MUHUCTEPCTBO HAYKMU Y BBICILIET'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALTUA
DenepainbHOe roCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YIPEeXKACHHE BBICIIETO o0pasoBanus
«HALIMOHAJIbHBIA UCCJIEIOBATEJILCKUM
TOMCKMH MOJIMTEXHUYECKUYM YHUBEPCUTET»

PABOYAS ITPOI'PAMMA JTACIUIIINHBI

ITPUEM 2019 r.

®OPMA OBYYEHMUS ounas

OcHoBHbBIE MPONECChl H aNNApaThl XHMHYECKOH TeXHOJIOrHH

Hanpasnenue noarotoku/
CIIeLHAIBHOCTD
O6pasoBarenbHas porpaMmma
(HampaBIeHHOCTH (IPOdHIIB))
Crenmamisanus

VYposeHs 00pa3oBanus

Kype

TpymoeMKoCTb B KpeauTax (3a-
YETHBIX €IUHULIAX)

Bupl yueOHON JeSTeNbHOCTH

18.03.01 Xumuyeckas TEXHOJIOIHs

XumuYecKas TeXHOJOrHs nepepadoTku HedTH U
rasa

Texnosorus He)Tera30XHMHH M NOJTHMEPHBIX Ma-
TepHAJIOB

BEICIIEE 00pa3oBaHue - GakagaBpHaT

3 | cemectp | oceHHHil

6

BpemeHnHoii pecype

Jlexumu 32

KonraxrtHas (ayzauropHas) pa- | IlpakTuueckue 3aHATHSI 24
6ota, 9 JlaGopartopHsle 3aHATHS 32

BCEI'O 88

CamocTosTenbHas pabora, 1 128

B T.4. OTZENbHBIE BU/BI CAMOCTOSITETEHON paboThI ¢ BBIE-
JICHHOH IIPOMEXXYTOYHOM aTTecTanuel (KypcoBoii IIpoexT,

KYpPCOBOIi IPOEKT

KypcoBas paboTa)
UTOI'O, u 216
Bun npomesxyTouHo# arTecTa- | 3k3amen, | Obecneunsaromee | HOLl H.M Kmxuepa
UM 3 nojpaseneHue
3aBenyrouuii kadeapoii - pyko- Kpacrokyrckas E.A.
soxurens HOL H.M. Kwxuepa A 4%&‘3
Pyxosozutens OOII A<¢é2= | Moiizec O.E.
Ipenonasarens ®ponosa U.B.

2020 r.




1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

[ensimu OCBOEHUS TUCIUILIMHBI SBISIETCS (OPMUPOBAHUE Yy O0YUAIOIINXCS OMPEICICHHOTO
OOII (m. 5.4 O6meii xapaktepuctuku OOII) cocTtaBa KOMITETEHIIMH ISl TTIOATOTOBKUA K Tpodec-
CHUOHAJIbHOU JIEATEIIbHOCTH.

Kox komme- CocTaBJsiiomue pe3yIbTaTOB 00yYeHUsI

TEeHIUH HaumMeHoBaHHe KOMITETEHITUU
Kox HaumeHoBanue

ITK(Y)- | Brnameer Meromamu onpeeneHus: ONTUMAIBHBIX TEXHOJIOTHIECKHX pe-

4.B2 JKIMOB pabOoTHI 000pyI0BaHUS
CriocoOeH NpUHUMATh KOHKPET-

Hele TexHndeckue pemenus npu | IIK(Y)- | YMeer onpenenars XapakTep JBUKEHHUS )KUIKOCTEH U Ia30B; XapaKTepH-

K. (y) 4 pa3pa60TKe TEXHOJIOTHUECKUX 4.2 CTHUKH IMPOLECCOB TEIJIO- U Macconepeaadn,; paCCUNThIBATE ITapaMETPhI

IPOIIECCOB, BHIOMpPATh TEXHUYE-
CKHC CpCACTBa U TEXHOJIOIHMH C TK(Y) 3HaeT OCHOBHI TEOPHH NEPEHOCA UMITYJIBCA, TEMIIA U MACChI; TEOPUH
Y4C€TOM OSKOJOIMYCCKHX IIOCICa- 430 TEIJIO- U MacCcoInepeaut, TUIIOBBIC MMPOIECCHI, almapaThl 1 METOJbI UX
CTBHH UX NIPUMEHEHHUS ’ pacuera

