MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
degepanbHoe rocygapcteeHHoe brogxeTHoe obpasoBaTenbHoe yypexaeHe
BbicLLEro obpasoBaHuns
«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»
(cneryntn)

YTBEPXIAIO
Iupektop BT

JIOKYMEHT NOANUCAH
JIEKTPOHHOM NOANMUCHIO
CBEJEHHJA O CEPTH®HKATE 311

Cepruduxar: 74 b4 b0 00 69 b0 ca a2 45 1c aa e8 {5 39 9¢ 67
Baanesen: Jlykanuu [asea Baaanmuposuy

| Oprammauus: Cans G i ©

L P X TexHo10rMil 1 20

npOMBIILICHHLL

PaGouasi nporpamMma AUCUUNIIUHDI

| b1.B.13 | OcHOBbI pecypcocbeperatoLmx TeXHONOrmm
Y4eObHbIi NnaH: ProC3++b180302-4 24-14.plx
Kadenpa: OxpaHbl OKpY>KatoLLeit cpeabl U paLmMoHanbHOMo CNONb30BaHUS

NPVPOAHbLIX PECYPCOB

HanpaBneHue nogroToBku:
P A 18.03.02 3Hepro- n pecypcocbeperaroLime NpoLecchl B XMMNYECKON

(cneumanbHoOCTb)
TEXHONOMN, HepTexMnM 1 BUoTEXHONOTUN
Mpodunb noaroToBKu: OxpaHa oKpyxawwen cpedbl W  pauuMoHanbHOE  UCMNOofb30BaHue

(cneuvanusaums) NPUPOAHLIX PECYPCOB

YpoBeHb 0bpasoBaHusa:  Gakanaspuat

dopma obyyeHus: oYyHas

MnaH y4yebHoOro npouecca

KoHTakTHas paboTa ]
Cewmectp Obyaroumxcs Cam. | Kowtpons, | 1PYAOS ®opma
(kype ans 3AO) Mpaxr. | pabora | uac. | MKOCTe: | MPOMEXyTOUHON
Jlekumu 3ET aTTecTaumm
3aHATUS
8 A 20 i > 36 4 3OKk3ameH
POa 20 30 58 36 4
NToro ML 20 30 58 36 4
POa 20 30 58 36 4

CaHkT-MNeTepbypr
2024



Paboyasi nporpamMma OuUCLMNIIMHBbI COCTaBeHa B COOTBETCTBMM C doefeparnbHbiM rocy4apCTBEHHbIM 0Opas3oBaTerbHbIM
CTaHOapToM Bbiclero obpasoBaHus no HanpasneHutio nogrotoBkn 18.03.02 3OHepro- u  pecypcocbeperatowime
npoLiecchbl B XMMUYECKON TEXHOSOMN, HedpTEXUMUN N BUOTEXHONOMN, YTBEPXKAEHHBIM nNpukaszom MuHoBpHaykn Poccum
o1 07.08.2020 r. Ne 923

CocraButens (n):
KaHomaaTt TexHU4ecknx Hayk, 3aBeqyowmni kadegpon LLaHoBa O.A.

OT Kadbenpbl cocTaBuTENS: LaHoBa O.A.

3asegyowmin kKadeopon oxpaHbl OKpyxarowen cpefbl U
paLMoHarnbHOro NCMOMb30BaHNs NPUPOAHBLIX PECYPCOB

OT BbInyckatoLen kadenpbl: LLlaHoBa O.A.
3aeegytownin kadegpom

MeToaundeckun otaoen:



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: CchopmmnpoBaTe KOMMNEeTEHLUN obyyatoLlerocs B 06nactu oxpaHbl OKpyXatoLen cpefbl,
AaTb nNpeacTaBneHMe O XapakTepe B3auMMOLENCTBMS B CUCTEME Cbhipbe€ - MNPOLECCHI XMMUYECKOW TEXHOMoruu,
HepTexMnn 1 BUOTEXHONMOMMN — OKpyXKalwasi cpefa; HayuuTb paspabaTtbiBaTb M OpPraHM3oBbIBaTb TEXHOSOMMU W
npoun3BoACTBa B COOTBETCTBMM C MPUPOLOOXPaHHbIM 3aKOHOAATeNbCTBOM Ha OCHOBE CUCTEMHOrO aHanm3a C yy4yeToM
MUHUMAINbHO BO3MOXHOIO MCMONb30BaHUS CbIPbEBbLIX PECYPCOB; CHOPMMPOBATL IKOJIOMMYECKOE OTHOLUEHWE K
NPOWN3BOACTBEHHbLIM MPOLECCaM U pacCMOTPEHMNE MX BO B3aMMOCBSI3N C PAacXOLOM WM Ka4eCTBOM CbIpbEBbLIX MaTepuasnos,
06pa3oBaHNEM 3arpsA3HAOLLMX BELLECTB M KAYECTBOM OKpY>KatoLLen cpeapl.

1.2 3apauv QUCUUNINUNHGI:

. PaccmoTpeTb Ha npumepe KOHKPETHbIX WCTOMHMKOB OOpas3oBaHWe 3arpsa3HSOLMX  BELLECTB
XUMUYECKMX, HedbTenepepabaTbiBaOLMX 1 BMOTEXHONOMMYECKUX NPOU3BOACTB; COCTaBa M CBOMCTB OTXOAOB, BbIOPOCOB B
aTMocdepy, CTOYHbIX BOS;

. PackpbITb  MpUHUMMBI  CNOCOBGOB MHXEHEPHOro pacveTa BbIXOAa 3arpssHsoWwmMx BellectB (3B);
cnocoboB OLEHKN YPOBHS pecypcocbepexeHus;
. MpooemoHCcTpupoBaTb  OCOOEHHOCTM  CMOCOOOB  OLIEHKM  HawWmyylwuMX AOCTYMHbIX  TEXHOMOrUi

nepepaboTKM CbipbEBLIX MaTEPUAnoB M COKpaLleHUs Bbixoda OTX040B, BbIGpOCOB 1 cHpOCoB.

