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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uenb paucumnnuubl: CdopmupoBatb KomneTeHUuun obydawowerocs B obrnactm  adeKkTMBHOIO
NCNonb30BaHMsA CNOCOBOB M TEXHOMOMIN CXUraHWs OPraHNYeCcKoro TOMNsmBa.

1.2 3apgaum gUCLUMUNIIUHBI:

» PaccmoTpeTb obnacTtu ropeHnsi opraHM4eckoro Tonnvea

* PackpbITb CxeMbl ropeHnst TBEpOOro Tonnuea

* [pooeMoHCTpUpoBaTh 3Tanbl pacyéTa MexaHM4YeCcKoro Hegoxora

1.3 Tpe6boBaHMA K NpeABapUTENbLHOW NOAroToBKe OOy4aloLerocs:

MpepBaputenbHas NOArOTOBKa MpeAnoraraeT co3gaHne OCHOBbLI ANt (DOPMUPOBAHUS KOMMETEHUMI, YKa3aHHbIX
B M. 2, MPY U3YYEHUN OUCLMNINH:

2 KOMMETEHUWU OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

MK-5.1: Cnoco6eH Kk NnpoBeAeHNI0 TEXHUYECKUX pacyeToB, TEXHUKO-9KOHOMUYECKOro U CTOMMOCTHOIO aHanusa
NPOEKTHbIX peLleHN TENNOMacCOOOMEHHbIX NPOLIECCOB U YCTaHOBOK

3HaTb: TeopeTn4yeckme OCHOBblI MNpPOLIECCOB TOpPEHUA; ¢)M3I/IKO-XI/IMM‘-IeCKVIe npouecchbl, npoTekawwmne B TOpHYUX
BeLlecTBax; Knaccmdukalmio npoLeccoB ropeHna U nrnaMeH; ocoGeHHOCTN MPOLLECCOB rOpeHMst BELLECTB B Pas3fi4yHOM
arperatHoM COCTOAHUU

YmeTb: paccynTbiBaTtb MaTtepuarbHble GanaHcbl npoLeccoB ropeHna BellecTB B pPasfmM4HOM arperatHoM COCTOAHUN,
paccynTbiBaTb  OCHOBHblE  XapaKTepPUCTUKU N napameTpbl npoueccoB TIOpeHnA U  B3pblBa, nonb30BaTbCA
HOpMaTMBHO-TeXHVI'-leCKOI;I ,EI,OKyMeHTaLI,I/IeIZ

BnapeTtb: metogmkamm pac4yeToB npoueccoB ropeHna n B3pbiBa




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pazgen 1. lnHamumka npoueccoB ropeHns

Tema 1. KwuHetuka npoueccoB ropeHus. CKopocCTb
XUMUYECKON  peakuumu. KuHeTuyeckne - KOHCTaHTbI.
OHeprus  akTMBauMm W TennoBou 3pekT peakuuu.
3akoH Makcsenna-BonbLmaHa. 3akoH AppeHuyca. 4 4 8

Tema 2. TennomaccooOMeH B MpoLeccax roOpeHus.
Ovddysus. MorpaHnyHbIN CInowu. KoadhpuumneHT T
maccoobmeHa. 3akoH ®uka. CkopoCTb BUTAHUS. 4 4 8

Tema 3. Ouddy3MOHHO-KMHETMYECKAs TEOpUSI TrOpeHUs.
dakTopbl, onpegensioLMe CKOPOCTb MpoLecca ropeHus.
CkopocTb xumudeckon peakumn. CkopocTe Anddyanm u
cmeceobpasoBaHus. 4 4 8

Pasgen 2. ObnacTtv ropeHus Tonnmea

Tema 4. KnHetundeckass obnactb ropenusi. Jnddy3moHHo-
KnHeTndecknin kputepun Hyccenbta. KOHCTaHTa CKOpOCTU
reTeporeHHOM N roMOreHHOW peakuuu peakuuu. lNMocTtynart
AppeHuyca. 1 2 2 2

Tema 5. [OuddysnoHHaa obnacTb ropeHus. AHanorus
Mexgy 3akoHamy Tenno- W maccoobmeHa. 3akoHbl
®ypbe, HbloToHa- Puxmana un  duka. Cnocobbl
VlgTeHCI/I(bVIKaLI,VII/I npouecca ropeHna B ANOY3NOHHON 15 15 15 T
obnactw.

