MuHucTepCTBO HAYKH | BhICIIEro oOpasoBaHusi Poccuiickoit @enepanuu
denepanabHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIHLHOE
YUpEeXKJIEHUE BBICHIETO 00pa30BaHuUs
«CaxaJIMHCKUI TOCY1apCTBEHHBI YHUBEPCUTET)

Kadenpa reonorun u Hedrerazoporo aena

Yr1Bepxaaro
PykoBonuTens 0CHOBHOM MpodecCHOHaTBHON
o0pa30BaTeNbHOM MPOrpaMMBbl

7 Henmncosa S.B.
*f// 77 28 man 2026 .

PABOYASA ITPOT'PAMMA

JIMCuumnIuHbI
b1.B.JIB.01.0]1 Xumuueckas mexnonozus 2ny60xoil nepepabomku Hegpmu u 2aza

YpoBeHb BhICIIEro 00pa3oBaHUs

BAKAJIABPUAT

HamnpagiieHne moaroToBku
18.03.01 Xumuueckas mexunono2us

[Tpoduns moaroTOBKM
Xumuueckue mexnonoeuu Hegpmu u 2asa

[TporpamMma oaroTOBKH
Axademuueckuil bakanaspuam

Ksanudukamus
bakanasp

®opma 00yueHust
Ounas

PHI[ aZlaliTupoBaHa ajig JIMI ¢ OrpaHUYCHHBIMUA BO3MOXKHOCTAMU 3JOPOBbS NHBAJINIOB

IOxuno-Caxanunck, 2026



Pabouass mporpamma nucrurummabl b1.B.JIB.01.01 Xwumuueckass TexXHONIOTHs TIIyOOKOMH
nepepaboTky He(TH U ra3a COCTaBJI€HAa B COOTBETCTBUH C (efepaibHbIM T'OCYIapPCTBEHHBIM
00pa3oBaTeNbHBIM CTaHJIapTOM BBICILIETO o0Opa3oBaHUs (d1rocC BO) o
HarpasieHuto noArotoBku 18.03.01 Xumunueckas texnonorus Ne 922 ot 07.08.2020 r.
[Iporpammy cocraBui:
JOLICHT Kadeapsbl Teosiornu U HeTera3oBoro aena % bessepxas E.B.
Pabouas nmporpamMmma AUCHUIIIIMHBI XUMHYECKasi TEXHOJIOTUS TITy00KOi nepepaboTku HepTH 1

ra3a yTBep)KIeHa Ha 3acefaHuu KadeAphl TeosIoTUd U HedTerazoBoro aena MpoTokod Ne 9
ot 28 mag 2026 T.

3aBeayromnuii kadenpoit 7
Te0JIOTUU M He(hTera3oBoro jena: @ /" Jenucosa 5.B.

© ®I'BOY BO «CaxI'V»



1. Heab 1 3aa1a4m JMCHUTLIAHBI

Lesb AMCHMIIMHBI — U3YUYCHHE MTPOLIECCOB U TEXHOJIOTHHA pa3eseHus U nepepaboTku
yIJI€BOAOPOAOB HE(TH M rasza, CHHTE€3a M MacCOBOTO IPOM3BOJCTBA HE(PTEHNPOAYKTOB H
YTIEPOAHBIX MaTEPHAIIOB.

3agayu AMCUMIIMHBI:

1) O3HAKOMJIEHHE CTYJIEHTOB C OCHOBHBIMM  TEXHOJOTMSIMU HedTe- U
rasonepepaboTKH, a TaKKe MOIY4YEeHHUS YIJEpOIHBIX MaTepHalioB, (U3UKO-XUMHUYECKUMHU
OCHOBaMH IpolieccoB HedTenepepaboTKU, TEXHOJIOTMYECKUMHU CXeMaMH THIIOBBIX MPOLIECCOB
XMMHUYECKON TEXHOJIOTUH TOIIMBA U YIVIEPOJHBIX MaTEpUaJIOB.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl

Jucuumnuna b1.B./IB.01.01 «Xumuyeckast TeXHOIOTUs IITyOOKoH nepepaboTku HehTH
Y Ta3a» OTHOCUTCS K dekTuBHOM yactu JIB. 1 «duciumiuasl (MOIy M) y4€OHOTO TUIaHay.

JUis ycremHoro OCBOGHMs JAaHHOM JMCLUUIUIMHBI, HEO0O0XOAUMBI C(HOpPMUPOBAHHbIE
3HaHMA W3 JaucuuiuivH: [lpouecchl M ammapaTtbl XMMUYECKOM TexHoioruu, ®Ousnko-
XMMHMYECKHE  METOAbl  aHajlu3a TOBApHbIX IPOAYKTOB, TEOpeTHYECKHE  OCHOBBI
TEXHOJIOTMYECKHUX MPOIECCOB NEpepabOTKH MPUPOIHOro rasa, TexHOoJorus MpoMBICIOBON
HNOJATrOTOBKU HEPTH U raza, AHaIMTUYECKas XUMUS U (PU3UKO-XUMUYECKHUE METO/Ibl aHAJIN3A.

OcBoeHME JaHHOW TUCHUIUIMHBI HEOOXOAHMMO [Jisi HOCIEAYIOLIEr0 H3YyYeHHUs TaKHUxX
JUCLMIUINH, Kak: MoJenupoBaHue XUMHUKO-TEXHOJOTMYECKUX Ipoueccos, IIpoueccel u
anmnaparthl XuMU4ecKol TexHosioruu, IIponeccs! n annapaTel XUMHUUECKON TEXHOJIOTUH,
CucreMsl ynpasiieHUsI XUMUKO-TEXHOJIOTUUECKUMU TIpoLiecCaMy,  BbIicokoTeMmneparypHble
MPOLECChl XMMMUYECKHUX TEXHOJIOTUH, Takke i cOopa Marepuaja U HalKMCaHUs BBITYCKHOMN
KBaJM(PHUKALIMOHHOM paboTBhI.

3. (I)opanyeMble KOMIICTCHIUHN U HHAUKATOPLI UX TOCTHKEHUA ITO TUCHUILJIMHE

Koanbl Conep:xxanue KoMneTeHIIHT Kon n HaumeHoOBaHUe HHAUKATOPA
KOMIIETEeHIINH JOCTH:KEHHUS KOMIIETEHIIMH
IIKC-1 Crnocoben ocymectBiATh | [IKC-1.1 3Haer 3aKOHOMEPHOCTH
TEXHOJIOTHYECKUH TIPOLIECC B | MPOTEKAHMS TEXHOJOTUYECKOTO MpoIecca 1
COOTBETCTBUHU C PETJIAMEHTOM | METObI KOHTPOJIA JKCIUTyaTaluu

u KOHTPOJIUPOBATH
JKCILTyaTalUIo
TEXHOJIOTHYECKUX 00HEKTOB

TEXHOJIOTUYECKUX OOBEKTOB.

[TKC-1.2 OcyecTBasieT TEXHOIOTUUECKUI
IIPOLIECC B COOTBETCTBUH C PETJIaMEHTOM U
KOHTPOJIUPYET JKCILTyaTalHIo
TEXHOJIOTMYECKHX O0BEKTOB.

IIKC-1.3 Bnaneer ocHOBaMM NIPOBEACHUS
TEXHOJIOTHYECKOT0 nporecca B
COOTBETCTBUU C PETIAMEHTOM U METOJaMH
KOHTPOJISI SKCILTyaTallii TEXHOJIOTHYECKUX
00BEKTOB.

4 CTpyKTYypa U coJepKaHue TUCUUIINHBI
4.1 CTpyKTypa QM CHUIIAHBI




OO0mass TpyAOEMKOCTh JUCHUIUIMHBI COCTaBJISeT 2 3a4eTHble eauHuIbl (72

aKaJIeMUYECKHX YacoOB).

