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JOLICHT Kadeapsbl Teosiornu U HeTera3oBoro aena bessepxas E.B.

Pabouass mporpamma aucuMIUIMHBI TEXHOJOTHS CMa304HBIX MaTepuajioB YTBEp)KJIEHA Ha
3aceaHuu Kadeapsl TeoJIoTuH U HedTerazoBoro jena npotokos Ne 9 ot 28 mast 2026 r.

3aBenyroumii kadenpoit 2
TeOJIOTHH U He(pTera30BoOro jena: éﬂ) v Henucona S.B.

© OI'BOY BO «CaxI'V»



1. Heab 1 3aa1a4m JMCHUTLIAHBI

He.m: AUCHUIVIMHBI — PacCMOTPETh OCHOBHBIE 3aKOHOMEPHOCTH IIPOLECCOB
TEXHOJIOTHI CMa309YHBIX MaT€praiaioB, COBPEMCHHBIC TCXHOJIOTMYCCKHUE CXEMBI ITPOU3BOACTBA

CMa304YHBIX MaTEpUAIOB, CIIOCOOBI  PEryJMpOBaHUS  TEXHOJOTMYECKHX IapamMeTpoB
mponeccoB, METOZbI COBEPUICHCTBOBAHUA JAHHBIX TEXHOIOTHH.
3agayu AMCUMIIMHBI:
1) pacmmpenue kpyroszopa oOy4aromuxcs B 00JaCTH  TEOPUM  IPOLIECCOB
IIPOM3BOJICTBA CMAa30YHBIX MaTepUAJIOB;
2) wu3yuyeHUWe MEXaHU3MOB, (PUIUKO-XUMUYECKUX 3aKOHOMEPHOCTEH MpPOLECCOB

IIPOU3BOACTBA CMA304YHBIX MAaTEPUAJIOB;
3) oBnaJeHHE OCHOBAMHU TEXHOJOTHH IO MPOU3BOJACTBY HE(PTSIHBIX Macen U JIPYTuxX
CMa304YHbIX MaTe€pUaoB.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Juctiunimuaa b1.B.JIB.01.02 «TexHonoruss cMa3ouyHbBIX MaTEpUAOB» OTHOCHUTCS K
anexkTuBHOM yactu IB. 1 «/lucuumnunel (Moaynu) yueOHOTO IIaHay.

JUis ycrnemHoro OCBOGHMs [aHHOM AMCLUUIUIMHBI, HEOO0XOAUMBI C(HOpMUpPOBAHHbIE
3HaHUS ®3 JUcHMIUIMH: [lpomecchl W ammaparhl XHUMHYECKOH TexHoyoruu, Pusnko-
XMMHUYECKHE METOAbl  aHaliM3a TOBAPHBIX HNPOAYKTOB, TeopeTHuecKkue  OCHOBBI
TEXHOJIOTMYECKHUX MPOIECCOB NEpepabOTKH MPUPOIHOro rasa, TexHOoJorus MpoMBICIOBON
HNOJATrOTOBKU HEPTH U raza, AHaIMTUYECKas XUMUS U (PU3UKO-XUMUYECKHUE METO/Ibl aHAIIN3A.

OcBoeHMe JaHHOW TUCHUIUIMHBI HEOOXOAHMMO JJIsi HOCIEAYIOLIEr0 H3yYeHHUs TaKuxX
JUCLHUIUIMH, Kak: MoJenupoBaHue XHMHKO-TEXHOJIOTMYECKHX IpoleccoB, [Iporeccsl u
ammaparbl XUMHUYECKOW TeXHOJIOTHH, [Ipotieccs! U anmapaTsl XUMUYECKOH TEXHOJIOTHH,
CucteMbl ynpaBieHUs XUMUKO-TEXHOJIOTHYECKUMHU MpolieccaMy,  BrplicokoTemmneparypHbie
MPOLECChl XMMMUYECKHUX TEXHOJIOTUH, TakkKe JJid cOopa MarepHuaja U HalKMCaHUs BBITYCKHOMN
KBaJM(PUKAIIMOHHOM paboTBhI.

3. (I)opanyeMble KOMIICTCHIUHA U HHAUKATOPLI UX TOCTHKCHUA MO TUCHUIIJINHE

Koanbl Conep:xxanue KoMneTeHIIHT Kon n HaumeHoBaHUe HHAUKATOPA
KOMIIETEeHIINH JOCTH:KEHHUS KOMIIETEHIIMH
IIKC-1 CriocobeH oCcyecTBIATh [IKC-1.1 3Haer 3aKOHOMEPHOCTH
TEXHOJIOTMYECKUH TIPOLIECC B | MPOTEKAHMS TEXHOJOTUYECKOTO MpoIecca u
COOTBETCTBHUH C PEIIAMEHTOM | METO/IbI KOHTPOJIA JKCIUTyaTaluu

Y KOHTPOJINPOBATh
IKCILTYaTalI0
TEXHOJIOTMYECKUX 00BEKTOB

TEXHOJIOTMYECKUX O0BEKTOB.

[NIKC-1.2 OcymiecTBasieT TEXHOIOTUYECKUMA
IIPOLIECC B COOTBETCTBUH C PETJIaMEHTOM U
KOHTPOJIUPYET 9KCILTyaTalHuIo
TEXHOJIOTMYECKUX O0BEKTOB.

[IKC-1.3 Bnageer ocHOBaMu NIPOBENCHHS
TEXHOJIOTMYECKOIr0 nporecca B
COOTBETCTBUU C PETIAMEHTOM U METOJaMH
KOHTPOJISI OKCIUTyaTalliyd TEXHOJIOTMYECKUX
00BEKTOB.

4 CTpyKTYypa U coJepKaHue TUCUUNINHBI
4.1 CTpyKTypa QM CHUTIIAHBI




OO0mas TpyJO0EMKOCTh JAWCIUTUTHHBI
aKaJeMHYECKHUX YacOoB).

COCTaBJIsIET 2 3a4eTHBIC E€IUHHUIILI

(72

TpyaoeMKOCTh, akaJ. 4aCoOB

Bux padotet 7 Cemectp Bcero
O01asi TPY10€MKOCTh 72 72
KonrakTHas padora: 36 36
Jlexuun 16 16
[TpakTrueckue paboThI 16 16
CamocTrosrenbHas padora:
- MOATOTOBKA JI0KJIa/10B, pedepaToB
- MOATOTOBKA MYJIbTUMEINNHBIX IIPE3EHTALINN 36 36
- TIOUCK ¥ 00paboTKa CTaTUCTHYECKOW HH(pOpMaIUN
- HalMCaHue KOHCIEKTa
KontaktHas paGoTa B MepHOJ TEOPETHUECKOTO
o0yueHHs (IPOBEACHUE TEKYIIUX KOHCYIbTallUH U 4 4
WHJIUBUYyaIbHAs pab0Ta CO CTyJACHTAMH)
KonraktHas pabora B TEpUOI MPOMEKYTOUHOU
aTTectauuu  (MPOBEJIEHUE KOHCYJIbTAallMil  mepen - -
9K3aMEHOM)
KonTtponb 3HaHuit - -

Hrorosas popma KOHTPO.IA

3auer

4.2 Pacnpe):[e.ﬂe}me BUIO0B paﬁoTBl H UX TPYAOEMKOCTH IO pasaejaM NUCHUINJTIUHbI

Paznen mucrumnianabl/ BHtB1 yueGHO# paGoTEI @DopMBbI TEKYILIETO
TEMBI (B uacax) KOHTPOJIsl yCIIEBAEMOCTH,
IPOMEKYTOUHOM
KOHTaKTHas 5 aTTecTanuu
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Cripbé 11 712 |2 4 Juckyccus, 6ui-onpoc
1 | mpousBoacTBa
He(TSIHBIX Macesa
5 XUMHYECKHH COCTaB 712 | 2 4 PedeparuBHbIii 0630p
He(TSIHBIX Maces
3 XUMHAYECKHE METOOEI | 7 2 2 4 OO6cyxIeHne JOKIaI0B,
OYHCTKH TECTUPOBAHHUE
4/- -
Ouncrtka u 7 2 2 4 brun-omnpoc, o6cyxkaeHue
paszaeienue IIPE3EHTalUN
4 | He()TAHOTO CHIPHS
n30UpaTeIbHBIMU
PACTBOPUTEIISIMHU
5 Heacdanpruzanus 712 |2 4 Pedeparusnslii 0630p,
T'yJIpOHA MPONAHOM JTIUCKYCCHS




OuncTka MacIsTHOTO 7122 4 baui-onpoc, o6cyxeHue

6 Coipbst Mpe3eHTalHI
CCJIICKTUBHBIMHU
PacTBOPUTENISIMU
Kpucrannuzauus 712 | 2 6 bnuu-onpoc, obcyxaenune
KOMITIOHEHTOB Mpe3eHTaLHii

MacCIISHBIX (pakuuit
7 | U3 pacTBOPOB B
MOJISIPHBIX U
HETIOJISIPHBIX
PacTBOPUTEIISAX

DKkcrutyaTanus macen | 7 2 2 6 bmui-onpoc, o6cyxaeHne
B YCIIOBHSIX IIPE3EeHTalUN

8 | apKTUUYECKUX
TeMIIeparTyp
[Ipucanky K MaciaM.