MK(Y)- | Brnaneer HaBbIKaM¥ NPOEKTHPOBAHHS IPOCTEHIINX anapaToB XHMHUYe-
CriocoOeH aHaANM3UPOBaTh TEX- s .
9.B3 CKOM IPOMBIIICHHOCTH;

HUYECKYI0 JTOKYMEHTAIHIO, IT0J-
yro_ AoKy TIHIO, TOZ [K(Y)- | YMeer aHanu3upoBaTh TEXHHYECKYIO JOKYMEHTALIUIO, BEIOMPATh aria-
MK(V)-9 Ooupatb 00OpyIOBaHUE, TOTOBUTH

9.Y3 paTypy il KOHKPETHOTO XMMHKO-TEXHOJIOTHYECKOTr0 TpoLecca
3asBKM Ha INPUOOpETeHHE U pe-
MK(Y)- | 3HaeT pU3NKO-XUMHUYECKHE 3aKOHBI IIPOTEKAHMUS MTPOILIECCOB B almaparax
MOHT 000pyJOBaHHSA
9.33 XUMUYECKUX IPOU3BOJACTB

2. MecTo aucuuninHsl B cTpykrype OOIT
JlucuumnnuHa oTHOCUTCS K 6a3oBoi yactu bioka 1 yuebHoro miaaHa o6pa3oBaTeiabHOMN Mpo-
rpaMMBEI.

3. ILlnanupyemblie pe3yJIbTAaThl 00y4eHHUs 10 JUCHUIIIHHE

ITocne ycrenHoro OCBO€HUs AUCHUILTUHBI Oy1yT C(OPMHUPOBAHBI pE3yIbTaThl 00yUEHUS:

— ITlnannpyemble pe3ymﬂag,; sf{);:f;::: lr[[eo JMCLHMILIHHE KowmeTerust

P 1 | CraBuTh U pelath 3a1a4d MPOM3BOJICTBEHHOTO aHAIM3a, CBsI3aHHbIE ¢ co3ma- | [KO)-4
HHEM U TIepepaboTKOi MaTepHaIoB C UCIIOIb30BAHUEM MOJICITUPOBAHHS 00BEK-
TOB M POLECCOB XUMUYECKOH TEXHOJIOTUH

P/ 2 | Pa3pabaTbiBaTh HOBBIEC TEXHOJIOTHUCCKUE MTPOILIECCHI, TIPOCKTUPOBATH U HCIIOb- gﬁg;g
30BaTh HOBOE 000PYOBaHNE XMMHUUECKOH TEXHOJIOTHH, IPOCKTHPOBATh OOBCK-
TBl XUMHUYECKON TEXHOJIOTHMH B KOHTEKCTE TPEINPUATHS, OOIIECTBA U OKPY-
JKAIOLLEH Cpelibl

OL[CHO‘-IHBIC MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘-IHOﬁ arTeCTaluu NpcACTaBJICHBI B
KaJICHIapHOM pefITPIHF-HJIaHe JUCIMITIIMHBI.




