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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuubl: CchopmmpoBaTb KOMMETEHUUM oby4datowlerocs B ob6nactu puanko-xMMMYEeCKUX MeTOoO0B
WHTEHCU(MKALMM TEXHOSOMMYECKUX MPOLIECCOB MOMYYEHNA U NPUMEHEHUS OpraHUYecKUX U HeopraHWYecKnx BeLlecTB npu
Npon3BOACTBE BOJIOKOH, KOMMO3WLMOHHBIX MaTepuanoB, MOArOTOBKE, Y30p4yaTOM pacuBeTKe M 3akMiouuMTeNnbHOW oTAenke
TEKCTUNBbHbIX MaTepuanos.

1.2 3apaum gUCLUUNNUHDI:

* PaccmoTpeTb (hmsmyeckme MetToabl MHTEHCUMUKALMM TEXHOOMMYECKUX NPOLLECCOB.

* [lokasaTb 3aKOHOMEPHOCTM BIIUAHWUS MapamMeTpoB (U3NYECKUX BO3OENCTBUMA Ha TEXHOMOrMYecKyto cpegy W
CBOWCTBa Matepuanos.

* PaccmoTpeTb Kputepum OLEHKU 3PMEKTUBHOCTM MPUMEHEHUsT (PM3NYECKUX BO3LOEMNCTBUMIA Ha TEXHOMNOMMYECKYHo
cpeay n matepwmarnsi.

* PackpbiTb nNpuHUMNbI  BblibOpa U3NYECKNX BO3OENCTBMMA AN OOCTWXKEHMS ONMTUManbHOro pesynbTata
WMHTEHCUUKALMM TEXHONOTMYECKNX NPOLLECCOB.

1.3 Tpe6oBaHuA K NpeaBapuTeNbLHOM NOAroToBKe O6y4aloLerocs:
MpenBapuTenbHas NOAroTOBKA NpeanonaraeT co3aaHne OCHOBbI Anst POPMUPOBAHNST KOMMETEHLMIA, yKasaHHbIX B M.
2, Npy U3y4YeHUN OUCLUMNIIUH:

MopgennpoBaHme XMMUKO-TEXHOSTOMMYECKUX NPOLIECCOB

OcHoBbl Npou3BoacTBa 1 6e30NacHOCTU KOCMETUYECKUX N3AENNIA
MpuMeHeHne NpoayKTOB OCHOBHOIO U HE(PTEXMMUYECKOTO CUHTE3a
Mpouecchl 1 annapaTtbl XMMUYECKOW TEXHOSOIMMN

TeopeTudeckne OCHOBbI TEXHONOIMM OPraHNYECcKUX N HEOPraHNYECKMX BELLECTB
XrMunyeckasi TEXHOSOMS OpraHNYecknx N HeOpraHNMYeCcKnx BELLECTB
XUMUSt U TEXHOMNOMMS HEOPraHNYECKMUX MUTMEHTOB

O6LWasa xumMmn4eckasi TEXHONorns

PU3NKO-XMMUSA NONMMEPOB

®dusmka

Okonorus

2 KOMMNETEHLUN OBYYAIOLWEIrocs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHDI

MK-2: CnocobeH ocyLecTBNATL BbINOSIHEHME IKCNEPUMEHTOB U opopMIIeHMe pe3yribTaTOB UCCIef0BaHUNA U
pa3paboTok B 0651aCTU XMMUUYECKOWU TEXHOJIOMMU OPraHMYeCKUX U HEOPraHMYECKUX BELecTB

3HaTb: PuU3MKo-XxMMmnyeckne mMeToabl VIHTeHCVI(bI/IKaLI,I/II/I cnocobos MO,EI,VI(DI/IKaLI,VIVI, nony4vyeHuna opraHn4eckunx, HeopraHn4eckmnx
BELLLECTB 1 KOMMO3MLMA Ha UX OCHOBE.

YMeTb: O60CHOBLIBaTh BhIGOP MeToaa hM3UKO-XMMUYECKON MHTEHCUMMKAUMM ANt NOCTPOEHMS] TEXHOMOMMYECKoro npowecca
Ha OCHOBE 0000LLIEHNSI NUTEPATYPHbIX AaHHbIX.

Bnapetb: HaBblikamy aHanuMsa akTopoB , OMpeaensiowmx npuMeHeHne MU3NKO-XMMUYECKON UHTeHCcUdmKaumum
TEXHOMNOrM4YeCcKknx NpoLLeccoB 1 Bbibopa Kputepnes oLeHKM 3PEKTUBHOCTY ee NPUMEHEHNS.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

HavmeHoBaHue v cogepxaHve pasgenos,
TEM U y4EOHbIX 3aHATUIA

CemecTp
(kypc gns 3A0)

KoHTakTHas
paboTta

Jlexk.

