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1. OEJIA OCBOEHMA JUCIUITIINHbIE

IlenssMM OCBOGHUS JAUCHMIUIUHBI «DH3MKO-XUMHS METAUIOB M HEMETAIMYECKUX
matepuanoB» 1o OIIOIl nHampaeneHus OakanaBpmata 22.03.01 «MatepuanoBeaenue u
TEXHOJIOTHH MaTEepUANIOBy (KBATH(UKAINS «aKaIeMUIECKuii OaKanaBpy) ABISIOTCS:

— ¢hopMHpOBaHHE TEOPETUYECKUX IPEACTABICHHE 00 OCHOBHBIX IOHATHUAX W 3aKOHAX
XMMHUYECKOH TEpMOOWHAMHKH M KUHETHKH IIPUMEHNTENBHO K IpOIeccaM IMOJyYeHHs
MaTepruaioB (YHKIHOHATIHHOTO M KOHCTPYKIIMOHHOTO HAa3HAYCHHS,

— OCBOGHHE IIPHHIUIIOB HAY4YHOIO MOAXOJa K (POpMHPOBAHMIO MAaTEpUANIOB C 3adaHHBIMH
cBoficTBamy, Oa3zupylolerocs Ha 3aKoHaX M IOCTyjlaraX (U3HKO-XMMHYECKOTO
MaTepHalIOBEICHHUS; '

— OBJNIaJICHUE HABBIKAMM IIPUMEHECHUS PACUETHBIX (DU3MKO-XMMUYECKUX METOJOB K aHATU3Y
pEATBHBIX CHCTEM H IIPOLECCOB B METAJUIYPrHH U MaTepUAIOBEICHHH.

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII BO

JucnuminHa «PU3MKO-XUMUS METAUIOB U HEMETAJUIMYECKUX MAaTEpHANIOB» BXOJIWT B
BapHaTUBHYIO 4acTh Oioka 1 u sngercs obs3arensHoit npu ocBoenun OINOIT GakanaBpuara mo
Hanpanienuto 22.03.01 «MarepuanoBeieHue © TEXHOJOTMH MaTepuanoB». HW3ydeHue
JIMCIHUIUIMHEI 6a3upyeTcs Ha 3HAHWH paHee h3ydaeMbIX 00pa3oBaTeNbHBIX KypcoB «Dusnyeckas
xumus», «OOmee  MarepuajoBeleHME U TEXHOJOTMH  METAUIOB»,  «Du3mueckoe
MarepuanoBeieHue», «OCHOBHI MH(POPMAIIMOHHBIX TEXHOJOTHMH B MaTepHAIOBEACHHH». J[ng
YCIIENITHOTO OCBOEHMSI AUCLMIIIIMHBI CTYJEHTHI TaKXe JO0JDKHBI OBITH 3HAKOMBI ¢ OCHOBHBIMH
HOJIOXKEHUSIMU BBICHIEH MareMaTtuku (aAuddepeHnmanbHOe U HHTETPANBHOE HCUYHCICHHS,
IupdepeHInaNbHbIE YPAaBHEHHS C YacTHBIMM IIPOU3BOJHBIMH, PS/ABL, JJIEMEHTHl TEOPHH
BEPOSTHOCTEH U MaTeMaTUYECKOH CTATUCTUKH).

Komnerennuu, npuoOpeTéHHBIE CTyJeHTaMu B kypce «DHU3HKO-XMMHS METAJIOB H
HEMETAUINYECKUX MaTepUaIOB», HCIOJNB3YIOTCA IIPH HU3YYEHUMH JUCHUIUIMH «DHU3MKO-
XUMHYECKHE OCHOBBI CHUHTE3a W IMOJNYyYEHUs MATepuaioBy, «TexXHONOTHS HeMEeTaLTHYeCKUX
MaTepuaioB (YHKI[MOHAJIBHOIO U KOHCTPYKIMOHHOIO HaszHauyeHUs», «TexHoJorumdyeckue
OCHOBBI IIPOM3BOJCTBA IIOPOLUKOBBIX M KOMIIO3UIIMOHHBIX MaTepHaloB», «Marepuainsl ¢
ocoOpMH CcBOMCTBaMU». [lonydeHHBIE KOMIIETEHIUU JOJDKHBI OBITh MCIIOJNB30BaHbl B MPOIECCE
CaMOCTOSITENbHON yueOHO-HCCIIEOBATENIECKON W HAYYHO-HCCIIEAOBATEILCKOM JIEATENBHOCTH
IPU TOJrOTOBKE BBHINYCKHON KBaMM(UKAIMOHHOH paboTLl OakaiaBpa, a Takke B Ipolecce
JanbHei el npodheCCHOHAIBHOM JeATEIFHOCTH 0 IPOGUIIO IIOATOTOBKH.

3. KOMIIETEHIINH OBYYAIOIEI'OCs1, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCHUIIJIMHBI (MOAY JIST)

IMTponece U3yweHHs TUCIUILUTAHEI HapaBlieH Ha (OPMUPOBAHKE CICSAYIOUMX KOMIICTEHIIHIA B
cootBercTBHH ¢ PI'OC BO:
FOTOBHOCTH  NPUMEHATh  (DyHAAaMEHTAIbHBIE  MaTeMaTH4ecKWe, E€CTECTBCHHOHAyYHBIE U
o0IenHXeHEPHBIE 3HAHUS B MpodeccroHanbHol nestenbHocTr (OITK-3);
CIIOCOOHOCTh MCIIONB30BAaTh B HCCIECAOBAHMSAX M pacyeTrax 3HAHHA O METoJaX HCCIeNOBaHHS,
aHalM3a, JUArHOCTHKY M MOJEIMPOBAHHMSA CBOICTB BelleCTB (MAaTepHaIoOB), (HU3HUECKUX U
XUMHUYECKUX IIpoIeccax, MpOTEKAIOMMX B MaTepuaiax [P HX MONyYeHHH, o0paboTke u
Mouduxarmu (11K-4);
CIOCOOHOCTh BHIOMPATh M NIPUMEHSITH COOTBETCTBYIOLIME METOIbI MOJCIUPOBAHUSA (PM3HUECKHX,
XMMHYECKUX U TexHonoruyeckux mpoueccos (I1K-7).

B pesynprate 0CBOCHUS JUCUUILIMHEL 00YUarOMIUHCs JI0JKEH IEMOHCTPHPOBATH CIICAYIOIINE
pe3ysbTaThl 00pa3oBaHMsL:




3HATh:
OCHOBHBIE (DH3HMKO-XMMHYECKHE CBOHCTBA METALIMYECKHX H HEMETAUIMYECKHX MAarepuasioB
(YHKIHOHATBHOTO M KOHCTPYKIMOHHOTO HazHaueHus (OI1K-3);
3aKOHBI XHMHMYECKOM TEpMOIVHAMMKM MW KHHETHKH, KX IIpHMEHEHHE B METALTYPrud H
MaTepUAIOBEACHUH (PYHKIIMOHATBHBIX M KOHCTPYKIHOHHBIX Matepranor (OITK-3);
3aKOHBI (ha30BBHIX U TEPMOJMHAMUYECKHX PAaBHOBECHH B O/LO- ¥ MHOTOKOMITIOHEHTHBIX CHCTEMax
(TIK-4, TIK-7);
OCHOBBI (DM3MKO-XHMHH TOMOI'CHHBIX, TE€TEPOTEHHBIX, JUCIEPCHBIX W HAHOMUCIEPCHBIX CHCTEM o
(ITK-4). :
YMETh:
BBIIOJIHATH ~ PAacueTBl  TEPMONUHAMHYECKMX  XAPaKTCPUCTHK  IIPOLECCOB  MeX(asHOro
B3aMMOJICHCTBHS B MHOTOKOMIIOHEHTHBIX METAUIMYECKUX U HeMeTaumdeckux cucremax (I1TK-7);
NPUMEHSATH (PHU3UKO-XMMHUECKHE METOIBI aHAIN3a V1L ocTpoelius gazoBbix auarpamm (ITK-4, ITK-
7;
AHAITM3UPOBATH OCHOBHBIC 3aKOHOMEPHOCTH KHHETUKH (PA30BLIX M CTPYKTYPHBIX NPEBPAINEH I Py
MOJY4YEHUH (PyHKIIMOHATBHBIX U KOHCTPYKIMOHHBIX Marepuasios (OI1IK-3, ITK-4).
BJAJETh:
CIIOCOOHOCTHIO HCTIONB30BATh B UCCIIEAOBAHUAX M pacdeTax ()ynJaMeHTaANbHBIC 3HAHUS O (HPH3HKO-
XUMHYECKHX TIpolieccax, MPOTEKAIOIMX B MaTepuaIax IpH 1X 1iogydeHud u obpaborke (OIIK-3,
TIK-4);
HABBHIKAMH IPUMEHEHHS DPACYETHBIX (PH3UKO-XUMHUYCCKHX MCTOJIOB IPH PEINCHHH MPHKIATHBIX
337124 B 00JIaCTH MAaTEPUAIOBEICHNS METAIUIMYECKUX U HeMe Twiinyeckux Marepuanos (11IK-7);
METOlaMHd TEPMOJMHAMHYECKOTO aHaiM3a, B TOM YHCIE C IIPUMEHEHHEM COBPEMEHHOIO
nporpammHoro obecnieuenus (I11IK-7).