Tema 6. [lepexogHass obnactb ropeHus. BnusHue
CKOPOCTM XMMMWYECKOW peakumm M CKopocTu Anddy3nu
Ha WHTEHCMBHOCTb npouecca ropeHus. Cneumdmka
pacyéTa npouecca ropeHuns B  AOuddysnoHHo- 05 05 05
KMHEeTMYecKon obnacru. ' ’ ’

Pasgen 3. Teopus npyBegéHHOM NOrPaHNYHON NIAEHKN

Tema 7. Cxembl ropenHuns tonnuea. Kputepuii CeméHosa.
Ctagun ropenns TBépgoro Tonnuea. Temnepartypa K
yactuupl. Kputepum buo n dypobe. 8 8 4




Tema 8. MNopAWMA NOrpaHUYHLIN Crior. 30HbI MOJISIPHOTO
N MOIEKYNAPHOro nepeHoca. TonwmHa npuBegEHHON
norpaHu4yHon nnéHkn. Cxema ropswero norpaHUYHoOro
cnosi. OCHOBHble peakuum ropeHus. Pomnb romoreHHon
peakunu ropeHns okcuaa yrrnepoga.

Tema 9. Heropsawmin norpaHUYHbIA  Crior. [1BoWHON
ropsLLmin norpaHnYHbIN cnown. PacnpeneneHue
napuunanbHbiX AaBMEHUN W KOHLEHTPauuh KOMMOHEHTOB
npyn cxemax HIC wn OITIC. Heropsiwasa u ropsiwasa 3oHa

OrmC. TonwuHa 6ecknCcrnopogHONn 30HbI.

Wtoro B cemecTtpe (Ha kypce gns 3A0)

KoHcynbTaumm u npomexyTouHas attectaums (k3ameH)

34 34 40

2,5 33,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

70,5 73,5

4 KYPCOBOE NMPOEKTUPOBAHUE
Kypcosoe npoektupoBaHune y4yebHbIM MnaHoM He nNpeaycMOTPeHO

5 BANJIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PENTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.

6. ONMMUCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YNILTATOB

6.1 MokasaTenu oueHMBaHUs

OBYYEHUA

Koa komneteHunmn

MokasaTtenu oLeHNBaHUS pe3ynbTaToB 0byYeHNs

MK-5.1

XUMUNYECKNX TMpoLueccax,

pa3nn4HOM arperatTHomM CoOCToOAHUN

OOKyMeHTaumen

MmeeT npendctaBrneHne O TEOPETUYECKUX OCHOBaX MPOLIECCOB FOpPeHUs; (PU3MKo-
NpoTeKawLMX B TOPHYMX BeELLEeCcTBaXx;
MPOLIECCOB TOPEHUst U MnameH; OCOBEHHOCTAX MPOLECCOB [OPeHUsl BELLEeCTB B

CnocobeH paccunTbiBaTb MaTepuarnbHble 6anaHcbl NMpPOLEeCcCOB FOPEeHWsi BELLECTB B
pas3nUYHOM arperaTHOM COCTOSIHUW; PacCUUTbIBATb OCHOBHbIE XapaKTEPUCTUKU U
napameTpbl MPOLECCOB FOPEHMs U B3pbIBa; MOJSIb30BATLCH HOPMAaTMBHO-TEXHUYECKON