1.3 TpeboBaHMA K NpegBapuUTeribHOW NMOArOTOBKEe OOy4aloLierocs:

MpenBaputenbHas NoArotoBka npegnonaraeT Co3daHne OCHOBbI Afst (POPMUPOBAHMSA KOMMNETEHLMA, YKa3aHHbIX
B M. 2, NpY NU3YyYEHUN AUCLUMNIINH:

MpomblIlLneHHas aKonorus

TexHonormsa 3awuTbl Opr)KalOLIJ,eVI cpenbl

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUUNIUHDbI

MK-1: Cnoco6eH k peanu3auvmn MeponpusTMi No pecypco- U aHeprocbepexeHno NPoLeccoB OXpaHbl
OKpyXaroLien cpegbl, 06ecne4yeHnto paboTkl NPUPOOOOXPaHHbLIX COOPYKEHUN

3HaTb: OCHOBHbIE HaMpaBrieHWs1 PECYPCo- U aHeprocoepekeHmns

YmeTb: npeanaratb MeponpuAaTnda No NoJTy4YeHU0 BTOPUYHbIX MaTepualribHbIX U 3HEepretTm4ecknx pecypcos

BnageTb: HaBblkamy OLEHKM 3((PEKTUBHOCTU BHELPEHUS HOBbIX TEXHOMOrMi 1 06opyaoBaHusl, peanusauus
NPUPOOOOXPAHHBIX MEPONPUSITUIA, HaNpaBNeHHbIX Ha PEeLMKITUHT.

MK-2: CnocoGeH K npoBepke Cbipbsi, 060pyA0BaHUsA M NPOAYKLMM Ha y4acTKax Npou3BoOACTBa
3HeproHocuTerne B COOTBETCTBMMU C TEXHUYECKMM pPerflaMeHTOM NPOM3BOACTBA M 3KCNyaTauun BTOPUUHBIX
3HepreTU4eCcKUx pecypcos

3HaTb: TEXHONOMMN npon3BoACTBa BTOPUYHBLIX 3HEPreTU4eCKnx pecypcoB 13 BO306HOBMSIEMbIX MCTOYHMKOB CblpbA

Ymetb: npon3eBoanTb Bbl60p N TEXHUKO-OKOHOMWUYECKYIO OLIEHKY TEeXHOMOMMYECKUX pPeLUeHUA Npu NogroToBKE CblpbA,
0oTX040B OJ1A Npon3BoAcTBa BTOPUYHbIX 3Hepr0HOCI/ITeJ'IeI7I

Bnapetb: npakTn4eCkMMn HaBblKaMMn NpU  aHanm3e npon3BOACTBEHHbIX MpoueccoB C no3vuum  MMHUMU3aLUK
3arpA3HeHnA 0pr>|<a}ou.|.e|7| cpeabl, anemMeHTaMmm 3K0J10ro-aKOHOMMYECKOro aHanusa.

MK-8: CnocobeH K opraHnsauumn v ynpaeneHuo UHPPACTPYKTYPOH IKONOrM4eckn 6e3onacHbIX CUCTEM
OUYMCTKN BbIGPOCOB, CTOYHbIX BOA U 06palLeHUs ¢ oTXxoaamumn

3HaTb: HOPMaTMBHYIO [OKYMeHTauuio B 06nacT TEXHOMOMMM U OXpaHbl OKpYXatoweln cpefbl, BUAblI Cbipbst U obnactu
€ro NPUMEHEHUS!, KaaacTpPbl NPUPOAHBIX U TEXHOTEHHbLIX PECYPCOB; OCHOBHbLIE TEXHOMOMMYECKUE CPEACTBA U TEXHOMOMMH,
HanpaBrieHHble Ha CHWXEHNe aHTPONOreHHOro BO3AECTBUS Ha OKpYXKaloLlyto cpeay

YMeTb: OLieHMBaTb YpPOBeHb pecypcochepexeHuss Ha NpeanpusiTui, YpoBeHb TEXHOMormM obpalleHus ¢ oTxodamu U
nepepaboTkn BbIGPOCOB B atmocdepy, npeanaraTe KOMMEKC MEpPONpuUSTAR Ans  peanusauuvM  NpUHUMNOB
pecypcocbepexeHus

BnapeTb: COBPEMEHHbIMU MOAXOA4AMM MPU TEXHOSOMMYECKOM HOPMMPOBaHUM BbiBPOCOB, COPOCOB, OTXOAOB C y4YeToM
3KOIOrMYECKMUX acreKToB;

METOL4aMu MOCTaHOBKM M pelleHust 3afdady Mo onpeneneHnto TEXHOMOMMYECKMX M 3KOHOMMYECKUX MokasaTenein paGoThi
YCTaHOBOK U COOPY>KEHWI;

crnocobamu OLEHKM YPOBHS pecypcocbepekeHns 1 BbiGopa Haumy4dlimx TeXHonoruii nepepaboTki pecypcoB




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)

Pasgen 1. OcHoBbl pecypcocbepexeHus

Tema 1. OCHOBHblE TEPMUHbBI U NMOHATUS.

B3anmocssab aKonornm n pecypcocbepexeHns.
PecypcHble LMKl B oKpyXatoLLen cpene.
Knaccuduvkaums npupoaHbIX pecypcoB. XapakTepuctuka
OGuocdepbl Kak WUCTOYHMKA MPOMBILLIIEHHOTO  CbIPbS.
Pacnpepenexue pecypcoB B 3KOCMCTEMAX. 2 5
Knaccudmkaums matepuanbHbix pecypcoB. OTKpbITbie U
3aKpbITble pecypcHble CUCTEMBI. AHTPOMOreHHbIN
KPYroBOpOT BELLECTB.