4. CTPYKTYPA U COAEPKAHUE JUCLUIIJINHBI (MOAYJIA)
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Copep:xanue pa3ic/jioB JHCHHILIHHBI

Paznea 1. Teopernueckue oCHOBLI PH3HKO-XHMITIT MATCPHAJIOB.
Tema Nel. Ou3uyeckass XHMHS KaK OCHOBA NOBLIX TeXHOJIOTHII M mMaTepuaioB. Mecro
(GHU3NUECKON XUMHUH B COBPEMEHHOM Hayke. Pusirieckas XUMHSA Kak (QyHIaMEeHTaJlbHasd OCHOBA
METALUTYPrHd W MaTepuayioBeleHus. Poib pucucTiiLiX M 3KCIEPHUMEHTAIBHBEIX METOAOB
TEPMOJTUHAMHUKY M KHHETHKY B METALTYPIUH B MaTepHATIOBEICHHH.

Tema Ne2. OcHOBHBIC IOHATHA U 3aKO0HBI TepMoAHaMuku. TepMoTuHaMUYecKas CHCTEMA H
okpyxaromas cpepa. [lapaMeTpbl COCTOSHHS M COCTOSIIIE CHCTCMBI. YPAaBHEHHE COCTOSHMSL.
TepmonuHamuyeckuii nporecc. PaBHOBecHBIE U 1icpaslioBecHBIE Ipollecchl. Temnora u padoTa

KaKk (QYHKIMH Ipomecca. BHYTpeHHSS SHeprit 11 OlTaNbIHMS KaK (QYHKIMH COCTOSHHUS
TepMOAMHAMHYECKOH cucteMbl. llepBbIlt 3akoil TCPMOAMHAMUKA M €r0 aHAIUTHYECCKHE
BeipaxeHus. OneHKa TeIoBBIX 3((EKTOB Ipil dHWIM3E JIMTEHHBIX W METAUTypPrHYECKHX

mpoueccoB. OOpaTtuMele U HeoOpaTUMBIE NPOHECCLL. AAJTUTHYECKHE BBIPKEHHUS U IIPEENbI
NPUMEHUMOCTH BTOPOTO 3aKOHA TEPMOJHMHAM!KIl. TepMmMoauHamMudeckas BEpPOATHOCTh H
sHTpomusA. OHeprus lenemronbna u sHeprus | n0Gca. YpaBHEHHE H30TEPMBI  PEaKIMH.
KoHcranTa paBHOBECHSI peaKIMK U CIOCOOBI ee pripakenisl. TpeTnit 3aKOH TEPMOTUHAMUKH B
dopmynupoBke IlnmaHka. OHTpomMs M TEIUIOCVKOCTL, BEIECTBA IIPU aOCONIOTHOM HyJie
TeMneparypsl. BerqucieHue aGCOMIOTHOTO 3HAUC st DIITPOMHAN [0 TEINIOEMKOCTSM BELIECTB W
TeII0TaM HX ()a30BHIX IPEBpaILCHHUI.

Tema Ne3. Xapaxtepuermueckue ¢ynwunn it ariddepeHnuanbHble COOTHOMIEHHS
TepMOAHHAMHUKH. BHyTpennss osHeprus. Ourariiipl.  CBoOomnas 5SHeprus  (M30XOpHO-
M30TEPMHYECKUH  MOTEHIWaTI) M. cBoOoAHAs  OHTadbMus  (M300apHO-H30TEPMUYECKHUit
moTeHnuan).  XuMuueckud  moreHmuain.  Cvikwint  Macese-Ilmanka.  Tepmuueckue

K03hdunueHTs U cBa3b Mexay HEMH. Cooruouciiitss Maxepemia. YacTHBIE HpOU3BOHEIE
TEPMOJIMHAMHYECKHUX ITOTEHITHAIOB. 3aBUCUMOCTI: 113000pHOH U U30XOPHOH TEMJIOEMKOCTEH OT

obbemMa ® JgaBieHus. CBa3p  Mexay w300upiioil M H30XOPHOW  TEIUIOEMKOCTSMH.
JuddepennuanbHoe ypaBHEHRE H303HTPOILL. Ypanieinie Jamnaca.
Tema Ned. Tepmoaunamuueckoe papuonec:e. (OCHOBHBIE IOHATHS W ONpPEICICHUS.

JluHamMu4ecKoe pPaBHOBECHE CHCTEMBI. YpaBHC! (¢ COCTOSHHS ¥ CBOJHOE ypaBHEHHE IBYX
3aKOHOB TEPMOAVHAMUKHU JJIsI MHOTOKOMIOHEHT LY w1icTeM. OO1Ine yClIoBUs paBHOBecHs (a3
B TepMOAMHAMHUYECKHUX cCHCTeMax. PaBHOBecue B I'0MOTEHHBIX U T'€TEpOTCHHBIX CHCTEMaX.
dazoBEie Tepexo/Ipl IEPBOro U BToporo poja. ¥ parrene Kianeiipona-Knaysnyca.

Tema NeS. Kunernka xumu4ecknx peaxunii. Ci'opoCTh TOMOTEHHONH XHMHYECKOH peakIuu.

3aBHCHMOCTb CKOPOCTH PEaKIMH OT KOHLCHT % 11'1l peareHToB. JlMHaMH4YecKas mpupoia
XUMHYECKOTO paBHOBeCHs. [IOpsSaoK M MoneKy:iitoctl, peakiuuu. V3MeHeHne KOHIEHTpaluu
pearupyriomMx BEIIECTB CO BpeMeHeM juil . .KIWMHd  pasHOro IHopsaka. Ilepmon
HOJNynpeBpaieHnsa. MeTOABI OHpEeAeNICHHs 110ps/ it XUMHUYECKOM peaknud. 3aBHCHMOCTD
CKOPOCTH PEaKIM| OT TeMIIepaTyphl. Teopus awriyiii:x coyaapenuii. DHepris akTHBAUMHA U ee
onpenenenue. ['omorenHsIit xaranus. CKOpoCTi ¢ "OrCHHOM XMMHYECKO#M peakuuu. JTamsl U
pexuM npouecca. JJuddy3us B TBEpABIX, KHIKIX I “130BBIX cperax. MeXaHu3M MOJIEKYJISpHOi

b dy3un B KOHICHCUPOBAHHBIX (azax. Popiiant, 10- K IHETHIECKOE YpaBHEHHE TeTEPOreHHON




peakimd ¥ ero aHamms. OcoOeHHoOcTH peakiy't. uxymed B Au(GQY3HMOHHOM peEXHME.
AICOpOUHOHHO-XUMUYECKHH aKT. BumsiHue «jico} 'iM HA KUHETHYECKHE XapaKTEPHUCTHUKU
TeTePOreHHON peaklMy: OPSIOK ¥ 3HEPTHUIO atriBa ' 1i1. 'eTeporeHHBIN KaTajlu3.