4. CTpyKTYpa M coiep:KaHue QM CIUIIIHHbI

Ocnognbie 810blL yueOHOU 0esimeIbHOCU

Pa3zaesbl IMCHUNINHBI Dopmupyemblii Buabl yueOHO# 1eATeIbHOCTH O0beMm Bpe-
pe3yJbTaT MEHH, 4.
00yueHus no
JUCIHUIIIHHE
Pasnen 1. P11 Jlexmun 6
OcHOBHBIE 32aKOHOMEPHOCTH TIPO- [TpakTudeckue 3aHsTH 2
1IECCOB U O0IIME MPUHIUIIBI pacyéTa JlabopaTopHbIe 3aHATHS 6
anmaparoB CamocrosTenbHas paborta 32
Pasgen 2. Pl 1 Jlexmun 10
I'upoMexaHnueckre mporeccs U P2 [TpakTHdeckue 3aHATHS 6
anmnaparsl JlaboparopHble 3aHATHS 6
CamocrosiTenpHas padbora 32
Paznen 3. P11 Jlexuyn 4
Pa3nenenrie HEOMHOPOIHBIX CUCTEM P2 [TpakTHyeckue 3aHATHS 6
JlaboparopHbie 3aHATHS 6
CamocrosiTenbHas paboTa 32
Pasznen 4. P11 Jlekmun 12
TermooOMeHHBIE MPOIECCHl U ara- P2 [TpakTuyeckne 3aHsATHS 10
paThl JlaGopaTopHble 3aHATHS 14
CamocrosiTenbHas paboTa 32

Conep:xaHue pa3/iesioB JUCHUTIHHBI:

Pa3nes 1. OcHOBHBIE 3aKOHOMEPHOCTH NPOLECCOB M 001Me NPUHIUIIBI pacyéra anmna-
paroB

IIpenmer u 3ajaun Kypca IpOLECCOB U allapaToB XMMHUYECKOM TexHosoruu. O0mue ceeze-
HUS O NIPOLIECCAaX XUMUYECKON TEXHOJIOTHH. 3HAKOMCTBO C COBPEMEHHBIM COCTOSTHUEM XUMHUYECKOU
U IPYTUX CMEXKHBIX C HEW OTpacisiMU MPOMBIIUIEHHOCTH, UX OCHOBHBIMH OOILIIMMU XapaKTepUCTH-
KaMH U IpobJieMaMu, a TaKkKe BO3MOXKHBIMU MYTSMHU UX perieHus. MecTo u poJib MPOIeccoB U amn-
[1apaTOB XMMUYECKON TEXHOJIOTHH B COBPEMEHHOM MHPE XMMHUUYECKOW MPOMBIIIIEHHOCTH. KpaTkas
XapaKTEePUCTHKA IIPEIMETa U 3aJa4d JAaHHOW JUCLUIUIMHBI U €€ POJIU B J€JI€ MOATOTOBKH BBICOKO-
KBJIN(ULIMPOBAHHBIX CHEIMAINCTOB JUIsl OTEYECTBEHHOM MPOMBIIIJIEHHOCTH B YCJIOBHUSAX MHOIO-
YPOBHEBOI CHCTEMBI BBICILIEI0 0Opa30BaHMSL.

TeMbl JeKI N

1. BBC}IeHI/Ie. 3aKOHBI COXpaHeHI/ISI MacCcCHhI, I/IMHYJ'II:C& 158 3HepFI/II/I. 3aKOHLI TepMOJII/IHaMI/I‘Ie-
CKOI'0 PaBHOBECHS;

2. 3akKoHBI ITIEPEHOCa, MACChI, HMITYJIbCA U DHEPTHH.

3. Teoperndeckue OCHOBBI OMICAHUS MTPOLIECCOB U anmnapatoB. OCHOBHI MOJICIIUPOBAHMUS.

Tembl IPaKTHYECKUX 3aHATHI:
1. ®usnueckue BEIMUUHBI U CUCTEMBI €IMHUL U3MepeHHil. CBOMCTBA KUAKOCTEN U ra30B.

Ha3zBanmus j1abopaTopHBIX padoT:
1. OnpexaencHue TUIPABIMUECKUX COMPOTHUBIICHUH TPyOOIIPOBOIA

Paspen 2. 'mapoMexaHnyecKue NPOLECCHl U aNNapaThbl.

