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1. HEJIX OCBOEHUA

1.1

Hayunts npumMeHATh 3aK0HBI AU Gy3un AT aHaIH3a UG PY3HOHHBIX IPOIECCOB B MaTEepHaIax, Pa3IMIHbIE CIOCOOBI
onucanus mpouecca quddy3noHHOro nepeMenieHus] aTOMOB B METAJIaX, METObI ONIPECICHHS COOTBETCTBYFOLIMX

k03¢ GUIMEHTOB, PHU3MUIECKIHE OCHOBAHUS U MEXaHU3MBI MPOIecca. OOYYUTh BIUSHHIO MOJICH, OCOOCHHOCTIM UG PY3UN
B MHOTo(a3HbIX CHCTEMaX, a Tawke poiu Auddy3un B poreccax Mpou3BOACTBA, IKCIUTYaTalliK U pa3pyLICHHs
METaJlJIOB.

2. MECTO B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Baox OIT: b1.B

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOfI MOATOTOBKE 00y4aI0IIerocsi:
2.1.1 |Kpucramnorpadus
2.1.2 | MaremaTtuueckasi CTaTUCTUKA M aHAJIU3 JAHHBIX
2.1.3 | Meroasl MaTeMaTu4ecKoil pusnku
2.1.4 | Teopernueckas MEXaHUKA 1 OCHOBBI TEOPUH YIPYTOCTH.
2.1.5 | ®Pusuka
2.1.6 [DOnexrporexHuKa
2.1.7 |Marematnka
2.1.8 | Opranmueckas XuMus
2.1.9 |Hudopmarnka
2.1.10 | Xumus
2.1.11 | MmxeHepHas 1 KOMITBIOTEpHAs TpaguKa
2.2 JucuumianHbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeiIecTByoOIIee:
221 Bricmas matematrka. CrieLriiaBbl.
2.2.2 |KBaHTOBas MexaHHKa
2.2.3 | Hay4Ho-uccnenoBaTenbckas pabora
2.2.4 |HayuHo-uccnenoBaTenbckas paboTa
2.2.5 | ®usuka NOBEPXHOCTH
2.2.6 |BBenenue B GU3UKY NOTYIPOBOIHUKOB
2.2.7 |BBenenue B pU3MUKy TBEPAOTO Tela
2.2.8 | KsanroBas mexannka. CrienriaBel.
2.2.9 | KommbroTepHsle METOIBI B (hU3HKE
2.2.10 | Metoapl PU3UKO-XUMUIECKHX HCCIICAOBAHUN
2.2.11 |Henwuneitnas ¢pusuka
2.2.12 | OdopmieHne pe3ynbTaToB HAYIHOH NeITeTHOCTH
2.2.13 | CnenmanpHBIH QHU3NIECKUH TPAKTHKyM
2.2.14 | Cratuctudeckas pusnka
2.2.15 | CtpoeHre HEKPUCTAIUTMYECKUX CHCTEM
2.2.16 |Teopus XMMHYECKON CBSI3U
2.2.17 | TepmoauHamMuKa METAJUTMYECKUX PACTBOPOB
2.2.18 | ®usuKa KOHJICHCUPOBAHHOT'O COCTOSIHHSI
2.2.19 | ®usnueckue CBOMCTBA TBEPIBIX TEI
2.2.20 | KBaHTOBBIEC BHIYHCIICHHS
2.2.21 |Metompl BEIYMCIUTENBHOMN HU3NKI
2.2.22 |IloaroroBka K MpOLEAYPE 3aLIUTHI U 3aIUTA BBITYCKHON KBATM(UKATUOHHON pabOThI
2.2.23 |IloaroToBka K IpoOIEAype 3aIUThI U 3aIIUTA BBITYCKHOH KBaMU(HKAIIMOHHON pabOTHI
2.2.24 |llpenaumnoMHas IPaKTHKA IS BEIITOTHEHHS BBITYCKHOW KBaMM(HKAIIMOHHON PaboTHI
2.2.25 |IlpenmuminoMHas IPaKTHKA IJIS BRIITOJHEHHS BBITYCKHOW KBaMM(HKAIIMOHHOH paboTHI
2.2.26 |CrarucTudeckue pacueThl paBHOBECUI
2.2.27 |Teoperndeckas HAaHO(OTOHHKA
2.2.28 | TepmoauHamMKa HEPaBHOBECHBIX IPOILIECCOB
2.2.29 | TepmoauHamMHKa CIOXKHBIX CHCTEM
2.2.30 | dusuka HU3KOPa3MEPHBIX CUCTEM

2231

doToHnKa




3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMHA

IIK-2: Cnioco6eH ocylecTBIATH BbINOJHEHHE IKCIIEPMMEHTOB M 0(hopMIiIeHHe Pe3yJIbTATOB HCC/Ie10BaHMii U pa3paGoToK B
obaactu Guznku

3HaTb:

ITK-2-31 3axons! tuddy3un

OIIK-1: Cnioco0eH npuMeHsTh 0a30Bble 3HAHHA B 00J1aCTH (PM3UKO-MaTeMaTHYeCKUX M (MJIM) eCTeCTBEHHbIX HayK B cdepe
cBoeii npogeccuoHaILHOI 1eATeTbHOCTH, 0CYIIeCTBIISITH MOJIEJTUPOBAHME U AHAJM3 /ISl HIPOBEIEHHS AeTAJbHbIX
HCCIeJOBAHUI U MONCKA pellleHUs] TEXHHYEeCKHX BOIIPOCOB B COOTBETCTBYIOLIEH 00/1aCTH MCCIe0BAHUS

3HaTh:

OI1IK-1-32 [uddy3rnoHHbIE MPOIIECCH B MHOTOKOMIIOHEHTHBIX M MHOTO()a3HBIX CHCTEMaX

OIIK-1-31 OCHOBHBIE 3aKOHOMEPHOCTH MOJICTHPOBAHUS U (D(Y3UH B TBEPABIX TeTaX U MEXaHU3MBI TUGQy3Hn

IK-2: Cnioco6eH ocyliecTBIATH BbINOJHEHHE IKCIIEPMMEHTOB M 0(popMIiIeHHEe Pe3yJIbTATOB HCCIeA0BaHMIi U pa3paGoTok B
obactu Gu3nKu

YMmerb:

[IK-2-¥Y'1 npuMeHsTh 3aK0OHBI UG QY3UN [T TPOTHOUPOBAHUS U aHAI3A BIMSHHS XUMUYECKOTO COCTaBa, TEMIICpaTyphl U
JIaBIICHUsI Ha KMHETHKY IIPOIIECCOB B TBEP/BIX TeNax

OIIK-1: Cnoco6eH npuMeHsSITh 0a30Bble 3HAHUS B 00/1acTH QU3NKO-MAaTEMATH4YeCKUX U (WJIH) ecTeCTBEHHBIX HAYK B cdepe
cBoeii npogeccuoHaILHOI 1eATeTbHOCTH, 0CYIIeCTBJISITh MOJIEJTUPOBAHME U AHAJM3 /ISl NPOBEIEHUS AeTAJbHbIX
HCCIeJOBAHUI U NONCKA pellleHUs] TeXHUYEeCKHX BOIIPOCOB B COOTBETCTBYIOLIEH 00/1aCTH MCCIeOBAHUS

YMmerb:

OIIK-1-Y2 BpiOupars onTUManbHbIE METOIbI ISl PEIICHUSI MAaTEPHAIOBETYECKUX 3a/1a4, 3aBUCSIIUX OT XapaKrepa MPOTEKAIOIUX B
HUX TGO Y3HOHHBIX (a30BbIX H CTPYKTYPHBIX MPEBPaIleHHNA

OIIK-1-Y1 [TpumeHATH 3aK0HBI ARG GY3UH TS IPOTHO3HPOBAHUS U aHAIN3a BIUSHUA XUMHIECKOTO COCTaBa, MOJICIHMPOBAHUS
KUHETUYECKHUX 3aKOHOMEpHOCTEH

IK-2: Cnioco0eH ocylecTBIATH BbINOJHEHHE IKCIIEPMMEHTOB M 0(popMIiIeHHEe Pe3YJIbTATOB HCCIeA0BaHMIi U pa3paGoTok B
odnactn GU3UKH

Baanernb:

[IK-2-B1 ympaBierreM KMHETHYSCKIMH ITapaMeTpaMHy IIPOIIECCOB B TBEPBIX TeJIaX, KOHTPOIUPYEMbIX TU(dy3nel, Takux Kak
UG Py3uOHHBIN pocT (a3, MoA3y4ecTb U CliekaHue, opooOpa3oBaHHe U aHHUTHIISLUS TI0p U Jp.

OIIK-1: Cnoco6eH npuMeHsITH 0230Bble 3HAHUS B 00/1acTH QU3MKO-MATEMATHYECKUX U (WJIH) eCTeCTBEHHBIX HAYK B cdepe
cBoeii npodeccuoHAILHOI 1eATeTbHOCTH, 0CYIIeCTBJISITh MO/IeJTUPOBAHME U AHAJM3 /ISl HPOBEIEHHS AeTAJbHbIX
HCCJIEIOBAHMIT U MOUCKA pPellleHUs TEXHMYECKHUX BONMPOCOB B COOTBETCTBYIOIIEIH 00,1aCTH HCCIe0BAHUS

Baaaernb:

OIIK-1-B1 HaBbikamMy pUMeHEHHS Ha MPAKTHKE METO0B 0OPAOOTKU M aHATU3a SKCIIEPUMEHTATBHON HHPOPMAITUH

OIIK-1-B2 MeTonamu pemieHus: MaTepHaIOBETUECKUX 3a/1a4, 3aBUCAIINX OT XapaKkTepa IMPOTEKAfONHNX B HUX AU DY3HOHHBIX
(ha30BBIX U CTPYKTYPHBIX IPEBPAIeHUI

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Paznea 1. Knacenduxanus
U pelleHue YpaBHeHU

auppysun
1.1 BBenenne. 3aKoHBI 5 2 OIIK-1-31 JI1.1

muddyznn. KoadduimeHTsr OIIK-1-32 JI1.3J12.1
nuddysun /Jlex/ OIIK-1-Y1 3132

OIIK-1-¥2

OIIK-1-B1

OIIK-1-B2 IIK-
2-31 I1IK-2-V1

I1K-2-B1




1.2 [ToaroroBka K MpakTU4ECKUM 2 OIIK-1-31 JI1.1
3aHATUAM. M3yueHue OIIK-1-32 JI1.2J12.1J13.
JIEKIIMOHHOTO OIIK-1-Y1 1
Mmarepuana /Cp/ OIIK-1-Y2 3132