Tema Ne6. TepmommHamuuyeckass Teopist pacTBepus. [lapruanpHele MONBHBIE BETUMYHHEL
PactBopsr: obmue ceenenust. Kimaccuduxarust pacte: ;0. CiocoOs! BeIpakeHHUs KOHIEHTPAUA

pactBopa. @yHKIHMH cMemeHus. BHyTpeHHsit 3nop: i, SHTaIbNHSA, SHTPONHSA CMEHICHHS.
Wneansubie pacTBOphl. beckoHeyHo pasbasiicHH' :: pacTBOpel. CoBEpIIEHHBIE PpAaCTBOPHL
Perynspusie pacTBopbl. CyOperyispHbIe U KBUSHPC  IdpHBIE pacTBOPHL. PeallbHBIE pacTBOPBL
TepMmoauHamMuueckrne (YHKIIHH KOMIIOHCLII)B i pacTBopax. I3ObITOYHBIE BEJIMYHMHBL
TepMmonuHamuika Ha30BBIX PaBHOBECHH B pacThopaX. . paBHeHHe I'm66ca-JlroreMa. AKTHBHOCTB
KOMITOHEHTOB METAJNIMYECKOI0 paciuiaBa. Kou ' un: i akTHBHOCTH.

Pazgen Ne2. ®u3uKo-XMMHYECKHE OCHOBLI Cl:¢Te)' * '1POLECCOB TEXHOJOTMH MATEpHAIOB

Tema Ne7. ®DHUIHKO-XHMHYECKHE CBOlictza v :¢CTB. TepMOOUHAMHUYECKHE CBOMCTBa

HEOpraHWYECKMX COCAWHEHMI: OHTalbllisi M ITPOIMS  o0pa3soBaHMs, CTaHIAapTHas
TEIUIOEMKOCTD, CTapaapTHas sHeprust 'uGGea odparor HUS COEIMHEHUS M3 NPOCTHIX BEILECTB.
ITnoTHOCTs BemecTBa. lloBepxHOCTHOE liti: ' lUUC |! BA3KOCTH BELIECTBA B PacIlIaBICHHOM
cocrosaun. [IpUONMIOKEHHBIM pacdeT U TIPOTHO3:'0BaHUE (PU3UKO-XHUMUYECKHX CBOMCTB
HeOpraHH4ecKuX coeauHeHud. Kunernueckiie cpol™ t1a METAUIMYECKMX H HEMETAJUIM4ECKUX
BEIIECTB: TEIUIOMPOBOJAHOCTh, TEMIIEPATYPOIIPOBC 1il0CTh, 3JIEKTPOIIPOBOAHOCTD, YACIBHOE

BIIEKTPHYECKOE COTPOTUBNIEHUE, Ko3bduriici Xom .

Tema Ne8. Tepmoaunammka ¢azoBpix puriopeci.i. IlpaBuno ¢as I'm66ca. Jluarpammer
cocroguusa. OH3MKO-XUMHAYECKHH aHanis. Da3cro. paBHOBecHE B OJHOKOMIIOHEHTHOM
reteporeHHoit cumcreme. Pacuer M moctpo.ume pusoBbIX auwarpamMm. CALPHAD-meton.

['eoMeTpudeckass TepMoAUHAMUKA. Jlnarpir'albl ~OUTOAHMA [BYXKOMIIOHEHTHBIX CHCTEM.
JluarpaMMbl  COCTOSIHHSL ~ TPEXKOMIIOMC!!'i.1X  cHvTeM. ['padudeckoe  IpeAcTaBlIeHHE
MHOTOKOMITIOHEHTHBIX  (a30BBIX  Jilui 'M. | CpMOAMHAMHUYECKHE  3aKOHOMEPHOCTH

CIJIaB0OOPAa30BaHUs B IBOMHBIX U TPOMHEIX CHCTEMAN.

Tema Ne9. OcHoBbl (PUHKO-XHMHU i~ CPXI'¢. HbIX SIBJCHHH B MeETALIYPrMd o
MaTepHaJoBedeHNH. [[OBEpXHOCTHOE HaT:d I IME "KM/KUX MeTasgoB. CMadyuBaHHE TBEpIBIX
TEN KUAKOCTAMH. ITOBEpXHOCTHO-aKTHBilL:w “CHICBL. AJcopOinoHHOE ypaBHeHHe ['nbOOca.
IToBepXHOCTHEIE SBJICHHSI B MpPOIECCAN :7ccCOB: 'ill.l K clekaHdhsd. Poib HOBEpXHOCTHBIX
SBJIEHUM IPU CIIEKAHHWH B IPUCYTCTBHU ii' 1 il (ha il [JoBepXHOCTHBIE ABIEHHI H NPOYHOCTH
aJre3MOHHON CBSA3H B KOMITO3UIIMOHIIL!L 1aTeptaiaX. TepMoJAMHAMHKA JAUCHECPCHBIX M
HaHOAUCIIEPCHBIX CUCTEM. Y CTOMUHBOCTB /111 1ICPCHI {X CUCTEM.

Tema Nel(. Teoperuueckue OCHOBBI 1. 'ieccc:i :LIaBJeHHMst. Ponb M MecTo ¢u3uKo-
XMMHYECKUX MPOIECCOB MPH IUIABKE CILIaLy. larp i3 1t pacliiaBieHUe IIUXTOBBIX MaTepHANIOB.
CTpyKTypHbBIE aCIeKThl M TEOpHH Iuapici: . Tep 'n;i1HAMHYECKHE OCHOBBI B3aUMOJEHCTBUS
CIIABOB ¢ aTrMocdepoil meud u ¢yTepo: 1 IV IbHBIX arperaroB. OOLI@e CBeIeHUS O
CTPOEHHHM METAIUIHYECKAX pacIiaBoB. (. NUMCHI!IC TEOPHH JKUAKOIO COCTOSHHA. Monenu
MHKPOHEOHOPOJHOTO CTpoeHMs. M3menc ¢ cTpy i1vpBl KUAKMX METAUIOB IIPU HarpeBe M
OXJIQKICHUH.

Tema Nell., Kpucramam3ammsi MerantveckI'X pacijiaBos. DBiHsfHUEe U TOBegeHHE
HEpPAaCTBOPHMBIX mpuMeceid. PaBHOBeCH:: +pUCT '1113allUs  CILJIABOB TBEPABIX PacTBOPOB.
HepaBnoBecnas kpuctammmzanusa. Jud - HHuHO- repeoxiakieHue. BIHMsSHHE IponeccoB
HEPaBHOBECHOM KpUCTAJUIM3AIMK HAa Ov, '3aili" MIKPO- M MaKpOJIHUKBAIMH, YCaZOYHBIX

nedekTos.

i S




Tema Nel2. B3aumocBsi3b NPOLECCOB KPHCT:'IIBANHH MW YCJIOBUH 3aTBepAeBaHUS.
XapakTepHbple OCOOEHHOCTH IIpoLlecca 30" cpAel HHUsl, BEIHMYMHA M CTPOCHHE TEpeXOmHOH
JByXx(a3zHoi 001acTH B JIUTOH 3aroToBKe 11 00pa3zonaHie Pa3IUYHbLIX Ne(EeKTOB B 3aBHCHMOCTH
OT peanu3amui (QU3UKO-XMMUYECKUX 1! ‘1:1eCCOn. 3aTBepAeBaHHEe CTEKON M IOJHMEPOB.
YnopasneHne (GU3MKO-XUMHYECKUMHM Dpu. ‘cCaMi TIpA IUIaBKe, JIHThE, KPUCTALIH3AINH,
3aTBEPIECBAHUY.

Paszgea Ne3. IIpumenenue GU3MKO-XHMI e KHX METO/10B HCCJIC/I0BAHAA B METALJIYPIMU U
MATEpPHATOBEIEHHH.

Tema Nel3. CrexnomeTpuueckue pacuc 8 MCTAJIyPriH B MaTepHAJoBeleHUH. 3aKOHBI

(I)I/I3I/I‘IGCKOI7I XAMHH, JICKalnMe B OCHc ° CICXHOMETPHYCCKUX PACYCTOB. Pacuetsl 1o
YPaBHCHUAM XHUMHUYCCKHX peaKum}’I: PCaKIuu 0e3 uW3MEHEHMsI CTeIeHH OKHCJICHHM A,
OKHCIHUTCIBHO-BOCCTAHOBUTCI/IBHEBIC PCOKIAN. Tounocts BBIUUCIICHUH. Posb

CTCXHOMCTPHICCKUX PACUCTOB.

