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Pabouas nporpamma JTUCIUIUTMHEI
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3akperuieHa 3a moapasaeicHueM Kadenpa dpuzndeckoir xumun
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YacoB 1o yueOHOMY IIaHy 108 DOopMBI KOHTPOJIST B CEMECTpax:

B TOM YHCJIE: 3a4eT C OLEHKOH 5

ayJUTOPHbBIE 3aHATUL 51

caMoCTOsTebHas paboTa 57

Pacnpeueneﬂne YacoB JUCHUILIMHBI 110 CEMeCTPpam

Cemectp
(<Kypc>.<CemecTtp Ha 5(3.1)
Kypee>) Hroro
Henens 18
Bup 3ansatuii vin | po | vno PIT

Jlexumn 17 |17 |17 |17
TIpakTuyeckue 34 |34 |34 |34
HUroro ayn. 51 51 51 51
Konrakrhas pabora 51 |51 |51 (51
Cawm. pabora 57 |57 |57 |57
Hroro 108 [108 108 (108




ITporpammy cocTaBUiI(1):

0.¢h.-m.n., npogh., boxwmerin bopuc Camyunoguy; k.m.u., ooy., Illoxeucnee FOpuii Banenmunoguy

Pabouas mporpaMma AUCIUIUTHHBL

Jnddysua n 1ndPy3noHHO-KOHTPOIMPYEMbIe POLECCH

Pa3zpaborana B coorserctBur ¢ OC BO HUTY MUCHUC
o HanpasiieHuto noarotoBku 18.03.01 XUMNYECKAS TEXHOJIOT U4 (npuka3 ot 02.04.2021 r. Ne 119 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘Ie6HOFO IJiaHa:

18.03.01 XUMHWYECKAS TEXHOJIOI'MS, 18.03.01-BXT-25-1.pIX mpoduas XuMudeckas TEXHOJIOTHs HOBBIX MaTEpPHAIOB,
yrBepkaeHHoro YuenbiM coBeroM HUTY MUCHC B cocrase cootBercrytomierr OITOIT BO 30.05.2024, npotokou Ne 4-24

VrBepxnena B cocrase OIIOII BO:

18.03.01 XUMHNUYECKA S TEXHOJIOT'US, npodunp Xumudeckasi TEXHOJIOTHS HOBBIX MAaTEPHAJTIOB, YTBEP)KICHHONW YUEHBIM
cosetoM HUTY MUCHUC 30.05.2024, npotokon Ne 4-24

PaGouas nporpamma o700peHa Ha 3acelaHUuH

Kadenpa ¢puznyeckoii xumun

ITporokomn ot 14.05.2024 r., Nel11-23/24

PykoBonmuTens monpaznenenus Camumon A.U.



1. HEJIX OCBOEHUA

11

Hayuuts npumensaTh 3akoHbl Auddy3un 1715 aHanuza au¢y3HOHHBIX IPOLIECCOB B MaTepuaax, pa3In4Hble ClIOCOObI
onucaHus npouecca Auddy3uoHHOTO TepeMeIIeHUs] AaTOMOB B METaJIaX, METO/IbI ONPEIEIICHHSI COOTBETCTBYIOIINX

k03P PUIMEHTOB, HPU3NUECKUE OCHOBAHUS U MEXaHU3MBI IIpoliecca. 00YYUTh BIMSHUIO M0JIeH, ocoOeHHOCTAM auddy3un B
MHOTro(a3HBIX CHCTEMAX, a TAKXKE posid TUPPy3UH B Iporieccax MPOU3BOACTBA, IKCIUTYaTAIlMH U Pa3pyIICHHUs METaJJIOB.

2. MECTO B CTPYKTYPE OGPA30OBATEJIbHOM ITPOT'PAMMBbI

Briok OI1: [51.B
2.1 TpeGoBanus K NpeABapuTeIbHON MOATOTOBKE 00y4aK0LIerocs:
2.1.1  |Be3omacHOCTb KHU3HEACSITEIEHOCTH
2.1.2  |Metoapl MaTeMaTHYECKON (U3HKH
2.1.3  |MudopmaThka U OCHOBBI HCKYCCTBEHHOTO MHTEIUICKTA
2.1.4  |MmxenepHas 1 KOMIBIOTEpHas rpadika
2.2 JucuunianHbl (MOIYJIM) U MPAKTUKH, JJIs1 KOTOPbIX 0CBOCHHE TAHHOM TUCHUILIMHBI (MOIYJ/IS1) HEOOX0AMMO KaK
npeuIecTBYIOIEe:
2.2.1  |Hayuno-uccrienoBatenbckas pabora
2.2.2  |TloaroToBka K mpoleaype 3alUThl U 3alIUTa BBITYCKHON KBAIM(MUKAIIMOHHOW pabOThI
2.2.3  |HayuHo-uccienoBaTenbckasi paboTa

3. PE3YJIbTATBI OBYYEHMUS 11O JTUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIETEHIIMSIMH

OIIK-5: Cnoco6en OCYIIECTBJIATH IKCIICPUMEHTAJbHbIC HCCJICA0BAHUA U UCIIBITAHUA 110 3a/IaHHOi METOAUKE, IIPOBOAUTH

Ha0II0AeHHUsI M U3MEPEHHUsI ¢ y4eTOM TpeOGOBaHUI TeXHMKH 0€30MaCHOCTH, 00padaThIBATh U HHTEPNPETHPOBATH

JKCNEPUMEHTAJbHbIE IaHHbIE, IPUMEHATH 3HAHHE YKOHOMHYECKHX, OPTAHH3AIMOHHBIX U YIPABJIeHYECKHX BONMPOCOB, TAKHUX
KAaK: YIpaBJIeHHe POeKTAMH, PUCKAMHU U U3MeH eHHSIMH

3HaTh:

OIIK-5-31 sxcnepuMeHTaIbHBIE NCCICOBAHNS M HCIIBITAHHS JUIS MTOTyYeHHs] OCHOBHBIX 3aKOHOMEpHOCTeH U (y3H B TBEPABIX
TeslaX U MeXaHU3Mbl Aubdy3un
3aKkoHbI U dy3un

YMeTb:

OITK-5-Y1 npuMeHsTh 3aKOHBI UG Py3un Ut aHaTH3a TUPPY3UOHHBIX ITPOIIECCOB B MHOTOKOMITOHEHTHBIX U MHOTO()a3HBIX

CHUCTEMaX;

Baagern:

OIIK-5-B1 - MmeTonamu aHann3a nmapamerpoB Au(GGY3uH B 3aBHCHMOCTH OT CBOWCTB TBEPJIBIX TEJ;BIHSHIS XUMUIECKOTO COCTABA,
TEMIEpPaTyphl U JABJICHHs HA KHHETHKY MPOLIECCOB B TBEPJIBIX TEJAX

4. CTPYKTYPA U COAEPXKAHUE

Kon HaunmenoBanue pa3ienoB u | Cemectp [ YacoB | @opmupyemsie | JIlutepatypa |I[Ipumeuyanne| KM |Boimosn
3aHATHSA TeM /BUI 3aHATHS/ / Kypc HHIUKATOPBI M I sieMble
KOMIeTeHINI pecypcsl padoTsI
Pazgen 1. Knaccupuxanus n
pelleHne ypaBHEHU I
audoysuu
1.1 Beenenue. 3akoHbl 1udy3uu. 5 2 OIIK-5-31 OIIK J1.1
Koapduments: quddysun -5-V1 OIIK-5- B1| JI1.3J12.1
/Jlex/ 2192
1.2 [ToaroroBka K MpakTHYECKUM 5 1 OIIK-5-31 OIIK JI1.1
3aHATHAM. M3yuenne -5-V1 OIIK-5- B1}JI11.2J12.1J13.1
JIEKIHOHHOTO MaTepuaa 21032
/Cp/
1.3 Pemenus 1-ro ypaBHeHUst 5 2 OIIK-5-31 OIIK J1.1
®uxka /Tlp/ -5-V1 OIIK-5- B1| JI1.2J12.1
01 92
1.4 Pemenust ypaBHenuit 5 2 OIIK-5-31 OIIK J1.1
mahdysun  /Jlex/ -5-V1 OIIK-5- B1| JI1.2J12.1
21 92
15 IToaroroBka Kk MpakTUYECKUM 5 1 OIIK-5-31 OIIK JI1.1
3aHATUIM. M3ydyeHue -5-V1 OIIK-5- B1|J11.2J12.1J13.1
JIEKIIMOHHOTO MaTepuaa 21092
/Cp/
1.6 Perienue ypaBHeHuUs 5 2 OIIK-5-31 OITK J1.1
mupdysuu u3 -5-V1 OIIK-5- B1|JI11.2J12.1J13.1
HCYEPIBIBAEMOT0 HCTOYHUKA 21032

Mp/




1.7 [MoaroToBka K MpakTHYECKUM OIIK-5-31 OIIK | JI1.1J11.2
3aHATHAM. M3ydeHue -5-V1 OIIK-5- Bl 0192
JICKIIMOHHOTO MaTtepuana /Cp/

1.8 Pemenue ypaBHeHus OIIK-5-31 OIIK | JI1.1JI1.2
nuddysuu u3 -5-¥1 OIIK-5- B1 21092
HercyeprnaeMoro UCTOYHUKA
Mp/

1.9 [ToaroTroBka K MPaKTHUECKUM OIIK-5-31 OIIK | JI1.1J11.2 P1
3aHATHAM. M3ydeHue -5-V1 OIIK-5- Bl 0192
JIEKIMOHHOTO MaTepHaa.

