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1. IEJIX1 U 3AJTAYU OCBOEHU A JUCHUITJIMHBI

1.1 leab ocBOEHUS TUCIUILIUHBI .

Ilenpr0 OCBOEHUS MUCHIMILIMHEI SBISETCS (OPMUPOBAHUE U PA3BUTHE y CTYIACHTOB KOMIIE-
TEHIMN B 007acTH (PU3MKO-XMMHUYECKOTO aHalIM3a OCHOBHBIX METAJUTYPTrUY€CKUX MPOIECCOB U XU-
MUYECKHX PEaKIIUM.
1.2 3agayu ocBOCHUSA JUCHHUILIUHLI ABJIAETCSH:

— OIpeIeNICHUE BO3MOKHOCTH U TIPEICIIOB TPOTEKAHUS METAJUTYPTHUECKUX PEaKIINA;

— BBISBJICHHUS] MEXAaHU3MA U CKOPOCTH METAJUTYPIrHUE€CKUX MPOIECCOB;

— IpUMEHECHHE (DU3UKO-XMMHYECKOTO aHalu3a JJig BHIOOpA ONMTHMAIBHBIX TEXHOJIOTUYECKUX Mapa-
METPOB METAJLTYPTUYECKHUX MTPOLIECCOB.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI
VYuebHas nucuuniarHa «Teopus MeTaulypruuecKux MpoleccoB)» BKIOYEHA B BApUATUBHYIO
yacTb bioka 1.B, ycranosinennoro ®I'OC BO.

Jucnumimba Oasupyercs Ha cieayrommx aucuuiiHax: Martemaruka bl.b.5, ®usuka
b1.b.6, O6mas xumus b1.b.7, Uudopmaruka b1.5.9, Beenenue B Metamnypruueckue TEXHOJIOTUU
b1.5.20.

Juciummza «Teopus MeTaluyprudeckux MpOLECCOBY» SBIISETCS OCHOBOIOJIATAIOIIEH IS
M3YUYEHHS CIeNyoIuX qucuuiuna: Munepanorus u kpuctayutorpadust b1.b.18, Hemerammueckue
MaTtepuansl B npou3BoAcTBe MeTtaionponykuuu bl.B.OJ/1.4, TexHonoruueckue OCHOBBI IPOU3-
BozacTBa Metauonpoaykuuu b1.B.O/1.8, Teopernueckne oCHOBBI IPOM3BOACTBA METAUIONPOAYK-
muu b1.B.OJ1.9.

3. KOMIIETEHIHUU OBYYAIOILIEI'OCS1, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSI JUCHUAIJIMHBI (MOLYJISI)

VYyeOnast nucuuruinHa Teopusi MeTaTypruueckux MmpoIeccoB odecneurnBaeT GopMUpOBaHUE
yactu komnerenuuii: [1K-1 (b1.B.OJ1.9.1).

B pesynbTare u3ydeHUs: CTYIEHT CIOCOOEH aHANMM3UPOBATh (PU3MKO-XUMHUYECKHE MPOIECCHI
OCHOBHBIX METAJUTYPTHYECKUX PEAKIIUN, BHITOIHITH HEOOX0IUMbIE (PU3UKO-XUMHYECKUE PACUETHI.
Jlnst ocBOeHUs TUCUUILTMHBI «Teopusi MeTaJUTypru4ecKnX MpoeccoB) CTYICHT JTOJKEH:

3HaTh:

- O CTPOEHHUH BEILIECTBA B PA3JIMUHBIX arperaTHbIX COCTOSIHUSAX;

- 00 OCHOBHBIX (PU3UKO-XMMHUYECKHUX 3aKOHOMEPHOCTAX HAOJIOAAEMBIX MPU MPOTEKAHUS
XUMUYECKUX PEaKIUM;

- 00 OCHOBHBIX TEPMOJUHAMUYECKUX M KHUHETUUYECKUX 3aKOHOMEPHOCTAX XUMHUYECKHX pe-
aKINH,

- 0 (PMBUKO-XMMHYECKUX CBOMCTBAaX BEIIECTB;

- 00 OCHOBaX TEPMOAMHAMHYECKOTO M KHHETHYECKOTO B3aMMOJCHCTBHUS OKCHIHOM, MeTa-
JMYECKON U ra30BoH ¢a3s.

Ymers:

- WCTIOJB30BaTh 3HAHUS (PU3NKO-XUMUUYECKHE 3aKOHOMEPHOCTH JJISl aHAIM3a XUMHUYECKHUX
peakuuii;

- aHAIM3UPOBATh AUArPaMMBbI (Da30BBIX PABHOBECHH, CTPYKTYPHBIE MMPEBPAIICHUS B KUIKOM
Y TBEPAOM COCTOSIHUM BEILECTBA;

- IPUMEHATh MaTEMaTHYECKHE METOJbI JIJIs aHAIM3a U PacueTa BHICOKOTEMIEPATYPHBIX XH-
MHUYECKHX MPOLIECCOB.

Baaners:

- HaBBIKAMU UCCJIEI0BAHUS XUMUYECKUX PEAKIUH;



- HaBBIKaMU MaTEeMAaTHUYECKOTO aHaln3a U 00pabOTKH pe3ynbTaTOB U3MEPCHHIA.

IIponecc n3yyeHuss AMCHUNIHHBI HATIPABJICH:

- (OpMHMpOBAHUE 3IEMEHTOB CIEAYIOIUX NPOPECCHOHATBHBIX KOMIIETEHLIUH B COOTBET-
creue ¢ ®I'OC, OIl BO no nanpasnenuto noarotoBku 22.03.02 «Metamnyprust: I1IK — 1 (Tabnuna
1).

Tabnuua 1- ®opmupoBaHue KOMIETEHIUNA JTUCIUTITUHOMN

HaumenoBanue CemecTpbl, GOPMHUPOBAHUS TUCIUTLTAHBI

JTMCHUILIMH, (OPMHUPYIOLIIHX (Komnereniuu 6epyTrcst U3 YueOHOTO IJ1aHa 10 HAMPaBJICHHUIO 1TO/I-
KOMIICTEHITUIO TOTOBKH OaKajaBpa)

COBMECTHO 1 l 2 ‘ 3 | 4 | 5 6 ‘ 7 ‘ 8

Ko xommerenuuu I1K-1

b1.B.OJ1.9.1 Teopust merain-
JYPrUYECKHUX MPOLIECCOB

b1.B.OJ1.5 ABTOMATHKa,
yIpaBJICHUE M TEXHUYECKUE
U3MEpEHUS

b1.B.O/1.4 Hemerannuue-
CKM€ Marepuaiabl B IPOU3-
BOJICTBE METAJUIONPOAYKIIUU

B2.11.1 OpraHu3aloHHO-
yIpaBJeHYECKasl MPaKTUKa

b1.B.JIB.1.2 Tpy6Hoe mpo-
H3BOJICTBO

b1.B.JIB.1.1 Dxonorus me-
TAUTYPTUH W PEUUKIUHT
MIPOMBIIIJIEHHBIX OTXOJOB

b1.B.OJI.1 Meramnypruue-
CKasl TEIUIOTEXHHUKA

B2.11.2 Texuomornueckas
(TPOEKTHO-TEXHOJIOTHYECKas )
MpaKTHUKa

b1.B.OJl.6 OpranuzanuoH-
HO-TEXHUYECKHE PEIICHUS B
METaJUTypTUH

b1.B./IB.2.1 OcHOBBI TIpo€K-
TUPOBAaHUA  METAJLTyprude-
CKHX TTPOU3BOJICTB

b1.B.JIB.2.2 OcHOBBI HHBe-
CTULIMOHHOTO ITPOEKTHPOBa-
HUS B METAJTYPTUH

b1.B.JIB.5.1 busnec-
ITAaHUPOBAHUE W MAPKECTUHT
MPOU3BOJCTBA METAILIONPO-
JyKIMH

b1.B.JIB.5.2 Jlorucruka B
METAJTYPTHH

b1.B.JIB.3.1 Ilpoueccel u




HanmenoBanme

JTUCLUUIUIAH, (OPMHPYIOLIIX
KOMIIETEHITHIO

COBMECTHO

Cemectpsl, GOPMUPOBAHUS TUCIUATUINHBI
(Kommereniuu 6epytcest U3 Y4eOHOTo IUIaHa Mo HANPaBJICHUIO MO~

TOTOBKH OakajiaB

pa)

1

| 2 [ 3] 4 |5

6

|7

B

Ko xommerenuuu I1K-1

o0opynoBaHUE MaJisi OYUCTKU
ra3oB B METALTYPrHYCCKUX
arperarax

b1.B./IB.3.2 HenpepsiBHoe
JIUTHE 3aTOTOBOK

B1.B.JIB.4.1
HpOI/I3BOI[CTBCHHaH JIOTUCTH-
Ka B MeTaﬂHprI/II/I

b1.B.JIB.4.2 Dxonorumyeckue
npoOJIeMBbl  JTUTEHHOTO TPO-
W3BOJICTBA

b1.B./IB.6.1 HMuHoBanuoH-
HbIE€ TEXHOJOTUU MPOU3BO/I-
CTBa METAJUIONPOTYKIIUH

b1.B./IB.6.2 CObIT MeTasio-
TIPOTYKITHH

B2.I1.3 [Ipennumiomuas
MpaKTHUKa




HEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C IINTAHUPYEMBIMU
PE3YJIbTATAMU OCBOEHMUA OI1

Tabmuna 2- [lepedeHp MIaHUPYEMBIX PE3YJIBTATOB O0YUYEHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C IJIAHUPYEMBIMU Pe3yIbTaTaMU OCBOCHUS

Kox m nanmenoBa-

Kox u nanmenoBa-
HUE MHIMKATOpAa

OuneHoYHBIE CPeICTBA

IInanupyemMsblie pe3yjbTaThl 00yUeHHs MO TUCHUILINHE Texymero | Ilpome:xyTouHoii
HHE KOMIETEHIHU | I0CTHKEHHS
KOHTPOJISt aTTecTalu
KOMIETeHIHH
ITK-1. HIIK-1.1 Cooco- | 3HaTh: Ymersb: Baanern: bank Bompo- | Boripocsl u 3aja-
criocoOeH pa3paba- | OGH  TPUMEHSTH | - 00 OCHOBHBIX (DM3H- | -HCIOJIH30BATH - HaBBIKAMH HC- | COB. YH K 9K3aMEHY
TBIBATh TEXHOJOIH- | 3HAHWSA B OOJIACTH | KO-XMMHUYECKHUX 3aKO- (bI/ISI/IKO- CJICAOBAHU MeE-
YecKHii  mpouecc, | GU3MYECKOH  XU- | HOMEPHOCTSIX ~ METal- | XMMHUYECKHUE 3aKO0- | TAJUIYPrHUECKUX
BBIIOJIHASA IIPH 3TOM | MUH, MOJIEIHUPOBA- |JIyprUYEeCKUX IIPOLEC- | HOMEPHOCTH  JJIS | IIPOLIECCOB;
HEOOXOJUMBIE TeX- | HUSI W HuH(POpMa- | COB; aHanM3a  MeTal- | - HaBBIKAMU aHa-

HOJIOTHYECKHE pac-
yeTbl MU CcoOIomas
TpeOOBaHUS IPOU3-
BOJICTBEHHOM cu-
CTeMBl B o00JlacTu
TEXHOJIOTHYECKOM
MOATOTOBKU TPOU3-
BOJICTBA

IIUOHHBIX  TEXHO-
JIOTUWA ISl pele-
HUS 3aJlad TEOpPUU
METAJLTYPTHYECKUX
MPOLECCOB.

- 0 TepMOAMHAMHYe-
CKUX M KUHETUYECKHX
3aKOHOMEPHOCTSIX,
MPOUCXOJSAIIUX B BBI-
COKOTEMIIEPATYPHOU
ra3oBoil M KOHJEHCH-
poBaHHBIX (a3zax;

-- 0 KHHETHYECKHX
3aKOHOMEPHOCTSIX B3a-
UMOJCHCTBUS ~ OKCHJI-
HBIX, METAJUTMYECKUAX U
ra3oBbIX ¢as3;

JTYpTrHYEcKuX Tpo-
LIECCOB,;

- aHAIN3UPOBATh
auarpaMmsl  ¢azo-
BBIX PaBHOBECHIA,
CTPYKTYpHBIE TIpe-
BpAIllCHUST B JKU[-
KOM M TBEpAOM
COCTOSIHUU MeTaJl-
JIOB;

- TPUMEHSTh Ma-
TEMaTU4YeCKHe Me-
TOJBI JUTSI aHAJH3a
U pacyera MeTai-
JYyPTUYECKHUX TPO-
LIECCOB.

mu3a U 00paboTku
pe3yiabTaToB W3-
MEpEHUM;

- HaBBIKAMHU IIpH-
MEHEHHUS] METOJIOB
MOJIETTUPOBAHUS
¢duzuKo-
XUMHUYECKHUX IIPO-
LIECCOB,;

- HaBBIKAMHU IpH-
MEHEHHUS] METOJIOB
MOJIETTUPOBAHUS
¢buzuKo-
XUMHUYECKHUX IIPO-
LIECCOB.




4. CTPYKTYPA U COAEP/)KAHUE JUCHUIIJIMHBI
4.1 PacnipenesjieHue TPYAOEMKOCTH JUCIUIJIMHBI 10 BUIaM padoT Mo ceMecTpam
OO01mas Tpy10€MKOCTh AUCHMILIMHBI cocTaBiseT 4 3ad. en. 144 yacos, pacnpenencHue

qacCoB I10 BUaaM pa60T ceMECTpaM NpEACTABIICHO B Ta6J'II/IH€ 3.

Ta6muma 3. Pactipenenenue Tpy10EMKOCTH AUCITUIUIMHBI 110 BUaM paboT 1Mo ceMecTpam

Tp

TOEMKOCTH B 4ac

Buna yueOHo# padoThI

Bcero
qac.

B 1.4. mo cemecTpam

3 cemecTp

dopmaT U3y4eHHS AUCUUTLINHBI

€ CII0JIb30BAHUEM 2JIEMEHTOB
3JIEKTPOHHOT0 00y4YeHusI

OOm1ast TpyA0EMKOCTh AUCIUILIUHBI IO Y4€OHOMY IIJIaHy 144 144

1. KonrakTHas pa6ora: 57 57
1.1. AynutopHast paboTa, B TOM YHCJIE: o1 o1

-3aHATHSI JIEKITMOHHOTO THa (JI) 17 17

-3aHATUS ceMuHapckoro tuna (I13-ceMunapsbl, pakT. 3aHAT. U JIp) 17 17

-1aboparopHbie padboThI (JIP) 17 17
1.2.BueayautopHasi, B TOM YuCJeE:

-kypcoBas pabora (mpoekt) (KP/KII) (koHcynbTamms, 3ammra)

-TeKYILUH KOHTPOJIb, KOHCYJIbTALUU T10 TUCLMILIMHE 4 4

-KOHTaKTHas paboTa Ha mpoMexyTouHoM KoHTpoie (KPA) 2 2

2. CamocTosiTesibHasi padoTta, B ToM ducie (CPC) 51 51

pedepar/acce (MMOArOTOBKA)

pacuérHo-rpaduyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHasI paboTa

KypcoBast pabora/mpoekt (KP/KII) (moaroroska)

CaMOCTOSITENIbHOE M3YUYEeHUE pa3fiesioB, CAMOIOATOTOBKA (IIpOpaboT-

Ka ¥ MOBTOPEHUE JICKIIMOHHOTO MaTepualia ¥ MaTepraia yaeOHUKOB 51 51

U y4eOHBIX OCOOUHi, MOATOTOBKA K JJA0OPATOPHBIM U MPAKTUYECKUM

3aHSATHUSIM, KOJJIOKBHYM H T.JI.)

