MHWHOBPHAYKHU POCCHUU

denepanbHOE TOCYJAPCTBEHHOE OI0IKETHOE

00pazoBaTenbHOE YUPEKACHUE BBICIIETO0 00pa30BaHuUs

«Kazanckuil HanMoHAaIbHBII UCCIIEA0BATEILCKUN

TEXHOJIOTUYECKHUI YHUBEPCUTET
(®I'BOY BO «kKHUTVY »)

&7

YTBEPXKJIAIO
[TpopekTop no yuebHoli pabore
J.10. CynranoBa
«30» mas 2022 1.

Pa6oyas nporpaMma AUCUUNNVHBI B BUAE 3MEKTPOHHOTO JOKYMEHTA BbIrpyXeHa 13
MHOPMALMOHHO CUCTEMbI YNPaBIIEHNSI YHUBEPCUTETOM U COOTBETCTBYET
opuruHany

MpocTas anekTpoHHas noanuce, 1D nognucu: 1060

Moanwvcan MpopekTop no y4e6Hon pa6oTe [.LU. CyntaHoBa

Hara 30.05.2022

PABOYASA MPOI'PAMMA

o mucrunmuae «IMPOIECCHI U AIIMAPATBI XUMHUYECKOM TEXHOJIOT UH»

Hanpasnenue noarotoBku: 18.03.01 Xumuueckasi TEXHOJIOTHSI
[Ipoduns: TexHonornuecKuii ”HHKMHUPUHT MTPOU3BOJICTB OPraHUYECKUX
IPOJYKTOB

KBanuduxanus seimyckHuka: bakanasp
®dopma 00yueHus: 3aouHas
WNuctutyT: WHCTUTYT HEPTH, XUMUHU U HAHOTEXHOJIOTUI
Kadenpa-pazpaboTuuk: Kadenpa «IIporeccoB u annaparoB XUMUYECKON TEXHOIOTHIY
Kypc; cemectp 2-3:5,6,8,9

Bun Harpysku Yacrnl 3a4éTHBIE €UHHUIIEI
Jlexuusg 12 0,33
JlaboparopHas paboTa 30 0,83
[TpakTHYecKoe 3aHsATHE 12 0,33
KoHTposb caMocToATeNbHOM paboThl 12 0,33
CamocrosiTenpHas pabora 348 9,67
®opwma arrectauun: KonrponbHas padora (6 cem, 8 18 0,5
cem),
Dk3ameH (6 ceM, 8 cem),
KypcoBoii npoekTt (9 cem)

Bcero 432 12

Kazanp, 2022




PabGouass mporpamMma cocraBieHa ¢ y4€roM TpeOoBaHuii dDenepaqbHOTO TOCYAAPCTBEHHOTO
oOpaszoBarensHOro crangapra (mpuka3 Ne 922 ot 07.08.2020) nmo nHampasienuto moarotoku 18.03.01
XuMudeckasi TexHoJorus ans npodpuis «exHOJOTHYeCKU WHKUHUPUHT MPOU3BOJICTB OPraHUYECKUX
IIPOJIYKTOBY» Ha OCHOBAHHMH YUEOHBIX MJIaHOB HaOopa oOyuatonuxcs 2022 roga.

Pa3pabotunk nporpaMmsl:

JloueHt B.B. bponckas

COI'JIACOBAHO

Pabouast mporpamma paccMoTpeHa U 0J100peHa Ha 3acenannu kadenpsl «IIporeccoB u anmaparos
XUMHAYECKON TEXHOIOTUN», TPpOoToKoJ oT 17.05.2022 1. Ne 10.

3aBenyromuii kapenpoit  Cozcnacosano A.B. KnuHoB

YTBEPXKXIAEHO
Hauvansauk nentpa Y ML Ymeeporcoaro JLLA. Kuraepa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

Llensimu ocBoeHus AucUIUIMHBL «IIporiecchl n anmapaTrbl XUMHYECKONW TEXHOJIOTHM» SBISIOTCS:
a) (hopMUpPOBAHME 3HAHUI O TEOPETHUUECKUX OCHOBAX MPOLIECCOB XMMUYECKOH TEXHOJIOTUU U
KOHCTPYKILHUSAX arnapaToB AJISl KX IPOBEJICHHUS;
0) pacKpbITHE CYLTHOCTH ITPOLIECCOB, IPOUCXOASAIIMX B IPOMBIIUIEHHBIX annapaTax,
B) 00y4€HHE U TPEHUPOBKA C UCIOJIB30BAHUEM TPEHAXKEPHOTO KomIuiekca T-coT At moBbIeHUS
YPOBHSI TPO(heCCHOHAIBHON NOJATOTOBKU U OTPaOOTKa HABBIKOB pabOThI ¢ 000pYyJOBaHUEM;
I') MOJCTUPOBAHKE PA3IUYHBIX PA0OYNX CUTYyalluii © MUHUMH3AIUU OIIMOOK B PEaJIbHBIX YCIOBUSAX
JKCIUTyaTaluH;
1) 00y4eHHEe TEXHOJOTHH MOTYyYeHHsI KOHEUHOTO PE3yNIbTaTa — BBIOOPA ONTUMANIBHBIX PEKUMHBIX
[apaMeTpOB MIPOTEKAIOIINX MTPOLECCOB M pacyeTa OCHOBHBIX Pa3MEPOB COOTBETCTBYIOILUX aIlIapaTOB;
e) o0yueHne crioco0aM MPUMEHEHUS MOIYUYECHHBIX 3HAHUH JUTS PeIICHHUs MPAaKTUYECKUX 3ajad.