Beimonnenue /13 /Cp/

1.10 Perienue ypaBHeHuUs OIIK-5-31 OIIK | JI1.1J11.2
mupbysun u3 obpasua -5-V1 OIIK-5- Bl 0192
KOHEUHbIX pa3MepoB /IIp/

1.11 MeTtosl onpeaeneHust OIIK-5-31 OIIK JI1.1J12.1
koddduimenrta nudpdysun -5-¥1 OIIK-5- B1 22
/Jlex/

1.12 [ToaroTroBka K MPaKTHYECKUM OIIK-5-31 OIIK [|JI1.1J12.1J13.1
3aHATHsIM. M3yueHue -5-¥1 OIIK-5- B1 22
JICKIIMOHHOTO MaTepuaina /Cp/

1.13 MeToibl onpeieNicHus OIIK-5-31 OIIK [JI1.1J12.1J13.1 KM1
ko3¢ dunuenta nuhdy3uu -5-V1 OIIK-5- Bl 22
Mp/

Paznen 2. Mogean
CIy4aiHBIX 0Ty KIaHUM.
Mexanusmbl 1updy3nu

2.1 Mogenb ciay4aiiHbIX OIIK-5-31 OIIK J1.1
OnmyxnaHuii. MexaHu3Mbl -5-V1 OIIK-5- B1| JI1.2J12.1
nddysu /Jlex/ 2192

2.2 [ToaroTroBka K MPaKTHUECKUM OIIK-5-31 OIIK | JI1.1J11.2
3aHATHsIM. M3yueHue -5-¥1 OIIK-5- B1 21092
JICKIIMOHHOTO MaTepuaina /Cp/

2.3 Cayuaiinbie 6y aanus /TIp/ OIIK-5-31 OITK J1.1

-5-V1 OIIK-5- B1| JI1.2J13.1
21 32

2.4 [ToaroroBka K MpakTHYECKUM OIIK-5-31 OIIK JI1.1 P2
3aHaTusIM. M3yuenne -5-V1 OIIK-5- B1| JI1.2J12.1
JIEKIIMOHHOTO MaTepHraia. 21032
Beimonnenue /13 /Cp/

25 Mexauusmbl quddysuu /TIp/ OIIK-5-31 OIIK J1.1

-5-Y1 OIIK-5- B1| JI1.2J12.1
21 32

2.6 BakancuoHHBIN MeXaHU3M OIIK-5-31 OIIK | JI1.1J11.2
nuddysuu. Metoabl u3ydeHus -5-V1 OIIK-5- B1 21092
XapaKTePUCTHUK BaKaHCUM
/Jlex/

2.7 [ToaroroBka K MPaKTHIECKAM OIIK-5-31 OIIK | JI1.1JI1.2
3aHATHAM. M3yuenne -5-¥1 OIIK-5- B1 21032
JICKITMOHHOTO MaTepuana /Cp/

2.8 BakancuoHHBIN MeXaHU3M OIIK-5-31 OITK J1.1
maddy3um /Tp/ -5-V1 OIIK-5- B1| JI1.2J13.1

2192

2.9 [ToaroroBka K MpakTHYECKUM OIIK-5-31 OIIK JI1.1
3aHATHAM. M3yuenne -5-V1 OIIK-5- B1 22
JICKIIMOHHOTO MaTepuana /Cp/

2.10 W36biTounbie Bakancuu /I1p/ OIIK-5-31 OIIK | JI1.1J12.1

-5-¥1 OIIK-5- Bl 22
Paznen 3. {uddy3nonno-
KOHTPOJIMPYEMbIe NMPOLECcChI

3.1 Juddysus B MHOTOGDA3HBIX OIIK-5-31 OIIK J1.1

cucremax /Jlex/ -5-V1 OIIK-5- B1| JI1.2J13.1
2192

3.2 [ToaroroBka K MpakTHYECKUM OIIK-5-31 OITK J1.1
3aHATHAM. W3yuenne -5-V1 OIIK-5- B1| JI1.2J13.1
JICKIIMOHHOTO MaTtepuana /Cp/ 21092

3.3 Hduddysus B MHOTODA3HBIX OIIK-5-31 OITK J1.1
cucremax /IIp/ -5-V1 OIIK-5- B1| JI1.2J13.1

01 02




34 Juddysuonnstii poct das. 5 2 OIIK-5-31 OIIK | JI1.1J11.2
Hubdy3uonnas -5-V1 OIIK-5- Bl 0192
koarnecueHuws /JIex/

3.5 [TonroroBka K NpakTUYECKUM 5 2 OIIK-5-31 OIIK | JI1.1JI1.2
3aHATHsIM. M3yueHue -5-¥1 OIIK-5- B1 21092
JICKIIMOHHOTO MaTepuaa
/Cp/

3.6 Huddy3uonHslit pocT da3 5 2 OIIK-5-31 OIIK | JI1.1JI1.2
Mp/ -5-V1 OIIK-5- Bl 2132

3.7 ITonroToBka K MpakTHYECKUM 5 2 OIIK-5-31 OIIK | JI1.1J11.2
3aHATHAM. M3ydeHue -5-V1 OIIK-5- Bl 0192
JICKITMOHHOTO MaTepuana /Cp/

3.8 Hduddysuonnas 5 2 OIIK-5-31 OIIK | JI1.1J11.2
koanecuenuys /I1p/ -5-¥1 OIIK-5- B1 21092

3.9 O dext Kupkennona. 5 2 OIIK-5-31 OIIK J1.1
[MopooGpa3zoBanue u -5-V1 OIIK-5- B1| JI1.2J12.1
aHHUrKIsIIus nop /Jlex/ 21 92

3.10 ITonroToBka K MpakTHYECKUM 5 2 OIIK-5-31 OIIK | JI1.1J11.2
3aHATHAM. M3ydeHue -5-V1 OIIK-5- Bl 0192
JICKITMOHHOTO MaTepuana /Cp/

3.11 Dddexr Kupkenmona /TIp/ 5 2 OIIK-5-31 OIIK | JI1.1J11.2

-5-¥1 OIIK-5- Bl 2132

3.12 IToaroToBKa K MPakKTHYECKUM 5 7 OIIK-5-31 OIIK JI1.1J12.1 P3
3aHATHAM. M3ydyeHue -5-V1 OIIK-5- Bl 22
JICKIIHIOHHOTO MaTepHana.

Beimonuenue /13 /Cp/

3.13 IMopoo6pazoBanue u 5 2 OIIK-5-31 OIIK | JI1.1J12.1
anHATHISIES TIop /TIp/ -5-¥1 OIIK-5- B1 22

3.14 JMuddysuonHas mon3yyecrs. 5 2 OIIK-5-31 OIIK [JI1.1J12.1J13.1
Hubdy3uoHHOE criekaHue -5-V1 OIIK-5- Bl 22
/Jlex/

3.15 [ToaroTroBka K MPaKTHUECKUM 5 2 OIIK-5-31 OIIK JI1.1J13.1
3aHATHsIM. M3yueHue -5-¥1 OIIK-5- B1 22
JICKIIMOHHOTO MaTepuaina /Cp/

3.16 JAuddy3uoHHas M0I3y4ecThb 5 2 OIIK-5-31 OIIK | JI1.1J13.1
Mp/ -5-V1 OIIK-5- Bl 22

3.17 IToaroToBka K MPakTHYECKUM 5 2 OIIK-5-31 OIIK JI1.1J12.1
3aHATHAM. M3yuenne -5-¥1 OIIK-5- B1 22
JICKITMOHHOTO MaTepuana /Cp/

3.18 JuddysuonHoe criekaHue 5 2 OIIK-5-31 OIIK | JI1.1J12.1
Mp/ -5-¥V1 OIIK-5- Bl 22

3.19 IToaroroBka K 3aueTy. 5 13 OIIK-5-31 OIIK | JI1.1J11.2 KM2
W3ydeHnue 1eKIMOHHOTO -5-¥1 OIIK-5- B1 21032
matepuana /Cp/

Pa3nen 4. IloaroroBka k
KOHTPOJIbHBIM
MepONpPUSTHAM H
BBINOJIHSIEMbIM pagoTam
4.1 /Cp/ 5 5 OIIK-5-31 OIIK |JI1.1J12.1J13.1
-5-Y1 OIIK-5- Bl 2132

S. ®OHJI OHEHOYHBIX MATEPHAJIOB

5.1. KontpoJibHble MeponpusaTus (KOHTPOJIbHast padoTa, TecT, KOJJIOKBHYM, 3K3aMeH H T.I), BONPOCHI /ISl CAMOCTOATEIbHOI

MOATOTOBKH
IIposepsiembie
Kon Konrponsnoe PoBep
UHJIUKATOPbL Bomnpocs! 151 OATOTOBKU
KM MEpPOIIPHSITHE o
KOMIETEHLIUH
KM1 Tect-1 OIIK-5-31;0IIK-5-  |1. IIpu camonuddhy3uu u3 «MrHOBEHHOT'0» HCTOYHUKA PACCTOSHUSA 10

V1;0IIK-5-B1

TOUYKHU Tepernda Ha KOHLEHTPAIMOHHOW KPUBOI IIpU TeMIiiepaType
0,8Tru1 32 20 yacoB oTXKHra U HeU3BECTHOU Temneparype Boime 0,8Tmn
3a 10 yacoB omxura paBHbl. OnpeseuTe 3Ty TeMIEpaTypy B A0JISX
Trn. Boconp3yiTech SMIUPUIECKIMHE TTPABUIAMHU.

2. J1Ba noiay0ecKOHEeYHbIX 00pa3sla, COSAUHEHHbIX B TOUKe «0»,
cojepkamue: JeBblit 5% npumecH, a npasslit — 10% npumecu
oTxuratoT npu temueparype 0,9Tmnn B reuenue 9 uacos. Onpenenure,
Ha Kakod riyOMHEe KOHLIEHTpaIHs cocTaBsieT 8%?




3. DHranbnus oOpa3zoBanus BakaHcuii B Metasuie ¢ ['LK pererkoii
yMmenbl1aeTcs Ha 20%, a HTaNbIMA IepeMeLeHUs BaKaHCUH
yBenuuuBaercs Ha 20%. Kak u Bo CKoIbKO pa3 U3MEHUTCS TyTh

1 by3un aTOMOB 10 BAKAHCMOHHOMY MEXaHU3MYy 3a 2 uaca IpH
0,7Trn?

4. ITocae oTxUra MEAHOU IPOBOJIOKU JuaMeTpoM 80 MKM B TeueHue 26
4acoB J10J1s1 U30BITOYHBIX BakaHcui coctaBuia 0,6. Onpenenute
TeMIepaTypy OT>KUra. Bocnons3yiTech SMIUPUUECKUME IPaBUIaMHU.
[IpumuTe reomerpudeckuii KO3 GHUIIUEHT.