OIIK-1-B1
OIIK-1-B2 IIK-
2-31 TIK-2-V1
[IK-2-B1

1.3 Pemenus 1-ro ypaBHeHUs 2 OIIK-1-31 J1.1
®duka /Tp/ OIlK-1-32 JI1.2J12.1

OIIK-1-VY1 2132
OIIK-1-Y2
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 TIK-2-Y1
[IK-2-B1
1.4 Pemenus ypaBHeHMi 2 OIIK-1-31 J.1
muddyznn /Jlex/ OIIK-1-32 JI1.2J12.1
OIIK-1-Y2 2132
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 TIK-2-V1
[K-2-B1

1.5 [ToaroroBka K MpakTU4ECKUM 2 OIIK-1-31 J1.1
3aHATUAM. M3yueHue OI1K-1-32 JI1.2J12.1J13.
JICKIIMOHHOTO OIIK-1-V2 1
Mmatepuana /Cp/ OIIK-1-B1 21032

OIIK-1-B2 IIK-
2-31 IIK-2-V1
IK-2-B1

1.6 Pemenue ypaBHeHus 2 OIIK-1-31 J.1
nuddysun u3 OIIK-1-32 JI1.2J12.1J13.
HCYEPIBIBAEMOTO OIIK-1-Y2 1
nucrounuka /TIp/ OIIK-1-B1 21092

OIIK-1-B2 IIK-
2-31 1IK-2-V1
[IK-2-B1

1.7 [ToaroroBka K MpakTU4ECKUM 2 OIIK-1-31 JI1.1 J11.2
3aHATUAM. U3yuenue OIIK-1-32 21032
JeKuMoHHoro Marepuana /Cp/ OIIK-1-Y2

OIIK-1-B1
OIIK-1-B2 IIK-
2-31 TIK-2-V1
[IK-2-B1

1.8 Pemenne ypaBHeHus 2 OIIK-1-31 JIT.1JI1.2
TG Py3un u3 OIIK-1-32 21032
HEucuepnaeMmoro OIIK-1-Y2
ucroynuka /TIp/ OIIK-1-B1

OIIK-1-B2 IIK-
2-31 TIK-2-Y1
[K-2-B1

1.9 [ToaroToBka K MpakTHUECKUM 16 OIIK-1-31 JIT.1J11.2 P1
3aHATUAM. 3yueHue OIIK-1-32 2192
JIEKIIMOHHOTO MaTepHara. OIIK-1-Y2
Brimonnenue /13 /Cp/ OIIK-1-Bl1

OIIK-1-B2 IIK-
2-31 TIK-2-Y1
[K-2-B1
1.10 | Pewenue ypaBHeHUS 2 OIIK-1-31 JIT.1JI1.2
nmuddy3uu u3 obpasua OIIK-1-32 3132
KOHEYHBIX paszmepos /TIp/ OIIK-1-Y2
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 IIK-2-V1

[1IK-2-Bl




1.11 Metozp! onpeneneHus 1 OIIK-1-31 JI1.1J12.1
ko3¢ GuIHeHTa OIIK-1-32 22
maddysun /Jlex/ OIIK-1-Y2

OIIK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-¥1
I1K-2-B1

1.12 [ToaroroBka K MpakTU4ECKUM 2 OIIK-1-31 JI1.1J12.1J13.
3aHATHSIM. M3ydeHue OIIK-1-32 1
JIeKIMoHHoro Marepuaina /Cp/ OIIK-1-Y2 22

OIlK-1-B1
OIIK-1-B2 TIK-
2-31 [IK-2-Y1
I1K-2-B1

1.13 | Meronas! onpeneneHus 2 OIIK-1-31 JIT.1J12.1 KM1
koaddurmenta OIIK-1-32 22
nuddysun /Tp/ OIIK-1-Y2

OIIK-1-B1
OIIK-1-B2 ITIK-
2-31 TIK-2-V1
[1K-2-B1
Pa3gen 2. Mopeanb
cay4aiHbIX Ou1y:K1aHMi.
Mexanusmbl 1updysun

2.1 Mopnenb cimy4aiHbIX 2 OIIK-1-31 J1.1
Oyxnanuii. MexaHu3Mbl OI1K-1-32 JI1.2J12.1
muddysu /Jex/ OIIK-1-Y2 2132

OIIK-1-B1
OIIK-1-B2 ITIK-
2-31 [IK-2-Y1
I1K-2-B1

2.2 [ToaroroBka K MpakTU4ECKUM 2 OIIK-1-31 JI1.1 JI1.2
3aHATHSIM. M3ydeHue OI1K-1-32 2192
JIeKIoHHoro Marepuaina /Cp/ OIIK-1-Y2

OIIK-1-B1
OIIK-1-B2 TIK-
2-31 [IK-2-Y1
I1K-2-B1
2.3 Crnydatiaeie oryxnanust /TIp/ 2 OIIK-1-31 J1.1
OIIK-1-32 JI1.2713.1
OIIK-1-Y2 3132
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 TIK-2-V1
[1K-2-B1

2.4 [ToaroroBka K MpakTU4ECKUM 16 OIIK-1-31 J.1 P2
3aHsaTHsIM. U3yuenue OIIK-1-32 JI1.2J12.1
JIEKIIMOHHOTO MaTepuana. OIIK-1-¥2 2192
Beinonuenwue /13 /Cp/ OIIK-1-B1

OIIK-1-B2 IIK-
2-31 TIK-2-Y1
I1K-2-B1
2.5 Mexanuzmbl nuddysuu /Tp/ 2 OIIK-1-31 J.1
OIIK-1-32 JI1.2J12.1
OIIK-1-Y2 2132
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 TIK-2-Y1
IK-2-B1

2.6 BaxaHcuoHHBII MexaHU3M 2 OIIK-1-31 JIT.1J11.2
muddyzun. Metomst OIIK-1-32 D122
H3Y4YEHHS XapaKTEPUCTHUK OIIK-1-Y2
BakaHcHit /JIex/ OIIK-1-B1

OIIK-1-B2 TIK-
2-31 [IK-2-Y1

[1IK-2-B1




2.7 [ToaroroBka K MpakTU4ECKUM OIIK-1-31 JI1.1 J11.2
3aHATUAM. M3yueHue OIIK-1-32 2192
JeKuoHHoro Marepuaina /Cp/ OIIK-1-Y2

OIIK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-¥1
I1K-2-B1

2.8 BaxancuoHHbII MexaHU3M OIIK-1-31 J.1
nmuddyzuu /p/ OIIK-1-32 JI1.2J13.1

OIIK-1-Y2 3132
OIlK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-Y1
I1K-2-B1

2.9 [ToaroroBka K MpakTU4ECKUM OIIK-1-31 JI1.1
3aHaTUAM. U3yuenue OIIK-1-32 22
neKuuoHHoro Marepuaina /Cp/ OIIK-1-Y2

OIIK-1-B1
OIIK-1-B2 IIK-
2-31 TIK-2-V1
[1K-2-B1
2.10 | M30bITounsie Bakancuu /T1p/ OIIK-1-31 JI1.1J12.1
OIIK-1-32 32
OIIK-1-Y2
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 TIK-2-Y1
I1K-2-B1
Paznen 3. udpdy3uonno-
KOHTPOJINpyeMble
MPoLeCcChI
3.1 Juddysust B MHOTODA3HBIX OIIK-1-32 JI1.1
cucrtemax /Jlex/ OIIK-1-¥Y2 JI1.2J13.1
OIIK-1-B1 3132
OIIK-1-B2 IIK-
2-31 TIK-2-Y1
[1K-2-B1

3.2 [ToaroroBka K MpakTU4ECKUM OIIK-1-32 JI1.1
3aHATusIM. M3ydenue OIIK-1-Y2 JI1.2J13.1
JeKIMoHHOro MaTepuana /Cp/ OIIK-1-B1 3132

OIIK-1-B2 IIK-
2-31 [IK-2-¥1
I1K-2-B1
33 Juddysust B MHOTODA3HBIX OIIK-1-32 JI1.1
cucremax /IIp/ OIIK-1-Y2 JI1.2J13.1
OIIK-1-B1 3132
OIIK-1-B2 IIK-
2-31 TIK-2-Y1
[1K-2-B1

34 Juddysuonnsiit poct das. OIIK-1-32 JIL.1J11.2
Juddysnonnas OIIK-1-V2 21032
koanecuenuus /JIex/ OIIK-1-B1

OIIK-1-B2 IIK-
2-31 [IK-2-Y1
I1K-2-B1

35 [ToaroroBka K MpakTU4ECKUM OIIK-1-32 JIT.1J11.2
3aHATHSIM. M3ydeHue OIIK-1-Y2 2132
JIEKLIMOHHOTO OIIK-1-B1
Mmarepuana /Cp/ OIIK-1-B2 IIK-

2-31 TIK-2-Y1

I1K-2-B1




3.6

Juddy3uoHHbIH pocT
a3 /Tlp/

OIIK-1-32
OIIK-1-Y2
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-V1
I1K-2-B1

JI1.1J11.2
31052

3.7

IMToaroToBka K IpaKTHYECKUM
3aHATHAM. M3ydenue
JeKuuoHHoro Marepuaina /Cp/

OIIK-1-32
OIIK-1-Y2
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 IIK-2-V1
IIK-2-B1

JI1.1JI1.2
01092

3.8

Juddysuonnas
koasecuenius /I1p/

OIIK-1-32
OIIK-1-Y2
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-V1
I1K-2-B1

JI1.1J11.2
31052

39

Dddexr Kupkenmona.
[Mopoobpa3zoBanue u
aHHUTHILIIUS T1op /Jlex/

OIIK-1-31
OIIK-1-32
OIIK-1-Y2
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-V1
I1K-2-B1

J1.1
JI1.2J12.1
31032

3.10

IToAroToBKa K HPaKTHYECKHM
3aHATUAM. V3ydeHue
neKuuoHHoro marepuaina /Cp/

OIIK-1-32
OIIK-1-Y2
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-V1
[1IK-2-B1

JI1.1J11.2
0192

3.11

D dexr Kuprennona /TIp/

OIIK-1-32
OIIK-1-Y2
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-V1
I1K-2-B1

JI1.1J11.2
31032

3.12

IToaroToBKa K NpakTHYECKUM
3aHATHAM. M3ydeHne
JIEKIIMOHHOTO MaTepuara.
Brimonnenue /13 /Cp/

20

OIIK-1-32
OIIK-1-Y2
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-V1
[1IK-2-B1

JI1.1J12.1
92

P3

3.13

[Mopoobpa3zoBanue u
agHUrIIIIEs mop /I1p/

OIIK-1-32
OIIK-1-Y2
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-V1
I1K-2-B1

JI1.1J12.1
92

3.14

Juddy3noHHast moa3y4ecTb.