OcHogvl cudpaenuxu. Beenenue B ruapasnuky. IlpenMer u 3amauu TMIpaBIMKU - HAYKH O
3aKOHOMEPHOCTSIX MOBEACHUS >KUAKOCTeH. OCHOBHBIC TOHSTHUS, TEPMUHBI U ONIPEICIICHUS: CHCTe-




MbI KOOPJUHAT: THAPOIMHAMUYECKHIE TOHITHS TOUYKH, JIEMEHTAPHOTO 00beMa, SJIEMEHTApHOU TO-
BEPXHOCTH, dIeMEeHTapHON yacTullbl. Kiaccudukanus cu, JeiCTBYIONUX Ha KUIKOCTb.
T'uopocmamuxa. OCHOBHBIE 337]a9M THAPOCTATUKUA. AOCONTIOTHBIA M OTHOCUTEIHHBIA TTOKOM
KUIAKOCTU. OCHOBHBIE 3aKOHBI TUAPOCTATUKU. I udpoounamuxa. IIoHATHS O CKOPOCTAX IBUKEHUS:
JIOKaJIbHAA U CcpeliHssa ckopocTu. Mertoas! Jlarpanyka u Dinepa i1 ONMCaHNs KUHEMATUKH KUIKUX
cpe. OCHOBHBIE XapaKTEPUCTUKU JBUKECHUS KUIKOCTEU. ['MapoaMHaMuYecKue peXUMbl TEUEHUS
KUJKOCTEN B YCIOBUSX BHYTPEHHEHW M BHEIIHEH 3a/1a4u rupoauHaMuku. OnbIT U unciio PelHons -
ca. OCHOBHbIE YpaBHEHUS TUAPOJUHAMUKHI
Tembl JeKkumii:
I'mppocratuka. OcHOBHBIE 3aKOHBI. [[pyKIagHbIe 3a1a4U THAPOCTATUKY;
Beenenue B ruapoanHamuky. OCHOBHBIE XapaKTEPUCTUKU JIBUKEHUS KUIKOCTEH.
OCHOBHBIE 3aKOHBI THIPOIMHAMUKHU.
Teuenue xuaKocTeil B Tpy0ax Kpyriaoro CeUeHHs
I'unpaBnuyeckre COMpOTUBICHUS U pacu€T TpyOOIPOBOIOB

orwbpPE

Tembl NpaKTHYECKUX 3aHATHIA:

1. Pemenue 3a/1a4 10 OCHOBHBIM MPHUKJIATHBIM BOTIPOCAM THIPOCTATHUKH;
2. Pemenue 3a1a4 1o OCHOBHBIM MIPUKJIaJHBIM BOTIPOCaM THAPOAMHAMHKH;
3. Pacuér ruapaBiIMuecKoro COMpOTHBIEHUS TPYOOIIPOBOIOB;

Ha3Banus 1adbopaTopHbIX padoT:

1. HccnenoBaHue THIPaBINKH B3BEIICHHOTO CIIOS

Paznes 3. Pazaenenne HEOAHOPOIHBIX CHCTEM |

Knaccugpukayusn neoonopoonvix cucmem u memooos pazoenenusn. OnpeneneHne, BO3HUK-
HOBEHHE, OCHOBHBIE CBOMCTBA U XAPAaKTEPUCTUKU HEOTHOPOAHBIX cucteM. Llenu u 3amaum npornec-
coB pazaenenusi. Ocoboe 3HadeHHE crI0c000B U A((HEKTUBHOCTh pa3ielIeHHs] HEOTHOPOIHBIX CHC-
TEM TPHU PEIICHUH KOJIOTHYEeCKUX mpoosieM. [IpuHIumbl BEIOOpa METOIOB pa3/iejeHUsI U CPaBHHU-
TeJbHBIE OIEHKU dPPEKTUBHOCTH MPOIECCOB pazzaeneHusi. OCHOBBI COCTaBICHHS MaTEpHUaTbLHOTO
OanaHca MpoIEecCOB pa3IeIeHHUs.

