MMHOEPHAYKM POCCHUM

BOJIXCKUMM NOJIUTEXHUUECKUM MHCTUTYT (dunmalt) demepallbHOTO T'OCYHOAPCTBEHHOTO
OIIXEeTHOTO OOpas0BaTEJIBHOTO YyUpeXIEeHMS BECHETro obpas3oBaHMa "BolrorpalCKUM
TOCYHOAapCTBEHHE TexXHUMUYEeCKUM yHubepcuretT"

BIIM (dumnmas) BonrI'TY

YTBEPXIOAKO
[exaH cakynsreTa

2021 r.

DOU3NKO-XMMHU A METALTYPIrUHICCKHUX IIPOHECCOB

paboyas nporpaMma JUCIUIIIAHBI (MOTYIIs)

3akpernieHa 3a xkadenpoit XuMmusi, TeXHOJIOTHS ¥ 000pPYA0BaHHEe XMMHYECKHX TPOU3BOJICTB
Y4eOHblil m1an 22.03.02_vech-2vsh-n21.plx
22.03.02 Meramryprus
Kpanuguxanus O6akanaBp
®opma oOyueHus O0YHO-3209HaS
OO0mmast TPyI0eMKOCTh 53ET
YacoB 1o y4eOHOMY IIIaHy 180 Bupgs! koHTpONs B ceMecTpax:
B TOM YHCTIE: 9K3aMeHHI 4
ayJUTOPHBIE 3aHATHUSA 40
caMocCTosTellbHast paboTra 104
4ackl HA KOHTPOJIIb 36

Pacnpez[e.ﬂelme YacoB JUCHUILVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 4(2.2)
Kypee>) HUroro
Henens 17
Bun 3anaruii v | PO | VI PII

Jlexiuu 8 8 8 8
JlaGopaTopHsie 16 |16 |16 |16
[IpakTuyeckue 16 (16 |16 |16
Uroro ayn. 40 |40 |40 |40
KonrakTHas pabora 40 |40 |40 (40
Cam. pabota 104 | 104 | 104 | 104
Yacel Ha KOHTPOJIb 36 |36 |36 |36
Uroro 180 | 180 | 180 | 180




IIporpammy coctaBun(u):
k.x.H., [Joyenm, Kypynuna .M.

Pabouas nporpamma ooOpeHa Ha 3aceaHUH Kadeapsl

Xl/lMl/lfl, TEXHOJIOTUdA " oﬁopyaosa}me XUMHYECKUX ITPOU3BOACTB

3aB. kadeapoit

Pabouas mporpamMMa JUCIIUIIIIHHEL

DU3NKO-XUMHUSA META/LTYPruieCKux mpomneccon

paspaborana B coorserctBuu ¢ @I'OC BO:

DepepalbHBIN FOCYIAPCTBEHHBIH 00pa30BaTEIbHBIM CTAHIAPT BBICIIET0 0Opa30BaHuUs - GaKaIaBpHAT MO HAMPABICHUIO OATOTOBKU
22.03.02 Metanyprus (npuka3z MunoopHayku Poccnn ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAHMH y4eOHOTrO IIaHa:
22.03.02 Meramryprus

YTBEPXKACHHOTO YYEHBIM cOBETOM BYy3a oT 26.05.2021 npotokon Ne 10.

Pabouas mporpamma ogoOpeHa yIeHBIM COBETOM (haKylIbTeTa

[Iporokom ot 2021 r. No

Cpok peiictBust nporpammbl: 2021-2025 yu.r.
Jlekan ¢akynpTera



BusupoBanue PII/I 1151 ucno/iHeHUs1 B 04e€pPeTHOM Y4eGHOM IOy

Pabouas mporpamMma rnepecMoTpeHa, 00CyxkIeHa i 0J00peHa Juis
ucroaaenus B 2022-2023 yueOHOM roay Ha 3aceqaHuu Kadeapol

XI/lMl/lﬂ, TEXHOJOIrusdA oﬁopyszal-me XUMHUYECCKHUX IPOU3BOACTB

I[Ipotokomor 2022 r. Ne
3aB. kadeapoi

Buzuposanue PII/| 1Jis1 HCNOJIHEHUS B 04epeIHOM Y41eOHOM roay
Pabouas mporpamMma rnepecMoTpeHa, 00CykIeHa i 0J00peHa JuIs
ucroauenus B 2023-2024 yueObHoOM roay Ha 3acegaHuu kadeapol

Xl/lMl/lfl, TEXHOJIOTUdA U oﬁopynonalme XUMHUYECKUX ITPOU3BOACTB

IIporokomor 2023 r. Ne
3aB. xadenpoit

Buzuposanue PII/] 1y ncnoiHeHHs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMMa nepecMoTpeHa, 00CyxkIeHa 1 0J00peHa Juis
ucroauenus B 2024-2025 yueOHoOM roay Ha 3acegaHuu Kadeapol
XuMusl, TEXHOJOTHs H 000PyT10BaHUE XUMHYECKHX MPOU3BOICTB