5. HacToTa ckaukoB aTOMOB B 30J10Te paBHa 106 c-1 nmpu T1.
PaccuuTaiite myth audQy3un BakaHCH 3a 5 4acoB Npu 12 MEHbIIIE,
yeM T1, Ha 1000. Bocnone3yiTech SMIUPUYECKUMU IIPAaBUIIAMU.

6. [Tone3ysch SMITUPHIECKUMH TIPABIIAMH, OTIPECITHTE, KaKast
TeMIepaTypa BbIIIE U Ha CKOJIBKO: Ta, IIPX KOTOPOIl BaKaHCHU B
cepedpe copepmaroT 5000 ckayKoB B CEKYH/Y, WM Ta, IPU KOTOPOH
nyTh 11 dy3un aTomMoB coctasugeT 0,1 MM 3a 25 yacoB?

KM2

Tecr-2

OIIK-5-Y 1;0IIK-5-
B1;0I1K-5-31

1. UemMy paBHBI BBICOTHI BEPTHKAJIBHBIX CTYIIEHEK Ha
KOHIICHTPAIIMOHHOH 3aBHCUMOCTH NPH T y3HH B
JBYXKOMIIOHEHTHOM CUCTEME, Y KOTOPOil Ha (a30Boil quarpamme
nMeeTcsl HECKOIBKO IBYX(a3HbIX 001acTell HIKe TMHUN COMUITYC?

2. B kxakyro CTOpoHy cMelatoTcst MeTku B addexre Kupkennona?

3. 'ne Gosnplie MOJIbHAS TOJIST BAKAHCHIL: OKOJIO MaJICHBKOH MOPBI WK
okoJ10 6onbioit? Ioyemy?

4. Kak BpeMs HCU€3HOBEHUS TIOPBI 3aBHCUT OT TEMIIEPATYPHI?

5. Hapucyiite koHIIeHTpannoHHbIH npoduis c(x,t1) wig nuddysun Ru
B cucrteMe Fe—Ru B Teuenne Hekotoporo Bpemen# t1 mpu 6000C, ecnu
KOHLIEHTpAIUs pYyTeHUs Ha IOBEPXHOCTH I0JIyOECKOHEUHOro 00pasma
¢ (0,t) paBua 40%, a BHyTpH B HayaJbHBII MOMEHT BpeMeHH c(x,0) 5%
(KOHIIGHTPAIMY JaHbI B AaTOMHBIX IIPOLCHTAX).

6. Ha nmoBepxHocTh nBYyX cruiaBoB Co-Cr HaneceH cioit Co u
IIPOBOAUTCS OTKUT IIPU JIBYX TeMIleparypax (mepBas 3anada Baruepa).
Tomnmuna ciost pacrymie a-¢asst mpu 10000C cocraBuna 0,8 MKM.
PaccuuTaiite Tommuny o-¢asel npu 12000C, ecau Bpems oTKUra
YMEHBIIHTG B 5 pa3. Bocmons3yiiTech aMIupUYeCKUMHA TPaBUIAMHE IS
camozauddysuu xpoma. [Tpumute b << 1.

7. B cucreme Co-Cr npu 8000C nporekaet quddy3nonHas
KoaJecleHIus chepruuecKuX YaCTUL XUMHYECKOTO COCJUHEHUS
Co2Cr3 B nepecsiterHoM TBepaoM pacteope (10% ar. Co).
Omnpenenute cpenHuit paguyc yactui 3a 300 yacoB oTxura, eciu
HavyaJbHBINA paguyc 4acTHIl cocTaBiisieT 4 HM. Vcronb3yiite
SMIHMpHYECKKE NpaBuia st camoauddysun xpoma.

8. PaccunraiiTe KOHEUHBII panyc IMTOPHI IPH TA30U30CTATHYECKOM
MpECCOBAHNU B HUKEJIC IO ﬂeﬁCTBHeM CHJI BCECTOPOHHEI'O CKaTUA
109 ITa mpu 12000C 3a 25 yacoB, eclii HA4aJIbHBIA PAIHYC TOPHI
cocrasisieT 30 MkM. Bocnonb3ylTech SMIUPUUECKUMU TIpaBUIIAMU 1Tt
camoau(Gy3un HUKEIs.

9. Y inuHeHne MOHOKPUCTAIIMUECKOH cepeOpsSHOM IPOBOIOKHU ATHHON
30 cm u quamerpom 0,5 MM moa aeiictBueM rpysa 13 r npu 9000C
cocraBmio 0,5 mM. Onpenenure Bpems nedopmanmu. Bocmonp3yiitech
SMIMPUYECKUMH TIpaBUIIaMH 1151 caMmotupy3um cepedpa.

10. ITpu 11400C wacToTa CkauKOB aTOMOB B MeTaJule coctanisieT 4,5E5
¢ -1, ayacrora ckaukoB BakaHcuii  9E9 c-1. Ompenenute 3TOT MeTaI
Y pacCcUUTaiTe BpeMs IIOJTHOTO NCUE3HOBEHUSI TIOP PAANyCcoOM | MKM
IIPY CTIIEKaHUM B 3TUX YCIOBUAX. Bocnonp3ylitech sMnupuuecKuMu
TpaBHIaMH ISl caMoaupdy3um.

5.2. IlepeyeHb

a00T, BbINOJIHAEMBbIX 10 Aucuniuinde (Kypcosasi padora, Kypcosoii npoekt, PI'P, Pedepar, JIP, IIP u T.11.)

Kon Haspanue Tposepsemeie
paboTsI paboThI I/IHILI/IKaTOpI)£ Conepxanne paboThI
KOMIIETEHITHI
P1 Pacuer OIIK-5-31;0I1K-5- Jlns mommyOeckoHeuHOTo 00pasia mo 3aJaHHON 3aBUCUMOCTH
1 by3noHHOM V1;0IIK-5-B1 MIPUBEACHHON KOHLEHTPALUHU OT PACCTOSHUS OT IOBEPXHOCTH
3a1a9n oOpasma CTyIeHT JI0JDKEH:

1. ITocTpoHUTh KOHIIEHTPAIIMOHHYIO 3aBUCUMOCTbh. YKa3aTh Ha
rpaduke TOUKY rmepernda u HamucaTb e KOOpANHATEL.

2. Onpenenuts BeInunHy ko3 duuuenta nubdysun (m2/c) mg T1.
Paccunrats 3HaueHHe ko3hdunrenta muddysun s T2.

3. PaccuuraTh koHIEHTpalmo auddysanra (r/cM3) Ha
IIOBEPXHOCTH 00pa3ua nocie auddysuu npu T1.

4. Paccuurars konuuecTtBo quddysaHrta, copepikaiieecs B 00beme
o0pasna Mexy INIOCKOCTSIMHU ¢ KoopauHataMu X1 1 X2 (MKMm).

5. Bpems nu¢dy3uoHHOT0 OTXKHra M3MEHHIIACh Ha  4acoB, a




TeMIIepaTypa U3MEHUIACh 70 12. BEIUUCIUTE MOJI0XKEHUE
IUIOCKOCTH X3 (MKM), €Clii B 00beMe, OrpaHMYEHHOM IUIOCKOCTSIMU
X1 1 X3 HaXOAUTCS TaKoe e KoJM4ecTBO nuddy3anTa, Kak u B 11 4.

P2 Pacuer OIIK-5-31;0I1K-5- |I[ToxybeckoHeuHsbli oOpasen U3 yriepoJucTon CTait, coaepsKaleit
HayTJIEPOKUBAHUSA U V1;0IIK-5-B1 C% (1o mMacce) yriepoza, OTXKHUIaloT B TedeHue t yacos mpu T B TOKe
00e3yriepoXxuBaHus Bogopona ¢ A% CH4 (wmu CO2) npu obiiem aaBieHud B 1 aT™.

Ormpezienute KOHIEHTPALHUIO YIIEPOIa IIOCIIE OTXKUTA Ha TITyOHHE X
MKM OT IIOBEPXHOCTH 00pa3ia. 3aBHCUMOCTh aKTHBHOCTH YIJIEPO/Ia B
CTaJIl OT MOJIBHOM [IOJTM BBIP)KACTCS KBaAPATHBIM ypaBHEHUECM
(cTanmapTHOE COCTOSIHME - YMCTHIM KoMmioHeHT). list peakuumu [C] +
2H2 = CH4 i 2CO = [C] + CO2 npuBeneHsI ClIeIyIOIIne
TEpMOIMHAMHYECKHE J[aHHbIE B Tpubmkennn [1cp = 0:

BemectBo AHo, xJ/I»/mois S0, JIx/MoinsK

Cc 0 5,74

CoO -110,53 197,549

COo2 -393,51 213,674

H2 0 130,57

CH4 -74,6 186,259

P3 KommnerorepHoe OIIK-5-31;0IIK-5- [HayuuTbcs BHIOMpATh ONTUMAIbHBIE YCIOBUS U METO/BI

MO/JICITUPOBAHUE VY1;0I1K-5-B1 onpeneneHus ko3dduimentor quddy3un B MeTaiax; onpeaeTuTh
b y3HOHHOTO HapaMeTpsl TEMIIEPATyPHOH 3aBUCUMOCTH (SHEPIHIO aKTUBALMH
JKCIEPUMEHTA MPEIKCIIOHEHIIMATBHBIA MHOKHTEIND) Koddduitnenrta nuddys3un B

yKa3aHHOI1 IperoaBaTeIeM MeTaUTHYECKOM CHCTEMe.