Tpya0eMKOCTh, akajl. 4acoB

Bun pabotsl

7 Cemectp Bceero

O0mas Tpya0eMKOCTh

72 72

KonTakTHasi padora:

36 36

Jlexuun

16 16

[IpakTrueckue paboThI

16 16

CamocrosiTenpHas padora:

- MOATOTOBKA JIOKJIA/I0B, pedepaToB

- TOATOTOBKA MYJIbTUMEANNHBIX MPE3CHTAIIUN

- IOMCK U 00pabOTKa CTATUCTHYECKON MHPOPMALIUU
- HalyMcaHue KOHCIEKTa

36 36

KonrtaktHas pabota B TMEpUON TEOPETUUECKOTO
o0ydeHust (MMPOBEACHUE TEKYIIUX KOHCYJIbTAMA |
MHIUBUAYyaIbHAs pab0Ta CO CTyJAEHTaAMHU)

KonTakTHass pabota B TMEpPUOJ MPOMEKYTOUHOU
arrecranud  (MIPOBEJEHUE KOHCYJIbTAIlMH  Tepen
9K3aMEHOM )

KonTposb 3HaHmi

Hrorosas popMa KOHTPOJISA

3auer

4.2 Pacnipenesienue BUA0B Pad0ThI M X TPYA0EMKOCTH 10 pa3aeiamM JUCHUIIIMHBI

Pasgen nucnuruimmasl/ Bus! yue6Ho# paboThi DopMBbI TEKYILETO
TEMBI (B wacax) KOHTPOJIA
yCIIEBAEMOCTH,
KOHTaKTHast 5 MIPOMEKYTOUYHOMN
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BBenenue. OBomronus 7 1 1 2 Huckyccust, Omuir-
1 | MHPOBBIX SHEPTETUIECKUX omnpoc
PBIHKOB
CoBpeMEHHOE COCTOSIHHUE 7111 2 Pedeparusnblit
5 | TOTUTMBHO-DHEPTETHYECKOTO 0030p
KoMIuiekca Poccuiickoi
denepanuu
Knaccudukanus n 71111 4/- 4 - | O6cyxnenue
3 | XapaxrepucTHKa JTIOKJIa/I0B,
HedTenepepadbaThIBAIOIIIX TECTUPOBAHUE
NpeAIPUITHI
Teopernueckue OCHOBBI U 7111 2 bimn-onpoc,
4 | TEXHONOrHH Mporeccon o0cyxieHue
o0ecconrBaHus U Npe3eHTaIHH
00€3BOKMBaHMS HEDTH




5 bnok atmocdepHoii 7111 2 Pedepatusnbrit
MIeperoHKu HeTH 0030p, THUCKYCCHS
Bakyymmnsrii 650k ycranoBku | 7 | 1 | 1 2 baun-omnpoc,

6 | DJIOY -ABT o0cyxaeHue

MpEe3CHTaLNI
TeopeTnueckue OCHOBHI U 711 1 4 baui-onpoc,

- | TexHomoruu mpouecca o0cyxieHne
KaTaJIUTUIECKOTO pe3eHTalui
pudopmunra
TepmonecTpyKTUBHBIE 712 ] 2 2 baun-onpoc,

g | mpouecce! ri1y0oKoi o0cyxieHue
nepepaboTKU HEPTIHBIX pe3eHTalui
OCTaTKOB
Teopernueckre OCHOBBI U 7111 4 bimn-omnpoc,

9 | TexHonorum npotecca o0cyxJieHue
KaTaJIMTUYECKOr0 KPEKUHIa IPE3EHTALNN
Teopernueckure OCHOBBI U 71 1 4 bimmu-onpoc,

10 | TexHoMOrMs Npouecca o0cyxkeHue
T'HJIPOKPEKHUHTa pe3eHTaluH
Teopernueckure OCHOBBI U 71212 4 bimn-omnpoc,

1] | TexHomornH mporecca 06cy>1<)1eHI/Ieu
NU30MEpU3ALIH IIpe3eHTALMN
MIEHTAHTeKCAHOBOU (ppaKiu
IIpouecc ankmIMpoBaHUs 7111 2 bimn-onpoc,

12 | m300yTana OyTuieHaMu o0cyxaeHne

Mpe3eHTalNI
TeopeTnueckue OCHOBHI U 712 ] 2 2 baui-onpoc,
13 | rexHonorUM mpouecca o0cyxieHue
MOJTYYEHHs Macel pe3eHTalMH
7 YcTHBIN, TIO
3ader
onaeram
NToro: 72 116 | 16 | 4/- 36 -

4.3 Conepxanue pas3iesioB IUCHUILTHHBI

Tema 1. BBenenne. IBo101UsI MEPOBBIX JHEPIreTHYECKUX PHIHKOB

[Ipenver u 3amaum Kypca. DTamnbl pa3BUTHS MHPOBOM SHEPreTHUKU OBOJIONUS U
coctossHue  pelHKOB  Hedptu  CocrossHme MHpoBOM  HedremepepadaTbiBatoe i
IIPOMBIIIIEHHOCTH PhiHOK HEeGTH 1 HedTenpoayKTOB B nepcnekTune 10 2040 r.

Tema 2. CoBpeMeHHOe COCTOSIHHE TOIJIMBHO-IHEPreTHYECKOI0 KOMILIEKCa
Poccuiickoi ®enepauuu

OcHoBHble He(dTerazonocHbie poBuHIIME Poccutickoni denepanuu Pacnpenenenue
U OCBOCHHOCTh He(PTH MO TeppUTOpHsIM U akBaTopusiM Poccuu IlepcrieKTUBBI U PErHOHBI
pa3Butus HedprenoObun Mcropus pa3Butus oredecTBeHHON Hedrenepepadotku CocTtosiHue
HedTenepepabarpiBatonie i W HedTenoObIBaONIEH MPOMBIIUIEHHOCTH B Poccuiickoii
Oenepanun  XapakTepUCTUKAa HE(DTENPOAYKTOBBIX KOP3MH 3aBOJIOB. XapaKTePUCTHUKA
HKCIIOpPTa M BHYTPEHHETO PhIHKA HE(PTEPOTyKTOB.

Tema 3. Kinaccupukanmsa m XapakTepucTHKa HedTenmepepadarsl BaOIIMX
npeanpusaTHI



Knaccupukamus sedptn Momuocts HII3 I'mybuna mnepepabotku  HedTH
Koadpunument cnoxxknoctu HII3 OcHoBHbIE HanpaBieHUs repepadoTKu HedTH.

Tema 4. TeopeTnueckue OCHOBBI M TEXHOJIOTMH NMPOLECCOB 00€CCOTUBAHUS H
00e3BOKUBAHNA HePTH

TeopeTnueckue OCHOBBI TMpolliecca pas/ielieHus BOJHO-HE(PTSAHBIX SMYJIbCHM
BnusiHue TeXHOJIOrMYecKMX MapamMeTpoB Ha Mpolecc 00ecCONMBaHUS M 00€3BOXKHBAHUS
Heptr OcHOBHOE TexHONMornueckoe obopyaoanue DJIOY Texnonorudeckas cxema DJI0Y
be3onacHass »KcIuTyaTanusi YCTaHOBKHM TeopeTHMYecKHe OCHOBBI IIpOLEcCa pa3lIeeHUs
BOJAHO-HEQTSIHBIX SMyJlbcUid BiusHue TEXHOJIOTMYECKUX MapaMeTpoB Ha Mpoliecc
obecconnBanusi U 00e3BokMBaHUS He(pTH OCHOBHOE TEXHOJIOTHYECKOe OO0OpYyIOBaHUE
DJIOY Texnonoruueckas cxema IJIOY be3onacHas skcrutyaTaus yCTaHOBKH.

Tema S. biok arMoc(epHOi NEPEeroHKH HePTH

OcoOeHHOCTH KOHCTPYKIUHM PEKTU(PUKALMOHHBIX KOJOHH TpyOuarble mneuu
ycraHoBoK ABT IlpunnunuansHas TexHoioruyeckas cxema Onoka AT besomachas
AKCIUTyaTalusl yCTaHOBKHU.

Tema 6. Bakyymublii 010k yctanoBku 3JIOY —ABT

Oco0OeHHOCTH KOHCTPYKLMH BakKyyMHOM KoOJIOHHbI KoOHAEHCallMOHHO-BaKyyM
CO3JIAl0IINE CHCTEMbl BaKyyMHBIX KOJOHH BbIOOp M 00OCHOBaHME CXEMbl BaKyyMHOH
neperoku [IpunnunuaneHas cxema 2JIOY ABT besomacHas skcrulyaTalusi yCTaHOBKH
bnok crabunuszanuu 1 BTOPUYHOM NEperoHKu OEH3MHA.

Tema 7. Teopernueckne OCHOBbI M TEXHOJIOTMH IpOLeECCa KaTAJIUTHYECKOIO
pudopmuHra

XuUMHU3M U TepMOAMHAMMKa mporecca pudopmunra KaramuzaTopsl mpouecca
pudopmunra OCHOBHBIE TEXHOJOIMYECKHE MapaMeTpsl mpouecca pudopmunra BausHue
CBOMCTB ChIpbSl Ha aKTHMBHOCTh M CTAaOMJIBHOCTH KaTaau3aTopoB pudopmuHra PeaxkTopsl
nporecca pudopmunra besonacHas skcIuTyaTalus yCTaHOBKH Y CTAHOBKA KaTaJIUTUYECKOTO
puGOpPMHUHTa CO CTALlMOHAPHBIM CJIOEM KaTajau3aTopa.