IToaroroBka K 3k3amMeHy (KOHTPOJIb) 36 36

[ToaroroBka k 3a4€Ty/ 3a4€Ty C OIIEHKOMN (KOHTPOJIH)




4.2 Conepxxanue THCHMILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuna 4.1 - ConepkaHue JUCHHUILTAHBL, CTPYKTYPUPOBAHHOE 110 TEMaM ISl CTYICHTOB OYHOTO O0Y4YCHHUS

Ina eMbie (10 Bunsbi yueoHoii padoThl
JIaHUpyeMble (KOH-
Py (1ac) HanmenoBanue Peanuszanus B
TpPOJIMpyeMble) pe- i = HaumeHoBanue
KonTakTHasn 2 Q HCIOJIb3yeMbIX ak- | pamkax [Ipak-
3yJbTATHI OCBOCHMSL: | o aGora 5 g . pa3padoTaHHOTO
xox YK; OIIK; 1K 1 anMeHOBaHUe pa3ie- | p 2 53| BuxCPC TUBHBIX U HMHTepP- | THYECKOW Moj- Y T—
JIOB, TeM =L ook o dSE 8 aKTHBHBIX 00pa3o- roToBKH (TPY-
HHIMKKATOPBHI 10- = S 15 2 g 2= Kypca (Tpynoem-
=1 282 2 3) = BaTeJIbHBIX TEXHO- J10eMKOCTh B
CTHKEHHUS KOMIIe- g R SE 3 . KOCTb B 4acax)
TeH i > S I =S JIOTHH 4yacax)
= F T 8S -
[5)
3 cemecTp
[1K-1 Paznen 1. 'openne Tomiusa IToaroroBka k KoncnexT nekumii
UIIK-1.1 nexmun [1, 2,
5]
Tema 1.1. T'openue mo-
HOOkcuaa yriepoma ® | 1.0 1,0
BOZIOpOAA
Tema 1.1. IlpakTuueckoe 10 10 Ilonroroska k 1
3aHSTHE ’ ’ 113 [1, 6]
Tema 1.2. Peakuust Boas-
HOTO rasa. 1,0 1,0
Tema 1.2. I[IpakTHueckoe 10 10 [ToaroroBka k 1
3aHATHE : ’ I3 [1, 6]
Tema 1.3 Peaknus ben- 10 10
na-bynyapa ' '
Tema 1.3. Ilpaktuueckoe 15 10 ITonroroska k 1
3aHATHE ’ ’ 113 [1, 6]
Tema 1.4. I'openue yrie-
poza 1,0 1,0
Tema 1.4. IlpakTuueckoe 15 20 [ToaroTroBka 2
3aHsTHE ’ ’ 13 [1, 6]
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IInanmpyemsble (KOH-
TpOJIMpyeMble) pe-
3yJIbTATHI OCBOEHUSI:
ko1 YK; OIIK; IIK un
HHIMKKATOPBHI 10-
CTHKEHHUS KOMIIe-
TeHIUH

HaumenoBanue pa3ie-
JIOB, TeM

Bunsbi yueoHoii padoThI

(uac)

KonraxkTHasn

padora

Jlexnun

pa-]|

JIA00
TOPHBbIC

naforyx

qecKHne
3AHATUA
CamocrofTe b-

IpakTn-

Hasi padoTa
CTYAEHTOB (4ac)

Bux CPC

HaumenoBanue
HCI0JIb3YeMbIX aK-
THBHBIX U HHTEp-
aKTHBHBIX 00pa30-
BATEJIbLHBIX TEXHO-

JIOT U

Peanuszanus B
pamkax Ilpak-
THYeCKOil 1oj-
roToBKH (TpY-
JA0€MKOCTb B
yacax)

HanmeHoBaHue
pa3padoTaHHOTO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTh B 4acax)

JlabopaTopHasi padora
Nel. HccnemoBanue B3a-
AMOJCUCTBUSL  TBEPIOTO
yriepoga ¢ KHCIOPOZAO-
coJiepKamieH ra3oBOM
(hazori.

4,0

2,0

[ToaroroBka k
naboparop-
HOW  paboTe

[7]

Tema 1.5. Kunernueckue
3aKOHOMEPHOCTH TMPOIIEC-
COB FOpEHUS

0,5

0,5

1,0

Pabora mo ocBoenuro 1
pasneia:

pedepar, 3cce (Tema)

pacuéTHo-rpaduveckas
pabora (PI'P)

KOHTPOJIbHasi padoTa

Htoro no 1 pazageny

4,5

4,0

5,9

12,0

[K-1
UIIK-1.1

Paznen 2. KapOoHaTbl M oKcHIBbI — 00pa3oBaHue M
TepMHYecKasi IUCCOLMALMS

IToaroroBka k
nekmusaMm  [1,
2, 5]

Tema 2.1. O6pazoBanue u

TEpMUYECKas JiHCCoLma- | 1 g 1.0
ust KapOOHATOB

Tema 2.2. O6pazoBanue u

TepMuueckass Jgucconma- | 1,0 1,0

O OKCHUI0B
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IInanmpyemsble (KOH-

Bunsbi yueoHoii padoThI

(1ac) HanmenoBanue Peanuszanus B
TpOJIMpyeMble) pe- i = HaumeHoBanue
KonrakTHas ) HCNOJIb3yeMbIX aKk- | pamkax [Ipak-
3yJAbTATHI OCBOCHMSL: | 1o aGora 5 g ., pa3padoTaHHOTO
xon YK; OIK; MK u anuMeHOBaHMe pa3ie- | P S23| Bmcpc THUBHBIX U HMHTEP- | THYECKOW MOI- I AeKTPOHHOIO
JIOB, TEM = k‘ o o H 3888 AKTHUBHBIX 00pa30- | TrOTOBKH (TPY-
HHIUKKATOPBI J10- S B3 IEZgECAE Kypca (Tpynoem-
= Bg4iEE 82 = BaTeJbHbIX TEXHO- A0EMKOCTDb B
CTHIKEHUsI KoMITe- Z S8 3 . KOCTh B 4acax)
N s REYE 8825 = Jorui Jacax)
TEeHLIHH =] qhg:‘rgs -
(5]
Tema 2.1. INpakTuueckoe 10 20 [MonroroBka k 1
3aHSTHE ’ ’ 113 [1, 6]
Tema 2.3. Kunernueckue
3aKOHOMEPHOCTH  JIHCCO- | o
WAl  KapOOHATOB H !
OKCHJ]
Tema 2.2. IlpakTuueckoe 10 20 IMoaroroBka K 1
3aHATHE ’ ’ I13 [1, 6]
JlabopaTopHast padora Iloaroroska k
Ne2. Temnoduznyeckoe 1abopaTop-
HCCIIEIOBAHHUE TIPOIEC- 5,0 2,0 | HBIM paboram
COB DaslokKEHHs Kap- [7]
OoHara
PaGora mo ocBoenuio 2
pa3nena:
pedepar, 3cce (Tema)
pacuyéTHo-rpaduveckas
pabora (PI'P)
KOHTPOJIbHasi padoTa
HToro no 2 pazneny 25150 20 8,0
[K-1 Pa3gen 3. BoccraHOBJIeHHE OKCHIOB METAJLIIOB IToaroroska k
UIIK-1.1 aekuusiM - [1,

2, 5]

Tema 3.1. O0mas xapax-
TEPUCTHKA BOCCTAHOBH-
TEJBHBIX MPOIECCOB

0,5 1,0
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IInanmpyemsble (KOH-
TpOJIMpyeMble) pe-
3yJIbTATHI OCBOEHUSI:
ko1 YK; OIIK; IIK un
HHIMKKATOPBHI 10-
CTHKEHHUS KOMIIe-
TeHIUH

HaumenoBanue pa3ie-
JIOB, TeM

Bunsbi yueoHoii padoThI
(uac)

KonraxkTHasn
padora

Jlexnun
TOpPHBIE
naflory x
IpakTn-
YyecKHe
3AHATUA
CamocTosiTe/b-
Hasi padoTa
CTYAEHTOB (4ac)

Bux CPC

HaumenoBanue
HCI0JIb3YeMbIX aK-
THBHBIX U HHTEp-
aKTHBHBIX 00pa30-
BATEJIbLHBIX TEXHO-

JIOT U

Peanuszanus B
pamkax Ilpak-
THYeCKOil 1oj-
roToBKH (TpY-
JA0€MKOCTb B
yacax)

HanmeHoBaHue
pa3padoTaHHOTO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTh B 4acax)

Tema 3.2. Boccranosie-
HHE OKCUIOB razaMu

=
o
-
o

Tema 3.2. [IpakTrdeckoe
3aHATHE

1,0

=
o

IToaroroBka k
I13 [1, 6]

Tema 3.3. BoccTanosine-
HHUE OKCUIOB TBEPABLIM
YTIEPOaOM

1,0 1,0

Tema 3.3. [IpakTryeckoe
3aHSTHE

1,0 1,0

IToaroroska x
113 [1, 6]

Tema 3.4. Boccranosie-
HHUE OKCUIOB Kelle3a

1,0 1,0

Tema 3.4. [IpakTudeckoe
3aHATUC

1,0 1,0

IToaroroBka k
113 [1, 6]

Tema 3.5. Kunernueckue
0COOEHHOCTH BOCCTAHOB-
JIEHUS OKCUIIOB

0,5 1,0

Pa6oTa no ocsoennio 3
pasaena:

pedepar, 3cce (Tema)

pacuéTHo-rpaduueckas
pabora (PI'P)

KOHTpoOJIbHAasA padoTa
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IInanmpyemsble (KOH-

Bunsbi yueoHoii padoThI

(1ac) HanmenoBanue Peanuszanus B
TpOJIMpyeMble) pe- i = HaumeHoBanue
KonTakTHasn 2 Q HCIOJIb3yeMbIX ak- | pamkax [Ipak-
3YJIBTATBI OCBOCHMSI: HaumenoBanue pa3sae padora s &~ THBHBIX I HHTE THYECKOH Mo paspaboTanHoro
ko1 YK; OIIK; TIK n P S8 z| BunCPC P DJIEKTPOHHOIO
JIOB, TeM = oo oL " 3% S aKTHBHBIX 00pa30- | TroTOBKH (TPy-
HHIMKKATOPBHI 10- = ZIEEESERE Kypca (Tpynoem-
= 24E E 8 e = BATeJIbHBIX TEXHO- J0eMKOCTh B
CTHKEHHUS KOMIIe- g Sds 5§25 ¢ N KOCTh B 4acax)
o 5 s g =¢8 % Joruii yacax)
TeHIHii = SE IS =
o o
Hroro no 3 pazaeny 4,0 3,0 11,0
Paznen 4. TepmonnHaMuka U KUHeTHKAa MeTaiayp- | [loaroroska k
rHYecKUX pacijiaBoB nexusaM[1, 2,
5]
Tema 4.1. Mertamrypru-
YEeCKHUE [IUTaKH 1,0 1,0
Tema 4.1. IIpakTrueckoe TTOArOTOBKA K
1,0 1,0 1
3aHATHUEC d d 113 [1, 6]
JlabopaTopHasi pa6ora [Toaroroska
Ne3. Onpenenenue BA3KO- 40 10 naboparop-
CTH IIJTAKOBOT'O pacIliaBa ' ' HOW  pabote
[7]
Tema 4.2. Meramuue-
CKH€ PacIUIaBbl 1,0 1,0
JlabopaTopHas pabGoTa
parop p IToaroroBka k
Ned. Ompenenenue 10-
naboparop-
BEPXHOCTHOTO HATSKEHHUS 4,0 1,0 .
HOl  pabote
METAJTNYECKOTO paciuia- 7]
Ba
Tema 4.2. [IpakTHueckoe TTOAroTOBKA K
1,5 1,0 1
3aHSATHC ' ' 113 [1, 6]
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IInanmpyemsble (KOH-
TpOJIMpyeMble) pe-
3yJIbTATHI OCBOEHUSI:
ko1 YK; OIIK; IIK un
HHIMKKATOPBHI 10-
CTHKEHHUS KOMIIe-
TeHIUH

HaumenoBanue pa3ie-
JIOB, TeM

Bunsbi yueoHoii padoThI

(uac)

KonraxkTHasn
padora

Jlexnun

pa-]|

JIA00
TOPHBbIC

naforyx

qecKHne
3AHATUA
CamocrofTe b-

IpakTn-

Hasi padoTa
CTYAEHTOB (4ac)

Bux CPC

HaumenoBanue
HCI0JIb3YeMbIX aK-
THBHBIX U HHTEp-
aKTHBHBIX 00pa30-
BATEJIbLHBIX TEXHO-

JIOT U

Peanuszanus B
pamkax Ilpak-
THYECKOil Mmoj-
roToBKH (TpY-
JA0€MKOCTb B
yacax)

HanmeHoBaHue
pa3padoTaHHOTO
DJIEKTPOHHOT 0
Kypca (Tpyaoem-
KOCTh B 4acax)

Tema 4.3. TepmoauHamu-
Ka TMpOIECCOB OKHCIH-
TeTpbHOTO  paduHUpOBa-
HUS C yYacTHEM
pacmiaBoB

=
o

Tema 4.3. IlpakTuueckoe
3aHATHE

1,0

1,0

IloaroroBka x
I13 [1, 6]

PaGora mo ocBoenuro 4
pa3jaena:

pedepar, 3cce (Tema)

pacuéTHo-rpaduueckasi
paborta (PI'P)

KOHTpOJIbHAasA padoTa

HTroro no 4 pazneny

3,0

8,0

3,5

8,0

Paznen 5. TepMoguHAMHUKA M KMHETHUKA TOBEAEeHUS

BpeHBIX MpUMeceii

IloaroroBka x
nexsM[ 1, 2,
5]

Tema 5.1. Packucienue
MeTania

1,0

1,0

Tema 5.1. IIpaktudeckoe
3aHITHE

1,0

1,0

IloaroroBka x
I3 [1, 6]

Tema 5.2. IIpouecch pa-
(bMHUpPOBAHMS MeTalIa OT
cepbl

1,0

1,0

Tema 5.2. Ilpaktuueckoe
3aHsITHE

1,0

1,0

IToaroroBka k
I3 [1, 6]
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IInanmpyemsble (KOH-

Bunsbi yueoHoii padoThI

TPOTHpYeMBIE) pe- (uac) HaumenoBanue Peanuzanus B HauMeHoBaHIe
poaupy P KonrakTHan 2 g HCIOJIb3yeMbIX ak- | pamkax [Ipak-
3YJIBTATBI OCBOCHMSI: HaumenoBanue pasae- | padora s &~ THBHBIX U HMHTepP- | THYECKOH Moj- paspaboTanHoro
ko1 YK; OIIK; TIK n P S8 z| BunCPC P DJIEKTPOHHOIO
HHAMKKATODLL 10- JIOB, TEM = g PR ORI aKTHBHBIX 00pa30- roToBKH (Tpy- Kypca (Tpy0em-
o PRI = = 2 PR 35 =k BaTeJIbHBIX TEXHO- J10eMKOCTh B yp pya
CTHIKEHHSI KOMIIe- g 594 SE o N KOCThb B Jyacax)
. 5 R Y2 8= = JIOTH yacax)
TEHIINHU Q%Fiﬂr@?s:?
Tema 5.3. Iledochoparus 10 10
MeTaJlIa
Tema 5.3. [IpakTHueckoe 10 10 [Moxroroeka k 1
3aHATHE ’ ’ I13 [1, 6]
PaGora mo ocBoeHmio 5
pasneJa:
pedepar, 3cce (Tema)
pacuéTHo-rpaduyeckas
padora (PT'P)
KOHTPOJIbHasi padoTa
HTroro no 5 pazneny 3,0 3,0 6,0
Kypcosas padora (KP)
Kypcooii npoext (KII)
HUTOIo 3A CEMECTP | 17 | 17 17 51 17
HUTOI'O no aucounaune | 17 17 17 51
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA 11O U'TOTI'AM OCBOEHUA JUCHUITINHBI.

Texkyuuii KOHTPOJIb 3HAHUNA 00YYAKOIIMXCS OCYLIECTBJISIETCSI: TECTUPOBAHMEM 110 TeMaM
JIEKIIUii, pelieHueM NMPAKTHYeCKUX 32124, KOHTPOJIbHbIE Pa0OThI.

5.1. TunoBble KOHTPOJIbHBIE 32IaHNSI MM MHbIE MAaTEePHAJIbI, HEO0X0AUMBbIE /115l OLeHKH
3HAHWI, YMEHM 1 HABHIKOB U (MJIN) ONbITA 1eATEIbHOCTH

Ilepeuyensb Tem pedepaToB
1. luccoumanus ra3oB Ipu BBICOKUX TeEMIIEpaTypax
2. MeTanoTepMu4ecKoe BOCCTaHOBJICHHUE.
3. Ompenenenue akTUBHOCTH KOMIIOHEHTOB IIJIAKOBBIX PACIIaBOB MO 00OOIIEHHBIM JHa-
rpaMMaM.
4. TepMoauHAMUUECKHE MPEEIIbl OKUCIECHUS NIPUMECEH METaNIMYECKON BaHHBI 1O Ija-
KOM 3aJJaHHOI'O COCTaBa

BOHPOCBI AJIS MOATOTOBKU K KOHTPOJIbHBIM MEPOINIPUATHAM (TeKyIIII/Iﬁ KOHTpOJ’Ib)

Pazpnen 1. 'openne Tomusa
1. YUro noHumaercs moja ropeHuem TomauBa? Kakue OCHOBHBbIE peaklMy TOPEHUs TOIUIMBA Xa-
pPaKTEPHBI JI1 METAJULYPTHYECKUX ITPOLIECCOB?
2. Kak paccuutath paBHOBECHOE JaBJieHHE Kuciaopoja B ra3oBbix cmecax CO —CO, u H, —H,0
IIPYU BBICOKUX TEMIIEpATypax?
3. laiiTe TEpMOAMHAMUYECKYIO OLIEHKY PEAKIIUSIM TOPEHUSI.
4. Kak BiusieT Temreparypa Ha OKHUCIHUTENbHBIE CBOMCTBa ra3zoBoii cmecu CO — CO, ¢ mocTosiH-
HbeIM otHOmeHueM CO / CO,?
5. Kak BiusieT naBiIeHHE Ha paBHOBECHE peaKLUi B3aMMOJIECHCTBHS YyIilepoJa ¢ KUCIOPOJOM H
C0,?
6. Jlaiite ouenky xumudeckoro cpogcrsa CO u H, x kucnopony npu temmneparypax MeTaulyp-
TMYECKHX IPOLECCOB.
7. YpaBuenue uzorepmbl Baut-I'odpda u ero ucnonp3oBaHue A OMpeeieHUsT HaNpaBiICHUS
IIPOTEKAHUS PEAKIIH.
8. Kak n3mensierca xummnueckoe cpoactso CO u H, ¢ temneparypoii?
9. IIpowsurocTpupyiiTe NpUMEHEHHE 3aKoHa ['ecca Ha pumepe peakunii BOASHOrO rasa, bemna-
bynyapa, ropenus yriaepoaa.
10. Kak BrusieT naBiieHue Ha paBHOBEcHE peakiuii roperns cpoactso CO u H,2?
11. Kak n3meHurcsa paBHOBECHOE naBieHue kucinopoga B razoBoil cmecu CO — CO, mpu nmoBsI-
LIEHUH TEMIEPATYPHI U yBennueHuu cogepxanus CO, B coctaBe cmecu?
12. YeM olieHMBAETCSt OKUCIUTENbHBIE CBOMCTBA ra30Boi (a3bl?
13. Kak BiusieT TeMiieparypa Ha OKUCIHTENbHBIE CBOMCTBA razoBoi cmecu H, - H,0 ¢ mocto-
SSHHBIM OoTHOMmeHueM H, / H,07?
14. Kak mpou3BOIUTCS pacyeT paBHOBECHOI'O COCTaBa CIIOKHOM ra30BOM CMECH, B COCTaB KOTO-
poii Bxonsar CO,, CO, H, u H,07?
15. Kak mpou3BOAUTCS pacyeT MapUHaIbHOTO AABJICHUS KUCIOPOJa CIOKHOM ra30BOMl CMECH, B
cocraB koTopoii Bxoast CO,, CO, H, u H,0?
16. Kak Bimsier TeMriepaTypa Ha paBHOBecue peakuuu bemna-bynyapa? Kakue temneparypHsie
00J1aCTH MPOTEKAHMS STON PeaKLUU MO>KHO BBIIEIUTH?
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17. Kak paccuutsiBaetcsi coctaB razoBoii cmecu CO — CO,, Haxomas1Ieicsa B paBHOBECUH C TBEP-
JIBIM YTJIepoaoOM?
18. PackpoiiTe TepMHUH «TemMIepaTypa BOCIUIaMEHEHUSD Ta30BOM CMECH
19. B ueM nposiBisieTCs CYIIHOCTh LIEMHOI0 MEXaHU3Ma peakliuy TOpeHus?
20. Kak paccuutath coctaB razoBoit cmecu CO — CO, — N,, Haxondielics B paBHOBECUU C TBEP-
JIBIM YTJIepoaoM?
21. YkaxuTe nocaeqoBaTeIbHOCTh Pa3BUTHS LIETTHOM pEaKIMU F'OPEHUsI BOAOPOAA U MOHOOKCH-
Jla yriaepoja.
22. Kunernueckre 0COOEHHOCTH U MEXaHU3M FOPEHHS TBEPOro yIiepoaa.