3auer 7 YcTHBIN, 10 OKWJIeTam

Hroro: 72 |16 | 16 | 4/- 36 | -

4.3 Conepxxanue pa3iesioB JUCHUINITHHBI

Paspnen 1. «Coipbé AJ1s1 NPOU3BOACTBA HEPTAHBIX Maces»

[ToreHnmanbHOE coJepKaHUE Macel B HEPTIX pa3IMYHBIX MECTOPOXKACHUH.
Knaccudpukanmn HedTsHbIX Macen. OKCIUTyaTallMOHHbIE CBoicTBa Macenl. OCHOBHBIE
NoKa3aTel KauyecTBa HEQTSIHBIX Maced.

Paspnen 2. «XumMuuyeckuii cocraB HeQTAHBIX Mace/D»

CoBpeMeHHBIE NMPEACTABIEHUS O XUMUUYECKOM COCTABE U CTPYKTYyp€ KOMIIOHEHTOB
MacisiHbIX (ppakuuii HedTH. BinsHMe XMMHMUYECKOTO cocTaBa Ha (PU3UKO-XUMUYECKUE U
HKCIUTyaTallMOHHBIE CBOWMCTBA Maced. MeTobl M CIOCOObl OYMCTKH MACISHBIX (DPaKIMM.
[ToTounble cxeMbl Mpou3BoACcTBa Macen. [lepcnekTUBHBIE CXeMbl POU3BOACTBA HEPTIHBIX
Macerl.

Paspnen 3. «XumMuueckue MeTOAbI OYMCTKID)

XVMMUYECKHUE METOJbl OUMCTKU IUCTHIIATHOIO M OCTATOYHOIO ChIpbsi. OuuCTKa
IIEJIOYbI0 M CEpPHOM KHUCIOTOM. XuMusM mnporecca. OcHOBHblE (aKTOpbI Ipolecca.
TeXHOIOrMYECKUE CXEMBI.

Paznen 4. «Oumcrka u pasjeneHHe He(TSAHOro ChIpbsi H30HUpPaATENbHBIMH
PACTBOPHUTEISAMM

Teopetnueckue  OCHOBBI  IpoueccoB. [lpupoga cuil  MEXMOJEKYJISIPHOTO
B3aUMOJEHCTBUA. XapaKTepUCTHKA pacTBOpUTENEH. BiusHue npupoisl pacTBOPUTENS Ha
pacTBOPUMOCTh B HEM KOMIIOHEHTOB MacisHbIX (pakuuil. PacTBOpHMOCTh KOMIIOHEHTOB
MacJIHBIX (paKkIMi MpU TemIeparypax, NpUOIMKAIOMIKUXCS K KPUTHUECKON TeMIeparype
pacTBOpUTEIIS.

Pasnen 5. «/leacaabTU3anus ryipoHa NponaHoM»

Teopetnueckue ocHOBBI  mporecca. DakTopbl, BAMSAIOIIME Ha TIyOUHY
neacanpTuzanuu. TexHomoruueckoe opopmileHHE Mpoliecca, KOJOHHBI jeachalbTU3AIH.
TexHonoruueckas cxema OJHOCTYIEHUaTOM JeacdanbTU3alMM TyApPOHA IPOMAHOM.
MOIIHOCTh YCTaHOBOK, MaTepUaJIbHBIA OallaHC, pacXoJHbIE TIOKa3aTeNIM Ipolecca.
WNuTeHcudukanus npouecca neacanbTU3aIIH.

Pa3nea 6. «O4ncTKAa MACIASAHOIO CHIPbS CEJIEKTHBHBIMH PACTBOPHTEIAMID)

BnusHue mnpuponsl pacTBOpUTENs Ha PACTBOPEHHE KOMIIOHEHTOB MAacCSHBIX
¢bpakuuii: pacTBOpsOIIas CHOCOOHOCTh, W30MpaTENbHOCTh. DAaKTOPbI, BIMAIOLIME Ha



3P PEKTUBHOCTh OYMCTKH CEJICKTUBHBIMHM PACTBOPUTEISAMU. TpeOoBaHMs, PEABbIBISIEMbIE K
(dheHoTy, KaK pacTBOPUTEITIO.

BnusiHue peuupKyssiuy Ha r1yOuHY U3BJICUEHHS HeXKeIaTeIbHbIX KOMIIOHEHTOB.

TexHonornueckass cxemMa YCTAaHOBKU CEJIEKTUBHOM OYUCTKHM MAacCISIHOTO ChIPbs
(beHomom.

CenexTuBHas O4YMCTKa MacisHbIX (pakuuit  QypPyposoMm, OTIMUUTENTbHBIE
0COOEHHOCTH TEXHOJOrMYeckol cxeMbl. IHTeHcu]uKanus yCTaHOBOK CEJIEKTHBHOMN
ouucTKU. OUKCTKA MApHBIMU PACTBOPUTEISIMH (IyOCOJ-OUUCTKA).

Pa3nea 7. «Kpucramimsanus KOMIIOHEHTOB MAaC/JISIHBIX (paKkuuii U3 pacTBOPOB
B MOJIAPHBIX M HEMOJISIPHBIX PACTBOPHUTEJISIX»

Teoperuueckue OCHOBBI TpoleccoB jenapaduHuzamuu U 00e3MaciuBaHus.
@axTopel,  ompenensaoomue  3GE(EKTUBHOCTh  Ipouecca.  [eXHUKO-3KOHOMHYECKHE
IIOKa3aTeNu Mpolecca.

TexHonornueckas cxema YCTAHOBKM JenapadUHU3alMM MAaciasHOW (pakuuu B
pactBope ~ MOKronyon.  UuTeHcudukamuss — mpoueccoB  jaenapaduHH3AlMA U
o0e3MacauBaHusl.

Kommnekcoobpa3zoBaHue yrieBoAOpPOAOB MacisHBIX (pakuuid ¢ KapbaMuaoM u
TtrokapOamuoMm. @akTopsl mpouecca. TexHogoruuyeckas cxema.

Paznen 8. «Ikcmiayaranmusi Macel B YCJIOBHSIX APKTHYECKHX TeMIepaTyp.
IIpucanku k Mmacaam»

Hcnonp30BaHNE MOTOPHBIX Macesd IIPU HU3KHX TeMIlepaTypax Bo3ayxa. Biusnue
MoKaszaTesie KadecTBa Macesl Ha pabory nasurareneidl. Hasznauenue mpucamok. Cocras.
Knaccudukanus npucanok. VIx BausiHue Ha MOBEIEHUE Macell.

4.4 TeMbl M VIAHBI NPAKTHYECKUX 3aHATHI

Ne Ne pazpena HaumenoBanue O0beMm B
n/n AMCUMUIIMHBI NMPAKTHYECKUX/T1a00PATOPHBIX 3aHATHI yacax
1 |Ceipbé mst mpousBoacTBa | 3auamue 8 popme cemunap
He(TAHBIX Macel Bompocsr q1st 06cyxaeHus:
H3ydenune npoueccoB NoJy4YeHust MaciasiHbIX 2

JAUCTUIIIATOB, 0a30BBIX Macell, TOBaPHbIX MAaCCII.
OHpGI{GJ’IeHI/IC HHICKCA BA3KOCTH Macjia.

2 Paboma 6 epynnax c nybauunoii npezenmayuei
pe3ynrbmamos:
1. Omnpenenenue KHCJIOTHOTO yucia
He(TAHBIX Macell.
2. Omnpegnenenue LIEJI0YHOTO yucia
He(TAHBIX Macell.
3. OmnpenenecHue qucia OMBUICHUS
. HEQTSIHBIX Macell.
XUMUHICCKIH COCTAR 4. Onpenenenue coJlepKaHus
HEQTAHbIX Macen MEXaHUYECKUX MpUMeceii B HE()TSHBIX MacJax. 2
5. Anamus (b paKkLMOHHOTO cocTaBa

He(TAHBIX Macell.

6. OmnpeneneHue colepkaHus BOAbI B
He(TAHBIX Maciax.

7. Wpentuduxanms npucagok B He(TIHBIX
Maciax.

8.  OmpeneneHue BA3KOCTHO-TEMIEPATYPHBIX
XapaKTepUCTHK HE(DTSIHBIX Macell.




9. Omnpenenenne TemnepaTypbl 3aCTbIBAHUS
He(TSIHBIX Macer.

10. HM3yuenue BIUSHHMA cocTaBa HE(TAHBIX
Maces Ha UX HKCIUTyaTallMOHHbIE CBOKCTBA

XUMHUYECKHE METOIbI
OYHCTKH

3anusamue 6 popme cemunapa (pazoop
KOHKDEmHbIX CUmMyayuii)

Teopernueckas wyacth: IlpuHuunel mnpouecca
AKCTPAKIMU, BBIOOP OSKCTPAreHTOB, (HaKTOPHI,
BIMSIONIME HA 3PPEKTUBHOCTH IKCTPAKIINH.
[IpakTnueckas 4acTh: [IpoBenenue
7a00paTOpPHOTO  AKCIEPUMEHTAa 110  OUYUCTKE
He(TENPOAYKTa METOJIOM OJKCTPaKIMH, pacuer
nokasaresnen 3PeKTHBHOCTH.