Tema 8. TepmoaecTpyKTHBHBIC NpoLecchl IIy00Koi nepepadoTKH HePTAHBIX
0CTaTKOB

OcHOBHBIE 3aKOHOMEPHOCTH XHMMHM3Ma M MEXaHM3Ma TEPMOJECTPYKTHUBHBIX
MPOIIECCOB TIepepadOTKN HEPTIHOTO CHIPhs. BiusHuEe CBOWCTB CHIPhsI HA COCTAB MPOTYKTOB
TEPMOJECTPYKTUBHBIX IpOLIECCOB BimsHue TemnepaTrypbl W JaBJICHHS Ha IPOLIECCHI
TEPMOJECTPYKIIMH HEPTSIHOTO CHIpbs. Pemmpkymnsiust ceipbsi. [Ipomecc TepMHUYEcKOTro
KPEKUHra TUCTUUIATHOTO ChIpbs M Tpolecc BHUcOpekuHra HedrsHoro cwipbs Ilpomecc
KokcoBaHus IIpornecc mpon3BoaCTBa OUTYMOB.

Tema 9. Teopernyeckne OCHOBbI M TEXHOJIOIMH IPOLECCa KATAJIUTHYECKOIO
KpPeKHHra

XMMH3M ¥ TEpMOAMHAMMKA IIpoLEecca KaTaJIUTHYECKOro KpekuHra CeIpbe
KaTaJuTHueckoro kpekuHra Karanusatopsl nporecca kpekunra KoHCTpyKuuu peakTopHo -
pereHepaTopHbIX OJIOKOB YCTAHOBOK KaTaJUTUYECKOro KpekuHra TexHosorndyeckue
apaMeTpsl MPOILECChl KaTaIMTUYECKOro KpekuHra IIpuHuMnuanbHas cxema yCTaHOBKH
KaTaJIUTHYECKOT0 KpeKuHra [IpoIyKThl KaTaTUTUUECKOTO KPEKUHIA U UX UCIIOJIb30BAHHUE.

Tema 10. TeopeTnyeckne 0CHOBBI M TeXHOJIOTHS MPoIecca THAPOKPEKHUHTa

OcoOeHHOCTH XMMHU3Ma M KaTajau3aTopbl Ipolecca T'MIpPOKpeKUHra BapuaHTb
TEXHOJOTMYECKHUX CXEM Ipoliecca rTuAPOKpeKuHra OCHOBHBIE TEXHOJIOTHYECKHE TapaMeTphl
IIPOLIECCOB T'MAPOKpeKHHra [IpuHiunuanpHas TEXHOJIOTMYECKash cXemMa JBYXCTYIIEHYaTOro
TUJIPOKPEKUHTA.

Tema 11. Teopernyeckue OCHOBBI M TEXHOJIOTMHM IIPOLECCAa H3O0MEPHU3ALUH
NEeHTAHIeKCAHOBOM (paKkuuu

Colpbe, XMMHM3M M TEXHOJOTMYECKHE IapaMETphl Ipolecca H30MEPU3ALMH
KaranuzaTopel mponecca nzomepusanuu BapuaHThl TEXHOJOTMYECKUMX CXEM IIpolecca



M30MEpHU3alMM  JIETKUX OCH3MHOBBIX (pakuuii TexHojoruyeckass cxema yCTaHOBKH
M30MEpHU3aLHH.
Tema 12. IIponecc ankuIupoBaHusl H300yTaHA OyTHIIEHAMH
XUMHU3M M TEXHOJOTMYECKHE IMapaMeTpsl Ipolecca ankuianpoBanus KoHcTpyknuum

PCaKTOPOB

TS

mnmponecca

AIKUIINPOBAHUSA Texnomoruueckas

ANKWIMPOBAHMS JKOJOrnueckue acnektsl HF-ankunuposanus.
Tema 13. TeopeTnyeckne 0CHOBBI M TEXHOJIOTHH NPOLECCA MOJTYYEHUS] MaceJl
XapakTepucTUKM Macel M o0mas cxema MX Hpou3BoicTBa Jleacdanbrusamus
T'yApOHa IPOMaHOM U CEeJICKTHUBHAsI OuncTKa JlenapaduHu3anus u ruipoOUnCTKa MaCell.
4.4 Tembl U IVIAHBI PAKTHYECKUX 3aHATHH

cxXeMma

mnmponecca

Ne Ne paznena HaumenoBanue O0beM B
n/n AUCHUTLTAHBI NMPAKTHYECKUX/T1a00PATOPHBIX 3aHATHI yacax
1 |BBegenue. DBomtouus 3anamue 6 gpopme cemunap
MHPOBBIX JHepreTudeckux | BOMPOCHI ust 00CyKIeHHS:
DBIHKOB [Ipenmer u 3agaun Kypca. ITanbl pa3BUTHUS
MHUPOBOW SHEPTETUKU DBOJIIOIHUS U COCTOSTHUE 1
pbiHKOB He(hTH COCTOSIHUE MUPOBOI
He(dTenepepabaThIBAONICH MPOMBIIIIIEHHOCTH
PoiHOK HETH U HEDTENPOAYKTOB B IEPCIICKTHBE
1o 2040 r.
2 Paboma 6 epynnax c nybauunoti npezenmayueu
pe3yIbmamos:
OcHoBHbIE HEPTETa30HOCHBIE TIPOBUHITUU
COBpEMEHHOE COCTOSHHE Poccuiickoit ®enepanuu Pacnipenenenue u
TOILTHBHO- OCBOEHHOCTh HE(DTU TIO TEPPUTOPHUSIM U
akBaTopusaM Poccun IlepcrieKTuBBI M perHOHBI
IHEPreTHHaCCKOTo . _ |pasButus nHeprenobbrun Mcropus passutus 1
Kxommekca POCCHACKON | greqectpennoit HedrenepepaboTku CocTOSHME
Denepanun HedTenepepabaThiBatoliel u HedrenoObIBatoIeH
npoMbIuIeHHOCTH B Poccuiickoit dexneparumn.
XapakTepucTuka He(TerpoIyKTOBBIX KOP3UH
3aBOJIOB. XapaKTEepUCTHKA IKCIIOPTa U
BHYTPEHHETO PbIHKA HEPTEIPOAYKTOB.
3 Knaccubukamus n 3anamue 6 gpopme cemunapa (pazbop
KOHKDEMHbIX CUmyayuii)
XapaKTePUCTHKA
Knaccudukanus aedtu Momuocts HIT3
HegTenepepabaTLIBAIONIIX | ny6una nepepabotku Hedtu Kosddunuent !
IpeIMpUATHH cnoxxHocty HIT3 OcHoBHBIE HanpaBieHus
nepepadOTKH HE(DTH.
4 |Teopetudeckue OCHOBBI U |Paboma 6 epynnax ¢ nyonuuHou npesenmayuetl
TEXHOJIOTHH MTPOIECCOB pesyromamos.
06eCCOTMBAHNS 1 TeopeTnueckne OCHOBBI npoLecca pasaeseHHs
06e3BONMBAHHS HEQTH BOJIHO -HEe(DTSHBIX dIMYIbCUH BriusiHue
TEXHOJOTMYECKHX apaMeTPOB Ha MPOIECC 1
oOecconuBaHus 1 00€3BOKUBAaHUSA HEPTU
OcCHOBHOE TEXHOJIOTHYECKOE 000pYyI0BaHHE
DJIOY Texnonoruueckas cxema JJI0Y
be3omnacHas sKcIuTyaTalysi yCTaHOBKHU.
5 |bmox armochepHoit 3anamue 6 gpopme Kpyenoeo cmona 1

OCcO0CHHOCTH KOHCTPYKIIMU PEKTH(MHUKAITMOHHBIX




neperoHku Hetu

KoJIOHH TpyOuarteie neun yctaHoBok ABT
[TpuHIMNIIATBHAS TEXHOJIOTHYECKAs CXeMa
6moka AT be3onacHast SKCIUTyaTalusi yCTAHOBKH.