TeMbl JeKINA:

1. Metonabl pa3eneHust HEOJHOPOAHBIX cucTeM. OcaxaeHHE;

2. Pa3znenenue HEOJHOPOIHBIX CHCTEM (DUIBTPOBAHUEM

Tembl NIpaKTHYECKUX 3AHATHI:
1. PazpeneHne HEOAHOPOTHBIX CHCTEM OCaXJACHHUEM
2. Paszjenenne HEOJHOPOIHBIX CHCTEM METOJIOM (PHITBTPOBAHHUS

Ha3Banus j1adbopaTopHbIX padoT:
1. H3zyuenue paboTsl 1a00paTOPHOTO (PUILTP-TIpecca

\ Pasnen 4. TensiooOMeHHBbIE POLECCHI U ANNAPATHI

Tennosvie npoueccovl 6 XumMuueckoii MexXHOI02UU, UX POJIb U 3HAUEHUE 6 NPOBEOCHUU XU-
MUKO-mexHo102uueckux npoyeccos. Kiaccudpukamnus crnoco0oB nepeHoca TerioTel. CranuoHap-
HBI M HECTAIIMOHAPHBIM MPOIECCHl TEeIuIonepeHoca. [[BIKymme Cuiibl MpOIecCoB TEIIO0OMEHa.
TemnmoBoe paBHOBecue. OCHOBHBIE 331a4l CTATUKH U KUHETHKH MPOIIECCOB TeruiooomMeHa. Tenno-
évle Oanancel. HazHaueHue, 1elib ¥ METOJIbI COCTABJICHUS TEIUIOBBIX OanaHcoB. Ilepedaua menno-
mul menaonposoonocmoio. Koneekmuenwtii mennonepenoc. Tennoomoaua B yCIOBUSIX €CTECT-
BEHHOW W BBIHY)KJICHHOW KOHBEKIIMM 0€3 M3MEHEHHUS arperaTHOTO COCTOSHHUS TETUIOHOCHTEIICH.
OcHOBHasl 11eNb U NPUHLMIIBI pacyeTa KUHETUKHU npouecca. Tennooomen usnyuenuem. Tennone-
peoaua. OCHOBHOE YpaBHECHHE TETUIONEPEIaur MPHU MOCTOSHHBIX M IEPEMEHHBIX TeMIIepaTypax Te-



wioHocuTenel. [IpuHuume! pacuera k03hGULUEHTOB Temonepenadn. JABmKymias cuia IpoIeccoB
teruonepenaun. Tennooomennvie annapamol. Knaccupukanus TenaooOMEHHBIX alnapaToB, UX
KOHCTPYKTHUBHBIE XapaKTEPUCTHUKU U OCOOCHHOCTH MPAKTHYECKOT0 MX HCHoib3oBaHus. Kartamoru
Ha TerI000MeHHYyI0 annapaTtypy. OCHOBHBIE METO/BI TEIJIOBOTO pacyeTa TEINIOOOMEHHBIX arnmapa-
TOB. OCHOBHBIE TEHJICHIIMHA COBEPILICHCTBOBAHMS KOHCTPYKIIMIA TETNIOOOMEHHBIX aInapaToB.

Bbmapueanue. Hasnauenwne u CYHIHOCTb ITPOLECCCOB BbIIIAPHWBAHUWA. I[BI/I}KYHIaH cuijia Iipo-

necca. OTHOKpaTHBI U MHOTOKPATHBIN Ipoliecchl BblapuBaHusa. OCHOBHBIE TUIIOBbIE KOHCTPYK-
LMY BBIIAPHBIX AIlIapaTOB U CXEMBI BIIIAPHBIX YCTAHOBOK.

TeMBI JeKIM:

1.

2.
3.
4

oo

TemnoBbie 6ananchl. TemmIONpPOBOAHOCTS;

KonsekTuBHbIi TemnooomeH. TernoBoe nogodue. OCHOBHbIE ypaBHEHHUS TEIJIOOTIAUH;
JIBrokymiye cuibl Ipolecca U ypaBHEHHE TEIUIONEpeayn;

[TpomslnieHHble crioco0a MoABOAA U OTBOJA TEIUIOTHL. THUIIOBBIE TEIUIOOOMEHHBIE aMmma-
patsl;

MeTobl IPOEKTHOTO U TEXHOJIOIMYECKOIo pacuéra TeII000OMEHHOM anmnaparypsl;
Teopernueckne OCHOBBI MTPOIECCOB BHITApUBAHUS. AMmaparypHoe oGopMIIEHHE poIiec-
COB BbIITapUBAHUS.