2. MecTO TUCHHUIJIMHBI B CTPYKTYpe 00pa30BaTe/bHOI MPOrpaMMbl

Hucnunnuna «[Iponeccel U anmaparbl XUMHUYECKOW TEXHOJIOTMH» OTHOCUTCS K 00s3aTENIbHOMN
gactu OOII u popmupyeT y oOydaronuxcs mo mpoPmio «TeXHOTOTHISCKUl HHKUHUPHHT IIPOU3BOJICTB
OpPraHUYECKUX MPOJYKTOBY» HAOOP 3HAHUI, YMEHHI, HABBIKOB M KOMITETEHITUH.

Hns ycnemHoro ocBoeHus aucuuruinHbl «lIporeccsl u anmapartbl XUMHUYECKON TEXHOJOTHUM
oOyuatomuiicss mo HampasieHuto moaroroBku 18.03.01 «Xumuyeckas TEXHOJOTHS» IOHKEH OCBOUTH
Martepuai MpeIIeCTBYIOIUX TUCIUILIAH:

1. Beiciias MmaTematuka

2. lmxeHepHas M KOMITbIOTepHas Tpaduka
3. O0mmas ¥ HeopraHWYeCKass XUMUS

4. IlpuknanHas MexaHuKa

5. ®usuka

Hucnnnmna «[Iponeccsl u anmaparbl XUMUYECKOW TEXHOJIOTMU» SBIIIETCS MPEIIIECTBYIOLIEN U
HeoOxouMa 7Sl YCIENIHOTO OCBOGHUS MOCIEAYIOIUX TUCIUILINH:

1. ITpousBoACTBEHHAS MTPAKTUKA (MPEIIUTUIOMHAS MPAKTHKA, B TOM YHCIIE HAyYHO-
uccienoBarensckas paboTa)
2. IIpon3BOCTBEHHAS TIPAKTHKA (TEXHOJIOTHYECKas (MIPOEKTHO-TEXHOJIOTHYECKAsT) MPAKTHKA)

3. Komnerennuu odyuaromierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHS THCIHUTIITHHBI

OIIK-4 CnocoGen o0ecnnieyuBaTh NpPoBeJAeHHE TEXHOJOTHYEeCKOro NMpouecca, HCMoJIb30BATh TeEXHMYECKHe CpeacTBa
AJI51 KOHTPOJISI IAPpaMeTPOB TEXHOJIOTHYeCKOro MPoLecca, CBOMCTB ChIPbi H FOTOBOI MPOAYKINH, OCYIIeCTBJIATH
H3MeHeHUe MapaMeTPoB TeXHOJO0IMYeCKOoro npouecca Npyu U3MeHEHHH CBOICTB ChIPbs

OIIK-4.1. 3naeTt npoueccsl XUMHUYECKOH TEXHOJIOTHH, aNllapaThl X METOJBI HX pacueTa, OCHOBHbIEC TOHATHUS YIPABICHUS
TEXHOJIOTHYECKUMH MPOIECCAMHU, METO/IBI ONITHMH3ALNN XUMHKO-TEXHOJIOTHYECKUX POILIECCOB, METOI0JIOTHIO
HCCIIeIOBAHMS B3aNMO/ICHCTBHS IIPOIIECCOB XUMUYECKHX ITPEBPAIICHUH U SBICHUH MepeHoca

OIIK-4.2. YMmeer nondupaTh mapaMeTpsl M BEIOMpATh anmaparypy Uil KOHKPETHOTO XMMHUKO-TEXHOJIOTHYECKOT0 Tpoliecca,
OILIEHMBATh TEXHOJIOTHYECKYIO 3((EKTUBHOCTD IIPON3BOJICTBA, IIPUMEHATH METO/BI BEIYUCINTEIBHOW MaTeMaTHKH 1
MaTEMaTUYECKOM CTATUCTUKH JUI MOJEIUPOBAHUS U ONTHUMHU3ALUN XUMHKO-TEXHOJIOIMYECKHX MIPOLIECCOB

