3aKOHbI (u-
3MYECKON XHMHH, JIS)KAIIHE B OCHOBE CTEXHOMETPHYECKUX pacdeToB. PacyeTsl M0 ypaBHEHHUSIM XH-
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MHYECKHX peal(uuﬁ: peaKkiun oe3 HW3MEHEHUSA CTCIICHH OKHCIIEHHA OKHCJIIUTEIIBHO-
BOCCTAHOBHUTE/IbHBIC PEAKIIHH. TounocTth BeIuucaeHUH. Pois CTEXHOMETPHUICCKHUX Pacy€TOB.

Tema Nel4. Tepmoxumuueckne pacderbl. Pacyer TeIwIoBbIX 3QHEKTOB XUMHYIECKHAX peakiui ¢ uc-
M0Jb30BAHHEM CTAHJAPTHLIX SHTAILIHN 00pa3oBaHMS COCNHMHCHHH. YUeT (HM3HUECKHX MpeBpaie-
HAM Y4aCTHHKOB pPeakiH{ IPH TEPMOXUMHUUECKUX pacuyerax. PeleHHe NpHKIAIHBIX 3a/1a4: COCTaB-
JIeHWe TeIUTOBBIX 6alaHCcOB TEXHOMOIHYECKHX ITPOLECCOB, BHIMUCICHUE TEMIOTBOPHOH CIIOCOOHOCTH
TOIUIMBA, OLEHKA 3P (HEKTHBHOCTH ATIOMHHOTEPMUYECKHX MPOIECCOB BOCCTAHOBIICHUS METAIIJIOB M3
py/l, aHAIIK3 [IPOLIECCOB CAMOPACIIPOCTPAHSIOIIErOCs BLICOKOTEMITEPATYPHOIO CHHTE3A.

Tema NelS. Tepmoaunamuveckuii aHan3. BelunuciieHue KOHCTAHT PABHOBECHS METAITYPrHIECKUX
peakuuil C MCIOJIb30BaHHEM CTaHAAPTHBIX TEPMOJHHAMHYECKHX BennyuH. Merog TemkuHa-
[IIsapumana. TepmoauHaMuka MeX(a3HbIX B3aMMOJECHCTBHH B MHOTOKOMIIOHEHTHBIX HEOpraHude-
CKuX cuctemax. [Ipumepsl peleHns MPHKIAHBIX TEPMOIHHAMUYECKIX 3a/1a4y B METAJUIYPrUM H Ma-
tepuanosejienn. Oredka ommOOK MpU pacyeTaX KOHCTAHTHl paBHOBecHMs M HM300apHO-
M30TEePMHUYECKOr0 MOTEHIHANIA.

Tema Nel6. Pacuerbl TepmoguHaMuyeckux pyHkumii pacrsopos. Tennorel cMemenus. Pacuer
MHTErPAIBHBIX TEIUIOT PACTBOPEHHS IS CIIOXKHBIX IreTeporeHHbIX cucTeM. Koo puumenTsl B3anmo-
aeicTBus Uis pa3baBieHHBIX pacTBOpoB. OnpesienieHHe TEPMOAMHAMUYECKONW aKTHBHOCTH KOMITO-
HEHTOB METAUIMYECKUX PAacIUIaBOB. AKTHBHOCTH KOMIIOHEHTOB OKCHHBIX CHCTEM M METaJLTypruye-
CKMX II1aKoB. TepMOAMHAMUYECKHH aHAIN3 MPOLIECCOB OKUCIUTENILHOTO paUHUPOBAHUS TIPH Bbi-
riaske ctand, OueHKa H3MEeHeHHs H300apHO-H30TEPMHUYECKOT0 MOTEHIIMaIa [TPY PACTBOPEHUH I~
MEHTOB B MKHJIKOM JKeJle3e.

Tema Nel7. Pacderbl KHHETHYECKHX IAPAMETPOB XHMHYECKHX peakuuii. CBi3b MEX/y KHHETH-
YECKHMH U TEPMOXUMHUHYECKUMHU napamerpaMu. TeopeTnueckas OLEHKAa KMHETHYECKHMX I1apaMeTpoB
METAJLUTYPru4ecKuX peakuui. KuneTnueckue 3aKkOHOMEPHOCTH OKHCJIEHHS METaJUIOB. PacyeT OCHOB-
HBIX TTapamMeTpoB U dY3HOHHBIX IPOLECCOB MPH MOJIYYEHHHM MaTEPHAIOB TBEPAO(a3HBIMU U HKHU/I-
KodazueiMu MetoiamMu. Onpezenenue kodpduuuenta auddysun 1 mHpHHLL 1H(GPY3HOHHOH 30HBI
JUIs 3aJJaHHBIX yCJIoBMH. MeTo/bl pacueTa CKOPOCTH XUMHYecKkHuX peakiuit. CkopocTh padhHHHPOBa-
HHs META/UTHYECKHX paciuiaBoB. KMHETHKA KpUCTAIN3AIMHE METAJUIOB U CILIABOB.