Tema 2. CucTeMHbI nNogxod K OLEHKe MaTepuarnbHbIX
pecypcoB, UX UCMOSb30BaHMIO U NOTEPSIM.

XapaktepucTtuka " npakTu4eckoe npUMeHeHne
Kputepues OLIEHKM YPOBHS pecypcocbepexeHus.
MpMeHeHMe 3KOMOro-3KOHOMWYECKUX KpUTepueB Ans
OLIEHKN YPOBHSI WCMONb30BaHMS CbIPbEBLIX MaTepuaros.
KputepnanbHas oLleHka YPOBHS MCMNoNb30BaHuA

CbIpbEBbIX martepuvarnos B XUMUYECKUX,
BGMOTEXHONOTMYECKMX " HedTEXMUNYECKMX
npon3BoacTBax.

OnpepneneHne CUCTEMHOMO Moaxoda MNPUMEHUTENBHO K
CblpbEBbIM  MOTOKaM B pamMKaX  TexXHONorMyeckom
cucTembl.  Bsaumocesis  CBOWCTB  pecypcoB  u| g 2 4 10 o
TEXHONMOMMYECKMX MapamMeTpoB Npou3BoAcTBa. WMepapxus
B pecypcocbeperatowen cucteme. OOWmMe nNpuvHUMNELI
OUEHKM  MPOLIECCOB  U3MESBYEHMS,  COPTUPOBAHMS,
TPaHCMOPTMPOBKK,  NepemMelunBaHus,  OUNbTPOBaHMS,
CYLLKM, MaccoobMeHa, XMMWYECKOro u Bronornyeckoro
npespawieHnn C  NO3MUMU  MakKCUMarnbHO  MOSHOWN
nepepaboTkM  chblpbeBOro  MaTtepuana. bnok-cxema
CUCTEMHOIO aHanmsa npu oueHke YPOBHSI
NCMONb30BaHUS Cbipbsi B TEXHOMOMMYECKUX CUCTEMAX.

Tema 3. AHanu3 NpUYMH NOTEPb CbIPbEBLIX MaTepuanoB
B OCHOBHbIX TEXHONOMMYECKNX NpoLieccax.

KonuuyecTBeHHasi OLEHKa YPOBHSI pPecypcochepexeHus.
TepMoaMHaMUYeckne Un KUHETUYECKUE XapaKTepPUCTVKM
MPOLIECCOB XUMWUYECKON TexHomnornu, 6uoTexHomnormm u

HedpTexMmmn. MatepuanbHbie OanaHcsl, nx
Knaccudgukaumsi " COCTaBrneHme. MpakTnyeckoe
NpUMEHeHNe ONS OLEHKM NOTepPb Cbipbsi, NOMYyNpOAYKTOB 2 4 5

n uenesoro npoaykrta. KoadduumeHt adhdeKTUBHOCTM
TexHonorun (KOT). XapaktepucTuka W npakTnyeckoe
NpUMeHeHne. IKONMOro-aKOHOMUYECKNE KPUTEPUMN OLIEHKM
YPOBHS UCMOMb30BaHMS CbIpbEBbIX MaTepraros.




Pasgpen 2. OueHka TEXHOMOMMYECKUX CUCTEM 3allUThbI
OKpYXXalolLen cpebl B XMMUYECKNX, BUOTEXHOMOrMYECKNxX
N HePTEXUMMYECKMX  MPOM3BOACTBAX C  NO3NLUN
pecypcocbepexeHusi

Tema 4. CoBeplUEHCTBOBaHME  CUCTEM  3alUUThI
BO3AYLIHOM cpedbl C LEeNbl  COKpalleHus noTepb

pecypcoB

OCHOBHblE NMPUYMHBbI NOTEPL CbIpbS B CUCTEMAX 3allUTbl
aTMocdepHoro BO34yxa Ha XUMUYECKMX,
ONOTEXHOMNOMMYECKNX 7] HepTeEXMNYECKINX

npegnpustusx. Wx xapaktepuctuka. MatepuarnbHble
GanaHcbl NONyYeHUs LEennnossl, Yrnesogos, CNMPTOB.
MatepuanbHble  GanaHcbl  cuHTE3a  aHTUOMOTUKOB,
BUTAMVHOB, MOMyYeHUs OPOXCKeNM W ApYrMxX MNpOAYKTOB.
OHepreTuyeckne 6anaHCbl  TEXHOMNOMMA  nepepaboTku
YIMeBOAOPOAHOTO  Cbipbs  (MUPONK3,  TMOPOKPEKUHT,
pucpopmMuHr). Mx aHanms.

Tema 5. CoBeplUeHCTBOBaHWE CUCTEM 3alUMTbl BOOHbLIX
pecypCcoB C Lienblo CoKpaLLeHus noTepb

OCHOBHbIE MPUYMHBLI NOTEPL CbIPpbS B CUCTEMAaX 3awuThbl
BOOHbIX OOBLEKTOB Ha XMMUYECKMX, OMOTEXHONMOMMYECKMX
N HedTEXMMUYECKMX Npeanpuatusax. Vx xapakrepucrtumka.
MatepuanbHble  GanaHcbl  MOMyYEHMsT  LEnonosbl,
yrneBogoB, cnupToB. MatepuanbHble 6GanaHcbl cuHTE3a
AHTMOMOTMKOB, BUTAaMWHOB, MOMYYEHUS OPOXOKEN U
apyrmx NpOAOYyKTOB. OHepreTuyeckme OanaHchl
TexHonormnm  nepepaboTkM  yrmeBOAOPOAHOrO  Chipbsi
(nuponus, rmapoKpekuHr, pudopmMuHr). x aHanums.