B X071€ BHINONHEHHS TOMAIIHETO 33/IaHHUsI CTYICHT JOJDKEH
HCIIOJIB30BATh BCE BO3MOJKHEIC [UIsl BRIOPAHHOM CHCTEMBI METO/IBI
M3MEPCHUsI, HO HE MeHee ABYX. JlJis MpOBeACHHUsI SKCIIEPUMEHTOB
HE00XO0IUMO

HEepeiiTH B MyHKT MEHIO «DKCIICPUMEHT» U BEIOPATh TEMIICPATYPY
OIIBITa, TEOMETPHUIO 00pasLa u

€ro BHJI, THII I€YH, B KOTOPOU MPOBOIMUTCS OTIKUT, & 3aTEM - BPEMSI
omxura. ITocne oTxura o6pasiia cieyeT NepeiTH K ero aHau3y, s
Yero CTYIEHTY MPEIaracTcsi BRIOPATh METOI, i B COOTBETCTBHH C
HHM, TTapaMeTpbl U3MEPEHHH, a TaKXKe CBA3b U3MEPACMOI BEITUYHHBI
¢ KoHueHTpanueil. [locie n3mepeHns HeoOX0IUMO MPOBECTH
00paboTKy pe3yJIbTaToOB, BKIIIOYAsk BEIOOP PELICHUS] ypaBHEHHS
muddy3nu, ynaieHue BBIOPOCOB, CBUT TpaHullpl uddy3anta (npu
HeoOxoxumoctH). I[Toxyuennsle 3HaueHus korddurnuenrta quddy3un
HEeoOX0UMO 3anucaTh B JabopaTopHblil xkypHai. ITocae npoBeneHns
JKCIICPHMEHTOB IIpH 4-5 TeMIeparypax HeoOX0JUMO MOCTPOHTh
TEeMIEPaTyPHYIO 3aBUCHUMOCTh B aPPEHUYCOBCKUX KOOPANHATAX.
[Mony4eHHbIC 3HAYCHHUS YHEPTUH aKTHBALUH 1
MPEASKCIIOHCHIUAJIBHOT'O MHOXKHUTECIIA HeO6XOZ[I/IMO 3aHECTHU B
71a00PATOPHBII JKYPHAIL

5.3. OneHo4Hbie MaTEPHAJIbI, HCNOJIb3YyeMble 1151 IK3aMeHa (OHJ1eThl, TECTHI U T.I1.)

1. Yemy paBHO YHCIIO BEPTHUKAIBHBIX CTYIICHEK Ha KOHIIEHTPAIMOHHOM 3aBHCHMOCTH, TIOIy4eHHOH npH i dy3un B
JIBYXKOMIIOHEHTHOI! clcTeMe ¢ TpeMs IBYX(a3HBIMU U 4ETHIPbMsI OJHO(A3HBIMU 00JACTIMU HUXKE JIMHUM CONUayc?

2. Yemy paBHO YHCIIO BEPTUKATBHBIX CTYIICHEK Ha KOHIIEHTPAIMOHHON 3aBUCHMOCTH, NOTyIeHHOH npyu nuddy3nu B
JBYXKOMITOHEHTHOH CHCTeMe ¢ N OXHO(A3HBIMHU 00IacTAMH 1 N — 1 ByX(a3HBIMHU 00IACTAMH HIDKE JTHHUH COMHIYC?

3. Ha KOHLIEHTpallMOHHOM KPUBOH B JBYXKOMIIOHEHTHOW CHCTEME, TIOTy4€HHOH HIKE JIMHUM COIUYC, UMEIOTCS TPU BEPTHKAIbHBIE
cryneHbkd. CKOIBKO 0HO(DA3HBIX U ABYX(a3HBIX 001acTel IMeeTcs pH 3TO TeMmeparype?

4. Ot KaKkuX NapaMeTpoB 3aBUCHUT IIMPHHA PACTYLIEH ¢ HOBEPXHOCTH (a3bl npH AU GYy3uH B ABYXKOMIIOHEHTHOH CUCTEME HUXKE
JIMHUY coUyc?

5. Uemy paBHBI BBICOTHI BEPTHKAJIbHBIX CTYIIEHEK Ha KOHIIEHTPALMOHHON 3aBUCUMOCTH IpH AU} (y31u B ABYXKOMIOHEHTHOH
cucTeMe, y KOTopol Ha (ha30BOi 1uarpaMMe UMeeTcs HECKOIbKO ABYX(a3HbIX 001acTell HUKe TMHUU COIUITYC?

6. Kak 3aBucHT OT TeMmepaTypsl cpeJHUH pa3mep dacTHLl Ga3bl, pacTyliel B IEPECHIIIEHHOM TBEPIOM PacTBOPE MPH OOIBLIOM
HepechIneHHH mpy Au(Qy3nu B JByXKOMIIOHEHTHOH CHCTEMe HIDKE JIMHUH COIHIYC?

7. OT KaKkuX apaMeTPOB 3aBUCHUT CPEAHHUH pa3Mep 4acTHI] (a3bl, pacTyIeH NpH MOCTOSHHON TeMIepaType B IEPECHIIEHHOM TBEPIOM
pacTBope IpH OOJIBIIOM NEPECHILICHUU IPYU AUGPY3UH B IBYXKOMIIOHEHTHOI CHCTEME HUXKE JIMHUM CONUAyc?

8. OT uero cunpHee 3aBUCUT CKOPOCTH pocTa (a3bl B IBYXKOMIOHEHTHON CHCTEME: OT €€ IMPHUHBI I OT LIMPHUHBI IPUIIETAIOIIEH
nByxdasHoit obmactu?

9. Kak 3aBHCAT OT paCTBOPUMOCTH CPEIHHIN pa3Mep YaCTHUIl U X KOJIUIECTBO Ipu Iu(dy3HOHHOH KoaIeCHeHIINN IPY ITOCTOSHHOM
Temrieparype?

10. Kak 3aBUCST OT BpEMEHU CPEAHUH pa3Mep YacTHLl, UX KOJTUIECTBO U Macca pH Auddy3HoOHHON KoalleCCHIIUH IPH MOCTOSHHOM
TeMrieparype?

11. Kaxk 3aBUCAT OT TeMIlepaTypbl CPEIHUH pa3Mep YacTHIl M MX KOJIMUECTBO IpH An(dY3UOHHOM KoanecueHuun?

12. Kak 3aBUCHUT KpUTUUECKUI pa3Mep dyacTullbl Ipu Juddy3MOHHON KOadeCleHIIMY OT BPEMEHU U TeMIIEpaTyphbl?

13. Kak 3aBUCUT KpUTHYECKUI pa3Mep YacTHIIbI IPU TUPPY3MOHHON KOAJIECIIEHIIMN OT MEPECHILICHUS 1 PACTBOPUMOCTH?

14. IIpotekaet nuddy3roHHas KOalECHEHIMS B OJJMHAKOBBIX YCIOBUIX IPU NOCTOSIHHOM Temneparype B TeueHue 50 u 100 yacos. Kax
MEHSETCSl Macca yacTui?

15. CpaBHuBaercst nudhy3noHHAs KOATECIEHIHS B OJHHAKOBEIX YCIOBHSX IPH IIOCTOSHHON TeMIIepaType IpH ABYX BpeMeHax t1 > 2.
Kak mensieTcsa macca yactun?




16. Kak 3aBUCUT KPUTHYECKHUIT pa3Mep YacTHIIbI TIPU TUPPY3HOHHOH KOATIECICHIIMN OT BPEMEHH, NIEPECHIIICHUS U TeMIIepaTyphl?

17. IIpotekaet nuddy3uoHHas KoaleCHEHIMS B OJJMHAKOBBIX YCIOBUAX IPU NOCTOSIHHOM Temneparype B Teuenue 50 u 100 yacos. Kak
MEHSIETCSI IEPECHIIIICHNE U KPUTUIECKUI pa3Mep JacTwil?

18. CpaBuuBaetcs muddy3rnoHHas KOAIECIECHIUS B OJMHAKOBBIX YCIOBHUSX MPHU HOCTOSIHHO TeMIrepaType npH ABYX BpeMeHax t1 > t2.
Kaxk mensiercs nepechinieHue 1 KpUTHIECKUN pa3Mep JacTuil?

19. Kyna HanpaBlieH HOTOK BellecTBa Npy AU PYy3NOHHON KOaIeCLIEHIIUH: OT MaJICHbKOM 4acTUIIbI K OOJIBIION Wil HA000POT U
nouemy?

20. ITpu pucdy3uoHHON KoanecleHIUT TeMIepaTypa yBenuuuBaerca. Kak H3MeHUTCsI KpUTHYECKUI pa3Mep, OTAeomuil
PacTBOPSIOLIMECS YaCTUIIBI OT PacTyIUX?

21. Yem KOMIEHCHPYETCsI pa3HULIA AaTOMHBIX IIOTOKOB B 3(hdekTe Kupkenona no pa3HsIM BepcHaM?

22. C kakoii cTopoHbI 00pa3yroTcs mopsl B d3pdekre Kupkenmona?

23. B kaKylo CTOpOHY CMeIaroTcst MeTkU B a3 dexre Kupkennona?

24. Kakum mexanuzmam nuddysun He npotuBopeuut 3¢ dext Kupkenmona?

25. B kakyro CTOpOHY HallpaBjleH IOTOK BakaHcul B 3ddexre Kupkennona?

26. Uro GoJblie MOTOK B3auMHOU AU y3uH UK MaplraibHbIe TIOTOKA aTOMOB?

27. Yto Gonblue ko3 dunueHT B3auMHol aAuddy3un uim napuyanbable kodgduiuenTs! auddy3un?

28. TTouemy ob6pasyrorcs nopsl B 3ddekre Kupkenmona?

29. OT KaKuX apaMeTpoB 3aBUCUT CKOPOCTh CABUTa METOK B d(dekre Kupkennona?

30. OT KaKuX MapaMeTpOB 3aBUCHT MOTOK BakaHcwii B 3 dekre Kupkenmona?

31. Uccnenyercs a¢pext Kupkennona B cucreme Meap-narynb npu 400 C. MoxHO JIM HUCHOIb30BaTh METKH U3 HUKeNsA? OTBET
o0ocHYyiiTe.

32. Yem onpenensiercs 00beM mop B 3ppexre Openkens?

33. Kyna HampaBieH OTOK BaKaHCHIA: OT TIOPBI WK K TI0pe, €CIIH ACHCTBYIOT 00€ CHIIBI — BCECTOPOHHETO CYKATHs M MMOBEPXHOCTHOTO
HATSDKCHUSA?

34. Kak 3aBUCHT paBHOBECHAS KOHIICHTPAIHMS BAKAHCHI y TIOBEPXHOCTH CPEPHUUCCKOM TTOPHI OT MOBEPXHOCTHOTO HATSDKEHUS U
pasmepa mnopsi?