Tema Nel8. KomnbioTepHbie MeTOAbl B QH3HKO-XHMHH MaTepHaoB. [[pHMeHeHHE 3JIEKTPOHHBIX
tabmu MS Excel. Tepmoannamudeckue pacyersl B MaremarnueckoM nakere MathCAD. Cnenpanu-
3WPOBaHHBIE NPOrpaMMHbIE KOMIUIEKCH I TepmoauHamuueckoro anammsa (HSC Chemistry,
ThermoCalc, UBTAHTEPMO). OpurunasibHbie nporpaMMHble pa3paOOTKH, BBIIOJIHEHHBIE Ha Ka-
denpe TOUKM Bal'VY, u ux npumeHeHre Np¥ TEPMOJAHHAMHYECKOM MOJEIHPOBAHHH CHCTEM H IIPO-
LIECCOB B METAUTYPTHH M MaTePUATIOBEICHHH METAJUTMYECKIX U HEMETAITHYECKUX MaTEpPHAJIOB.

Conepxanne NPAKTHYECKHX/1a00pATOPHLIX 3aHATHI 110 AMCHHILIHHE

IpakTu4eckne padoTbl

Pasnen 1. TeopeTuveckue 0CHOBbI (PH3HKO-XHMHH MATEPHAJIOB

1. Onpenenenue TenaoBbIX HPHEKTOB TUTEHHO-METAIUTYPrHYECKHX MIPOIIECCOB

2. Pac4eT KOHCTAHT PaBHOBECHS METAJULYPrUHYECKUX PEaKLHU.

3. TepmoHaMuKa Mex(a3HbIX B3aUMOJCHCTBUH B METAJUIYPIrHUYECKHX CHCTEMAax
Pasjen 2. ®H3HKO-XHMHYECKHE OCHOBBI MIPOIECCOB TEXHOJIONHH MaTepHAJIOB

4. Pacuer hu3uUYECKUX CBOMCTB METAJIJIOB H CIUIABOB

5. Onpejenenne paBHOBECHBIX KOY(Q(HUIUHEHTOB paclpeie/iCHHs KOMIIOHEHTOB CIlIaBa
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6. Onpe,ueneﬂne COCTaBd U MacCcChl PABHOBECHBIX (1)33 IMPH pa3JIMYHBIX TEMIIEpATYpPax B 3aBUCHMO-
CTH OT HCXOAHOI'0 COCTaBa CIlJIaBa
Paznen 3. Hpumeﬂenﬂe ¢H3HKO-XHMH‘-[£CKHX METO/JA0B HCCJIeA0OBAHHA B METAJLUIYPIrdHH H Ma-

TCPHAJIOBECACHHH
/8 OﬂpﬁﬂCHeHHe TepMUHHHaMH‘IECKOf‘I AKTHBHOCTH KOMITOHCHTOB META/LNTHYCCKHUX PacCIlJIaBOB

8. TepMOIMHAMHYECKHI aHAIN3 IPOLIECCOB OKUCIHTENBHOTO paUHHPOBAHUA NIPH BBIILIABKE
CTaIH
9. PacueT 0OCHOBHBIX MapameTpoB JAU(Py3HOHHBIX [TPOLECCOB B METAIMYECKHX pacIljiaBax

5. OLUEHOYHBIE CPEACTBA JJIsl TEKYUIEI'O KOHTPOJIA YCIHEBAEMOCTH,
IMPOMEXKYTOUYHOM ATTECTALIUH I10 UTOI'AM OCBOEHUS AUCLHHUATLINHBI
A YYEBHO-METO/IMYECKOE OBECIIEUEHUE CAMOCTOSITEJIbHO! PABOTBI
CTYJAEHTOB

5.1. Tekymmuii KOHTPOJIb YCNIeBA€MOCTH NPOBOAUTCS B opme peliTuHr-koutposs. [penycmor-
PEHO MpOBe/IeHHE TpeX PeHTHHT-KOHTposied. Huke npuBeieHbl KOHTPOJIbHBIE BOMPOCH! IS MTPOBE/Ie-
HUSI TEKYILIEr0 KOHTPOJIS YCIEBAEMOCTH.