IIpotokom ot 2024r. Ne
3aB. xadenpoii

Buzuposanue PII/] 1y ncnosiHeHUs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMma rnepecMoOTpeHa, 00CyxkIeHa i 0J00peHa JuIs
ucrojaueHus B 2025-2026 yueOHOM roay Ha 3acegaHuu Kadeapbl

Xl/lMl/lﬂ, TEXHOJIOTUdA " oﬁopyuosa}me XUMHYECKUX ITPOU3BOACTB

IIpotokom o 20251, Ne
3aB. xadenpoit

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | ¢opmupoBanme TeopeTHuecKoro 6asuca 6axazaBpa B 00JaCTH COBPEMEHHOTO MaTEPHAIOBEICHUS U IPOTPECCUBHBIX
TEXHOJIOTUI

1.2 TOJIYy4YCHHS MaTEPUAJIOB. 3anaqe171 N3Yy4YCHUA JUCHUIUINHEI ABJISICTCA: HAYYUTH CTYACHTA OJIb30BATHCA METOAaMU U
3aKOHaMH (bHS’H‘ieCKOfI XUMHUH JJI1 aHaJIn3a MaTCPUAJIOBEJYECKNUX (MeTaJ'IJ'IprH‘ieCKI/IX) CUCTCM.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.B

2.1 | TpeGoBaHus K NpeABAPHTEIbHOM IOATr0TOBKE 00y4alomerocs:

2.1.1 | ®usnueckas XUMHS

2.1.2 | MaremaTtuka

2.1.3 | ®usuka

2.1.4 | Xumus

2.2 | JMCUMILTHHBI U NPAKTHKH, IJIs KOTOPBIX 0CBOEHHE JAHHOM TUCIUILITUHBI (MOXY/I5) HEOOXOMMO KaK
NpelIecTBYIOIIee:

2.2.1 | 3amura OT KOppO3UH

2.2.2 | Merannyprus 4epHbIX METaJIOB

3. KOMIIETEHLIIA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHWS ANCLUTLINHEI
(MOZY.JIA)

IIK-5.1: 3HaTh N0C/I€10BATEIbHOCTH ONePALUil TEXHOJOTMYECKHOro NMpolecca NPU BHIILUIABKE CTATU B dJ1eKTpoIeyax,
BHeNEeYHOIi 00pad0TKH M PAa3INBKH CTAJIH, THIIOBbIe KOHCTPYKIIMH OCHOBHOTO H BCIIOMOTATEIHHOI0 TEXT0JIOTTYECKOT0
o0opyroBaHM.

3HaThb:

IIK-5.2: YMeTh aHAIU3UPOBATH TEXHHYECKYIO IOKYMEHTALUIO U Pa3padaThIBATh NPeJI0KeHHs 110 J0padoTKe U
COBEPUICHCTBOBAHMIO TEXHOJIOTHYECKHX NIPOLECCOB, OCHOBHOI'0 H BCIIOMOTNITEJIbHOT0 000PYI0BAHHUS U TEXI0JIOrHYECKOM
OCHACTKH.

3HaTh: |

IIK-5.3: Biaagers HaBBIKAMH aHAJIW32 TEXHOJIOTMYHOCTH MPON3BOICTBEHHBIX ITPOIECCOB Al CTBYIONIEr0 MPON3BOACTBA U
ogopmiIeHHS] TPON3BOACTBEHHO-TEXHMIECKO TOKYMEHTAIIMIO B COOTBETCTBHH C AeHCTBYIOIIMMH TPeOOBaAHUIAMH
CTAHAAPTOB.

3HaThb: |

B pesyibTarte ocBOCHUS JMCHHUILIMHBI 00Y4AOLIUICS J0JKEH

3.1 |3HaTh:

3.1.1 | OCHOBBI TEPMOJIMHAMUYECKOT0 ¥ KHHETUYECKOT0 aHAJIN3a BBICOKOTEMIIEPATypPHBIX IPOLIECCOB NOIYUYEHUS U
padUHUPOBAHUSI IBETHBHIX METAJUIOB.

3.2 | Ymerh:

3.2.1 | TepMOMHAMUYECKUH aHAIIN3 METAJUTYPTHUECKUX CHCTEM H IIPOLIECCOB; PacdeThl (ha30BOro0 M XUMHUUECKOTO COCTaBa
PaBHOBECHBIX CUCTEM;OLIEHKY KHUHETUYECKUX XapaKTEPUCTHK MUPOMETATYPTrHUECKUX IIPOLIECCOB HA OCHOBE
IpeAcTaBIeHUiT 00 UX CTPOSHUHU U CBOICTBAX.