Tema 6. CoBeplLUeHCTBOBaHWE CUCTEM oOOpalleHns c
otxogamm u BMP ¢ uenblo cokpalweHuss noTepb

pecypcosB.
OCHOBHble  MPUYMHBI  MOTEPb  Chipbsi B CUCTEMax
obpaLleHus c oTxodamu Ha XVIMUYECKNX,
BUOTEXHOMOMMYECKNX " HedpTeXMMUYECKMX

npegnpuatnsax. Wx xapaktepuctuka. MatepuanbHble
BGanaHcbl NonyyYeHUsa LEennnosbl, YrnesBoAaoB, CrUPTOB.
MatepuanbHble  GanaHCbl  CUMHTE3a  aHTUOWUOTMKOB,
BUTAMMWHOB, MONYyYEHUs APOXOKEW W OPYyrMx MPOLYKTOB.
OHepreTudeckne OanaHcbl TexXHOMOrMn  nepepaboTku
YIMEeBOAOPOAHOIO  Cbipbst  (MUPOMM3,  TMAPOKPEKWUHT,
pndopmMuHr). Vix aHanus.

Pasgen 3. OcHOBHble HanpaBrieHWsi MOBbILEHUS YPOBHS
pecypcocbepexeHns B XMMUYECKUX U HEDPTEXMMUYECKMX
TEXHOMNOMSAX N BUOTEXHOMNOMM




Tema 7. HanpasneHus ontummsaumm nNpou3BOACTB B
XUMUNYECKOW TEXHOMOIMN.

Knaccudmkauyus HanpaBneHumn, CnocobCTBYOLLMX
COKpaLllleHMo noTpebneHns M3BeCTHbIX BUAOB Chipbsa Mpu
nponsBoacTBe XUMMUYECKOM npoayKuumn.

CoBeplUeHCTBOBaHME  OENCTBYIOLLMX  TEXHOMOMMA U
TexHonoruyeckoro obopygoBaHus. PaspaboTka HOBbIX
pecypcocbeperarlmnx TexHomnormn un  obopydoBaHus.
MpuMeHeHMe HOBbIX BWAOB MEHEE TOKCMYHOIO Chipbs U
OonTMMarbHblE YCNOBUSA MX MCNONb3oBaHusA. [pumeHeHne
OTXOAOB XUMMWYECKMX MPOU3BOACTB W OTXOAOB ApPYrnx
oTpacrnen MpPOMBILWSIEHHOCTM B KayeCTBE  CblPbEBbIX
MaTepuaros. BTopnyHOoe  wncnonb3oBaHMe  rasoBbIX
NOTOKOB " BEHTUNALMOHHOIO BO3ayxa B
npomnsBoacTBeHHOM uukne. Cucrembl 0OOpPOTHOrO ¥
3aMKHYTOrO BOAOMNOSIb30BaHUSA Ha XUMUYECKNX
npegnpuaTUNX.

Tema 8. HanpasneHus ontuMmMsaumm nNpPOU3BOACTB B
HedpTenepepaboTke.

Knaccuduvkaums HanpaBneHun, CcnocobCTBYOLLMX
COKpallleHM0 MNoTpebneHns M3BECTHbIX BWOOB Cbipbs B
HepTeEXMNYECKIMX Npon3BoACTBax.
CoBeplueHCTBOBaHME  OEUCTBYIOWMX  TEXHONOMMN U
TexHonoruyeckoro obopyaoBaHus. PaspaboTka HOBbIX
pecypcocbeperarlmx TexXHomnormn un  obopynoBaHus.
MpumeHeHne HOBbIX BWOOB MeHee TOKCUYHbBIX
MaTepwuarnos 7] onTUManbHble ycnosus nx
MCMOSb30BaHuUsA. MpumeHeHne oTX0A0B
He(PTEXMMNYECKMX MNPOM3BOACTB M  OTXOOOB  OPYrvX
oTpacrner MpPOMbILWSIEHHOCTY B KayeCTBe  CbIpbEBbIX
MaTepwuaros. BTopnyHOoe  wncnonb3oBaHMe  rasoBbIX
NOTOKOB 7 BEHTUNALMOHHOIO BO3ayxa B
npomsBoacTBEHHOM uUukne. Cucrembl 0OOpPOTHOrO W
3aMKHYTOrO  BOAOMONb30BaHUS Ha  HeTEXMMUYECKUX
npeanpusaTUsX.

Tema 9. HanpasnexHus ontuMmMsaumm nNpPON3BOACTB B
BroTexHonormu.

Knaccuduvkaums HanpaBneHun, CcnocobCTBYOLLMX
COKpaLLleHMO MNOTepPb Cbipbsi, MOOOYHBIX W  LIENeBbIX
NpoaykToB B  OMOTEXHONMOMMYECKMX  MPOM3BOACTBAX.
CoBeplUueHCTBOBaHME  OEUCTBYIOWMX  TEXHONOMMN U
TexHonoruyeckoro obopyaoBaHus. PaspaboTka HOBbIX
pecypcocbeperaroimx TexHonormnm un  0bopyaoBaHuUS.
MNpumeHeHne HOBbIX BNOOB MEHEEe  TOKCUYHbIX
mMaTepwuarnoB " onTumarnbHble ycnosusi nx
NCNONb30BaHKS. MpumeHeHne OTXOO0B
OMOTEXHOMOMMYECKMX MNPOM3BOACTB M OTXOA4OB APYrnx
oTpacrner MpPOMbILWSIEHHOCTY B KayeCTBe  CbIpbEBbIX
MaTepuanoB. BTopuyHoe  ucnonb3oBaHWE  ra3oBbIX
NMOTOKOB n BEHTUISALMOHHOIO BO3ayxa B
npomsBoacTBEHHOM uUukne. Cuctembl 0OOPOTHOrO W
3aMKHYTOrO BOAO-MOMb30BaHNA Ha OUOTEXHOMNOrMYeCcKnx
npeanpusaTUsX.