Peiitunr-konrpoas Nel

1. Qusuueckasi XMMUs Kak GyHIaMeHTalIbHas OCHOBA METAUTYPrUH H MaTEPHAIOBEICHHS.

2. TepmoanHaMuyecKas CUCTEMA H OKpYyXKarouas cpeza.

3. IlepBbiit 3aKOH TEPMOJHHAMHKH, €r0 AHAJTMTHYECKHE BLIPAKEHUS M PUMEHEHHE MPH aHAIH3e

JUTEHHBIX H METAJIYPIrH4€CKHX MPOIIECCOB.

4. AHAIHTHYECKHE BBHIPAXKECHHS U MPeIeiibl IPHMEHHMOCTH BTOPOrO 3aKOHA TEPMOJMHAMHUKH.

5. TepMoanHaMu4ecKas BEPOSATHOCTh M SHTPOITHS.

6. Dneprus ['enbmronsua u sxneprus ['n66ca.

7. KoHctanTa paBHOBECHS PEaKIHH U CIIOCOOBI €€ BhIPaXKEHHS.

8. AHanu3 TepMoAMHaMUYeckoro paHoBecus no meroay M.U. Temkuna u JI.A. IlIBapumana.

9. Tpernii 3akoH TepMoauHaMUKH B popmyliHposke [1nanka.

10. O6uiue ycioBus paBHOBecHs (a3 B TEPMOJAMHAMHYECKHX CHCTEMAX.

11. Beruncienue abCOMIOTHONO 3HAYEHHUS HHTPOIMH [0 TEIIOEMKOCTSM BELIECTB H TEILIOT
aMm uX (a3oBbIX IIpeBpaICHUH.

12. YacTHble IPOX3BO/HbIE TEPMOJAMHAMHYECKHUX [TOTEHIINAIOB

13. ®a3oBble mepexobl MepBOro U BTOPOro poja

14. CKopoCTb TOMOTE€HHBIX U F€TCPOrCHHBIX PCAKIIHM.

15. TepmoauHamMuyeckue QyHKIUH KOMIIOHEHTOB B pacTBOpax.

PeiiTHHI-KOHTpPOJIL Ne2

. TepMoanHaMu4ecKue CBOMCTBAa HEOPraHHYECKHUX COEIMHEHHUH.

. Pacyer u nporuosupoBanue GU3NKO-XMMHYECKHX CBONCTB HEOPraHHYECKHX COETHHEHHH.
. [ToBepXHOCTHOE HATSHKEHHE M BA3KOCTh BELIECTBA B PACILIABICHHOM COCTOSHHH.

. Pacyer u noctpoenune (pazoBbIX AHarpamm.

. [eomeTpHyeckas TepMOAMHAMHUKA: AMArpaMMBbl COCTOSIHUS JIByXKOMIIOHEHTHBIX CHCTEM.
. FeomeTpuyeckasi TepMOJAMHAMHKA: JHATPaMMBbl COCTOSIHHSI TPEXKOMIIOHEHTHBIX CHCTEM.
. TepMoauHaMHKa JUCIIEPCHBIX U HAHOMCIIEPCHBIX CHCTEM.

. CMauuBaHHe TBEPIbIX TEJ )KUAKOCTIMH.

. CTpyKTYypHBIE aCMEKThI X TEOPUH T1IIABJIEHHUS.

10. CoBpeMeHHbIE TEOPHH KHAKOTO COCTOSAHHS METALIOB U CILIABOB.

11. PaBHOBECHAs KpHCTAUIM3aLMs CIJIABOB TBEP/IBIX PACTBOPOB.

O 00~ N B
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12, HepaBHOBecHasi KpUCTa/IH3aLHSL.

13. Juddy3nonHoe nepeoxiaxkieHue.

14. B3anMOoCBA3b MPOLECCOB KPUCTAJUIM3ALIMA U YCIOBHH 3aTBEpACBAHHA.

15. Yupaenenue Gu3MKo-XUMUYECKMMH ITPOIECCaMK IIPH IIJIaBKe, JIMThe, KpUCTALIM3alliy, 3a-
TBEpP/ICBAaHHH.

Pelitunr-kouTpoas Ne 3

1. CTexuoMeTpHUYECKHE pacyeThl B META/UTYPIHH H MaTePHATIOBEICHHUH.,

2. TepMOXHMHYECKHE PaCUEThl B METAJTYPIMH U MAaTepHaIOBEICHHH.

3. BerunciieHHe KOHCTAHT PaBHOBECHS METAJUIYPrHYECKMX peaklMil C WCIONb30BAHUEM CTaH-
JAPTHBIX TEPMOAMHAMHUYECKHX BETHYHH.