Pa3znen 2. KapooHAThI M OKCHABI — 00pa3oBaHue U TEPMHYECKAS THCCOIUAMS
1. ITpu kaKuX yclIOBUSX BO3MOXKHO HHTEHCHUBHOE pa3jioxeHue kapooHnara?
2. Yro Takoe ympyroctb IUCCOIMaNuU KapOOHaTa M Kak BIHSIET TEMIIepaTypa Ha BEIHYUHY
YIOPYTrOCTH JUCCOLMaluu KapOoHaTa?
3. Kak paccumrars TeMmmepaTypy Hayaja pa3jioXKeHUs KapOoHaTa NpU 3aJlaHHOM COJEPKAHWUU
CO2 B razoBotii (haze, ¢ KOTOPOH B3aUMOJIEHCTBYET KapOoHatT?
4. Kak paccuutaTh TeIioBoi 3¢dekt peakuu qucconuanuy kapOoHara o 3HAYCHUSIM YIPYTo-
CTH JIMCCOLIMALINY KapOoHaTa MPU HECKOJIBKUX TeMIiepaTrypax?
5. Uem ompeaensroTcst TeMIiepaTypbl Hauaja pa3ioKeH!UsS U XUMUYECKOTO KUIIEHUST KapOOHATOB?
6. UeM olieHHMBaeTCs MPOYHOCTh KapOOHATOB U KakK BIUSAET TeMIiepaTypa Ha MPOYHOCTh KapOo-
HaTOB?
7. llpownmocTpupyiiTe HmpUMEHEeHUE ypaBHeHHsI u30TepMmbl Bant-I'odda mis ompenenenus
HaIpaBJICHUS IPOTEKAHUS peaKLMi JUcCOLMaui KapOOHATOB U OKCHU/IOB.
8. JlaiiTe OLleHKY CpaBHUTEIHHOW MPOYHOCTU KapOOHATOB KaJbIUsl, MATHUS U JKeJe3a.
9. Kak Biuser AaBiieHue Ha TEPMUUECKYIO IPOYHOCTh KapOOHATOB U OKCUIOB?
10. Kakue ¢akTopbl BIUAIOT Ha PABHOBECHOE JABJICHHE KHCIOpPOJAa B CUCTEME OKCHUJ MeTallia-
MeTami?
11. Yto Takoe ynpyroctb JUCCOLMALMU OKCHJIa U KAaK BIMSET TEMIIEpaTypa Ha BEIUYUHY YIPY-
TOCTH IUCCOIanuu?
12. Kak npou3BOAMTCS pacyeT paBHOBECHOI'O JIABJIEHHUS KHCIOPOJa B CUCTEME OKCHJl MeTasula-
MeTaJlJ1 IPU Pa3JIMYHBIX TeMIleparypax?
13. IIpu KakuX yCIOBHUSIX BO3MOKHA TEPMUYECKAsI TUCCOLMALIASI OKCHIOB?
14. JIns kakux OKCHJOB BO3MOXHA TEPMHUYECKAsl TUCCOLMAIUS B YCIOBHUIX METaNTyprHueCcKUX
Mpo1eccoB?
15. Kak mpousBoautcs pacyer cocraBa razoBoid cmecu H2 - H20 nns 0e30KHCIUTENBHOTO
HarpeBa metaya’?
16. [Ipn kakux COOTHOLIEHUSIX MPOYHOCTH OKCHA MeTalljla U OKMCIUTEIbHOIO NOTEHIMaNa Tra-
30BOM (a3bl mocienHsAs OyAeT UMETh OKUCIMTENbHBIM XapakTep MO0 OTHOLIECHHIO K METaJuly, ¢
KOTOPBIM JaHHBIA OKCHJI HAXOJUTCSI B COCTOSSHUU paBHOBeCHA?
17. Kak BausieT BaKyyM Ha TEPMOJMHAMHUYECKYIO IPOYHOCTh OKCHAA?

Pasnen 3. BocctanoBiieHHe OKCHIOB METAJLJIOB

1. Kakumu TepMOAMHAMHUYECKUMHU XapaKTEPUCTUKaMM JOJKHO 00anaTh BellecTBO B, 4ToObI
CIIy’)KUTh BOCCTaHOBHTEJEM Juist okcua MeO?
2. Ilpu KakoM COOTHOILIEHUH YNPYrocTed AHUCCOIMAlMM OKCHJla MeTayla U Tra30BoM (asbl co-
3/1AI0TCsl YCIIOBHSI JUIs IIPOIiecca BOCCTAHOBIIEHUS JaHHOTO OKCHJIA ra30BoM (a3oii?
3. Kakue 3neMeHTbl MOTYT ObITh BOCCTAHOBUTEIISIMU IO OTHOIICHUIO K JKeJle3y MpH TeMIepary-
pax, XapakTEepHBIX JJI1 METAJUTYPrUUYeCKUX MPOLECCOB?
4. JlaiiTe ompeneneHue YIrJIeTEPMHUYECKOMY, CHIIMKOTEPMHYECKOMY U METAJUIOTEPMHYECKOMY
BOCCTAHOBJICHHMIO.
5. [laiiTe onpeneneHure NpsiMOro U KOCBEHHOTO BOCCTAHOBJIEHUS.
6. Kak BisieT TemnepaTypa U JaBJI€HHE Ha PaBHOBECUE PEAKIIMI KOCBEHHOI'O BOCCTAHOBJICHUA?
7. [lpuBenuTe knaccuuKauiO OKCUAOB IO UX BOCCTAHOBHUMOCTH.
8. JlaliTe cpaBHUTEIBHYIO OLIEHKY KOCBEHHOTr0 BoccTaHoBiieHust MeO CO u H,.
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9. CdhopmupyiiTe TPUHIMUIT MOCIEIOBATEILHOTO MpeBpaiieHuss A.A.balikoBa U MPOWIIIOCTPH-
pyiTe ero IecTBUE Ha MPUMEPE BOCCTAHOBJICHHUS JKeJe3a.
10. [laiiTe TepMOAMHAMHYECKYIO XapaKTEPUCTHKY PEAKIMSIM KOCBEHHOTO BOCCTAHOBIJICHUS OK-
CHJIOB JKeJe3a.
11. [IpuBeauTe TEPMOAMHAMHUECKUE YCIOBHS MPSIMOI0 BOCCTAHOBIIEHUS OKCUIOB XKee3a.
12. Kak BiuseT Ha TeMnepaTypy Hadajaa BOCCTAHOBJIEHUS OKCHJIOB JKeJie3a TBEPABIM YIIIEpOaAOM
[IpY U3MEHEHUE JaBJICHUA?
13. Chopmupyiite yciaoBus Hayasa IpsMOro BOCCTaHOBIICHMSL.
14. Yro Ha3piBaeTcs TEMIEPATYpPOM Hayasla IPSIMOrO BOCCTAHOBJICHUS?
15. Kak paccuuTblBaeTcs TemiepaTypa Hadaja BOCCTAHOBJIEHUs OKCHJAa MeTajla TBEpAbIM yI-
JEPOAOM JUIsl Cilydasl, KOTJa OKCUJ MeTajljla U METaJul MPECTABIIAIOT COOOM YMCThIE KOHAECHCH-
poBaHHBIC (a3bl?
16. Kak BamsieT mpoOYHOCTh BOCCTaHABJIMBAEMOIO OKCHIA HAa TEMIIepaTypy Hauaia BOCCTaHOBIIE-
HUS OKCHJIA TBEPBIM YIIIepoaoM?
17. Kak BiusieT Ha TeMIieparypy Hadajla BOCCTAHOBJIEHHUS OKCHJa MeTaljla TBEPAbIM YIJIEpOJOM
U3MEHEHUE J1aBIeHUA?
18. ChopmupyiiTe 4TO TaKOE METAIIIOTEPMHSI.
19. OObsicHUTE TEPMOIUHAMUYECKHE YCIOBUS METAJUIOTEPMHUECKOTO BOCCTAHOBIIEHUS MeTall-
JIOB U3 UX OKCHJIOB.
20. Yro Takoe TEpPMUYHOCTb U KaK OHA PACCUUTHIBACTCS?
21. Kax BamsieT MpOYHOCTh BOCCTAHABIMBAEMOT0 OKCHA HAa TEMIepaTypy Hadaia BOCCTaHOBIIE-
HUS OKCUIa TBEP/BIM YIIIepoaoM?
22. Kax BimsieT Ha TeMIepaTypy Hadajla BOCCTAaHOBIICHHS OKCHa METaJljla TBEPABIM YTIIEPOI0M
U3MEHEHHUE J1aBIeHUs?
23. N3n0xuTe MEXaHW3M BOCCTAaHOBJICHHUS OKCHIOB METANIOB T'a3aMH M MOSCHUTE BIHMSHUE
yCIIOBUI BOCCTAHOBJIEHUSI HAa KUHETUKY ITpoliecca.
24. VI310%uUTe MEXaHU3M BOCCTAHOBJIEHUS OKCUJIOB METAJIOB TBEP/IBIM YIIIEPOIOM.

Pa3I[eJ'I 4, TepMOI[I/IHaMI/IKa U KHHETHKA METAJLJTYPIru4€CKUX pacCiijiaBoB.
1. Kak gensatcs nutakooOpasyroliye OKCUIbl 10 CBOWCTBaM?
2. Kakue cBoiicTBa METAJITyprUUYECKUX 1IIAKOB SIBJISIFOTCS] BXKHEUITUMU?
3. Kakoe crangapTHOe COCTOSHUE BBIOMpAeTCs, MPU ONpPEIEICHUN aKTUBHOCTh KOMIIOHEHTOB
METAJIIIMYECKOT0 WIIM LIUIAKOBOT'O pacTBopa?
4. YTto 03HAYAET KOHZPYIHMHO VI UHKOHZPYIHMHO TIIABSIIUECS XUMUYECKIE COCTUHEHNI?
5. O ueM CBUIETENBCTBYIOT BUJ MaKCUMyMa Ha JUarpaMMe COCTOSIHHS IUTAKOBBIX CUCTEM?
6. XapakTepuCTUKOI, KaKuX CBOWCTB KOMIIOHEHTa pacTBOpPA SIBJIETCS €r0 TePMOJANHAMHYECKas
AKTUBHOCTb?
7. Kak nepecunTarh cOCTaB pacTBOPA, BEIPAXKEHHBIN B MPOLIEHTaX MO0 Macce Ha MOJIbHBIE 10JIN?
8. Uto xapakrepusyeT K03 (HUIIMEHT aKTHBHOCTH KOMIIOHEHTA B pacTBope?
9. Kakoif mpuHIMI pacueTa aKTUBHOCTEH KOMIIOHEHTOB IIUIAKOBOT'O PACILIaBa 110 MOJIEKYIISIpHOU
TEOPHH CTPOCHHUS PACIUIABICHHBIX IIIJIAKOB?
10. B yem cocToST OCHOBHBIE MOJIOKEHUSI HOHHOM TEOPUH CTPOEHHSI pacIljIaBICHHbBIX [IJIAKOB?
11. Ilpu kakMxX YCIOBHMSIX BO3MOXHO OKHCJIEHUE NMpPUMECH I, PACTBOPEHHOH B MeTaluie, pac-
IUIaBJICHHBIM LITAaKOM?
12. Yto Takoe «k03(pPUIMEHT paclpeaeneHus] KUCI0poia MEXAY METalIOM U LUIAKOM» U OT
4ero 3aBUCHUT €r0 BEITU4YHUHA?
13. Kakue TepMOJuHAMHUECKHE YCIOBUS ONPEEISIIOT MOJHOTY Mepexo/ia AJIeMeHTa U3 MeTallia
B IIIJJAK B pe3yJIbTaTe OKUCIUTEIBHOTO paHUPOBAHUS?
14. TlepeuncnauTe UCTOYHUKHN KUCIOPOJA B MPOLECCE OKUCIUTENBHOIO paQUHUPOBAHUS MeTalia
U JIaliTe OLIEHKY MX y4acTus B IIPOLECCE.
15. Yem omnpenensiercs npeaenbHasi CTeneHb 00e3yriepoKUBaHUS MeTalla B IIPOLIECCe OKUCITU-
TEJILHOTO papUHUPOBAHUS?
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16. B3aumocBsA3b MEXy COJAEpKAHUEM KHCIOpOJa U YIiepoJia B METajlule B MPOLIECCe OKUCIIH-
TEIHLHOTO padUHUPOBAHUS.
17. Kak BiusieT Temneparypa u JaBjieHue Ha PaBHOBECHE PEaKIMil OKUCIICHUs yriiepoa?
18. M3noxute MexaHu3M Ipoliecca 00e3yriepoKUBaHUS IPU YUaCTUU B MPOIECCe Pa3TUUHBIX
MCTOYHUKOB KHCJIOPOJA.
19. Ilepeuncnure ocHOBHBIE ()aKTOPBI, BIUSIOLINE HA KHHETHKY MPOLECCa OKUCIUTEIBHOIO pa-
¢uHMpOBaHUs (HAa IpUMEpE OKUCIICHUS YIIIEpo/aa).
20. Uem onieHMBAETCSI OKUCICHHOCTh MeTallla U 1uiaka?