OIIK-4.3. Bnageer HaBbIKaMH TEXHOJOTHUECKUX PAacUyeTOB, ONPEIENICHNUs TEXHOJIOTHUECKUX MOKa3aTesIel mpouecca,
YIPaBJICHUS XUMHUKO-TEXHOJIOTMYECKIMH CHCTEMaMH ¥ METOJIaMH PETYIHPOBAHUSI XUMHUKO-TEXHOJIOTMYECKUX IPOIIECCOB
OIIK-6 Cnioco0eH MOHMMATH NMPHUHIMIBI PA00THI COBPEMEHHBIX HHPOPMAIMOHHBIX TEXHOJOTHil M HCIO0JIB30BATh HX
JJISl pelleHus 3a1a4 nNpodeccuoHAILHOM 1eITeJbHOCTH

OIIK-6.1. 3HaeT mpukiIagHOE COBpEMEHHOE MTPOrpaMMHOE oOecIiedeHre, MPUMEHIEMOe B OTPaciin

OIIK-6.2. YMmeer BbIOpaTh U IPUMEHNUTH ONTUMANBHYIO TIPUKIIAIHYIO IPOTpaMMy JUIS PEIICHHsT KOHKPETHOH 3a1a4n
OIIK-6.3. Biiaieet HaBbIKaM¥ MPUMEHEHHS TM(POBBIX TEXHOJIOTHH JUIsl PEIICHHs 33/1a4 TPOo(eCCHOHATBHOM AesTeIbHOCTH
YK-2 CnocobeH onpeensiTh Kpyr 3aja4 B pAMKaX MOCTABJICHHOI eI U BBIOMPATh ONITHMAJIbHBIE CIIOCOOBI X

pelICHUudA, MCXO0a U3 I[eﬁCTBy'lOIIll/lX NnpaBoOBbLIX HOPM, HMEIOIIUXCH PECypCcoB U orpa}mqeﬂm”l



VYK-2.1. 3HaeT BUIBI pECYPCOB M OTPAaHUYEHUH JJIs pelieH s NpodecCHOHANBHBIX 33/1a4; OCHOBHBIE METOJIbI OLICHKH Pa3HbIX
CHoco00B pelIeHus 3a1ay; AeCTBYONEe 3aKOHOJATEIILCTBO U IIPABOBBIE HOPMBI, PEryIHPYIOIINE PO(ECCHOHAIBHYIO
JeSITebHOCTh

YK-2.2. YMeeT onpenemnsaTs KpyT 3a/1a4 B paMKax IIOCTAaBJICHHOW IeJIH, aHATM3UPOBATh U BEIOUPATh aJbTePHATHBHBIC
CHOCOOBI PELICHHST; OLICHUBATh PECYPCHI M OTPAaHMYECHUS U COOIIONATh IPABOBBIE HOPMBI IIPU TOCTHKCHUH
poQeCCHOHANBHBIX PE3yIbTATOB

VYK-2.3. Brageet HaBpIKaMH pa3paOOTKH MM U 33/1a4 IIPOSKTa; METOJaMH OIIEHKH MOTPEOHOCTH B pecypcax,

MMPOAOJLKUTCIIBHOCTU U CTOUMOCTHU IPOCKTA; HABbIKAMHU pa6OTLI (¢ HOpMaTPIBHO-HpaBOBOﬁ ﬂOKyMeHTaIIHeﬁ.

B pe3yabTare 0CBOCHUS TUCHHUILIMHBI 00yYAIONIHIACA 10JIKEH

3HarThb:

- BU/IbI PECYPCOB ¥ OTPAaHUYECHUM IS PELICHMS 3a7a49 XUMUYECKON TEXHOJIOTHH;

- TUIIOBBIC HpOHGCCI)I XHMHHGCKOﬁ TCXHOJIOTUHU U METOAbI OIITUMHU3AIIUN pa6OTI)I annapaTOB JJI1 UX
MIPOBEICHUS], COOTBETCTBYIOIIME allapaThl U METOAbI UX pacuera ¢ yueroM ['OCToB.

- OCHOBBI TEOPHH MEPEHOCA UMITYJIbCA, TEIIa U MACChI, IPUHIIUIIBI PU3NIECKOTO MOICTUPOBAHUS
XUMHUKO-TCXHOJIOTHYCCKUX HpOHCCCOB, OCHOBHBIC ypaBHGHI/IFI JOBUXCHUA )KI/II[KOCTeﬁ;

- OCHOBBI TGOpI/II/I Tenﬂonepeﬂaqn;

- OCHOBBI TCOPHH MACCOIEPEIayd B CUCTEMAX CO CBOOOJHON W HEMOABMKHOM I'PaHMIICH pa3jaena das;
- PUHIHUIIB PA0OTHI COBPEMEHHOTO TPEHAXKEPHOTO KoMIuiekca T-codt, mpumeHseMoe 1Jis
MPOLIECCOB U aIMapaTOB XMMUYECKON TEXHOIOTUY;