4, Ouenka omuOOK MpH pacyeTax KOHCTAHThl PaBHOBECHsS H M300apHO-H30TEPMHUYECKOroO MOTEH-
nuana.

5. PacyeT HHTErpajbHbIX TEIIOT PACTBOPEHHS LIS CJI0XKHBIX FE€TEPOrEHHBIX CHCTEM.

6. Onpe/esieHne TepMOJIMHAMHYECKOH aKTHBHOCTH KOMIIOHEHTOB METAJIIIMYECKHX PaCILIaBOB.

7. TeopeTuueckas OLEHKa KHHETHYECKHUX apaMeTPOB METAJUTYPrU4eCKUX PEaKiHi.

8. Pacuer 0cHOBHBIX NMapameTpoB A} y3HOHHBIX POLECCOB MPH TOJIYYEHHH MaTEpPUaIOB TBEp-
Jno¢ga3HpIMU H KHAKO(DA3HBEIMH METO1aMH.

9. Onpenenenne ko3pduunenta auddy3nn U mmpHHb IUGOY3HOHHOH 30HBI UL 3aJaHHBIX
yCI0BHi.

10.TepmouHamu4eckue pacueTsl B MaTeMaTHueckoM nakere MathCAD.

11. Kuneruueckue pacyetsi B MathCAD.

12. OcHoBHBle MOy i nporpammsl ThermoCalc.

13. [TocTpoenue auarpamm coctosiius B nporpamme ThermoCalc.

14.ITporpammHoe obecriedenue 1isi IpoBeaeHus TepMoauHamudeckux pacuetoB HSC Chemistry.
15. Komruteke nporpamm u 6a3a ganneix MBTAHTEPMO.

5.2. ﬂpomexcyw'waa aTrecTaluHsd 10 HTOr'aM OCBOCHHA HUCHHMILIHHBI TIPOBOOUTCAH B (I)OpMC K-
3ameHa. Huxke IMPHUBEJACHBI KOHTPOJIBHLIE BOIIPOCHI.

Bonpocs! k 5x3ameny

1. ®uzuueckas XuMus Kak QyHIaMeHTalIbHas OCHOBA METAJUTYPrUi U MaTepHAIOBEICHHUS.

2. TepMmoHaMuUecKas CHCTEMA H OKPYIKalollias cpeja.

3. IlepBblii 3aKOH TEPMOJMHAMHUKH, €r0 AaHATUTHYECKUE BREIPAKEHHS U NPUMEHECHUE MIPH aHAIM3E
JIMTEHHBIX U METAJUTYPrHYECKUX MPOLIECCOB.

4, AHaIMTHYECKHE BBHIPAKEHHUS U IIPE/IeJIbl IPHMEHUMOCTH BTOPOro 3aKOHA TEPMOJAHHAMHKHY,
5. TepMoiMHAMHUYECKasl BEPOATHOCTDh H SHTPOITH L.

6. Dueprus 'enpmronbua u sHeprus ['uboea.

7. KoHcTaHTa paBHOBECHS peakIlMK U Crioco0b! €€ BhIPaXKEHHUS.

8. AHami3 TepMoaMHaMuueckoro pasHoBecus no meroxy M.M. Temkuna u JI.A. IlIpapumana.
9. Tperuii 3aKkoH TepMOAMHAMHKHU B popmyaupoBke [lnanka.

10. O6mue ycnoBus paBHOBeCHs (a3 B TEPMOJIMHAMHYECKUX CHCTEMAX.

11. Beruncienue abCoMOTHOIO 3HAYEHHS SHTPOIIHHU 110 TEIIOEMKOCTAM BEILECTB M TEIUIOTaM HX
¢a3oBbIX NpeBpalleHHH.

12. YacTHble NpOX3BOHbIE TEPMOAUHAMHYECKUX ITOTEHIIHAJIOB

13. ®azoBble nepexobl NEPBOro ¥ BTOPOro poaa

14. CKOpOCTh TOMOI€HHBIX H I€TEPOreHHbBIX PEaKlui.

15. TepmoauHamMuuecKue GYHKIMH KOMIIOHEHTOB B pacTBOpax.

16. TepmoauHaMUUeCKUe CBOHCTBA HEOPraHHYECKHX COCIMHEHHMH.

17. Pacyer 1 nporso3upopanne GuU3HKO-XMMHUYECKHX CBOHCTB HEOPraHHYECKUX COCAMHEHHH.
18. [loBEpXHOCTHOE HATSHKEHUE U BSA3KOCTh BEIIECTRA B PACIIJIABIICHHOM COCTOSHUH.
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19. Pacuet 1 noctpoeHue (pa30BbIX AHATPAMM.