Utoro B cemecTpe (Ha kypce ans 3A0)

10

KoHcynbTaumm u npomexyTouHas attectauus (Ak3ameH)

20

30

58

2,5

33,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

52,5

91,5




4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5. ONMTUCAHUE NOKA3ATEJNEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YJILTATOB

5.1 NokaszaTenu oueHUBaHUSA

OBYYEHUA

Ko komneTeHummn

lMokasaTenu oueHMBaHMSA pe3ynbTaTtoB 00yyYeHns

MK-1

. OpueHTupyeTcs B HOPMaTMBHOW JOKYMEHTauuin B obractn pecypcocbepexeHusi, B
T.4. cnpaBo4vHukax NTC no otpacnsm, katanorax obopynoBaHus.

2. [eMoHCTpupyeT YyMeHWe oOueHMBaTb YpPOBEHb pecypcocbepexeHns Ha
npegonpuaTuy, npegnaratb Heobxoaumoe obopyooBaHWe AN peanu3auuu 3Hepro- u
pecypcocbeperatoLmx TEXHOMOMI

3. Wcnonb3yeT cnocobbl OLEHKM YPOBHSI pecypcocbepexeHnss 1 MeToaororuto
Bbibopa HOT; nnaHWpoBaHWsi MEPONPUSITUA MO CHWKEHWUIO Harpyskym Ha BOAHble
00BbeKTbl M CUCTEMbI KaHanuMs3aumu; No OXpaHe aTtMocepHoro Bo3ayxa, B obnactu
ob6pallleHns ¢ oTXo4amun B NPUOPUTETHONM NOCNeA0BaTENbHOCTY.

MK-2

1.0pueHTUpyeTcss B HOPMaTMBHOM  OOKYMEHTauMum B 006ractu  TEXHOMOrUW,
pecypcochepexeHnss U oxpaHbl OKpyXawllel cpefbl; B MeToaukax onpeneneHus
OCHOBHBIX XapaKTepUCTHK, CBOMCTB pecypcoB 1 060pyaoBaHNs Ha NPOWU3BOACTBE

2. [eMoHcTpupyeT crnocoBGHOCTb MPUMEHSITb 3aKOHOMEPHOCTU  TEXHONOMMYECKMX
npoueccoB C  LeNblo  ONTUMM3aUMKM  WUCMONb30BaHUS  CbIpbsl;  MPUMEHSTb
KOMMMNEKCHbIA MoAxond MNPV OLEHKEe YPOBHSI PecypcocOepexeHust M UCMornb3oBaHus
BTOPUYHbIX MaTepuarnbHbIX 1 SHEPreTUYECKNX PECYPCOB

3. Wcnonb3yeT npaKkTU4YeckMe HaBblkM NPWU aHanM3e XMMMUKO-BMOTEXHOMOMMYECKUX W
HedpTeXUMMYECKMX NPOLLECCOB C MO3ULIMIA KOMMIEKCHOMO UCMOMb30BaHWUs PecypcoB U
MVUHUMU3aLMK 3arpsi3HEeHVs] OKpyKatoLLei cpeapi.

MNK-8

1. OpueHTMpyeTcs B HOPMaTUBHON [OOKYMEHTauuuM B OGRacTu TEXHOMOMMA OYUCTKU
BbIGpocoB 1 cbpocoB

2. [eMOHCTpupyeT HaBblkM pelleHuss 3agad Mo  pecypcocOepexeHunto  npu
opraHusauum cuctem obpalleHuss ¢ 0TXo4aMyM U OYMCTKM BbIOPOCOB M COpPOCOB Ha
TUMOBbLIX NPOU3BOACTBAX

3 Mcnonb3yeT 3HaHMsA ONS OpraHvM3auuyM WHAPAacTPYKTYpbl MpU pelueHun 3apad
pecypcocbepexeHns 1 Boibopa Hauny4yLlmx TeXHOMori nepepaboTku pecypcos

5.2 Cncrema n Kputepum oLeHUBaHUA

LLikana oueHnBaHuA

Kputepun oueHnBaHus chopMUPOBAHHOCTU KOMMETEHLIMI

YcTHOe cobecenoBaHne MucbmeHHasn paboTa

5 (0TAMYHO)

Ob6yvatowmimncs paet MOSHbIN,
ncyepnbiBalOWKUN  OTBET, MOKa3blBaKOLLMI
BCECTOPOHHEe K1 rnybokoe  3HaHue
OCHOBHbIX 3aKOHOMepHOCTel B obnacTtu
n3yyaemomn TeMaTUKM.

Obyuvatowmiics  gemMoHcTpupyeT
NMOHMMaHWE  YCrNoBUSA  3ajauu,
HaBblkamy ero aHanusa, Bblbopa

3aBMCMMOCTEN Ansa  ee pelwieHuna,

TBOpuyeckvii  nogxog M NPUMEHEHWE »

npaBUIbHbIi oTBeT " MoXeT
ApYyaMUMU B M3MOXEHUM  y4eBHOro

WHTEpnpeTUpoBaTh.
maTtepuana.

OO6yuvaroLwmiics nokasbiBaeT [OCTATOYHbIN

npasunbHoOe
BnageHue
HYXXHbIX
3HaHve
pasmepHoCcTeN (PU3NYEeCKMX BenuuuH. MNonyyun

YPOBEHb  3HAHMN  3aKOHOMEPHOCTEN B .
. OO6yvatomincs  OeMOHCTpUpyeT [ocTaTovyHoe
obnactu n3y4aemon TemaTuKu,
NMoHMMaHWe  YCMNoBUS  3ajayu,  BnageHue
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
. HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
onpeaeneHusix; ycBown OCHOBHYO ~
4 (xopoLuo) . 3aBUCMMOCTEN [ONA €€ pelleHud, 3HaHue
nuTepartypy; [OOMyCKaeT He3HauYUTEerbHble .
pasMepHocTen uanyecknx BenuyuH. Monyuun
ownbkn npu  OTBETAX Ha  BOMPOCHI .
npaBUIbHbIN OTBeET, HO ncnbiTbiBaET
3K3aMeHaLWOHHOIo ouneTta " o
3aTpyOHEHWS C ero MHTeprnpeTaumen.
[ONONHUTENbHbIE BOMPOCHI
npenogaearens.
O6yvatoLmincs nokasbiBaeT 3HaHWS

3 (yooBneTBOpUTENbHO)

yyebHOro marepvana B MWHUMArbHOM
obbeme, 6e3 yrnybneHuss B M3yyaeMbliii
mMatepwuarn; 3HaKoMm c OCHOBHOWM
nuTepaTtypoi; [onyckaeT CyLleCTBEHHble
OLIMOBKM B OTBETE HA 3K3aMEHE.