Tema Nel4. TepMmoxuMuUyeckHe pacyers!. ’acueT TEINTOBBIX 3(P(PEeKTOB XUMHUYECKHUX peaKIIyii
C HCIOJB30BAaHMEM CTAaHAAPTHBIX JHTAN:. i 00)Pa30BALMS COCAMHEHHWI. YUeT (QU3MUYECKHX
IpEeBpaIlCHUH YYaCTHUKOB PEaKIUM IPH .  MOXIIMHYECKUX pacueTax. PelieHue MpHKIAIHBIX
33J]a4: COCTAaBJCHHUE TEIUIOBBIX Oanman ' °B  TEXHOJOTMYECKMX MPOIECCOB, BBIYHUCIICHHE
TEIVIOTBOPHOH  CIOCOOHOCTH  TOIJIMRBA, OlEHKA 3(()EKTHBHOCTA  aIOMHHOTEPMHUYECKHX
IIPOIIECCOB BOCCTAHOBIEHUS METAIOB M3 D)1, all I3 11POLECCOB CaMOPACIIPOCTPAHSIOIIETOCS
BBICOKOTEMIIEPATYPHOIO CHHTE3A.

Tema NelS. Tepmoammammueckmii  ranns.  BolunclieHde  KOHCTAaHT — PaBHOBECHS
METAUTYPrUYECKUX PEAKIMH C HCHONB30L  JCM ¢ TAUJAPTHBIX TePMOJUHAMUYCCKHAX BEJTMYHH.
Meton  Temxkuna-llIBapumana.  Tepy: iHamiika — mMexdasHbIX — B3aUMOACHCTBHH B
MHOTOKOMITOHEHTHBIX ~ HEOPraHWYecK!INX  cicrenax.  [piMepbl  pelneHHus  NPHKIaTHBIX
TEPMOJMHAMIYECKUAX 3a7ad B MeETaLiypl it U rarepiatoBefedud. OneHKa OHIMOOK IpH
pacyerax KOHCTaHTEI paBHOBECHS M 30011 H)-H30TCPMHUUCCKOrO ITOTEHIHANA.

Tema Nel6. Pacuerbl TepmomguHamirtes~nx ¢vikuitii pacrzopon. TemIoTsl cMelieHHUS.
Pacuer wWHTerpanbHBIX TEIUIOT pactt.  isl U CIOXKHLIX Te€TEPOT€HHBIX CHCTEM.
Koaddunumentsr  B3aumopeHcTBUS 1 pazOaBnennrix  pactBopoB.  Ompexesnenue
TEPMOJAMHAMUYECKON aKTUBHOCTH KOMIICHCIITOR METAULIHUECKUX PaciiaBoB. AKTHBHOCTH
KOMIIOHEHTOB OKCHIHBIX CUCTEM M META !VPLUUCCKIX [111aKOB. |'epMOJMHAMUYECKUA aHaIu3
MPOLECCOB OKHUCJIUTENBHOr0 paduHUpes: s NPl Bhigyapke cTand. OneHka H3MEHEHHS

H300apHO-U30TEPMUIECKOTO TIOTEHIMAN 1”11 PACTROPEN! ] JIEMEHTOB B XHIIKOM XXelie3e.

Tema Nel7. PacueTbl KHHETHMYECKIX 1 »MCTI0BR XHUMIUCCKHX peakumii. CB3b Mexay
KHHETHYECKHUMH W TEPMOXUMHYECKHMIL 11: - aerpa, TeopeTHyeckas ONeHKAa KHHETHYECKHX
[apaMeTpoB METALTYPrUueckux peaxiusi.  IKiicrnueckiie  3aKOHOMEPHOCTH — OKHCIIEHHS
MetalutoB. Pacder OCHOBHBIX mapanict o s AnG(y3uoitinX  HPOIECCOB MPH  MONyYSHHH
MarepuasoB TBepJodasHBIMH M JKHUAKO(: - pMIt MeTonani. Olipenenenne KodbduiuenTa
maddy3un u mEpuHbl AUGQY3HOHIION LT Juls 31aHNBIX  ycloBHE. Metoxsl pacuera
CKOPOCTH XHMHYeCKHX peakiuid. Cxopeorn pohnimpoBalius METAUIHYSCKHX PaciliaBoB.
KuneTrka KpHCTaIIU3AI[MH METAJUIOB 11 Clilti11i0B.

Tema Nel8. KowmbrorepHble Merer: 1 GImuro-yiivug  MmarepuanoB. [Ipumenenune
anmekTpoHHBIX Tabmu MS Excel. Tepaoimaniiieckue pacuerbl B MaTeMaTHYeCKOM ITaKeTe
MathCAD. Croennanu3upoBaHHBIE 11DOr;INMMILIS  KOMITCKCEL I TePMOJHHAMHYECKOTO

anammsa (HSC Chemistry, ThermoCaic, MBTAHMTEP::0). OpurusanbHble IIpOrpaMMHEIE

’gz




pa3paboTkn, BBIIONHEHHBlE Ha Kad-e TOnKM Bal'V, m #ux mnpuMmeHeHwe mpH
TEPMOAMHAMUYECKOM  MOJENHPOBAHI!  CU'CTCM M IPOIECCOB B METAUIYPrHH M
MaTepHANTOBEACHUH METAUTMIECKHX U 110"+ "t UIIUCCKIIX MaTepHaoB.

Temr'  Hawrnueckny pador

HanmeHnoBanue pasnena arenopae Tpynoemxocts
JUCIUIIIAHE P T ee N padoT (3.e./ gackr)
1. Onpeneu ettt O((PEKTOB 0.11/4
JUTEHHO-N HUC KX ITPOILCCCOB ’
1. TeopeTnueckue 2.Pacuer ko 1 uniovecid 0.11/4
OCHOBBI (DM3HKO-XMMHH | METALIYPTH' -~ 1 peukiyiii ’
MaTepUaIoB 3. Tepmonu- oo hanrpnx
B3aMMOJIEIC: 1 11 MOl Ly PrIYecKuX 0,11/4
crcTeMax
4. Pacuer (|1 ockuX enoficrs MeTANNI0B U
0,11/4
CILIABOB
5. Onpenesi. CIRLOBCCHDIN
2. DU3UKO-XUMHUIECCKHUE pell P )
ko3 durmc: PACTIPC/IC ¢ TS 0,11/4
OCHOBEI IIPOIIECCOB
KOMIIOHEHT" RRNE
TEXHOJIOTHH =
. o ‘ C e LAY SR
6. Ompenesi. ittt COCTABL I M{CCHI
MaTepHaIOB .
PaBHOBECIITIX (.13 [IPH PA3IHUHBIX 0.11/4
TEMIIepAT) " X 1 3ABIICHAOCTH OT JICNOHOTO ’
COCTaBa CI:."uBa ]
7.0mpenes; i TCOMO RN IHECKO T
AKTHBHOCT!' =02 TIOHEHTOB MCTATINICCKIX 0,11/4
3. IlpumMenenne pacmnaBor
¢bm3uko-xumudeckux | 8. TepMoji: 1t 1eckni’ Qi3 poLeccos
METOJIOB UCCNEIOBAHUS | OKUCIIHUTE! ! 101 ; DAPUIIPOBIHIIS TIPU 0,11/4
B METAIITypPTruu H BBIIJIABKE * 0.1
MaTepHaoBEACHUN 9. Pacuet 1oy nixX napanMerpoB
JUBOY3HO: T IPOUCECOR P METaIl IIECKUX 0,11/4
pacmiaBay

5. OBPA DL TrALHLIE TEXIIOJIOAA

bonee 20% BpemeHm ayam:r oL 3ousTuil OrBe/icHO A WHTEPAKTHBHBIE (POPMBI
00y4eHHs, IPeAyCMaTPUBAIOIIUE MIPC *  "1€H!IC 3all T 13 JHATIOrOBOM PEXKHME ¢ TIPAMEHEHHEM
CIELMATH3UPOBAHHBIX TEXHOMOIHH OUN UL s, UTO CIIUCCOCTRY T PAa3BUTHIO OOLIEKYIbTYPHOTO
YPOBHS ¥ MHTEIUIEKTYAIBHOH HMIM:pio 1BLT  CrY/iCITOB. B YCIOBHSIX HMHTEPaKTHBHOIO
B3aUMOJCHCTBUSA MpPEIOJABaTeNsd 1! C1)M(CITOB  IIPSIYCMOTPEHBI JHCKyCCHH, pa3bop u
00CyXJIeHMe KOHKDPETHBIX MPAaKTI!N0-0r (CHTHPORANNILIN  CHTyalluld, HamnpaBJieHHbIE Ha
(OpPMHUpPOBAHHE OCHOBHBIX IPOQC "HOLWILILIN - KOMICTCHLUHE  IIOCPEICTBOM  pelIeHHs
NPaKTHYECKUX HPOOJIEM Ha OCHOBE O1: O Hotiell 1CopetKO-u M THYSCKOM paboThL.