20. 'eomeTpuuecKkas TepMOJAMHAMHUKA: JHAIPAMMBbI COCTOSHHUS JABYXKOMIIOHEHTHBIX CHCTEM.

21. 'eomeTpuyeckas TepMOAMHAMMKA: IMArpaMMBbl COCTOSIHHS TPEXKOMIIOHEHTHBIX CHCTEM,

22. TepMoaMHaMHUKa AMCIIEPCHBIX M HAHOAUCIIEPCHBIX CHCTEM.

23. CmauuBaHue TBEPABIX TEJI KUIKOCTIMH.

24. CTpyKTypHBIC acleKThl H TEOPHUH TIIaBIEHHS.,

25. CoBpeMEHHBIE TEOPUH HKHUKOIO COCTOAHHSA METAIIOB H CILJIABOB.

26. PaBHOBeCHas KpUCTa/UIM3allMsl CIUIABOB TBEP/BIX PaCTBOPOB.

27. HepaBHOBeCHas KpUCTAIM3ALIHSL.

28. luddy3uonHOE nepeoxiakiaeHue.

29. B3auMOCBSA3b MPOLECCOB KPUCTAJIIM3ALIMM U YCIIOBHH 3aTBEpACBAHHMS.

30. Ypasnenue QU3UKO-XUMHUUYECCKUMH [PONECCAMU IIPU ILJIaBKe, TUThe, KPUCTAIIM3AlliH, 3a-
TBEepACBaHUH.

31. CTexuoMeTpHUECKHEe pacyeThl B METAILTYPIHH U MAaTEpHATIOBE/ICHUH.

32. TepMOXHMMHYECKHE PACUCThl B METAIIYPTHH ¥ MATEPUAIIOBEICHHH.

33. BoluuciicHHe KOHCT@HT PaBHOBECHS METAJUIypPrH4eCKHUX peakiuil ¢ MCIIOIb30BaHUEM CTaH-
JIapTHBIX TEPMOJMHAMHYECKHUX BETUYMH.

34. Ouenka omuOOK MPH pacyeTaX KOHCTAHThI PABHOBECHS W HM300apHO-H30TEPMHYECKOTO I10-
TeHIHaa.

35. PacueT MHTErpabHBIX TEIJIOT PACTBOPEHUS UL CJIOKHBIX FE€TEPOT€HHBIX CUCTEM.

36. OnpenencHue TePMOAMHAMUYECKON aKTHBHOCTH KOMITIOHEHTOB METAJNIMYECKUX pacIl/IaBoB.
37. Teopernyeckas OLlEHKa KHHETUYECKHX [TapaMETPOB METAJLTYPIrUYECKUX PEAKLIMM.

38. Pacyer OCHOBHBIX MapameTpoB MG (Y3MOHHBIX MPOLECCOB HPU MOJYYEHHH MaTepHaioB
TBepA0(a3HBIMH U KUAKO(DA3HBIMU METO/IAMH.

39.0npenenenue ko3pdummenta auddy3un 1 wupuabl TMGPY3HOHHONH 30HBI VIS 3aJaHHBIX
YCJIOBHH.

40.TepmoaunamMuyecKue pacueTbl B MaTeMaTHueckom nakere MathCAD.

41. Kunernveckue pacyersl B MathCAD.

42. OcHosuble Moy porpamMbl ThermoCale.

43. [Toctpoenue auarpamm coctosiHus B mporpamme ThermoCalc.

44. Tlporpammuoe obecniedyeHue JUIs MPOBEAEHUS TepMoAMHaMuueckux pacueto HSC
Chemistry.

45. Komruiexc mporpamm U 6a3a paaaeix MBTAHTEPMO.

5.3. CamocrosiTeqibHas paboTa o0yqalomerocs.
OcHoBHOIT  (OpMO#M  caMOCTOSTENTbHOW  paboThl  CTyJeHTA  SBISIETCS — W3y4eHHE

PEKOMEHI0BAaHHOM JINTEPaTyphl, AKTUBHOE Y4acTHE HA MPAKTHYECKUX 3aHATHUSAX, TO €CTh MCIOJb3Y-
€TCs JIBa BUJIa CaMOCTOATEIBHOH paboThl — ay JUTOpHAst, 110/l pYKOBOJCTBOM IIperojaBaTes, U BHe-
ayJAMTOpHAas.