Teopetnueckass yacth: TeopeTnuyeckue OCHOBBI
ajcopOIMu, BUABI aJCOPOCHTOB, MEXaHU3MbI
aziIcopOoIuu.

[IpakTnueckas 4acTb: [IpoBenenue
7a00paTOpPHOTO  HKCIIEPUMEHTAa 10  OYUCTKE
HeTENpOAYKTa C HCIOJIb30BAHUEM PA3THUYHBIX
a7IcOpOEHTOB, OlleHKa 3 (HEKTUBHOCTH.
Teopernueckass 4vactb: IlpuHIUIBI peareHTHOU

00paboTKH,  BUIBI  pPEAreHTOB,  PEAKIIWH,
poTEKaroIue mpu o0padoTKe.
[IpakTnueckas 4acTh: [IpoBenenue

71ab0paTOpPHOTO  DKCIIEPHMEHTAa IO OYUCTKE
HedTENpoAyKTa C MPUMEHEHHEM pEarcHToB,
aHaJIM3 MOJYYEHHBIX PE3YJIbTATOB.

OuncTka U paszesieHue
HE(PTSIHOTO ChIPbS
n30upaTeIbHBIMU
PaCTBOPUTEISIMH

Paboma 6 epynnax ¢ nybauunoti npezenmayueti
pe3yibmamos:

N3ydenue npoiiecca CeIeKTUBHON OUYNUCTKU
MacCJISTHBIX (ppakuuii n30upareIbHBIMU
PacTBOPUTENISIMHU

BiusiHue coctaBa pacTBOpPUTENS Ha BBIXOJ U
KauecTBO paduHaTa

Omnpenenenne ONTUMAIBHBIX YCIOBHUM
IIPOBE/ICHUS CEJIEKTUBHOM OUYHUCTKHU

Pacuer 1 mo60p OCHOBHOTO 00OPYIOBAHUS /TSt
IpolLecca CEEKTUBHON OYUCTKH
MonennpoBaHue U ONTUMM3ALMS Ipoliecca
CEJIEKTUBHOU OYHMCTKHU

Pa3paboTka TeXHOJIIOTHYECKOI CXeMbI Ipolecca
CEJIEKTUBHOU OYMCTKHU

AHanu3 ¥ KOHTPOJIb KayecTBa paduHaTa u
JKCTpaKTa

N3yueHune perenepanuy paCTBOPUTEIIECH IS
MIOBTOPHOI'O UCIIOJIb30BAHMS

Ornenka SKOHOMUYECKOM 3 (HEKTUBHOCTH
IpolLecca CEIEKTUBHON OYUCTKH
DKOJIOTUYECKHE aCIIEKThI IPUMEHEHUS
n30UpaTeabHbIX PACTBOPUTENICH

Heacdanbruzanus

3anamue 6 gpopme Kpyenozo cmona

dakTophl, BIIHSTFOIIINE Ha TIyOuHYy




I'yIpOHA IPOIIaHOM

neacdanpranuy. TexHomorudeckoe odopmiieHue
npouecca, KOJIOHHBI neacanbTalum.
TexHomornueckass  cxeMa  OJHOCTYIEHYATOU
neacanbrauy ryIpoHa MponaHoM. MOIIHOCTh
YCTaHOBOK, MaTepHaJbHBIA OallaHC, pacxogHbIE

HIOKa3aTeIH nporecca. Nurencupukanms
npoiiecca jeachaibTaluy.
[ytn MOJEPHU3AIIH YCTaHOBOK

neacalbTU3allMd W CEJICKTHBHOW  OYMCTKHU.
OneymHasi ounucTka MacisiHbiX (pakmuii. Ceipbé
AJid OpOU3BOJACTBA CHHTCTHUYCCKUX CMA30YHbIX
Macell.

OuncTKa MaciagHOTO
ChIpbs CENEKTUBHBIMU

3ausamue 6 popme cemunap
Bomnpocsr qyst o0cyxnenus:

PaCTBOPUTEIISIMH Omnpenenenne  (pakIMOHHOTO  COCTaBa U
IUIOTHOCTH MACJISTHOTO CBIPBSI.
N3yyenne mporecca SKCTPAKTUBHON OUYUCTKU
MacCJISTHOTO CHIPbS (PeHOJIOM.
UccnenoBanue  BIUSHUA ~ TeMIepaTypbl U
COOTHOILIEHUS CBIPBE-3KCTPAreHT Ha
a¢hexTHBHOCTH Tporiecca (PeHOTbHON OYUCTKH.
H3ydeHue mporecca OYUCTKU MAclSIHOTO ChIPbs
JUMETUI(hOpMaMUIOM.
CpaBHHUTENBbHBIN aHau3 s dexTuBHOCTH
OYMCTKA  MACJISIHOTO  ChIpbsi  (eHoNoM U
TUMETHI(HOPMAMUIIOM.
OnpeneneHne KadyeCTBEHHBIX  XapaKTEPUCTHK
paduHATOB,  TOJYYEHHBIX  IPU  OUHUCTKE
MAaCJISTHOTO CBHIPBSI.
OnTumuzanus IapaMeTpoB nporecca
M30MpaTeNbHOM OYUCTKH MACIISTHOTO CHIPBSI.
Pa3paboTka TEXHOJIOTMYECKOW CXEMBI Tpolecca
OUMCTKA MACJSHOTO  CBHIPbSI  CENIEKTUBHBIMU
PACTBOPHUTEIISIMH.

Kpucrannuzanus 3anamue 6 gpopme cemunap

KOMITOHEHTOB Bormpocs! 11t 06cyxaeHus:

MaCIISTHBIX (PpaKimii N3y4eHre nmoisipHBIX U HETIOJISPHBIX

u3 pacTBOpPOB B|pacTBOpuTenel. Kak ux cBoiCTBA BIMSIOT Ha

MOJIIPHBIX M HETOJIIPHBIX |TIPOIIECC KPUCTAIITU3AINY.

PacTBOPUTEINAX PaccmoTpeTs pa3nuyHbie METOIBI

KpUCTAJUIM3ALMU: OXJIAXKICHUE, HCTIApEHUE U
nepe3achIIKa.

Kpucrannuzanus u3 HENoOJIApHBIX
pactBoputeneit: [lonydenue kpucTamion
KOMIIOHEHTOB MacisHBIX (DpaKiuii u3
HENOJISIPHBIX PACTBOPUTEIIEH; aHAIIN3
TOJIYUCHHBIX KPUCTAJIJIOB.

Kpucramm3zanus u3 NoJapHbIX PaCTBOPUTEIICH:
[Ipouecc kpucrammsanuu U3 NOJISIPHBIX
pacTBopuTENel; 0COOEHHOCTH M HECOBIAACHHUS C
KpHCTaHHH3aHHeﬁ U3 HCIIOJISIPHBIX.




Bnustnue Temneparypsl Ha KpUCTAIUTU3ALHUIO:
DKCIEPUMEHT MO U3MEHEHUIO TEMIIEPATY Pl U
€ro BO3JICMCTBUE Ha MPOLECC KPUCTATUTH3ALIUU.
O1ieHKa YUCTOTHI KPUCTAIOB: MeTobl aHaIM3a
YUCTOTHI MOJIYYEHHBIX KPUCTAJIIOB
(cnexTpockonusi, XxpomaTorpadus u ap.).
Kpucrannmzaunss MHOTOKOMITIOHEHTHBIX CUCTEM:
HccnenoBanue KpucTauin3auu A (ppakiui,
COCTOSIIUX U3 HECKOJIBKUX KOMIIOHEHTOB;
BJIMSIHUE B3aMHOI'O PACTBOPEHMS.
[IpakTueckoe npumeHenue: M3yuenue
IIPOMBILIUIEHHOTO MPOLECCa KPUCTAIIN3ALUH B
MIPOU3BOJICTBEHHBIX YCTAaHOBKAX; aHAJIU3
IIPUMEPOB.

DKOJIOTHYECKHUE aCIEKThl KPUCTAIIU3AIUU:
Bnusinue pactBopuTeneil Ha OKpYyKarollyro
Cpely U albTePHATUBHBIE METOIbI
KpUCTaJUIM3AIHH.

DKCIutyaTauus mMacel

B YCIIOBUSIX

aApKTUYECKUX TEMIEpaTyp
[Ipucanku k macinam.