Pa3znen 5. TepMoguHaMuKa 1 KHHETHKA MOBeAeHUs BPeAHbIX MPUMecei
1. BnusiHue kucnopoja Ha CTpYKTypy CIUTKa U cBoicTBa cTayn. CylIHOCTh pacCKUCICHUS.
2. Kakue »1meMEHTBl HCMONB3YIOTCS B KaueCTBE PACKUCIUTENEH AJs JKUIKOTO Kejle3a U ero
CIUIaBOB?
3. TepMoarHaMUYeCcKui aHaU3 MIyOUMHHOTO packucieHus. PackucnurenbHast criocoOHOCTb.
4. Mertouka onpeeseHNs] pAaCKUCIUTENFHON CIIOCOOHOCTH U €€ 3aBUCUMOCTh OT TEMIIEPaTyphl
U JIaBJICHUS JJIS PA3IMYHBIX 2JIEMEHTOB-PACKUCIUTENCH.
5. Kak u3MeHsieTcs pacKUCIUTENbHAs CHOCOOHOCTh DJIEMEHTA-PACKUCIUTENS B Cllydae, KOr/a
MPOIYKT pacKUcIeHHs (OKCHU]) IPUCYTCTBYET B CUCTEME HE B YHCTOM BHUJIE, @ 00pa3yeT pacTBOp
WA XUMUYECKOE COCTUHEHNE C IPYTUM OKCHUIIOM?
6. Kak BIUAIOT pa3inyHbIe JIEMEHTHI, PACTBOPEHHBIC B KHUIKOM XKele3e, Ha KOd(PPHUIHEeHT ak-
TUBHOCTH PaCTBOPEHHOIO KHcopoaa?
7. Kak paccuuThIBaeTCsi paBHOBECHAs KOHIEHTpAIUsl KHUCIOPOJa B CIOXKHOM METAJUIMYECKOM
pacIuiaBe, CoJiepKalieM HECKOJIbKO JIETUPYIOIIMX 3JIEMEHTOB?
8. Kak Bimsier TeMmreparypa Ha paBHOBECHYIO KOHIIGHTPAIMIO KHCIOpPOJa B pacIulaBe MOCie
packucienus?
9. Kakue ¢akTopbl OnpeensoT paBHOBECHYIO C YIJIEpOIOM KOHIIEHTPAIMIO KHCIOPOAa B XKHI-
KOM jxene3e?
10. Bnusinuie cepbl Ha CBOMCTBA CTalld M CYIIHOCTH JAecylb(ypanuu MeTauia.
11. Yro HazbiBaeTcst K03()(HUIMEHTOM pacrpeieieHus: CEpbl MEKIY METAJUIOM U IIJIAaKOM?
12. TTo kakuM peakuusiM MPOUCXOTUT yAaJIeHuEe CEephl U3 MeTaslia B IIJJaK B COOTBETCTBUU C MO-
JEKYJIIpHON TEOpUEl CTPOEHHUS pacIlyIaBICHHbBIX UIAKOB?
13. Kakue ¢akTopsl U Kak BIUAIOT Ha KO3()PUIMEHT pacnpeaeseHus cepbl MEXy METaUIOM U
u1akom?
14. OcoGeHHoCTH Aecynbdypaly MeTaia B BOCCTAaHOBUTEIIBHBIX YCIOBHSIX.
15. MexaHu3M U KHHETHYECKHUE OCOOCHHOCTH JIeCyNIb(ypalny MeTallja IMIJIaKOM.
16. Biusuue ¢ocdopa Ha cBONCTBA CTAIM M CYIIHOCTE Aedocdopanuy MeTaia.
17. Kakue ¢axTopsl ¥ Kak BIUSIOT Ha pacnpeaeneHue pochopa MExy METAJUIOM U IHIJTAaKOM?
18. Kakue ycioBus CIOCOOCTBYIOT OoJiee MOTHOMY mepexoay ¢ocdopa u3 MeTaia B IiiaK?
19. Tlo xako¥i peakuu MPOUCXOAUT OKUcIeHHe (ochopa, pacCTBOPEHHOIO B KHUJIKOM JKeje3e, B
COOTBETCTBUH C MOJIEKYJISIPHOM TEOPHEW CTPOCHUS pacIUIaBICHHOTO IIIaKa?

20. MexaHW3M ¥ KHHETHYECKUE OCOOCHHOCTH Jie(hochopaIiuy MeTajiia MUIaKOM.

ITepeyenb BONpoCcOB, BBIHOCUMBIX HA POMEKYTOYHYI0 aTTeCTALNIO
B (hopme 3K3aMeHa

1. OcHOBHBIE NOHATHS XUMHYECKON TEPMOAMHAMUKH. [IepBbIil 3aKOH TEPMOJMHAMUKH.

2. Bropoii 3akoH TepmoanHamMuku. DHeprus ['n60ca. Temnosoit a¢dekr, 3akon ['ecca. Temnoem-
KOCTb.

3. IlpuHIMI TOBMXKHOTO paBHOBECHs1. 3aKoH pactpeneneHus. [Ipasuso ¢as.

4. CxopocTh XMMUYECKUX peakiyid. PaBHOBECHE, KOHCTaHTA pPABHOBECHS XUMUYECKMX PEAKLINH.

5. Kunernueckne 3aKOHOMEPHOCTH XMMHUYECKUX peakiuid. KiuHeTnka roMOreHHbIX U TeTeporeH-
HBIX peaKInil.

6. CoctaB 1 cBoiicTBa ra3oBoil ¢as3pl. TepMoTuHAMUYECKHE 3aKOHOMEPHOCTH PEAKIIMH TOPEHUSL.
Peakmust ropernst Hp, m CO. OkuciuTenbHbIe CBOWCTBA ra30Boi (ha3bl. KUCIOPOIHBIN OTSHIAAT.
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7. TepMOMHAMUYECKUE 3aKOHOMEPHOCTHU PEAKIIMY BOASHOTO ra3a (peakius ['aHa).

8. TepMoarHaMUYeCKHE 3aKOHOMEPHOCTH PEAKIIMN B CUCTEME TBEPIBINA YIIIEPOA-KUCIOPO/L.

9. TepmoauHaMUYECKHE 3aKOHOMEPHOCTH BOCCTAHOBJIEHMsI OKCHIOB. TepMoauHamMHMKa BOCCTa-
HOBJIEHHSI OKCHJIOB ra3000pa3HbIMU BOCCTAHOBUTEIISIMH.

10. TepmoarHAMUUECKHE 3aKOHOMEPHOCTU BOCCTAHOBJIEHHSI OKCHJIOB TBEPABIM YITIEPOIOM.

11. TepmoarHaMUUECKHE 3aKOHOMEPHOCTH METATTIOTEPMUYECKOT0 BOCCTAHOBIICHUSL.

12. Tepmuueckas aucconuanys. Jluccouuarust OKCUIOB.

13. quccormarms kapoonaros. Temreparypa Hayaaa IUCCOUMAINH M XUMUYECKOTO KUIICHUSI.

14. Meramtyprudeckue nuiaki. CTpoeHue )KUAKUX METAJUTYPTHUECKUX 11LIaKOB.

15. MonekynsipHas 1 MOHHas TeOpusl ITaKoB. TepMoarHaMuuecKkas akTHBHOCTb IIJIaKa.

16. JlnarpaMMbl COCTOSTHHSI OCHOBHBIX ITUTAKOBBIX CUCTEM.

17. CocraB 1 pU3UKO-XMMHYECKHE CBOMCTRA ITUIAKOB.

18. Crpoenue xuakux MetajuioB. PU3HKO-XUMHUYECKUE CBOMCTBA METAJUIMYECKHUX PACILIABOB.

19. Metayunueckue paciiaBbl M UX TEPMOJIMHAMUYECKUE XapaKTePUCTUKU. 3aKkoH Payns u ['enpu.

20. TepmoaMHAMHYECKHE OCHOBBI OKHCIUTEIBHOTO paduHupoBaHus. OKUCIEHHE MapraHia |
KPEMHUSL.

21. TepMoqMHAMHYECKHE OCHOBBI OKUCIHUTEIRHOT0 paduHupoBanus. OKUCIEHHE yriepoa.

22. MexdazHoe pacrpesienieHre Kiuciopoaa. PactBopuMocTb KUCI0po/a B xKemese.

23. OCHOBBI TEOPUH pacKUCIICHNUS. Packucisromnas cnocoOHOCTh 37IEMEHTOB.

24. Packucienne KpeMHUEM, ATFOMUHUEM M MapraHiem. PackucieHue B BaKyyMme.

25. B3anMoIeHCTBIS METATMICCKHIX U OKCHIHBIX (ha3. MexdaszHoe pacripeiesiecHue Cepebl.

26. B3auMoielicTBUS] METAITMYECKHUX U OKCUAHBIX (ha3. MexdazHoe pacnpenenenue docdopa.

27. B3auMoIeicTBUST METAJUTMYECKUX U OKCUAHBIX (ha3. MexdazHoe pacnpenenenue razoo0pas-
HBIX BEILIECTB.

28. TepmoauHaMUYECKHE TTPEIEITBI PACTBOPUMOCTH BOJIOPO/A M A30Ta B JKEJIE3€

29. KuHeTnka roMOTr€HHbIX METAUTYPTUYECKUX pPeaKIvi

30. Kuneruka reTeporeHHbIX METAJUTYPrUuecKrX peaKiuit

Ornucanue nokasaresneil 1 KpUTepHeB KOHTPOJISL yCIIEBAEMOCTH, OMMCAHUE IIKAJ OI[CHUBAHHS

5.2. Onucanue nmokasareJieil U KpUTepHUeB KOHTPOJIA YCIIeBAeMOCTH, ONIUCAHHE
LIKAJ OlleHMBaHMUSI.

JUis oleHMBaHUS 3HAHUI, YMEHHWI, HaBHIKOB U (OPMUPOBAHMS KOMIIETEHIUI IO
JUCLUIUIMHE PUMEHseTcs OallbHasi cUCTEMa KOHTPOJISL M OLIEHKH YCIIEBa€MOCTH CTY ICHTA.

[Ipn nmpomeKyTO4HOM KOHTpPOJIE YCIIEBAEMOCTb CTYJIEHTOB OLIEHMBAECTCS IO YETBIPEX-
0aJUIbHOM CHUCTEME «OTIMUHOY, «XOPOIIO», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIILHOY.

Tabmuma 5. [Ipu TexyieM KOHTposie (KOHTPOJIbHBIE HEJeNN) U OIeHKA BBITIOTHEHHUS
71a00paTOPHBIX pabOT

Ilxana Ik3ameH/
. 3auer
OlleHUBAHUA 3auer ¢ OLEHKOM
40<R<=50 OtimmyHo
30<R<=40 Xopouio 3a4er
20<R<=30 Y 10BAETBOPUTETHHO
O<R<=20 HeynosnerBopurensHo He3ayeT

Jl7is OlleHKW 3HAHUN, YMEHUN, HAaBBIKOB M ()OPMUPOBAHUS KOMIIETEHIIMH 1O AUCIMILTUHE
IIPUMEHSIETCS TPaJAULIMOHHASI CHCTEMA KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH CTYAEeHTOB. Kpurepun

BBICTABJIEHUS OLICHOK IO TPAJAMIIMOHHOW YeThIpeXxOaJlJIbHOW CUCTEME INpeACTaBIeHbl B TabiuLe
6.
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Tabuauna 6 - Kpurepun oueHuBaHus pe3yJbTaTa 00y4eHHUs MO0 JUCHUILIMHE U IKAJA OLleHUBAHUSA

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

OneHka OrneHka OneHka OneHka
Koa n naumeno- Kox n HauMeHOBaHME | «HEY0BJIETBOPHTEILHO» | «Y/OBJIETBOPUTEILHO «xopomo» / «OTJIMYHOY /
BaHHMe KOMIIETEH- | HHIMKATOPA JOCTHKE- / «HE 3a4TEHOY / «3a4TEHO» «3a4TEHO» «3a4TCHO»
100701 HHUA KOMIIETEHIIUHU 0-59% 60-74% 75-89% 90-100%
OT Mmax peUTUHTOBOI OT Mmax peUTUHTOBOI OT Mmax PEeUTUHIOBOM | OT max PeUTUHTOBOU
OLICHKH KOHTPOJISI OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA
[TK-1. UIIK-1.1. Pemaer cran- | M3noxenue yueOGHOTo dparmeHTapHbIe, no- | 3uaer Mmatepuan Ha | meer riybokue 3Ha-
cniocoOeH pa3paba- | JapTHBIE  3aJa4d 10 | Marepuaija OECCHCTEMHOE, | BEpXHOCTHBIC 3HAHUS TIO | JOCTaTOYHO  XOpO- | HUsSI BCEro Marepuaia
TBIBaThb  TEXHOJO- | TEPMOJANHAMUKE U KH- | HEIIOJHOE, HE OCBOEHBI | OCHOBHBIM TEpPMOJMHA- | IIIEM YPOBHE; MpeA- | CTPYKTYpbl AMCIUIUIM-
TMYECKUI MPOLECC, | HETUKE OCHOBHBIX MeE- | OCHOBHBIE TEPMOJMHAMU- | MUYECKMM M KHHETH4YE- | CTABJIIET OCHOBHBIC | HBI; OCBOWJI HOBAalUU
BBIITIOJIHSS IpU | TAUTYPTUYECKUX  MPO- | YECKUE€ M KHUHETUYECKHE | CKM€ 3aKOHOMEPHOCTSIM | TEPMOJAMHAMUYECKHUE | JEKIIMOHHOTO Kypca o
3TOM  HEoOXOJu- | LIECCOB. 3aKOHOMEPHOCTH  METajl- | METAJUIYPTHYECKUX IIPO- | U KMHETUYECKHUE 3a- | CPABHEHUIO C
Mble TexHosiornue- | [I[pumMeHser 3HaHUS B | JypPrU4eCKUX MPOLECCOB, | LIECCOB. KOHOMEpPHOCTH Me- | y4eOHOU TUTepaTypoii;
CKHME pacueTbl H | obmacth  (pu3HUYEcKOW | HEMOHMMAHUE MX WCHOJb- | M370XKeHne MOTYyYeHHBIX | TAJUTyPrHYECKUX U3JI0KEHUE  IIOIy4YeH-
coomonast Tpebo- | XMMHH, MOJEIHPOBAHUS | 30BaHUS B paMKaX I10- | 3HAHWM HETMOJIHOE, OJJHA- | MPOLIECCOB. HbIX 3HAHMM TIOJIHOE,
BaHUsl TMPOMU3BOI- | U MH(GOPMAILIMOHHBIX | CTaBJIEHHBIX L€JeH M 3a- | KO, 3TO HE MPENsITCTBYET CUCTEMHOE; JOIyCKa-
CTBEHHOM CUCTEMBI | TEXHOJIOTMWA I pelle- | [ad, YTO MPEISITCTBYET | YCBOSHUIO MOCIEAYIOLIe- I0TCS €IUHUYHBIC
B 00JIaCTH TEXHO- | HUA 3a/Jady TEOpUM Me- | YCBOEHHUIO MOCienyolero | ro Marepuana. [lomyc- OomMOKH,  CaMoOCTOs-

JIOTUYECKON II0]I-
TOTOBKH MPOU3-
BOJCTBA

TAJUTYPTAYCCKUX
OECCOB

po-

MaTrepurajia

KalOTCs OTHENbHBIE CY-
IIECTBEHHEIE  OIIMOKH,
WCIIPaBJIEHHbIE C TOMO-
IO MPENoAaBaTENs.

TEJIbHO HCTIpaBIIsIeMble
IIpHU cOOECeJOBAHUH.
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Ta6auna 7. Kpurepun oneHuBanus
Ounenka Kputepun oneHuBanus
OLIEHKY «OTJHYHO» 3aCIly’)KUBAeT CTYJEHT, OCBOMBLIMH 3HAHUSA, yMe-
HUS, KOMIETEHIIUN U TEOPETUYECKU MaTepuai 6e3 mpoOesoB; BBIIOJI-
HUBIIMN BCE 3aJaHUs, NPEIyCMOTPEHHbIE y4EOHBIM IUIAHOM Ha BBICO-
KOM KaueCTBEHHOM YpPOBHE; MPAKTUYECKHE HABBIKA MPOQECCHOHATBHO-
IO IPUMEHEHUS] OCBOCHHBIX 3HAHUN CPOPMUPOBAHBI.
Cpennuii ypoBeHb | OLIGHKY «XOPOILO» 3aCIy)KUBACT CTYACHT, NPAKTHYECKH MOIHOCTHIO
«4» OCBOMBILUI 3HaHUS, YMEHUS, KOMIIETEHLIMU U TEOPETUYECKUN MaTepu-
(xopor10) ai, yueOHbIE 3a/laHus HE OICHCHBI MAaKCHUMAJIbHBIM YHCIOM OaljioB, B
OCHOBHOM C(hOpPMUPOBaI MPAKTUYECKHE HABBIKH.
OLICHKY «YyAOBJIETBOPHUTEJIbHO» 3aCIy)KUBACT CTYJACHT, YaCTUYHO C
npo0OenaMy OCBOMBILUM 3HaHMSA, YMEHMsI, KOMIIETEHIIMM U Te€OopeTHde-
CKUH Marepuai, MHOTHE y4eOHBbIe 3aJaHus JIMOO HE BBIMOJHWI, JHUOO
OHHU OILICHEHBI YUCIOM OaJlIOB OJIM3KMM K MUHHMMalbHOMY, HEKOTOpBIE
NPAaKTUYECKHE HABBIKKA HE COPMHUPOBAHBI.
MUHHMMAaNBHBIA | OLIEHKY «HEYJOBJIETBOPUTEIBHO» 3aCIYKUBAET CTYACHT, HE OCBOMBILIMNA
YPOBEHb «2» (He- | 3HaHMS, YMEHHUs, KOMIICTEHLIUH U TEOPETHUECKUIl MaTepual, yuyeOHble
yJIOBJIETBOPH- 3aJ]aHNs HE BBITIOJIHMII, TPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHBI.
TEJIHLHO)

Bricokuii ypoBeHb
«5»
(oTIMuHO)

IToporosslii ypo-
BeHb «3» (ymoBie-
TBOPUTEJIHHO)

6. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. YueOnasi iuTepaTypa, ne4aTHble 3JaHusi 0M0.1M0TeYHOr0 (poHIa
Y4ebHOo-MeToIM4ecKoe o0ecredeHrne AUCHUIUIMHBI Peaan3yercss B paMKax (DyHKIIHOHU-
pyroleit B By3e 3JIeKTpOHHOHN nH(popMaiimoHHo-o0pazoBarensHoit cpeasl MOODLE. bubnuoteu-
HBIA (POHJ YKOMIUIEKTOBAH MEYaTHBIMU M3AaHUSAMH U3 pacyera He MeHee 0,25 sKk3eMIusapa Kax-
JIOTO M3 W3JaHWs, YKa3aHHBIX HIDKE HA Ka)JIOT0 O0YYaroIllerocs U3 4yucia JIMIl, OJHOBPEMEHHO
OCBaWBAIONINX JUCIUILTHHY.

1. benses C.B. Kypc nexkuuit Teopus MeTtanmypruyeckux mporeccoB. Pexum goctyna
MOODLE dpo.nntu.ru/ Kypc: Teopust MeTamypruyeckux mpoieccon (nntu.ru) .