3.3 | Baragern:

3.3.1 | mpoBeneHus HPU3NKO-XMMUIECKHIX PAcIeTOB IIPIMEHHUTEIFHO K CHCTEMAaM M IIpolieccaM I[BETHOH METaUTypTrHH.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOOYJISA)

Kon HaumenoBanue pa3nesioB u tem /Bug | Cemectp / | YacoB | Kommneren- | Jluteparypa | Untpe | IIpumeuanne
3aHATUS 3aHATHA/ Kype 197074 DPAKT.
Pa3nen 1. Beenenue
1.1 TIPOBENCHUS (PU3NUKO-XMMUIECKIX 4 1 IK-5.1 IIK- J1.3 0
PpacueToB IPUMEHUTENBHO 5.2TIK-5.3

K CHCTEMaM M IpolieccaM LBETHO
MeTtaurypru. /JIex/

Paznen 2. 'openne

2.1 IIponeccel ropenue razos 4 1 [K-5.1 IIK- JI1.3 0
u yriepona. /Jlex/ 5.2TIK-5.3

Paznen 3. Juccoumanusi 4 NPOYHOCTH
XHMHMYeCKHX cOeIUHeHMIt




3.1 Jlucconuanus OKCUA0B U TIK-5.1 IIK- JI1.3
kapOoHatoB /JIex/ 5.2 TIK-5.3
Paznen 4. BoccranoBiieHHe MeTAJJI0B
U3 OKCU/I0B

4.1 MerannorepMuieckoe BOCCTAaHOBJICHHE. IIK-5.1 K- J1.3
KoHcTaHThI paBHOBECHS peakUii U 5.2TIK-5.3

(haKkTOpBI, BIUSIOIIME HA IIOJTHOTY
METaJIIOTEPMHIECKOTO BOCCTAaHOBJICHHSI.
TepMoMHAMUYECKHUM aHAIU3 peakIui
BOCCTAHOBJICHUS HEJIETYYHX METaJIOB

13 OKCHIOB Ta3000pa3HBIMH
BOCCTaHOBHTEIISIMH — BOZOPOJOM 1
OKCHUJIOM YTJIEpO-

Ja. CpaBHEHHE UX BOCCTaHOBHUTENBHOM
CIIOCOOHOCTH.

BoccranosneHne HEMETyIHX METAIIOB
OKCHUJIOM YTJIepoja B MPUCYTCTBUU
TBEpAOro yriaepona. Pacuer TeMneparypsl
HadaJla BOCCTAHOBJICHNUS OKCHIIA METaJlIa
IIpU 3aJaHHOM 0O0IIIeM JTaBICHUU OKCUIOB
yriaepoza. Y4eT pacTBOPUMOCTH yrie-
pona B MeTae.

BoccranosneHne 1eTyaux METaUIOB U3
OKCHUJIOB Ia3000pa3HbIMU BOCCTAHOBH-
TensaMH. PacdeT paBHOBECHOTO cOCTaBa
ra30Boi a3kl IpH 3aaHHBIX TEMIIepa-
Type u aaBneHuu. CMeIeHne PaBHOBECHS
IIPU KOHJIEHCAIUU Napora3oBOi CMECH.
BoccranoBneHne okcruaa IMHKA OKCHIOM
yriiepoza. BoccranoBienue okCu0B Je-
Ty4UX METAJIOB TBEPABIM YTIEPOIOM.
MexaHu3M U KUHETHKA BOCCTaHOBIICHHS
okcua0B razamu. CTaAuHHOCTH MPO-
1iecca; CTaJuH, ONpeeNIoIue CKOPOCTb.
VYcnoBus peann3aiyuu KUHETUIECKOTO U
nuddy3noHHOTO peknMOB. /JIex/

Pasnen 5. Ctpoenue u cBoiicTBa
MeTANTHYEeCKUX PaciIaBoB




5.1

AHanu3 CTpOeHHs KUAKAX METAJIOB Ha
OCHOBE 00IINX (PU3NKO-XUMUUECKUX
MIPEACTABICHUI O CTPOSHHUH JKHIKOCTEH.
INousTre 06 aMOPGHHOM COCTOSHUU METal
JIOB H CIIJIaBOB.

Porb mI1akoB B METAITyprHIECKUX
npoueccax. XMMUYECKUI 1 MUHEPAJIOTU-
YecKuil aHaIu3 TBEPABIX LIJIAKOB U UX
KIIaCCU(PUKAITHS.

JluarpaMmbl COCTOSIHUS BaKHEUIINX
JBOMHBIX CHCTEM Ha OCHOBE OKCHJIOB
KaJbLUs, KPEMHHUS U aIFOMHUHHUSL.
OKCHepUMEeHTAIBHBIE OCHOBEI HOHHON
Teopuu

KHUJKHUX LITaKOB (PEHTT€HOCTPYKTYPHBIE
HCCIICIOBAHMS, AIEKTPOIIPOBOAHOCTH
)uakux nurakos, JJ[C B cucteme mMeTann
- nuiak). [TonynpoBoAHKUKOBBIE CBOHCTBA
OKCHJIOB EPEXOHBIX METAJIIOB.
TepmoauHaMmaeckast akTHBHOCTD
KOMITIOHEHTOB HITAKOBOTO PacILIaBa.
OcHoB-

HBIE TTOJIOKEHHS TEOPHH COBEPIICHHBIX
HMOHHBIX PaCTBOPOB M MPHUIHHBI
OTKJIOHEHHUS

oT Hee. MHKPOHEOIHOPOIHOCTD LIITAKOB.
CTpYKTYpHO-4yBCTBUTEIIbHBIE CBOMCTBA
1IIaKoB. BA3KOCTE U ynenbHas dJeK-
TPONPOBOJHOCTD, X 3aBUCUMOCTb OT
cocTaBa 1 TeMneparypsl. KoaddurreHTs
T y3uH IPOCTHIX ¥ KOMILIEKCHBIX
noHoB. /JIex/