- HpI/IHIII/IHI)I, OCHOBHBIC J3Tallbl, HpI/IKJ'IaI[HLIe ACII€KThI, OCHOBEI pacqua, OIITUMMU3AIINU U
HpOGKTI/IpOBaHI/Iﬂ annapaTOB XI/IMH‘ICCKOfI HpOMBIHIJ'IeHHOCTI/I C HpI/IMeHeHI/IeM COBpeMCHHOFO
MPUKIIATHOTO MPOTPAMMHOT0 00€CTIeYeHHUS C IENbI0 CO3/1aHus TU(PPOBHIX JBOMHUKOB MPEATPUSTHIH;
- TEXHUUYECKHE XapaKTePUCTUKH U (DYHKIIMOHATBLHBIE BOBMOXHOCTH COBPEMEHHOT'O MTPOTPAMMHOTO
obecrieueHus - TpeHaXKepHOTo KoMIuiekca T-coT /yist yripaBiaeHus PoIlecCaMy U anmapaTaMu
XI/IMI/I‘-IGCKOI\/'I TCXHOJIOTUHU

YMmeThb:

- ONIPEACIIATh XapakTep ABUKEHUS KUIKOCTEN U ra30B;

- OTIPEICIIATh OCHOBHBIE XapaKTEPUCTUKH TPOIECCOB TEIIO- U MACCOTIEPEIauu;

- 3aITyCKaTh, HACTPAWBATh U YIPABIATh TPEHAKEPHBIM KOMIUIEKCOM T-co(T, YTOOBI OIIEHUBATH
TEXHOJOTHYECKYIO 3((hEeKTUBHOCTH MPOIIECCOB U alapaTOB XUMUYECKOW TEXHOJIOTHU;

- POBOJAUTH PACUYEThl U MPOEKTUPOBATH alllapaTbl XUMUYECKON MPOMBIIIEHHOCTH C IPUMEHEHUEM
COBPEMEHHBIX IIU(POBBIX TEXHOJIOTHH € LENbIO CO3/IaHuUs IIU(PPOBBIX IBOWHUKOB MPEANPHUATHIH;

- aHAJIM3UPOBATh PE3YyJIbTAThl pabOTHI Ha TpeHaxkepe T-codT, MPUMEHSThH MMOJyYeHHbIE 3HAHUS [
pelIeHus 3a/1a4y NpoLEecCOB U annapaToB XUMHUUECKOU TEXHOJIOTHHI

- pacCUMTHIBATh PALlMOHATbHbIE TAPAMETPhl, aHATU3UPOBATh U BRIOMPATH aJIbTEPHATUBHBIC CIIOCOOBI

peIICHHS;



- OIIEHUBATh pecypchl U orpanudeHus, coomoaatse ' OCThI 1 BRIOMpaTh anmaparypy s

KOHKPCTHOTO XMMHUKO-TCXHOJIOTHYCCKOTI'O ITpoIecca.

Baagern:

- METOJaMH TEXHOJOI'MYCCKUX paCd€TOB OTACIIBHBIX Y3JI0B U I[GTaJ'ICﬁ XHMHUYECKOI'O 060py,I[OBaHI/I5I;

- HaBbIKaMH ITPOCKTUPOBAHUA HpOCTGfIH.IHX aIrrapaToB XHUMHYECKOM IMPOMBIINIJIEHHOCTH

- HaBbIKaMH p33pa6OTKI/I LCJIM 1 3a/1a4 ITPOCKTHOT'O PACUCTa,

- MCTOAaMH ONPCACICHUA OITUMAJIBHBIX U PAlIMOHAJIBHBIX TCXHOJIOT'MYCCKUX PCIKUMOB pa6OTBI

000opyI0BaHus;

- BJIaI€Th METOJaMH OLICHKHU HOTpe6HOCTI/I B pecypcax, IpOAOJDKUTEIIBHOCTH U CTOUMMOCTH IIPOCKTA,

- HaBbIKaMu paboTel ¢ [OCTAwmu;

- HaBBIKaMU PabOTHI ¢ HHTEPQEHCOM TpeHAXKEPHOTO KoMIUIekca T-codt st onpeneneHus

TEXHOJIOTHYECKHX ITOKa3aTeyneh nponecca, yrpabJICHUSA XUMUKO-TCXHOJIOTHYECCKUMHU CUCTEMAMHU U

METOdaMU PEryJIMPpOBaAHUA XUMUKO-TCXHOJIOT'MICCKUX ITPOUCCCOB

- HaBbIKaMHM pacycTa, OIITUMU3AIUU U ITPOCKTUPOBAHUA allllapaTOB XUMHYECKOHN IMPOMBIINIJICHHOCTH C

NPUMEHEHHEM COBPEMEHHBIX U(POBBIX TEXHOIOTHM;