2. C. B. bemsies, B. A. I'epoukuii. OCHOBBI TEOpPUH METAJUTYPTHYSCKUX TPOIECCOB.. Yueo.
noco6wue. - H.Hosropoa: HI'TY um. P.E. Anekceesa, 2015.

3. A.C. Epmwma. Teopusi MeTaJUTyprHUECKUX IPOIIECCOB. Y UYEOHO-METOMUYECKOE IMOCOOHe. !
H.Hogropoa: HI'TY um. P.E.Anekceera 2007

4. JIU. PeokenkoB. Teopuss  MeTaslyprudyeckux ImpoueccoB:  YdeOHuk. -M.
:Meramnyprus.1989

5. E.A. KazaukoB. PacueTsl 1o T€OpUM METAUTyprHUECKHX MPOIIECCOB.. YUeOHOe mocodue.
:M. : Mertamnyprus, 1988

6.2 CnpaBo4uHo-0Ou0Horpadguueckas Jureparypa.
7. I1.C. Xapnamus. TeopeTnueckrne OCHOBBI CTaJIEIIABIIIBHBIX MPOIECCOB.: Yuelb. mocodue:
M.: MUCuC.

6.3. MeToanyeckue yKazaHusi, peKOMeHIALUM U APyIrue MaTepuaJibl K 3aHATUIM
7. DU3UKO-XUMUYECKUE OCHOBBI METAJUTYPTrUYECKUX MTPOIIECCOB.
8. bensieB C.B., Cy606otun A.JO. Metamtypruueckue pacuetsl: benses C.B., Cy60oTun
A.IO.; HI'TY nm. P.E. Anekceesa — H. Hosropoz, 2020.
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6.4 IlepeyeHb KYPHAJIOB MO MPOPUITIO TUCHUILIHHBI
1. JIuteitHoe mpOU3BOJICTBO.
2. Jluretiuuk Poccun.
3. 3aroTOBUTEIBHOE MPOU3BOJICTBO B MAIIMHOCTPOEHUHU.
4. U3BecTus By30B. UepHasi MeTallyprusi.
5. UepHble MeTaJUIBI.

7. AHOOPMALINOHHOE OBECIHEYEHHUE JUCHUIIJIMHBI
VY4eOHbIil mporece Mo ITUCHUIUIMHE oOecredeH HeOOXOJUMMbBIM KOMIUIEKTOM JIMICH3UOH-
HOT'O U CBOOOJHO PaclpoCTpaHsIeMOro IPOrpaMMHOI0 00€CIIeYeHHs, B TOM YHCII€ OT€YECTBEHHO-
ro MPOU3BOJICTBA (COCTaB MO JUCLMILIMHE ompenaeieH B Hacrosmend PII/] u nomnexxut oOHOBIE-
HUIO MPU HEOOXOAMMOCTH).

7.1. Ilepeyenn pecypcoB HH(OPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHOH ceTH «AHTEepHETY,
HEeO0XO0AUMBIX /IJIfl OCBOEHM S TUCHUIIIMHBI (MOXYJIA)

[TepeueHs MPOrPaMMHBIX MPOIYKTOB, UCIIOJIB3YEMbIX MPHU MPOBEICHUH PA3IMIHBIX BUIOB 3aHS-
TUH 110 TUCIUILTHHE (OTKPBITHIN TOCTYII):

1. Hayunas  oamektponnas  Oubmmorexka  E-LIBRARY.ru. -  Pexum  nmocryma:
http://elibrary.ru/defaultx.asp

2. DnekTpoHHas 6ubnmorevHas cuctema [10BOIKCKOTO TOCY/IapCTBEHHOTO YHUBEPCUTETA CEPBU-
ca [DnekTpoHHbIH pecypc]. — Pexxum mocryma:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

3. DnexTpoHHO-OMbIMoTeYHas cucreMa Znanium.com [DIeKTpOHHBIN pecypc]. - Pexxum mocty-
na:http://znanium.com/. — 3arJ. ¢ 3kpaHa.

4. OtkpeiTOE 0Opa3oBanue [DnekTpoHHbIl pecypc]. - Pexxum mocryna: https://openedu.ru/. - 3arn
C 9KpaHa.

5.  VYHHUBEpPCUTETCKME CETH 3HaHMK [OJeKTpoHHBIM pecypc]|. - Pexum npocryma:
http://www.unicor.ru — 3ari. ¢ 3KpaHa

6. [lopran mis cTyneHTOB Uil TIOMCKa WH(POPMALMU 110 U3y4aeMbIM JAUCHUIUIMHAM [DJIEKTPOH-
HBIU pecypc]. - Pexxum poctyna:_http://www.twirpx.com — 3ari. ¢ 3kpaHa.

7. Topran «Metamnypr» [IneKTpoHHBIH pecypc]. - Pexxum poctyma: www.bestmetallurg.narod.ru
— 3ariI. ¢ 3KpaHa

8. Ilopran Poccuiickoii Accormanuu JIuteHimukoB [DnaeKTpoHHBIA pecype]. - Pexxum mocryma:
WWW.ruscastings.ru — 3arsi. ¢ skpana.

7.2 IlepevyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

Tab6nuia 8. [lepeueHb 27EKTPOHHBIX OMOINOTEUHBIX CUCTEM

Ne HaumenoBanue Ccblika k 9BC
9bC
1 KoncynbTant http://www.studentlibrary.ru/
CTYJEHTa
2 Jlann https://e.lanbook.com/
3 IOpaiirt https://biblio-online.ru/
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7.3 IlepeveHs JULEH3MOHHOTO 1 CBOOOHO PACTIPOCTPAHEMOro MPOrPaMMHOTO
o0ecrieyeHHusi, B TOM YHCJIe 0Te4YeCTBEHHOr0 MPON3BO/JACTBA HE00XOAMMOIO /IJIsl OCBOCHHUSI
JAMCHUTIIHHBI

Tabmuma 9. [IporpammHOe obecrieueHne

IIporpammHoe oGecnievenne, HCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHOI OCHOBE

IIporpammHoe obecnieueHue cBOOOIHOIO pac-
MPOCTPAHEeHHs

Microsoft Windows 7 (moamucka MSDN 4689,
noanricka DreamSparkPremium, morosop Ne
Tr113003 ot 25.09.14)

Adobe Acrobat Reader (FreeWare)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader.html

OpenOffice
https://www.openoffice.org/ru/

(FreeWare)

7.4 TlepeyeHb COBpeMEHHBIX IPO(ecCHOHANBHBIX 023 JaHHBIX 1 HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

B tabmuue 9 ykazan mnepeueHb NpodhecCHOHATBHBIX 0a3 JaHHBIX U MH(DOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM oOecmieueH AO0CTymn (yIaJleHHBIH AOCTyI). JlaHHBIM mepedeHb
MOJJICKUT OOHOBIIEHUIO B cO0TBeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

B nmanHOM paszzene MoOryT ObITh MPHBEICHBI PECYpPChl (CCBUIKM HA CAWTHI), HA KOTOPBIX
MOYKHO HAWTH TMOJIE3HYIO JIJIs Kypca HH(OpPMAIIHIO, B T.4. CTATUCTUYCCKHUE WU CIIPABOYHBIC JIaH-
HbIC, y4eOHBIC MaTEPUAITBI, OHJIAWH KYPCHI H T.]I.

Tab6anna 9 - Ilepeyenb coBpeMeHHBIX NPO(ecCHOHAIBHBIX 023 IaHHBIX U
HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

HaumenoBanue npodgeccuo-

HAJbHOM 0a3bI JaHHBIX, HH-

Hoctyn K pecypcy (yaajJeHHbIH J0CTYII €

Ne N YKa3aHHEM CCBLIKH/I0CTYIH U3 JIOKAJIbHOM
(hopManIIOHHO-CIIPABOYHOI CH-
ceTH YHMBEPCUTETA)
CTEeMbI
1 |2 3
1 | ba3a maHHBIX CTAaHIAPTOB H pe- https://www.gost.ru/portal/gost
rnmamertoB POCCTAHJIAPT //home/standarts

[epeuenpb npodeccnoHaIbHBIX https://cyberpedia.su/21x47c0.html
0a3 TaHHBIX U UH()OPMAIIMOHHBIX
CIPaBOYHBIX CUCTEM
WNHcTpymMeHTHI 1 BeO-pecypcehl AJis

BeO-pa3paboTku — 100+

https://techblog.sdstudio.top/blog/instrumenty-
i-veb-resursy-dlia-veb-razrabotki-100-plus

8. OBPA3OBATEJIBHBIE PECYPCBI UIS1 UHBAJIN/10B U JIMII C OB3

B tabnune 10 yka3zan nepedeHb 00pa30BaTENIbHBIX PECYPCOB, UMEIOMIUX (OPMBI, 1Al TH-
POBaHHBIE K OIPAaHUYEHUSIM UX 370POBbs, a TAKXKE CBECHUS O HAIWYUM CIIEHUATbHBIX TEXHUYE-
CKUX CpelCcTB OOyueHMsI KOJUIEKTHBHOTO M HMHIMBHIYaJbHOTO MoJb30BaHuA. [Ipu 3amonneHnn
TaOMHUITBI MOXKET OBITh WCIIOIB30BaHAa WH(MOpMAIMs, pa3MelieHHas B mojapasaene «JloctymHas
cpefa» crenuaau3upoBaHHoro pasznena caiita HI'TY «Csenenust 00 oO6pa3oBarenbHOI opranuza-
mu» https://www.nntu.ru/sveden/accenv/
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Tabnuua 10 - O6pazoBaTenbHbIC pecypcehl Uit HHBANKUI0B U jui] ¢ OB3

Ne

Ilepeyenb 00pa3oBaTeIbLHBIX

pecypcoB, NPUCIOCOOTeHHBIX

JJIS HCII0JIL30BAHUSI HHBAJIH-
namMu u jgunamua ¢ OB3

CBC[[EHI/IH 0 HAJINMYHH ClIeINaAJbHbIX
TEXHHYCCKHUX CPEACTB oﬁyqennﬂ KOJI-
JICKTUBHOTI'0 1 HHAUBHAYAJIBbHOI'O

MOJIL30BaAHUSA

1 OBbC «KoHCYIbTaHT CTYJICHTA

03BYUYKa KHHT U YBeJIHYeHHe mpudra

9BC «Jlaup»

CHEHabHOE MOOMIILHOE MPUIIOKCHUE -
CUHTE3aTOp pe4H, KOTOPBI BOCIIPOU3BO-
JUT TEKCTHI KHUT U MEHIO HABUTAIIUU

3 OBbC «tOpaiit»

BEPCUS JUISI CIIA00BUISTITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JNUMOE U1
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE
VYuebHble ayJUTOPUU ISl IPOBEAEHUS 3aHATUH [0 AMCLUUILUIMHE, OCHAIIEHbl 000pYAOBAaHHEM U
TEXHUYECKUMU CpecTBaMH 00yueHus (Tabmuma 11)

Tabmuna 11 - OcHaEeHHOCTh ayAUTOPHI U MOMEUICHUH ISl CAMOCTOATEIBHON PabOThI CTYACH-

TOB 110 AUCLHHUITIIMHEC

MynbTuUMeauiiHasT ayau-
Topus (11 MPOBENEHUS
3aHATUM JIEKIIMOHHOTO H
CEMHUHAPCKOTO THUTIA,
TPYNIOBBIX U WHIUBU-
IyalIbHBIX ~ KOHCYJIbTa-
Ui, TEeKymero KoH-
TPOJS ¥ TPOMEXKYTOU-
HOM arrecranum) (Ka-
deapa «Meramnyprude-
CKH€ TEXHOJOTHH U 000-
pynoBanue»), 603155,
Hwxeropockas 00-
Jacte, T. Hmwkunit HoB-
ropoJ, yn. MuHHHA, 10M
28a, kopr. 3

2. Jlocka HHTEpaKTUBHAS;

3. MynbTUMeIUHHBINA TIPOEK-
top (Canon);

4. Kommerorepst PC Intel
Core 13/16 Gb RAM/NVIDIA
GeForce GTX
1050Ti/RX550/HDD 500/1000
Gb (8 mtyk)

5.M®VY HP113

6. Pabouee MecTo npemnoiaBa-
TEs.

7. Pabouee MecTo CcTyJIeHTA -
24 gem.

Ne HaumenoBanme OcHalleHHOCTDH ayINTO- IlepeyeHb JMLIEH3MOHHOTO POTPAMM-
ayJUTOPHIl U IOMe- | PHUH NOMelleHUid U IoMe- HOTr0 o0ecrieyeHusl.
LIEHUI ISl CaMOCTO- IIEeHUI U1 CaMOCTOSI- PexBU3NTHI NOATBEPKAAIOIIETO I0KY-
SITeJIbHOM PadoThI TeJbHOH padoThl MEHTAa
1 3306a 1. Jlocka MapkepHas; Microsoft Ofice 2007 Russian Academic

OPEN No Level; Homep munensun 44804588;
nmata Beimaun 15.11.2008; aBTOpH3alMOHHBIIM
HoMep nuueH3uata 64795440ZZE1011.

- LVMFlow 4.5r5, aunensus Ne8200.G54

- Adem; noroBop Nel21-260 ot 21.09.2012;
K104 3a1uThl 3689 ot 26.04.2012.
[Ipenocrasnsiemoe OY Ha 06e3BO3ME3HON OC-
HOBE B YU€OHBIX IETISAX:

- Invetnor Professional 2021; s/n 570-
65042789 onHOIIOIB30BATENbCKAS JIMIICH3US
JUTST 00pa30BaTeNbHBIX YUYPEXKICHWN Ha He-

CKOJIBKO pabounx MECT:
http://www.autodesk.com/education/free-
software/inventor-professional;

- PDM STEP Suite 5.405 free license:

http://pss.cals.ru;
- STOR M3 demo.

3211

MynbTuMenuiiHas ayu-
Topus (I TPOBENEHUS
3aHITHN JEKIIUOHHOTO U
CEMHUHAPCKOTO THIIA,
TPYIIOBBIX M HWHIWBH-
JyalbHBIX  KOHCYJIbTa-
UMW, TEKylero KOH-
TPOJII W TPOMEXKYTOU-
HOW arrecranuu) (Ka-
denpa «Meramryprude-
CKHEe TEXHOJIOTUU B 000-

pyaoBanue»), 603155,

1. locka memoBasi;

2. DKpaH HaCTEHHBIN;

3. MynbTUMEIUWHBIA NpoeK-
Top (BenQ);

4. Kommetorep PC Intel Pen-
tium-G630/2 Gb RAM/HDD
500

5. Pabouee mecto mpemnozasa-
Tes

6. PabGouee mecTo cTyaeHTa -
12 gen.

7. bubnuoTexa xadenpsl.

8. YuebOuniii crenn «Croemu-

Microsoft Ofice 2007 Russian Academic
OPEN No Level; nomep nunensun 44804588;
nmata Beyraun 15.11.2008; aBTOpH3annoHHBII
HOMep JntieH3uaTa 64795440Z2ZE1011.

- Oneparnmonnas cucremMa Windows XP(x32);
munensuss MSDN  Academic Alliance, ID:
700493612, Shipping information Vladimir
Reshetov.

- AntuBupyc Dr.Web (c/m H365-W77K-
B5HP-N346 ot 31.05.2021);

- SIKE.Konctpykuus JICII retail;

- SIKE.Kouctpykuust ATIK retail.
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Ne HaumeHoBaHue OcHaleHHOCTh Ay AN TO- IlepeyeHb JMIEH3MOHHOTO IPOrPaAMM-
ayJUTOPHIl U IOMe- | PHUH NOMELIEeHUH U IToMe- HOro odecre4yeHusl.
IIEHU 1JI CAMOCTO- IIEeHM I 1JII CAMOCTO%- PexBU3MTHI MOATBEPKAAOIIETO TOKY-
SITeJIbHOI paboThI TeJbHOI PadoThI MEHTa
Hwuxer opoackasd 00- AJIBHBIC BUABI JIUTHSD)

gacth, I. Hwkauii Hos- | 9. YueOubiii crenn «Orne-
ropoJi, ya. MuUHHHA, IOM | YIOpPHBIE MaTepHAITbD)
28a, kop. 3

10. METOJAMYECKHUE PEKOMEHJIALIMY OB YYAIOIIUMCSI 10 OCBOEHUIO
JUCHUIINHBI

10.1. O6mue MeToAMYECKHE PEKOMEHIAIUH /111 00YYAIOIIMXCS 110 0CBOCHH IO TUCHUILIHHBI,
o0pa3oBaTejibHbIe TEXHOJIOTHH

JlucumiiimHa peanu3yeTcsl IOCPEACTBOM MIPOBEIEHUSI KOHTAKTHOM paboThl ¢ 00ydaroIiu-
MHCS (BKJIOYasi IPOBEIEHUE TEKYLIEro KOHTPOJIS YCIEBAEMOCTH), CaMOCTOSITEIbHON palbOoThI
00y4arouuxcst U IPOMEXYTOUHOM aTTeCTal|H.

KonTaktHas paboTa MOXeT ObITh ayIUTOPHOM, BHEAYAUTOPHOU, a TAK)KE MPOBOJAUTHCS B
3JIEKTPOHHON MH(pOPMaLMOHHO-00pa3oBarTeabHOl cpene yHuBepcuteta (aanee - OMOC). B ciy-
yae MPOBEJEHUS YaCTH KOHTAaKTHOH paboTsl no aucuurinHe B DMOC (B COOTBETCTBUM C paclu-
CaHMEM YUeOHBIX 3aHSTUH), TPYJOEMKOCTh KOHTaKkTHOH padora B DMMOC 3KkBUBaNIEHTHA ayJqUTOP-
HOW paboTe.