Knaccudukalmm

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLIkana oueHnBaHuA

Kputepun oueHBaHUsi COOPMUPOBAHHOCTU KOMMETEHLMIA

YcTHoe cobecenoBaHue

MucbmeHHasn pabota

Kputnuyeckoe " pa3HOCTOPOHHEE
o . paccmoTpeHune BOMNPOCOB,
MonHbIN, uWcYyepnbiBalOWUN OTBET, SBHO N
_ cBuaeTenbCcTByoLee o} 3HaunTENbLHOWM
OEMOHCTpUpYOLWMIA  yboKkoe NoHUMaHue .
camocTosTenbHOM paboTe C  MCTOYHMKaMWU.
5 (oTnnHO) MPEAMETa 1 LIMPOKYIO  SPYAMUMIO B |\ ecTBO  MCMOMHEHWS  BCex  aMeMeHToB
oueHuBaemon  obnactu.  Kputudeckun, N
- NPaKTUKO-OPUEHTUPOBAHHbIX 3agaHun
OpUrMHanbHbIA NOAXOA K MaTepuany.
NOMHOCTbLIO COOTBETCTBYET BCEM
TpeboBaHusAM.
OTtBet CTaHAapTHbIN, B uenom | NpakTuko-opneHTUpOBaHHbIE 3aaHus
KayeCTBEHHbIN, OCHOBaH Ha BCEX | BbINOMIHEHbI B COOTBETCTBMM C 3agaHuem. [lpu

4 (xopoLuo)

006s3aTenbHbIX UCTOYHUKaX WHGOPMaLUK.
MpucyTtctBylOT Hebonblwne npobensl B
3HaHUSIX UM HECYLLECTBEHHbIE OLLIMOKN.

ocpopMreHnn 3adaHuii OONyLieHbl OTAesNbHble
HECYLLECTBEHHbIE OLIMBKM WUNM  OTCTYNNeHUs
OT npasun.

3 (yooBneTBOpUTENbHO)

HenonHbIn OTBET, OCHOBaHHbLIA TOJNIbKO Ha

NEKLMNOHHbIX maTtepuanax. Mpwu
MOHUMaHWUK CYLLHOCTY npeamMeta
MPUCYTCTBYIOT  CYLLECTBEHHble  OLUMOKM
unm npobenbl B 3HaHUSIX cpasy Mo

HECKOJbKMM TemMaM, He3HaHue (nmyTaHuua)
BaXKHbIX TEPMUHOB.

MpakTMKO-OpNEHTNPOBAHHbIE 3apgaHus
BbIMOJTHEHbI MOSHOCTbIO, HO c
MHOIOYNCNEHHbIMU CYLLLECTBEHHbLIMM
oLmodKkamu.




HecnocobHocTb oTBETUTH Ha Bonpoc 6e3

nomoLLu 3K3ameHaTopa. HesHaHune
3HAQUUTENBHOW  YacTM  MpUHUMNUAnbHO OTcyTcTBMe 0fHOTO - HECKONTBKUX
BaXKHbIX 3MNeMEHTOB NUCLUMNINHBI.
Anc 0653aTenbHbIX 3M1EMEHTOB NpakTuKo-
2 MHoro4ncneHHbole rpybble OLUNGKMN. -
OPUEHTUPOBAHHbIX 3aaHnn nm6o
(HeymoBneTeoputensHo) | [MonbiTka — cnucbiBaHWS,  UCMONb30BaHUS MHOTOUNCNEHHBIG TDYBLIC OLMBKM B PELICHWN
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB 3ananmii

WM NONb30BaHUA MOACKA3KOW  ApYyroro
YyernoBeka (BHE 3aBMCUMOCTM ot
YCNELLUHOCTY TaKow NomMbITKM).

6.3 TunoBble KOHTPOJbHbIE€ 3aA4aHUA n/vunu nHble mMaTepuanbl, UCnonb3yeMblie A5 OLeHKU pe3ynibTaToB

obyyeHus
6.3.1 TunoBble KOHTPOJbHbLIE BONPOCHI

Ne n/n dopMynNnpoBKN BONPOCOB
Cewmectp 1

Kputepuin CeméHoBa

OnpepfeneHne CKOPOCTU BUTaHNS

Kputepum Kupnuuéea n Lnnnepa

OcobeHHOCTY NpoTeKaHNs npoLiecca B NPSIMOTOYHOM NblneyronibHoOM chakerne

YpaBHeHWe BbIropaHust eANHNYHOW YacTuLbl
OcobeHHOCTK pacyETa BbIroOpaHUst B KNHETUYECKOM, AMAPY3NOHHON N MPOMEXKYTOYHOM 0bnacTsx
O6nactn npoTekaHNs NPOLECCOB rOpeHus