- BJIaJCTh MCTOdaMH OTpa6OTKI/I N COBCPIICHCTBOBAHUA HpO(i)CCCI/IOHaJ'IbHBIX HAaBBIKOB IIPUMCHCHHA

1u(POBBIX TEXHOJOTHI Ha TpeHaxepe T-codT i pemieHus 3agad MpoLeccoB U armnapaTroB

XUMHYECKON TEXHOJIOTHH

4. CTpyKTYypa  colepKaHue TUCHUIINHBI
O6mas TpyA0éMKOCTh AUCHHUIUINHBI cocTaBisieT 12 3aueTHbIX eauHull, 432 yaca.

Bugs! yueOHOH paboTHI (B 9acax) OrneHOYHBIC
Cpe/CTBa IS
Ne Pas Ceme- N TaGona- P ?(Beﬂeljm
i JIeIT TUCIUTLTHHBI ctp Jexus paKkTuuecKue abopa KCP CPC TeKyIeH u
3aHATHS TOPHBIE POMEXY-
TOYHOHI
aTTecTaluu
1 2 3 4 5 6 7 8 9
Beenenue. KonTponbHast
1. | TeopeTnueckue 5 2 7 pabota
OCHOBBHI Kypca
Hroro no cemectpy 5 2 7
I'mapomexannveckue KonrponbHas
Y TETIIO0OOMEHHBIE pabora;
MAXT Jlaboparopnas
1. 6 4 6 10 4 138 pabora;
[IpaxTuyeckue
3aHSTHS;
OKk3aMeH
KonTposabHas
Hroro no cemectpy 6 4 6 10 4 138 pabora,
IK3aMeH
MaccooOmMeHHBIE Kontponsnas
NAXT paborta;
JlabopaTopras
1. 8 6 6 10 4 145 pabora;
IIpaxTnyeckue
3aHATHS;

DK3aMeH




Buapl yueOHOI paboTh! (B yacax) OrneHouHble
Cpe/CTBa ISt
No Ceme- TpOBE/CHHA
W Paznen aucumruinHb ctp Texus [Mpaktnueckue | JlaGopa- KCP CPC TeKyIIeH 1
3aHATHS TOPHBIE MIPOMEXY-
TOYHOMU
aTTeCTAlUU
1 2 3 4 5 6 7 8 9
KonTposabHas
HTroro nmo cemectpy 8 6 6 10 4 145 pa6ora,
IK3aMeH
KypcoBoii npoekr Kypcosoit
1. 9 10 4 58 TPOCKT;
Jlaboparopnas
pabora
Hroro nmo cemecTpy 9 10 4 58 Kypcosoii
TPOEKT
5. ConeprxaHue JeKIIMOHHBIX 3aHATHI 110 TeMaM
e MNuaukaTopsl
. /_n Pazmen mucnuIuIMHBL Yacel Tema JICKIIMOHHOTO 3aHATHUS JOCTYDKCHUS
KOMIETCHIIUH
1 2 3 4 5
1. | Beemenue. Teoperndeckre OCHOBH Kypca 2 Beenenwne B xypc [TAXT. OIlIK-4.1
YpaBHeHHe mepeHoca. 3aKOHbI OIIK-4.2
coxpaHeHHA. MoaenrpoBaHue. OIIK-4.3
MexasHbiii IEpeHOC OIIK-6.1
cyOcranmit OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3
2. | I'mapoMexaHUYeCKHe U TETNIOOOMEHHBIE 2 [puknagHas THAPOMEXaHUKA. OIlK-4.1
TTAXT [epemenienue KUIKOCTEH, OIIK-4.2
C)KaThe U IepeMeIICHAE Ta30B. OIlK-4.3
Paznenenre HEOTHOPOIHBIX OIIK-6.1
CHCTEM. OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3
3. 2 TemoobmeH. Beinapusanue. OIlK-4.1
[TpompbInieHHBIE CTIOCOOBI OIIK-4.2
nepeaayn Tera. OIlK-4.3
OIlK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3
4. | Maccoobmennsie [TAXT 6 Maccoobmen.ITeperonka. OIlK-4.1
Oxctpaknust. Cymika. OIIK-4.2
MemOpaHHBIE OIlK-4.3
nponeccel. Kpucrammmzanusi. OIIK-6.1
PactBopenue OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3
BCEI'O 12

6. Conep:kaHue NPAKTHYECKNX/CEMMHAPCKUX 3aHATHH




Pa3ﬂ@lﬂHCHHHHHHH

Yacel

Tema 3anarus

HNupukaTopsl
TIOCTHIKEHHUS
KOMIICTCHIIMH

2

w

4

6

T'unpomexanmyeckue u reruiooomennsie [IAXT

I'unpomexanunueckue [TAXT

OIlK-4.1
OIlK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
VK-2.1
VK-2.2
VK-2.3