Crenmduka cogeTanus METO ) 11 (10PM OpIalH3aIH 0GyUCHHS ITI0OKa3aHa B MaTpHIE:

$OG | Npakruyeckne
MeTtoanl Tee—— padoThl CpC
IT-meronp! 7 + +
Komangnas pabora + -
Onepexaromas CaMOCTOSTENbHAS PavOT L : - +
WunusuayansHoe o0ydeHue + +
IIpoeKTHBIA MeTON _; j + +
ITouckoBslit METOJ - i + +

e




6. OHEHOYHBIE CPEI[CTI’ O TTTERYTTETO KOHTPOJISL YCIIEBAEMOCTMH,
IIPOMEXYTOUI! rnCto o UTO'AM OCBOEHUSA
JAUCHHUIIJIMHBI 1: 0. ~'.' -, +4ECKOE OBECIIEYEHUE

CAMOCT ' = 'BHO!I PAL2TLI CTYJAEHTOB

BONIPOCHI I TEK:Y "' ) UCIITPOJSI YCIIEBAEMOCTH

Texkymuif KOnTpolb ycmeBaeMOc ™ . (HCHIIINIC TIPOBOAUTCA B GOPME BBIUIOJHEHHS
IMUCBMEHHBIX KOHTPOJIBHBIX pabOT Me e L »KEHIIBIM 1IPETO 1 BaTe]IeM BapUaHTaM.

1.
2.
3.

Peitrasr-rourponn Nel

dusnueckas XUMHUS KaK Gy 1 MeHTUIBIAs OCIIOBd m'rmmyprym U MaTepHaliOBeICHUS.
TepMoarHAMUYECKAS CUCTEMA 1T G} VI/KAIOLLUs CPC/i
IlepBrrit 32K0H TepMOIIHHaA'Y“»CII_ CTOAHANITINECKNC BLIDAYKEHUS. W TIPUMEHEHHE MPH

aHaIU3E JUTCHHLIN U MCTAJLTYPIrAHCy 1IN o eCConB.

4. AHanuTHYeCKHE  BBIpaXKeni:{ 1i  IPEACHll  NPUNMEHHMOCTH  BTOPOrO  3aKOHa
TEPMOAUHAMHKHY.

5. TepmoauHaMu4eckas BEpOATHOCTH 1t SHTPO!IHS.

6. Oueprus | enbpMronbna u sHc) e FieH0ca.

7. KoHCTaHTQ paBHOBECHS peak: i 11 «:10Co0n CC BLIPIKEHNIS,

8. Amnammz 1cpMommHaMmueckoro  puniopecus 1o verogy M. Temxmna u JLA.
[IIBaprMaHa.

9. Tperuit 3akoH TEpMOAMHAMU K ¢ 1 (honMyTHposke I Liawka.

10. OOmme ycioBHS paBHOBECHS (.03 B | CPMOJUHHAMITCC KX CHCTEMAaX.

11. Beruucienie abGCOMIOTHOTO 31w (s ODITPOIIIL 110 TEIIOEMKOCTIM BEIECTB U

TEIJIOTaM MX (ha30BBIX MPEBPAIICH]! i

12. YacTHBIE 1:POU3BOJHBIEC TEPA'C 1T HTUCCKIN TIOTEIIIAIOB

13. ®a30BbIe 1:epeXOBI IIEPBOTC 11 1TO[ 10 PO

14. CkopocTh FOMOT€HHEIX U T€TC (ICH:iLIX pear il

15. TepmomumnaMugeckue QYHKLI ' KOMITOHEHTOR B DACTROPAX.,

Petirar r-RoHTpOAL N2

1. TepmomuiiaMU9ecKHe CBOICTRA 110 TAHHUCC KX COSUTHEI T, »

2. Pacyer 1 MPOTHO3ZHMPOB::He  HBHKO-XHMUUECKHX  CBOMCTB  HEOPraHHMYECKHX
COCIMHEHUH.

3. TloBepXHOCTHOE HaTSHKEHHE I! B3 tKCUTh BEUICCTRA & DACITIABICHHOM COCTOSHUH.

4. Pacder u nocTpoeHuE (Ha30BHIX 11127 NAMM.

5. Teomerprueckas TEPMOJUII\ KL F I ATPAMIMTL COCTOS UL IBYXKOMIIOHEHTHBIX CHCTEM.

6. T'eomerprideckas TEPMOIUMUAN UL f {ATPAMMBI COCTOSIHUSI TPEXKOMIIOHEHTHBIX CHCTEM.

7. Tepmomu:aMuKa TUCIEPCHBIN 1f 11 OECTENCIHLIX CHCTEM.

8. CmaumBanue TBEPABIX TEJ JKif1K:CT ML,

9. CTIpyKTypHBIE aCIEKTBI U TCO| @i Iy BIICHH .

10. CoBpeMenHbIe TEOPHUH KUKV "0 COC OSHUS NMETAIOR 11 CIIABOB.

11. PaprOBectiass KpHCTATU3AL 3 €118 0B TRCD/IBIX PRCTBOPOB.

12. HepaBHORECHAS KPUCTATUIM 3! .

13. Judodysuonnoe nepeoxnan\ HCHI,

14. B3aumMocCBI3b MPOIECCOB K' ™' it 11 ATIHH 1 VCIOBHT 20 TBCp/(CBAHHMS.

15. VmpaBnenue QH3MKO-XHML' . <f Lo HPOICCCAMM TIPI [TTIABKE, JIUTHE, KPHCTAIUTH3AUH,

3aTBEPACBAHUN.




SRONTRA, 3

1. CrexmoMEeTpHYECKHE pacuers! 3 MeTUIIYPIH It M rCDHANOBEICHHH.

2. TepMOXHUMHUYECKHE PACUETE! B 1A 1YPTHIT I MAT 1 AJIOBEIEHUH.

3. BrluncieHHe KOHCTAHT par ' RBecH : METallyPIrii1eCKMX PeakiMifi ¢ HMCIO0JIb30BaHHEM
CTaHIAPTHBIX TEPMOJUHAMHUYECKHX & 111, ’

4. Ouenka ommOOK NpH pacu:* '« TaHTLl PABHOBECHS B N300apHO-H30TEPMUYECKOTO
[OTeHIHANIA.

5. Pacuer mHTErpanbHBIX TEILJI* I DaCTIOPEHHs /U131 CHOKIILIX TeTEPOTeHHBIX CHCTEM.

6. OmpenmeneHue TEPMOAMH: " dccr il AKTHRIOC. 11 KOMIIOHEHTOB  METAUIMYECKHX
pacIuiaBos.

7. Teopernyeckas OLEHKA KUl qeCt X IAPaMeTHOR NCTAIUTY prUIECKAX PEAKIHA.

8. Pacuer ocHOBHBIX mapamer; i y3HOLEIX [1POT(ECCOB IIPU MOMYYEHUH MaTepHaIoB
TBEPAOGhA3HEIMU H XKUAKOPAZHBIMII \: 2T0, i1 H. :

9. Omnpenenenne xodddurme: v jieHdy3mt 1 numnasl  audQy3NOHHOK 30HBI IS
3aJIaHHBIX YCIOBHIA.

10. Tepmoamramudeckne pacuc ' » maromMarnycckom rakere MathCAD.

11. Kunermdeckue pacuerel BN .CAlL.

12. OcnoBHBIE MOAYIH mporpar i1t ThemoCalce.

13. Tloctpoerue puarpamm coc st orporpaxiste ThermoCale.

14. TIporpamMMHOe oOecmeuen: T4 1POBEACIIId TePMOAMHaMUYecKuXx pacyetoB HSC
Chemistry.

15. Kommeke mporpaMm u 6aza yoanery UBTATTEPT 1O,

IEPEYEHE BOIIPOCC £ /{Ji£ MIPOMEKY S OUHON ATTECTALIMA
IIO UTOI' Avi CCHOEHMST Wi OJIMHBI

ITpoMexxyTouHast aTTECTALUSA I'» HTOIAL OCBOCHIL ICTUILIIMILI TPOBOTUTCS B (opMe
9K3aMeHa B BHJIE MUCBMEHHOM pabc ' ¢ /i efiirn o0 ce/l0BaHHeM ¢ TIPEHO/IaBaTENIEM.