3akoHbl Dypbe 1 duka

OCHOBbI KUHETUKM peakuuii ropeHnst

CKOpPOCTb XMMNYECKON peakLmm

MpuHumn Jle WaTtense-bpayHa

Onccoumaumns npoayKToB ropeHus

Moctynat AppeHnyca

KoHcTaHTa ckopocTu peakuum

OHeprust akTuBauum

"OMOreHHble, reTepOreHHbIe U TOMOXMMUYECKME peaKLmm
Onddy3moHHO-KMHETMYEeCKMIA kputepun HyccenbTa
CTtagun ropeHus pasnuyHbIX BUAOB TOMMMBa

KuHeTuka npouecca Bbixofa NneTyumnx

3|a(3|3|a|2|3|n|2|3]0|x|~|o|a] s |e|n| -

20 OCHOBHbIE peaKumn ropeHns yrrnepoga

21 OnpepgeneHne KMHETUYECKUX XapaKTEPUCTUK rOpeHns yrnepoaa
22 O6nacTtb 1 cxema ropeHus

23 Onddy3noHHO-KMHETNYECKas Teopus ropeHns

24 Teopusa NpnBeAEHHON NOrPaHNYHON NIIEHKN

6.3.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTtpeHo
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHus (3agayvm, Kemucbl)

OnpepenuTb TeopeTudecknii o6bLEM Bo3ayxa, HEOOXOAMMBIN Anis NOMHOro cropaHus 1 m3 rasa.
CocraB rasa: metaH — 80 %, nponaH — 20 %.

Mcxoast M3 3agaHHOro cocrtaBa TOMMMBA, ONPeaenuTb: - HU3LWYK TensoTy cropaHus pabodert macchbl Tonnmea, -
BbICLLUYIO TENnoTy cropaHusi pabodert maccbl TONMMBA,- BbICLUYK TENnoTy cropaHus 6e330MbHOM Macchl TonnueBa U
caenaTb MOTUBMPOBAaHHbIN BbIBOA O NPMHAONEXHOCTU AaHHOMO TONNMBa K 0gHOMY 13 BUAOB Yyrnemn

CoctaB Tonnmea, %:

Wr=10,5; Ar=17,9; Sr=1,7; Cr=55,8; Hr=3,7; Nr=0,6;0r=9,8




6.4 MeToguyeckue MmaTepuansi, onpegensiroue npouenypbl OleHUBaHUA pe3ynbTaToB 00y4eHUs
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn

3a40JKeHHOCTU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPOBeAEHUN TEKYLLErO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4daroLmxcs»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa +

MNMncbmeHHasn +

KomnbroTepHoe TecTtnpoBsaHune

6.4.3 OcobeHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

Bpemsi Ha noarotoBky K ak3ameHy - 40 MWH, B 3TO Bpemsi BXOAWT MOArOTOBKa OTBETa Ha TeopeTuyeckue
BOMPOCHI U peLleHre MPaKTUKO-OPUEHTUPOBAHHOIO 3adaHus. [ns pacyeToB CTYAEHTY HeoGXoAMMO MMETb KarnbKynaTop,
Takke eMy NpPefoCTaBnseTcs cnpaBoYHas MHopMaums.

NHasa

7. YHEBHO-METOAU4YECKOE U NUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNITTIUHDI
7.1 YuebHasa nutepartypa

ABTOp 3arnasuve M3paTenbcTBO | log nspgaHus | Ccblnika

7.1.1 OcHOBHas y4yeOHasa nutepaTtypa
B.H. Benoycos, C.H.|Tonnueo " npouecckl | M-BO HayKu 1 BbICLLErO http://nizrp.narod.ru/
CmopoauH, B.[0. | ropeHus B| ob6pasosaHus PO, C.- metod/kpte/1590531
Liumban TENNO3HEPreTUHECKNX MeTepb. roc. yH-T Npom. 748.pdf