3anamue 6 gpopme cemunap

Bomnpocsr qist o6cysxnenus:

[Ipucanku k macnaMm. Beenue B apkTuueckue
ycnoBusi: OcoO0EHHOCTH HKCIUTyaTallui Macel B
YCIIOBUSAX HU3KUX Temiieparyp. [IpoGnemsr,
CBSI3aHHBIE C BSI3KOCTBIO U TEKYUYECThIO.
Du3MKO-XMMHUECKHE CBOMCTBA Macell: 3yuenue
BJIMSTHUSI HU3KUX TEMIIEpaTyp Ha CBOICTBa Macen
(BsI3KOCTH, TEMIIEpATYypa 3aCTHIBAHUSA,
TEKY4YeCTh).

Tunsl Macen i apkTUdeckux ycnosuit: O030p
Pa3IUYHBIX TUIIOB Maces (MUHEpaJIbHbIE,
CUHTETUYECKUE, THAPOKPEKUHIOBBIE) U UX
IPUMEHEHUE B apKTHUYECKUX YCIOBHSIX.
[Ipucanku k macinam: OCHOBHBIE BUIbI TPUCAT0K
(crabunuzaTopsl, MOIU(GUKATOPHI BI3KOCTH,
POTUBO33ANPHBIC TOOABKH) U MX BIUSHUE HA
CBOMCTBA MaceJl IPH HU3KUX TeMIIepaTypax.
Bnusinue npucaok Ha BI3KOCTh:
DKCMEPUMEHTATHFHOE UCCIICIOBAHUE BIUSHUS
Pa3IMYHBIX MPUCATOK Ha BA3KOCTh Macei B
YCIIOBHSIX HU3KHUX TEMIIEPATyp.

Meroas! TecTupoBaHust macen: M3zydyenue
METOJIOB HCTIBITAHUS MaceJl Ha apKTUYECKHE
CBOMCTBA, TAKMX KaK TECT Ha
HU3KOTEMITEPATypPHYIO TEKYUYEeCTh U
KPUOCKOITUYECKAS! BA3KOCTb.

TecTupoBaHue Maces B YCIOBUSX HU3KUX
temriepatyp: [IpoBeneHre ucnpITaHui Ha
TEKY4YeCTh U TPOKAYMBAEMOCTH MaceJl MpH
MOHIDKEHHBIX TeMIlepaTypax B 1a00paTOpHBIX
YCIIOBHSIX.

CpaBHeHME Macel U MPUCAOK: AHAIU3 BIUSHUS
Pa3IMYHBIX MPUCAIOK HA DKCIUTYaTallMOHHBIE




YCJIOBHSIX MOPO30B.

IIPHCAJIOK.

CBOWCTBA Pa3HBIX TUIIOB MACeJ B AKCTPEMAIIBHBIX
TEMIIEPATYPHBIX YCIOBUSIX.

Ouepreruyeckast 3p(HEeKTUBHOCTh MACEI:
HccnenoBanue BAUSHAS YKCTUTYyaTaIlHOHHBIX
CBOWCTB Maces Ha MEXaHHUYECKYIO
3(PEKTUBHOCTD U SKOHOMHIO TOIUIMBA B

DKojorudeckue acnektol: PaccMoTpenue
BJIMSAHUSA UCTIOJIb30BAHU MPUCATOK U MACCJI HA
9KOJIOTHIO B apKTUYECKUX 30Hax. PaccMoTpenue
AJIBTCPHATUBHBIX 9KOJIOT'MYCCKH YUCTBIX MACCII U

IIpakTueckoe npumernenue: [Ipumepst
YCIEIIHOr0 IPUMEHEHHSI MACET C IPUCAIKAMHU B
pEaJIbHBIX YCIOBUAX apKTUYECKUX OIEpaLnil.
OO0cyXIeHHe KeHCOB M TEXHOJIOTHI.

UTOro

16

5. O0pa3oBaTesibHbIE TEXHOJOTHU

Ne Buabl yueOHbIX
HaumenoBanme pa3aesa . Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH
n/n 3aHATHI
1. | Coipbé aist mpou3BOACTBA Jlexuus BBonnas nexmus-undopmanus ¢
He(TSIHBIX Macen WCIIOJIH30BAHUEM MPE3CHTAIHI
[IpakTnueckoe Kpyriblii cron (auckyccusi)
3aHATHE
CamocrositensHass | KoHcynbTupoBaHME U MpOBEpKa
pabota JIOMAIITHUX 3a/IaHui TTOCPEICTBOM
3JIEKTPOHHOM IOYTHI
2. XUMHUYECKUH COCTaB Jlexnus [IpoGnemHas TeKIus
He(TSHBIX Macell [IpakTnueckoe Pabota B rpynmax ¢ myOGiauaHon
3aHsTHE pe3eHTaluen pe3yabTaToB
CamocrosarenbHas | [logOop u aHamu3 cTaTUCTUYECKUX
pabora JIAHHBIX
3. XHUMHYEeCKHE METOIBI Jlexusg Jlexiusi-Oecena ¢ UCIOAB30BAHUEM
OUUCTKH KOMITbIOTEPHBIX U
MYJIbTUMEININHBIX CPEJICTB
00yUeHHS
[IpakTrueckoe Pa300p KOHKpETHBIX cUTYyaIui
3aHsITUE
CamoctosarensHas | KoncynbTupoBaHue u npoBepka
pabota JIOMAITHUX 3a1aHUI OCPEACTBOM
AIIEKTPOHHON MOYTHI
4. OuuncTka U pa3aeneHue Jlexuus [Tpobnemuas nekuus
HEQTAHOTO CHIPhA [IpakTrueckoe Pabota B rpynmax ¢ myOnuaHON
n30MpaTeIbHBIMU N
3aHsITUE MPE3eHTALMEN pe3yIbTaTOB
PacTBOpHTCILIMU CamocrosarensHas | [logOop u aHamu3 CTaTUCTUYECKUX
paboTa JTAHHBIX
5. Heachanpruzamnus Jlexuus Jleknus-0Oecena ¢ UCIIOJIL30BAHUEM
TyJIpOHA MPONAHOM KOMITBIOTEPHBIX U




MYJIbTUMEUNHBIX CPEICTB
00yUJCHHS
[IpakTueckoe Kpyrusiii cron
3aHATHE
CamocrosarenbHast | KoHcynpTupoBaHue u npoepka
pabota JIOMAILIHUX 3a/laHUuH TIOCPENCTBOM
DJICKTPOHHOM MOYTHI
OuncTKa MacIsHOTO Jlexuus [Tpobnemuas nexkuus
ChIpbsi CEEKTUBHBIMU ~
PACTBOPHTEAMH [IpakTueckoe Pa6ora B Tpymmax c myOIM4HON
3aHATHE IIPE3CHTALUEN PE3YIbTaTOB
CamocrosarenbHas | [lonOop u aHamu3 cTaTUCTUUECKUX
paboTa AHHBIX
Kpucramnmmszanus Jlexums [IpoGnemHas nexus
KOMIIOHEHTOB -
MaCTSHBIX (bpaKiwit IIpakTnueckoe Pa6ora B rpynnax c nyOIMYHON
W3 PACTBOPOB B MOJAPHBIX 3aHSTHE Ipe3eHTalnel pe3yJbTaToB
U HETIONAPHBIX CamocrosrensHas |Ilonbop u aHAMU3 CTATUCTUYECKUX
DPACTBOPHTEISIX pabota JTAHHBIX
OKcIuTyaTamus: Macel Jlexknus [TpobnemHuas nexmus
B YCIIOBUSIX —
8. APKTHYECKHX TEMTIEPATYP [IpakTnueckoe Pa6ora B rpynnax c nyOIUYHON
TIpHCATKH K MACITaM. 3aHsTHE Mpe3eHTallel pe3yIbTaToB
CamocrosrensHas |IlonOop u aHAIN3 CTATUCTHYECKUX
paboTta JTAHHBIX

6. OneHouynbie cpeacrsa (MaTepuasbl) AJsl TEKyLIero KOHTPOJISI yCIIeBAaeMOCTH,
NMPOMEKYTOYHOM aTTecTaluU 00yYaK0IIMXCS

6.1. KoHTpoibHBIE BONIPOCHI JIsl MPOBEACHHUA TEKYIIEro KOHTPOJIs

1. Xapakrepuctuka (U3MYECKUX U XMMHUYECKHX IPOLIECCOB B MPOU3BOACTBE 0a30BbIX
Macerl.

2. Bunpl kiaccuukanuii CcMa304HbIX MaTEpPHAIIOB.

3. OcHOBHbIE (PU3MKO-XHMHUYECKHUE M IKCIUTyaTallMOHHBIE XapaKTEPUCTUKN CMa304HbIX
MaTepHUaJIOB.

4. TpeboBaHus, MPEIbIBIIEMbIE K MacIaM.

5. Knaccudukamus 6a3oBbix Macen no ['OCTy u API, a Ttakxke mno oOmactam
IIPUMEHEHHUS.

6. IlorouHas cxema MPOU3BOJCTBA AMCTUIUIATHBIX 0a30BBIX Macel C MPUMEHEHHEM
CEJIEKTUBHBIX PACTBOPUTEIIEH.

7. IlpousBoacTBa 6a30BBIX Macen U3 pa3nudyHbix HedTel ([ToTounas cxema).

8. Iyt ncnosiabp30BaHusl MOOOUYHBIX MPOILYKTOB MaciIsHOTO IPOU3BOJICTBA.

9. Hasnauenme u (UIMKO-XMMHYECKHE OCHOBBI TIpolecca jaeac(anbTH3aIIH.
PacTBopuTeny, pa3HOBUIHOCTH NIPOLIECCOB.

10. Biiusinue nmapameTpoB mnpotiecca jeachaibTU3alui Ha KaueCTBO U BBIXO/J| LI€JIEBOTO
IIPOJYKTA.

11. Ilytm MonepHM3alIMU YyCTAaHOBOK neacdanpTu3anmu. CHIDKEHHE 3aTpaT Ha
pereHepario pacTBOpUTENIEH Ha yCTaHOBKAX Jieac(allbTU3ALHH.