[IpenonaBanyue JUCLUIUIMHBI BEAETCSA C MPUMEHEHUEM CIEIYIOLUIMX BUA0B 00pa3oBaTeib-
HBIX TEXHOJIOTUI:

- UHTEPAKTUBHBIE TEXHOJIOTHH;

- Pa3HOYPOBHEBBIE 33J]aU1 U 33JJaHUS;

- cobeceloBanue.

Jlnist OLIEHKM 3HAHWHM, YMEHHIA, HAaBBIKOB U YPOBHS C(POPMHUPOBAHHOCTH KOMITETCHIIUU TIO
JUCLUIUIMHE TpenojaBareib MOXXET NMPUMEHATh OaIbHO-PEUTHHIOBYIO CHUCTEMY KOHTPOJII U
OLICHKY yCIIEBAEMOCTH CTY/IE€HTOB.

ITo uroram TekyIiel ycreBaeMOCTH CTYIEHTY MOKET ObITh BBICTABJICHA OIEHKa IO Ipo-
MEXYTOUHOM aTTecTallid B COOTBETCTBUU 3a HaOpaHHbIMHM 3a cemecTp Oamiamu. CTyneHTawm,
HaOpaBIIUM B X0JIe TEKYIIEro KOHTPOJ ycrneBaeMocTu o aucuumiude oT 61 1o 100 6aminoB u
BBITMIOJTHUBIIMM BCE 00s13aTeNbHbIE BU/IbI 3aINIAHUPOBAHHBIX YU€OHBIX 3aHATUH, IO PEIICHUIO Tpe-
nojasaresst 0e3 MPOXOXKJIEHHUs NMPOMEXYTOUHON aTTecTallud BBICTAaBIISETCS OILEHKAa B COOTBET-
CTBUU CO IIKAJION OLIEHKU PE3yJIbTAaTOB OCBOCHUS TUCIIUILINHBI.

PesynabraT 00yuenus cuuraercsi cCPOPMHPOBAHHBIM HAa MOBBIIICHHOM YPOBHE, €CIIH
TEOPETUUECKOE COJEpKAHUE Kypca OCBOEHO MONHOCTBIO. [Ipu yCTHBIX coOeceoBaHUSAX CTYIEHT
HCUEPIIbIBAIOIIE, [TOCTIeI0BATEIbHO, YETKO U JIOTUYECKH U3jaraeT y4eOHbI Marepuai; cBOOOIHO
CIPAaBIISETCS C 3aJa4aMM, BOIPOCAMM U JIPYTUMH BHJIaMU 3aJJaHUM, UCIIOJIB3YET B OTBETE JOIOJI-
HUTEIbHBIN MaTepuai. Bce nmpeagycMoTpeHHble paboueil yueOHOM mporpamMMoi 3aJaHus BBINOJI-
HEHbI B COOTBETCTBUU C YCTaHOBJIICHHBIMHU TPEOOBaHUIMH, CTYACHT CIIOCOOEH aHAIU3UPOBATh MO-
Jy4EHHBIE PE3YJIbTAThl, IPOSBIISIET CAMOCTOSATENBHOCTD IIPY BHITIOJHEHUH 3a/1aHUM.

Pe3yabTaT 00ydyeHusi cuutaercs c(pOpMHPOBAHHBIM HA NIOPOrOBOM YPOBHE, €CIIH TEO-
peTrndecKoe coJiepKaHnue Kypca OCBOEHO MOJMHOCThIO. IIpH yCTHBIX coOeceioBaHUAX CTYAEHT MO-
CJIEIOBATENbHO, YETKO U JIOTUYECKH CTPOMHO M3JIaraeT yuyeOHbIN MaTepHall; CIpaBisieTcs ¢ 3aja-
YaMu, BOINPOCAMHU M JPYTUMH BHUJAMM 33JaHUM, TPeOYIOUIMX NMPUMEHEHUs 3HAHUH; BCe Mpeay-
CMOTpEHHBIC paboueil yueOHOM MporpaMMoii 3a/JaHus BBITIOJHEHBI B COOTBETCTBHH C YCTAaHOB-
JICHHBIMU TPeOOBaHUSAMH, CTY/IEHT CIIOCOOEH aHATU3UPOBATh MOIYUYEHHBIE PE3YIbTAThI; MPOSBII-
€T CaMOCTOSTEIbHOCTD MIPH BBIOJHEHUH 33JaHUN
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PesyabTaT 00y4eHust cuuraercs HecOpPMHPOBAHHBIM, €CJIM CTYAEHT IIPH BBIOJIHEHUN
3aJJaHUil HE JAEMOHCTPUPYET 3HaHUN y4eOHOro marepuala, JIOMyCKaeT OIMOKH, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYJHEHHUSIMH BBIIIOJIHAET 33JaHUs, HE IEMOHCTPUPYET HEOOXOAUMBIX YMEHUH, Ka-
YECTBO BBIMOJIHEHHBIX 3a/laHUN HE COOTBETCTBYET YCTAHOBJIEHHBIM TPEOOBAHUSIM, KaueCTBO UX
BBITNIOJIHEHUS OLIEHEHO YMCJIOM OajulOB HMXKE TPEX I10 OLEHOYHOW CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToauyeckue yKa3aHus JJisl 3aHATHI JEKIMOHHOI0 THIIA 16

JIeKMOHHBIN KypC MIPEAIoNaracT CHCTEMaTU3UPOBAHHOE U3JI0’KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IU1aHa. B Xxo/e IEKIIMOHHBIX 3aHATHH pacKpbIBaroTCs 0a30BbI€ BOIPOCHI B PAMKAX
Kaxaon tembl aucuuiuinHbl (Tabmuma 4). O603HAYAIOTCS KITFOYEBBIE ACTIEKTHI TEM, a TaKXKeE Jie-
JAr0TCs aKLEHThl Ha HauOoJiee CI0KHbIE U BayKHbIE TOJI0XKEHUS U3ydyaeMoro Marepuaina. Martepu-
QJIBI JIGKIUHN SIBIISIIOTCSI OIIOPHOW OCHOBOM JUIsl IOATOTOBKU OOYUYAIOMIMXCS K MPAKTHYECKUM 3aHs-
TUSM/1a00paTOPHBIM paboTaM U BBIIOJHEHMS 3a/laHUil CaMOCTOSATENIbHONU paboThl, @ TaKXkKe K Me-
POIIPUATHAM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTAlluy 110 AUCLUIIINHE.

10.3. MeToanueckne yKa3aHus M0 OCBOEHUIO TUCIUILIUHBI HA JIA00PATOPHBIX padoTax

[TonroToBKy K Kax10i 1abopaTopHOU paboTe CTYAEHT AOJDKEH HauyaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATHUSA, KOTOPBIA OTpaXkaeT COAEp KaHHE NPEAJIOKEHHOM TeMbl. Kaxxas BbIIOIHEHHAs
pabota ¢ 0()OpMIIEHHBIM OTYETOM U TIOMJICKHUT 3AIIUTE Y MPETIOAABATEIIS.

[Ipu ouleHuBaHUM 1a00PATOPHBIX pabOT yUUTHIBACTCS CIIEAYIOLIEe:

- Ka4eCTBO BBIIIOJIHEHUS 3KCIEPUMEHTAIbHO-IIPAKTUYECKON YyacTu pabOThl U CTENEHb CO-

OTBETCTBHSI PE3yJIbTATOB pabOTHI 33/1aHHBIM TPEOOBAHUSIM;

- Ka4ecTBO 0(OpMIIEHUS OTYEeTa IO padoTe;

- KaYeCTBO YCTHBIX OTBETOB HA KOHTPOJIbHBIE BOIPOCHI ITPU 3aLIUTE PAOOTHI.

10.4. MeToanyeckne yKa3aHus 10 OCBOEHUIO TUCIUIIMHBI HA MPAKTHYECKUX 3aHATUIX

[TpakTudeckue 3aHITHS MPEACTABISAIOT COOOM JCTATU3AIUIO JICKITMOHHOTO TEOPETUIECCKO-
ro mMarepuala, MPOBOAATCS B LESIX 3aKpEIUICHUs] Kypca M OXBaThIBA€T BCE OCHOBHBIC PAa3JIEIbl.
OcHoBHOH (opMOIl MpOBEIEHUSI NMPAKTUUYECKUX 3aHIATHH sBIsSETCS 0OCyXaeHue Haubosee mpo-
OJIEMHBIX U CIIOKHBIX BOIIPOCOB MO OTAEIBHBIM TEMaM, a Tak)Ke pellleHne 3a1a4 u pa3dop nmpume-
POB B ayJAUTOPHBIX YCIOBHUSX.

[IpakTudeckue 3aHATHs 00YJarOIINUXCSl 00ECIIEUNBAIOT:

- MPOBEPKY M YTOUYHEHUE 3HAHUH, ITOJTYICHHBIX Ha JICKIIHSIX;

- MOJIy4eHHe YMEHUN U HaBBIKOB COCTABIIEHUS JOKIAZO0B U COOOIIEHUH, 00CYKICHUS BO-
MIPOCOB I10 y4eOHOMY MaTepuainy,

- TIOJIBEJICHUE UTOTOB 3aHITHI IO PEUTHHTOBOM CHUCTEME, COTVIACHO TEXHOJIOTHYECKON Ka-
pe AUCIUTIITUHBI.

10.5. MeToanueckue yKa3aHusi 10 CAMOCTOSITeIbHOI padoTe 00y4aromuxcs

CamocrosiTenpHas paboTa o0ecreurnBaeT MOArOTOBKY OOYyYaromerocst K ayIuTOPHBIM 3a-
HATUSIM U MEPOIPUATUSAM TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHOM aTTecTaluyd MO H3ydaeMou
JUCHUITIINHE. PCSYJ'II)TaTI)I STOH MOATOTOBKH MPOABIIAIOTCA B AKTUBHOCTHU 06yqa}0merocsl Ha 3aH-
TUSX U B KQUECTBE BBIMOJHEHHBIX MPAKTUYECKUX 3aJaHUI U APYTUX POPM TEKYIIETO KOHTPOJIS.

[Ipu BBITOTHEHUHW 3alaHUMA JJII CAMOCTOSITEIFHON PabOThI peKOMEHAYyeTCs MpopadboTka
MaTepHaloB JIEKIMI MO KaXKJ10H MPOUIEHHON TeMe, a TaKKe M3yuYeHHe PEKOMEHIyeMOl JIuTepa-
TYpBI, IpeJIcTaBIeHHON B Pa3zerne 6.

B mpouiecce camocTosTeNnbHON pabOTHI MPU U3YYEHUU JUCHMILTUHBI CTYJEHTHI MOTYT pa-
oorath Ha KOMIIBIOTEPE B CICHUATIU3UPOBAHHBIX AyAUTOPUAX HJIA CaMOCTOSITETbHOM pa6OTBI
(ykazano B Tabmuue 11). B ayauropusx uMeeTcsl JOCTyNm uepe3 HUHGOPMAIMOHHO-
TEJIEeKOMMYHUKAIMOHHYIO ceTh «VHTEepHET» K 3JIEKTPOHHOM HMH(OPMaIMOHHO-00pa30BaTeIbHON
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cpene yausepcutera (QUOC) u anekrporHoi 6ubnnoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIE pacrojaraircs yuyeOHble U yueOHO-METOIUYECKHE MaTepHalibl, KOTOPble MOTYT OBbITh HC-
MOJIb30BAHBI JIJIs1 CAMOCTOSITEIbBHOW PaOO0ThI PU W3YyYEHUU JUCHUTIINHBL.

11. OHEHOYHBIE CPEACTBA J1JIsd KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI

11.1 TunoBbie KOHTPOJIbHBIE 3aJaHUS] WIH UHbIE MATEPUAJIbI, HEOOXOAUMBbIE VISl OLEHKH
3HAHWI, YMEHHM i, HABBIKOB M (WIH) ONBITA B X0/l€e TEKYILEro KOHTPOJISA yCIIeBA€eMOCTH

st TeKyIero KOHTPOJIsi 3HaHUHM CTYJIEHTOB MO AUCIUIUIMHE MPOBOJAUTCS KOMILIEKCHAS OlleHKA
3HAHUH, BKIFOYArOIIas

- MPOBEJICHUE KOHTPOJILHBIX padoT;

- TECTUPOBAHHUE MO PA3IMYHBIM pa3jieiaM Kypca

- 9K3aMEH.

11.1.1 TunoBble 3aJaHUA K NPAKTHYECKUM 32aHUAIM.
Pa3nea . 'openue razos CO u H,

3agauya 1. Kakoe nomkHo 6wtk oTHOIIEHHE CO,/CO B ra30Boi cMecH M3 MOHOOKCH]IA YT-
Jepojia v TUOKCHIA YIIIepoia, YTO0BI MPU TeMIeparype t; U t, paBHOBECHOE JIABJICHUE KHUCIOPO-
na B Hel cocraBnsno Py, (1)? Cnenate BBIBOJABI O BIMSHHM TEMIIEPATYPhl HA PABHOBECHE pac-
cMmatpuBaeMoil peakiun. Mcxomasie nanubie B Tadmuie |.

3anaua 2. Kakoe nomxHo ObiTh oTHOImEHNE H, /H, O B Ta30BOii cMecH U3 BOJOPOIA U BOJS-
HOTO Tapa, 4ToObI IpU TeMreparype t; u t, paBHOBECHOE JaBICHHUE KUCIOPOAa B HEM COCTABIISLIO
Py, (2)? Caenatb BBIBOJIbI O BIMSHUM TEMIIEPATYPbl Ha PABHOBECUE PACCMATPHBAEMON PEAKIIMH.
Hcxonusie nauneie B Tadimume .

3apaua 3. Onpenenuts TeMIepaTypy, Ipu KOTOpOW pPaBHOBECHOE MaplMaIbHOE JABIICHUE
KHMCII0po/1a B razoBoii cmecu H, — H,0 nipu otHomennu Py, /Py, o coctaBut Py, 1) u Po,(2). Cue-
JaTh BBIBOJ O BIMSIHHUM JABJICHHS KHCIIOPOJa Ha PAaBHOBECHYIO TEMIIEPATypy paccMaTpuBaeMoun
peakiuu. Mcxonueie nanubie B Tabmuie |.

3anaua 4. Onpenenuts TeMIepaTypy, Ipu KOTOpPOW paBHOBECHOE MaplMaIbHOE JABJICHUE
KHCIIOpOia B ra3oBoit cmecu CO, — CO nipu otHOwennu Py, /Peo coctaBut Py, 1y U Py, (2). Cre-
JaTh BBIBOJ O BIMSHHUM JIABJICHHS KHCIIOPOJa Ha PAaBHOBECHYIO TEMIIEpaTypy paccMaTpUBaeMOit
peakiuu. Mcxonueie nanubie B Tabmuie |.

3anaua 5. OnpeaenuTb paBHOBECHOE MAapPIUATBLHOE JaBJICHUE KUCIOPO/Ia B Ta30BBIX CMECSX
CO, — CO u H; — H,0 nipu Temneparypax t; u t, u otHomenuu Peo, /Pco = Py, /Py,o. Cnenatsb
BBIBOJ] O COOTHOIIEHMH XMMHUYECKOTO CPOICTBA MOHOOKCHA YIiepoa U BOJOPOJIa MPU paccMart-
pYBaeMbIX Temneparypax. MicxoaHsie nannbie B Tabmuie 1.

Taboauua 1. Bapuanrtsl 3aaau

° | t,°C | tp,°C Po, 1) Po,2)» Py, /Pu,0 | Pco,/Pco | Pco,/Pco
Bap Ta Ma = Py, /Puo
1 1600 900 5% 107> 1,5 x 10~° 0,2 0,25 0,35
2 1250 700 3x107° 0,25 x 107> 0,3 0,35 0,15
3 900 720 2xX107° 0,5x 107> 0,4 0,45 0,20
4 1000 740 1x10°° 3x107° 0,5 0,55 0,25
5 1100 760 0,5x 1075 1,5 % 1073 0,25 0,25 0,3
6 | 1200 | 780 5x 107> 0,75 x 10~° 0,35 0,35 0,35
7 | 1300 | 800 4x107° 1x107° 0,45 0,45 0,4
8 | 1400 | 820 3x 107> 1,5 % 1073 0,27 0,27 0,45
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9 | 1500 | 840 2Xx107° 0,5x 1075 0,28 0,28 0,5
10 | 1600 | 860 1x107° 0,25 X 107° 0,33 0,33 0,55
11 | 1600 | 880 5x107° 0,5x 1075 0,2 0,25 0,6
12 | 800 1350 3x1075 0,75 x 107> 0,3 0,35 0,25
13 | 900 1120 2x1075 0,5x 1075 0,4 0,45 0,3
14 | 1000 | 740 1x107° 2,75 X 107° 0,5 0,55 0,35
15 | 1100 | 960 0,5x10~° 2,5%x 1075 0,25 0,25 0,4
16 | 1150 | 980 5x 1075 0,5x 1075 0,35 0,35 0,45
17 | 1300 | 1000 4x1075 1,5 x 107° 0,45 0,45 0,5
18 | 1400 | 1020 3x107° 0,75 x 10~° 0,27 0,27 0,55
19 | 1500 | 1040 2x107° 1x107° 0,28 0,28 0,6
20 | 1600 | 1060 1x1075 2,5x107° 0,33 0,33 0,33

Paznen |l. Peakuuu BOASIHOTO ra3a, ropeHusi TBEPAOIo yrjepoaa u TePMHUYECKOro pas-
JI07KeHUs1 KapOOHATOB.