Temmooomennsie ITAXT

OIlK-4.1
OIlK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

Maccoo6mennsie [TAXT

Maccooomennsie I[TAXT

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
VK-2.3

BCET'O

12

7. Conepxxanue J1a00paATOPHBIX 3aHATHI

Paznen nucuminebl

Yacel

Tema 3anarTus

Mungukaro
pBt
IOCTHKEH
ust
KOMIIETEHI]
5078

2

4

6

I'uapomexanndeckue U Teriooomentsie [TAXT

OnpenesneHne pexxuMa TeUeHUs BOBI B
WINHAPHYECKON TpyOe KpyTrioro
CECUYCHUA

OIlK-4.1
OIIK-4.2
OIlK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

W3smepenue naBiaeHus: 1 Bakyyma B
MOKOSIIEHNCS KUIKOCTH

OIlK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

N3y4enue TermmioooMeHa B
TEII00OMEHHHKE THIIa «Tpy0a B TpyOe»

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1




Pa3aen JUCHUITIINHBI

Yacel

Tema 3ansaTus

WNnnukarto
pBl
JOCTHOKEH
Hsl
KOMIIETEHI]
5051

6

YK-2.2
YK-2.3

Maccoobmennsie [IAXT

Wzyuenne mporecca abcopOumu

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

W3yueHue nporecca IUCTHUIIIALNANA

OIlIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

Kypcosoii npoekt

Texonoruueckuil pacuer, ONTUMU3aLUs,
TUIPaBIMYECKUN pacCUeT,
KOHCTPYKTHUBHBIM pacyeT, MEXaHUUECKUI
pacuer

OIlIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

TexHONOTHYECKAsI CXeMa, YepTek 00IIero
BHA

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

3HAKOMCTBO C TPEHAKEPHBIM KOMILJIEKCOM
T-codpt

OIlK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

N3yueHne TeXHOJIOTHYECKON CXeMbI
nporecca peKTuduKanu ¢ IpUMEHSHUEM
TpeHaxkepHoTro KoMIuiekca T-codpt

OIlK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

BCEI'O
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8. CamocTrosiTesibHast padoTa




Tembl, BBIHOCHMBIE HA CAMOCTOSITEITbHYIO
paborty

Yacwl

®opma CPC

HNupukatopsl
TIOCTHIKEHHUS
KOMIICTCHIIMH

2

5

6

Beenenue TCOPCTUYCCKHEC OCHOBBI KypcCa

MIOJIrOTOBKA K KOHTPOJIBHOW pabore,
MIpopabOoTKa TEOPETHUECKOTO MaTepHaa

OIlK-4.1
OIlK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
VK-2.1
VK-2.2
VK-2.3

I'mapomMexaHuuecKHe U TeI000MEHHbIE
IMAXT

138

MOJITOTOBKA K KOHTPOJIBHOI padoTe,
MOJITOTOBKA K JTabopaTopHOii padore,
MOATOTOBKA K MPAKTUYECKOMY 3aHSTUIO

OIlK-4.1
OIlK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

Macco6omennsie ITAXT

145

MIOJTOTOBKA K KOHTPOJIBHOU pabore,
MIOJTOTOBKA K JlabopaTopHOii paboTe,
TIOJrOTOBKA K MPAKTHUECKOMY 3aHATHIO

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
VK-2.3

Texonmoruueckuii pacyer, ONTUMH3ALUS,
TUIPABINYECKUI pacueT, KOHCTPYKTUBHBIN
pacueT, MEXaHUYECKHH pacyer.
TexHomornyeckas cxema, 4epTex 00IIero
BUJA

28

BBINOJIHEHHE KypCOBOTO NPOEKTa

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
VK-2.3

OCHOBBI ¥ IPUHIXT pabOTHI HA
TpeHakepHOM KoMmIuiekce T-codt

15

MOATOTOBKA K JTabopaTopHoit pabote

OIlIK-4.1
OIlK-4.2
OIlK-4.3
OIlK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

Pa300p TEXHOIOTUYECKUX CUTYAITHIA
npoliecca peKTUQUKAUU Ha TpeHaxepe T-
codt

15

TIOJITOTOBKA K J:aDopaTopHOii paboTe

OIlK-4.1
OIIK-4.2
OIlK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

BCEI'O
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8.1 KonTpounb camocTosiTe1bHON padoThl




HNupukatopsl
i aGoT Yacel ®opma KCP JIOCTHKEHUS
P Y KOMIETEHIIUU

Ne TCMLI, BbBIHOCHUMBIC Ha CAMOCTOSATCIBbHYIO

1 2 5 6

w

1. | I'mapomexaHUYECKUE U TEIIIOOOMEHHbIE 4 npueM J1abopaTopHoii paboTsl, mposepka | OITK-4.1
IMAXT 3HAHWW HA IIPAKTUYECKOM 3aHATUH, OIlK-4.2
IIPOBEPKa KOHTPOJIBHOM paboTHI OIlK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
VK-2.1
VK-2.2
YK-2.3