J1.3

Paznen 6. MeTaJIJIprI/I‘IECKaﬂ IJiaBKa

6.1

/JTex/

IK-5.1 IIK-
5.2TIK-5.3

1.3

Pa3nen 7. BzanmopaeiicTBue MeTaJIOB
€O IIJIAKOM

7.1

DneKTpoXuMHYecKast TPUPOAa
B3aMMOJIEHCTBUS )KUIKUX IIJTAKOB C
MeTall-

JIOM ¥ IITeHHOM (KaueCTBEHHAs KapTHHA).
JIBOITHOM 3/IEKTpUYECKUI CIIOW HA rpaHu-
e da3. [ToHATHE O CONPSIKEHHBIX
3JIEKTPOAHBIX Mpolieccax. PaBHOBeCHBIN
JJIeK-

TPOIHBIM MOTEHIMAN U €ro CBA3b C
AKTUBHOCTSIMU U KOHLEHTPaLUIMU
peareHToB.

PaBHOBeCHOE pacnpeneneHne KUCIopoaa
MEX]ly METAJIJIOM U LJIAKOM.

@akTOopHI, BIUAIOIINE Ha OKHCIUTEIBHYIO
crocoOHOCTH mmaka. /JIex/

IK-5.1 IIK-
5.2TIK-5.3

J1.3

7.2

IIpouecchl ropeHus u cBOMCTBA
BBICOKOTEMIIEPATypHOU (pa3bl.
Mp/

IIK-5.1 IIK-
5.2TIK-5.3

J1.3

73

I[I/ICCOI_II/IB.LII/ISI 1 IPOYHOCTHh XUMHUYCCKUX
cpenunenuii /T1p/

IK-5.1 IIK-
5.21IK-5.3

J1.3

7.4

PacueTbl TepMOANHAMUYECKHUX
XapaKTepPUCTUK MPOYHOCTH KapOOHATOB,
OKCHJIOB Y CyIb(puI0B MeTaIuIoB. /I1p/

IIK-5.1 IIK-
5.2TIK-5.3

J1.3

7.5

Kunetnueckue 3aKOHOMCPHOCTHU
npoueccoB auccoruaryu /I1p/

IK-5.1 IIK-
5.2TIK-5.3

J1.3

7.6

PactBopuMOCTh BOIOpOAA B KUAKOU
cranu /JIab/

IIK-5.1 IIK-
5.2TIK-5.3

J1.3




7.7 Onpenenne KOHCTAHTBl XUMHUYECKOTO 4 4 TIK-5.1 IIK- JI1.3
paBHoBecwus /J1ab/ 5.2 TIK-5.3
7.8 M3y4deHune nporeccoB AUCCOIUAIIIH C 4 4 TIK-5.1 TIK- JI1.3
TIOMOILBI0 KHHETUKH /J1ab/ 5.2 IIK-5.3
7.9 OtuerHoe 3austue /J1ab/ 4 4 IIK-5.1 IIK- JI1.1J11.3
5.2TIK-5.3
7.10 Konrponsnas pabora. /Cp/ 4 104 | IIK-5.1 TIK- | JI1.1 JI1.2
5.2TIK-5.3 JI1.3
7.11 /DKk3amen/ 4 36 TIK-5.1 TIK- JI1.1J11.2
5.2TIK-5.3 JI1.3

5. ®OHJ OIIEHOYHBIX CPEJICTB

5.1. KonTposibHBIE BOMPOCHI H 3aJaHHS

Bomnpocs! k 3x3ameny

1.IIpoBeneHust PU3NKO-XUMHIECKHUX PacUETOB IPUMEHNUTEIEHO

K CHCTEMaM | MpolieccaM YepHOU U [IBETHON METaJLITypruHu.

2. IIporeccsl ropeHHe Ta30B U yriaeposa.

3. luccoumarys OKCHI0B U KapOOHATOB.

4. MeTamioTepMU4eCKOE BOCCTaHOBIICHHE.

5. KoncranTs! paBHOBecHS peakuii 1 (JaKTOPEI, BIUSIONINE HA IIOTHOTY
METaII0TepPMUIECKOT0 BOCCTAHOBIICHUSI.

6. TepMoanHAMUUECKHUI aHAITN3 PEAKLUHA BOCCTAHOBJIEHHS HEJIETYYNX METAIIOB

M3 OKCHJIOB Ta3000pa3HEIMH BOCCTAHOBUTEISIMU — BOZOPOIOM 1

okcuaoM yrieponaa. CpaBHEHHE X BOCCTAHOBUTEIBHON CIIOCOOHOCTH.

7. BoccTaHOBNIEHHE HENETYYUX METAJUIOB OKCUIOM YIJIEPO/1a B IPUCYTCTBUU

TBEPIOTO yriepoa.