3agaya 1. B neub Harpetyro J0 TeMIieparypsl tz, IOAAETCS ra3o0Basi CMECh CJIEAYIOLIEro COo-
ctaBa, % (o0wvemusie): 32 CO, 11 CO,, 9 H,, 48 N,. Onpenenuts HallpaBJI€HUE PEAKIIUU BOASHO-
r'o raza U paBHOBECHBIN COCTaB Ia30BOM CMECH IpH 3TOi Temnepatype. Mcxoanble qanHbie B Ta0-
e 2.

3anaua 2. OnpenenuTb paBHOBECHBIN cocTaB ra3oBoit cmecu u3 CO u CO,, HaXOAAIINXCS B
PaBHOBECHMH C TBEPBIM YIIEPOIOM IIPH TeMIepaType t; ¥ JapjieHuu B cucteme: P; = 10*Mla;
P, =0,5- 10°Ila; P; = 10°1la; P,=5- 10°Ta. CuenaTh BBIBOJ O BIMSHUM JABJICHUS HA paBHO-
Becue peakuuu razupukanuu yriaepona. Mcxoausle nannelie B Tadbiuue 2.

3agaua 3. OnpenenuTs TeMrepaTypy, IpH KOTOPOH YIpyrocTs Aucconuanuu kapoonara (1)
Oyner paBHa P¢g,. Ucxonneie nanubie B Tabuuie 2.

3agauya 4. OnpenenuTs TEMIIEPATypy Hadalia pa3liokeHus kapoonata (2) B atmocdepe, co-
nepxkamieir X% CO,. Obmee nasienue B ra3oBoil (aze P. VicxoHbIe JaHHBIC MTPUBEICHBI B Ta0-
mute 2.

3apaua 5. KapGonar (1) HarpeBaroT q0 TemmepaTrypsl t, B ra3oBod ¢ase, coaepkaiien
X% CO,. byner nu pOMCXOIMTh AMCCOUMANUS KapOOHaTra B 3TUX YCHOBHAX? Py, = 10°Ma.
HcxoaHble JaHHbIE PEACTaBIEHbI B TAOIUIE 2.

3amaya 6. Kakoe 3Ha4YeHWe JOJDKHO MMETh PAaBHOBECHOE oOTHOWIEHUE Pro/Pco, nns
0€30KMCINUTENBHOrO HarpeBa uucToro Y B razoBoil gpaze CO — CO, npu temneparype ts .

HcxonHble [aHHbBIE B TAOIUIE 2.

Ne | t;,°C | Kapbo- Pco, Kap0o- X% P,Ila ty,°C| Y ts,°C
Bap HaT Ila HarT
1) 2
1 | 900 | CaCO, 1,5 x 10° MgCO; | 10 | 2,5x10° | 800 | Mn | 1000
2 | 700 | CaCO; | 1,25x10° | MgCO; | 11 | 2,25x10% | 1150 | Mn | 1350
3 | 720 | CaCO, 2 X 10° MgCO; | 12 2,x 10> | 1200 | Mn | 800
4 | 740 | CaCOs 1x10° MgCO, | 13 3x 10> |1300 | Mn | 1050
5 | 760 | CaCOs 2,5x10°5 | MgCO; | 14 | 25x 105 | 1450 | Mn | 1300
6 | 780 | CaCO; | 1,75x10°> | MgCO; | 15 | 1,75x 105 | 1100 | Mn | 700
7 | 800 | CaCoOs 1,1x 105 | MgCO; | 16 | 2,1x 105 |1050 | Mn | 1150
8 | 820 | CaCoO, 1,3 x 10° MgCO; | 17 | 2,3x10° | 1000 | Mn | 1200
9 | 840 | CaCO; | 1,22x10% | MgCO; | 18 | 2,22 x 105 | 1450 | Mn | 900
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10 | 860 | CaCOs 1,6 X 10° MgCO; | 19 | 2,6 x10° |1050 | Mn | 1100
11 | 880 | MgCO; | 1,29 x 10° CaCOy 10 | 2,29 x10% | 900 | Ni | 1000
12 | 900 | MgCO; | 1,35%x10° | CaCO, 11 | 2,35%x10° [ 1150 | Ni | 700
13 | 920 | MgCO, 1,2 x 10° CaCO, 12 2,2x105 | 950 | Ni | 1250
14 | 940 | MgCO, 1,1 x 105 CaCOs 13 | 2,1x10° [1100 | Ni | 950
15 | 1080 | MgCO, 1,5 x 10° CaCOy 14 | 2,5x10° |1200 | Ni | 1200
16 | 980 | MgCO, 1,3 x 10° CaCOy 15 | 2,3x10° [1250 | Ni | 850
17 | 1000 | MgCO, 1,4 x 105 CaCOy 16 | 2,4x10° |1150 | Ni | 1150
18 | 1020 | MgCO; | 1,38 x 10° | CaCO, 17 | 2,38 x10° [ 1200 | Ni | 900
19 | 1040 | MgCO; | 1,28 x 10°> | CaCO,4 18 | 2,28 x10° [ 1350 | Ni | 750
20 | 1060 | MgCO; | 2,1 x 10° CaC0, 19 | 3,1x10° | 1100 | Ni | 1100

Pa3nen I11. Peakuuu BoccTaHOBJIEHHUSI Ta3000pa3HBIM BOCCTAHOBHUTEJIEM, YIJIEPOAOM H Me-
TAJJIOTEPMHYECKOE BOCCTAHOBJIEHHE.

3agaya 1. Onpenenuth MUHUMAJIbHBINA pacxo BoccTaHoBUTENS B (N, MOJb), HEOOXOAUMBIi
JUIsl TOJTHOTro BoccTaHoBieHus: 1 monst okcuna (MeO), npu temmneparype tg. McxonHble jaHHbIE
IpUBE/EHBI B Tabnuue 3.

3agaua 2. Jlng peakiuu KOCBEHHOTO BOCCTaHOBJIEHUsS okcuaa MeO BoccraHoButeneM B
OTIpeIeNIUTh PABHOBECHOE COJIep:KaHHe BOcCTaHOBUTENS B npu temmeparype tq. Mcxoanbie naH-
HBIE MIPUBEICHBI B Ta0nuiie 3.

3agauya 3. OnpenenuTs TeMIepaTrypy Ipu KOTOPOH peaklusi KOCBEHHOTO BOCCTaHOBIICHHS
okcuaa MeO BoccTraHoBuTeneM B OyneT HaxXoaUTCs B paBHOBECHH MPU YCIOBUHU, YTO OTHOLICHHE
conepxanuii BoccranoButens (%B) u ero okcuna (%BO) pasHo B/BO. McxoaHbie qaHHBIC TIPH-
BeJIeHbI B TabmuIle 4.

3anaua 4. OnpenenuTh paBHOBECHBIA COCTAB ra30BBIX cMecel éoccmanosumens (B) — ok-
cuod éoccmanosumenn (BO) nns peakuiuu KOCBEHHOTO BOCCTaHOBIEHUS okcuaa MeO B uHTEpBa-
ae temmepatyp 600 — 1600 K. IToctpouts rpaduku 3aBucumMoctu B kKoopaunatax : (%B)=f(T),
(%BO)=f(T). Illar remnepatyp - 200 K. Mcxonubie manHbie B Taduie 4.

3agauya 5. OmnpenenuTs TeMIepaTypy Hauyana BOoccTaHOBIeHHs okcujaa MeO mpu obiem
nasieHuu B cucreMe 1 atm u P (I1a) u xonnentpanuu CO B razosoil daze (%CO). CnenaTh BbI-
BOJI O BJIMSTHUM JIaBJICHUS Ha TeMIepaTypy Haudaja BOCCTaHOBIIEHUs. VICXoJHbIE JaHHBbIE NPUBE-
JIeHbl B TaOIHIIE 5.

Tabmmna 3

No Bap B MeO te, °C No Bap B MeO te, °C
1 co NiOo 1000 11 co MnO 1100
2 H, NiO 1000 12 H, MnO 1100
3 co MnO 1000 13 co FeO 1100
4 H, MnO 1000 14 H, FeO 1100
5 co FeO 1000 15 Cco Cry,04 1100
6 H, FeO 1000 16 H, Cry,04 1100
7 co Cry,04 1000 17 co NiO 1200
8 H, Cr,04 1000 18 H, NiO 1200
9 co NiO 1100 19 co MnO 1200
10 H, NiO 1100 20 H, MnO 1200

Tabmuna 4
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Ne Bap B MeO B/BO | Ne Bap B MeO B/BO
1 Co NiO 1073 11 Co MnoO 1072
2 H, NiO 103 12 H, MnO 1072
3 Co MnO 1071 13 CO FeO 1073
4 H, MnO 1071 14 H, FeO 1073
5 Co FeO 102 15 co Cr,0,4 102
6 H, FeO 102 16 H, Cr,0,4 1072
7 Co Cr,0; 1071 17 CO NiO 1075
8 H, Cry05 1071 18 H, NiO 10~°
9 co NiO 10~* 19 CO MnO 1
10 H, NiO 10~* 20 H, MnO 1
Tabmmma 5
Ne Bap | %CO MeO P, Ila Ne Bap | %CO MeO P, Ila
1 10 MnO 1,5-10° 11 60 Cr,054 2-10°
2 15 MnO | 0,25-10° | 12 65 Cr,0,4 3-10°
3 20 FeO 2-10° 13 70 MnO 2-10°
4 25 FeO 2,5-10° 14 75 MnO 1,5-10°
5 30 Cr,054 0,5-10° 15 80 FeO 0,5-10°
6 35 Cr,0; | 0,75-10° | 16 10 FeO 3-10°
7 40 FeO 4-10° 17 15 Cry0; 4-10°
8 45 FeO 3-10° 18 20 Cry04 3-10°
9 50 MnO 2105 19 25 MnO 2105
10 55 MnO 0,5-10° 20 30 MnO 2,5-10°

Pa3znen |V. AKTHBHOCTH KOMIIOHEHTOB IIJIAKOBOI0 M METAJLJIMYECKOT0 PACILIIABOB.

3adaua. Paccuntath Ha OCHOBE MOJIEKYJISIpHON Teopuu nuiakoB akTUBHOCTH CaO u FeO B
IIJIaKaX, COCTaBbl KOTOPBIX MPUBEAEHBI B Ta0.

Bapuant Cocras nu1aka, Mmacc., %
CaO SiO, FeO Fe,O3 MgO P,Os MnO >
1 27,7 15,3 28 4,5 5,5 2 17 100
2 37,9 9,1 25,2 5 6 2,8 14 100
3 32,8 14,2 20,0 7 7 4 15 100
4 30,2 17,8 22,0 6,5 6 3,5 14 100
5 35,1 18,9 17,5 55 4,5 2,5 16 100
6 40,2 14,8 16,4 5,0 9,5 1,9 12,2 100
7 42,2 15,6 14,2 4,0 9,3 2,3 12,4 100
8 46,2 14,2 10,5 4,0 10,6 2,0 12,5 100
9 43,1 17,4 10,7 3,6 10,0 1,8 13,4 100
10 44,8 14,5 12 4,8 12,4 1,8 9,7 100
11 39,7 16,7 14,7 5,2 9,2 2,0 12,5 100
12 44,3 17,4 11,2 3,8 10,4 2,5 10,4 100
13 41,2 15,1 14,3 4,2 10,9 2,7 11,6 100
14 43,8 14,6 11,0 3,4 12,4 2,2 12,6 100
15 45,4 18,8 12,9 34 8,5 2,4 8,6 100
16 37,2 19,7 18,0 6,6 7,9 2,7 7,9 100
17 444 16,6 12,2 34 6,8 2,6 14,0 100
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[TpunsATh cymiecTBOBaHHE B HUIake cienyromux coequHenuit: 2Ca0-SiO,, CaO-Fey0s,
4Ca0-P,0s. Coenunennst He mauccormupoBanbl. Comepkanne MgO u MnO cuutaTh BMecTe ¢
CaO.

11.1.2 TunoBble 3aaHusi AJs Ja00PaTOPHBIX PadoT
. Kakue peakiiuu BO3MOKHBI IPU B3aUMOJICUCTBUH YTIIepoJia U Kuciopoaa?
. Oco0eHHOCTH BbIAECTIEHUS TEIJIA IIPU TOPEHUH YTIIEPO/Ia B TOJICTOM CJI0€ TOILIUBA.
. TepmoarHaMUUYECKUN aHAJIU3 peaKLUU Ta3upUKaluu yriiepoa.
. IIpu xakux ycrmoBHsX KapOOHAT MOXKET pasjiaraThCs B arMocgepe Bo3ayxa?
. UeM ompezensercss NpOTHKEHHOCTh TEMIIEPAaTYpPHONH OCTaHOBKU MTPU XMMHUECKOM KUTIEHUU?
. Uro takoe B3KOCTh? B kakux equHUIaX uzMepsercst kodhpuiuent Bsa3koctu?
. Kak Bnusier remneparypa Ha BS3KOCTb 11aka?

~NOo O1Ths W -

11.1.3 TunoBbie BOoNpocshl (3agaHusi) AJs YCTHOr0 (MUCbMEHHOI0) oIpoca
. UccnenoBanme B3auMoOICHCTBUS TBEPIOTO YIIIEpOIa ¢ KHCIOPOI0COIepIKaIIeH ra30Boi (a3oid.
. Termnoguznyeckoe ncciaeqoBaHue MPOLECCOB PA3I0KEHHUs KapOOHATOB
. Onpenenenue BSI3KOCTH 1IJIaKa.
. OnpeneneHye NOBEPXHOCTHOTO HATSDKEHUSI METAJIJIOB.
. Uro noHumaercs noj ropeHueM torumba? Kakue OCHOBHbIE peakMy FOPEHMsI TOIJIMBA Xapak-
TEPHBI JJI METAJLTYPTUYECKUX NTPOLIECCOB?
2. JlaiiTe TepMOIMHAMHYECKYIO OLIEHKY PEAKIMsIM TOPECHUSI.
3. [IpomutrocTpupyiiTe npuMeHeHue 3akoHa ['ecca Ha npumepe peakuuil BogsgHoro rasa, bemna-
bynyapa, ropenus yraepoaa.
4. YeMm O1IeHUBACTCSI OKUCIINTENIbHBIE CBOMCTBA ra30Boi (a3bl?
5. Kak Bnusier Temneparypa Ha paBHOBecue peakiuu bemna-bynyapa? Kakue TemneparypHasie 00-
JIACTH MTPOTEKAHUS TOW PEAKLIUM MOYKHO BBIICIUTH?
6. HazoBuTe KMHETHYECKHE OCOOEHHOCTH U MEXaHU3M TOPEHHS TBEPIOTO YIIIEpoa.
7 Urto Takoe ynpyrocTb JUCCOLMALMU KapOOHATa U KaK BIMSET TEMIIepaTypa Ha BEJIUYUHY YIpY-
TOCTH IUCCOIMAlMU KapOoHaTa?
8. Uem omnpenensroTcs TeMIepaTypbl Hauyaja pa3iokeHuss 1 XUMUUYECKOro KUIIEHHsI KapOOHATOB?
9. YeMm orieHMBAETCS MPOYHOCTH KApOOHATOB M KaK BIHUSET TEMIIEpaTypa Ha MPOYHOCTh KapOoHa-
TOB?
10. Ipu kakuX YCIOBHAX BO3MOXKHA TEPMHUECKAs TUCCOIUAIIAS OKCHIIOB?
11. Kak BausieT BakyyM Ha TEPMOJIMHAMUYECKYIO TPOYHOCTH OKCHJIA?
12. Kakue 3neMeHTbl MOTYT ObITh BOCCTAHOBUTESIMH 110 OTHOILLIEHUIO K JK€Je3y IpU TemrepaTy-
pax, XapaKTEpHbIX JUIsl METAJUTypPrUH4€CKUX MPOLECCOB?
13. JlaifTe onpesenieHne NPsIMOTO U KOCBEHHOTO BOCCTAHOBJICHUS.
14. Chopmupyiite npuHIMI TOCIEN0BaTENIbHOrO npeBpameHus A.A.balikoBa U IpoOMILTIOCTpPU-
py#TE €r0 NeUCTBUE HA IPUMEPE BOCCTAHOBIICHUS XKEe3a.
15. YUto Ha3bIBaeTCs TEMIIEpATypol Havaia MpsiMOro BOCCTAHOBJICHUS?
16. Kak BiusieT IpoOYHOCTh BOCCTAHABIMBAEMOr0 OKCHJA Ha TEMIIEpaTypy Hadaja BOCCTaHOBIIE-
HUS OKCHJIa TBEPIBIM YIIIEpOJOM?.
17. HazoBuTE BakHENIINE CBOWCTBA METAITYPTHYECKUX TUIAKOB.
18. Kakoit npuHIMIT pacyeTa akTUBHOCTEH KOMIIOHEHTOB IIIJIAKOBOT'O PACILIABA 110 MOJIEKYIISIPHOU
TEOPHH CTPOCHHUS PACIUIABICHHBIX IIIJTAKOB?
19. B ueM cocTOSAT OCHOBHBIE IIOJIOKEHUSI MOHHON TEOPUU CTPOEHUS PACIUIABICHHBIX IIJIAKOB?
20. INepeuncnuTe UCTOYHUKN KUCIOPOJa B TPOIIECCE OKUCIUTENFHOTO pahUHUPOBaHMS MeTaa
U JIaliTe OLIEHKY MX y4acTus B IIPOLECCE.
21. Bnoustaue KuCiopo/ia Ha CTPYKTYPY CIUTKA U cBoicTBa cTaind. CyITHOCTh PACKUCIICHUSI.
22. Kakue 31eMeHThI HCIIONIb3YIOTCS B KAUECTBE PACKUCIUTENEH /ISl )KUIKOT0 JKele3a U ero cIuia-
BOB?