yctaHoBkax . Y. 1.0 y4eb.| TexHonormii u gusanHa, 2020

nocobve BbiCLL. LK. TEXHONOMK 1

aHepreTukn. - CaHkT-
MeTepbypr : BLUT3
cneryntg

B.H. Benoycos, C.H.|TonnMBo n Teopusa ropeHus M-Bo o6pasoBaHus 1 http://www.nizrp.nar
CmopoauH, O.C.|[Tekct]. Y. 2. Teopus| Hayku Pd, CNGITYPI. — 2011 od.ru/toplivoiteor2.ht
CmupHoBa ropeHus: yuebHoe nocobue Cne.: CnerTyPrn m
7.1.2 JononHuTenbHas y4yebHasa nutepartypa
B.H. Bbenoycos, C.H.|Tonnueo " npoLecchl http://nizrp.narod.ru/
CmopoauH, B.[. | ropeHus B M-BO HAVKM 1 BBICLLETO metod/kpte/1590531
Linmban TENNO3HEPTETUYECKNX 06pa30gaHMﬂ P C.- 774 .pdf

yeraroskax. Pacuer MeTepb. roc. yH-T I:IpO.M.

npoueccos ropeHus B N y

TENNO3HEPTETUHECKNX g:ﬁ':f“ﬁ;”?etﬁgﬁsr::’m 2020

yCTaHOBKax: MeToanyeckme SHGL.)FeTI./IKVI - CaHKT-

ykasaHisa o AN MeTepbypr : BLUT3

camocTosTenbHOM  paboTbl CR6rYMTH

CTYOEHTOB 3a04HON (POpPMbI

0by4yeHus
B.H. Benoycos, O.C.|TonnvMBo u Teopusi ropeHusi M-BO 060a30BaHMS U http://www.nizrp.nar
CmupHoBa, C.H. |[TekcT]: y4ebHo- ‘F)’CD BLITD od.ru/metod/kpte/15.
CmopoauH MeToam4yeckoe nocobue ans CFIlI%yFK;II'ITD: _ Cr6.: 2016 pdf

BbINOMHEHNS NabopaTopHbIX - -

paot BWTS CMerynTa
B.H. Bbenoycos, C.H.|OcHoBbl MPaKkTU4ECKON | M-BO HayKM U BbICLLETO http://nizrp.narod.ru/
CmopoauH, B.[. | Teopun ropeHus. o6pasosaHus PO,C.- metod/kpte/1590159
Lnmban OnpepeneHne obnactm wn MeTepb.roc.yH-T 277 .pdf

CXeMbl TOpeHus TBEPAOro NMPOM.TEXHOMOTUI 1 2020

TonsiMBa: MeTO[. YyKasdaHus | ausarHa,BbICLU. LK. TEXHO

MO BbLINOMHEHWMIO KYPCOBOW |  FIOTUW U 3HEPTeTUKN. -

paboTbl CaHkr-lNeTepbypr: BLUT

cnerynta

7.2 I'Iepequb HpOCbeCCVIOHaJ'IbHI:IX 6as3 AdHHbIX U I/IH(*)OpMaLWIOHHO-CHpaBO‘-IHbIX cuctTem




OneKkTpoHHO-6MbnmnoTeyHas cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL:http://www.iprbookshop.ru/
OneKkTpoHHO-O0MbnnoTeyvHas cucrema BLUT3 cneryntq [OnekTpoHHbIN pecypc].
URL:http://www.nizrp.narod.ru/

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpocTpaHAeMoro NporpaMmMHoOro oéecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHmne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXOAMMOMN ANA OCYLUECTBIIEHMA obpa3oBaTeNbHOro
npouecca no gUcuUnIInHe

Ayautopus OcHalleHue

MynbTumMeguiiHoe obopyaoBaHue, cneumanmsapoBaHHas mebernb, Jocka
JlekunoHHas ¥ A pyA 4 P A
ayautopus

MynbTumeauniiHoe o6opyaoBaHue, cneumanmaMpoBaHHas mebenb, Jocka
YyebHas aygutopus