1.  ®usmpueckas XUMHUS Kak Qy! e LHAS OCHORIL MU TAILY LMY M MATEPHATIOBEACHHS.

2. TepMomuHaMu4ecKas CUCT "1 C ~  KalOl'uis CPEL.

3. [IlepBslil 3aKOH TEPMOMUE: <M. € » QIANTHNCCHHC BLIPAKEHHS M NPUMEHEHHE TPH
aHaTM3€ JTUTCHHBIX U METAJLUTYPIHY . HX L] i(CCCOB.

4. AHamMTHYECKHE  BBIPAXKE!! (% 11 IIPCASILI  NNHNCHMMOCTH — BTOPOrO  3aKOHA
TEPMOAVHAMUKH.

5. TepmonuHamudecKas BEPOS I 11OCTS 11 DHTPOTIIS,

6. Oueprus ['enpMrompua u 31t s | 00ca.

7. KoHcraHTa paBHOBECHS pe’ M1 + iNCOOLL CC RELDIKCHMSL

8. AmHaim3 TepMomMHAMHUYeC: 0 fopecra o erony M. Temkmuna uo JLA.
[IBapumana.

9. Tpernit 3akoH TepMOAMHAN 1K1t B (e arynuponrke [Hranka,

10. OO61mrme ycnoBus paBHOBECH! ! (ha3 B & :PMOAMHAMITY CKi X CHCTEMAX.

11. Beruucienme aGCOMIOTHOIC AU BUTPOIAY 110 TCIIOEMKOCTSIM BELIECTB H
TEIJIOTaM UX ()a30BBIX IpEeBpaIerin i,

12. YacTHpBIE MPOU3BOTHBIE TE) ;0 THI AN HISCKIN TTOTEIIIATIOR

13. ®a30Bble EPEXOIBl MEPBO: " it BT 'O POJIKL

14. CxopoCTh TOMOTE€HHBIX M T'C 30Tl HiX Peakiimil, '

15. TepmomuHaMu4ecKhe QYHI U111 KOMIOHCTITOR 1 DACTBONAX.

16. TepmomuHaMUUYeCKUE CBOIl- 1L Heo: SAHIYECKNX €O/ i ICHUT.

17. Pacuer © OPOTHO3UPOLALIE  (HIBHKO-XIMHY_CHX  CBOMCTB — HEOPraHMYECKHX
COCIMHEHUM.

18. TIoBepXHOCTHOE HATSHKEHI!C 1T BAZK ST BCIICCTRA 1 PACTUIABIICHHOM COCTOSHHH.




19. Pacuer u noctpoenue dazo
20. Teomerpuyeckas TepMOIH!
21. T'eomerpudeckas TEpMOIHI
22. TepmoauHaMuKa JucHepcl:
23. CmauuBaHHE TBEPABIX TEI °
24. CTpyKTypHBIC aCIIEKTBI U T
25. CoBpeMeHHBIE TEOPUH KH/!
26. PaBHOBecHast KPUCTALIH3:"
27. HepaBHOBECHas KpUCTAIIl:
28. uddys3morHOE NIEpeoxIIa:
29. B3auMOCBS3b NPOIECCOB K.
30. VYmparienue GUNKO-XUM!
3aTBEpACBAHUY.

31. CrexuomeTpHUYeCKHE pacuc:

32. TepMmoxuMH4YECKHE pacye!
33. BpruucieHHe KOHCTAHT p:
CTaH/IAPTHHIX TEPMOJXUHAMUYECK!!
34. Onenka omuboK npu pac
IOTEeHIHANIA.
35. PacueT MHTErpaIbHBIX TEN!
36. OmpepeneHue TEPMOIU!!
pacIIaBoB.
37. Teopernuyeckas OLIEHKA KI!'
38. Pacuer OCHOBHEBIX Iapamc’
TBEpAOGhA3HBIMU 1 KUAKODAZHEIN:
39. Ompenenenue ko3¢ dunn
3aJaHHBIX YCIIOBUU.
40. TepmomuHaMuYeCKue pacy
41. Kunermdeckue pacdersl B I
42. OcHOBHBIE MOAYJIH IIPOTp::
43. TlocTpoeHue guarpaMm co:
44. IIporpamMHoe ofecneuyel:
Chemistry.

45. Kowmmuiekc nporpaMm u 6az:

COCTAB U C
Ne Coaepxanue camMoCTu
n/n padoThI cTyen’

1 | CocraBnenue pedeparust
KOHCIIEKTa M PeIIeHIe KOM
pacyeTHBIX 33ad 10 paz/ic.
«TeopeTrueckne OCHOBEI (.
XHMUH MaTepuanony. Peas
CTPYKTYpa METAJIOB: IIPH
aTOMBI, BAKAHCHH, TACIIOK !
TPaHUIIB 3ePEH U MOJIUTO!!
[IpomexyTounsie (asbl B ¢
(91eKTpOHHBIE COEAUHEH 5!
Posepu, daswi Jlareca, azi
BHeJpeHus). 30851 bpumnic

MM
ITPANMBL COCT D1 S ABYXKOMIIOHCHTHBIX CHCTEM.

oL CICPUNNILL COCT ST TPEXKOMIIOHEHTHBIX CHCTEM.
XM 00 VHCTICPCHLIX CHETEM, '

O 21 4L

ST BIETHST

NCTOSHIIST NMCTAIIICS 1 CTITIaBOB.

3 TBEPJLIN PO TROPOB.

Ve

CT¢ "1I!:0TUIM 1T YCI0BIH ] 30TBEp/IEBaHuUs.

2CK LU IDONMECCAMI Nt [UTaBKe, JINThE, KPUCTALIH3AIHH,
STR NMETTUUTYOTUI T MATe PIUIOBE,ICHUH.

8 MCTA T UNTHIT 1 MATEe DA OBEICHUH.

HORCSH T METQNIYPLHYCCKEX peakUuid ¢ HCIIOJNIb30BaHHEM
(I I

rax OrCTAHTBI PABHOBECHSI U 113002pHO-H30TEPMUYECKOTO

YL PUSTT OEHHS JYI CIIC KHBIX TeTEPOTEHHBIX CHCTEM.
MeCEs T arTIRIOCT ! KOMIIOHEHTOB  METAUIHYECKUX
FIUICCE X TTAPAMCTPOR V2 TIUILY PLUYCCKEX PeaKIHid.
"B i 2 3TONINIX UPCICCCOB TIPU OJTYYEHHH MaTEepHaIoB
JCTC T : Co
oy o unownel qudQy3HOHHOM  30HBI  UIA
"BI 1 et oMarngeckoM nakere MathCAD.
athZALL
et TheoCale.
it aporpanvise ThermoeCale.
JUl noBenene TeMoIMHaMAueckux  pacyetoB HSC
cmar o BTAIVEPMN ).
TEP. K HHUE CAMO U TCSITEJLHOU
AVOT  CTYREHRTOH
RERES Lpyito- | d-opmipyembre ®opma
3 CMIIOCTL - R OMITCTCIILMHK OTYETHOCTH
L (e CTYeHTA
) a4y OIlK-3 Ortyer 0
CKC K4 BBINTOJTHEHUH
No T1K-7 WHIHABH-
BTN JyalbHOTO
3aJaHu 110
Sl ) paszeny Nel B
. COOTBETCTBHH
A cI'OCT 7.32-
aBey 2003
Y




dazoBbIc MEPEX0Ibl B TBEP/IOM TEIIE.
CHOuHOJATHLHBIA U DBTEKTOUIHBIN
pacraa. MeractaOuiibHble (asbl