35. Kakas cuna oka3biBaeT O0ibliee BIMAHUE Ha 3aJICUMBAHKE TIODP: JaBJICHUE BCECTOPOHHETO CHKAaTHA MM IIOBEPXHOCTHOE
HaTsDKeHue?

36. Ot kakuxX mapaMeTpoOB 3aBUCUT BpeMs aHHUTHILILUY HOp?

37. Kakue cuiibl 00eCIIeUYHBaIOT 3aJICYHBAHUE TTOP?

38. Kak MeHseTcst KOHLIEHTpAIMs BAaKaHCUH 110]] IEHCTBUEM CHJIBI BCECTOPOHHETO COKATHS M CUJIBI IOBEPXHOCTHOTO HATSKEHUS?

39. Kak 3aBHCUT KOHIIEHTPANMS BAKAHCUH y TTIOBEPXHOCTH MOPHI OT TEMIIEPaTyphI?

40. Ot 4ero u Kak 3aBUCUT BpeMsI Iepexo/ia OT CTaUU aHHUTWISAIUH 110P N0J JeHCTBUEM HAIIPSHKEHUH K CTa uu IeHcTBUS
KaIAJUISIPHBIX CHIT?

41. Kyna HampaBJieH HOTOK BaKaHCUH 110J] JEHCTBUEM PACTATUBAIOLIUX HANIPSKEHUH?

42. [ToueMy BO3HMKAET MOTOK BAKAHCUH NPHU YAJITMHEHUH ITPOBOJIOKH IO]] IeHICTBUEM PACTATUBAIOIINX HANPSHKEHUH?

43. Hanumure pazMepHOCTh 1ya3a? KakoB Mopsiok BEIMUNHBI BI3KOCTH B KpUCTasLIax?

44. Kak BSI3KOCTh 3aBHCHT OT TEMIIEPATypPhI?

45. JlaiiTe onpeneneHne «yCTaHOBUBLIEHCSD) MOI3yuecTH.

46. Hanmumure ypaBaenue ['n60ca-ToMcoHa ISl KATWIUISIPHON CHJIBI, JICHCTBYIOIICH Ha BAKAHCHIO

47. Kakast CBsI3b MEXy CKOPOCTBIO JU((HY3MOHHOH MON3yuecTH U MOTOKOM BaKaHCHH?

48. TToueMy MOXHO MOJIB30BaThCs ypaBHeHHEM [ 160ca-ToMCOHa B yCIOBHSX ASHCTBUS HAMPSHKSHUH M KAMIUTSIPHBIX CHIT?

49. Kak cKOpOCTb YCTaHOBHUBILEHCS MOI3y4€CTU 3aBUCHUT OT TEMIIEpaTyphl?

50. Kaxkas cBs3b Mex 1y U y3HOHHON MON3YIECThIO U CTIeKaHHEM?

51. Kak paguyc nopsl Ipu CrieKaHUU 3aBUCUT OT BpeMeHH (1o [Tunecy)?

52. Kak pannyc mopsI IIpH CTIEKaHWU 3aBUCUT OT BpeMeHH (1o dpenkenro)?

53. JlaiiTe onpeneneHue criekaHusl.

54. T'ne Gombliie MOJIbHAS J0JIS BAKAHCHI: OKOJIO MAJICHBKOW TIOPBI MM 0K0JI0 60Jbinoii? TTouemy?

55. Kak BpeMs HCUE3HOBEHUSI HOPHI P CIIEKAaHUU 3aBUCHUT OT TEMIEPaTyphl?

56. Kak MomnpHast TOJIsl BAKAHCHIT BOJIM3H TIOPHI 3aBHCHUT OT MMOBEPXHOCTHOTO HATSDKEHUS?

57. Kak 00BsICHUTB, TOYeMY B Mojien [TnHeca BpeMsi HICUe3HOBEHHS TIOP HE 3aBUCHUT OT pa3Mepa Kpucrayia?

58. [Touemy mporiecc criekaHus CBS3aH C HCUE3HOBEHUEM NOp?

59. o kakoit Moaeny nmopa ucuezaet OvicTpee: no Openkento wiu no [Munecy?

60. Kak ornuyaercs HanpsbKeHUE B CIIydae IUIaCTHYECKOTO U BSI3KOTO TEUEHHUs?

61. Ha moBepxHOCTh IBYX cIu1aBoB Fe-RuU HaHeceH cioii RU 1 mpoBoIUTCS OTXHUT MPH ABYX TeMIlepaTypax (nepBas 3a1ada Barnepa).
Tommuna cnost pactymeit B-dassl mpu 1200 C coctaBmia 12 mkM. PaccunTaiite Tommuumny -¢aset npu 1400 C, eciti BpeMst OTxKHTa
YMEHBIINTH B 5 pa3. Bocnonp3yiTech SMINPHYSCKUME HpaBuiiaMu Ai1st camonud dysun xkernesa. [Ipumute b << 1.

62. Ha moBepxHoCTh 1ByX craBoB Fe-Ta (at. % Ta > 50) HaneceH ciioif Ta ¥ IPOBOAUTCS OTKUT NIPH ABYX TeMIlepaTypax (meppas
3agava Barnepa). TonmmHa cios pactymeit B-¢assl mpu 1500 C cocrabmia 10 mxm. PaccunTaiite Tommuny B-¢assl npu 1300 C, ecnu
BpeMs OTxkHra ypenuuuth B 10 pa3. Bocmone3yiitecs SMIuprYecKuMH npaBuiamu i camoauddysuu xenesa. [pumure b << 1.

63. Ha moBepxHocTh 1ByX ciiiaBoB Fe-Be (at. % Be < 70)naneceH cnoif F€ 1 mpoBOAUTCS OTXKUT NIPHU IBYX TeMIlepaTypax (mepas
3anaua Barnepa). TommmHa ciost pacrymieit o-dassl npu 900 C coctaBuia 5 MkM. PaccunTaiite Tonmmny o-¢assl npu 1100 C, ecin
BPEMsi OT)KHTa YMCHBIIHTH B 5 pa3. Bocnonb3yiiTech SMIMPHYECCKAMH MpaBmiiamMu 1uist camoanddysuu 6epuust. [Ipumure b << 1.
64. B nepecsinieHHOM TBepaoM pactBope Fe-Mo (90 at. % MO0) npu oTk1re BOSHUKAIOT U PACTYT YaCTUIbl XUMUYECKOTO COSIMHEHNSI.
ITpu 1000 C cpennuii panuyc yactur cocraui 0,2 MkM. PaccunTaiite paanyc yactun npu 1200 C, ecinv yMEHBIIUTD BpeMsi OT)XKUTA B
ATh pa3. Bocmnonk3yiiTech SMIUPUUYECKUMU MPaBHIAMH JJIsi caMO U Py3un Mo IeHa.

65. B nepecsimienHoM TBepaoM pactBope Cu-Mg (90 at. % Cu) npu 0TXKUTE BO3HUKAIOT U PACTYT YaCTUIBI XHMHYIECKOTO COSTUHEHHUSI.
[Ipu 500 C cpennnii pagnyc yacturn coctaBui 0,5 mxm. Paccunraiite pagnyc yactun npu 700 C, ecnu yBenTUIUTH BpEMS OT)KHTa B TPH
pa3a. Bocnonb3yiiTech sMnupuueckumMy npapuinamMu aist camoguddysuu Meau.

66. B nepeceiuennom tBepaom pactsope Al-Ni (20 at. % Al) npu oTKHre BO3HUKAIOT U PACTYT YaCTUIIBI XHMHYESCKOTO COCINHEHHS.
ITpu 1200 C cpenuuii paguyc yactul cocraBui 3 MkM. PaccuuTaiite paguyc yactun npu 1000 C, eciau yBeIUUUTh BPEMs OTHKHUTa B




IATh pasa. Bocnonk3yiiTech SMIUpUUECKUME MPAaBHIaMU UL caMoan(y3uu HUKEIs.

67. Ha noBepxHOCTb 1BYX crnaBos Fe-Mo (at. % Mo > 50) HaneceH MouOAEH U IPOBOJUTCS OTXKUT IIPU ABYX TeMIlepaTypax (Ieppas
3anaua Baruepa). [Tpu 1300 C ronmumHa cios pacryiieit B-¢a3sl 3a 24 yaca otxura coctasuia 40 mxwm, a ipu 1500 C 3a 12 yacos — 200
MKM. Paccunraiire snepruo aktusauun uddysun monudaena B B-dase. lpumure b << 1.

68. Ha moBepxHoCTh 00pa3ia u3 criaBa AgZr2 (HECTEXHOMETPHYECKOE XUMUYECKOE COCIMHEHNE) HAHECCH YNUCThIN IUPKOHUN
(nepBas 3agaya Baruepa). [Tocne omxuros B Teuenue 40 yacos npu 900 C u 30 wacos nipu 1100 C Tonumesl cnost pactyuiei B-¢asbt
otinuaiotes B 10 pas. Paccunraiite sHepruro aktuBanuu quddysun nupkonus B B-¢ase. Ilpumure b << 1.

69. Ha moBepxHocTh ByX cruiaBos Fe-Ti (ar. % Fe > 70) HaHeceHo kene30 U IPOBOJUTCS OTXKHUT TIPU ABYX TeMIieparypax (repsast
3anaua Barnepa). [Tpu 900 C tonmruna ciost pactyiiei a-¢pa3sl 3a 50 yacoB oTxura cocraBmia 4 Mkm, a pu 1200 C 3a 20 gacos — 60
MkM. Paccuuraiite sHepruto akruBanuu auddysun turana B o-¢pase. [pumure b << 1.

70. Tpu nzmenennn Temmepatypsl ¢ 400 C 1o 500 C macca cdeprdaeckoii yacTHIBI XuMuueckoro coenunenus Al2CuU mpu pacmaze
HEPECHIIEHHOr0 TBEPJOr0 PacTBOpa Meau B altoMUHKH 3a 10 yacos Bo3pactaeT B 100 pa3. Onpezenure 3HEPTruio akTUBALUU
nuddy3un. 3aBUCUMOCTHIO KOHIICHTpAIMid Ha MeX(a3HOI rpaHUIle OT TeMIepaTypsl IpeHeOpeyb.