O6yyvaominca BHMKAeT B CMbICM  YCMOBMSA
3agayv, NOHMMAaEeT NnaH ee pelleHus, OdHakKo,
He MOXeT B MOSIHOW Mepe peanu3oBaTb ee
peweHne. 3HaeT pa3mepHoOCTn huranyecknx
BEJINYMH.

2
(HeyooBneTBOpPUTENBHO)

O6yuvatomiica He
MocTaBMeHHbIX BOMPOCOB;

NoOHNMaeT

OOGyuvalowmiics He MOXeT npoaHanuanpoBaTb
ycrnoBue 3afadu, HaAMeTUTb MfaH ee peLUeHus,




MMOXO0  OPUEHTUPYETCA B OCHOBHBIX
MOHATUAX W onpeaeneHnsx; Noxo 3HaKoM
C OCHOBHOW nuTepaTypoWn; gonyckaet npu

nof PyKOBOACTBOM MpenofaBaTens. MpencrtaBneHve udyxow paboTbl, OTKa3
MonbiTka  CMMCbIBaHWS,  MCMONb30BaHMWS | BbIMOMHEHWS 3a4aHus.

HepaspeLlUeHHbIX TEXHUYECKUX YCTPOMCTB
WNnU NOMb30BaHWE MOACKA3KOW Apyroro
YyernoBeka.

oTBeTE Ha 3K3aMeHe  CylLleCTBEHHblIe Bbl6paTb 3aKOHOMEepPHOCTU n nroxo
OWwnbKM N He MOXeT YCTPaHNUTb UX [aXe | OpueHTnpyeTca B C*)MC'!W-IeCKVIX BENMNYNHaXx.

oT

5.3 TunoBble KOHTPOJbHbIE 3aAaHUs U/UITN UHbIe MaTepuanbl, UCNONb3yeMble AN OLeHKU pe3ynbLTaToB
obyyeHus
5.3.1 TunoBble KOHTPONbHbLIE BONPOCHI

Ne n/n dopMynNnpoBKN BONPOCOB
Cemectp 8
1 Pecypcocbepexenue. KoHuenumu. MNMponsBoacTBeHHbIe acnekTbl OCHOBHLIE MONOXEHUS

3aKoHo4aTesbCTBa ,CTaHOapTOB U PYKOBOOALLNMX OOKYMEHTOB B obnactu pecypocﬁepemeHVlﬂ

Knaccudpmkaumst nepBUYHBIX Y BTOPUYHbBIX PECYPCOB. YNpaBneHve pecypcamm

HaunyJwmne pocturHytele TexHonornn. OTHeceHue TexHonorum Kk HOT

l/IepapXMﬂ 06pau.|,eHV|;| C oTXo4amMn. QKOMOrM4Yeckm OpueHTnpoBaHHOE yrnpaBiieHne oTxogdamMmu

O6paboTka 0TXOLO0B C LieSbio NOoMyYeHUsi BTOPUYHBLIX PecypcoB

OueHKa XXM3HEHHOro uMKna npoaykuumm (I'IpOI/I3BO,lJ,CTBa) Ha npunmMmepe KOHKPEeTHOro npomn3Boactea (TeXHOJ'IOFI/II/I)

LleHTpanuaoBaHHble cbop 1 nepepaboTka 0TX0008B

Knaccudukaums, mapku n obnacte NpUMeHeHNs OCHOBHbIX COPOEHTOB

XapaKTepMCTMKM N OCHOBHbIE CBOWCTBA MPOMBbILUNEHHbIX COp6eHTOB

np0M3BOJJ.CTBO AKTUBHbIX yrneﬁ M3 ApeBeCHbIX 1 NMJ1acTMacCoBbIX OTXOO0B. AI'II'IapaTbI

CxeMa TeXHONOorM NaporasoBol akTUBaLMM aKTUBHbIX yrien. AnnapaTbl

CxeMa TEXHONOMMU XUMUYECKON aKTUBALMM aKTUBHbIX yrnel7|. AI'II'IapaTbI

TexHonormsa peakTneauus oTpaboTaHHbIX aacopbeHToB

Ytunusaumsa SO2 n CO2 13 Beibpocos

O6pasoBaHue 1 coctaB OTpabOTaHHbLIX Macen

Knaccundumkaums otpaboTaHHbIX macen. TpeboBaHUs kK 0TpaboTaHHbIM Macnam

TexHonoruu obpalleHnsi ¢ oTpaboTaHHbLIMU Macnamm

MeToabl pereHepauna 0Tpa6OTaHHbIX macen. Ux XapaKTepucTtuka u obnactb NPpUMEeHeHnA

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

dnsnyeckne metogbl pereHepaunn OTpa6OTaHHbIX macern. AI'II'IapaTbI

20 XMuUyeckme MeToapbl pereHepauumn oTpaboTaHHbIX Macern. AnnapaThbl

21 DU3NKO-XxMMUMYECKNE MeTObl pereHepauumn oTpaboTaHHbIX Macen. Annaparbl

29 MpuHUMNUanbHasa TeXHoNorM4yeckasi CXeMa yCTaHOBKU pereHepaumm oTpaboTaHHbIX TpaHCOpMaTOPHBLIX
macen. YcrnoBus paboThbl