Juddysnonnoe
crnexanue /JIex/

OIIK-1-32
OIIK-1-Y2
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-V1
[1IK-2-B1

JI1.1J12.1J13.
1
22

3.15

INoaroToBka K NpakTHUECKUM
3aHATUAM. 3yueHue
JIeKIoHHoro Marepuaina /Cp/

OIIK-1-32
OIIK-1-Y2
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-V1
I1K-2-B1

JI1.1J13.1
92




3.16 | duddysnonnas 5 2 OIIK-1-32 JI1.1J13.1
nonsy4uectsb /TIp/ OIIK-1-Y2 22
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 1IK-2-V1
[IK-2-B1
3.17 |IloaroroBka K MpakTUYECKUM 5 2 OIIK-1-32 JIT.1J12.1
3aHATHAM. M3ydenue OIIK-1-Y2 22
JeKuuoHHoro Marepuaina /Cp/ OIIK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-Y1
[IK-2-B1
3.18 | Juddyznonnoe 5 2 OIIK-1-32 JI.1J12.1
cnekanue /TIp/ OIIK-1-Y2 22
OIIK-1-B1
OIIK-1-B2 IIK-
2-31 1IK-2-V1
[IK-2-B1
3.19 [IloaroroBka k 3ayery. 5 13 OIIK-1-32 JIT.1 JI1.2 KM2
N3y4yeHue n1eKMoHHOro OIIK-1-Y2 01092
Mmatepuana /Cp/ OIIK-1-B1
OIIK-1-B2 IIK-
2-31 [IK-2-¥1
[K-2-B1
5. POHJ OIIEHOYHBIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusaTus (KOHTPOJIbHAS PadoTa, TECT, KOJJIOKBHYM, IK3aMeH H T.I), BOMPOCHI IS
CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KontponbHoe FI{III){OTIEZI:OMLE B
KM MepOpUATHE T pEl OIIPOCHI JJIS TOJTOTOBKH
KOMITETEHITHIA
KM1 Tect-1 OIIK-1-31;0I1K-1- 1. IIpu camomuddy3nm n3 «MrHOBEHHOT0» HCTOYHHKA PACCTOSHUS 10

V2;0I1K-1-32;011K-
1-Y1;Ol1K-1-
B2;0IK-1-B1;TTK-2
31,TIK-2-V 1;[TK-2-
BI

TOYKM ITepernba Ha KOHIICHTPAMOHHONM KPHBOH P TeMIeparype
0,8Tmn 3a 20 yacoB OTXKUTa U HEU3BeCTHOU Temneparype Boitie 0,8 T
3a 10 gacoB oTkura paBHbl. OnpeaenuTe 3Ty TEMIIEPATYpPy B JOJIAX
Tn. Bocnionb3yitech SMIUPUYECKUMHU [IPABUIIAMHU.

2. JIBa monyOeCKOHEUHBIX 00pa3ia, COSAMHEHHBIX B TOUKe «0»,
conepaxauiue: JeBslid 5% mpumecH, a npasbiii — 10% npumecu
omxuraroT pu Temneparype 0,9Tmun B Teuenue 9 yacos. Onpenenure,
Ha KaKod TITyOWHe KOHIIEHTPAIHs COCTaBIseT 8%?

3. OHTanbnus o6pazoBanus BakaHcuii B Metaiuie ¢ [ UK pemerkoit
ymeHbIaercs Ha 20%, a SHTalbMHs NepPEeMEIICHNs BAKAHCUIH
yBenuuusaetcs Ha 20%. Kak u Bo CKOJIBKO pa3 U3MEHUTCS ITyTh
quddy3un aTOMOB [0 BAKAHCHOHHOMY MEXaHU3MY 3a 2 yaca IpH
0,7Tmn?

4. ITocne oTxura MEAHOM POBOJIOKK AuaMeTpoM 80 MKM B TeueHue 26
4acoB J10JIst M30BITOUHBIX BakaHchil coctaBmia 0,6. Onpenenure
TeMIepartypy oTxura. Bocnons3syiitech sMIupUYecKUMH MTPaBUIaMU.
[Tpumure reomerpuueckuii koadunueHT .

5. HacroTta ckaukoB aTOMOB B 30j10Te pasHa 106 c-1 npu T1.
Paccunraiite myts nuddy3un Bakancuii 3a 5 9acos npu T2 MeHblIe,
yem T1, Ha 1000. Bocronb3yiiTech SMIUPUYECKUMU MPABUIIAMH.

6. ITomp3ysCh SMIMPHYECKAMH ITPaBUIIaMH, OTIPEICITNTE, KaKas
TeMIlepaTypa BBIIIE H Ha CKOJIBKO: Ta, IPH KOTOPOH BaKaHCHH B cepedpe
coBepuaroT 5000 ckaukoB B CEKYH]y, MJIH Ta, IPU KOTOPOH MyTh
muddy3un atomoB coctabisier 0,1 MM 3a 25 yacoB?




KM2

Tect-2

OIIK-1-32;011K-1-
B2;0I1K-1-Y2;0IK
-1-Y1;0OlIK-1-
31;1TK-2-31;1TK-2-
V1;TIK-2-B1

1. Yemy paBHBI BEICOTBI BEPTUKAIbHBIX CTYIICHEK Ha
KOHLICHTPALIMOHHOM 3aBUCHMOCTH TIpH 1 dy3un B
JIBYXKOMITOHEHTHOM CHCTeMe, Y KOTOpOi Ha (ha30BOi qrarpaMme
MMEETCs] HECKOJIBKO ABYX(ha3HBIX 00IacTell HIDKe THHUH CONUTYC?

2. B xakyto cropony cMmeniarorcsi MeTku B 3¢ dexre Kupkengomna?

3. I'ne 6onplie MoJIbHAS 1071 BAKAHCUIL: OKOJIO MaeHbKON MOPBI U
oxkoto 6ompmon? [Touemy?

4. Kaxk BpeMsI HCUE3HOBEHHS TIOPBI 3aBUCUT OT TEMIEPATYPHI?

5. HapucyiiTe KOHICHTPAIMOHHBIN npod b c(x,t1) g aupdy3un Ru
B cucteme Fe—Ru B Teuenne nekoroporo Bpemenu t1 npu 6000C, ecnu
KOHIIEHTPAIHS PYTEHUSI Ha OBEPXHOCTHU ITOyOECKOHEYHOTO 00pasia ¢
(0,t) paBna 40%, a BHyTpY B Ha4aJbHBIII MOMEHT BpeMeHH c(X,0) 5%
(KOHLIEHTpALMHU JaHbl B AaTOMHBIX ITPOLIEHTAX).

6. Ha noBepxHocTh ABYX criaBoB Co-Cr HaneceH cioit Co u
MPOBOJIUTCS OTXKUT IIPU ABYX TeMIlepaTypax (IepBas 3anada Baruepa).
Tommuna ciost pactyieit o-¢assl mpu 10000C cocraBuia 0,8 MKM.
Paccunraiite TommuHy o-¢assl mpu 12000C, eciti BpeMs OTXKHTA
YMEHBIIUTH B 5 pa3. Bocnonab3yiTech SMIMPUUECKUMU NIPABUIAMU TS
camoauddyzun xpoma. [Ipumute b << 1.

7. B cucteme Co-Cr npu 8000C nipotekaeT nuddy3noHHas
KOQICCIICHITHSI CHEPHIECKAX JACTUI] XUMHIECKOTO COCANHEHUS
Co02Cr3 B nepecslmeHHOM TBeproM pactsope (10% at. Co).
Omnpenenure cpeanuid paauyc yactuil 3a 300 yacoB omxwura, eciu
HaYaJIBHBIA paJnyC YacTUI] coCTaBisIeT 4 HM. Mcnons3yiite
SIMITUPUYECKIE IPaBmIIa JUIs caMoaudhy3un Xpoma.

8. Paccunraiite KOHEUHBI pasnyc MOPhl IPU Ta30M30CTATUIECKOM
MPECCOBaHUU B HUKEIE MO AEHCTBHEM CUII BCECTOPOHHETO cxkaTus 109
ITa pu 12000C 3a 25 yacos, ecay Ha4alnbHbIA Paguyc IOPbI
coctaBnser 30 MkM. Bocrionp3yiTech SMIUPUIECKUMH PaBUIAMH IS
camouddy3un HUKES.

9. Y ammHeHHe MOHOKPUCTAIUTHIECKOH cepeOpsIHON POBOJIOKH JUTHHOH
30 cm u nuamerpom 0,5 MM oz gericteueM rpysa 13 r npu 9000C
cocrasuio 0,5 mm. Onpenenure Bpems aedopmanuu. Bocnonb3yiitech
SMITUPUYECKIMH MIpaBriIaMu Juist camoanddysun cepebpa.

10. ITpu 11400C gacToTa ckaukoB aTOMOB B M€Tajule cocTaBiseT 4,5E5
c-1, a gactoTa ckaukoB BakaHcuii  9E9 c-1. Ompenenute 3TOT MeTallI U
paccuuTaiiTe BpeMsl IOJHOT0 NCYE3HOBEHHUS 110p paguycoM 1 MKM mpu
CTIEKaHUH B 3THX YCIIOBUSX. BOCTIONB3yHTECH SMITNPUIECKUMH
HpaBHIaMH U1 caMoau(py3UH.

5.2. Ilepeyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

IIpoBepsiemble
Kon HasBanue
WH/IUKaTOPBI ConeprxaHue paboThI
paboTsI paboTsI N
KOMITETEHITHH
P1 Pacuer OIIK-1-Y1;0IIK-1- | Ina noxyOeckoHedHOro obpasiia Mo 3aJJaHHOW 3aBUCHMOCTH
T PY3HOHHON 32;0I1K-1-31;0I1K- | npuBenecHHON KOHIICHTPAIIMH OT PACCTOSIHUS OT MMOBEPXHOCTH 00pa3ia
3a/1a4n 1-¥2;0I1K-1- CTYJIEHT JIOJKEH:

B2;0I1K-1-B1;IIK-2
-3L;IIK-2-V1;T1K-2-
B1

1. ITocTpouTh KOHIEHTPAI[HOHHYIO 3aBUCHMOCTb. YKa3aTh Ha rpaduke
TOYKY Ieperuda v HaIicaTh ¢ KOOPIHHATHL

2. OmpenenuTsd BenHIHHY Kodddurtenta muddysnn (M2/c) ms T1.
Paccunrath 3HaueHune kodpduuuenta nudppyzuum s T2.

3. PaccunTath KOHUEHTpaluo audpdy3anta (r/cM3) Ha TOBEPXHOCTH
o6pasma nocie auddy3uu npu T1.

4. PaccunTath KonmdecTBo nuddy3aHTa, copepikaiieecs B 00beMe
o0pasia Mexay IMIOCKOCTAMH ¢ KoopAuHaTaMu X1 u X2 (MKM).

5. Bpemst mudpy3noHHOTO OTXKHTa U3MEHIJIACH Ha t 9acoB, a
TeMIepaTypa H3MeHMIACh 10 T2. BEIUUCIHUTE MMOJI0KEHHE ITOCKOCTH
x3 (MKM), eciii B 00beMe, OTPaHUIEHHOM THIOCKOCTSIMH X 1 1 X3

HAXOJMTCS TAKOE XKe KOJMUecTBO nuddy3anTa, Kak u B 11. 4.