TeMbl NpaKTUYECKUX 3aHATHIA:

orwdPE

Pacuér ocHOBHBIX TemIO)HU3NYECKUX CBOMCTB. TemnoBbie OaIaHCHI;
Pacuér nepegaun TENIOTHI TEMIONPOBOJHOCTHIO;

PacuéT KOHBEKTHBHOI'O TEINIOOOMEHA;

Pacuér npouecca renonepenauu;

MarepuanbHbIii U TEIIJIOBOM OajaHC BBIMAPHBIX allapaToB

Ha3panus s1adopaTopHbIx pador:

1.
2.

=

TennooOMeHHUK «TpyOa B TpyOe»;
«K0oxyXoTpyOHBIH TEI000MEHHHK.

TemaTnKa KypCcOBBIX IPOEKTOB

TexHonornueckuii NpoOeKT TEMIO0OMEHHBIX aNIapaToB
TexXHOIOrnYecKuii MPOEKT BBINAPHBIX YCTAHOBOK.

5. Opranusanusi caMoCTOAITEIbHON PadoThI CTY/ICHTOB

CamocrosiTenbHast paboTa CTyJIE€HTOB MPU U3YYEHUH TUCHUILIUHBI (MOIYJIs) MPeaycMOTpeHa
B CJIEAYIOUIMX BUAAX U pOpMax:

Pabora ¢ neKMOHHBIM MaTEPHUAIIOM, TIOUCK U 0030p JUTEPATYPhl U AIEKTPOHHBIX UCTOYHH-
KOB MH(}OpMalMK N0 MHAUBUAYAIBHO 33JJaHHOM IpobiiemMe Kypca,

Pabora B 37eKTpOHHOM Kypce (M3yueHHe TeOPETHUECKOro MaTepHualia, BHIOJHEHUE WHIH-
BUyaJIbHBIX 3aJaHUI ¥ KOHTPOJMPYIOIUX MEPONIPUATUH U JIP.);

W3ydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPabOTKY;

[Touck, aHanu3, CTPYKTYpHUPOBAHUE U MIPE3CHTAIMsT UHPOPMALIUY;

BrinonHenue pomMamrHuX 3ajjaHui, pacueTHO-rpadUuecKux paboT M JTOMAIIHUX KOHTPOJIb-
HBIX paboT;

[ToaroToBka k 1a00paTOPHBIM pabOTaM, K MPAKTHIYECKUM U CEMUHAPCKUM 3aHATHSM;
BeltonHEHNE KypCOBOIO NMMPOEKTA;

AHanmM3 HayYHBIX MyOJUKAIUi 10 3apaHee ONpeIesIEHHON TPero/iaBaTesieM TeME;
[TonroroBka K OLEHUBAIOUIMM MEPOIIPUATHUSIM.



6. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

6.1. YueOHO-MeTOANYEeCKOe o0ecledeHue

OcHoBHas1 JIUTEpaTypa:

1. TIpoueccsl u anmaparbl XUMHYECKON TexHOIOrHU. OOLIMit Kype : y4eOHUK : B 2 KHUrax /
B. I'. Aitamrreiin, M. K. 3axapos, I'. A. HocoB [u ap.] ; nox penakuueit B. I'. AliHmreiina.
— 8-e u3n., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Knawura 1 : Kaura 1 — 2019. —
916 c. — ISBN 978-5-8114-2975-2. — TekcT : 3neKTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/111193 (mara obGpameHus:
09.10.2020). — Peskum mocTyma: i aBTOPH3. MOJIb30BATEIIEH.

2. Tlpomecchl u annapaTbl XUMHUYECKON TeXHONOTUU. OOLmii Kype : y4eOHHK : B 2 KHUTAX /
B. I'. Aiiamreitn, M. K. 3axapos, I'. A. Hocos [u ap.] ; nox penakuuei B. I'. AliHmreiina.
— 8-e u3n., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Knawura 2 : Kaura 2 — 2019. —
876 ¢. — ISBN 978-5-8114-2975-2. — Tekct : 31eKTpOoHHBIN // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/111194 (nara oOpameHus:
09.10.2020). — Pexwum gocTyma: i aBTOPHU3. MOJIb30BATEIICH.