2. | Maccoomennsie [TAXT 4 npueM J1abopatopHoii paboTsl, mposepka | OITK-4.1
3HAHMH Ha MPAKTUYECKOM 3aHATHH, OIlK-4.2
IIPOBEPKa KOHTPOJIBHOM paboTHI OIlK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
VK-2.2
YK-2.3

3. | Texonormueckuii pacyeT, ONTHMHU3AIIHS, 2 MPOBEPKA KYPCOBOTO MPOEKTA OIlK-4.1
TUAPABIMYECKUNA pacueT, KOHCTPYKTUBHBIN OIIK-4.2
pacdeT, MeXaHHIEeCKHHA pacyer. OIIK-4.3
TexHoNOTMYeCKas cXeMa, 4epTex 00IIero OIIK-6.1
BHIA OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

4. | OCHOBBI U IPUHIHUI pabOTHI HA 1 npueM JabopaTopHOM paboThI OIIK-4.1
TpeHakepHOM KoMIuiekce T-codt OIIK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

5. | Pa36op TeXHOJOTHUYECKUX CUTyalHuit 1 npueM J1abopaTopHOil paboTHI OIlIK-4.1
mporecca pektuduxaruu Ha Tpenaxepe T- OIIK-4.2
copr OIIK-4.3
OIlK-6.1
OIIK-6.2
OIIK-6.3
VK-2.1
YK-2.2
YK-2.3

BCET'O 12

9. Ucnosib30BaHUE PEHTUHIOBOM CUCTEMbI OLIEHKH 3HAHUI

[Tpu oreHKe pe3yabTaTOB AEATEIHHOCTH OOydaromuxcs B paMkax aucHuruinHbel «IIporeccsr u
anmapaTrbl XUMHUYECKOM TEXHOJOTHW» HCIIONB3YeTCs PEUTHHTOBas cuUcTeMa. MakcuMalbHOE |
MUHUMATbHOE KOJMYECTBO OAJIOB MO pPa3IUYHBIM BUIaM yueOHON paboThl omucaHo B «llonoxeHuu o
0aIbHO-PEUTHHTOBOM CHCTEME OLICHKH 3HAHUM CTY/IEHTOB U 00ecreueHus KauecTBa yueOHOro mporecca
OI'bOY BO KHUTY.

PeiitunroBas ornenka (GopmMupyercs Ha OCHOBAaHHUHU TEKYIIETO M MPOMEKYTOYHOTO KOHTPOJs. 3a
KOHTPOJBbHBIE TOUYKH CTYACHT MOXKET MOJTYYUTh MUHUMAIbHOE U MAKCUMAIILHOE KOJIMYECTBO OAIIIOB (CM.
Ta0IHUILY).

OueHoYHBIE CPEICTBA Koa-Bo MuH.0a/1510B Makc.0a1710B

6-ii cemecTp
Konrposbhas pabora 1 12 20




JlabopaTopHast paboTa 3 12 20
[IpakTHyeckue 3aHATHS 3 12 20
Ok3aMeH 1 24 40
HTroro 60 100
8-ii cemecTp

KoHnTposnbHas pabora 1 12 20
JlabopaTopHast paboTa 2 12 20
[IpakTuyeckue 3aHATUS 2 12 20
Ok3aMeH 1 24 40
Hroro 60 100
9-ii cemecTp

KypcoBoii mpoekt 1 60 100
Hroro 60 100

10. OueHouHble cpeacTBa IS TeKYLIEr0o KOHTPOJS YCIEeBAEMOCTH, INPOMeEKYTOYHOM
aTTecTal{Hu 110 HTOraM OCBOEHUS! M CHUIIMHBI
OneHouHblE CpencTBa sl MPOBEACHMSI TEKYLIETO KOHTPOJIS YCIEBAEMOCTH, IPOMEKYTOUHOM
aTTeCTallUd M UTOTOBOM aTTecTalMM pa3paldaThIBAIOTCS COTJIACHO MOJIOKEHUI0 0 DOHJAX OLIEHOUHBIX
CpEeZACTB, pacCMaTpPUBAIOTCS KaK COCTaBHas 4acTh paboueill mporpamMmbl U OQOPMIISIOTCS OTIEIBHBIM
JTOKYMEHTOM.