Mp.

(vackl) | (4achbl)

CP
(4achbl)

MHHOoBaL.

dopmbl
3aHATUI

dopma
TeKyLLero
KOHTpons

Pasgen 1. CoBpeMeHHOEe COCTOSIHNE U
nepcrneKkTuBbl Ppa3BnUTUA CbVI3I/ILIeCKI/IX
MEeTOA0B WHTEeHCcUdMKaLM NPOLLeCCOB
XUMUYECKOW TEXHOMOIMMN

Tema 1. Temnepatypa Kak BaKHenLN
dakTop, onpeaensatoLnin COCToAHNE
cybcTpaTa B XMMMKO-TEXHONOMMYECKMX
npoveccax

TpaanumoHHbIE NOAXOAbI MPUMEHSIEMbIE ANS
WHTEeHCUMKaLMM TEXHONOTMYECKNX
npoLeccos

Tema 2. Bosgencteune TemnepaTypbl Ha
KOMMOHEHTbI TEXHOMNOrM4YeCcKon cpeabl.
TpaauumoHHble noaxoAbl, MPUMeHsAeMble ANg
WHTEHCUMKaLMM TEXHOMOrMYECKNX
npoLieccos

Tema 3. Tepmmyeckue cnocobsol
WHTEHCMMKALUN TEXHONOMMYECKNX
npoLeccoB, BbIOOP TEXHUYECKUX CPeacTB U
TEXHOMOMMMN C Y4ETOM 3KONOTMYECKNX
I'IOCJ'Ie,EI,CTBI/IIZ NX NPUMEHEHUA.
TpaauumoHHble noaxoabl, NPUMeHsiEMble AN
I/IHTeHCI/ICbI/IKaLI,I/II/I TEXHOJOTM4YeCKxX
npoLeccos

Tema 4. IHTeHCcudMKaLms TEXHONOMMYECKMX
NMPOLLECCOB C NMOMOLLbIO BaKyyMMUpPOBaHWS,
BbIOOP TEXHMYECKUX CPEOCTB N TEXHOOMM C
Y4ETOM 3KOMOrMYeCcKnx nocrnegcTeum nx
NPUMEHEHNS.

TpaguunoHHble NoaXoabl, NPUMEHSAEMbIE Anst
WHTEHCUMKaLMN TEXHOITOTMYECKMX

WUtoro B cemecTpe (Ha kypce anga 3A0)

KoHcynbTaumm n npoMexyToyHas aTTectaums
- HeT

mn

nn

nn

mn
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Pasgen 2. NpnmMmeHeHne MarHUTHBbIX,
3NEKTPUYECKUX N YNbTPa3BYKOBbIX
BO34ENCTBUI B NpoLieccax XMMU4eCcKon
TexHonorum

Tema 5. MarHuTHas aktmBauus
TEXHOMOrM4YecKon cpeabl Ans
WHTEHCUMMKALUNN  XMMUKO-TEXHOMNOTMYECKNX
NPOLLECCOB .

MpakTnyeckoe 3aHsaTMe: Hay4yHo-
TEXHUYECKME N TEXHONOIMYECKME acneKThbl
NPUMEHEHNS MarHUTHbIX Nonen Ans
WMHTEHCUMKALMN TEXHOSNOMNMYECKNX
npoLeccos.

ra




Tema 6. MexaHu3m OENCTBUS ANEKTPUYECKNX
nonen BY n CBY Ha cBowcTBa cybcTpaTos B
TEXHOMOrM4Yeckon cpeae, BblooOp TEXHUYECKNX
cpencTs Ans peanusauum
WHTEHCUPULIMPOBAHHBIX MPOLECCOB.
lMpakTnyeckoe 3aHsaTHe: Hay4Ho-
TEXHUYECKNE N TEXHOMNOrMYECcKne acnekThbl
NPYMEHEHNS MUKPOBOTHOBOIO N3My4YeHNs
Ons UHTeHCcUMKaLuumn TEXHONOMMYECKUX
npoLEeccoB.