12. Ha3nauenue u (PHU3MKO-XMMHUYECKHE OCHOBBHI IpOIECcCa CEJICKTHBHOH OYHCTKH.
PactBoputenu.

13. IlpuHnunuanbHas TEXHOJIOTMUECKasi CXeMa YCTAaHOBKH CEJIEKTHBHON OYMCTKHU.



14. VI3meHeHne OCHOBHBIX CBOMCTB CBIPbS IIOCJIE MPOBEACHUS CENEKTUBHOW OUNCTKH.

15. Ha3nauenme u (QU3MKO-XMMUYECKHE OCHOBBI IIpoliecca JenapaduHu3aluu
KpUCTaJIIIM3alMeN U3 pacTBOpOB. PacTBopuTENH.

16.  TexHonormueckue  OJIOKM  TMPOMBIIUIEHHOM  yYCTAHOBKM  COJIbBEHTHOM
nenapauHU3aLum.

17. Ha3nauenue mpoueccoB oOe3mMaciuBaHus Tradedl u merpoiaryMoB. Bunsl
IIPOLIECCOB.

18. OcobeHHOCTH XUMHUYECKOTO COCTaBa M OCHOBHBIX CBOMCTB TBEPABIX YIJIEBOAOPO/IOB
B 3aBUCUMOCTH OT UX (PPAKIIMIOHHOT'O COCTaBA.

19. Knaccudukanuu nmporeccoB aicopOIMOHHON OUYUCTKH MAaCJISTHOTO CHIPBSI.

20. CopOeHTbl, MIpUMEHsAEMBIE B aJCOPOIMOHHBIX IpoIleccax MPOU3BOACTBA Macel M
TBEPABIX YIIIEBOJOPOIOB.

21. IIpeumymiecTBa U HEJOCTATKH IPOLECCa HEMPEPHIBHON aICOPOLMOHHON OYUCTKH
Macel [0 CPaBHEHUIO C MPOIIECCAMU CEIEKTUBHOW OUYUCTKU U THUIPOOUHCTKH.

22. OCHOBHBIE XMMHMYECKHME PEAKLUH, MPOTEKAOIUE B TIUAPOTCHU3ALMOHHBIX
nporeccax.

23. T'uppoxpekusr. Hasznauenme. Texnomornyeckue mnapamerpsl. Katammzaropsl.
OcCHOBHBIE XapaKTEPUCTUKHU ChIPbS U MPOAYKTOB MAaCJIIHOIO THPOKPEKUHTA.

24. I'mnponsomepusanus U rupounsoienapapuHu3aus. Hasnauenue.
Texnonornueckue mapameTpbl. Karamuzatopsl. Celpbe mpolecca TI'MIPOU30MEpHU3aLUH.
KauecTBo nosy4aeMbIX MpOLyKTOB.

25. Karanutuueckas nenapadunusanus macen (K/IM). Haznauenue. Texnonornuyeckue
napameTpsl. Katanuzatopsl. Celpbe mpoliecca KaTaJUTHUYECKOW aenapaduHu3aiuy Macell.
KauecTBo nosy4aeMbIx MpoIyKTOB.

26. I'mppupoBanue macisHblx (paxiuii. Hasnauenune. TexHonornueckue napamerpsbl.
Karanuzatopsl. CeIpbe Ipoliecca THIPUPOBaHUS MAcIsSHBIX Qpakiuil. KauecTBo nomydaembix
IIPOJYKTOB.

27. T'mpponmoounctka  Macend. Ha3HaueHwe — TEXHOJIOTMYECKHE  MapaMeTphl.
karanu3aTopsl. CeIpbe Mpolecca THAPOAOOUYNCTKH Macen. KauecTBo nomy4aeMbIX MpogyKTOB

28. Ha3znaueHue miacTUYHbIX cMa3oK. O6acTu uX MpUMEHEHUS

29. Yrto Takoe IulacTMUHas (KOHCUCTeHTHas) cmaszka? KoiiouaHo-xuMuyeckue
ACTEKTHI.

30. JlucnepcuoHHas cpeia MIaCTUYHBIX CMa30K. Tumbl. XapakTepucTuKa.

31. ucnepcHas daza. Tunsl. Y CIoBUS IPUMEHEHUS B CMa3Kax.

32. IIpumeHsieMble 3aryCTUTENN B MPOU3BOJCTBE CMA30K.

33. CTpyKTypa IUTACTUIHBIX CMa30K, 0COOCHHOCTH e¢ (popMHUpOBaHUS.

34. OCHOBHBIE OTINYHS CMA30K OT Macell.

35. IlpeumyiiecTBa 1 HETOCTATKUA CMA30K MO CPABHEHHIO C MacjIaMH.

36. Knaccudukaruys cMa30k 110 Ha3HAYCHUIO.

37. Kimaccuduxarusi cMa30K 110 THITY 3aT'yCTHUTEIIS.

38. Knaccudukaruys cMa30K 10 TUCIIEPCUOHHOM cpejie.

39. Kakas w®3 CyIIeCTBYIONIMX KIACCHU(UKAIUSA TUIACTUYHBIX CMAa30K SBISICTCS
CUCTEMHOM.

40. OcHOBHBIE CHIPbEBBIC KOMIIOHEHTHI TUTACTUYHBIX CMa30K.

41. TpeOGoBaHMs M TPUHLUIBI MOAOOpAa MUCHEPCUOHHBIX CpeJ AN MPUTOTOBICHUS
CMa30K Pa3HOro Ha3HAYECHUSI.

42. YnydieHue KauecTBa CMa30K ¢ TIOMOIIbIO 100aBOK.

43. Paznuuue npucajoK W HAMOJHMUTENEH B JAEMCTBUM Ha CTPYKTYpY M CBOMCTBa
CMa3o0K.

44. OCcHOBBI TPOU3BOICTBA TUIACTUYHBIX CMA30K.

45. TexHOJIIOrMYEeCKUE napamMeTphbl IPOLECCOB MPOU3BOJCTBA CMA30K.

46. bnok-cxema (cTaguu) NPUrOTOBICHUS MJIACTUYHBIX CMA30K.



47. TUKCOTPOIIHBIE CBOMCTBA MJIACTUYHBIX CMA30K.
48. KommonaHas cTaOMIBHOCTD INIACTUYHBIX CMA30K.

49. Bausnaue CKOpPOCTH OXJIAXKACHUA B HpPOLECCC IPOU3BOACTBA CMA30K Ha

(dbopMHpOBaHHE UX CTPYKTYPBHI.

Macell.

50. Mexannueckass cTaOMILHOCTD INIACTUYHBIX CMa30K.
51. O6mras knaccuuKaims CHHTETHIECKAX Macel.
52. OCHOBHBIE IPEUMYIIECTBA H HEJJOCTATKA CHHTETHUECKUX Macell.

53. OcHOBHBIE OCOOCHHOCTH B CBOMICTBaX M 0OJACTSIX NPUMEHEHHUS CHUHTETUYECKUX

54. Tlonu-a-oneduroBsie Macna. OCHOBHBIE CBOMCTBA.

55. Ionu-a-onedgunossie Maciaa. OCHOBHBIE 00J1aCTH IPUMEHEHHUS.

56. CnoxxHo->¢upHbie Macia. OCHOBHBIE CBOMCTBA.

57. CunTteTnyeckue yrieBoaopoansie Macia. Kiaccuduxanms.

58. CuHTeTnueckue yrieBoaopoiubie Maciaa. OCHOBHBIE XapaKT€PHUACTUKHI
59. Onuroopranocunokcanbl, OCHOBHbIE CBOMCTBA U 00JIACTH MPUMEHEHHS.
60. [Ipenmy1iiecTBa TOBApHBIX MOTOPHBIX MACET HA CHHTETHYECKOM OCHOBE.
61. HeoOxoauMocTh pereHepanyu © yTUIM3aLMU OTPaOOTAHHBIX CMAa304HBIX

MaTepHaJIOB.

62. Tunbl 0TpaOOTaHHBIX CMa30YHBIX MaTEpPHAIIOB.

63. lcnonb3oBaHue 0TpabOTaHHBIX CMa304HbIX MAaTEPUAJIOB.