8. Pacuer TemmepaTypsl Hadaia BOCCTAaHOBIICHUS OKCH/Ia MeTalIa IPH 3aJaHHOM O0IIeM JaBICHUH OKCHIOB
yraepoaa.

9. Yd4er pacTBOPHMMOCTH yriepoaa B METAIE.

10. BoccTaHOBIIEHHE IETYINX METAJUIOB M3 OKCHIOB ra3000pa3HBIMH BOCCTaHOBH-

TEJIAMH.

11. Pacuer paBHOBECHOT0 cocTaBa ra3oBoii (ha3bl IPH 3alaHHBIX TeMIIepa-

Type U 1aBICHUM.

12. CmemnieHne paBHOBECHS IPH KOHCHCALIUH apOTra30Boil CMECH.

13. BoccTanoBneHue OKCHIa HUHKA OKCUIOM YIiepoJa.

14.BoccTaHOBIEHUE OKCUIOB JIETYYUX METAIIOB TBEPIBIM YIIEPOIOM.

15.MexaHu3M U KUHETHKA BOCCTAHOBIIEHUSI OKCUIIOB Ta3aMHU.

16. CraguitHOCTh Tpo1Iecca; CTaANH, ONPEACISIIONINE CKOPOCTb.

17. YcnoBus peann3aniy KHHETHYECKOTO U THU((Y3HOHHOTO PEKUMOB.

18. AHann3 CTpOCHUS KUIKUX METAJUIOB Ha OCHOBE OOIMINX (hH3UKO-XHUMIYECKAX
IPEACTaBICHUN O CTPOCHUH KUKOCTEH.

19. Iousitue 06 aMOPPHOM COCTOSIHUHM METAIJIOB U CILIABOB.

20.Ponb 1m11aKOB B METAIITYPTUUECKHX MTPOLIECCAX.

21. Xumuueckuil 1 MUHEPAIOrHYECKUH aHAJIN3 TBEPABIX IIIAKOB U UX

KJIacCU(UKAIH.

22. JlnarpaMMbl COCTOSTHUS BaKHEHIINX JIBOWHBIX CUCTEM Ha OCHOBE OKCUJIOB

Kb, KPEMHUS U aJTFOMUAHHS.

23. DKcHeprIMeHTaNbHBIC OCHOBEI HOHHOM TEOPUH XKUAKHUX MIJIAKOB (PEHTTECHOCTPYKTYPHBIC
UCCIIe0BaHuUs, HEKTPONPOBOIHOCTD XKUAKUX IITakoB, JC B cucTeMe MeTasn

- IIJ1aK).

24. TlomynpoBOJHUKOBBIE CBOMCTBA OKCUIOB NIEPEXOAHBIX METAILIIOB.

25. TepmoauHaMu4ecKast akTHBHOCTh KOMIIOHCHTOB IIIJTAKOBOTO PACILIaBA.

26. OCHOBHBIE MOJIOXKEHHSI TEOPUH COBEPIICHHBIX HOHHBIX PACTBOPOB M MPUYUHBI
OTKJI0OHEHUS OT Hee.

27. MUKpPOHEOAHOPOJHOCTD HIJIAKOB.

28. CTpyKTypHO-YYBCTBHUTEIbHBIE CBOWCTBA IIUIAKOB.

29. Bs3KOCTB M yzieNibHas 3JIEKTPONPOBOJHOCTD, UX 3aBUCUMOCTb OT COCTaBa U TEMIIEPATYpPHI.
30. KoaddumuenTs! muddy3nn mpocTeIX 1 KOMITIEKCHBIX HOHOB.

31. Meramryprudeckas IaBka. JIeKTPOXUMUYEcKast IPUPOJa B3aUMOICHCTBHS XKUAKHX ITAKOB C MeTall-
JIOM U IITEHHOM (KauecTBEHHAs! KapTHHa).

32. JIBoiiHOM dNeKTpUIeCKHid cllol Ha rpanuie ¢a3. [ToHATHE 0 COMPSHKEHHBIX JISKTPOIHBIX MPOIECCaX.
33. PaBHOBECHBIH 3JIEKTPOIHBINA MOTEHLIMAJ U €TI0 CBA3b C aKTUBHOCTSAMHU M KOHLIEHTPALUSIMHU
peareHToB.

34.PaBHOBECHOE pacrpeieIeHIe KUCIOPO1a MEXKIY METAITIOM U [ILTAKOM.

35.®axTopHl, BIHUAIOMNE Ha OKICIUTEIBHYIO CIIOCOOHOCTD IIUIAKA.




5.2. Tembl NMCbMEHHBIX padoT

IIpenycMoTpeHa KOHTPOIbHAS PaboTa, IO U3ydasieMbIM pa3fiesiaM.