ra

Tema 7. Vicnonb3oBaHue ynbTpasBYKOBbIX
konebaHui Anga MHTeHCMdUKaLmM NpoLeccoB
XMUMWUYECKON TEXHONOMNW, BbIOOP
TEXHUYECKNX CPEACTB M TEXHOMOMMU C y4eTOM
9KONOMMYECKMX MNOCeaCTBUN UX
NPUMEHEHNS. 1 6
lMpakTnyeckoe 3aHsaTHe: Hay4Ho-
TEXHUYECKNE N TEXHOMOrMYECKNE acnekTbl
NPYMEHEHUS ynbTpasByka Ans
WHTEHCUMKaL MM NPOLIECCOB pacTBOPEHUS U
ancneprupoBaHms.

ra

Pasgen 3. PagnaunoHHO - xummnyeckue
METOAbl aKTMBaLMKN NPOLIECCOB
obnaropaxueaHusi 1 moandukaunm
NONUMEPHbIX MaTepuaros.

Tema 8. PagnaumoHHo-xnmm4yeckas
TEXHOMOrMs OTAENKN U MoANUKaLUK
NonUMeEpHbIX MaTepuarnos, Beloop
TEXHUYECKUX CPEACTB N TEXHOMOMMN C Yy4E€TOM
3KOMOrMYyecknx NocneacTBun nx
NPUMEHEHNS.

MpakTnyeckoe 3aHsaTme: Hay4vHo-
TEXHUYECKME, TEXHOIIOTNYECKME N
3KONornyeckne acnekTbl NPUMEHEHUs
KOPOTKOBOSHOBOIO U ASIMHHOBOJTHOBOIO
U3nyyYeHn ang nHTeHcudukaumm
TEXHOMOrMYeCcKnx NpoLLeCccoB.

ra

Tema 9. lNnasamoxummyeckme npoueccol B
XUMUNYECKOWN TEXHOMOMNKN, TEXHNYECKNE
cpencTBa Ans ux peanusauum u
NnepcrnekTuUBbl NPUMEHEHMNS B NPaKTUKE.
MpakTnyeckoe 3aHsaTme: Hay4vHo-
TEeXHUYECKME U TEXHONOTMYECKNEe acrneKTbl
NPUMEHEHNs Na3mbl 4118 UHTEHCUMKauum
TEXHOJIOrMYECKMX NpoLEecCcoB.

ra

WUtoro B cemecTpe (Ha kypce ansa 3A0) 4 28

KoHcynbTaumm n npoMexyToyHas atTectaums

(3auerT) 0.25

Bcero koHTakTHasa pa6oTta n CP no

AUCLIUMIMHE 8,25 60

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4eBbHbIM MnaHoM He NpedycMOTPeHo

5. ®OH[l OLIEHO4HbIX CPELCTB AN MPOBEAEHUA MPOMEXYTOYHOW ATTECTALMN
5.1 OnucaHue nokasatenen, KpUTepueB N CUCTEMbI OLlEHUBAHUA pPe3ynbTaToB 06yYyeHus

5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHO4YHOro
MokasaTenu oueHnBaHUA pesynbTaToB 0by4eHus
KOMMeTeHUun cpeacTea
Onpepgenset QU3NKO-XMMMUYECKNE METOAbI ANSA MHTEHCUMKaLUn
MK-2 TEXHOMOIrM4YeCcKMX NPoLEeCcCoB. Bonpockl gnst ycTHOro
XapaktepuayeT XMMUYECKUE CBOWCTBA BELLECTB. cobecenoBaHus
OueHnBaeT MexaHU3Mbl XMMUYECKUX MPOLECCOB, NpoTeKaloLWwmnx npu




Gur3NYECKON MHTEHCMGMKALMN.

OcyuwecTtBnseT BbIbop MeToaa n3n4eckon MHTEHCUdUKaLMm
TEXHOMOrM4YeCcKoro npoLecca B 3aBMCMMOCTM OT NMOCTaBIEHHOW 3aaun.
dopmynnpyeT Hay4HO-TEXHUYECKOE peLLEHNE NOCTPOEHMS
TEXHONMOMMYECKOro nNpoLecca ¢ y4eTOM HaKOMMEHHbIX 3HAHWUI O

. MpakTunyeckoe 3agaHne
CBOMCTBax matepunaros.

O6pabaTbiBaeT Hay4YHO-TEXHMYECKYIO MHdopMaLumo 1 06o6LlaeT
OTEeYeCTBEHHbIN 1 3apyOeXxHbIi ONbIT ANs peweHns 3agad
MHTEHCUUKALMN TEXHONOMMYECKMX MPOLECCOB.