64. Perenepanus oTpaboTaHHBIX CMa30YHBIX MaTepuanoB. OCHOBHbIE TOHATHUS.

65. CriocoObl (METOIbI) pereHepai OTPaOOTaHHBIX MaCell.

66. ITopsimok c6opa oTpabOTaHHBIX Macell.

67. CBoiicTBa pereHeprupOBaHHBIX OTPAOOTAHHBIX CMA304YHBIX MACEI.

68. IIpuMeHeHne pereHeprupPOBAHHBIX OTPAOOTaHHBIX Maced.

69. Turnbl KOMOMHUPOBAHHBIX YCTAHOBOK, IPUMEHIEMBIX B MACISTHOM ITPOU3BOJICTBE.
70. MemOpaHHbIe TEXHOJIOTUH B npolieccax HedTenepepaboTKH.

6.2. KoHTposbHBIC BONPOCHI M 3aJaHMA [JIsi NPOBEACHHS INPOMEKYTOYHOM

arrecranmu. HpuMepHmﬁ NMEPEICHb BONPOCOB K 3a4Y€Ty

1. HazoBure Kkiaccu(uKaIyio 1 BUIbI TOTUIUB.

2. Ilepeunicanre OCHOBHBIE CBOMCTBA TOILIUB.

3. Kakue MeTo/1bl MPUMEHSIFOTCS JIJIs1 OUMCTKU MACIISTHBIX (DpaKIfuii?
4. TeopeTudeckre OCHOBBI IKCTPAKIIMOHHON OUMCTKH Macel

5. HazoBurte ocHOBHBIE TPeOOBaHMS K PACTBOPUTENSIM, IPUMEHSEMbBIM JUI TIPOU3BOICTBA

Macell.

6. OU3NKO-XUMHUYECKIE OCHOBBI TIPOIIECCA CETICKTUBHOW OYHCTKH Macedl.

7. Ha3oBUTE TEXHOJIOTHYECKUE TTAPAMETPHI MPOLIECcCa CENICKTUBHON OYMCTKH Macedl.

8. B uem cyThb mporiecca aenapaduHuzaus MacasiHbIX JUCTUILISTOB?

9. Ha3oBuTe OCHOBHBIC TMapaMeTpbl M TEXHOJOTHMYECKYI0 CXeMy THpolecca
nernapapuHU3ALNH.

10. JI71s1 yero npuMEeHsIFOTCSl CMa304HbIE MaTepUalIbI?

11. HazoBuTE OCHOBHBIE BHJIbI CMA30UYHBIX MATEPUATIOB M UX XapaKTEPUCTHKHU.

12. HazoBuTe onpeeneHue u3Hoca.

13. O61mue noHATHS O TPEHUU U U3HOCE.

14. Ha3oBuTe BU/IbI CMa304HBIX MAaTepPHAJIOB U UX KIACCU(UKAIHIO.

15. HazoBuTe Ha3HaueHue U TpeOOBaHME K MOTOPHBIM MaciiaM.

16. [lepeunciute OCHOBHBIE SKCILTyaTal[MOHHbIE CBOMCTBA MOTOPHBIX Macedl.

17. HazoBuTe n3-3a 4€ro MEHsIOTCSI CBOMCTB Macell PU SKCIUTyaTalliy JBUTaTeNs?

18. Ilepeuncnure 0COOEHHOCTH CUHTETUYECKUX U MOYCUHTETHYECKUX MOTOPHBIX Macell.



19. Ha3oBuTe OCHOBHBIE SKCIUIyaTallUOHHBIE CBOWCTBA W IIPUMEHEHHUE IUIACTUYHBIX

CMa30K.
20. Ha3zHaueHue 1 NpUMEHEHNE IJIACTUYHBIX CMA30K.
21. DkcrutyaTallMOHHbIE CBOMCTBA CMA30K U METOJIbl UX OLIEHKH.
22. Knaccudukarys 1 MapKMpOBKa IIACTUYHBIX CMa30K.
23. ACCOPTUMEHT CMa30K, X IPUMEHEHHE U B3aUMO3aMEHIEMOCTb.
24. DKcIulyaTallMOHHbIE CBOMCTBA U UCIIOJIb30BAHUE TEXHUUECKHUX KHUJIKOCTEM.
25. Oxaxgaronme KUIKOCTH.
30. TopMO3HBIE KUAKOCTH.
31. AMOpPTH3aTOPHBIE KUIKOCTH.

32. OCHOBBI pauOHAJIBHOT'O W 3KOHOMHOI'O HCIIOJIb30BaHUA TOINIMBA W CMA30YHBIX

MaTepuaoB.

7. CucteMa OLleHHUBAHUS IUIAHMPYEMBIX Pe3y/IbTaTOB 00y4eHHs

dopma KOHTPOJIA 3a o1HY paboTy
MuHuM. Makc. Bceero
OaJoB OaII0B
Texynui KOHTPOJIb:
- onpoc 5 bannos 10 bannos 50 b6annos
- yuacmue 8 OUCKYCCUU HA CeMUHape 5 bannos 10 b6annos 10 6annos
- N0020MOBKA NPE3CHMAUUU 5 bannos 10 b6annos 10 6annos
- camocmosimesibHas paboma 5 bannos 10 b6annos 10 6annos
[TpomexxyTouHas arrecranus (1ecmuposanie) 10 6annos 20 bannos 20 6annos
HToro 3a cemectp 100 6annos

8. YueOHo-MeTonnueckoe u MHGOPMAIIHOHHOE 0O0ecneyeHHue N CIUTIIUHbI
8.1 OcHoBHas JuTepaTypa

Kapramesnu, Amnatonuii HwukonaeBuu. TomnmBo, cMa3ouHble MaTepUaANbl U
TEXHUYECKHE KUAKOCTH [ DIEeKTPOHHBII pecypc] : yuebHnoe mocobue / A. H. Kapramesuy, B.
C. Toscthika, A. B. I'opaeenko ; pen. A. H. Kapramesud. - Dnektpon.gaH. - M. : Uadpa-M ;
Musnck : Ho- Boe 3Hanue, 2021. - 421 c. - (Boiciiee oOpa3zoBanue - bakanaspuar). - Buemnss
ccpuika: http://znanium.com/go.php?id=997110

TomnuBo, cMa304HbIE MaTEpUAIbl U TEXHUYECKHUE KUAKOCTH [ DIEKTPOHHBIN pecypc] :
yuebnoe mocoowe / B. B. OcrtpukoB [u ap.] ; moxm o6m. pexn. B. B. Octpuxoma. -
OnexTpoH.AaH. - MockBa ; Bonoraa : Undpa-Uuxenepus, 2021. - 244 c. - BHenmHss ccblka:
http://znanium.com/go.php?id=1048739

Kapramesuu, A.H. TominBo, cMma30uHble MaTepHajibl U TEXHUUYECKHUE KUAKOCTU
[DnekTponHbIil pecypce] : yuebHoe mocobue / A.H. Kaprameswu, B.C. ToBcteika, A.B.
l'opneenko. — DnekTpoH. naH. — Munck : HoBoe 3nanume, 2020. — 420 c. — Pexum
noctyma: http://znanium.com/bookread2.php?book=483184 — 3ari1. ¢ 3xpaHa.

TormBo, cMa3ouyHbIe MaTepUanbl U TEXHHUUYECKUE XKUAKOCTH: YdeOHoe mocobue /
Kapramesuu A.H., Toscteika B.C., I'opneenko A.B. - M.:HUILl NH®PA-M, Hos. 3nanue,
2020. - 420 c.: 60x90 1/16. - (Breiciiee obpazoBanue: bakamaBpuar) — Pexum mocryna:
http://znanium.com/bookread2.php?book=557129 5. CrykanoB, BsuecnaB AJekcaHapOoBHY.
ABTOMOOWJIBHBIE JKCIUTyaTAIllMOHHBIE MaTepHaibl [DJICKTPOHHBIA pecypc] : ydeOHOe
nocobue : mabopatopHbiii npaktukym / B. A. CrtykaHoB. - 2-¢ u31., nepepad. W AOI. -
OnekTtpoH.gadH. - MockBa : ®OPYM : HUHOPA-M, 2020. - 304 c. - (Cpennee
npodeCcCuOHATBHOE oOpazoBaHue). - Bremasis CCBIJIKA:

http://znanium.com/go.php?id=1057213.

8.2 /lonmosiHMTe/ILHAS JIUTEPATYPA


http://znanium.com/go.php?id=1057213

[Torexun, B.M. XumMusi U TEXHOJIOTHA YIJIEBOJOPOIHBIX ra30B M Ta30BOr0 KOHJIEHCAaTa
[DnexTpoHHBIA pecype] : yueb. — DnektpoH. naH. — Cankr-IletepOypr : Jlans, 2017. —
568 c. — Pexxum noctyma: https://e.lanbook.com/book/96863. — 3armn. ¢ skpaHa.