P2

Pacuer
HayTJICPOXKUBAHHUS H
00e3yriepoKUBaHUS

OIIK-1-B1;0IIK-1-
V2;0IIK-1-31;0I1K-
1-V1;0IIK-1-
32;0I1K-1-B2;I1K-2
-31;IIK-2-Y 1;11IK-2-
Bl

INomyGeckoHeuHsIi 0Opa3er U3 yriaepoaucToit cramy, coaepxarmeit C%
(o macce) yriieposia, OTKHMIaloT B TeUeHHUe t yacoB npu T B Toke
Bogopona ¢ A% CH4 (wrmu CO2) npu ob1ieM naBieHnH B 1 aTtM.
Omnpenennre KOHIEHTPAIMIO YIIIEPOo/ia MOCIE OTXKHUTa Ha TIyOHHE X
MKM OT OBEPXHOCTH 00pazia. 3aBUCUMOCTb aKTUBHOCTH yIiiepoJia B
CTaJI OT MOJIBHOM JIOJIM BBIPAXKACTCS KBaIPAaTHBIM YpaBHEHHEM
(cTanmapTHOE COCTOSIHHE - YUCTHIN KoMmoHeHT). s peakuuu [C] +
2H2 = CH4 unu 2CO = [C] + CO2 npuBeACHHI CIEAYIONINE
TepMOJIMHAMHYECKUE JaHHbIe B IpHOMKeHun [ep = 0:

BermectBo AHo, x/I)x/Moib So, x/MonpK

C 0 5,74

(60) -110,53 197,549

CO2 -393,51 213,674

H2 0 130,57

CH4 -74,6 186,259

P3

Komnerorepaoe

MOJIEIINPOBAaHHE
nmuddy3noHHOTO
SKCHEPUMEHTA

OIIK-1-B1;0IK-1-
32;011K-1-Y2;0I1K-
1-V1;0TK-1-
31;011K-1-B2;[TK-2

Hayuutscst BBIOMpATh ONTHUMAIIBHBIC YCIOBHSI U METOIbI OIPEICICHUSI
k03¢ GuUIMeHToB MU GYy3uH B MeTaIaX; OMPEACTUTh TapaMeTpPhI
TeMIIepaTypHO# 3aBUCHMOCTH (9HEPTUI0 aKTHBALUH 1
HpeIIKCIOHEHIINAFHBIA MHOXKUTENS) Kodddunuenta muddy3un B

3LIIK-2-Y;IIK-2- | ykazaH-

Bl HOM IpernoaaBaTeseM METaIIMUECKON cucTeMe.

B xoze BEITOTHEHNS TOMAIITHETO 3aJaHUs CTYHEHT JTOJDKEH
UCIIONB30BaTh BCE BO3MOKHBIE JIJISI BBI-

OpaHHOI cUCTEMBI METOBI I3MEPEHHS, HO HE MeHee ByX. s
MPOBE/ICHNS SKCTIEPUMEHTOB HEOOXOIIMO

HepelTH B ITyHKT MEHIO « DKCIICPHMEHT» U BBIOpATh TeMIIepaTypy
OIIBITA, TEOMETPHIO 00pasua 1

€ro BUJI, THII TIeYH, B KOTOPOH ITPOBOAUTCS OTXKHT, & 3aTEM - BpeMs
omxura. [Toce oxura obpasma cieayeT IepeTH K ero aHaInu3y, Ui
YEero CTYJIEHTY Ipe/ularaeTcsi BLIOpaTh METOJI, U B COOTBETCTBUY C HUM,
HapaMeTpbl N3MEPEHHUH, a TaloKe CBSI3b U3MEPSIEMOil BEJTMUHHEI C
KoHLeHTpanuer. [Tocne n3Mepenus HeoOX0IMMO IPOBECTH 00PaOOTKY
Pe3yabpTaToB, BKIIOYAs BEIOOP pelIeHus ypaBHEeHHs U dy3un,
yZAaneHue BbIOPOCOB, CIBUT TpaHMIbI Auddy3anTa (pu
HeoOxonumocTH). [lomydeHHBIe 3HaUeHNS Kod(duIteHTa tuddy3nn
HEeoOX0MMO 3aIicaTh B 1abopaTopHSIi xKypHai. [locie nposeneHns
SKCIIEPUMEHTOB MpH 4-5 TeMiepaTypax HeoOXOAUMO MOCTPOUTH
TEMIIEpaTypHYIO 3aBUCHMOCTD B apPEHHYCOBCKUX KOOPJHHATAX.
IMoy4yeHHbIe 3HAYCHNUS SHEPTHN aKTUBALUH U ITPEIIKCIIOHEHITHATEHOTO
MHOXXUTEINS HeOOXOMMO 3aHECTH B

7Tab0opaTOPHBIH KypHAII.

5.3. OuneHo4HbIe MaTePUAJIbI, HCIOJIb3yeMble /IS IK3aMeHa (onucanue OUJIeToB, TECTOB U T.IL.)

1.

LIE!My PaBHO YHMCJIO BEPTUKAJIBHBIX CTYIICHCK Ha KOHI.[CHTpaL[PIOHHOﬁ 3aBUCHUMOCTH, HOHy‘IeHHOﬁ npu ,IlI/I(I)(byiSI/II/I B

I[ByXKOMl'[OHeHTHOﬁ CHUCTEMC C TPEMA I(ByX(baSHLIMI/I 1 YCTBIPbMS OJIHO(I)EIBHBIMI/I 00J1aCTSIMM HIDKE JTUHUT COJ'II/UIYC?

2.

UYeMy paBHO YHCIO BEPTHKAIBHBIX CTYNECHEK HA KOHLEHTPAIMOHHOH 3aBUCHMOCTH, NMOTy4eHHOH mpu quddy3uu B

JIByXKOMITOHEHTHOM cHcTeMe ¢ N 0AHO(a3HBIMU 00JacTsIMH U n — | AByX(ha3HBIMU 00JacTIMHU HUKE JINHUM COTHIYC?

3.

Ha KOHI.ICHTpaL[HOHHOﬁ KpHBOﬁ B I[ByXI(OMHOHCHTHOﬁ CUCTEME, HOJ'Iy‘leHHOﬁ HIWKE JIMHUU COJIMAYC, UMCIOTCSA TPHU

BEpPTHKAJBbHBIE CTYIIeHbKH. CKOJIBKO 01HO(ha3HBIX U ABYX(Da3HBIX 00JacTelf mMeeTcs IIpH 3TOH Temrieparype?

4.

OT KaKux MapaMeTpoB 3aBHCUT MIMPHHA PACTyIIeH ¢ MOBEPXHOCTH (a3bl npu Au((y3uH B AByXKOMIIOHEHTHOH CHCTEME

HMXKC JIMHUU COJ'II/I,I[yC?

5.

quy PaBHBI BBICOTHI BEPTHKAJIBHBIX CTYIICHCK Ha KOHHCHTpaHPIOHHOfI 3aBUCHUMOCTHU IIpU I[I/I(i)(b}BI/IH B

JIBYXKOMITOHEHTHOH CHCTEMe, Y KOTOpOH Ha (a30BOif [rarpaMMe HMEeTCsl HECKOJIBKO AByX(a3HBIX oOsacTel HIXKE TMHUT

conuyc?
6.

Kak 3aBHCHT OT TeMIepaTypsl CPeIHUIl pa3Mep YacTHIl (as3bl, pPacTyIled B MEPECHIIICHHOM TBEPJOM pacTBOPE IPH

00JTBIIIOM TIepeCHIeHNH P! M((y3nH B IByXKOMIIOHEHTHOH CHCTEMe HIDKE JTHHUH CONUTYC?

7.

OT KaKux mapaMeTpoB 3aBHCUT CPEAHHH pa3Mmep 4acTHIl (a3bl, pacTymiel Ipu MOCTOSHHOW TeMIepaType B

MEPECBIICHHOM TBEPAOM PACTBOPEC IIPpHU 0OJIBIIIOM MEPECBIICHNU IIPH Z[I/I(beYSI/II/I B ,I[ByXKOMHOHeHTHOﬁ CUCTEMEC HMXXC JIMHUHN

conuayc?
8.

OT 4ero cuiIbHEE 3aBUCHT CKOPOCTh pocTa (a3bl B ABYXKOMIIOHEHTHOH CHCTEME: OT €€ IIMPHHBI MM OT ITHPHHBI

npuierammei aApyxpazHon obdnactu?

9.

Kaxk 3aBHCAT OT pacTBOPUMOCTH CPEIHUI pa3Mep YacTHIl M UX KOJMYECTBO NP Iu((HY3HOHHOH KOATECICHIUH TIPH

MMOCTOSTHHOW TemriepaType?

10.

Kaxk 3aBHCST OT BpeMEHHU CpeJHMII pa3Mep YacTHIl, UX KOJIMYIECTBO M Macca Hmpu qud(Hy3HOHHOH KOANIECHEHIUH IIPH

MOCTOSIHHOM TemIieparype?

11.
12.
13.

Kaxk 3aBHCAT OT TeMIiepaTypsl CpeJHHI pa3Mep YacTHIl U UX KOJIMYECTBO NMpH TUPQPY3HOHHON KoaJeCIeHINN?
Kaxk 3aBHCHT KpUTHUYECKHH pa3Mep YacTHIB IpH AU Y3HOHHON KOAJECHEHIINH OT BPEMEHH M TeMIepaTyphl?
Kaxk 3aBUCHT KpUTHUYECKHH pa3Mep 4acTHI! IpH AU (GY3HOHHON KOANECHEHIIMHU OT MEePeCcHIeHNsT H PAaCTBOPHUMOCTH?




14. IMporexaer nuddy3noHHas KoalecLEHIUs B OAUHAKOBBIX YCIOBHSAX IPU IOCTOSHHOM TemmepaType B Teuenue 50 u 100
yacoB. Kak mensiercst Macca yactun?

15. CpaBHuBaercs: mudQy3HoHHasT KOATECIEHINS B OAWHAKOBHIX YCIOBHSX IPH HMOCTOSHHOHM TeMIeparype MpH IBYX
BpemeHax t1 > t2. Kax menstieTcs macca gacTui?