23 MpuHUMNBI OpraHn3aumnyn 6ecnpoayBOYHbIX CUCTEM BOAOMNONb30BaHUSA. Cxema CucTembl

24 OueHka napameTpoB 6ecrnpoayBOYHbIX CUCTEM BOAOMOMNB30BAHWS N UX pacyeT

25 Knaccudumkauma PCO, cnocobbl ytunusauum

26 CocraB 1 cBorcTBa oTpaboTaHHbIX JINC

27 Cxema TepMmnyeckoro Metoaa o6e3BpexxMBaHnNst PTYTHbIX Namn

28 CxeMa xvmMu4yeckoro metoga obesBpexmBaHus pTyTHbIX namn (12)

29 Cxema xvumMmnyeckoro metoga obesspexxnBaHus pTyTHbIX flamn (S)

30 Cxema ynbTpasByKoBoro metofa obesBpexunBaHus pTyTHbIX flamn

31 Cxema BnbponHeBmaTmyeckoro metoga o6e3BpexmBaHns pTyTHbIX namn

32 CxeMa NMponn3Hom yCTaHOBKU A8 yTUNn3aumm WnH

33 Cnoco6bl 06palleHns ¢ oTpaboTaHHLIMW CEPHOKUCITTOTHLIMW 3NEKTPONUTaMN (aKKyMynsAaTOpPbl, BaHHbI
aneKTponuaa)

34 CocTaB 1 meTofbl pereHepaumm oTpaboTaHHbIX TPaBUIbHbIX PaCTBOPOB

35 Cxema pereHepauun megu n MegHbIX CNiaBoB 13 TpaBuibHbIXx H2S04

36 Cxema pereHepauun otpaboTaHHbIX TpaBunbHbIX pacteopos (HCI u Fe)

37 MpounssoacTeo BOP 13 gpeBecHbIX 0TX040B

38 Cnocobbl 3a4MCTKN pe3epByapoB U Tapbl OT HedhTeLLlaMoB 1 HedhTENPOAYKTOB




39 Y1tnnusauma Hedprewnamos. YTunmnsaums JIOY

40 Hal'lpaBJ'IeHI/IFl coBepLlieHCTBOBaHNA TEXHOTOTMN OuocuHTe3a

5.3.2 TunoBble TecTOBbIE 3afaHUA
He npepycmoTpeHo
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3aAaHUA (3afauun, Kenchbl)

Paccuutatb npouecc Kap6OHM3aU,VIM ApeBecCHbIX 0TX0A40B BOAAHBLIM Mapom, onpeaenmntb obbem AbIMOBbLIX ra3oB
N KOHUEHTpauur KOMMOHEHTOB, KOJIM4eCTBO TOMJIMBA, Heobxooumoe AN akTuBauuMu U 06e3|3pe>|<v|BaH|/|ﬂ NpPOAYKTOB

npouecca. Konnyectso ceipbs — 10T/4, n — 0.55, t - 630°C, QT — 41870k >x/Kr

5.4 MeTogn4yeckue matepuansl, onpegensiowime npoueaypbl OLLleHUBAHUA pe3ynbTaToB 06y4YeHUus

5.4.1 YcnoBusa gonycka obyyvarowerocsi K npoMeXxyTo4yHoOM aTTectauum v nopsaaok NMMKBUAaLMN akaaeMmnyeckomn

3a40MKEHHOCTH
[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMuM perfnaMmeHTUpPOBaHO JoKanbHbIM HopmaTtuBHbIM aktom CII6rynTn

«lMonoxeHne o0 NpoBeAEHMUN TEKYLLIETO KOHTPOSS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLmnXCcsa»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm nNo AUCLUNInHe

YcTHasa

+

MncbmeHHasn +

KOMHbI‘OTepHoe TeCTupoBaHue

5.4.3 Ocob6eHHOCTU NpOBeAEHUsS NPOMEXYTOYHOWN aTTecTauum no AMCUUNInHe

Ha nogrotoBky gaetcs He 6ornee 25 MUHyT.
MpenogaBaTtenb, ANsi yTOYHEHWUs rMybuHbI OBNaJeHWs mMaTepvanoMm, BrnpaBe 3agaTb AOMOMHWUTEMbHBIN BONPOC
no NPONAEeHHOMY 3a CEMECTP KypCy.
B TeuyeHne cemecTpa BbINOMHAIOTCA KOHTPOSbHbIE PaboThl.

NHas

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OAUCUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| log nspgaHus |

Ccblnika

6.1.1 OcHoBHas y4yebGHasa nutepaTtypa

Knumoea, I". H. OHeprocbepexeHune Ha Tomck: Tomckuin http://www.iprbooksh
NPOMBbILLITEHHbIX NONUTEXHNYECKUNN 2014 op.ru/34743.html
npeanpuATUsX yHuBepcuTeT

Jlynnos, B. M., | QHeprocbepexeHne n Hosocubupck: http://www.iprbooksh

MaTtex, T. B., | aHeproadhekTMBHOCTb B Hosocubupckuit op.ru/91501.html

CwvpopkuH, HO. M., [aHepreTuke rocyapCTBEHHbIN 2018

CtpenbHukoB, H. A, TEXHUYECKUI

LWeBuos, [. E. yHUBepcuTeT

6.1.2 lononHuTenbHas yyebHasa nutepartypa

JI.LH. Tpuropbes, T.W.|TexHonorus OCHOBHbIX MuHucTepcTBO http://nizrp.narod.ru/

BypeHuHa npon3BoaCcTB | obpasoBaHMsA 1 HayKu 1994 metod/kafoxrokrsr/2.
npomebllneHHas  akomnormsa | PO, CM6ITYPI. - CMN6.: pdf
[TekcT].Y.1.: yueb. nocobue CnerTyPI