5.3. ®oH OLICHOYHBIX CPEACTB

5.4. IlepevyeHb BU/I0B OLICHOYHBIX CPEACTB

6. YHEBHO-METO/JUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi imTeparypa

6.1.1. OcHoBHasi JuTEpaTypa

ABTOpBI, COCTaBUTEIN 3arnasue W3patensctBo, rox | Konnu-Bo
JI1.1 | MopaueBckuid, A.T. Ousznueckas XuMus. [ eTeporeHHbie CUCTEMBbI [ DNEKTPOHHBIH Cu6.: Jlans, 2015 91 U3,
pecypc]: yuebHoe mocodue - https://e.lanbook.com//book/60048
JI1.2 | Kypynuna, I'. M. DJIEeKTPOIPOBOHOCTE CHITBHBIX H CIIA0BIX AJICKTPOJIUTOB Bomxckuit, 2019 1. U3J.
[OnexTponHEIit pecypce]: yaebHOE MOcobue - http://lib.volpi.ru
JI1.3 | BepxoBmwok, A. M., dus3nuecKas XUMHUs - OCHOBA METAJUTYPTUYECKUX IIPOLECCOB: Mockaa - 10
Bepxosiiok, I'. A. yueOHOe Tocobue Bonorga : UTHOPA

-Unxenepus, 2021

6.3.1 Ilepeuenb MpOorpaMMHOro odecreyeHunst

7.3.1.1 | MS Windows XP Pro

7.3.1.2 | nun Ne 41300906

7.3.1.3 | 6eccpounas

7.3.1.4 | MS Office 2003

7.3.1.5 | JInnensus

7.3.1.6 | Ne41449069

7.3.1.7 (2006 .

7.3.1.8 | 6eccpounas

6.3.2 Tlepeyennb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | http://www fips.ru

7.3.2.2 | https://patentscope.wipo.int/search/en/search.jsf

7.3.2.3 | http://www.chemindustry.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIMHBI (MOAY JIS)

7.1 | [lomemeHus s NPOBEACHUS JIEKIMOHHBIX, MPAKTUYECKUX 3aHATHI YKOMITJIEKTOBaHbI

7.2 | YueOHast Mmebens Ha 44 mocaZiouHBIX MecTa, pabodee MecTo npemnoaasatelsi, LCD TeneBu3op, 1ocka

7.3 | JTabopaTopHsle pabOThI IPOBOAATCS B CIIENNATBHO 000PYIOBAHHONW 1a00paTOPUH:

7.4 | YueOHas Mebenb Ha 12 mocafogHBIX MECT, pabodee MeCTO IIPErojaBaTells, JOCKa

7.5 | BecetACCULABALK-210,

7.6 | mpubop «CrexTpodryopumerpy,

7.7 | Becs1 mabopatopusie BK-300.1,

7.8 | memmanka [13-6100 — 2miT,

7.9 | memranka [13-6110 — 2mir,

7.10 | Buneonpoekrop AcerProjector,

7.11 | xommerotep Celeron,

7.12 | nepememmuBaroniee yctpoiictso [19-8300 ¢ peryastopowm,

7.13 | meus MydenbHas,

7.14 | cymunsaeni mkad HICY.

7.15 | Kombonarpesarens JKI-2000 mi, Stegler

7.16 | Memanka mars. ¢ Harp RH basic

7.17 | JInst opraHu3aliy caMOCTOSTEIbHOW paboThl CTyIeHTOB YnTambHbIH 3ai 2 koMibioTepa, npuatep HP LaserJet 1320




8. METOANYECTKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIIUXCA IO OCBOEHUIO JUCHUITIJIMHBI (MOAY JIS)

BaxxHBIM yCIOBHEM YCHELTHOTO OCBOSHMS AUCIUILIHHEI SBIISCTCS CO31aHUE CTYACHTOM CHCTEMbI IIPAaBIIBHON OPraHU3aIlui CBOETO
TpyJa, MO3BOJIAIONIEH pacpeAenuTb y1eOHy0 Harpy3Ky paBHOMEPHO B COOTBETCTBUH € rpadKOM 00pa30BaTeIbHOrO Ipolecca.
HyXHO OCyIIecTBISATh CAMOKOHTPOIIb, KOTOPBIX SBISETCS HEOOXOANMBIM YCIIOBHEM YCIICIIHOH y4ueOsl. Bee 3amanust k
MPaKTHYECKAM 3aHATHAM 1 JJaDOpaTOPHBIM paboTam, a TakKe 3a/IaHNs, BEIHECEHHbBIE HA CAMOCTOATENBHYIO paboTy, peKOMEHIyeTC s
BBIMOJHATH HEMOCPEICTBEHHO MOCNIE COOTBETCTBYIOMIEH TeMBI IEKIIMOHHOTO Kypca, 9TO CIIOCOOCTBYET JIydIleMy YCBOSHHIO
MaTtepuana, Ho3BOJIsIET CBOEBPEMEHHO BBIIBUTh U YCTPAHUTh «IIPOOENBI» B 3HAHUSIX, CACTEMAaTU3UPOBATh PaHee PO IeHHBIN
MaTtepual, Ha ero OCHOBE NIPHUCTYNUTH K OBJIAJCHUIO HOBBIMH 3HAHUAMH, YMEHUSIMH 1 HaBBIKAMH.