16. Kak 3aBucut xputnyeckuil pazmep dacTuibl npu AUG(GY3HMOHHON KOAJECUEHIMH OT BPEMEHHM, NEepPEChILCHUs U
TeMIepaTypbl?

17. Iporexaer muddy3nonHas KoaNeCIEHIINS B OXMHAKOBBIX YCIOBHAX IIPH ITOCTOSHHOM TemmepaTtype B Teuenue 50 u 100
gacoB. Kak MeHseTcs nepechleHre i KpUTHYeCKUH pa3mep yacTuil?

18. CpaBuuBaercst [ Gy3HOHHAS KOAISCHECHINS B OJMHAKOBBIX YCIOBHSIX IPH IIOCTOSIHHOM TEMIIEpaType Npu JBYX
BpemeHax tl1 > t2. Kak meHsieTcs nepechiieHne 1 KpUTHIeCKHil pa3Mep yacTuil?

19. Kyna manpasieH motok BemiecTBa mpu qud(y3MOHHOHN KoalneCueHIMH: OT MaJICHBKON YacTHIBI K OONBIION Min
HA000POT U MoueMy?

20. Ipu nuddy3noHHOI KoaleclieHINK TeMIepaTrypa yBenuuuBaercs. Kak nW3MEHHMTCS KPUTHUECKHH pa3Mep, OTIEHSIOIIMN
PacCTBOPSIOIINECS YaCTHIEI OT PACTYIIHX?

21. Uem KOMIEHCHpYeTCs Pa3HHIA aTOMHBIX IOTOKOB B 3¢ ¢dexre KupkeHnona mo pa3HeIM BepcHsIM?

22. C kaxo#t cTOpoHBI 00pa3yroTcst mopbl B apdexre Kupkenmona?

23. B xakyro cropoHy cmematotcs MeTkd B 3ddexre Kupkenmona?

24. Kaxum mexanmsmam muddy3nu zHe npotrBopednT 3¢ dexr Kupkenmona?

25. B kakyto cropoHy HampaBlieH NMOTOK BakaHcHii B 3¢ ¢exre Kupkenmona?

26. Yto Gomblile MOTOK B3aMMHOM AU(Qy3un MM mapruaibHble NOTOKA aTOMOB?

27. Yro Gonpme kodddunmenT B3auMHON muddy3un win napuuansaeie kKodddunnents quddy3mumn?

28. IMogemy ob6pasyrorcst nmopsl B adpdexre Kupxennona?

29. OT Kakux MmapaMeTpOB 3aBHCUT CKOPOCTh CIBUTa MeTOK B 3ddekre Kupkenmona?

30. OT Kakux MapaMeTpoOB 3aBHCHUT MOTOK BakaHCHU B a(dekre Knupkenmona?

31. Uccnenyercs a¢pdexr Kupkernona B cucteme menp-naryns mpu 400 C. MoXHO JIH HCNOTIB30BaTh METKA M3 HUKETS?
OtBeT oboCHyIiTE.

32. Yem onpenensiercst 0obeM mop B 3hdexre Dpenkens?

33. Kyna HampaBieH MOTOK BakaHCHIL: OT IOPHI WIIM K TIOPE, €CIIH AEHCTBYIOT 00€ CHIIBI — BCECTOPOHHETO CXATHA U
MOBEPXHOCTHOTO HATSDKEHHSA?

34. Kax 3aBHCHT paBHOBECHAs! KOHLIEHTpALMs BaKaHCHUH y HMOBEPXHOCTH C(EPUUECKOI IOPHI OT MOBEPXHOCTHOTO HATSHKCHUS
U pa3Mepa 1mopsI?

35. Kaxkas cuma oxa3siBaeT OOublliee BIMSHHE HA 3aJ€IMBAHKE ITOP: JABICHHE BCECTOPOHHETO CXKATHS MM ITOBEPXHOCTHOE
HaTsKeHue?

36. OT KaKuX TMapaMeTpOB 3aBUCUT BpeMsl aHHUTWJISAIMH 110p?

37. Kakue cuipl oOecnieuynBarOT 3ajeqyuBanue mop?

38. Kak MeHstieTcs KOHIEHTpAIMs BAaKaHCHH TOJ JEHCTBHEM CHIIBI BCECTOPOHHETO CXKAaTHS M CHIBI MOBEPXHOCTHOTO
HaTSKEHUs?

39. Kaxk 3aBHCHT KOHIIGHTpanusi BaKaHCHH y IOBEPXHOCTH IIOPHI OT TEMIIEPaTyphI?

40. OT uero u Kak 3aBUCUT BPEMs Iepexoja OT CTaJAUU AHHUTWIALUY NOp MOA ACUCTBUEM HAINPSLKEHUN K CTaAMU JCHCTBUS
KalMJUIIPHBIX CHUJI?

41. Kyna narpaBiieH OTOK BakaHCHA T0J] IEHCTBHEM PACTITHMBAIOIIUX HAIPSHKEHUN?

42. Ilouemy BO3HUKAET MOTOK BAKAaHCHUU IIPU YAJMHEHUM IPOBOJIOKU IIOJ ACHCTBUEM PACTATMBAIOUIMX HANPSKEHUN?

43. Hammmure pasmepHocTh Mya3a? KakoB MOpsSAOK BEMTUYUHBI BA3KOCTU B KPHCTAIax?

44. Kak BSI3KOCTh 3aBUCHT OT TeMIlepaTypbl?

45. JlaliTe onpeneneHne «ycTaHOBHUBIIECHCS MOI3YyYECTH.

46. Hanwmre ypaBHenne ['m606ca-ToMcoHa Al KAaNWJUIIPHOM CHITBI, IEHCTBYIOIIEH HA BaKaHCHIO

47. Kakas cBsi3p Mexny ckopocTbio AU((Y3MOHHON IMOA3ydeCTH M MOTOKOM BaKaHCHMA?

48. IToueMy MOKHO TOJIB30BaThCsl ypaBHeHHEM ['nO0Oca-ToMcoHa B yCIOBUSIX JEHCTBHS HANPSDKCHUH M KaIMIUIAPHBIX CHI?
49. Kak cxopocTh ycTaHOBUBILIEHCS MON3Y4ECTU 3aBUCUT OT TEMIEPATyphl?

50. Kaxkas cBs3p Mexay auddy3noHHOH MOM3ydecThio U CIEeKaHueM?

51. Kak paguyc nmopsl npu criekaHuy 3aBUCHT OT BpemeHH (1o [Iunecy)?

52. Kaxk pammyc mopsl pu CHieKaHWHM 3aBHCHUT OT BpeMeHH (1o dpenkento)?

53. Jaiite onpeneneHue ClEKaHUS.

54. I'ne Gonpblie MoNbHAs JOJIsI BAKaHCUI: OKOJIO MaJeHBKOH MOPBI MM OKoslo Ooubiioii? ITouemy?

55. Kak BpeMst Mic4e3HOBEHUS MOPBI NIPH CNIEKAHUK 3aBUCUT OT TEMIIEpaTyphl?

56. Kak MonbHas 107151 BakaHCHIT BOJNM3M IOPHI 3aBUCHUT OT MOBEPXHOCTHOTO HATSKCHUS?

57. Kak 00wsicHUTB, moueMy B Mojenu IInHeca BpeMs HCUE3HOBEHHUS IOP HE 3aBUCHT OT pa3Mepa Kpucrtaia?

58. IToyemy mporecc crekaHusi CBsI3aH C HCYE3HOBEHUEM IOp?

59. o xako#t Monenu mopa ucye3aer ObicTpee: Mo dpenkento win 1o [Tunecy?

60. Kak ornuuaercst HampspKeHHE B CIydae IUIACTUYECKOIO U BSI3KOIO TeueHMsA?

61. Ha nmoBepxHocTh AByX cmiaBoB Fe-Ru Hanecen cnoii Ru u nmpoBoauTcs OTXKHT MpH IBYX TemIiepaTypax (mepas 3afada

Barnepa). TommuHa ciost pactymiei -¢assl ipu 1200 C coctaBuna 12 MxMm. Paccuunraiite Tonmuny B-daser mpu 1400 C, ecin

BpeMsI OT)KUTA YMEHBIINTE B 5 pa3. Bocnonbe3yiiTech SMIMpHYeCcKIMH NTpaBUiIaMu Ut camoaud dysum xemnesa. [Ipumure b << 1.

62. Ha noBepxHocTs aByx cmnaBoB Fe-Ta (at. % Ta > 50) Hanecen cnoit Ta u mpoBOAUTCS OTXKUT IPH IBYX TeMIIEpaTypax
(nepBas 3agaua Barnepa). Tonmuna cios pactymiei B-daser mpu 1500 C cocraBuna 10 mxm. Paccuuraiite Tonmumny 3-¢ha3ssl npu
1300 C, ecmit BpeMst oTkuTa yBeNmu4uTh B 10 pa3. Bocnosb3yiTech SMIUPHUECKAMY MIPaBUIaAMU JIJISI caMo U Py3un xemesa.
IIpumure b << 1.

63. Ha noBepxHocTs AByx ciuaBoB Fe-Be (at. % Be < 70)nanecen cinoit Fe u mpoBoAuTcs OTXKUT IPH ABYX TeMIlepaTypax




(mepBas 3aga4ua Barnepa). Tommuna cios pactymeit a-¢da3sst nmpu 900 C coctaBuna 5 mkM. Paccuuraiite Tommuny o-daser mpu 1100
C, eciM BpeMst OT)KMI'a YMEHBIIHUTD B 5 pa3. Bocnonb3ylTech SMIUpHYECKNUMHU MPaBHIIaMH Julst caMoauddy3uu Gepuiuius.

IMpumuTe b << 1.

64. B mepeceimennom tBepaoM pactBope Fe-Mo (90 at. % Mo) mpu oTKUTe BO3HHKAIOT M PACTYT YACTHIIBI XUMHYECKOTO
coequnenus. Ipu 1000 C cpennuii panuyc yactur coctaBui 0,2 mxM. Paccunraiite paguyc yactun npu 1200 C, ecnu yMEHbIIUTh
BpeMs1 OTXKUTa B IIATh pa3. Bocronk3yiitech sMmuprieckiMy npaBmiiaMu Uit camoanddyznn MomudieHa.

65. B mnepecermennom tBepaoM pactBope Cu-Mg (90 at. % Cu) mpu oTXKHUre BO3ZHUKAIOT W PACTYT YACTHUIBI XUMHUECKOTO
coenunenus. [Ipu 500 C cpennunit paxuyc gactur coctaBui 0,5 Mxm. PaccunTaiite pagumyc yactun npu 700 C, ecnu yBeIUIuTh

BpeMs OTXKUTa B TpH pasa. Bocmomnb3yiiTech SMITMPUYECKUMH IIPaBUIIaMHU ISl caMoanGy3nn Meau.