BakyymHbIii 6510k
yctaHoBku DJIOY -ABT

3anamue 6 hopme cemunap

Bonpocs! 11t 06cyxaeHus:

Oco0eHHOCTH KOHCTPYKIIMHM BaKyyMHOM
KOJIOHHBI KOHIEHCAIIMOHHO-BaKyyM CO3/Ia0II1eE
CHUCTEMBI BaKyyMHBIX KOJIOHH Bb160Op 1
000CHOBaHHE CXEMbI BAKYYMHOU MEPErOHKH
[TpunnunuaneHas cxema DJIOY ABT
Be3omacHas skcruTyaTanus ycTaHOBKY biok
CTaOMJIM3AIlMA ¥ BTOPHYHOM IMEPETOHKH OCH3MHA

TeopeTnueckue OCHOBBI U
TEXHOJIOTHH Ipoliecca
KaTaJINTUYECKOTO
pudopmuHTa

3anamue 6 popme cemunap

Bomnpocs! 11 o0cyxaeHus:

XHWMHU3M U TEPMOJMHAMUKA ITpoLiecca
pudopmunra Karanuzaropsl nporecca
pudopmunra OCHOBHBIE TEXHOJIOTHIECKUE
napameTpsl nporecca pudopmunra Biusaue
CBOMCTB ChIpbs HAa aKTUBHOCTH U CTaOMIBLHOCTD
KaTaJn3aTopos pudopmunra Peakrops! npouecca
pudopmunra be3onacHas sKCIuTyaTanus
YCTaHOBKH Y CTAHOBKA KaTaJIUTUYECKOTO
pudOpMHHTa CO CTAIIHOHAPHBIM CIIOEM
KaTajau3aTopa.

TepmonecTpyKTUBHBIE
MPOIIECCHI TIIYOOKOM
nepepaboTKku HePTIHBIX
OCTaTKOB

3anamue 6 gpopme cemunap

Bonpocsr 1uist 06cyxaeHus:

OCHOBHBIE 3aKOHOMEPHOCTH XUMH3Ma U
MEXaHU3Ma TEPMOAECTPYKTUBHBIX MTPOLIECCOB
nepepaboTKu HEYTIHOTO CHIPhs. BinsHue
CBOMCTB CBHIPbsSl HA COCTAB MPOAYKTOB
TEPMOJIECTPYKTUBHBIX IpolieccoB BiusiHue
TEMIIEpaTypbl U JABJICHUS Ha MPOLECCHI
TEPMOJECTPYKIIUU HEPTSIHOTO CHIPHS.
Peunpkynsiuus ceipbs. [Iponece Tepmudeckoro
KPEKHHTa TUCTUUISITHOTO ChIPhS U TIPOLIECC
BUcOpekunHra HedTsiHOTO chipbs [Iporecc
KokcoBaHus [Ipoiiecc mpon3BocTBa OUTYMOB

Teoperuueckre OCHOBBI U
TEXHOJIOTHH IIpoliecca
KaTaJIUTHYECKOTO
KpEKHUHIa

3anamue 6 popme cemunap

Bormpocs! 11t 06cyxaenus:

XUMHU3M U TEpMOJIMHAMHMKa ITpoLecca
KaTaJIUTUYECKOT0 KpeKuHra Colpbe
KaTaJINTHYECKOro kpekuHra KatanuzaTopbl
npouecca kpekunra Koncrpyknuun
PEAKTOPHOPEreHEePaTOPHBIX OJIOKOB YCTAaHOBOK
KaTaJIUTUYECKOT0 KpeKUHIa TeXHOIOornueckre
napaMeTpsl IPOIEeCChl KATaIUTUIECKOTO
KpekuHra [IpuHiunuanbHas cxemMa yCTaHOBKH
KaTaJINTUYECKOro kpekuHra [IpoaykTsl
KaTaJIUTUYECKOTO KPEKMHIAa U MX UCII0Jb30BaHUE

10

TeOpeTI/I‘IeCKI/Ie OCHOBBI 1
TCXHOJIOTHUS IIponecca

3anamue 6 ghopme cemunap
Bormpocs! 11t 06cyxaeHus:
Oco0eHHOCTH XMMHU3Ma M KaTalIU3aToOPhI




TUIPOKPEKUHTA

mpolecca ruApOKpeKuHTra BapuaHTsl
TEXHOJIOTMYECKHUX CXeM Ipolecca
rUAPOKpeKHra OCHOBHBIE TEXHOIOTUIECKUE
napaMeTpsl IPOLECCOB TUAPOKPEKUHTA
[MpuHIMNIIaTBEHAS TEXHOIOTUYECKAs CXeMa
JIBYXCTYNEHYaTOr0 THAPOKPEKUHTa

11 |Teopetndeckue OCHOBBI U |3ansamue 6 ghopme cemunap
TEXHOJIOTHH MpolLecca Bornpocs! st 06CyKaeHHUSL:
M30MepH3aIIN CoIpbe, XUMHU3M U TEXHOJOTUYECKHE ITapaMeTPhI
eHTAHICKCAHOBOI npouecca uzomepuszanuu Karanusatopsl )
npouecca uzomepuszauuu BapuaHTtel
(bpaxmm TEXHOJIOTMYECKUX CXEM ITpoliecca N30MEpHU3aLun
Jerkux OeH3MHOBBIX (ppakuuii TexHomornueckas
CXeMa YCTAaHOBKHM U30MEpPHU3ALNH
12 |IIpouecc ankunupoBanus |3ansamue 6 hopme cemunap
n306yTaHa OyTHieHamMu | BOIPOCHI [UIst 0OCY K ICHUS:
XUMHU3M U TEXHOJOTUYECKHE MapaMeTPhI
npotecca ankuirpoBanus Koncrpykunu 1
PEaKTOpOB AJIA Ipoliecca AIKWIMPOBAHUS
TexHonornueckas cxema npoiecca
AJTKUTUPOBaHUsS DKojoruueckue acnektsl HF -
AJKUJIMPOBAHUS
13 | TeopeTndeckrie OCHOBBI U |3ansamue 6 ghopme cemunap
TEXHOJIOTHH IIpoIecca Bompocst st 06Cy K ieHHS:
MOy UeH s Maces XapaKTepUCTUKU Macel U 00IIas cxema ux )
npou3BoCcTBa JleacdanbTuszamus ryipoHa
IIPONIAHOM U CEJIEKTHBHAsI OUMCTKA
JenapaduHu3anys v THIPOOUHUCTKA Mace
UTOoro 16

5. O0pa3oBaTesibHbIE TEXHOJIOTHU

Ne Buabl yueOHbIX
HaumenoBanme pa3aesa . Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH
n/n 3aHATHI
1. Brenenue. DBomtonus Jlekuust BBognas nekuusi-undopmanms ¢
MHPOBBIX SHEPTreTHUYECKIX MCIOJIb30BaHUEM MPE3eHTALUU
PBIHKOB IIpakTueckoe Kpyrasiii cTon (auckyccust)
3aHsATHE
CamocrositensHass | KoHcynbTupOBaHME U IPOBEPKA
pabota JIOMAIITHUX 33JIaHUH TOCPEICTBOM
3JICKTPOHHOM MOYTHI
2. | CoBpeMEHHOE COCTOSTHUE Jlexnusa IIpoGieMHast JIeKIust
TOIUIMBHO- [IpakTHueckoe Pabora B rpynnax ¢ my6anyHon
SHEPreTUYECKOro 3aHSITHE MIPE3eHTalNEN pe3yIbTaTOB
koMmIuiekca Poceuniickoit | Camocrostensnas |[Tog0op v aHaIn3 CTaTUCTUYECKHX
Deneparmn pabora JaHHBIX
3. Knaccudukanus u Jleximsa Jlexknus-0Oecena ¢
XapaKTEPUCTHKA HCIIOJIb30BAHUEM KOMIBIOTEPHBIX
HedTenepepabaThIBAIOIINX U MYJBTUMEIUMHBIX CPEJICTB
IpEIIPUITHI o0yueHHS