CmupaoB, H.H. Ans00M THIIOBOM XUMHUYECKON anmaparypsl (IPUHIUIHAIBHBIE CXEMBI
amnmapaToB) [DeKTpoHHBIN pecypc] : yued. mocodue / H.H. Cmupnos, B.M. bapa6am, K.A.
KapnoB. — Dnextpon. gan. — Caunkr-IlerepOypr : Jlanb, 2017. — 84 c. — Pexum nocryna:
https://e.lanbook.com/book/91283. — 3ar. ¢ sxpana.

TapanoBa, JI.B. Mammuusl u anmapatbl XMMHUYECKUX HPOM3BOACTB [DIJIEKTPOHHBIN
pecypc] : yuebnoe nmocodbue / JI.B. TapanoBa. — DnektpoH. gaH. — Tiomens : TroM[HI'Y,
2011. — 200 c. — Pexxum goctyma: https://e.lanbook.com/book/28330. — 3arm. ¢ skpana.

AxmenpsaoBa, P. A. Xumudeckas TEXHOJOTHUS TEepepabOTKU Ta30BOTO CHIPHS :
nabopaTopHblil npaktukym / P. A. Axmenpsnosa, A. I1. Paxmarymnnuna, JI. M. FOnycoBa. —
Kaszanp : Ka3za Kapramesnu, Anaronmuii HukonaeBuy. TornmBo, cMa304yHble MaTepHaIbl U
TEXHUYECKHE KUAKOCTH [DIeKTpOHHBIN pecypc] : yuebHnoe nmocobue / A. H. Kapramesuy, B.
C. Tosctbika, A. B. 'opneenko ; pen. A. H. Kapramesuu. - Onektpon.gas. - M. : Uadpa-M ;
Munck : HoBoe 3nanue, 2021. - 421 c. - (Boiciee oOpa3oBanue - bakanaBpuat). - Buensss
ccplika: http://znanium.com/go.php?1d=997110

TomnuBo, cMa30uHble MaTepHabl U TEXHUUYECKUE KUAKOCTH [DJIEKTPOHHBINA pecypc] :
yuebnoe mocobme / B. B. OcrtpukoB [u ap.] ; mom ob6bm. pen. B. B. Octpuxoma. -
OnexTpoH.AaH. - MockBa ; Bonoraa : Undpa-Unxenepus, 2021. - 244 c. - BHenHsst ceblika:
http://znanium.com/go.php?id=1048739

Kapramesuu, A.H. TomnuBo, cMa3ouHble MaTepualibl U TEXHUYECKUE KUIKOCTH
[OnexTponHbIil pecypc| : yuebnoe mocodue / A.H. Kaprameswu, B.C. Toscteika, A.B.
'opaeenko.— OnektpoH. naH. — Munck : HoBoe 3nanue, 2020. — 420 c. — Pexum
noctyma: http://znanium.com/bookread2.php?book=483184 — 3aru. ¢ ’xpaHa.

TomnuBo, cMa30uyHble MaTepualibl U TEXHUYECKHE JKUAKOCTH: YueOHoe mocobue /
Kapramesuu A.H., Toscteika B.C., I'opneenko A.B. - M.:HUL UH®PA-M, Hos. 3nanue,
2020. -420 c.: 60x90 1/16. - (Beicuiee oOpa3oBanue: bakanaBpuar) — Pexxum nocryma:
http://znanium.com/bookread2.php?book=557129

CrykaHoB, BsdecnaB  AnekcaHapoBud.  ABTOMOOWJIBbHBIE — SKCIUTyaTallMOHHBIE
MaTepHaibl [DIeKTpOHHBIN pecype] : yueOHoe mocodue : 1abopaTOpHbI mpakTukyMm / B. A.
CrykaHoB. - 2-e u3A., nepepad. u J01. - DinekTpoH.naH. - Mocksa : ®OPYM : UHOPA-M,
2020. - 304 c. - (Cpemnee mupodeccuoHambHOEe O0pa3oBaHHE). - BHEMmHSAS CChUIKA:
http://znanium.com/go.php?id=1057213Hckuit HalLMOHAJIbHBIN UCCIIeIOBATENbCKUIMA
TexHoJiornueckuit yHuBepcutet, 2015. — 80 c¢. — ISBN 978-5-7882-1708-6. — TexkcrT :
anektponHblit // Ludposoit obGpazoBatenbHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/63543 . html (nara obpamenus: 23.09.2024).

byceirun, H. }O. MogaenupoBanue 3HEpro- M pecypcocOeperaiomux IpoleccoB B
XUMHAYECKOH TEXHOJOTHH, He()TEXUMUH W OWOTEeXHONOTHH : ydeOHoe mocobme / H. IO.
byceirun, U. B. barpoB. — Cankr-IletepOypr : Cankrt-IlerepOyprckuii rocynapcTBeHHBIN
YHUBEPCUTET MPOMBILUIEHHBIX TEXHOJIOTHI 1 nu3aiiHa, 2017. — 174 c¢. — ISBN 978-5-7937-
1525-6. — Tekcr : snextponHslii / LludpoBoit odpazosarensHbiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/102528.html (nara obpamenus: 23.09.2024).

EmenbsanbrueBa, E. A. TeopeTnueckne 0OCHOBBI XUMUUECKOM TEXHOJIOTUH MepepaboTKH
YTIEBOIOPOIAHOTO CHIPhs : yueOHoe mocodue / E. A. EmenbsnbrueBa, A. . Aonymnus, T. .
["anueBa. — CankT-IletepOypr : [Ipocnexkt Hayku, 2024. — 112 c¢. — ISBN 978-5-906109-
79-8. — Texcr : anekrponnbli // L{udposoii odbpazosatenbhblil pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/138638.html (nata oOpamenus: 23.09.2024).

EmenbsinbrueBa, E. A. OCHOBBI XUMHUYECKOW TEXHOJIOTUU MEPEPAOOTKHU YIIIEBOIOPOI0B
= Fundamentals of chemical engineering of hydrocarbon processing : yue6HOe mocobue =
Study Guide / E. A. EmenssiabrueBa, A. M. Aoxymmna. — Cankrt-IletepOypr : IIpocnekt



Hayxwu, 2024. — 96 c. — ISBN 978-5-906109-75-0. — Tekcr : anexktponHslit // Ludposoit
00pa3zoBaTebHBIN pecypce IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/138626.html (mata obpamenus: 23.09.2024).

8.3 IIporpammHoe obecnieueHue
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. IIporpammuoe obecniedenue «interTESSy;
12. CnpaBouyHo-nipaBoBas cuctema «Koncynsrant [Lmtocy, Bepcus «dKcepTy;
13. T1O Kaspersky Endpoint Security;
14. « AnTuruiarnat.BY3» (uHTEpHET - Bepcus);
15. «AHTHIUTarMAT - KHTEPHET.

8.4 Ilpodeccunonasibubie 6a3bl JAHHBIX U MH(OPMALHOHHBIE CIIPABOYHbIE
CHCTEeMbl COBPeMEHHBIX HHPOPMANMOHHBIX TEXHOJIOTHH

1. HWnartepner — pecypc: CnpaBouno-mpaBoBasi cucremMa «Koncymprant [lnroc»
(http://www.consultant.ru);

2. Harepuer — pecypc: http://www.iprbookshop.ru/ DnexTpoHHO-OMOIMOTEUHAS
cuctema «IPR BOOKSy;

3. Hurepner — pecypc: www.biblioclub.ru/ DnekrpoHHo-OnbnuoTeuHas cucreMa

«YHHBepcuTeTCKas OMOIMOTEKa OHIIAHY;

4. Unrepner — pecypc: http://e.lanbook.com/ OnexTpoHHO-OMOIMOTEUHAsI cHCTEMA
VYuuBepcuterckas 6nbnmmoreka «JIaHb»;

5. UaTepHet — pecypc: https://cntd.ru DnekTpoHHBIN (OHI HOPMATHBHO-TEXHUICCKOW U
HOPMaTHBHO-NIPABOBOI HH(OPMAIIHH.

6. MuTepHet — pecypc: https:/www.nitu.ru/tng.htm / TexHonoruu HedTH 1 ra3a

7. Uutepuer — pecypc: https://neftekhimiya.ips.ac.ru/ / Heprexumus

8. MHurepuer-pecypc: https:/petroleum.su/razrabotki/?ysclid=mlechsamgz288310327
Caiit Uncturyra xumun PAH Cubupckoe otaeneHue

9. MWurepuer-pecype: https://ngv.ru/ Hedrerazosas BepTukans - HaIMOHAIBHBINA
OTpacieBOU )KypHaI

10. UaTepuet-pecype: https://oilcapital.ru/ Oilcapital.ru Bce HOBocTH 0 HedTH U Ta3e B
Poccun u Mupe

11. HnatepHer-pecypc: https://chemtech.ru/ Xwumndeckas TexHuka — KypHAI
ExxeMecsayHbIi MEKOTPACIEBOU Ky pHa

12. UnTepret-pecypce: https://www.neft-product.ru/ Hedre-IIponaykr.py - HedTerazonslit
noptan Toprosas miomaaka mo HeTH U HePTEPOAYKTAM