66. B nepecermennom tBepaoM pactBope Al-Ni (20 at. % Al) mpu oTxKUre BOZHUKAIOT M PACTYT YaCTHIIBI XUMHYECKOTO
coenunenus. [Ipu 1200 C cpennuii paguyc gactuil coctaBui 3 MkM. Paccunraiite pagnyc gactur npu 1000 C, ecau yBennauTsb
BpeMsI OTKUTA B IATh pa3a. Bocnone3yiiTech SMIUPHUYECKIMU ITPAaBUIAMU T caMoau(y3un HUKENs.

67. Ha noBepxHOCTh ABYX ciutaBoB Fe-Mo (at. % Mo > 50) HaHeceH MOJHO/CH U MPOBOAUTCS OTXKHT IPH JIBYX
TeMIepartypax (mepsas 3amada Baraepa). [Ipu 1300 C ronmmiHa cinost pactymeit B-da3sr 3a 24 gaca oTkura coctaBmiaa 40 MkM, a

npu 1500 C 3a 12 gacoB — 200 mxm. Paccunraiite snepruto aktuBanuu quddysun monudaeHa B B-dase. [Ipumure b << 1.

68. Ha noBepxHocTh 00pasia u3 cruiaBa AgZr2 (HECTEXMOMETPUYECKOE XMMHUYECKOE COCIMHEHNE) HAHECEH YMCTHIN
IIpKOHNH (TepBas 3agada Barnepa). [Tocie omxuros B Teuenne 40 gacos mpu 900 C u 30 gacos nipu 1100 C ToMmUHEL Ci1ost
pacrymieit B-daser ornuarorcs B 10 pas. Paccuunraiite sHepruro akruBaruy 1uddysun nupkosus B B-daze. [Tpuvure b << 1.

69. Ha nosepxHocTs aByx cruiaBoB Fe-Ti (at. % Fe > 70) HaHeceHO ene30 U IMPOBOAUTCSA OTXKHT MPU IBYX TeMIepaTypax
(nepBas 3agaua Baruepa). [Ipu 900 C tommuHa cios pactyiiei o-¢a3ssl 3a 50 yacoB oTkura coctaBmia 4 mxm, a npu 1200 C 3a 20
gacoB — 60 MkM. Paccunraiite suepruto akruBanmu nuddysnn turtana B a-dase. Ilpavure b << 1.

70. IMTpu n3menernu temmeparypsl ¢ 400 C go 500 C macca chepuueckoit gacTuIpl XuMudeckoro coeaunerus Al2Cu npu
pacmajie HepechIEHHOr0 TBEPAOro pacTBOpa Meu B antoMuHuu 3a 10 gacoB BospacTaer B 100 pa3. Onpenenure SHEPTHIO
aKTUBAINH AU y3un. 3aBUCHMOCTHIO KOHIICHTPAIHi Ha MeK(pa3HOHM IpaHUIIe OT TEMIIEPaTypHI TpeHEOpeyb.

71. B nepecoiiennom 1BepaoM pactBope Fe-C Bo3HUKAIOT U pacTyT yactulsl uemeHtuta. Ilpu omxure 600 C B Teuenue 37
4acoB CPEeJHHUI pa3Mep YacTHIl B IEBATH pa3 MeHblue, ueM npu oTkure npu 700 C B Teuenue 29 yacos. Onpenenure SHEPruio
akrtuBanuu 1uQdy3un. 3aBUCHMOCTBIO KOHIGHTPALMi Ha Mex(a3HOM TpaHUIIe OT TeMIIepaTyphl IpeHeOpeyb.

72. ITpn n3menernu temmeparypsl ¢ 1000 C mo 1200 C moBepXHOCTh CHEpPUIECKOH YaCTHIBI XUMHUYECKOTO COCTHHEHUS IIPH
pacrmajie epechIeHHOr0 TBEPAOro pacTBopa amoMuHus B Hukene (20 at. % Al) 3a 20 gacoB Bo3pactaer B 30 pa3. Omnpenenute
SHEPIuio akTHBauuu AUQdy3un. 3aBUCHMOCTHIO KOHIICHTPALMK Ha MexX(a3HOH TpaHuIie OT TeMIepaTypbl IpeHeOpeys.

73. Ha noBepxHocTh aByx cruraBoB Al-Cu (at. % Cu > 70) HaneceH cioii Cu U IMPOBOAUTCS OTXKHT IIPH JBYX TeMIepaTypax
(mepBas 3agaga Barnepa): mpu 600 C B Teuenune 200 gacos u ipu 900 C. Ompenenute Bpems orxura mpu 900 C, eciu TONMUHEL
pactymux (a3 coBnaaaroT. Bocnonb3yiitech sMnupuyeckuMu npaBuiaMu Uit camoauddysun amomunus. [pumure b << 1.

74. Ha noBepxHocTh aByX crutaBoB Al-Cu (at. % Al > 60) HaHeceH cioil Al 1 IPOBOJMTCS OTXKUT TPH JBYX TEMIIEpaTypax
(mepBas 3amaga Barnepa): mpu 400 C B Teuenne 20 cytok u mpu 5000C. Onpenenure Bpems omxkura rnpu 500 C, ecii TommHa

104 pacTymel ¢a3sl Ipu 3TOM TeMIeparype B IATh pa3 6ounbiue, gem mpu 400 C. Bocnions3yiiTech SMIUPUIECKUMH TPaBUIAMHI

s camoauddysun meau. [Tpumute b << 1.

75. Ha noBepxHocTh aByx cruraBoB Fe-Ti (at. % Fe > 70) nanecer cnoii Fe u mpoBoauTCS OTXKUT TP IBYX TEMITEpaTypax
(mepBas 3amaga Barnepa): mpu 1000 C B Teuerne 120 gacos u npu 1200 C. Onpenenure Bpems omxura npu 1200 C, ecu Tommuaa
cios pacrtymieit gassl mpu 1000 C B necarts pa3 Menslie, yeM mpu 1200 C. Bocnons3yiTech SMIUPUUYECKUMU TPaBUIAMH IS
camoauddy3um Tutana. [pumure b << 1.

76. Ha noBepxHocTh AByX crutaBoB Fe-Ru Hanecen cioit Fe u mpoBoauTCest OTXKHT NpH IBYX TeMIIepaTypax (TepBas 3agada
Barnepa): mpu 1000 C B Teuenue 30 gacos u ipu 1200 C. Onpenenute Bpemst orxura npu 1200 C, eciu TonmuHa ClI0s pacTyIei
(a3bl npH 5TOI1 TEMIeparype B AecaTh pa3 oosbine, yeMm npu 1000 C. Bocnone3yiitech SMIMpUYECKUMH IPaBUIIAMU ISt
camouddysnu pyrerns. [pumure b << 1.

77. Ha noBepxHocTs AByx cruaBoB Fe-Be (at. % Be > 70) HaneceH cnoif Be n nmpoBoanTCsS OTKHUT NPH ABYX TeMIepaTypax
(nepas 3agaua Barnepa): nmpu 900 C B Teuerne 100 yacos u mpu 1100 C. Onpenenute Bpems omxura npu 1100 C, ecnu Tonmuaa
cIIost pacTyle Qassl mpu 3TOH TeMnepatype B AT pa3 6oxbire, yeM npu 900 C. Bocnionb3yiiTech SMIMPUIECKUMH IIPaBUIAMU

ot camoaudys3um sxenesa. [Ipumure b << 1.

78. Ha noBepxHocTh AByX ciutaBoB Fe-Zr (at. % Fe > 35) nanecen cnoif Fe u mpoBoanuTcs OTKUT NIpH ABYX TeMIepaTypax
(nepBas 3amaua Barnepa): mpu 1300 C B Teuenue 32 yacos u ipu 1100 C. Onpenenure Bpems omxkura ripu 1100 C, ecnu TomnmuHa
cos1 pacTtyriei ¢as3pl Py ITOM TeMIiepaType B IATh pa3 MeHbIie, 4eM nipu 1300 C. Bocmonb3yiTech SMIUPUICCKIMU MPABHIAMH
it camoandysun mupronus. [lprumuTe b << 1.

79. B nepeceimenHom TBepaoM pactBope Ag-Zr (10 aT. % Ag) mpu oTXKUTre BO3HHKAIOT M PACTyT YaCTHILBI XUMHYECKOTO
coenuuenwus. [Ipu 900 C 3a 200 yacoB oTkura cpenHuit paguyc yactui coctaBui 0,14 mxm. PaccuuraiitTe SHEpruto aKTuBaluu
muddysun, ecm mpu 1000 C 3a 100 wacoB omkura cpeqauii paguyc gactui coctaBui 0,28 MKM.

80. B nepeceimennom tBepaoM pactBope Al-Cu (5 at. % Cu) npu oT)KUre BOSHUKAIOT M PACTYT YACTUIBI XUMHUYECKOTO
coenuuenwus. [Ipu 400 C 3a 20 cyTok omkura cpefHuii paanyc yactuil coctaBm 30 HM. PaccuunTaiite s3HEpruto akTUBaIuA
muddysun, ecm ipu 500 C 3a 10 cyToK OTXKHTa CpeIHUN paguyc 9acTUIl cocTaBmI 0,2 MKM.

81. B nepeceimennom tBepaoM pactBope Al-Ni (15 at. % Al) mpu oTxUre BOZHHUKAIOT M PACTYT YACTUIBI XUMHUECKOTO
coequnenus. Ipu 600 C 3a 10 cyrok omxkura cpeqHuit paauyc yactul coctaBui 30 HM. PaccunTtaiiTe sHEpru0 akTHBaIlMH
muddysun, eciu pu 800 C 3a 8 CyTok OTXKHra CpeIHUNA paryC 4acTHIl COCTaBmI 1,1 MKM.

82. B nepeceimennom tBepoM pactBope Fe-Be (20 at. % Be) npu oTkure BOZHHKAIOT M PACTYT YaCTHIIBI XHMHUYECKOTO
coenunenus. [Ipu 700 C 3a 200 gacoB oTKHra CpeAHHN paanyc 9acTuI] coctaBus 60 HM. Paccuuraiite sHepruro akruBauu
muddysun, eciu npu 800 C 3a 150 yacoB omkUra CpeaHUi paanyc yacTui] coctaBui 180 HM.

83. B nepeceimennom tBepaoM pactBope Fe-Ti (20 at. % Fe) mpu oTxure BOZHUKAIOT W PACTYT YaCTHUIBI XUMHUYECKOTO
coeaunenus. ITpu 8000C 3a 30 cyrok omkura cpeaHuil paauyc yactun cocrasuil 20 HM. Paccunraiite SHEPIUI0 aKTUBaLUU
muddysun, ecnu mpu 900 C 3a 10 cyTok OT)KUTa CpeiHUi paguyc yacTull coctaBui 50 HM.