2 | Coctapirenue pedepaTUBHOTO 48 OIIK-3 Otuer o
KOHCIICKTa 1 PEIIeHUE KOMITIEKCa I1IK-4 BBITTIOTHEHHH
pacyeTHBIX 3a/1a4 Mo pazgeiy Ne2 ITK-7 HHJTUBU-
«DUBNKO-XUMHUUECKHIE OCHOBBI JIyaTBHOTO
NPOIIECCOB TEXHOJIOTHY MATEPHAIIOBY. ‘ 3aJIaHusl 10
TepMmorHaMuKa criIaBoB. I'Bepble - pazzeiry Ne2 B
PacTBOPHI U HHTEPMETAIIIIMYECKHE COOTBETCTBUHU
coenuHenus. [Ipunoxenus c'OCT 7.32-
KJIACCHYECKOH U CTATUCTUYECKOU : 2003

TEPMOAUHAMUKY K U3YUCHHUIO ABYX- H
TPEXKOMITOHEHTHBIX METAJUIMYECKUX
pactBopoB. TepMouHAMUYECKHN
METOJI pacdera JuarpamMM COCTOSHUS.
CBsI3b MEX/Ty TePMOJIUHAMUYECKAMUI
GYHKIHSAMH U THAIPaMMON COCTOSHMSL

3 | CocraBnenue peepaTUBHOTO 48 OIIK-3 Otyer o
KOHCIIEKTa U pellIeHre KOMILIEKCa [1K-4 BBIIIOJIHEHU T
pacueTHBIX 3a4ay 110 pasaery Ne3 [K-7 HHIABH-
«lTpuMeHeHnEe PUBNKO-XUMUUECKUX JyaJIbHOTO
METOJIOB MCCIIEIOBAHUS B METAILLY prUH 3aJjaHuUs 110
U MaTePUAIOBECHUNY. pazneny Ne3 B
KommnproTepHbie METO B COOTBETCTBUU
TEPMOJIMHAMUKHU B MaTEpUATOBEICHUN ‘ ¢ ['OCT 7.32-
U METAJULyprUHy. 2003

7. YYEBHO-METOJUYECKOE I THOPOPMAIMOHHOE OBECIIEYEHUE
AUCHUIIIMHBLI (MOJYJIS)

a) OCHOBHas Tumepamypa.

1. T'. I'orrmTails @U3MKO-XMMUYECKHE OCHOBHI MaTepuanioBedeHus / I'. T'ortmraiin. — M.:
BHHOM. JIaboparopus 3uanuii, 2014. — 401 c. —ISBN 978-5-9963-1327-3. (ObC IPRbooks).

2. OU3MKO-XUMHYECKHE OCHOBBI TEXHOJOTMYECKHX IIPOLIECCOB IPOM3BOACTBA M 00pabOTKH
KOHCTPYKIMOHHBIX Marepuaios: y4. moc. / P.I'. Tazernunos. — 2-¢ u3n., jom. u ucup. — M.: HUL]
NHOPA-M, 2014. — 400 c. — ISBN 978-5-16-008967-6. (3BC znanium.com).

3. Ocunner O.E. JlnarpaMmpl COCTOSHMS JBOHHBIX U TPOMHBIX crucTeM. Da3oBEE PaBHOBECHS B
crutaBax: ygeOHoe mocobue / Ocunnes O.E. — M.: Mammunocrpoenne, 2014, — 352 ¢. — 978-5-
94275-734-2. (OBC IPRbooks).

4. bubuxos E.JI. Ilpouecchl KpucTamm3auy U 3aTBepAeBaHus: yued. nmocobue / E.JI. bubukos,
AA. UneuH. — M. Ansda-M: HAL] MH®PA-M, 2013. — 352 c.: un. — ISBN 978-5-98281-341-1.
(BbC znanium.com).

6) OONOHUMENLHAS IUMEPAMYPA

1. Havama ¢usmaeckodl xumun: yueGuoe nocobue / HM. Baxun, B.H. Iapmon. — M.: HHI]
NHOPA-M, 2015. - 332 c. ~ ISBN 978-5-16-009055-9 (3BC znanium.com).

2. Cuporkut O.C. OcHOBBI coBpeMeHHOr0 Matepuanoseierus: yuebuuk / O.C.Cuporkun — M.:
HUIT MHOPA-M, 2015. - 364 c. — ISBN 978-5-16-009335-2. (OBC znanium.com).

3. @eporos AK. ®usnueckoe marepuanobeferue. Y. 2. MaszoBble NPeBPAICHHS B METAIAX H

ciutaBax : y4ed. mocodue. B 3 4. / AK. ®enoros. — Munck: Beim. mk., 2012. — 446 ¢. — ISBN 978-
985-06-2063-7. (9BC znanium.com).




4. TIpycos E.C. Meroauueckue yka3aHHUs K IPaKTHYECKHM paboTam 1o JucuuIiuinHe «Pusnueckas
XUMHS JHTERHBIX mporieccoBy (st 6axanaBpos) / E.C. IlpycoB. — Bnagumup: Bragumupckuit

roCyJIapCTBEHHBIH YHHBEpPCUTET UMEHH Auekcanipa I'puropeeBuuya m Huxomas I'puropnesnya
CroneroBeix (Bal'Y), 2012. — 50 c.

8) nepuoduueckue u30anus: HaydHble XypHaubl «llepcrekTHBHBIE MaTepuaib», «MeTaniby,
«DuU3MKa ¥ XUMHUS 00pabOTKH MaTepHATIOBY, «Y CIIEXH XUMUU».

2) uHmepHem-pecypcol:

1. www.de.vlsu.ru:81/umk : snextpoHHas HHPpopMaMOHHO-00pa3zoBaTebHas cpena Biul'Y Ha Oaze
cucTeMbl ypanieHus o0ydyenuem LMS Moodle.

2. http://www.thermophysics.ru : HalMOHAJIBHBIA KOMHTET IO TEIUIOQU3MYECKHM CBOMCTBAM
BemecTts PAH.

3. http://webbook.nist.gov : oHiaiiH-0a3a AaHHBIX O TEPMOAMHAMUYECKHX CBOWCTBAX BEIIECCTB
NIST Chemistry WebBook.

8. MATEPHAJILHO-TEXHUYECKOE OBECITEYEHUE
MACIUATIIMHEBI (MOTYJIST)

1. JlexmuoHHass  ayauTopus,  OOOpyHOBaHHas  MYJBTUMEIUHHBIM  TMPOCKIIMOHHBIM
000py1I0BaHUEM.

2. KoMIuIeKT 3JIEKTPOHHBIX ClIalA-IIPE3CHTALAMN.

3. MmmrocTpaTHBHBIM pa3aTOYHBI MaTepuall: AMarpaMMbl COCTOSIHHSI JBOMHBIX U TPOHHBIX
METAUIMYECKUX CHUCTEM.

Pabouast mporpaMma AMCLUIUIMHBI COCTaBJIeHA B COOTBETCTBUM C TPeOOBaHUAMH (eaepaybHOro
roCyJapCTBEHHOTO 00pa30oBaTENbHOrO CTaHJapTa BBHICHIEr0 OOpa3oBaHUS MO HANpPaBJICHHIO
noaroroBku 22.03.01 — MarepuanoBeieHre U TEXHOJIOTUH MaTepuaioB (YpoBeHb OakaiaBpuara),
yTBEP)KAECHHOro IpuKazoM MunucrepcTBa oOpazoBaHus U Hayku Poccuiickoit @enepanuu ot 12

Hos10pst 2015 r. Nel1331 (3aperucrpupoBan B MunucTepceTBe ocTunuu Poccuiickoit @enepariinu mojy
Ne40078 ot 14 nexabps 2015 r.).