OCHOBHBIMH BHJIAMH CaMOCTOSATEJILHON paﬁoTbI CTYACHTOB Oe3 ydacTus npenoﬂaBaTeneﬁ SAB-

Jsi0Test: (GOPMUPOBAHME M YCBOGHHE COJEpKaHMsI KOHCIEKTa JeKHMH Ha 0aze peKOMEHIO0BaHHOH
npenojaBaTeieM yueOHOH JMTepaTypbl, BKItOYas MH(OpMalMOHHBIE 00pa30BaTEbHBIE PECYpPCHI
(3n1eKTpOHHBIE y4eOHMKH, JIEKTPOHHbIE OMONIMOTEKH M /Ip.); Hanucanue pedepara; MoaAroToBKa K
CeMHHapam.

OCHOBHBIMH BHJIQMH CaMOCTOSTEIbHOM paboThl CTYAEHTOB C y4aCTHEM MperojaBaTesieil sB-

JIMIOTCH! TEKYUIIHE KOHCYJIbTAIlHH.

Huke npuBOASTCS BOMPOCH! U CAMOCTOSTEIbHON MOATOTOBKH K 3a4€Ty M TeMbl pedeparos.
Bonpocs! i1 caMOCTOATe/IbHOM paboThl CTY1eHTOB

Paszagen 1. Teoperudeckue 0CHOBBI (PH3HKO-XHMHH MaTEpPHAJIOB
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CocraBienne pedepaTHBHOrO KOHCIIEKTa M PELIEHHE KOMIIJIEKCa pacdeTHBIX 3a/ad Mo pasjeny
Nel «Teopernueckue OCHOBBI (HM3MKO-XMMHHM MaTepuaioB». PeajbHas CTpyKTypa METaJlIOB:
IpMMECHbIE aTOMbI, BAKAHCHH, JUCIOKALMH, TPAHULIBI 3€PEH U MOMUroOHM3alHs. [IpoMeKyTOUHbIE
(asml B crutaBax (3nekTponHsle coenunenns KOM—Po3sepu, pasel JlaBeca, (asel BHeaApeHHUs). 30HEI
Bpuiunoona. dasosbie repexo/isl B TBepAoM Tene. CIHHONAIBHBIN B YBTEKTOMAHBIH pacnan. Me-
TacTaOu/bHbIE (asbl.

Pasjen 2. ®u3HKo-XHMHYECKHE OCHOBBI MPOIECCOB TEXHOJIOTHH MATEPHAJIOB

CocraBiiende ped)epaTHBHOIO KOHCIEKTa M PELICHHE KOMIIJIEKCA pacyeTHBIX 3ajad IO pasierny
No2 « DH3MKO-XUMHUYECKHE OCHOBBI IIPOILIECCOB TEXHOIOTMH MaTEPHAIIOB».

TepMoamHamMuKa CIUIaBOB. TBep/ble pacTBOPLI W WHTepMeTAIMYecKHe coeauHenus. [lpuioxe-
HHsl KJIACCHYECKON M CTAaTHCTHYECKOH TEPMOJMHAMUKYU K M3YYEHHUIO JABYX- H TPEXKOMIIOHEHTHBIX
METAJIMYECKUX pacTBOpoB. TepMoaMHAMUYECKHI METOJ pacdeTra auarpaMm coctosHus. CBaA3b
MEXCIY TEPMOAMHAMHYECCKUMH QYHKIHMSIMHU U JUarpaMMOi COCTOSIHUS.

Pazaen 3. HPHMEHEHHC ¢H3HRO-XHMH‘IGCKHX MEeTO/0B HCCJIEJ0OBAHHA B METAJLUIYPIrHH H Ma-
TEepHAJIOBEACHHH

CocraBneHne pCCl]CpEI.THBHOl’O KOHCIICKTa H peIIeHHUE KOMILIEKCAa pacHETHBIX 3alad [0 pasnciy
Ne3 <{HpHMeHeHHC Cl)H3HKO—XHMH'—IeCKHX METOJAOB HCCIEJOBaAHHUA B METAUIYPIrHH M MaTepHallOBEIC-
HHH». KOMHblOTeprIe METOJIbI TEPMOJIMHAMUKH B MaTCpHAJIOBEICHUH U METAJLITYPIrHUH.

®ony1 oueHouHBIX Matepuanos (POM) st npoBeeHHs aTTeCTalM| YPOBHS ¢(OPMHPOBAHHOCTH
KOMIIETEHIHH 00y4alomuXes Mo AMCUMIIIMHE 0QOPMIIAETCS OTIEIbHBIM JJOKYMEHTOM.