AHanuanpyeT uranyeckne MeTodbl MHTEHCUMMKaLUUN U NPeacTaBnseT
MHOPMAaLMIO C MOMOLLIbH KOMMBIOTEPHBIX TEXHOMOTUIA C y4eTOM
I'IpaKTVI‘-IeCKOI7I nedaTefnibHOCTW.

MpakTunyeckoe 3agaHue

5.1.2 Cnuctema v Kputepmm oLeHNBaHUA

LLikana oueHnBaHus

KpuTepun oLeHMBaHUA COPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHoe cobecenoBaHme MncbmeHHas paboTa

3auTeHo OCHOB U NpUMeHeHusa (*)VISVIKO-XVIMVI‘-IECKVIX

OTBeT cCoAepXUT BCECTOPOHHUE, TMyGoKMe
3HaHus. Y obyvatowerocs copMMpoBaHbl
KOMMNeTeHUMU B 061acTi TeopeTUYECKnX

METOLOB MHTEHCUMKALMM
TEXHOMNOrM4YecKknx NpoLLeccoB ans
npodeccnoHanbHON AeATENBHOCTH.

He 3auteHo MeTOZO0B UHTEHCUMDMKaLMI

OTBET COAEPXKUT CYLLECTBEHHbIE OLLUMOKMU,
N KOMMNETEHLMN B 06NnacT TeopeTuyecknx
OCHOB U NMPUMEHEHUST PU3NKO-XMMUHECKNX

TEeXHOJIorm4yecknx npoueccos Aand
npodeccnoHanbHom AeATENBHOCTUN He
chopMumpoBaHbI.

5.2 TUnoBble KOHTPONbHbIE 3afaHUs UNU UHble MaTepuanbl, Heo6xoAnMbIe ANsi OLleHKU 3HaHWUW, YMEHUH,
HaBbIKOB U (MNK) onbiTa AeATeNbHOCTU
5.2.1 MNepeyeHb KOHTPOJSIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Kypc 4

1 PaccmoTpeTb BnusiHWe TemnepaTtypbl Ha CTPYKTYPY MNOMMMEPHbLIX MaTepmuanos Npy pasfnyHbIX YCNOBUAX
HarpeBa.

2 PaccmoTpeTb ponb TeMnepaTypbl Kak MHTeHcuduumpytoLero paktopa npu onTuM1M3auun yCrioBUn NOMyYeHns
1 nepepaboTKy OPraHNYECKUX N HEOPraHUYECKNX BELLECTB.

3 O6ocHoBaTb ahPEKTUBHOCTL MPUMEHEHNS BaKyyMUPOBaHUSA ANs NOBblLeHNs copbumm n anddysumn B
npoueccax Xummnyeckon obpaboTku NONMMEpPHbIX MaTepmarnos.

4 MpennoxuTb METOA MHTEHCUMMKALIMM NpoLecca 06e3BOXNBaHNA MaTePUarnoB U AaTb OLEHKY 3(eKTUBHOCTU
ero NpuMeHeHus.

5 PaccmoTpeTb cnocobbl NoNy4YeHnst U UCMOSNb30BaHUS OMarHU4eHHON BoAbl 41151 TEXHONOrMYECKNX MPOLECCOB U
3KOMormyeckme nNocneacTens ee NpUMeHeHus.

6 O6ocHoBaTb NpenMyLLecTBa BbICOKOYaCTOTHOIO HarpeBa B npoLeccax CyLKM 1 0COBEHHOCTU CYLLUNBHOrO
obopyaoBaHus.

7 PaccmoTpeTb MexaHu3M Bo3gencTBus anekTpuyecknx nonen BY n CBY Ha cBonctBa nonvmepoB pasnuyHon
npupoabl.

8 O6ocHoBaTb MCMONb30BaHKE YNbTPa3BYKOBOrO BO3AENCTBUSA HA TEXHOMOMMYECKYIO CPEeAY U IKONornyeckme
NOCNeACTBUSA ero NPUMEHEHNS.

9 PaccmoTpeTb nHTEHCUULMPYIOLLIee BO3OENCTBME YNbTPa3BYKOBbIX konebaHuii B npoLeccax pacTBOpPEHUS 1
AncneprupoBaHus.

10 PaccmoTpeTb cnocobbl reHepaumm HU3koTeMnepaTypHOW Nna3mbl U KOHCTPYKTUBHbIE 0COBEHHOCTU
annapaTypHOro oopmneHnst Ansi ee NpMMeHeHns B XMMUKO-TEXHOMOMMYECKMX npoueccax.