71. B nepechlmeHHOM TBepAOM pacTBope Fe-C BO3HHKAIOT U pacTyT 4acTHIB! eMeHTHTa. [Ipu omxure 600 C B TeueHne 37 yacos
CpeIHui pa3Mep YacTHIl B IEBATH pa3 MeHbIe, yeM rpu omxure mpu 700 C B Teuenue 29 yacoB. Onpenenute SHEPTUIO aKTUBAI[HH
nuddy3un. 3aBUCUMOCTBIO KOHIIGHTpAIM Ha MeX(a3HOii rpaHUIle OT TeMIIepaTypsl IpeHeOpeyb.

72. Ilpu uzmenenunu temrepatypsi ¢ 1000 C no 1200 C nmoBepXHOCTh ChepUIECKON YaCTHIIBI XMMHUUECKOTO COSANHEHHUS TIPH pacIiazie
MEePECHIIIEHHOTO TBEPOTo pacTBopa amoMunus B Hukene (20 ar. % Al) 3a 20 uacos Bospacraer B 30 pa3. Onpeienure SHEPTHIO
akTuBalnuu 11U Py3un. 3aBUCUMOCTBIO KOHIICHTPALIUH Ha MeX(a3HOH rpaHMIle OT TeMIIepaTypbl IpeHeOpeyb.

73. Ha moBepxHocTb aByx cruiaBos Al-Cu (at. % Cu > 70) naneceH cioit CU U IPOBOMTCSI OTXKHUT [IPH ABYX TeMIepaTypax (Iepsas
3anaua Baraepa): npu 600 C B Teuenue 200 yacos u ipu 900 C. Onpenenute BpeMs oTxura npu 900 C, eciu TONIIMHBL pacTyIuX a3
COBMaArOT. Bocmomnp3ylTech SMIMpPHUYECKIME TIpaBuiiaMu 11t camoauddysun amomunus. [Tpumure b << 1.

74. Ha noBepxuocts nyx cmiaBoB Al-Cu (at. % Al > 60) nanecen cioit Al 1 mpOBOAKTCS OTXKUT TIPH [IBYX TEMIIEpaTypax (mepBas
3anaua Baruepa): npu 400 C B reuenue 20 cyrok u npu S000C. Onpenenute Bpems oTxura npu S00 C, ecitu TONIIUHA CIIOS pacTyIei
(a3el TIpHU 3TOM TeMIlepaType B IATh pa3 Ooublire, ueM mpu 400 C. Bocnosp3yiiTech SMIUPUUCCKUMHE TIPAaBUIIAMU [T caMoaudGy3un
Mmemu. [Ipumure b << 1.

75. Ha noBepxuocTh nByx cmaBo Fe-Ti (at. % Fe > 70) nHanecen cioii Fe u mpoBoauTCst OTXKUT IIPH IBYX TeMIiepaTypax (mepsast
3amada Baruepa): mpu 1000 C B Teuenue 120 wacos u mpu 1200 C. Onpenenute Bpems omxura mpu 1200 C, eciu TOMIHUHA CIIOS
pacrymieii ¢asel npu 1000 C B necsarsb pas menbiie, yeM npu 1200 C. Bocnons3yliTech SMIUPHYECKUMHU PABUIIAMH IS
camomuddysun Tutana. [pumure b << 1.

76. Ha moBepxHOCTb J1BYX ci1aBoB Fe-RuU HaHeceH cioil Fe u npoBoauTCs OTXKUT IIPH ABYX TeMIlepaTypax (Iepsas 3ajaua Baruepa):
mpu 1000 C B Teuenue 30 wacos u ipu 1200 C. Onpenenute BpeMs oTkura rpu 1200 C, ecu TOJIIHUHA CI0S pacTyiei Gpas3pl mpu 3ToH
TemIepaType B iecath pa3 6osbiue, geM rnpu 1000 C. Bocnonb3yiiTech sMIUpHUUeCKUMU IpaBUIaMH AJ1s caMouddy3un pyTeHus.
IpumuTe b << 1.

77. Ha noBepxHOCTb J1ByX craBoB Fe-Be (at. % Be > 70) naneceH cnoii Be u npoBoanTcs OTKUT NIpU ABYX TeMIlepaTypax (Ieppas
3amava Barnepa): mpu 900 C B Teuenne 100 gacoB u ipu 1100 C. Onpenenure Bpems oxwura npu 1100 C, ecru TonmuHa cios
pacryieii (a3sl npu 3TOH TEeMIlepaType B Tk pa3 6ounblie, yeM rnpu 900 C. Bocnonb3yiitech SMIMPUUECKUMH TIPABUIIAMH IS
camouddysun xenesa. [Ipummure b << 1.

78. Ha moBepxHOCTb 1BYX craBoB Fe-Zr (at. % Fe > 35) naneceH cnoii Fe u mpoBoAUTCS OTXKUT IIPU IBYX TeMIepaTypax (mepsas
3amada Barnepa): mpu 1300 C B Teuenue 32 gaco u ipu 1100 C. Onpenenure Bpems omxura npu 1100 C, ecu TonmmHa ciost
pacrymieii $ha3sl npu 3TOH TEeMIlepaType B ATk pa3 Menblie, 4eM npu 1300 C. Bocronb3yiTech SMIUPUYECKUMU MPABUIAMHU IS
camoudysun nupkonus. Ipumure b << 1.

79. B nepeceliieHHOM TBepAoM pactBope Ag-Zr (10 at. % AQ) IpH OT)KUre BOZHUKAIOT U PACTYT YACTHIILI XUMHUUECKOTO COSINHEHNSI.
ITpu 900 C 3a 200 yacoB oTkura cpeauuii paguyc yactuil coctasui 0,14 Mmxm. Paccuutaiite sHepruro aktuBanuu quddysuu, eciau npu
1000 C 3a 100 yacoB oTxura cpenHuit paguyc yactur coctaBmi 0,28 MKM.

80. B nepecoitennom tBepaoM pactBope Al-Cu (5 at. % Cu) npu OTKUre BO3HUKAIOT U PACTYT YaCTUIIBI XUMHUUYECKOTO COCIMHCHHS.
IMpu 400 C 3a 20 cyTok oTxuUra cpeanuii paauyc yactui cocraBui 30 HM. Paccunraiite snepruto aktusamu quddysuu, ecnu npu 500
C 3a 10 cyrok oTxura cpenHuii paguyc gactui coctaBmi 0,2 MKM.

81. B nepecnienHom tBepaoM pacteope Al-Ni (15 at. % Al) npu oTkure BO3HUKAIOT M PACTYT YaCTHIIBI XUMHYECKOTO COCANHCHHSL.
ITpu 600 C 3a 10 cyTok oTxura cpenHuii paanyc yactuil cocrasui 30 HM. Paccuunraiite sHepruto akruBauu auddy3un, ecnu npu 800
C 3a 8 CyTOK OTXHra CpeJHUH paanyc 9acTull cocTaBui 1,1 MKM.

82. B nepecsliieHHOM TBepaoM pactBope Fe-Be (20 at. % Be) npu oT:xure BO3HUKAIOT U PACTYT YaCTUIIBI XUMHYECKOTO COCTUHEHUSI.
ITpu 700 C 3a 200 yacoB oTKUTA CpeHUIA paauyc YacTull coctaBui 60 HM. PaccuuTaiite sHepruto aktuBauu AudHy3uu, eciu npu
800 C 3a 150 yacoB oTxwura CpeHud paguyc qactuil coctaBmi 180 HM.

83. B mepeceimienHoM TBepaoM pactBope Fe-Ti (20 at. % Fe) npu 0T)KUre BO3HUKAIOT M PACTYT YACTUIIBI XUMHYECKOTO COCTMHEHNSI.
ITpu 8000C 3a 30 cyTok oTxKura cpeqHuit panuyc yactui coctasui 20 HM. PaccunTaiite sHepruto aktuBauuu quddysun, ecinu npu 900
C 3a 10 cyTok oT)xura cpeIHui paanyc yacTuil coctaBui 50 HM.

84. B nmepecoimenHom tBepaoM pactsope Al-U (10 at. % Al) pu oTKure BO3HUKAIOT U PACTYT YaCTUIBI XUMHUUYECKOTO COCTHHEHHMS.
ITpu 1000 C 3a BpeMms 5 yacoB OTXKUra CPETHUN PaINyC YacTHI COCTaBUI 6,6 MKM. Paccumraiite sHepruio aktuBamu 1udy3uu, eciu
rpu 800 C 3a 20 yacoB OT>KHUTra CpEeIHUN pauyc YacTULl COCTAaBUI 2,1 MKM.

85. Bpemst HOJTHOTO PacTBOPEHUS MOP MPH ra30M30CTaTHIECKOM MPECCOBAHUH O ACHCTBHEM CHII TIOBEPXHOCTHOTO HATSHKEHHS MPH
temneparype 600 C B Tpu pa3a MeHblie, ueM npu temneparype 500 C. Onpenenure sHepruro akTuBauuu Auddy3un, ecim HavaabHbIH
paauyc nopsl ipu 600 C B 1Ba pa3a Gombiue, yem npu remneparype 500 C.

86. Bpemst IOJIHOTO PacTBOPEHHUS IIOP MPHU ra30M30CTaTHIECKOM NIPECCOBAHUM MO ACHCTBUEM CHJI IIOBEPXHOCTHOTO HATSKEHHS IS
nops! 40 M nipu 1400 C cocrasnsiet 30 ¢, a st nops! 30 amM npu 1300 C — 40 c. Onpenenure TeMiepaTypy IJIaBJIeHNs MaTepyaa.
Bocmomnbp3yiiTech SMIMPUYECKIMU IPABHUIIAMHU JUTs caMoaAn G dy3u.

87. YMeHbllIeHHe paguyca IOpbl B METaJlIe IIPU ra30U30CTaTHYECKOM IIPECCOBAHUY IO ACHCTBUEM CUII BCECTOPOHHEro cxarus ¢ 0,5
MkMm 110 0,4 mxMm nipu 1200 C mpoxoaut 3a 100 gacos, a ¢ 0,5 mxm g0 0,3 mxm npu 1300 C — 3a 50 gacoB. Onpenenure TemnepaTypy
IUTaBJICHUS MeTaJu1a. Bocnonb3yiTech SMIMPUYECKUME MTpaBUIaMu st camoaudy3um.