IIpakTueckoe Paz00p KOHKpPETHBIX CUTYyalui
3aHATHE
CamocrositenbHass | KoHcynbTUpOBaHME U MPOBEPKA
pabota JIOMAIIHUX 3aJaHUM IOCPEACTBOM
3JICKTPOHHOM IOYTHI
4. | TeopeTnyeckue OCHOBBI U Jlexuus [TpoGieMHas nexus
TCXHOJIOTMH TPOLCCCOB [IpakTuueckoe Pabora B rpynmax ¢ myOonuaHON
o0ecconuBaHus U .
3aHATHE MIPE3EHTALNEN pe3yIbTaTOB
00e3BOKUBaHUS HEPTU C
amocrostensHas |[logbop u aHAIHU3 CTATUCTUYECKHIX
paboTa JTAHHBIX
3. brok armocdepHoit Jlexkuust Jlexuus-6ecena ¢
MIEPETOHKU HEPTH HCII0JIb30BAHUEM KOMIBIOTEPHBIX
Y MYJIbTUMEIUNHBIX CPEJICTB
00y4YeHHS
IIpakTHueckoe Kpyrusiii cron
3aHATHE
CamocrositensHas | KoHcynbTHUpOBaHME U MPOBEPKA
pabota JOMAIIHUX 3aIaHUI TOCPEACTBOM
9JICKTPOHHOM MOYTHI
BaxyymubIii 6510k Jlexuus [IpoGnemuas nexuus
ycranoBku JJIOY -ABT —
6. [IpakTHueckoe Pabora B rpynnax c myOoanyHon
3aHATHE MIPE3EeHTAlNEN pe3yIbTaTOB
CamocrosarenbHas |[logOop u aHamu3 CTaTUCTUYECKUX
pabora JTAHHBIX
TeopeTnyeckue OCHOBBI U Jlexmsa [TpobGnemMHas nexmus
TEXHOJIOTHH Mpolecca -
7. KATATHTHYECKOrO [IpakTuueckoe PaGora B rpynmax c myOIuaHOM
prdopMHHTa 3aHATHE MIPE3CHTALMEH PE3yIbTaTOB
CamoctosarenpHas |[logOop u aHAMU3 CTATUCTUYECKUX
paboTa JTAHHBIX
TepMoaecTpyKTUBHBIE Jlexuunst [IpoGnemuas nexius
MPOIIECCHI TITYOOKO# —
8. | 4 epepaboTKH HedTHbIX [IpakTHueckoe Pa6ora B rpynmnax c myOIM4HOM
OCTATKOB 3aHATHE MIPE3eHTALNEN pe3yIbTaTOB
CamocrosarenbHas |[logOop u aHamu3 CTaTUCTUUECKUX
pabora JTAHHBIX
TeopeTnyeckue OCHOBHI U Jlexmsa [TpobGnemMHuas nexws
TEXHOJIOTHH MpoIecca .
9. KATATHTHYECKOrO [IpakTueckoe Pa6ora B rpynnax c myOIUaHOM
KPEKHHTA 3aHATHE MIPE3CHTALMEH PE3yIbTAaTOB
CamoctosarenbHas |[logOop u aHAU3 CTATUCTHYECKUX
paboTa JTAHHBIX
TeopeTnyeckue OCHOBBI U Jlexmsa [IpobnemHuas nexuus
TEXHOJIOTHS IpoLecca =
10. HAPOKPEKHHTA [IpakTHueckoe Pa6ora B rpynmax c myOIM4HOM
3aHATHE MIPE3eHTAlNEN pe3yIbTaTOB
CamocrositensHas |[logbop u aHamM3 CTaTUCTUYECKUX
pabora JTAHHBIX
TeopeTnueckue OCHOBHI U Jlexusa [TpobGnemMHuas nexmus
TEXHOJIOTHH MpoIecca .
1. H3OMepH3AIIIH [IpakTueckoe PaGora B rpynmax c myOITUaHOM
3aHATHE MPE3CHTAINEH Pe3yIbTaTOB

NEHTAHT€KCAaHOBOM




bpakuun CamocrostensHas |Ilon6op u aHATU3 CTATUCTUYECKUX
paboTa JTAHHBIX
[Tpouecc ankunupoBaHust Jlekuust [IpobnemHuas nexiuus
n3o0yTaHa OyTUIeHAMU —
12. [IpakTrueckoe Pabota B rpynmax ¢ myOimaHOR
3aHATHE Mpe3eHTAIMEeH Pe3yIbTaTOB
CamocrositensHas |[TogOop u aHamM3 CTaTUCTUYECKUX
paboTa JTAHHBIX
Teoperuveckre OCHOBHI H Jlexmust [TpoOnemHast ekuus
TEXHOJIOTUH TIpolecca -
13. MOy UEHHS MaceT ITpakTnueckoe Pa6ora B rpynmax c nyOnUYHON
3aHSATHE MIPe3CHTAIMEN Pe3yIbTaTOB
CamoctosrenpHas |[logOop u aHATU3 CTATUCTHYECKUX
paboTa JTAHHBIX

6. OueHouHble cpeacTBa (MaTepuajibl) AJsl TEKYIIEr0o KOHTPOJISI yCIeBaeMOCTH,
NMPOMEKYTOUYHOM aTTeCTALNH 00y4al0IIUXCS

6.1. KOHTpOJII)HI)Ie BOIIPOCHI IJISl IPOBEACHUA TCKYLIECI0 KOHTPOJIsA

1. DyIeMEHTHBIN U yTIEBOAOPOAHBINA COCTaB HE(DTH. YTIIEBOIOPOILI HEPTH.

2. XapakTepuCTHKa TeTepOOpraHMuecKux coeanneHnii Hegru. x pomnp B mepepaboTke
Hedtu.

3. Acdanbro-cmonucteie BemecTBa. HedTh kak komnouanas cuctema. ['pynmoBoit
XMUMUYECKHI cocTaB He(TH.

4. Texuumueckas kinaccupukanuss Heptu. Ilokazatenn kiaccupukanum #u  UX
XapaKTepUCTHKA.

5. Texnonornyeckass kinaccuuxauuss Hedtu. Ilokazarenn kinaccupukaum U UX
XapaKTepUCTHKA.

6. TomnuBHBIA BapuaHT mepepabOTKU HepTH. XapaKTepHCTUKA MOJyYaeMbIX
MPOIYKTOB MTepepabOTKH.

7. TOIIMBHO-MACIISIHBIM BapuaHT mepepaboTKu HepTH. XapaKTepUCTUKA MOTyYaeMbIX
MPOIYKTOB TTepepabOTKH.

8. Hedrexummueckuii BapuaHT mnepepaboTku HepTH. [Ipomeccsl W NpoayKuus
HEePTEXUMHUYECKUX TIPOU3BOJICTB.

9. OOGe3BoxkuBaHue u oOecconmuBanue HepTn Ha ycraHoBkax OJJIOY Ha
He(drenepepabaThIBarOUX NMpeaAnpUATHAX THUbl AMyIbcuii. CrTOCOOBI pa3pyIIeHUs] IMYJIbCHA.

10. OcobenHoct HEPTH KakK CHIPbs IJsl pas3[esieHUs] MO TeMIepaTypaM KHIIEHUS.
Hcnonb3oBaHue BOASHOIO Mapa U BaKyyMa B Ipoleccax HerenepepadoTKu.

11. Knaccu¢pukanuss MOpOMBIIUICHHBIX YCTAaHOBOK II0 CXEME HCHapeHust U HUX
XapaKkTepuCTHUKA. JJOCTOMHCTBA KPYITHBIX KOMOMHUPOBAaHHBIX YCTaHOBOK.

12. Knaccu¢ukanuss MOpOMBIIUICHHBIX YCTAaHOBOK II0 CXEME HCHapeHus U HUX
XapaKTepUCTHKA.

JlocTOMHCTBA KPYIHBIX KOMOMHUPOBAHHBIX YCTaHOBOK.

13. IpunmunuansHas cxema ABT-6 mns mepepa®oTku cTaOUIM3UPOBAHHON HEPTH C
OJTHOKpATHBIM HcHapeHrueM. MarepuaibHblil 6alaHC Mpolecca U XapaKTepUCTUKA IPOTyKTOB.

14. Tumbr TpyOwaThIXx Tieued mporeccoB HedTenepepabOTKH, HX Ha3HAYCHUE.
[Tokazarenu 3¢ (eKTUBHOCTH pabOTHI MEeYEH.

15. Macna wHedTaHple cMma304yHbIe. Bumbl
xapakTtepucTuku. [Ipucaaku k MaciaM U UX Ha3HAYEHUE.

Macell, HX OKCITyaTallMOHHBIC



16. Ha3HaueHume  HSKCTPaKUMOHHBIX  IPOLECCOB B  IPOU3BOJCTBE  Macel.
TexHonornyeckre napaMmeTpsl MpoLEccoB dKCTpakuuu. BeiOop pacTBopuTeneit 1 TpedoBaHus K
HUM.

17. TexHomorndeckue ImpoLecChl B NPOU3BOACTBE Macel, OCHOBHBIE YCIOBUS
IIOJIyY€HHUSI MAcCell ¢ HY’KHBIMH XapaKTepUCTHKaMHU.

18. TepmonecTpyKTUBHbBIE METO/BI MepepabOTKU HEPTSIHOTO Chipbs. X Ha3HaueHue u
XapaKTepUCTHKA.

19. Tepmuueckuid KpeKUHI. 3HAUEHHE M POJb HSHEPrUU CBA3M B TEPMUUYECKUX
poleccax.

20. XuMH3M TIPOLIECCOB TEpMoOJin3a HEPTIHOTO CHIPbS — YIJEBOAOPOIOB U
reTEPOOPraHNYECKUX COCAUHEHU.

21. KokcoBanue He(TSHBIX OCTAaTKOB, HAa3HAYECHHWE W CYIIHOCTH IMporecca s
yriryoneHus nepepaboTku HePTH.

22. VYcraHOBKa 3aMEIJIEHHOTO KOKCOBAaHHUSA: CXeMa Iporecca. XapaKTEepUCTHKA
HE(TSIHBIX KOKCOB.

23. butymuble marepuanbl. CocTaB U CBOMCTBA OMTYMOB: 3JIEMEHTHBIH W TPYMIOi
XMMHUYECKHH cOCTaB, KOJToUgHast cTpykTypa. Knaccugukanus outymon. CBoiicTBa OUTYMOB.