3. bapanos, JI. A. Ilponecch u anmaparsl XAMHYECKOW TEXHOJIOTHH : yueOHoe mocobue / /1.
A. bapano. — 3-e usn., crep. — Cankrt-Ilerepoypr : Jlans, 2020. — 408 c. — ISBN
978-5-8114-4984-2. — Tekct : 37eKTpOHHBIH // JlaHb : 3MeKTpOHHO-OMONIMOTEYHAsS CHC-
tema. — URL: https://e.lanbook.com/book/130186 (mata oGpamenusi: 09.10.2020). —
Pexxum nocTyna: 1uist aBTOPHU3. TOJIb30BaTENEH.

Jlono/IHMTeJILHAS JIMTepaTypa:

1. Jykmanosa, A. JI. IIpoleccsl 1 anmaparsl XAMAYECKON TEXHOIOTUH. [IpuMephl U 3a1a4u :
yueOHOoe mocobue / A. JI. JlykmanoBa. — Cankr-IlerepOypr : Jlanb, 2020. — 64 c. —
ISBN 978-5-8114-4272-0. — Tekcr : anekTpoHHbIH // JlaHb : 37€KTpOHHO-O0MOIMOTeUHas
cucrema. — URL: https://e.lanbook.com/book/133888 (mara oopamenus: 09.10.2020). —
Pexum noctyna: nis aBTOpuU3. OJIb30BaTENeN

2. TTasnos, Koncrantun ®eopanosuy. IIpuMepsl ¥ 3a1a41 110 KypCy IIPOLECCOB H ANIapaToB
XUMUYECKON TEXHOJIOTHH : yueOHoe mocobue st By3oB / K. @. Ilasnos, I1. I'. Pomankos,
A. A. HockoB. — 10-e u3n., nepepal. u 1011.. —penpuHTHOE n3gaHue. — MockBa: AJlb-
sHC, 2013. — 576 c.: min.. — bubmmorp.: ¢. 502-509.. — ISBN 978-5-91872-031-8.

3. CucTeMHbIN aHAIM3 IPOLIECCOB M ANNAPATOB XMMHUUECKOW TEXHOJIOTHH : yueOHOe TT0Co0He
/3. 1. Banuuna, E. C. Yepnskosa, H. C. benunckas, E. H. UBamkuna. — Towmck : TITY,
2017. — 115 c¢. — ISBN 978-5-4387-0787-5. — Tekcr : 3neKTpoHHbIH // JlaHb : 31ek-
TpoHHO-OMOmMoTeyHass cucrema. — URL: https://e.lanbook.com/book/106767 (mata 006-
pamenusi: 09.10.2020). — Pexxum nocTtyna: ajis aBTOpU3. MOJIb30BATENEH.

6.2. UndopmaniuonHoe odecnieyeHmne

Internet-pecypcsl (B T.4. B cpene LMS MOODLE u np. o6pa3oBarenbHbie U1 OMOIHOTEUHBIE

pecypcehl):

1. DOnextpoHHblli Kypc «MaccooOMEHHbIE TMpPOLECCHl B XHMHUYECKOH TEXHOJIOTHUN
http://stud.Ims.tpu.ru/course/view.php?id=1126

2. DneKTpoHHBIM Kypc «[ MApOoMeXxaHWYeCKHe M TEIJIOBbIE MPOIECChl B XUMHUECKOW TEXHO-
morum» http://stud.Ims.tpu.ru/course/view.php?id=1874

Jlunien3noHHOE TIporpaMMHOe obecrieuenre (B cooTBeTcTBUM ¢ [lepeuneM JIMIEH3MOHHOTO
nporpaMMHoro odecnedenuss TIIY):
1. Acrobat Reader DC and Runtime Software Distribution Agreement;
2. Visual C++ Redistributable Package;


http://stud.lms.tpu.ru/course/view.php?id=1126
http://stud.lms.tpu.ru/course/view.php?id=1874

PDF-XChange Viewer;

Mozilla Public License 2.0;

MathType 6.9 Lite; Far Manager; Chrome; Berkeley Software Distribution License 2-
Clause

