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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

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. 1 1 10

Tema 2. TennomaccooOMeH B MpoLeccax roOpeHus.
Ovddysus. MorpaHnyHbIN CInowu. KoadhpuumneHT
maccoobmeHa. 3akoH ®uka. CkopoCTb BUTAHUS. 0.5 0.5 6

Tema 3. Ouddy3MOHHO-KMHETMYECKAs TEOpUSI TrOpeHUs.
dakTopbl, onpegensioLMe CKOPOCTb MpoLecca ropeHus.
CkopocTb xumudeckon peakumn. CkopocTe Anddyanm u
cmeceobpasoBaHus. 1 1 10

Pasgen 2. ObnacTtv ropeHus Tonnmea

Tema 4. KnHetundeckass obnactb ropenusi. Jnddy3moHHo-
KnHeTndecknin kputepun Hyccenbta. KOHCTaHTa CKOpOCTU
reTeporeHHOM N roMOreHHOW peakuuu peakuuu. lNMocTtynart
AppeHuyca. 1 1 1 10

Tema 5. [OuddysnoHHaa obnacTb ropeHus. AHanorus
Mexgy 3akoHamy Tenno- W maccoobmeHa. 3akoHbl
®ypbe, HbloToHa- Puxmana un  duka. Cnocobbl
WHTEHCUMMKaLMM npouecca ropeHnss B auddy3MoHHOM 1 1 10
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 6
KMHEeTMYecKon obnacru. ' ’

Pasgen 3. Teopus npvBeAE&HHOM NNEHKN

Tema 7. Cxembl ropenHuns tonnuea. Kputepuii CeméHosa.
Ctagun ropenns TBépgoro Tonnuea. Temnepartypa
yactuupl. Kputepum buo n dypobe. 1 1 20




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)

20

27

119

2,5 6,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

18,5 125,5

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

XUMUNYECKNX TMpoLueccax,

MK-5.1

OOKyMeHTaumen

MmeeT npendctaBrneHne O TEOPETUYECKUX OCHOBaX MPOLIECCOB FOpPeHUs; (PU3MKo-
NpoTeKawLMX B TOPHYMX BeELLEeCcTBaXx;
MPOLIECCOB TOPEHWS W TfamMeH; OCOGEHHOCTSX MPOLECCOB TOPEHUST BELLECTB B
pasnuyYHOM arperaTHOM COCTOSIHUM

CnocobeH paccunTbiBaTb MaTepuasnbHble 6anaHcbl NMpoLEecCcoB ropeHUsl BeLlecTB B
pas3nUYHOM arperaTHOM COCTOSIHUW; PacCUUTbIBATb OCHOBHbIE XapaKTEPUCTUKU U
napameTpbl MPOLECCOB FOPEHMs U B3pbIBa; MOJSIb30BATLCH HOPMAaTMBHO-TEXHUYECKON

D,eMOHCTpVIpyeT HaBbIKM pac4eTOoB NMpoLeccoB ropeHna 1 B3pbiBa

Knaccudukalmm

6.2 Cuctema u KpuTepum oLeHUBaHUA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

LLikana oueHnBaHuA
YcTHoe cobecenoBaHne

MucbmeHHasn paboTa

MNonHbInN,

5 (oTnn4HoO) npegmera wu

OLEeHNBaeMOomn

LLUMPOKYHO
obnactu.

ucyepnbiBawLWwmm  OTBET,
OeMOHCTpUpyoLWmMn rnybokoe noHMMaHue
apyouuuio B
KpuTtudeckun,
OpUrMHanbHbIM NOAXOA K MaTepwuarny.

ABHO

Ob6yuatowmncs
NoHnMaHue

OEeMOHCTpupyeT
ycnoesus  3ajauu,
HaBblkamMy ero adHanusa, Bblbopa
dopmyn ans ee peLueHus,
pasmepHocTen U3MYECKUX BENUYMH. YMmeeT
NPUMEHATbL  MatemaTuyeckuin annapaTt Ans
peanusauuMuM nnaHa pelleHus 3agadnm n, ecnu
3T0 HeobxoaMMO, MOXeT MpeacTaBuTb €ro
rpaduyeckn. [lonyuun npaBumbHbIA OTBET U
MOXET ero MHTepnpeTupoBaThb.

npaeunbHoe
BrageHue
HY)KHBIX
3HaHVe

OtBeT cTaHOapTHbIN, B
KayeCTBEHHbIN, OCHOBaH Ha
4 (xopoLuo)

Lenom
BCEX

06sa3aTenbHbIX MCTOYHMKAX WHGOPMaLUN.
MpucyTcTBYOT Hebonblwmne npobenbl B
3HaHWAX UMK HECYLLECTBEHHbIE OLLNOKN.