11 MpoaHanuanpoBaTb JOCTOMHCTBA W HEAOCTaTKU NPUMEHEHUS BakyyMMUPOBaHWSA NPU NEPUOANYECKUX U

HenpepbIBHbIX TEXHOJIOTMYECKMNX npoueccax.
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npO&HaJ’IVISVIpOBaTb ncnosib3oBaHne pagnaumMoHHO-XMMUYECKUX MeTonoB OA MOD,VI(*)VIKaLI,VIVI NONTMMEPHbIX
mMaTepuanoB U 3KoNorm4yeckme nocnencTena X npuMeHeHus.

5.2.2 TunoBbIe TeCcTOBbIe 3a4aHus

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3adaHusA (3agayu, Kemchbl)

1.MpeanoXxuTb NyTN NOBLILLEHNST CKOPOCTM NPONUTKKN cybCcTpaTa ¢ Y4EeTOM 3KOMOrMYECKUX NoCneacTBUN
NPUMEHEHNSA NHTEHCMDULNPYIOLLMX BO3OENCTBUN.
2.MpeanoxuTb MeTon PU3MKO-XUMUYECKON MHTEHCUPMKaLMM npoLecca Mmogndukauum nosIMMepHoOro
MaTepuana c Lenblo npuaaHnus emy cneumnanbHbIX CBOMCTB.
3.MpeanoxnTb MeToa MHTeHcMdMKaL MM NpoLecca ANCNepPrMpoBaHms B BOAE BbICOKOMOEKYNSAPHOIO
COEAMHEHUS C LiENbIO NOMNy4YeHns O4HOPOLHON KOMSOUAHOW CUCTEMbI.

5.3 MeToauyeckne matepuanbl, onpegensirowme npoueaypbl OLleHUBaHUA 3HAHUWA, YMEeHUW, BnageHui (HaBbIKOB
¥ (W) NpakTU4YeCcKoro onbiTa AEeATENbLHOCTH)
5.3.1 YcnoBus gonycka o6y4aloLierocs K npoMeXxyTo4yHoM atTrecTaumm u Nnopsapok NMKBMAaUumM akageMmveckomn

3a40JTKEeHHOCTU

MpoBeaeHre NPOMEXYTOYHON aTTeCTaLMN PErNaMeHTUPOBaHO NTOKanbHbIM HOPMaTUBHbLIM aktoM CI6IYITaA
«[lMonoxeHue 0 NpoBeAeHUM TEKYLLEro KOHTPOIS yCneBaeMOoCTU Y NPOMEXYTOYHOM aTTecTaumm obydaroLwmxca»

5.3.2 ®opma npoBeaeHNA NPOMEeXyTOYHOWN aTTecTaLMu No AUCLUNNNHEe

YcTHas +

[NMncbmeHHasn

KomnbloTepHoe TecTupoBaHue

5.3.3 Ocob6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo AUCUunimnHe

MoaroToBneHHbIN 1 0OPMIEHHBIN pedbepaT No BblIbpaHHOW TEMe.
MoAaroToBNEHHbIN N NpeacTaBneHHbIN JOKNaA C Npe3eHTaumen.
BbinonHeHHas KOHTponbHas paboTa.

Bpems Ha noaroToBKy OTBETa, MPOBEPKY U coobLLEeHne pe3ynbTaTta obydatowemycs - 20 MuH.

NHas

6. YYEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE OUCLUUNJIUHBI
6.1 YuebHasa nutepartypa

ABTOp

3arnasue

M3patenbcTBO

| [oa nspaHusa |

Ccblinka

6.1.1 OcHoBHas y4ye6GHas nurepaTtypa
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OpraHUYyecKknx BeLecTB MeTepbyprekuii 0p.ru/102584.htmi
rocyAapCTBEHHbIN 2017
YHUBEPCUTET
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KnemeHTbeBa, A. B. Xummyeckas TeXHONorms AcTpaxaHb: http://www.iprbooksh
AcTpaxaHcKwii op.ru/99523.html
rocyaapCTBEeHHbIN
yH/BEpCUTeT, 2019
MN3paTenbCcknin Aom
«AcTpaxaHcKun
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Mopnywko, A. A. TexHonorusa. Y.1. OMCK. | omckin 2019 0p.ru/96108.html
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54659
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OaHkoBa T. HO., Xummyeckasa TexHonorms http://publish.sutd.ru/
Cemewko O. A. obnaropaxusaHus tp_ext_inf_publish.ph
TEeKCTUNbHbIX n3genun. Y 2. Cn6.: CnerynTa 2015 p?id=3353
KpawleHne B HEBOAHbIX
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