88. YmeHnbiienne B ABa pasza mopsl paanycom 0,8 MKM MPH ra30M30CTaTHIECKOM PECCOBAHUH MO IEHCTBHEM CHJI BCECTOPOHHETO
cxxatus pu 1500 C mpoxoauT 3a 50 yacoB, a yMeHblIeHHE B JBa pa3a nopsl pajuycoM 0,4 mxm npu 1300 C —3a 100 gacos.




OnpeaenuTe SHEPTHI0 aKTUBALUHU TUPPY3UH.

89. Paguyc nop npu ra3ou30CcTaTUYECKOM IIPECCOBAHUY 0] JEHCTBUEM CUII BCECTOPOHHEro cxxaTus B TTaHe npu 1500 C 3a 100
yacoB ymeHpumics ¢ 10 mxm 1o 1 mxm. Paccumnraiite kputnueckuit paamyc nopsl. Bocmonb3yiTech SMIUPUYECKUMU PAaBUIIAMH IS
camonuddys3uu TuTaHa.

90. Paanyc mop mpu ra30M30CTaTHYECKOM MPECCOBAHUH MO IEHCTBHEM CHII BCECTOpOHHeTo cxkaTus B cBuHIle npu 250 C 3a 11 gacos
yMmeHblmics ¢ 20 MKM B iBa pa3a. Paccuuraiite kputuueckuil paguyc nopsl. Bocnons3yiitech sMIupuuecKUME IpaBUIaMu JJIs
camoaudy3un CBUHIIA.

91. Paguyc nop npu ra3ou30cTaTUYECKOM IIPECCOBAHUU N0J] JEHCTBUEM CUII BCECTOPOHHEro cxxaTus B unauu npu 100 C 3a 20 yacoB
ymensmmics ¢ 30 mkm 10 20 MmxM. PaccuunTaiite kpuTHueckuii paanyc nopsl. Boconp3yiTech SMINPUIECKIMHI TIPABHIIAMU JIJIS
camouddy3un uaAuA.

92. Paanyc mop npu ra30M30CTaTHYECKOM MPECCOBAHNY MO ICHCTBUEM CHJI BCECTOPOHHETO cxkatus B Bodbdpame mpu 3000 C 3a nsoe
cyTok yMmeHblmics ¢ 50 mxm 10 40 MxM. Paccuuraiite kputnueckuil panuyc nopsl. Bocnoib3yitech SMIUpUUECKUMY IPaBUIAMHU JUIS
camoauddy3un Bosbhpama.

93. IIporekaeT razouzocTaTH4ecKoe npeccosanue amomunus npu 400 C moxn neifictBueM cui BcectopoHHero cxxaTtus 1E8 Ila.
PaccunTaiiTe BpeMst HOJIHOTO PacTBOPEHHMS MTOPBI KPUTUYECKOTO pajyca MoJ AeHCTBUEM CHII HOBEPXHOCTHOTO HATSKCHHSL.
Bocnomnb3yiitech SMIMPUYECKUMU NIPaBUIIaMU JUIs caMOAUGY3UH allOMUHUS.

94. TIpotekaeT razousocraTuueckoe npeccopanue meau npu 800 C mox aeficTBueM cui BcectoponHero cxatusi 1E8 I1a. Paccuunraiite
BpeMsI [IOJIHOTO PAaCTBOPEHUS IIOPhl KPUTUUECKOTO pajuyca o] JeHCTBUEM CHUJI IOBEPXHOCTHOIO HaTsbKeHUsl. Bocnonb3yiiTech
SMITUPUYECKUMHU IpaBHiIaMu A1 camoxuddy3nn Mean.

95. (15) IIpotexaet razonzocTaTH4eckoe npeccoBanue Monudaena npu 18000C nox nefictereM cuit BcecTopoHHero cxkatus 3-108 Ila.
PaccunTaiiTe BpeMst HOJIHOTO PacTBOPEHHS ITOPHI KPUTHYECKOTO pajHyca MoJ AeHCTBUEM CHII HOBEPXHOCTHOTO HATSKCHHSL.
Bocmomnb3yiiTech SMIMpUYECKUMU NIpaBUIaMu Ui caMoanG dy3uu MoIubieHa.

96. OTHoeHue yTH TudPy3un Bakaucuit Kk mytu auddys3un aromon B Metaiie ipu 700 C 3a 01HO U TO ke BpeMst oTiin4atorcs B 570
pa3. OmnpezenuTe 3TOT METall U pacCUUTaliTe BpeMsl HCUE3HOBEHHS B HEM HOP paanycoM 10 MKM IpH ra30U30CTaTUUECKOM
MpecCoBaHMM MO JieiicTBUEeM cril BcecToporHero cxxatust E108 ITa mpu 700 C. Bocnonb3yiiTech SMITUPUUCCKUMHE PABUIIAMH IS
camoauhy3un.

97. OtHoenue ko3 dunpenta nuddysuu Bakancuii k koddduimenty auddysuun atomo B Merasie npu 943 C otnuuarorcs B 6E4
pa3. OmpenenuTe 3TOT METaJUT H pacCCUUTalTe, Ha CKOJIBKO YMEHBIIUTCS B HEM ITopa pagumycoM 20 MKM IPH ra30M30CTaTHIECKOM
IIPECCOBAHUH 0] IeHCTBUEM CHII BcecTopoHHero cxxatust 1 ES Ila B Teuenue 15 yacos npu 943 C. Bocnonb3yiiTech SMINPHYECKUMU
MpaBUIaMu I camoan(Hy3um.

98. OTHOIIEHHE YaCTOTHI CKAUKOB BAaKAHCHUH K YaCTOTE CKAuKOB aToMOB B MeTaiuie ipu 537 C ominuatorest B 1ES pa3. Onpenenure
ATOT METAaJUI ¥ pacCUUTANTe BpeMs YMEHBIICHUS paanyca mopsl B HeM ¢ 20 MkM 710 10 MKM ITpH ra30M30CTaTHYECKOM MPECCOBAHUH TTOJT
neficTBueM cui BcectopoHHero cxatus 1ES IMa mpu 537 C. Bocnons3yiTech SMIMPUYECKUMU NPaBUIaMHU U1 camoaudby3un.

99. Koaddurments! auddy3un Bakancuii B metaiuie npu remnepatypax 2100 C u 2290 C otnuuarotcs B 2 pasza. Onpeaenure 3T0T
METaJll ¥ PacCUuTaiiTe KPUTUUECKUI paiyc IOpPhl B HEM IPU ra30M30CTaTUIECKOM IIPECCOBAHUY 110 EHCTBUEM CHII
noBepxHOcTHOTO HaTspKeHus pu 2000 C, ecin BpeMst IOTHOTO McYe3HOBEHHs TOphI coctaBmiio 0,9 ¢. Bocmobp3yiitech
SMIIUPUUECKUMHU IpaBUIaMU IS caMoau(dys3uu.

100. KoapdurmenTs! 1udGy3un aTOMOB B MOHOKPHCTAJUTMYECKOW METAJUTMIECKON IPOBOJIOKE AuaMeTpoM 0,5 MM TIpH TeMIiepaTypax
2110 C 1 2300 C orimuatores B 5 pa3. Onpenenure STOT METaJT U paccuuTaiTe ckopocth auddy3noHHOM noiasydect B Hem npu 2300
C, ecin pactaruBaroinee HarpspkeHre cocrasisier 1E8 Ila. Bocnons3yliTech SMIUpUYeCKUMU MPpaBUIaMU ISt caMOAn(BQY3UH.

101. YacToThl CKaYKOB aTOMOB B MOHOKPUCTAJUTMUECKOW METAJUIMYECKOH MPOBOJIOKE tuameTpoM | MM npu remneparypax 544 C u 590
C ornmmyarorcs B 3 paza. OnpenenuTe 3TOT METaJUI U paccUnuTaiTe CKopocTh nuddy3nonHo# nonsydecty B HeM mpu 590 C, eciu
pacTarusatolnee Hanpsbxenue cocrasisier SE9 ITa. Bocnonb3yiitech SMIMpUYECKUMU NIPABUIIAMHU JUIs caMoAuGb by3un.

102. Iyt nuddysuu atomoB B Metaiie npu Temieparypax 1410 C u 1600 C 3a o1HO U TO e BpeMst OTIMYAIOTCA B 3 pasa.
Omnpenenure TOT METAILT M PaCCUUTANTE, Ha CKOJIBKO YMEHBIIUTCS B HEM 110pa PaJuycoM 3 MKM IIPH CIIEKaHUH B TeUEeHHE 25 4acoB
mpu 1600 C. Bocmonp3yiTech SMIUPUICCKUMU MPaBUaaMu st camoauddysum.

5.4. MeToaIMKAa OLIEHKU OCBOEHHUSI TUCHUIIMHBI (Moays, npaktuku. HUP)

OreHKa Ha KOHTPOJIBHBIX MEPONPUSATHSX BBICTABISIETCS! O0YYAIOLIMMCS HA OCHOBE KPUTEPUEB YPOBHEW OCBOCHUS KOMIIETECHIIMN
(COOTHOCHUTCS C YPOBHSIMH: «IIOPOTOBBIN» — OIIEHKA «3%», IPOJBHHYTHII» — OLIEHKA «4» U «BBICOKHID» — OLICHKA «5%).

O1eHKa «OTIUYHOY» MM «XOPOIIO» CTaBUTCS, €CIIHM CTYACHT MOJIHO U3JIaraeT U3y4eHHbIH MaTepuall, 0OHapyKUBAET TOHUMaHHE
crienUKY BOTPOCa, AaeT NPaBUILHOE ONpe/ieNIeHHe OCHOBHBIX TIOHATHH pedeBO KOMMYHUKAINY; 00OHAPYKMBAET MOHUMAaHUE
MaTepHaia, MoOXeT 000CHOBaTh CBOM CYXKIICHHS, TPUMEHUTh 3HAHUS Ha MPAKTHKE, IPUBECTH HEOOXOAUMBIE PHUMEPHI,
CaMOCTOSITEIIFHO COCTABIICHHBIC; U3JIaTaeT MaTepHall IOCIeI0BATEIbHO U MIPABHIIBLHO C TOYKU 3PSHUS HOPM JINTEPATYPHOTO SI3BIKA,
BJIaJIC€T HABBIKAMH SI3BIKOBOTO aHalin3a. OTBET HE COJEPKUT (HaKTHIECKHE OLTHOKH.