OGyyvatomitcss  AeMOHCTPUPYeT [OCTaTouyHoe
nMoHUMaHMe  YCMoBMSt  3adaun,  BnageHve
HaBblkaMW ero aHanuaa, Bblbopa chopmyn Ans

ee peLueHus, 3HaHue pasmepHocTeW
duanyeckunx BENUYNH. OonyckaeT
He3HauuTernbHble MorpeLuHoCcTU npu

npMMEeHeHn matemMaTn4eckoro annaparta Aana
peanun3aunn nnaHa peleHunda 3agadu |-|Oﬂy‘~WIJ'I
I'IpaBVIJ'IbeII7I OTBET, HO ncnbiTbiBaeT




3aTpyaHeHWsl ¢ ero uHTepnpeTaumeil.

3 (yooBneTBOpUTENbHO)

HenonHbIn oTBET, OCHOBaHHbLIA TOSNbKO Ha

NEKLUMNOHHbIX maTtepuanax. Mpwu
NOHUMaHWUK CYLLHOCTYU npeamMeta
NPUCYTCTBYIOT ~ CYLLECTBEHHblE  OLUUGKM
WM  npobenbl B 3HAHWUSAX cpasdy Mo

HECKOJbKMM TemaM, HesHaHue (myTaHuua)
Ba)KHbIX TEPMUHOB.

OO6yuvatolumiticss BHWKaeT B CMbICN  YCroBUS
3adaun, NOHUMAaET MfaH ee peLUeHus, OHaKo,
He MOXeT B MOMHOM Mepe C MNOMOLLb
MaTemMaTU4Yeckoro annaparta peanvs3oBaTb ee
peweHve. 3HaeT pasMepHOCTU PUNYECKUX
BENUYNH, MOXET caenaTb PUCYHOK UM CXEMY,
MOSICHAIOLLYIO peLleHne 3aaadn.

HecnocobHocTb OTBETUTL Ha BOMpocC 6e3

MoMOLLM aK3ameHaTopa. HesHaHune
3HAUMTENMbHOM  4acTM  MPUHUMNMAnbHO .
OOGyyarominca He MOXET MNpoaHanM3npoBaTb
BaXKHbIX 3MeMeHTOoB OVCLMMNIWHBI.
ycrioBve 3agayv, HameTUTb NNaH ee peLleHus,
2 MHorouncneHHsle rpyobie ownbkun.
BbIOpaTh hopMynbl U NNOXO OpPUEHTUPYeTCH B
(HeynoBneTBopuTenbHO) | [onbiTka  cnuckbiBaHMA,  UCMOMb30BaHWA He

(*)I/I3I/I'~IeCKI/IX BeJMnM4YnHax, Bnageet
mMaTeMaTtn4eckum annapatom. I'Ipe,::\CTaBneHwe
qy>|<017| paﬁOTbI, OTKa3 OT BbIMOJIHEHNA 3aaHNA

HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNU NOMnb30BaHUA MOACKA3KoW Apyroro
Yyenoseka (BHE 3aBMCUMOCTU oT
YCMELUHOCTN TakoW MOMbITKM).

6.3 TunoBble KOHTPONbHbIe 3aAaHusA U/UNN UHble MaTepuanbl, UCNONb3yeMble ANA OLEeHKU pe3ynbTaToB
oby4eHus
6.3.1 TunoBble KOHTPOSbHbIE BONPOCHI

Ne n/n | dopMynNnpoBKN BONPOCOB

Kypc 1

Moctynat AppeHnyca

[vccoumaumns NpoayKToB ropeHus

MpuHumn Jle WaTtense-bpayHa

CKOpOCTb XMMNYECKON peakLmm

OCHOBbI KWHETUKM peakuuii ropeHnst

3akoHbl dypbe n duka

O6nactn npoTekaHNsa NPOLECCOB ropeHus

OcobeHHOCTN pacyéTa BbIropaHusi B KNHETUYECKOMN, AN dDY3NOHHOM U MPOMEXYTOYHON 0bnacTax

YpaBHeHWe BbIropaHusi eAMHNYHON YacTuLbl TOMMMBa
OcobeHHOCTV NpoTeKaHNs npoLiecca B NPSIMOTOYHOM NblneyronibHoM chakerne
Kputepum Kupnuuéea n Lnnnepa

Onpep,eneHme CKOpOCTH BUTAHUA

Kputepuin CeméHoBa

Teopus NpuBeaEHHON NOrPaHNUYHON NNEHKN

Onddy3noHHO-KMHETNYECKas TeopUs ropeHns

O6nacTtb 1 cxema ropeHus

OnpepgeneHve KMHETUYECKMX XapaKTEPUCTIK rOpeHUs yrnepoda

OcHOBHbIE peakLun ropeHust yrnepoaa

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

KnHeTtumka npouecca Bbixoga nety4ymnx

20 CTtagnv ropeHusi pasnnyHbIX BUAOB TOMMMBa

21 OnddysmoHHo-KMHeTMYecKkni kputepumn HyccenbTa

22 ["lOMOreHHble, reTeporeHHble U TONOXMMUYECKNE peakuunm
23 OHeprusa aktueaumm, TeNNoBoN 3dEKT peakLmm

24 KoHcTaHTa ckopocTu peakunm

6.3.2 TunoBble TecTOBbIEe 3a4aHNA

He npegycmoTpeHo
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHus (3aga4vm, Kemcbl)

OnpepnennTb TeopeTrMdecknii 06bEM Bo3ayxa, HEOOXoaUMbIN AN NofnHoro cropaHusa 1 m3 rasa.