13. Hnrepuet-pecypc: http://www.anchem.ru/’ ANCHEM.RU Poccuiickuii XUMHKO-
AQHAJTUTHYECKHUI TTOPTAI

14. Uurepuer-pecypc: https://neftemir.ru/ Mup nedrenponykroB HayuHo-TexHHUECKUI
KypHaJ.

9. OoOecneyenue 00pa30BaATEJbLHOr0 mpomecca A JHUI € OrPAHUYEHHBIMHU
BO3MOKHOCTSAIMHM 310POBbS U HHBAJIN/I0OB


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

VYuebHble M y4eOHO-METOAMYECKHE MaTepualibl Ul CaMOCTOSITEIbHOH paboThI
00yJaromuxcst U3 YMCIIa WHBAIWIOB W JIMII C OTPAHWYCHHBIMH BO3MOKHOCTSIMHU 370POBBS
(OB3) mpenoctaBnsitoTcst B (opmax, aJalTHPOBAHHBIX K OrpaHMYEHHUSIM HX 370POBbS U
BOCTIPHSITHSL MHPOPMAITUH:

Jlnst crensIX U caboBUAALIHX:

- JeKnuu OQOPMIIIOTCS B BHUJIE JJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C ITOMOIIBO
KOMITbIOTEpA CO CIEIMATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIIeUeHUEM;

- TNHACHMEHHBIC 3aJaHWs BBITIOJMHIIOTCS HAa KOMITBIOTEPE CO CICIUATU3UPOBAHHBIM
IpOTrpaMMHBIM 00€CTieYeHHEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTCs MHAMBHIYATFHOE paBHOMEpHOE ocBemenne He Menee 300 Jrokc;

- JUIA BBINOJIHEHUS 3a/laHusl NMPH HEOOXOAMMOCTH MPEJOCTAaBIISETCS YBEIUYHBAOIEE
YCTPOKCTBO; BO3MOXHO TaK)K€ MCIIOJIb30BaHIE COOCTBEHHBIX YBEIMUUBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 3aJ]aHNs O(POPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

- DK3aMeH W 3a4€T TPOBOIATCA B YCTHOH (pOopMe WM BBITIOJHSIOTCS B THCHMEHHOMN
¢dopme Ha KOMITBIOTEPE.

JI1st TIyXuX ¥ CJIa0OCIBIIAIIHX

- Jekuuu o(OpMISIIOTCS B BHJIE 3JEKTPOHHOTO IOKYMEHTa, JHOO MpenoCTaBiIseTCs
3BYKOYCHJIMBAIOIIAs armapaTypa WHANBHYaTbHOTO ITOJIb30BAHMS,

- IICbMEHHBIE 33JJaHUs BBINOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOU (opMe;

- OK3aMEeH M 3a4€T MPOBOMATCS B INHUCHBMEHHOH (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHUS.

JUiist T ¢ HApyIIEHUSIME OTIOPHO-IBUTATEIBHOTO arapaTra:

- JeKuuu opOpPMIIIOTCS B BUJE 3JEKTPOHHOIO JOKYMEHTA, JOCTYHHOI'O C IOMOUIbIO
KOMITHIOTEpA CO CIEIMATN3UPOBAHHBIM ITPOTPAMMHBIM 00€CIIeUeHUEM;

- THCbMEHHbIE 3a/laHUs BBIIOJHIAIOTCS HA KOMIBIOTEPE CO CIEHUATU3UPOBAHHBIM
MIPOTrpaMMHBIM 00€CTICUeHUEM;

- DK3aMeH M 3a4€T MPOBOAATCA B YCTHOM (popMe WM BBINOJHSIOTCA B NMHUCbMEHHOMN
dbopme Ha KOMIIBIOTEPE.

IIpy HEOOXOTUMOCTH NpeayCMaTpUBAEeTCAd YBEIMUEHHE BPEMEHHU [UIl TMOATOTOBKU
OTBETA.

[Iponienypa  mpoBefeHHs  NPOMEXKYTOYHOM  arTecTalud Ui OOydYaromuxcs
YCTaHABJIMBACTCS C YYETOM UX WHAMBHIYAJIbHBIX MCUXO(PH3MUECKUX OCOOCHHOCTEH.
[TpomesxyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpu mpoBeneHUN MPOLEAYPHl OLIEHUBAHUS PE3YJIHTATOB O0OyUEHUs TpeayCcMaTpUBaeTCs
UCIIOJIb30BaHUE TEXHUYECKHX CpEeACTB, HEOOXOMUMBIX B CBA3M C HWHIAWBUAYAIbHBIMU
O0COOEHHOCTSIMU 00yYaromuxcsl. OTU CPEJCTBA MOTYT OBbITh IIPEJOCTABIEHBl YHUBEPCUTETOM,
WIN MOTYT MCIIOJIb30BaThCs COOCTBEHHbIE TEXHUUECKUE CPE/ICTRA.

[IpoBenenne mpoueAypbl OLEHHBAHUS PE3YJIbTaTOB OOyYEHUS JIOIyCKaeTcs ¢
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcs AOCTYN K WH(GOPMAIIMOHHBIM U OMOIHOTpaduIeckuM pecypcaM B CETH
WutepHer ans kaxjaoro oOyuwaromierocss B (opMmax, aJalTUPOBAHHBIX K OTPaHUYEHUSM HX
3II0POBBSI U BOCTIPHATHS MHPOPMALIUH:

Jlnst cnensIX U caboBUAALIMX:

- B IeyaTHOM (hopMe yBEJIIMYEHHBIM HIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B hopme ayanodaiina.

JUist TIyXuX U cabocCiblaIinX:

- B me4aTHOU (hopme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

Jlnist o0y9aromuxcst ¢ HapyUIeHUsIMU OMOPHO-/IBUTaTEIBHOTO arapara:

- B Ie4aTHoOH Gopme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;



- B (hopme ayanodaiina.

VYdeOHbIe ayAUTOPUH /TSl BCEX BUAOB KOHTAKTHOM M CaMOCTOSITEIbHON paOOTHI, HAyYHAsS
6uOnMoTEeKa M MHbIE TTOMEIEHUS 11l 00yUeHHs] OCHAIEHBI CIIeHATbHBIM 000pyI0BaHUEM U
y4eOHBIMH MECTaMHU C TEXHUYECKHUMHU CPEICTBAMHU O0YUCHUS:

Jlnst crensIX U caboBUAALIHX:

JUISL TIYXUX U CJIa0O0CIIBIIIAIINX
- ABTOMAaTH3UPOBAaHHbIM pabOYMM MECTOM i JIIOJe C HapylIeHHeM ciyxa Hu

cJ1a00CIIBIIIAIINX;
- aKyCTUYECKHUH YCUIUTENh U KOJIOHKH;
Jly1s 00y4aromuxcsi ¢ HapyLEHUsIMU OITOPHO-BUTATENILHOTO arapara:
- IEPEIBIKHBIMHY, PETYJIUPYEMBIMH dproHoMuueckuMu napramu CU-1;
- KOMITBIOTEpHOM TEXHUKOW CO CTelnaIbHbIM IPOrPaMMHBIM 00€CTIEYEHUEM.

10. MaTepuajJbHO-TEXHHYECKOE 00ecneyeHHe TUCUMILUINHBI BKJIKOYAET:
1) Bbubaunoreunsiit oy PI'BOY BO «CaxI'Vy;

2) MynsTUMeantHOE 000PYI0OBaHUE TSl YTCHUS JISKIIUNA-TTPE3CHTAIIHIA;
3) TexHomorn4eckoe U KOMIBIOTEPHOE BUPTYAITbHOE 000PYI0OBAHUE;
4) TlakeT mMpUKIAJHBIX O0YYAIOIUX IPOTPAMM;
[Ipy moAroToBKE K MPAKTUYECKUM 3aHSATHUAM M CaMOCTOSTEIHHOM paboTe MOXKHO
HCITOJIH30BaTh KOMITHIOTEPHBIC KJIACCHI CO CTAHIAPTHBIM MPOTPAMMHBIM 00CCTICUCHHUEM.
JlekimoHHbIE 3aHATUS JOJDKHBI MIPOXOAUTH B MYJIBTUMEAMNHON  ayJIUTOPHH,
OCHAII[CHHOM KOMIIBIOTEPOM W  MPOEKTOpoM. JleKiuu KejgaTeabHO  CONMPOBOXKAATh
[IPE3EHTALNEN, COIePIKALLEH TEOPETUUECKUN WITFOCTPATUBHBIA MaTepUal.
[Ipe3enTanust 10KHA OBITH MOCTPOESHA MO CIICAYIOIMIEMY MPUHIUITY: TeMa, e, 3a1a9n
JEKIMHU, KpPAaTKOE COJEPKAHHUE MPEIbIAYIIEH JIEKUUHA, TEOPETUYECKUN MaTepuall, UTOTH
JICKITMOHHOTO 3aHSTHSI, 0003HAUCHBI BOIPOCHI W 3aJIaHUs JUISI CAMOCTOSITEIILHOTO U3yYCHUS,

TeMa CJIEeAYIOUIEH JEKINH.