C.H. CwmopoguH, B.H.|OcHoBbl 3HeproayauTa http://www.nizrp.nar

Benoycos, B.HO. |0obbekToB. JHepreTnyeckui M-s0 oGpasosanms u od.ru/metod/kpte/8.p

JTakoMKuH nacnopt npeanpuaTna Hayémnlgq?’ccnré?%%n' - 2014 df
[TekcT]: yuebHoe nocobue "

MutpodaHoB, C. B., |3HeprocbepexeHne B OpeHbBypr: http://www.iprbooksh

Kunbmetbesa, O. . [aHepreTuke OpeH6yprekui 2015 op.ru/61431.html

rocy4apCTBEHHbIN
yHusepcuteT, 35C ACB

JILH. Tpuropees, T.U.[OcHoBbI pacyeTa http://nizrp.narod.ru/

BypeHnHa obopynoBaHus ans M-Bo o6pasoBaHua n ohrokr.pdf
XUMUYECKOWN O4MCTKM n| Haykm PO, CIEIrTypPrl. - 2013
obe3BpexunBaHua BbIGpPOCOB CIo6.: CMnerTypri
[TekcT]: y4eb. nocobue

Pynetko, E. 10. CoBpeMeHHble  npobnembl |  Camapa: Camapckuit http://www.iprbooksh
akonoruu, 3Hepro- 7 rocyapCTBEHHbIN 2018 op.ru/90918.html
pecypcocbepexeHus B TEXHUYECKNIA
BroTtexHonornm yHusepcutet, 36C ACB




Kykos, H. M., | OHeprocbepexeHne B| TamboB: TamboBCKui http://www.iprbooksh
ManHukosa, H. ®. TennoaHepreTuke, rocyapCTBEHHbIN 2017 0p.ru/85986.html

TENNOTEXHUKE 7] TEXHUYECKUN

TEnnoTexXHONormsx yHusepcutet, 36C ACB
PoeuHckasa  JI. T, | CoBpeMeHHble Cankr-MeTen6vor http://publish.sutd.ru
Tpyesues A. B. pecypcocbeperatoLume CI'I6FyI'IEI)',EI,yp ' 2017 /tp_ext_inf_publish.p

TEXHOMormn hp?id=2017697
Mocawkos, M. B.,|3HeprocbepexeHune B Cawmapa: Camapckui http://www.iprbooksh
HemuyeHko, B. W., |cuctemax TennocHabxeHus rocyaapCTBEHHbIN 0p.ru/29799.html
Tutos, I'. U. apXUTEKTYPHO- 2014

CTPOUTENBHbIN
yHuBepcuteT, 36C ACB

C.H. CwmopoaguH, B.H.|MeTtogbl sHeprocbepexeHus http://www.nizrp.nar
Benoycos, B.IO.|B 3HEpreTN4eCKuX, M-B0 0BPasOBaHUS! od.ru/metod/kpte/10.
JTakoMKUH TEXHONOMMYECKNX Hayku P®, CM6ITYPT. — 2014 pdf

ycraroBkax M1 “crme.: cnertypn

cTpouTenbcTee [TekeT]:

y4yebHoe nocobue
JTbiknH, A. B. OHeprocbepexeHune n Hosocubupck: http://www.iprbooksh

rnoBbILLIEHNE Hosocunbupckuit op.ru/45212.html

3HepreTn4eckon roCcyAapCTBEHHbIN 2013

achheKkTnBHOCTH B TEXHUYECKNIA

3NEKTPUYECKMX CETAX yHMBEpPCUTET

6.2 Mepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CNPaBOYHbIX CUCTEM

OneKkTpoHHO-0MbnmnoTeyvHas cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru/
OneKTpoHHO-6nbnunoTeuHas cuctema «AnMByke» [OnekTpoHHbIn pecypc]. URL: https://www.ibooks.ru/

PedepatvBHas n cnpaBovHas 6asa [aHHbIX peueH3upyemor nuTepaTypbl Scopus [OnekTpoHHBIN pecypc).
URL: https://www.scopus.com

OdmumanbHeIn MHTEPHET-NOPTan npaBoBoW MHdopMauun (denepanbHasa rocygapcTBeHHasi MHGPOPMaLVOHHas
cuctema) [OnektpoHHbin pecypc]. URL: http://pravo.gov.ru

depepanbHaa cnyxba no Hag3opy B cdepe
https://rpn.gov.ru/

MuHUCTEPCTBO NPUPOAHBLIX pecypcoB U 3kornorum Poccuitickon ®Pepepaummn [OnekTpoHHbIM pecypc]. URL:
https://www.mnr.gov.ru/

Bropo Hamny4wmnx gocTtynHblix TexHonornn (bropo HOT) [OnekTpoHHbIn pecypc]. URL:http://burondt.ru/

npupoaononb3oBaHns  [AnekTpoHHbIn  pecypc]. URL:

6.3 MNMepe4veHb NULEH3NOHHOIro U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMmMHoOro obecneyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnucaHne MmaTrepuanbHO-TEXHUYECKOWN 6a3bl, HeOGXO0AMMOMN ANA OCYLUEeCTBNEHMA obpa3oBaTeNnbHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne

MynbTuMeauinHoe obopyaoBaHue, cneLmannanpoBaHHas mebenb, Aocka
JlekunoHHas ¥ A PyA 4 P A
ayautopus

CneunanuaupoBaHHasi Mebernb, gocka
YuebHas ayautopus

KOMﬂbI'OTepHaﬂ TEXHUKA C BO3MOXHOCTbK NOAKIMOYEeHUA K ceTu «MHTepHeT» n obecneveHnem

A-100 [OCTYNa B 3MEKTPOHHYI MHGOPMaLMOHHO-06pa3oBaTenLHyo cpeay.