24. Knaccudukanuss M Ha3HAYEHHME KaTaIUTUYECKUX IPOLIECCOB IMepepadOTKU
HE(PTSIHOTO ChIPbS

25. Karanutuueckuil KpEeKMHI — Ha3HA4€HHE U CYIIHOCTh mporecca. Coippe U
KaTaJn3aTophl Mpoliecca, MaTepUabHbIM OallaHC U XapaKTePUCTUKA IPOTYKTOB.
26. Karanutnyeckudt pudopmuHr — HasHaueHue mnporecca. CpIpbe Ipolecca,

KaTaJau3aTophl IpoLecca.

27. MarepuaJibHblil OanaHc U XapaKTepUCTHUKA ITPOTYKTOB.

28. Knaccudukarus TUAPOr€HU3aLMOHHBIX IIPOLIECCOB. Karanuzatopa
TUJIPOTE€HE3aMOHHBIX MTPOLIECCOB, UX XapaKTEPUCTHUKA.

29. IIpouecchl THAPOOUUCTKU TUCTUIATHBIX (PaKLIUK.

30. 'uapokpekuHr Tsokenoro HedTsiHoro chipbsi. HaznaueHue u 0cCOOEHHOCTH TMpoIiecca
1Tl peanu3aluy riryookoil nepepaboTku HeTH.

31. OuncTKka TPUPOJHBIX Ta30B OT BPEIHBIX NMPHUMECEH: CepocoAepik allliX BEIIECTB,
riry0okast ocyIka rasa.

32. Tazodpakmmonupyromme (DY),  abcopOmoHHO-Ta30()PaAKIIMOHUPYIOIIHE
YCTaHOBKH (ATDY) HedTe3aBoa. Hasnauenue, [IOJIy4aeMble MPOAYKTEI.

6.2. KoHTpo/sibHBIE BONPOCHI W 3aJaHMs IS TPOBEJEHUS MPOMEKYTOUYHOMN
arrecranuu. [IpumepHbIii nepeyeHb BONMPOCOB K 3a4eTy

1. Ponb OTAENBHBIX HCTOYHHKOB SHEPTHH B TOIUTHBHO-HEPT€THIECKOM OallaHce.
2. [loaroroBka HedTH, ra3a U ra30KOHAEHCATa K repepadoTKe.

3. OCHOBBI TIEpePaOOTKU MPUPIHBIX TA30B U TA30KOHICHCATOB.

4. CtpoeHue He(pTAHBIX SIMYJIBCHI U CIIOCOOBI UX pa3pyLICHHS.

5. Knaccudukanus pusndeckux METOA0B NepepadoTKH He(DTH.

6. TeopeTnueckre OCHOBbI aTMOC(EPHOI 1 BaKyyMHOI NEperoHKH HE(TH.

7. A3eoTponHast ¥ SKCTPaKTUBHAsL IEPErOHKA.

8.ACOPOIIIOHHBIEC METO/IbI Pa3/IeJICHUs] U OUUCTKHU ChIPbS.

9. Neacdanpranust HEPTIHBIX OCTATKOB.

10. lemapaduanzanys HeQTSIHBIX HPAKIIHHA.

11. Knmaccudukarms XUMAIECKHX METOJIOB IepepaboTKu HEPTH.

12. TeopeTnyeckue OCHOBBI TEPMOIECTPYKTUBHBIX IIPOLIECCOB MEPEPabOTKH HEDTH.
13. KaTanutuueckuii KpeKUHr.

14. Karanuruveckuii pupopMuHr.

15. I'mapOKpeKUHT.



16. 'naponzomepusanus HePTIHBIX (PpaKLuii.
17. 'mapooyuncTKa CoaIPOBOrO TUCTUILIATA.

18. TIporiecchl U TEXHOJIOTHS aJIKMIMPOBaHUS N300yTaHa ojeuHaMu.

19. TpyGuaTble ey U UCTIapUTENH.
20. PekTu(pUKaIMOHHBIE KOJIOHHBI.
21. AGcopOepsl 1 ancopOepsl.

22. PeakTopbl U peETeHEPATOPBI.

23. Texuomorusi TiepepabOTKH Ta30B  aACOPOIMOHHBIMHU,

KOMITPECCOPHBIMU criocobamu.

24. Cxembl 00€3BOKMBAHUS U 00ECCOIMBAaHUS HEPTEH.
25. Tlpsimast meperoHka HeTH Ha aTMOC(EPHBIX U aTMOC(EPHO-BAKYYMHBIX YCTAHOBKAX.

26. BropuuHas nieperoHka OeH3HHa.
27. DKCTpaKTHBHAsI U a3€0TPOITHAs IIEPErOHKA.

28. [IpyHIMIIIAIBHBIE CXEMBI TEPMOAECTPYKTUBHBIX ITPOLIECCOB.

29. TurnoBble CXEMBbI THAPOOUUCTKU.

30. Knaccudukarysi ToBapHbIX HEPTEIIPOITYKTOB.

31. Cocras u cBoMcTBa TBEpABIX roprounx uckonaemsix (TI'H).

aObCOpOIIMOHHBIMU U1

32. Ilporecchl, MPOTEKAIOIIUE MPU KOKCOBAHUH CIIEKAFOIINXCS YTIICH.
33. CnekaHue U mpeBpalleHue MOJIyKOKCa B KOKC.

34. Beinenenue ra3000pa3HbIX IPOAYKTOB.
35.TexHonorus Npou3BOJCTBA KOKCA.
36. lectpyktuBHas ruaporenmzamus TTH.

37. Kunkodaznas u napodasHas ruJporeH13aLusL.
38. Cxema cuHTE3a BOJOPO/IA U OKCHA yTIIepoa.

39. OcHoBBI ra3uuKanuy 1 KOHBEPCHH YII€BOJOPOIHBIX ra30B.

40. YrnepoaHbie COpOSHTHI U X CBOWMCTBA.

4]1. OU3UKO-XUMUYCCKUE OCHOBBI NOJIYUCHUA YITICPOAHBIX COp6I/ITOB.

42. DnexTpozp! Ui BHIIUIABKY YyTyHa U CTaJIH.

43. YrnerpaduToBble KOHCTPYKIIMOHHBIE U YTTIEPOAHBIE KOMITO3UIIMOHHBIE MAaTEPUAIIBI.
44. Oco60 uucTtpie rpaduThI AJIs1 CHHTE3a aJIMa30B.

45. PexpucTauiin30BaHHbIE IPa(UTHI U CTEKIIOYTIIEPOI.
46. YrnepoHbIe BOJIIOKHA, (YIIEpEeHbl 1 HAHOTPYOKH.

47. CnocoObl NOTy4YeHUs] KOKCOB.

48. KyOoBbIe yCTaHOBKH KOKCOBAHHUSI.

49. YcTaHOBKH 3aMeJJIEHHOTO KOKCOBAHMS.
50. CoIpbe AJ1s1 MOJIO30JIbHBIX KOKCOB

51. Cesytomue MaTepHaibl, KAMEHHOYTOJIbHBIH IEK.

52. He(rsiHble U CIIAaHIIEBBIC TTCKH.
53. Texnomnorust yrierpaguToBbIX MaTepHAIIOB.

7. CucremMa oLeHUBAHUS IUVIAHUPYEMBIX Pe3yJbTaTOB 00y4eHMsI

dopmMa KOHTPOJIS 3a ogHy padorty
Munum. Makec. Bcero
0ayToB 0aJII0B
Texkyuii KOHTPOJIb:
- onpoc 5 bannos 10 6annos 50 b6annos
- yuacmue 8 OUCKYCCUU HA CeMUHape 5 bannos 10 bannos 10 6annos
- N0020MOBKA NPe3eHMAUUU 5 bannos 10 b6annos 10 6annos
- camocmosimesbHas paboma 5 bannos 10 b6annos 10 6annos
ITpomexxyTounas arrecranus (1ecmuposanie) 10 b6annos 20 bannos 20 b6annos
Hroro 3a cemectp 100 6annos




8. YueOHo-MmeToanueckoe 1 MH(GOPMAILMOHHOE 0o0ecreyeHHue U CIUTIIUHbI
8.1 OcHoBHasi iMTEpaTYpa
JleroBanbieB, A. O. Xumuueckas TEXHOJIOTHs: HEPTh U CHOCOOBI ee nepepadoTKH,
NUPOJIU3 PEBECHHBI, KOCBEHHbIE CIIOCOOBI M3MEPEHUsT (PU3UUECKUX BEJTMYUH B TEXHOJIOTHH,
aHaJIM3 Ta30BBIX CMECEH, TEXHOJIOTUS KepaMuKku : yueOHoe mocobue / A. O. JletoBanbies, E.