6. YYEBHO-METOAUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYMEHHE

AUCHHUITIMHBI
6.1. KnuroobecnedeHHocrb
HaumeHoBaHHWe NUTEpaTyphl: aBTOP, HA3BaHHE, BU/ W31a- [on n3- KHHUIMOOBECITEHEHHOCTb
HWA, W31ATENLCTBO AaHUs

Hanuuue B snektponHom Katanore D5C

OcHoBHas nuTeparypa*

1. TaserauHos, P. I'. ®U3MKO-XUMHUECKHE OCHOBBI TEXHO- 2018 https://znanium.com/catalog/product/958344
NOFMYECKHX TPOLECCOB MPOM3BOACTBA W 00paboTKH KOH-
CTPYKUHMOHHBIX MaTepuanos : y4ed. nocobue / P.I'. Tazer-
JMHOB, — 2-e u3., gon. u ucnp. — M. : MFHOPA-M, 2018.

— 400 c.

2. Happiwgun, 1. . Xumuueckas TepMOJHHAMMKA C 2021 https://znanium.com/catalog/product/127764
Mathcad. Pacuernble 3azaud : yuebHoe nocobue / JII, 3

Hapbiiuknd. — Mockea : PHOP : HHOPA-M, 2021. —

199 c.

3. I'notka, A. A. TepMoaMHAMHYECKOE NPOEKTHPOBAHHE 2021 https://znanium.com/catalog/product/183323
CBOWHCTB JMTEHHBIX KapONpPOYHLIX CMIABOB Ha HHKENEBOH 5

ocHose : MoHorpadus / A. A. I'motka, C. B. laiiayk. -
Mocksa ; Bonoraa ; Mudpa-Huxkenepus, 2021. - 264 c.

JlononHuTenbHas IMTeparTypa

1. Tennodusnueckne U QUINKO-XHUMHYECKHE MPOLECCHI B 2020 https://znanium.com/catalog/product/1 16861
CriaBax Ha OCHOBe kesie3a : MoHorpadus / A. H. Bansrep, 2

A. A. Tlporononos,E. I'. EsgokumoB [u ap.] ; noa obut
pea. A. WU. Banwrepa. - Mocksa ; Bonoraa : Hndpa-
Urnxenepus, 2020. - 256 c.

2. Napmawos, C. M. MeTop! HCC/IeI0OBaHHA NPOLIECCOB 2019 https://znanium.com/catalog/product/130836
KpucTanausauuu : yuedbroe nocodue / C. M. I'apmauwos ; 9

1OxHbIH (pesepaibHblii yHHBepeHTeT. - PocTos-Ha-LloHy |
Taraupor : U3natensetio KxkHoro ¢enepanbHOro yHH-
BepcuTeTa, 2019. - 84 c.
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3. Kopocrenee, B. ®. [ToeepxHoctHoe 1 00beMHOE YIIpoy- 2021 https://znanium.com/catalog/product/183315
HEHWE cniaBos : MoHorpadus / B. @. Kopocrenes. - 4
Mocksa ; Bonoraa : Mudpa-Hukenepus, 2021, - 160 c.

*ne 6onee 5 uecmouHukos

6.2. [lepuoanyeckue H31aHUA

Hayunsie xypuanst «llepcniextuBrbie MaTepuais», «Meramisy, «Pusuka u xumus 06paboTKH Ma-
TEPUHATIOBY, «Y CIEXH XHUMHHY.

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

7. MATEPHAJIBHO-TEXHUYECKOE OBECHHEYEHHE JUCHUITJIAHBI

s peanusanuu 06pa3oBaTe/IbHOTO MpoIecca Mo ANCLHUIIIMHE HCHOJB3YIOTCS ayJAMTOPHU Kadeapsl
«Texnonmornn  (QyHKUMOHAIBHBIX M KOHCTPYKIHOHHBIX ~ MarepHalioB»,  OCHAIICHHBIE
MYJIETHMEIMHHBIM M HPOEKIMOHHBIM 000PYI0BAHHEM.

Kadenpa pacnonaraer KOMNBIOTEPHBIM KIIACCOM C COBPEMEHHBIM JIMLEH3HOHHBIM H CBOOOIHBIM
nporpammHbiM obecniedenneM (MS Excel, MathCAD, GNURegression, GNUPlot u ap.), okaisHOMH
BBIYMCIIUTENILHON CEThIO U 0CTyNoM B MHTEpHET.

[Ipaktuyeckne paboTel mpoBoasTcs B (GopMe HHIMBHAYAIbHO-TPYNNOBBIX  3aHATHH ¢
HCIO/Ib30BAHHEM  DJICKTPOHHO-BBIYHCIHMTENBHBIX ~ CPEACTB  OOy4eHHSs M COBPEMEHHOI
SKCIEPUMEHTAIbHO-HCCIIEI0BATEIbCKOH Oa3bl.