84. B mepecsimennoM tBepaoM pactBope Al-U (10 at. % Al) npu oTxuTre BO3HHKAIOT M PACTyT YaCTHIBI XUMHYECKOTO
coenuuenwus. [Ipu 1000 C 3a Bpemst 5 4acoB 0TXKHUTa CpEeHUIN pajnyc 4acTull coctaBui 6,6 MkM. PaccunTaiite SHEpruto akTuBaluu
muddysun, ecm mpu 800 C 3a 20 9acoB OTXKHUTra CpeIHIH pagNyC YaCTUI] COCTABIII 2,1 MKM.

85. Bpems nonHOro pacTBOpeHus Mop HMpH ra30U30CTATUYECKOM IPECCOBAHUU MOJ ACUCTBUEM CHII TOBEPXHOCTHOI'O
HaTsDKeHus npu Temmneparype 600 C B Tpu pasa MeHble, yeM npu Temneparype 500 C. Onpenenute sHEpri0 aKTHBALMH

TG y3un, eciii HauaabHbIH paguyc mopsl pu 600 C B aBa pasza 6osnblie, yeM npu temiepatype 500 C.

86. Bpewms monHOTO pacTBOpEHHS MOpP IPH Ta30M30CTaTHYECKOM IIPECCOBAHUM MO AEHCTBHEM CHII IIOBEPXHOCTHOTO
HaTsbkeHus 1t opsl 40 HM mpu 1400 C cocrasisier 30 ¢, a ast nmopst 30 #M mpu 1300 C — 40 c. Onpenenute Temneparypy
IUIaBJICHUS MaTeprala. Bocronb3yiitech sMnupryeckiMy npaBuiiaMu 11t camoanddyzum.

87. YMeHbIICHHE pagnyca MOPHl B METaUIe MPH ra30M30CTaTHYSCKOM MPECCOBAHHUH IIOJ IEHCTBHEM CHII BCECTOPOHHETO
cxarus ¢ 0,5 mxm 10 0,4 mxm mipu 1200 C mpoxoaut 3a 100 gacos, a ¢ 0,5 mkm 10 0,3 Mxm mpu 1300 C — 3a 50 wacos. Onpenenute
TeMIepaTtypy MJIaBlIeHHus MeTaIa. Bocnone3yiiTech SMIMPHUYECKIMU MTPAaBUIAMU T caMoau(Qy3u.

88. VMeHblIeHHE B [1Ba pa3a 1nopsl paguycoM 0,8 MKM HpH ra3oM30CTaTHYECKOM IPECCOBAHUM O] JEHCTBHEM CHI
BcecTopoHHero cxkatus npu 1500 C npoxoaut 3a 50 yacoB, a yMeHbIIeHHE B 1Ba pa3a nopsl pagumycoMm 0,4 mxm ripu 1300 C —3a

100 gacoB. OnpenenuTe 3HEPTUIO aKTUBALUH AUDDY3HUH.

9. Paanyc mop mpu ra3on3ocTaTH4eCcKOM MPECCOBAHMU TOJ JEHCTBUEM CHI BCECTOPOHHETO CxkaTus B TMTaHe mpu 1500 C 3a
100 gacos ymenbmmics ¢ 10 mxm 10 1 Mxm. PaccunTaiite KpuTHueckuil paanyc nopsl. Bocrnons3yiTech SMIMPUUECKUMU

HpaBUIaMH Ui caMoau(Gy3nH THTAHA.

90. Panguyc mop mpu ra3oM3ocTaTHYecKOM MPECCOBAHUM IO JACHCTBUEM CHJI BCECTOPOHHEro cxkatus B cBuHue mpu 250 C 3a
11 yacoB ymenbmmica ¢ 20 MkM B /1Ba pa3a. Paccunraiite kputudeckuil paguyc nmopsl. Bocronbs3yiitech SMIUpHUECKIMU

npaBwiIaMu Uit camoauddy3un cBuHIA.

91. Paanyc mop mpu ra3oM30CTaTHYECKOM IPECCOBAHMU TOJ JEHCTBHEM CHII BCECTOpOHHero cxxaTtus B uHANM mpu 100 C 3a
20 gyacoB ymenbinuics ¢ 30 mxm 10 20 MxM. Paccuuraiite KpuTndeckuil paguyc nopel. Bocronb3yiiTech SMIUpUYECKUMU

TpaBHIaMH T caMOau(GY3UH MHIHS.

92. Pannyc mop mpu ra3om30CTaTHIECKOM IIPECCOBAHMH IIOJ] JEHCTBHEM CHJI BCECTOPOHHETO CXKaThs B Boibdpame mpu 3000
C 3a n1Boe cyTok ymeHbmmics ¢ 50 mxm 10 40 mxM. Paccunraiite kputnieckuii paguyc nopsl. Bocnonb3yiitech aMIupuyecKuMH
npaBuIaMu Jutst camoauddy3un Boabdhpama.

93. IIpotekaer razousocraruueckoe mnpeccopanue amoMunus npu 400 C nox aelicTBUeM CHUII BCECTOPOHHEro cxxatus 1ES8
IIa. Paccuuraiite BpeMs OIHOIO PACTBOPEHHUS IIOPBI KPUTUUECKOT'O pajinyca MOoJ AeHCTBUEM CUII IIOBEPXHOCTHOIO HATSKECHUSL.
Bocnonb3yliTech SMIUpHYECKAMU MTPABHIIAMH JULs caMo U Dy3UH ATIOMUHUSL.

94. [Iporekaer rasomsocraruyeckoe npeccoBanue meau npu 800 C mox neiictBuem cun Bcectoponnero cxxatust 1E8 Ila.
Paccunraiite BpeMst HOTHOTO paCTBOPEHHS IIOPHI KPUTHYECKOTO Pajiyca MoJ] JeHCTBHEM CHII IOBEPXHOCTHOTO HATSKEHHUS.
Bocnonb3yiitecs SMIUpUYeCKUMH IpaBUIaMH i1 caMoAnGbdy3uH MEau.

95. (15) Ipotekaer razomsocraTuyeckoe mpeccoBanne monuodaeHa mpu 18000C moa JSHCTBHEM CHII BCECTOPOHHETO CHKATHSI
3-108 I1a. PaccuunTaiite BpeMs IIOJIHOTO PAaCTBOPEHUS NOPbI KPUTHUECKOTO Paguyca o, NeHCTBIEM CHUII IOBEPXHOCTHOTO

HaTsOKeHMs. Bocronp3ylTech SMIMpPUYEeCKUMHY TIpaBUIaMu i1 caMoauddy3un MomuoaeHa.

96. OtHotrerue nyTd nuddys3un Bakancuid K mytd auddy3un atomoB B Metayuie mpu 700 C 3a 0HO U TO *Ke Bpems
orinuyarotes B 570 pa3. Onpenenure 3TOT METAUI M pacCUUTaiiTe BpeMsl HCUE3HOBEHUS B HEM Iop paauycoM 10 MkM npu
ra3oU30CTaTHYECKOM IIPECCOBAaHUU IO JeHcTBHEM cuil BececTopoHHero cxatus E108 Ia mpu 700 C. Bocnons3yiitech
SMIUPHUUECKUMU MPaBUIaMU ATl caMoguy3un.

97. OtHomrenre kodhduinmenta nupdy3nun BakaHcui Kk koddduimenty nudpdy3un atomoB B metaiute npu 943 C
ornuyaroTes B 6E4 pa3. Onpenenure 3TOT META/UL U paCCUUTANTE, Ha CKOJIBKO YMEHBUIMTCS B HEM Iopa paguycoM 20 MKM IIpH
ra30M30CTaTHYECKOM IMPECCOBAaHUU MOJ IeHCTBUEM cHlI BcecToponHero cxatus 1E8 I1a B Teuenue 15 wacos mpu 943 C.
Bocnonb3yiiTech SMIUpHYECKUMU MTPABHIIAMH JUIs caMOuBDy3nu.

98. OTHOIIIEHHE YaCTOThl CKAYKOB BAaKaHCHH K 4acTOTE CKa4ykoB aToMoB B Meraiuie nipu 537 C otnmyarotes B 1ES pas.
Onpeznenure 3TOT METAILI U PACCUUTANTE BpEMsl YMEHBIIEHUS paauyca nopsl B HeM ¢ 20 MkM 10 10 MKM IIpu ra30M30CTaTUIECKOM
MIPEeCCOBaHUHM MO/ AeiicTBIEM cuil BcecTopoHHero cxatust 1E8 I1a mpu 537 C. Bocnonb3yiiTech SMIUPUYECKUMH MTPABUIIAMH IS
camoauddysun.

99. Koapdummentsr muddy3nn Bakancuii B Meramuie npu temreparypax 2100 C n 2290 C ommmgarorcst B 2 pasa.
Omnpenennre 3TOT METAJT U pacCUUTaiiTe KPUTUIECKUIT paJuyC MOPHI B HEM IIPH Ta30M30CTATHUECKOM IIPECCOBAHUH MO

JielicTBIEM CHJI MOBepXHOCTHOrO HaTshkeHus mpu 2000 C, ecnu BpeMs OJIHOTO UCUE3HOBEHUS opbl coctasuiio 0,9 c.
Bocmonp3yiTech SMIMPHUIECKAMH TIPaBUIIAMH IS caMoIuddy3nu.

100. Koadpdummentsr quddy3rn aToMOB B MOHOKPHCTAUTHYECKOW METAIUTMUECKOH MpOBOIoke auamerpom 0,5 MM mpu
temmnepatrypax 2110 C u 2300 C otinuyarotes B 5 pa3. Onpenenure 3TOT METalll U pacCUUTaiTe CKOpocTh TU(dy3nOHHON

nosizyuectd B HeM nipu 2300 C, ecnu pacTsarupatoiee HanpspkeHue coctasisier 1E8 [1a. Bocnonb3yiiTech sMnupudecknMu
npaBuiIaMu Uit camoauddy3um.

101. YacTOThI CKAaYKOB aTOMOB B MOHOKPHUCTAIIIMYECKOM METaJIMYeCKOH NPOBOJIOKE AUaMeTpoM 1 MM mpu Temmeparypax 544
C u 590 C ominuarotes B 3 pasza. OnpeaenuTe 3TOT METa/UT U pacCYUTaiTe CKOpoCTh TrGGy3nOHHON Tonm3ydecTd B HeM mpu 590 C,
€CIIH pacTsATHBaroniee Hanpspkerne coctaBisier SE9 [1a. Bocmonp3yiTech SMIMPHYECKUMH TIPaBIIIaAMHE IS caMoaudy3un.