Cocras rasa: metaH — 80 %, nponaH — 20 %.

VMcxoast M3 3agaHHOro cocrtaBa TOMMMBA, ONPefenuTb: - HU3LWYK TenmnoTy cropaHus paboyert maccel Tonnmea, -
BbICLLYIO TEMMOTy cropaHusi paboyeit mMaccbl TONMMBA,- BbICLUYIO TEMMOTy cropaHusi 6e330MbHOW Macchl Tonnuea U
caenaTb MOTUBMPOBAaHHbIN BbIBOA O NPUHAANEXHOCTN AaHHOMO TONNMBa K 04HOMY 13 BUAOB Yrnewn

CocraB Tonnuea, %:

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
3a40/MmKEeHHOCTH

[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 + KomnbloTepHOE TeCcTUpoBaHme NHasa

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.

B TeyeHne cemecTpa BbINOMHSAETCA KOHTpOnbHas paboTa.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHMUE OUCUUNIJIUHBI
7.1 YuebHasa nutepartypa

ABTOp | 3arnasue | M3patenbCcTBO | Non nspnaHus | Ccbinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTtypa
B.H. Bbenoycos, C.H.|Tonnueo " npouecchk! | M-BO HayKu U BbICLLETO http://nizrp.narod.ru/
CmopoauH, B.[. | ropeHus B| ob6pasosaHus PO, C.- metod/kpte/1590531
Lumban TENMo3HepPreTM4EcKnX MeTep6. roc. yH-T Npom. 748.pdf
yctaHoBkax . Y. 1.0 y4eb.| TexHomorui u gusanHa, 2020
nocobue BbICLU. LK. TEXHOMOMMN 1

3HepreTuku. - CaHKT-
MeTtepbypr : BT

cneryntg
B.H. Bbenoycos, C.H.|Tonnueo " npouecchl | M-BO HayKu 1 BbICLLETO http://nizrp.narod.ru/
CmopoauH, B.[. | ropeHus B| o6pasosaHus PO, C.- metod/kpte/1612390
Linmban TENNO3HEPTrETUYECKNX MeTepb. roc. yH-T Npom. 787 .pdf
yctaHoBkax. Y. 2: yueb.| TexHonormii u gusaniHa, 2020
nocobve BbiCLL. LK. TEXHOMOMK 1
3HepreTukn. - CaHkT-
MeTepbypr : BLUT3
cneryntg
7.1.2 JononHuTenbHasa y4ebHas nutepartypa
B.H. Bbenoycos, C.H.|OcHoBbl NPaKTU4eCKon |  M-BO HayKM 1 BbICLIErO http://nizrp.narod.ru/
CmopoauH, B.[. | Teopuu ropeHus. o6pasosaHus PO,C.- metod/kpte/1590159
LumbGan OnpepenexHne obnactm u MeTepb.roc.yH-t 277 .pdf
CXeMbl TOpPeHus TBEPAOro NMPOM.TEXHOMOTUI U 2020

TonnMBa: MeTO[. YyKasdaHus | ausariHa,BbICLU. LK. TEXHO
Nno BbINOSIHEHWNIO  KypPCOBOW FIOrMN N SHEPreTUKMN.-
paboTbl CaHkr-lNeTepbypr: BLUT
cnierynta

7.2 MNepe4veHb npocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMaLIMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6MbnnoTteyHasa cuctema IPRbooks [OnekTpoHHbii pecypc]. URL:http://www.iprbookshop.ru/
OneKTPOHHO-0MbnMnoTeYHas cucrtema BLWITS cnieryntqg [OnekTpoHHbIN pecypcl.
URL:http://www.nizrp.narod.ru/

7.3 NepeyveHb NMNLEH3VOHHOIO U CBOGOAHO pacnpocTpPaHAEeMOro NPorpaMMHOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHune MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HeOOXO0AMMOMN ANA OCYLUEeCTBNEHMA obpa3oBaTeNbHOro
npowecca no AucuMnInHe




Ayauntopus OcHalleHue

MynbTumeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekunoHHas y A pyA 4 P A
ayguTopust

YyebHana ayguTtopus

MynbTumeauinHoe o6opyagoBaHue, cnelmanvaupoBaHHas Mmeberb, gocka