Yo

7. Ocobble TpeGOBaHHS K MaTePHAILHO-TEXHHYECKOMY 00€eCIIeYeHHI0 AU CIHITHHbI

B y4ebHOM mpolecce HCIONB3yeTCs Clemyrolee JabopaTopHoe 060pyLOBaHKE I mMpaK-
THYECKHX ¥ JIaGOpaTOPHBIX 3aHATHH:

Ne HaumeHoBanue CHeNHATLHBIX TOMeILEHHH H: o6opy.
L Aynuropus s npoBeneHHA yuel- | KoMmuiexT 060pyZoBaHHMs [isl BBIIOJHEHMs NPAKTHYECKHX ¥ 1a60-
HBIX 3aHATUH BCEX THIIOB, KyPCOBOTO | PAaTOPHBIX 3aJaHUM 10 AUCLHUIUTHHE:
NPOEKTUPOBAHNUS, KOHCYJIbTAllNH, - Jlocka ayMTOpHas NOBOPOTHAA - 1 IIT.;
TEKYIIEro KOHTPOJIL U IPOMEXYTOY- — IlIxad wig ZOKyMEHTOB - 2 IUT.;
HOM )aTreCTamm (KOMIIBIOTEPHBIH —  Tywmba cTammoHapHas - 1 mr.;
KJ1acc):

— Tywmba noakarsas - 1 mrT.;

— Cremnax - 2 wr.;

- KommnekT yye6Ho# Mebenu Ha 17 MOCafoYHBIX MECT;
—  Kowmmnstorep - 16 mT.;

— IlpunTep - 1 mT.

634034 r. Tomckas o6nacth, TOMCK,
np. JlenuHa, n1.43a, 127

2. | Aynutopus mis mpoBeneHHs ydeG- | KoMruiekt 060pynoBaHus LS BBITIOJTHEHHS NPAaKTHIECKUX U J1a60-
HBIX 3aHATHH, TEKYIIero KOHTPOJSA U | PaTOPHBIX 3a[aHHi MO AUCLUIUTHHE:
MPOMEXYTO4YHO! aTTecTamuu (yued- — Jla6opaTopHblil cTeHn «[MAPABINYECKUE HCTIBITAHUS» -1
Has JabopaTtopus), 1IT;
634034 Tomckas obnactb, . TOMCK, - Leutpudyra PC-6-1 mr;

Jlenuna npocnekT, 1.43a, 003 —  JlaGopatopHsiii cTenn «Temmoo6MeHHuKy - 1 mT
3: AynuTOpHA ANs NpoBeleHus y4e- | Jlocka ayAMTOpHAA OBOPOTHAA - 1 INT.;

HBIX 3aHATHMH, TEKYIEro KoHTposid U | Kommiexr yueOHOM Mebenu Ha 28 MOCaI09HBIX MECT;
TIPOMEKYTO4HOH arTecTauuy (y4ed- | [Tpoektop - 1 mr.

Has 1abopaTopus),

634034 Tomckast ob6macts, . ToMck,
Jlenuna npocnexT, 1.43a, 105

Pabouas mporpamma cocTaBnena Ha ocHoBe OOIIeil XapakTepUCTHKY 06pa3oBaTeNbHOM TIpo-
rpamMmbl 110 Hanpasienuio 18.03.01 Xumudeckas TexHonorust /TexHonorus HehTera30XuMUM U Ho-
JMMEPHEIX MaTepranos (mpuema 2019 r., ounas Gopma oOydeHus).

Pa3paboruux: )
JlomxHOCTh 7\ Tonnucs [2)%00)
JIOIEHT b0 @ponosa 11.B.

ITporpamma onobpera Ha 3acemanuy Beimyckaromero HOLl H.M Kwkrepa (mpotokon oT «26»06
2019 . Ne 4).

3aBenyromuii kaheapoit - pyKoBOIUTENb
Hay4HO-00pa30BaTeIbHOrO LIEHTPa Ha paBax Kaheapsl,

I.T.H, mpodeccop /;////_/é% /KpacHOkyTckas E.A/
" nmommucs