OrneHka «yI0BIETBOPUTEILHO» CTABUTCS, €CITU CTYACHT JaeT OTBET, yIOBIETBOPSIONINI TeM ke TpeOOBaHMIM, T.€. OOHApYKHBAaeT
MMOHUMaHHUE criel(pUKH BOTIPOCa, HO PU OTBETE HE AEMOHCTPUPYET JIOCTATOYHOH 00OCHOBAHHOCTH CYXIICHHH, /UM OTYACTH
MTOJIMCHSIET PAcCyKACHHUS MEPECKa30M TEKCTa, H/WIH A0MYCKAeT OAHY (DAKTHUECKYIO OLIHOKY.

O1eHKa «HEYIOBJICTBOPUTEIBHOY CTABUTCS, €CIIM CTYJICHT OOHAPYKMBAEeT He3HAHKE OOJIbILICH YacTH MaTepralia, HEeBEPHO OTBEYAET Ha
BOIIPOC, TAET OTBET, KOTOPBIHA COJIEPIKATEIILHO HE COOTHOCUTCS C TTOCTABICHHOH 3a1aueil, OmycKaeT omuOKH B (hOpM yTUPOBKE
OTpEeIeNICHHI U TPAaBHJI, UCKAXKAIOIINE UX CMBICI, OSCIIOPSIIOYHO H3JIaraeT MaTepHall.

Texymuii KOHTPOIIb IPOBOIUTCS C LETBIO 0OECTIeUeHUs] CBOEBPEMEHHOM 00paTHOM CBSI3H, U KOPPEKIUU 00yUeHsI, aKTUBU3AINN
CaMOCTOATENIbHOM paboThl CTYAeHTOB. OOBEKTOM TEKYIIETO KOHTPOJIS SBJISIFOTCS KOHKPETU3UPOBAHHBIC PE3YJIbTaThl 00yUCHHUS
(yueOHBIE TOCTHMIKEHHS) TI0 AUCIIUTUIHHE.

6. YHAEBHO-METO/MYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomennyemas autepatypa

6.1.1. OcHOBHAs1 IUTEpATYpa

ABTOPBI, COCTaBUTENHN 3arnaBue bubmmorexa H3parenbcTBO, IO




boxkmreiin b. C.

Juddysus B Metamnax: yuebd. mocodbue

JUIs CTYJI. BY30B 110 criell.- du3nka
METaJlJIOB

bubmmorexka MUCuC M.: Metamnyprus, 1978

JI1.2 |Bokmreiin B. C., dusnyeckast XUMUS: TEpPMOIMHAMUKaA |DJeKTpOHHas OubanoTeka M.: Uzn-Bo MUCuC, 2012
Menpenes M. U., Y KMHETHKA: YUCOHUK
IToxsucues 0. B.

JI1.3 |Ocrporckuii Anaronuii|®usudeckas xumus.Pasn.: Iuddysus |budmrnoreka MUCuC M.: Yueba, 2001

CepreeBuy, bokreitn
Bopuc Camyunosud

B MeTaJutax: MeTol. yKa3aHust 1Jist
caMocTosT. paboTsl cty. crern. 0708,
0709 u 510400

6.1.2. JlonosHuTeIbHAS JIUTEPATYpa

ABTODBI, COCTaBUTENHN 3arnaBue bubnmorexa H3parenbcTBO, IO
JI2.1 |bokwreiin b. C., Juddysus aToMoB 1 HOHOB B TBepbIX | bubnuorexa MUCuC M.: U3n-Bo MUCuC, 2005
SpocnaBues A. b. Tejax
6.1.3. MeTroanueckue pa3paboTku
ABTOpBI, COCTaBUTEIH 3arnaBue Bubmmoreka WznarenbcTBO, TOX
JI3.1 [OcrpoBckuii Anaromnuii|Pusuueckas xumus.Pasn.: [uddysus |DnexkrpoHHas OubinoTexa M.: Yueba, 2001
CepreeBuy, bokmTeiiH B Mmerayuax: Meroa.ykasaHus Juis
Bopuc CamymnoBud camocTosT. paboTsl cryn. crer. 0708,
0709 u 510400
6.2. Ilepeuennb pecypcoB HHGOPMAHOHHO-TEJIEKOMMYHHKAIMOHHOI ceTn « MHTEpHET»
21 |duddysus u quddysnonno-konTpoaupyemsie mporecchl  |https://Ims.misis.ru/ebooks/physical-chemistry/index.html
32 | Auddysus u auddy3noHHO-KOHTpOIHMpYeMble nponecchl  |https://Ims.misis.ru/courses/2157/modules/items/131381
6.3 Tlepeyennb NPOrPaMMHOTO 00ecTeYeHHst
I1.1 Dduznyeckas XUMHUs
o JInnensuu [10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr
I1.3  [ESET NOD32 Antivirus
I1.4  |Microsoft Office
I.5 [MS Teams
I1.6  |Koncynprant [lnroc
I1.7 |Moodle
6.4. Ilepeuenb HH(POPMAMOHHBIX CIPABOYHBIX CHCTEM M TPo¢ecCHOHATBHBIX 623 JaHHBIX
1.1 |Karanor Poccuiickoii rocynapcrsensoii Guomiorekn (PI'B) [mekrpornsiii pecype]. — http://www aleph.rsl.ru
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Hasnauenue OcHaleHue
b-734 JlexumonHas ayauTopus KOMIUIEKT yueOHOl MeOenu Ha 140 Mect s
oOydaromuxcs, pabodee MECTO IpernoaaBaTes,
MyJbTUMEANHHOE 00OpydOBaHHE, HOYTOYK C
moctynom k  UTC  «UuTepuer», DUOC
YHMBEPCHUTETa 4Yepe3 JIMYHBIA KaOWHET Ha
mwiarhpopme LMS  Moodle, munensuontse
nporpammel - MS  Office, MS Teams, ESET
Antivirus u TexHHYecKHe CpeincTBa OOyUCHHS,
CIy)Kallue sl TPEJOCTaBlIeHUS WHPOPMALUK
OOJIBIION ayTUTOPHH.
Bb-825 KommnbroTepHsIi Ki1acc 16 pabGouux MecT s oOydarommxcs, padouee

MeCTO Jns TperogaBatens, MoHoOmokum HP
EliteOne 800 G5 23.8 Product No. 5NW34AV, 1
MapKepHasi I0CKa, KOMIUIEKT y4eOHOH Mebenn

YuTanbHbIA 321 3JIE€KTPOHHBIX
H3IaHNN

AynuTopus A7l CaMOCTOSATENbHOM paboThl

KOMIUIEKT ydeOHOW wMmebOenmm Ha 55 wmect mus
obyuaromuxcst, 50 IIK ¢ moctymom x HTC
«MuTeprer», DUOC yHuBepcuTeTa uyepes JIUYHbII
kabuHet Ha iarpopme LMS Moodle

UYuraneHsii 3a1 Ne 3 (B)

AynuTopus A7l CaMOCTOSATENbHOM paboThl

KOMIUIEKT y4eOHOI Mmebenu Ha 44 wmecta UIst
oby4aromuxcst, MOV Xerox VersaLink B7025 ¢
¢yHkmell  MacmTaOMpoOBaHHS ~ TEKCTOB U
m3obpakenuit, §IIK ¢ pmoctynom k MHTC
«MuTeprer», DUOC yHuBepcuTeTa uyepes JIMYHbII
kabuuer Ha miatdgopme LMS Moodle




8. METOAUYECKHUE YKA3ZAHMS JJISA OB YYAIOIINXCH

JIeKIMOHHBIE 3aHSTHSI HAICJICHBI HA M3YUCHHUE CTYJCHTaMH 3aKOHOB IH(G(GY3UH U X TPUMEHEHUs. [IpakTHYeCKHe 3aHsTUsI HalleJICHbI
Ha YMCHHUE peliaTh ypaBHeHUs TUPPY3Un 1 KHHETHYECKUE YPABHEHHSI IPOIIECCOB, KOHTPOJIMPYEMBIX TU(Py3ueii.
[IpexycMaTpuBarOTCs pacueTHBIC TOMAITHUE 3aaHusl IO pa3inyHbIM paszaenam kypea «Auddysus u nuddysnonHo-
KOHTPOJIMPYEMBIe Tpo1iecchl». [IpoBeaeHne ayIUTOPHBIX 3aHATHI MPeIycMaTpUBaeT UCIOIb30BaHIE B YI€OHOM Kypce aKTHBHBIX H
MHTEPAKTHBHBIX TEXHOJIOTHIL:

- IPOBEICHHE JIEKIUH ¢ HCIOJIb30BaHHEM HHTEPAKTHBHBIX M MYJIbTHMEIUIHBIX TEXHOJIOTHH (pe3enTanus B popmare MS
PowerPoint);

- IPH BHIIIOJTHEHUHU JOMAITHUX 3aJaHUH MIPEAYCMOTPEHO HCIIOJIb30BaHHE CIICINATH3HPOBAHHON KOMITBIOTEPHON T1a00paTopr.
JIMCUMIUTNHA OTHOCUTCS K TOYHBIM HayKaM U TpeOyeT 3HAYUTEILHOTO 00beMa caMOCTOSITeNIbHOM paboThl. OTAeNbHbIC yieOHbIC
BOIIPOCHI BEIHOCSITCS] HA CAMOCTOSATENBHYIO IPOPAOOTKY U KOHTPOIUPYIOTCS OCPEICTBOM TeKyIlel arTectanuu. [1pu aTom
OpraHMU3yIOTCSI TPYIIOBbIC ¥ WHIUBUIYaJIbHbIC KOHCYIbTAIMU. KauecTBEHHOE OCBOCHUE IHUCIMIUTUHBI BO3MOXHO TOJBKO MPU
CHUCTEMATHYECKOI CaMOCTOATENBHOM padoTe, YTO MOACPIKUBACTCS CHCTEMOM TEKYIIeH U pyOe)KHOW aTTECTAIIUH.