B pacnopsbikenun Kageapbl HMEETCsl BeCh CIEKTp HeoOX0aMuMOro o6opyaoBaHus IS MONYYEHHs U
HCCIIeoBaHus.  (YHKIMOHAIBLHBIX ~MaTepualtoB (YCTAHOBKH JUIS  TIOJYy4€HHS KOMIIO3MTOB
KUKO(asHBIMH M TBepAO(Da3HBIMH METOJIaMH, KY3HEYHO-TIPECCOBOE 060PY/I0BAHKE, MIABUIILHEIE U
TEPMHYECKHE [I€YH), TNpPOBEAEHHA peHTreHodaszoBoro ananuza (Bruker AXS D8 Advance),
ompeaesiieHus  cocraBa  MetanwnoB M cmiaBoB (ARL  Advant’X),  KomM4ecTBEHHOro
metanorpapuyeckoro anamu3a (Nikon Epiphot TME200), 31eKTpOHHO-MHKPOCKOIHYECKHX
ucceinenoBanuit (Quanta 200 3D), u3yueHuss (QU3MKO-MEXAHMYECKHX M CIIELHAIbHBIX CBOWCTB
MaTepHAaJIOB.

1. Jlekuunonnas ayJuTOpHs, o0opy/10BaHHas MYJIbTUMEIHHHBIM TPOEKITHOHHBIM
000py10BaHHEM.

2. KOMMNIEKT 31eKTPOHHBIX CllaiI-IIpe3eH TallHi.

3. WiumiocTpaTuBHBIA pa3sJaToOuHbId MaTepHal: QHarpaMMBbl COCTOSIHHS JBOHHBIX H TPOWHBIX

MCTAJIJIMYECKHUX CHCTEM.




C// )
PaGouyio nporpammy cOCTaBHII nouent kad. TOuKM E.C. IIpycos

(®HO, A0MKHOCTH, MOANHCH)

PeniensenT i/

(npeacraBuTens padoroaTens) A A4/ . Texuonor 0})0’&11140» A.A. Kpemuk

(mecto paboTsl, pnomkHocTs, PHO, noanucs) J:/ J/ )

[TporpamMma paccMoTpeHa M 0400peHa Ha 3acenaniin Kadeapsl N A

[potokon Ne 7/ or_ 4+ 64 2aél rona / K/

3aseyiomuit kapeapoi / § B.A.Keuyun
(®HO, noanucs) V4

PaGouas nporpamMma paceMoTpeHa u 0100peHa
Ha 3aceJaHuu yueOHO-MeToIMueckoi komucenn Hanpasienus 22,0401 «MarepuanoseieHie U Tex-
HOJIOT'MM MaTEepPHAIOB» p 7

[Tportokon Ne 7/ or %0 14 &6k rona
[Ipencenarens koMuccHu

B.A.Keyun

(®HO, ﬂ(lJﬁkHOéb, TOJINKCH )



JUCT INIEPEYTBEPKJIEHUS
PABOYEN NPOI'PAMMBI AMCLHUIIJINHBI

Pabouas nporpamma oodpena na 20 /20 yueOHblif roaa

[Tpotokon 3acenanus Kadeapst No oT roja

3aBeyrolui Kageapoi

Pabouas nporpamma ogo6pena na 20 /20 yueOHBIN TO/1a

[Ipotokon 3acenanus kadeaps Ne oT roja

3aBenyrouuit kKadeapoi

PaGouas nporpamma o100peHa Ha 20 /20 yueOHbIH roza

[TpoTtokosn 3acenanus kadeapel Ne oT rozxa

3aBenyromuii kadenpoi

PaGouas nporpamma ogo06pena Ha 20 /20 yueOHbIH roga

[Tporokon 3acenanus kadeaper No oT roja

3asenyromuit kageapoii

PaGouas nporpamma oj06pena Ha 20 /20 yueOHbIH roja

[Tporokon 3acenanus kadpeaper Ne oT rozaa

3aBenyrommit kadeapoi
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JUACT PETUCTPAIIMM U3MEHEHUU
B paboyyto nporpaMMy AHCLUMUIUIHHBI
[purnraonas mepmoOUHaAMUKa U KUHEMuUKa
o0pazoBaTe/IbHOM MporpaMMbl HanpasieHus noarotoBku 22.04.01 « Mamepuanoeedenue u mexnono2uu

Mamepuaioe»

Homep BHeceHbl H3MEHEHMs B YacTH/paszensbl Hcnonuuresns OcHoBaHue
M3MEHEHUA paboueii nporpammbl [)5(0) (HOMEp M AaTa NPOTOKOJ/a
3aceqaHus kadeapbl)
1

2

3aseayrowmmi kadeapoit TOuKM

loonuce DOHO