Meroamueckne yka3aHUS K JICKIIMOHHBIM 3aHATHAM:

B xoze neKunoHHBIX 3aHATHH HEOOXOIMMO BECTU KOHCIIEKTHPOBaHKE ydeOHOro MaTepuana, oopauiate BHUMaHUE Ha
(hOpPMYIHPOBKH, paCKPBIBAIOIINE COACPKAHUE TEX WM HHBIX SBICHUH W IPOIECCOB, HAYIHBIC BEIBOJIBI M IPAKTHYECKUE
pexomeHaanuy. JKenaTeaTpHO OCTaBUTH B pa00YMX KOHCIIEKTaX ITOJIS, Ha KOTOPBIX JENaTh OMETKH M3 PEKOMEHIOBAHHOM
JIUTEPaTypHl, JOMONHSIIONINE MaTepHal IPOCIyLIaHHO JTEeKIUY, a TaKkKe MOJUEPKUBAOIINE 0COOYI0 BaXKHOCTD T€X MIIU UHBIX
TEOPETHUECKUX MONOKEHUI.

Heo0xoxnmo 3a1aBats MpenoaaBaTelio yTOYHSAIOIINE BOIIPOCHI € IENbBI0 YSICHEHHUS TEOPETHIECKHX MONOKeHUH, pa3perIeHus
cropHBIX cuTyanuil. IlenecooOpa3zHo 1opabaTeIBaTh CBON KOHCIIEKT JIEKIUH, AENAasi B HEM COOTBETCTBYIOIIHE 3aIIUCH U3
IUTEpaTyphl, PEKOMEHI0BAaHHOI MpernoaaBaTeneM U NpeJyCMOTPEHHOM yueOHOI MporpaMmoil.

IMToaroToBka K MPaKTUIECKUM 3aHATHSIM M JTaOOpaTOPHBIM paboTaMm:

[IpakTuueckue 3aHATHA ¥ Ta00paTOPHBIE pabOTHI ITO3BOJIAIOT Pa3BUBATH Y CTYJCHTOB TBOPYECKOE TEOPETHIECKOE MBIIIIICHHUE,
YMEHHE CaMOCTOSITENIbHO U3y4aTh TUTEPaTypy, aHATU3UPOBATh IPAKTUKY; ydaT 4eTKo (GpopMymupoBaTh MbIciab. HaunHaTh Hajo ¢
U3Yy4EeHHs PEKOMEHIOBaHHOM uTeparypbl. HeoOX0auMo MOMHHTB, YTO Ha JISKIIMH OOBIYHO PACCMATPUBACTCS HE BECh MaTepHal, a
TOJIBKO €r0 YacTh. OCTaNbHast €ro YacTh BOCIOIHACTCS B ITPOIIECCE CAMOCTOSTEIRHON paboThl. B cBs3u ¢ 3THM pabota ¢
PEKOMEHIOBAHHOH THUTEpaTypoil 00s3aTenbHa. [0TOBACH K IPaKTHYIECKOMY 3aHATHIO HIIN Ta00paTOpHOH paboTe, CTYACHT MOXKET
o0palaThes 3a METOJUUECKOM MOMOIIBIO K NpenoaaBaTento. Mg Ha KOHCYAbTalKI0, HEOOXOAUMO XOPOILO NPOJyMaTh BOIIPOCHI,
KOTOpHBIE TPEOYIOT pa3bsICHEHUS.

Meroamueckne ykazaHusS K CaMOCTOSITENbHOH paboTe:

CamocTosTenbHast paboTa CTy[eHTa SBISETCS OCHOBHBIM CPEICTBOM OBIIaJCHUS yIeOHBIM MaTEepHaIoOM BO BpeMs, CBOOOAHOE OT
00s13aTebHBIX YIeOHBIX 3aHATHI. CaMmocTosATenbHas paboTa CTyAEHTa HaJl yCBOCHHEM y4eOHOTo MaTepuaa o yaeOHOH
JUCITUIIIMHE MOXET BBITIOJTHATHCS B OMOJIMOTEKE YHUBEPCUTETA, YICOHBIX KaOMHETaX, KOMIBIOTEPHBIX KJIAcCax, a TAKkKe B
JoMantHuX ycrnoBusx. ComepKaHie CaMOCTOSTEIBHON pabOThI CTyIEHTA ONpeaesIeTcs yaeOHON MPOrpaMMOoil TUCIUILINHEL,
METOIUYECKUMH MaTepralaMH, 3aJaHUsIMU U yKa3aHUSAMHU Npenofasarens. CaMocTosTenbHas paboTa B ayJUTOPHOE BPEMsI MOXKET
BKJTFOYATB!

1) KOHCTIEKTHPOBaHUE (COCTABICHUE TE3UCOB) JICKITHIA,

2) pelieHue 3a1a4;

3) paboTy co cIpaBOYHON U METOJUYECKON IUTEPATYPOH;

4) BBICTYIUIEHHS C IOKJIaAaMH, COOOMICHUSMHI Ha IPAKTHYECKHUX 3aHATHAX;

5) 3amuTy BEINTOJHEHHBIX paloT;

6) yuacTue B TEKyIIEM ONpOce MO OTAENbHBIM TEMaM U3y4aeMOH AUCIUILIUHEL;

7) ygactue B cobeceoBaHUsX, JEIOBBIX (POJIEBEIX) UTPaX, TUCKYCCHAX, KPYIIIBIX CTONaX, KOH(EpEHINIX;

8) ygacTre B TECTUPOBAHHH H JP.