Pabouyro nmporpaMmy cOCTaBHII: P

nouent kad. TOuKM G / E.C. Ilpycos

Penenzenr:

ri1. rexaosnor OO0 «KJIMO» E.B. Cepena
e

IIporpamMma paccMoTpeHa u of0o0peHa Ha 3aceqanuu Kapeapsl « TexHomeruu (yHKIHOHAIBHBIX |

KOHCTPYKIHOHHBIX MaT€PHAIOB)
I[IpoToxon No (é(,, or 77 77 25 Tona

3aBenyromuit kadeapoi

B.A. Keunn

£
PaGouas mporpamMma paccMOTpeHa M 0f00peHa Ha 3acelaHhM Y4eOHO-METOANYECKOH KOMHCCHH

Hanpasienus 22.03.01 «MaTepuaiioBeieHUe U TEXHOJIOTUH MaTepHaro

[TpoTokomn Ne  d ot /Z /2 20/5 rona

[Ipencenarens koMuccuu B.A. Keunn




JIUCT IEPEYTBEPKJIEHUSA
PABOYEM ITPOI'PAMMBI JUCHUIJIAHBI (MOYJIS)

PabGouas mporpamma oobpeHa Ha 2016 - 201 y4eOHBIH roj
[Iportokou 3aceqanus kadeapsl Ne A oT ;5/1 0%.J6 ropma
3apeyromuii kadeapoit e E) A K eyqu y

Paboyast mporpamMma o100peHa Ha

ITpoToxon 3acenanus kadenpst No

BALostesr

3aBepyromuit Kadeapoit

PaGoyas nmporpamma ono6peHa Ha 201§-2013 y4eOHBIH T )

[Tporokou 3acenanus kadeapsl Ne T or 310818 10 ‘
3aBenyromuii kadenpoit / o \ /3 7[) \ /< e4UH
Pabouyas nporpamma ogo6peHa Ha y4eOHBIN rof

[Tporoxon 3acenanus kadenps! Ne oT roga

3aBenyromuii kadenpoii

Pabouas mporpamma orobpeHa Ha y4eOHBIN TOf

[Tporokon 3acenanus kapeaps No oT roza

3aBenyromuii kadenpoit

Pabouas nporpamMmma ogo6peHa Ha yueOHBIH TO

[TpoTtokoin 3acenanus kadeaps No oT rojua

3aBenyromuit kadenpoit

Paboyas mporpamma ogobpeHa Ha y4eOHBIN TO]T

[Tpotoxon 3aceqanus kadenpsr Ne oT roga

3aBenyromuit kadenpoi




MunucrepcTBo o0pa3oBanus u Hayku Poceniickoii ®@enepanun
deepaibHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaATENbHOE YUPEKIECHHE
BBICIIIETO 00pa30BaHUs
«BraguMupcKHil rocyJapcTBEeHHBIN YHHBEPCHTET
uvenn Asekcanapa ['puropseBuya u Hukouas I'puropsesnya Cros1eToBbIX»
Bary)

WHCTHTYT MAIIHHOCTPOEHHS 1 aBTOMOOMIIBHOTO TPAHCIIOPTa
Kagenpa «TexHonornu QyHKIMOHATBHBIX U KOHCTPYKIIMOHHBIX MAaTEPHAJIOB)

AXTyalu3upoBaHHas

paboyast mporpaMma

paccMoTpeHa i o100peHa

Ha 3aceaHuu Kadeapsl

npotoxon Ne & or.2Z. 6 2016r.

/éaBeWﬁ kadenpoii
: /ﬁ B.A. Keunn

P 7

AxTyanu3anus padoyeil nporpaMmbl JMCUHIIINHBI

DU3UKO-XUMHUA METAJLIOB U HEMETAJUIMYECKUX MATEPHAJIOB

(HauMeHOBaHMEe JHCUHIIHHBI)

Hampasienue noarotoBku 22.03.01 MaTtepuaJjioBeeHHe U TEXHOJIOTHH
‘ MaTepHaIoB

[Tpoduns/mporpamma noaAroTOBKU -
VY poBeHb BBICIIEr0 0Opa30BaHMS bakanaspuar

®opma 00yueHHs Ounas

Bragumup 2016



Pabouass mporpamMma y4eOHOM TUCHUIIIMHBI aKTyaJld3UpOBaHA B 4aCTH PEKOMEH]yeMOMH

JUTEPaTYpPHI.

AKTyanu3anus BbIIOJIHEHA: //
noneHt kagp. TOuKM E.C. [Ipycos

a) ocHoeHas tumepamypa.:

1. T. Dorrmraiin PuU3MKO-XUMHYECKHE OCHOBBHI MarepuanoBenenus / I'. [orrmraitn. — M.:
BHMHOM. Jla6oparopus 3uanuii, 2014. — 401 c. — ISBN 978-5-9963-1327-3. (OBC IPRbooks).

2. OU3MKO-XUMHYECKHE OCHOBBI TEXHOJOTMYECKMX IIPOIECCOB IIPOM3BOJACTBA U 00pabOTKU
KOHCTPYKI[HOHHBIX MarepuayoB: y4. moc. / P.I'. TazeraunoB. — 2-e u3n., pom. u ucnp. — M.: HULL
HNH®PA-M, 2014. — 400 c. — ISBN 978-5-16-008967-6. (3bC znanium.com).

3. OcunneB O.E. Jluarpammbl COCTOSIHHS JIBOMHBIX U TPOMHBIX cUCTeM. Da30Bble PaBHOBECHS B
cmaBax: yueOHoe mocodue / OcunneB O.E. — M.: MamunocTtpoenue, 2014. — 352 c. — 978-5-
94275-734-2. (ObC IPRbooks).

4. bubukos E.JI. TIpoueccsl kpucTaiu3anuu U 3arBepaeBanus: yueb. nmocobue / E.JI. bubuxos,
A.A. Wneun. — M.: Ansda-M: HULL UHOPA-M, 2013. — 352 c.: min. — ISBN 978-5-98281-341-1.
(OBC znanium.com).

0) OononHumenbHas Iumepamypa.

1. Xumuueckass tepMmoamHamuka ¢ Mathcad. Pacuernpie 3amaun: yuebHOe mocobme / JI.I.
Happimkus. — M.: Y1 PUOP, HUL] UHOPA-M, 2016. — 199 c. — ISBN 978-5-369-01479-0. (DBC
znanium.com).

2. Cupotkun O.C. OcHOBBI coBpeMeHHOro MarepuaioBeaeHus: yueOHuk / O.C.Cupotkun — M.:
HUI[ MHOPA-M, 2015. - 364 c. — ISBN 978-5-16-009335-2. (3BC znanium.com).

3. ®enoroB A.K. ®@usnueckoe marepuanopenenue. Y. 2. Da3zoBble MpeBpalleHdss B MeTaUlaX U
craBax : yue0. mocooue. B 3 4. / A.K. ®enotoB. — Munck: Beim. mix., 2012. — 446 ¢. — ISBN 978-
985-06-2063-7. (OBbC znanium.com).

4. Ilpycos E.C. Meroguueckne yka3aHus K MPaKTUYECKUM paboTaM 1o Juciuininie «Dusnueckast
XUMHUS JTATEHHBIX mpoueccosy (s 6akanaBpos) / E.C. IlpycoB. — Bnamumup: Biagumupckuii

rOCYJIapCTBEHHbIH YHHUBEPCUTET MMeHHM Anekcanapa I'puropseBuda u Hukomnas I'puropseBuua
CroneroBrix (Bnl'Y), 2012. — 50 c. ’

6) nepuoouueckue usOanus: HaydHble XypHanbl «[lepcrnekTwBHBIE MaTephaibly, «MeTauibly,
«Pu3uka 1 XuMus 06paboTKN MaTEPUATIOBY, «Y CIEXH XUMHUIY.

2) uHmepHem-pecypcoi:
1. www.de.vlsu.ru:81/umk : snekrporHas uHbopMaIOHHO-00pa3oBaTenbHas cpefa Bnl'Y Ha Gaze
cucTeMsl ynpaieHus ooyyerunem LMS Moodle.

2. http://www.thermophysics.ru : HaI[MOHAIBHBIA KOMHTET II0 TEIUIOPU3MYECKHIM CBOWCTBAM
Bemects PAH.

3. http://webbook.nist.gov : onnaitH-6a3a JaHHBIX O TEPMOAMHAMUIECKUX CBONCTBAX BEIECTB
NIST Chemistry WebBook.




JIUCT ITEPEYTBEPKJIEHUSI
PABOYEW ITPOI'PAMMBI JUCHUILIMHBI

Pa6oyas nporpamma o06pena na AhE ¢ YUeOHBIH 1o

IIporoxoun 3acenanus kapemper No 7 /a,/f (Z%Lizona
3aBenyromuit kadenpoii /7 o kA /\/ B K hereees
7

14 V4

PaGouas mporpamma o06pena na y4€eOHBII ToJ1

IIporokon 3acenanus xapempsr No oT roja

3asenyromuii kadeapoii

Pabouas nporpamma ono6pena na y4eOHBIH 1o

IIporokon 3acenanus kapemper Ne oT roja

3asenyrommii kapeapoii