A. PemernukoBa. — PocroB-Ha-J/lony, Taranpor : HU3garensctBo IOxHOTrO (hemepasibHOro
yHuBepcurera, 2023. — 132 c. — ISBN 978-5-9275-4477-6. — TekcT : 371€KTpOHHBIN //
Hudposoii  oOpazoBarenwvHblii  pecypc [PR SMART :  [caiir]. —  URL:

https://www.iprbookshop.ru/135667.html (nata oOpamenus: 23.09.2024).

MengeneBa, Y. b. Duepro- u pecypcocOeperampomme TEXHOJIOTHH TITyOOKOH
nepepaboTKU YIJIEBOAOPOJHOTO CHIPhS MPHU NMPOU3BOJCTBE KPYMHOTOHHAKHOM MPOTYKIIUU
HeTexumMuu (ApoMaTHuecKue YIJIeBOIOpOJIbl) : ydeOHo-meToauyeckoe mocodue / Y. b.
Mengenea, A. I'. Cabuynmuaa. — Kazanp : Kazanckuii HallmoHaIBHBIA UCCIEAOBATEIIbCKUN
TexHojoruueckuil ynusepcurer, 2018. — 80 c¢. — ISBN 978-5-7882-2404-6. — Tekcr :
anexkTpoHHblt // Ludposoit obpazoBarenshblit pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/95073.html (nata obpamenus: 23.09.2024).

Paxmarymnmuna, A. Il. Xumuyeckass TEXHOJOTHS TEpPepaOOTKA Ta30BOTO CHIPHS.
Xumus cuHTe3-raza : yuebnoe mocodbue / A. Il. Paxmarymnuna, /[. B. beckpoBHbId. —
Kazanp : KazaHCkuil HallMOHAJIBHBIA MCCIIEOBATEIbCKUN TEXHOJOTMYECKHM YHUBEPCUTET,
2017. — 160 c. — ISBN 978-5-7882-2149-6. — Texkct : snexktpoHHbd // Lludposoit
00pa3oBaTebHBIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/79594.html (nata obpamenus: 23.09.2024).

Texnonorus nepepa®otku HeTH U rasza : yyebHoe nocobue / coctaButenu E. H.
WBamxkuHa [u ap.]. — Tomck : Tomckuil nonutexuudeckuil yuusepeurer, 2021. — 172 ¢. —
ISBN 978-5-4387-0974-9. — Texkcr : anextponnsiii // LludpoBoit oOpazoBaTensHbI pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/134306.html (mata oOpamienus:
23.09.2024).

Yepkacosa, E. . Texnonorun nepepaboTku HeTH U rasza. 3alau U yNPaKHEHUS :
yuebHoe nocobue / E. . Yepkacosa, H. JI. Cononosa, b. P. Baranos. — Caunkr-IletepOypr :
[Tpocnexktr Hayku, 2024. — 240 c. — ISBN 978-5-906109-80-4. — TekcT : 31eKTpOHHBIH //
Hudposoit  obpazoBarenvHblii  pecypc IPR SMART :  [caiit]. —  URL:
https://www.iprbookshop.ru/138639.html (zata o6pamenus: 23.09.2024).

8.2 JlomosiHMTEAbHAS JIUTEPATypa

AxmenpsanoBa, P. A. Xumuyeckas TEXHOJOTUS TEepepadOTKU Ta30BOTO CHIPbS :
nabopatopHblif npaktukym / P. A. Axmenpsnosa, A. I1. Paxmarynnuna, JI. M. FOnycoBa. —
Kazanp : Ka3zaHCcknii HaMOHAQJIBHBIA HCCIIEIOBATEIBCKUM TEXHOJOTMYECKUN YHUBEPCHUTET,
2015. — 80 c¢. — ISBN 978-5-7882-1708-6. — Texkct : snextponHsid // Lludposoit
00pa3zoBaTeNbHBIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/63543.html (mara obpamenus: 23.09.2024).

byceirun, H. HO. MopaenupoBanue sHepro- u pecypcocOeperaronimux MpoIeccoB B
XUMHUYECKON TEXHOJOTHH, He(pTEeXUMUM M OuoTexHosoruu : yudebHoe mocobue / H. IO.
byceirun, U. B. barpoB. — Cankr-IletepOypr : Cankrt-IlerepOyprckuii rocy1apcTBeHHbIN
YHUBEPCUTET MPOMBILIUICHHBIX TEXHOJOTUN U nu3aitHa, 2017. — 174 c¢. — ISBN 978-5-7937-
1525-6. — Texkcr : snextponssiii / LudpoBoit obpazoBarensubiii pecypc IPR SMART
[caiiT]. — URL: https://www.iprbookshop.ru/102528.html (narta obpamenus: 23.09.2024).

EmenbsubrueBa, E. A. TeopeTnueckre OCHOBbI XUMUYECKON TEXHOJIOTUH MepepabOTKU
YTIEBOJIOPOAHOTO ChIpbs : yueOHoe nocodue / E. A. EmenbanbrueBa, A. . A6onymnun, T. .
I'anneBa. — Cankrt-IlerepOypr : I[Ipocnext Hayku, 2024. — 112 ¢. — ISBN 978-5-906109-
79-8. — Texcr : anexkrponHsii // [{ludposoit o6pazoBarenbhbiii pecypc IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/138638.html (nara oopamenus: 23.09.2024).



EmenbsiaprueBa, E. A. OCHOBBI XUMHUYECKOW TEXHOJIOTHH TIepepaboTKH YTIIEBOAOPOIOB
= Fundamentals of chemical engineering of hydrocarbon processing : yueObHoe mocobue =
Study Guide / E. A. EmenbsabiueBa, A. M. A6aymaun. — Cankrt-IletepOypr : IIpocnekt
Hayxu, 2024. — 96 c. — ISBN 978-5-906109-75-0. — Tekcr : snexktponHslit // Hudposoit
o0pa3oBaTeNbHBIN pecypc IPR SMART : [calT]. — URL:
https://www.iprbookshop.ru/138626.html (nata o6pamenus: 23.09.2024).

8.3 IIporpammuoe obecnevyenue
1. Windows 10 Pro;
2. WinRAR;
3. Microsoft Office Professional Plus 2013;
4 Microsoft Office Professional Plus 2016;
5.Microsoft Visio Professional 2016;
6.Visual Studio Professional 2015;
7.Adobe Acrobat Pro DC;
8.ABBYY FineReader 12;
9.ABBYY PDF Transformer+;
10. ABBYY FlexiCapture 11;
11. TIporpammuoe obecrnieuenue «inter TESSy;
12. CnpaBouno-npaBoBas cuctema «KoncynpranT [lmrocy, Bepcus «dkcnepTy;
13. I1O Kaspersky Endpoint Security;
14. « Antumuiaruat.BY3» (unTepHer - Bepcusi);
15. « AHTHIUIarKAT - THTEPHETY.

8.4 Ilpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIHOHHBIE CIIPABOYHbIC
CHCTeMbI COBpeMeHHbIX HHPOPMALMOHHBIX TE€XHOJIOT U

1. Wurtepner — pecypc: CnpaBouHo-npaBoBas cucrema «Koncynbrant [laroc»
(http://www.consultant.ru);

2. MWurepuer — pecypc: http://www.iprbookshop.ru/ DnekTpoHHO-OMOIHOTEUHAS
cucrema «JPR BOOKS»;

3. Hatepner — pecypc: www.biblioclub.ru/ DnekTpoHHO-OMONHMOTEUHAs cHcTEMa
«YHUBepcuTeTCcKas OMOIMOTEKa OHIIANHY;

4. WntepHer — pecypc: http://e.lanbook.com/ DnexkTpoHHO-OMOIMOTEUHAs cUcTeMa

YHuBepcurerckas 0ubnuorexa «Jlaup»;

5. NnTtepuet — pecypc: https://cntd.ru DnekTpoHHBINA (OHI HOPMATUBHO-TEXHUYECKON U
HOPMAaTHUBHO-IIPABOBOM MH(POPMALINH.

6. UnTepHet — pecypc: https://www.nitu.ru/tng.htm / TexHonoruu Hedtu u raza

7. NaTepret — pecypc: https://neftekhimiya.ips.ac.ru/ / Hedrexumus

9. OOecneyeHne 00pa3oBaTeJbLHOI0 Mpouecca AJasi JUIl ¢ OrpaHWYeHHBIMH
BO3MO’KHOCTSIMH 3/10POBbSI 1 HHBAJIU/0B

VYueOHple W y4eOHO-METOAWYECKHE MaTephalibl Uil CaMOCTOSITEIbHOH paboThI
00ydJaromuxcsi U3 4YUClia UHBAIUAOB M JIMI[ C OTPAaHUYECHHBIMH BO3MOKHOCTSIMH 370POBbS
(OB3) mpenmoctaBnsitorcss B (opmax, aJalNTHPOBAHHBIX K OTPAaHHYEHHSIM WX 370POBbS U
BOCTIpUATHUS HHPOPMALIUU:

Jlnst caenbiX B caboBUASAIITNX

- Jexuuu OGOPMIISIIOTCS B BUJE SJCKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C MOMOIIBIO
KOMITBIOTEpA CO CIEIHATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIIeUeHUEM;

- THCbMEHHBIC 3aJ]aHMs BBIMOIHSIOTCS HAa KOMIBIOTEPE CO CHEIHATIN3UPOBAHHBIM
POTPaMMHBIM 00€CTICYCHHEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieuynBaeTCs MHIMBUYallbHOE paBHOMEpHOE ocBelieHrne He meree 300 nokc;


https://www.nitu.ru/tng.htm%20/
https://neftekhimiya.ips.ac.ru/

- JUIA BBITMOJIHEHUS 3a/laHUsl MPH HEOOXOAMMOCTH MPEJOCTABIISETCS YBEIMYHBAIOIIEE
YCTPOKCTBO; BO3MOXHO TaK)K€ MCIIOJIb30BaHIE COOCTBEHHBIX YBEIHMUUBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 3aJ]aHNs 0O(POPMIISIOTCS YBEIIMYEHHBIM HIPUPTOM;

- DK3aMeH W 3a4€T TPOBOIATCS B YCTHOH (popMe WM BBITIOJHSIOTCS B TTHCHMEHHOMN
¢dopme Ha KOMITBIOTEPE.

JI1st TIyXUX ¥ CJIa0O0CIIBITIAIIHX

- JeKmMu o(OpMISIIOTCS B BHJIE 3JEKTPOHHOTO JOKYMEHTa, JHOO MpenoCTaBiIIeTCs
3BYKOYCHJIMBAIONIAsl anmapaTypa WHAWBHAIYATBHOTO ITOJIb30BaHMS,

- MUCbMEHHBIE 33JJaHUs BBITOJIHAIOTCS Ha KOMITbIOTEpE B MUCbMEHHOU (opMme;

- DK3aMeH M 3a4€T MPOBOMATCS B INHUCHMEHHOH (opMe Ha KOMITBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHUS.

J1i1st T ¢ HApyIIEHUSIMH OTIOPHO-IBUTATEILHOTO amapaTra:

- JeKuuu Oo(pOPMIISIOTCS B BHUJE 3JCKTPOHHOIO JOKYMEHTA, JOCTYIHOIO C IOMOIUIbIO
KOMITHIOTEpA CO CIEIMATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIIeUeHUEM;

- THCHMEHHbIE 3a/laHUs BBIIOJHIIOTCS HA KOMIBIOTEPE CO CIEHUATU3UPOBAHHBIM
MIPOTrpaMMHBIM 00€CTICUeHUEM;

- 9K3aMeH M 3a4€T MPOBOATCA B YCTHOH (popMe WM BBINOJHSIOTCA B NMHUCbMEHHOMN
dbopme Ha KOMIIBIOTEPE.

IIpy HEOOXOOUMOCTH NpeIyCMaTpUBACTCA YBEIMUEHHE BPEMEHHU [UIl MOATOTOBKU
OTBeTA.

[Iponienypa  mpoBefeHHs ~ NPOMEXKYTOYHOM — arTecTalud Ui OOydYarouuxcs
YCTaHABJIMBACTCS C YYETOM WX WHAMBHIYAJIbHBIX MCUXO(PH3MUECKUX OCOOCHHOCTEH.
[IpomexxyTouHas aTTecTalnus MOXKET IPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tpu mpoBeneHUN MPOLEAYPHl OLIEHUBAHUS PE3YJILTATOB O0OyUEHUs TPeayCcMaTpUBacTCs
UCIOJIb30BaHUE TEXHUYECKHX CpEACTB, HEOOXOMUMBIX B CBA3M C HWHIAWBUAYAIbHBIMU
O0COOEHHOCTSIMU 00yYarommxcsl. OTH CPEJCTBA MOTYT OBbITh IIPEJOCTABIEHBl YHUBEPCUTETOM,
WJIN MOTYT MCIIOJIb30BaThCs COOCTBEHHBIE TEXHUUECKUE CPE/ICTBA.

[IpoBenenne mpoueaypbl OIEHHBAHUS PE3YyJIbTaTOB OOydYEHUS JIOIyCKaeTcs ¢
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcs 10CTyN K MHPOPMAIIMOHHBIM U Oubnnorpaduyeckum pecypcam B CETU
WutepHer ans kaxjaoro oOyuwaromierocss B ¢opmax, aJalTUPOBAHHBIX K OTPaHUYEHUSM HX
3II0POBbSI ¥ BOCTIPHATHS MHPOPMALINH:

Jlnst cnensIX U caboBUAALIMX:

- B IeyaTHOMU (hopMe yBEJIIMYEHHBIM HIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B hopme ayanodaiina.

JUist TIyXuX U caboCIbIaInX:

- B Ie4aTHo (opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

Jlnist o0y9aromuxcst ¢ HapyIIeHUsIMU OMOPHO-/IBUTaTEIBHOTO arapara:

- B Ie4aTHOH Gopme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.

VY4eOHbIe ayAUTOPUH 7Sl BCEX BUAOB KOHTAKTHON M CaMOCTOSITEIbHOIN pabOTHI, HAy4YHAs
O6uOnMOTEKa U MHbIE TIOMEIEHUs AJ1s1 00yUeHHs] OCHAILEHB! ClIeUaTbHBIM 000pyI0BaHUEM U
y4eOHBIMH MECTaMHU C TEXHUYECKHUMHU CPEICTBAMU O0YUCHHUS:

Jlnst cnensIX U caboBUAALIMX:

JUISL TIYXUX U CJIa0O0CIIBIIIAIINX:
- ABTOMAaTU3UPOBAHHbIM pabOYUM MECTOM JMJs JIIOJeH ¢ HapylleHHeM cilyxa Hu
cl1a00CIIBIIIAIINX;
- AKyCTUYECKHH YCUIIUTENb U KOJIOHKH;
Jnst o0ygaromuxcst ¢ HapyUIeHUsIMU OMOPHO-/IBUTaTEIBHOTO arapara:



- IEPEIBUKHBIMU, PETYJINPYEMBIMH 3proHoMuueckumMu napramu CHU-1;
- KOMITBIOTEpHOM TEXHUKOW CO clielnaIbHbIM IPOrPaMMHBIM 00€CTIEYeHHEM.

10. MaTepuajbHO-TeXHHYECKOe o0ecneyeHne TUCHUILUIMHbI BKJIIOYaeT:
1) Bubaunoreunsiit oy PI'BOY BO «CaxI'Vy;

2) MynbpTumMeauitnoe 000pyA0BaHUE JIsl YTEHUS JIEKUUNU-TTPE3CHTALINH;
3) TexHomornyeckoe U KOMIBIOTEPHOE BUPTYATbHOE 000PYI0OBAHUE;
4) TlakeT mMpUKIAJHBIX O0YYarOIIUX MPOTPAMM;
[Ipy moAroToBKE K MPAKTUYECKUM 3aHATHSAM M CaMOCTOSITEIHHOM paboTe MOXKHO
HCITOJIH30BaTh KOMITHIOTEPHBIE KJIACCHI CO CTAHIAPTHBIM MPOTPAMMHBIM 00ECTICUCHHEM.
JIeKMOHHbIE 3aHATHUA JOJDKHBI MPOXOAWTh B  MYJIbTUMEAUHWHOW  ayJAUTOPHUH,
OCHAIICHHOW KOMIIBIOTEPOM W OPOEKTOpoM. Jlekuuu kenaTenbHO  COMPOBOXKAATh
MpEe3eHTAlNEN, COIepKALLEH TEOPETUUECKUN WITFOCTPATUBHBIA MaTEpUal.
[Ipe3enTanust 1omKHA OBITH MOCTPOESHA 110 CIICAYIOIIEMY MPUHITUITY: TeMa, Ielb, 3a1a9u
JIEKIMH, KPATKOE COJIepKaHUE MPEeAbIIyIlIe JIeKIUU, TEOPETUUYECKUM MaTepuay, WTOTU
JICKITMOHHOTO 3aHSTHSI, 0003HAYEHBI BOIPOCH! W 3aJlaHUs ISl CAMOCTOSITEIILHOTO M3yYCHUS,

TeMa CJIEeAYIONIEH JEKIUH.