CamocTosTenbHas paboTa BO BHEayAUTOPHOE BPEMsS MOXKET COCTOSITh U3:

1) noBTOpEHNE TEKLIMOHHOTO MaTepuana;

2) m3y4deHus yIeOHO! 1 HayIHOH INTEepaTypsl;

3) BeIIENICHHE HANOOJIee CI0XKHBIX U IPOOIEMHBIX BOIIPOCOB 110 N3yd9aeMOH TeMe, MOITydeHUE Pa3bsICHEHNH U peKOMEHIAINN 110
JaHHBIM BOIIPOCAM C IPENoAaBaTessiMU Kadepbl Ha UX KOHCYJIbTAINX;

4) mpoBeieHHE CaMOKOHTPOJIS ITyTeM OTBETOB Ha BOIIPOCHI TEKYIETO KOHTPOJISI 3HAHUH, PEIICHNS IPEICTABICHHBIX B yIeOHO-
METOIUYCCKUX MaTepranax kKadeapsl 3aa4, TECTOB IO OTASIFHBIM BOIIPOCAM H3yIaeMOi TEMEI;

5) MOATOTOBKH K MPAKTUYECKUM 3aHATHIM U TaOOpaTOPHBIM paboTam;

6) perieHns 3a1a4, BEIAAHHBIX Ha MIPAKTHIECKHUX 3aHATHAX U JJAOOPaTOPHBIX paboTax.

B cooTBeTcTBHE ¢ METOANYECKIMHU peKoMeHaarsiMu MunoOpHayku P (yrB. 8 anpernst 2014 r. N AK-44/058H) B kypce
MpPEAINoiIaraeTcs UCIOIb30BaTh COLMAILHO-aKTUBHBIC ¥ Pe)IeKCUBHBIC METOIbI O0yYCHHSI, TEXHOJIOTHH COLOKYIIBTYPHOI
peabIIHTANY C IENBI0 OKAa3aHMs IIOMOIIH B YCTAHOBJICHUH ITOJHOIICHHBIX MEKINYHOCTHBIX OTHOIICHUH C IPYTUMH CTYJCHTaMH,
CO37JaHUH KOM(OPTHOTO IICHXOJIOTHIECKOTO KIIMMaTa B cTyaeHdeckoii rpymme. [Togbop u pa3spaboTka yaeOHBIX MaTepHAIOB
POU3BOIATCS C YIETOM MPEIOCTABICHHS MaTeprala B pa3indHbiX (JOpMax: ayHaibHON, BU3yalbHOM, C UCIIOIb30BAHUEM
CTEUATIBHBIX TEXHHYECKUX CPEICTB M HHPOPMAIMOHHBIX CHCTEM.

®dopma MPoBEICHNUS ATTECTAINH IS CTYCHTOB-MHBAINIOB YCTAaHABIMBACTCS C YIETOM HHANBUIYATBHBIX ICHXO(MU3MIECKAX
0COOCHHOCTEH.

dopma MpoBeJCHUS ATTECTALNH AJIsI CTYJCHTOB-HHBAIUIOB YCTAHABIMBACTCS C YI€TOM HHAUBUIYATBHBIX MCHX0(MU3MUCCKUAX
ocobennocteit. J{ns crynentos ¢ OB3 npeaycMaTpuBaeTcs JOCTYIHAS (GopMa PeAOCTaBICHHS 3aJaHU OICHOYHBIX CPEJIICTB, &
MMEHHO:

. B MIEYATHOH WM JEKTPOHHOU (opMe (ISl MLl C HAPYHIEHUSIMH ONOPHO-IBUTATEILHOTO anmapara);

. B II€YaTHOI (hopMe MIN MEKTPOHHOU (POpME C YBETHUYCHHBIM IIPU(PTOM M KOHTPACTHOCTBIO (IUIS JIMI ¢ HAPYLICHUSIMHU
ClIyXa, pedH, 3peHus);

. METOJIOM YTEHHUSI aCCUCTEHTOM 3aJIaHusI BCIYX (TSI JIMIl C HAPYHICHUSIMH 3PEHHUS).

CTyI[CHTaM C UHBAJIMAHOCTBIO YBECJIMUMBACTC BPEMS HAa IOATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOIIPOCHI. IIJ'IH TaKuX CTYACHTOB
npeayCcMaTpuBacTCs AOCTYyIIHAA cbopMa OpeaoCTaBJICHUA OTBETOB HA 3alaHUA, 4 UMCHHO!




MMUCHbMEHHO Ha Oymare uiu HaOOpOM OTBETOB Ha KOMIIBIOTEpE (IUIs JIMI C HAPYMIEHUSIMH CIyXa, peun);
BBIOOPOM OTBETa U3 BO3MOXKHBIX BaPUAHTOB C UCIIOJIB30BAHUEM YCIYT ACCHCTCHTA (IUIS JIMI[ C HAPYLICHHSIMH OHOPHO-

JIBUTATEIILHOTO armapara);