A WN —
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23. BaustHue cepbl Ha CBOMCTBA CTAlIM M CYLTHOCTH JIeCYIb(ypaluu MeTaua.
24. llecynb(yparys MeTajiia B BOCCTAHOBUTEIBHBIX M OKUCIIUTEILHBIX YCIOBHSIX.
25. Bnusuue pocdopa Ha cBOMCTBA CTaI U CYIIHOCTH Aedochopalyu MeTaa.

11.2 TunoBbie KOHTPOJIbHbIE 32JaHUA UJIH HHbIE MATePHAJIbI, He00X0AUMbIe 15l
OLIEHKHU 3HAHUI, YMeHM i, HABLIKOB U (MJIM) ONBITA B X0/1€ MPOMEKYTOYHOM
arrecTalliyi IO JMCHUILIHHE.

dopma mpoBeACHUS MPOMEKYTOUHOM aTTECTAllMHd MO JAWUCUUIUIMHE :dK3aMEH B YCTHO-
NUCHbMEHHOU (hopMe IO SK3aMEHAIIMOHHBIM OnjIeTaMm.

Ilepeyens BOpoCoOB A1 MNOATOTOBKH K 3K3aMeHYy

1. OcHOBHBIE OHATUS XUMUYECKON TEpMOAUHAMUKH. [ IepBbIil 3aKOH TEPMOJMHAMUKH.

2. Bropoii 3akoH TepmoamHamuku. JHeprusi ['n6oca. TemnoBoit sddexr, 3akon ['ecca. Temmoem-
KOCTb.

3. [IpuHIMT TOABMKHOTO paBHOBECHS. 3aKOH pactipenenenust. [Ipasuno das.

4. CKOpoCTh XUMUYECKHX peakiuii. PaBHOBecHe, KOHCTaHTa PABHOBECHSI XMMHUYECKHX PEAKLIIH.

5. Kunernueckue 3aKOHOMEPHOCTH XMMUUECKUX peakiid. KiHeTnka roMOreHHbIX U reTepOoreHHbIX
pEaKInm.

6. CocTaB 1 cBOWCTBa ra30Boi (azel. TepMoauHAMITYECKHE 3aKOHOMEPHOCTH PEaKIy ropenust. Pe-
akuust ropeHust Hp 1 CO. OkucnurennbHble cBoicTBa ra3oBoi (asbl. KucinoponHblii moteHman.

7. TepMOaMHAMUYECKHE 3aKOHOMEPHOCTH PEAKIIMM BOASHOTO ra3a (peakims ['aHa).

8. TepmorHaMuUecKue 3aKOHOMEPHOCTH PEAKIIMil B CHCTEME TBEP/IbIi yIIIepOI-KUCIOPO/I.

9. TepmoMHAMHUUYECKHE 3aKOHOMEPHOCTH BOCCTAHOBJICHUS! OKCHUJIOB. TepMOIMHaMKMKa BOCCTAHOB-
JIEHUs1 OKCUJIOB ra3000pa3HbIMU BOCCTAHOBUTEIISIMHU.

10. TepmoarHAMUYECKHE 3aKOHOMEPHOCTH BOCCTAHOBJIEHHSI OKCH/IOB TBEPABIM YITIEPOIOM.

11. TepMoauHAMUYECKHE 3aKOHOMEPHOCTH METATIOTEPMUYECKOTO BOCCTAaHOBJICHHS.

12. Tepmuueckas aucconmanys. Jluccoruarust OKCUIOB.

13. duccormarys kapooHaros. Temneparypa Hayana JUCCOLMALMN U XMMHYECKOTO KUITCHUSL.

14. Meraiutypruueckue nuiakd. CTpoeHHE KUIKUX METAUTyPTUYeCKUX IIJTaKOB.

15. MonekynsipHasi 1 MOHHAsI TEOpUs IUTaKoB. TepMoiMHaMUYecKasi akTUBHOCTD 11UTaKa.

16. JInarpamMMbl COCTOSTHHSI OCHOBHBIX IIJTAKOBBIX CUCTEM.

17. CoctaB 1 (pU3MKO-XUMHUYECKUE CBOWCTBA IITAKOB.

18. Crpoenue xuakux MetajuioB. OU3HKO-XUMHUYECKHE CBOMCTBA METAJUIMYECKHUX PACILIaBOB.

19. Metannudeckue paciuiaBbl U UX TEPMOJMHAMUUYECKUE XapakTepuCTUKU. 3akoH Payis u I'enpu.

20. TepMoauHaMUYECKHE OCHOBBI OKHMCIUTEIbHOrO paduHupoBaHus. OKHCIEHWE MapraHua u
KPEMHMSL.

21. TepMmoarHaAMUYECKHE OCHOBBI OKUCIIUTENIBLHOTO padrHupoBaHus. OKUCIEHUE YIiepoa.

22. MexdazHoe pacnpeeneHne Kucaopoaa. PacTBopuMOCTb KUCIOpO/Ia B JKeTese.

23. OcHOBBI TeOpUH pacKuciaeHust. Packucisionias ciocOOHOCTb 3JIEMEHTOB.

24. PackucneHue KpeMHUEM, aTFOMUHUEM U MaprasieM. Packucienue B BakyyMme.

25. B3auMoelcTBHS METAUTMUECKUX U OKCUIHBIX (Da3. MexxdazHoe pacripeneneHue cephl.

26. B3anmo/eicTBHSL METAJUTMUECKUX U OKCUITHBIX (ha3. MexdazHoe pacnipenenenue docdopa.

27. B3auMoJelcTBUSI METAJUTMUECKUX U OKCUIHBIX (Pa3. MexdazHoe pacnpeenieHue ra3000pa3HbIX
BEILIECTB.

28. TepmoarHaAMUYECKHE TPEAEITHI PACTBOPUMOCTH BOAOPOAA U a30Ta B XKeJIe3e

29. KuHeTnka roMOreHHBIX METAJUTYPTUUECKUX PEaKLIUi

30. Kunernka rereporeHHbIX METAJUTYPIUYECKUX PEeaKIi
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YTBEPXAIO:

Hupexrop uncturyra UOXTuM
Marnynesuy JK.B.
“ ” 2021r.

Jluer akryanusauuu padoyeii mporpaMMbl U CHUIITTHHBI
b1.B.O/1.9.1 «Teopusi MeTaJLIypru4ecKnx Mpoueccon)
UHJIEKC 110 y4eOHOMY IJIaHy, HAMMEHOBAaHHE JUISI TOATOTOBKH OaKaliaBpoOB

Hanpasnenue: 22.03.02 «Metammyprus»

HampaBnennocts: nmpoduis «I[Ipon3BoaCTBO U COBIT METAIUIONIPOAYKIIHN
dopma o0yueHHs: OuHas

I'ox Havama moarorosku: 2021

Kypc 2

Cemectp 3

a) B paGouyto nporpamMmmy He BHOCSTCS u3MeHeHus. [Iporpamma axrtyanusupoBana miast 20 T.
Hayvaja MmoAroTOBKH.

0) B paGouyro mporpamMmy BHOCSITCSI CIIEAYIOIINE U3MEHEHUs (yKa3aTh Ha KaKOW roj HaJyaJia Mmo/-
TOTOBKH):

1) ;

3) e,

PazpaboTunk (u):

(®UO, yueHas CTelieHb, YYCHOE 3BAHUE) « » 202 l_F.

PaGouasi mporpaMMa MepecMoTpeHa u 0100peHa Ha 3acenannn kapeapsr MTO
poToKOoJI Ne OT «__ » 2021 .

3aBenytronuii kapeapoit Jleymmun 1.0.

Jucr AKTyaJIM3alui NIPUHAT HA XPAHCHUE:

3aBemyromuii Beimyckaromiei kapeapoit MTO Jleymun N.O. «_ » 2021 .

Meroauueckuit ornen YMY: « » 2021 .
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PEIIEH3USA

Ha pado4ylo nporpaMMy JMcUMIINHBI « Teopusi MeTaNJypru4ecKux nNpoueccoB»
npopuab «IIpon3BoacTBO U COBIT METANIONPOLY KNI
(kBasiu(puKanMs BLITYCKHUKA — 0aKaJaBp)

XapuebiM Pycnanom MuxaitnoBuueM, rimaBHbiM MeTautyprom AO TTKO «TenmooOMeHHUK» (11a-
Jiee 1Mo TEKCTY PEIeH3EHT), MPOBEJIeHa pereH3us padoueit mporpammsbl qucuuiuinibl «Teopust me-
tamyprudeckux mnpoueccoB» OIl BO no nanpasnenuto 22.03.02 «Mertanayprus», npopuib
«ITpou3BoACTBO M COBLIT MeTaLIONpoAYKIMM» (OakanaBpuar) paspadorannoit B ®I'bOY BO
«HukeropoIckuii Tocy1apCTBEHHbIN TEXHUYECKU yHUBepcuTeT uMeHu P.E. AnekceeBay, Ha Ka-
denpe «MeTamrypruueckue TEXHOJIOTUHM U 00opyaoBaHue» (pazpadoruuk — benses C.B., k.T.H.,
JIOTICHT).

PaccMoTpeB npesicTaBieHHbIE HAa PELIEH3UIO0 MaTepUaibl, PELIEH3EHT MPUIIET K CISAYIOLUIUM
BBIBOJIAM:

[Tporpamma cootBetrcTByeT TpeboBanmsiMm ®I'OC BO mo nampasienuto 22.03.02 «MetaJi-
Jayprus». [Iporpamma coepKuT Bce OCHOBHBIE Pa3/ieiibl, COOTBETCTBYET TPEOOBAaHUSAM K HOpMa-
TUBHO-METOAMYECKUM JoKyMeHTaM. [Ipencrasinennas B [IporpaMme akTyajlbHOCTh y4e€OHOM JUcC-
nuIUIMHbI B pamkax peannzauuu OIIOII BO He nouiexuT COMHEHUIO — JUCLMIIIINHA OTHOCUTCS K
BapuaTuBHOM yactu bioka 1.B.

[TpencraBnennsie B [IporpamMmMe 1enu AUCIHUILIUHBI COOTBETCTBYIOT TpeboBanusm ®I'OCBO
HanpaBieHus 22.03.02 «Merajutyprusp).

B cootrserctBum ¢ IIporpammoit 3a nucuuiuimHoN «Teopuss METAIIypru4ecKux IpoLecCoB»
3akperyieHa komnemenyus IIK-1. Jlucuunnuua u npeacraBineHHas [IporpamMma crocoOHBI pea-
JM30BATh €€ B OOBSIBICHHBIX TPEOOBAHUSX.

Pesynomamul 06yuenusn, npencrapieHuble B [I[porpaMMe B KaTeropusix 3HaTh, yMETh, Blia-
JIeTh COOTBETCTBYIOT CIEIM(HUKE U COACPNKAHUIO JUCHUIUIMHBI U JEMOHCTPUPYIOT BO3MOXKHOCTh
MOJIyYEHUS 3asIBJICHHBIX PE3YJIbTATOB.

OO61mas TpyA0EMKOCTh NUCUUILIMHBI «Teopusi MeTaTypruueckux IpoLEcCOB» COCTaBIseT 4
3auétHble enuHULbI (144 yaca). Mndopmaius 0 B3aMMOCBSA3H H3y4aeMbIX JUCHHUIIIMH U BOIIPOCAM
UCKJIIOUEHUS TyONnMpOBaHUS B COAEPKAHUU AUCLUILIMH COOTBETCTBYET AeMcTBUTENbHOCTHU. [uc-
nuIUIMHA «Teopus MeTaTypru4ecKux MpoueccoBy B3aUMOCBs3aHa ¢ IPYTMMH JUCLIUIUIMHAMU
OIIOIT BO u VYuyeOHoro miana no HampasieHuio 22.03.02 «Mertautyprus» U BO3MOXHOCTh
NyOIMpOBaHUs B COJIEPKAHUU OTCYTCTBYET.

[IpencraBnennas I[lporpamma mnpesmnosiaraeT HMCIOIB30BaHUE COBPEMEHHBIX 00pa30oBaTEIbHBIX
TEXHOJIOTUH, UCTIONIb3YEeMbIE TIPU peaTu3aliy pa3IMyHbIX BUIOB yuyeOHOM paboThl. Popmbl 00pa-
30BaTEIbHBIX TEXHOJOTUN COOTBETCTBYIOT CHEIU(UKE JUCIUILIUHBL.

Bunpl, conepxanue U TpyJI10€MKOCTb CaMOCTOSTEIILHOM PabOThl CTYIEHTOB, Mpe/CTaBICHHbIE B
[IporpamMme, COOTBETCTBYIOT TpeOOBaHHUSM K IOJATOTOBKE BBIMYCKHHKOB, COJAEPXKALIUMCS BO
®I'OC BO nanpasnenus 22.03.02 «Meraryprus.

[IpencraBnennsle U onucanHble B [Iporpamme Gopmbl TeKyIlied OLEHKH 3HAHUNH COOTBETCTBYIOT
cneundrke AMCUUIUIMHBI U TPEOOBAHUAM K BBIITYCKHUKAM.

dopmMa IPOMEKYTOUHOTIO KOHTPOJIS 3HAHUW CTYJIEHTOB, peaycMoTpeHHas [IporpamMmmon, - 3Kk3a-
MEH, YTO COOTBETCTBYET CTATyCy IUCIMIUIMHBI, KaK JUCLUIUIMHBI BApMAaTUBHONW YacTH y4yeOHOTro
nukia — b1 ®I'OC BO nanpasnenns 22.03.02 «Metaniayprus».

Hopwmbl onienku 3HaHMHM, npeacTaBieHHble B [IporpaMme, COOTBETCTBYIOT —CIELU(HKE AMC-
LUIUTMHBI U TPEOOBAHUSAM K BBIITYCKHHUKAM.

Y4eOHO-MeToinYeckoe oOecreyeHne AUCHUIUIMHBI TMPEACTaBICHO: OCHOBHOM JUTEpaTypoil
(0azoBble yueOHUKH), JOTIOTHUTEIBHON JIUTEPATYPOH, EPUOINUYECKUMH U3/ITaHUSIMU UCTOYHHUKOB
CO CCBUIKOHM Ha 3JIEKTPOHHbIE pecypchl. BUOIMOTEUHbIH (OH]] YKOMIUIEKTOBAH MEYaTHBIMU H3/1a-
HUSIMU U3 pacyeTa, He MeHee 0,25 sk3emIuisipa Kaxaoro u3 uznanus. HMHTepHeT-pecypchl cOOT-
BeTcTBYeT TpeboBanusiM ®I'OCBO nanpasnenus 22.03.02 «MeTaaaypruasp.
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MarepHuanbHO-TEXHUUECKOE O00ecleueHne AUCUUIUIMHBI COOTBETCTBYET CIEHU(HUKE AUCLIU-
winHbl «Teopusi MeTaJJIyprudecKux MpoueccoB» U 00ECIICYNBACT UCIIOJIIB30BAHNE COBPEMEH-
HBIX 00pa30BaTEIbHBIX METOI0B O0YUCHUSI.

Meroanueckne peKOMEHAAUH CTYJJeHTaM U METOANYECKUE PEKOMEHIAINH MTPEToIaBaTelsIM
[0 OpraHu3anuy OOydYeHHs MO TUCHMIUIMHE, JAI0T IMpeICcTaBlieHHe ocnenuduke oO0ydeHHs IO
mucruiinae « Teopusi MeTaLTypruyeckKuX mpoueccoBy.

OBIIUE BbBIBO/bI
Ha ocHoBaHMU MPOBEACHHON PEIICH3MH MOXKHO CJIIENIaTh 3aKIIOYEHUE, YTO XapaKTep, CTPYKTypa U
cozepkaHue paboyeld mporpamMMbl AUCHMIUIMHBL «Teopusi MeTa/UIypruyecKuX MpPOLEeccoB»
OIIOIT BO mno nampasnenuto 22.03.02 «Metanyprusi», npopuib «IIpou3BoacTBO U COBIT

MeTAJUIONPOAYKIMNY» (KBaTu(dUKAIMs BBITYCKHUKAa — OakaiaBp), pa3paboraHHas benseBbiM
C.B., k.1.H., noieaToM, coorBercTByeT TpeboBanusiM OI'OC BO, coBpeMEeHHBIM TpeOOBaHUSIM
9KOHOMUKH, PBIHKA TPY/la U TIO3BOJIUT MPH €€ peau3aliy yCIeIHO 00eCeYnTh (OPMHUPOBAHUE
3asIBJICHHBIX KOMITETCHITHA.

Penensenr:

XapueB P.M., rnaBusiii Mmetautypr AO ITKO «TennooOMeHHHK»

«20» masz 2021 r.

[Toanues peuenzenTa Xapuesa Pycnang Muxailllopuya 2asepsio
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