102. ITymn nuddysun atomor B Metamie npu temmneparypax 1410 C u 1600 C 3a ogHO U TO XK€ BpeMs OTIMYAIOTCS B 3 pasa.
Omnpenenure 3TOT METAILT U paccUUTaiiTe, Ha CKOJIBKO YMEHBIIUTCS B HEM 11Opa PaJHycoM 3 MKM IPH CIIEKAaHUH B TeUeHHE 25 JacoB
npu 1600 C. Bocrmonbs3yidTech SMIUPUICCKUMH MPABUIAMHU JJIs1 CaMO U Dy3UH.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OreHka Ha KOHTPOJIBHBIX MEPONPHUATHAX BBICTABISIETCA O0YUIAIOMIMMCS Ha OCHOBE KPUTEPHEB YPOBHEH OCBOCHUS KOMIIECTEHITHI
(CoOTHOCHUTCS C YPOBHSIMU: IIOPOTOBBII — OLIEHKA «3», «IIPOABUHYTHIID — OLIEHKA «4» U «BBICOKUID — OIIEHKA «5»).

OI1eHKa «OTIIMYHOY MITH «XOPOIIOY» CTaBUTCS, €CIIH CTY/ICHT ITOJTHO M3JIaraeT N3ydeHHBIH MaTepuall, 0OHapy)KHBAcT IIOHNMAaHHUE
crerd Ky Bompoca, aeT MPaBUIIEHOE ONPEIeIeHIe OCHOBHBIX MOHATHI pe4eBOil KOMMYHUKAIINH; OOHAPYKUBAacT TOHUMaHHE
MaTepHaia, MOKeT 000CHOBATh CBOM CYXKAEHHUS, IPUMEHUTh 3HAHHS Ha MPAKTHKE, IPHBECTH HEOOXOAUMBIE IPUMEPEL,
CaMOCTOSITENBHO COCTaBIEHHbIE; U3JIaracT MaTepuall ocae0BaTENbHO U MIPABUIIBHO C TOUKH 3PEHHSI HOPM JTMUTEPATYPHOTO S3bIKa;
BIIaJIeeT HaBBIKAMH S3BIKOBOTO aHanm3a. OTBET HE CONEPIKUT (PaKTHUECKHUE OIIHOKH.
OreHKa «yIOBIETBOPUTEIBHOY» CTaBUTCS, €CIIU CTYICHT JaeT OTBET, yAOBICTBOPSIONINIT TeM ke TpeOOBaHHSAM, T.€. 00HAPYKHUBACT
MOHMMaHKE CIENU(PUKH BOIIPOCa, HO IIPH OTBETE HE JEMOHCTPUPYET NOCTATOYHOH 0OOCHOBAHHOCTH CYKIECHHUH, U/UITH 0TYaCTU
TIOZIMEHSIET PACCYXKICHHUS MTePECcKa3oM TEKCTa, W/ JOIMYCKaeT OJHY (haKTHIESCKYIO OIINOKY.
Or1eHKa «HEYTOBICTBOPUTEIBHOY» CTABUTCS, €CIM CTYACHT OOHApYyXMBaeT He3HaHHUE OOJbIIei YacTH MaTeprana, HEBEPHO OTBEIACT
Ha BOMPOC, TaET OTBET, KOTOPBIH CoaepKaTeNbHO HE COOTHOCUTCS C MIOCTABIEHHOH 3a/1aueid, TOMyCKaeT OIUOKU B (YOPMYIHUPOBKE
OIIperieIeHN U MPaBWJI, NCKaXKAIOIINE UX CMBICII, OECTIOPSI0YHO HU3JIaraeT MaTepual.
TeKymwii KOHTPOJIb IPOBOIUTCS C IIENBI0 00ECTIeYeHNsT CBOEBPEMEHHOH 00paTHOH CBA3M, ISl KOPPEKIIMN 00yIeHNs, aKTHBH3AIIIH
CaMOCTOSTENBHOH PaboTHI cTyAeHTOB. OOBEKTOM TEKYIIEro KOHTPOIIS SIBISIOTCS. KOHKPETH3HPOBAHHBIC PE3yNbTaThl 00yICHHS
(y4eOHbIC TOCTHIKEHUS) 110 TUCIUTUIMHE.

6. YHEBHO-METOANWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTABUTENN 3arnaBue Bubmmorexa WznarenscTBO, rof
JI1.1 | boxkurreiin b. C. Juddysus B MeTamnax: yued. bubimorexka MUCuC M.: Meramnyprus, 1978
mocoOwue IS CTy. By30B MO
crell.- Pu3nka MeTaaaoB
JI1.2 | bokmrreitn b. C., dusnyeckas XUMHUS: DnexkrpoHHast OnbIMoTEeKA M.: U3n-s0o MUCuC, 2012
Menpenes M. U., TEPMOJVHAMHKA U KUHETHKA:
IToxsucues 0. B. y4eOHHK
JI1.3 | Octporckuii A. C., dusnueckas xumus.Pas.: bubmunorexka MUCuC M.: Yyeba, 2001
Boxkmreiin b. C. Juddysust B MeTannax:
Merton.yka3aHus [yis
CaMOCTOSAT. pabOTHI CTYA. CIEL.
0708, 0709 u 510400
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENN 3arnaBue Bubmmorexa W3natenscTBO, rof
JI2.1 |boxureiin b. C., Juddy3us aToMOoB 1 HOHOB B Bbubmorexa MUCuC M.: U3n-Bo MUCuC, 2005
Spocnasues A. b. TBEPABIX TeIaX
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTENN 3arnaBue Bubmmorexa WznatenscTBO, rof
JI3.1 | Octposckuii A. C., Ousnueckas xumus.Pasn.: OnexrpoHHas OHOIMOTEKA M.: Yueba, 2001
Boxmreiin b. C. Jud¢ysust B MeTamnax:
Meron.ykazaHus ISt
CaMOCTOSAT. pabOTHI CTY/I. CIICII.
0708, 0709 u 510400
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKAUOHHOH ceTu « AHTepHeT»
51 Jubdy3us n muddy3noHHO-KOHTPOIUPYEMEIE https://lms.misis.ru/ebooks/physical-chemistry/index.html
IIPOLIECCHI
5 Huddysust u muddy3nOHHO-KOHTPOIUPYEMBIC https://lms.misis.ru/courses/2157/modules/items/131381
IIPOLIECCHI

6.3 Ilepeuensb MPOrpaMMHOTO odecredeHust

1.1 |LMS Canvas

1.2 | ®usnueckass XUMHUS
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATbHBIX 0a3 JaHHBIX
i Karanor Poccwuiickoii rocynapctsennoit oudmmorexu (PI'B) [Onekrponnsiii pecype]. — http://www aleph.rsl.ru (Ccpuikn Ha

BHEIIHUH caifT.)CChUIKM Ha BHEIIHUHN CaMT..

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. |

Haznauenue

OcHarnieHnne




A-323a

Aynuropust
paboTsI

I

CaMOCTOSITEIIbHOM

KOMIUTEKT YydeOHOII MeOenmmaker Ha 6 padodmx MecT ¢
KOMIIBIOTEpAMHU, IPUHTEP, JULEH3UOHHBIX IporpamMmm MS
Office

YnraneHsrii 3a1 Ne3 (B)

KOMIUIEKT ~ y4eOHOM  Mmebemn Ha 44  wmecra s
oOyuaroumuxcs, MOV Xerox VersaLink B7025 ¢ ¢pynkuumeit
MacIiTaOupoBaHUs TEKCTOB M u3obOpaxenuii, 8 TIK ¢
poctynom k UTC «Mureprer», OWOC yHuBepcurera
yepe3 IHMYHBIA KabuHer Ha mmmatdpopme LMS Canvas,
nuieH3nonHsle mporpaMmMbl MS Office, MS Teams, ESET
Antivirus.

YuTanbHbIN
AJIEKTPOHHBIX PECYPCOB

3a11

KOMIUIEKT y4eOHO# Mebenu Ha 55 MecT i o0ydarouuxcs,
50 MK c¢ gmocrynom k HUTC «HMutepuer», 3SUOC
YHUBEPCHUTETA 4epe3 JIMUHBIN kaOmHeT Ha miatdopme LMS
Canvas, nuueHsuoHssle mnporpammel MS Office, MS
Teams, ESET Antivirus.

8. METOANYECKHE YKA3AHUSA 1JIS1 OBYYAIOIINXCA

JlexuyoHHbIE 3aHATHUS HAIETIEHBI HA M3y4EHNE CTYICHTaMH 3aKOHOB IU(G(y3nH U UX MpuMeHeHns. [Ipakrudeckue 3aHATHS
HAIICJICHBI Ha YMEHHE pemaTh ypaBHeHUs Tud(Hy3un 1 KMHETHIECKNE ypaBHEHHS IPOIECCOB, KOHTPOINpPYEMbIX Tuddy3nei.
IIpenycmatpuBaroTcs pacueTHbIE JOMAIIHUE 3aJaHHs IO Pa3IMYHbIM pasaenam Kypca «Anddysus u nuddy3nonHo-
KOHTpOJIMpyeMble nporecch. [IpoBeeHre ayIMTOPHBIX 3aHATHH IPeAycMaTpUBAET UCIIOIb30BaHHUE B Y4EOHOM Kypce aKTHBHBIX U
MHTEPAKTHBHBIX TEXHOJIOTHIL:
- IPOBEACHHE JICKIUH C UCIIOIh30BAHNEM HHTEPAKTUBHBIX M MyJIbTUMEANIHBIX TEXHOIOTHH (Ipe3eHTanus B popmare MS

PowerPoint);

- IIPH BBITIOJIHEHNH JOMAITHUX 33JaHHUH IIPEyCMOTPEHO HCIIOIb30BaHNE CIICIHATN3HPOBAHHON KOMIIBIOTEPHOI! 1ab0paTopHy.
JlucrunnrHa OTHOCHTCS K TOYHBIM HayKaM U TpeOyeT 3HaYUTeIbHOTO 00beMa CaMOCTOSITeNIbHONW paboThl. OTIeIbHEIE YaeOHbIe
BOIPOCHI BBIHOCSTCS! HA CAMOCTOSITENBHYIO TPOPA0OTKY ¥ KOHTPOJIMPYIOTCS IIOCPEACTBOM TeKylei arrectanuu. [Ipu aTom
OpraHU3yIOTCs TPYNIOBbBIC M MHAUBHAYaIbHbIC KOHCYIbTaluH. KauecTBEHHOE OCBOCHHE IMCIMILTHHBI BO3MOXHO TOJBKO ITPU
CHCTEMaTHIECKOH CaMOCTOSITENTFHON paboTe, 4TO TOAIEePKIUBACTCSI CHCTEMOH TEKyIIel n pyOeKHOH aTTecTamui.