11. UndopmanuoHHO-MeTOANYECKOE O0ecTiedeHue TN CIUTINHbI

11.1. OcHoBHas JuTeparypa

[Tpu m3yyenun aucumruinHbl «lIpoliecchl U anmapaTsl XUMHUYECKON TEXHOJOTHH» B KauecTBe
OCHOBHBIX UCTOYHUKOB MH(GOPMAIIMHN PEKOMEHIYETCSI UCIIOJI30BATh CIIEAYIONIYIO JIUTEPATYPY:

OcHOBHbBIE HCTOYHUKH MHPOPMALIUHT KosnuecTBo 3K3eMILISIPOB
FO.A. dprtHepckuit, [Ipouecchl u annapatbl 1932 sk3. YHUL[ ®T'BOY BO «KHUTVY»
xumuueckoi texnonoruu [[Ipouee] : M. : Xumus,

2002
FO.U. derraepckuit, [1poriecch! u anmapathbl 1924 sx3. YHUILL ®T'BOY BO «KKHUTY»

XUMHUYECKOH TeXHOoNoTuu [ YueOHuk] Yueb. mis
CTYJl. XMM.-TEXHOJI. Cllennai. By30B: M. : Xumus,
2002

A.W. Pasunos, A.B. Kinunos, I'.C. /IpsikOHOB, 276 sx3. YHUILL ®T'BOY BO «KKHUTY »
IIpoueccel n annapaTel XUMUYECKON TEXHOJIOTMH
[VueOHuk] yued. mocobue Juist CTyA. By30B, 00yY.
1o Hamp. "Xum. texnonorus": Kasans : U31-Bo

KHUTYVY, 2017
H.W. EnukeeBa, B.A. Apcianos, K.A. Anekcees | http://ft.kstu.ru/ft/Abdulkashapova-
[1 1p.], DKCIepUMEHTaIbHOE N3yYeHHUE Eksperiment_izuchenie_PAHT_UP.pdf

IIPOLIECCOB M almnapaTroB XUMH4YecKoil TexHonoruu | Jocryn ¢ IP anpecos KHUTY
[DnexTponHbIi pecypc] yueb. mocodue: Kazansp :
WUzn-Bo KHUTY, 2019

A. . Yrunuyc, ['mapaBnvka u THApaBIndYeCcKUe 149 sx3. YHUL] ®I'BOY BO «kKHUTY »
MaluHbl [ YueOHHK ]| yaeOHUK AJis CTY/.
MAaIIMHOCTPOUT. crell. By30B: M. : OO0 "TU/]
"A3-6yk", 2009

K.®. ITaBnos, IL.I". Pomankos, A.A. Hockos, 99 k3. YHUILL ®I'BOY BO «KHUTVY »
[Ipumeps! 1 3a1a4u 110 KypCy IIPOLIECCOB U
anmapaToB XUMHYECKOU TEXHOJIOTHH [ Y YeOHUK |
yueb. nocobue: M. : Anbsiac, 2007

11.2. lononHuTEIBHASI IUTEPATYPA
B kayecTBe [JOMONMHUTENBHBIX MCTOYHHUKOB HMHGPOPMAIUU PEKOMEHAYETCS HCIOJIb30BaTh
CIIEAYIOIYIO JINTEPATYPY:
JlonmosiHUTE/IbHBbIE HCTOYHUKH HHpOpMaIMU \ KoJsnyecTBO 3K3eMIIISIPOB




1O. . JIpiTHepckuid, [Iponieccsl u anmaparsl 93 sk3. YHUILL ®T'BOY BO «KKHUTY»
xuMudeckoi Texnojoruu : Y.1 [YueOnuk] : M. :

Xumus, 1995

A.U. Pazunos, I'.C. JIpsgxoHOB, SIBneHus 382 sx3. YHUILL ®I'BOY BO «KHUTVY »
nepeHoca [ YueOnuk] Yue6. mocobue: Kazans : ,

2002

, JJabopaTopHEIi MPAKTUKYM TIO TIPOIIECcaM U 1535 sk3. YHULL ®TBOY BO «KKHUTY»

arrnaparamMm XMMHUYECKoi TexHoyioruu ; @.A.
Abnynkamranosa, A.ILl. bukOynaros, B.I'.
Boukapes [u ap.] [VueOHuk] yued. mocodue:

Kazans : , 2005

J.5. Ucnamxysun, A.W. Pasunos, III.A. Hypues | http://ft.kstu.ru/ft/Bikbulatov-

[u ap.], KypcoBoe mpoekTupoBanue 1o Kursovoe_proektirovanie_po PAXT.pdf
MpoIeccaM M amnmapataMm XMMUYECKOU Hoctyn ¢ IP agpecoB KHUTY

TEXHOJIOTHH [ DJIEKTPOHHBIN pecypc]
MeTtonudeckue ykazanus: Kazans : 31-Bo
KHUTY, 2019

11.3. DyileKTpOHHBIE HCTOYHUKHU HH(OPMaLUH
[Tpu n3ydenun nucrumuHbl «IIporecchl u anmapaThl XUMAYECKON TEXHOJIOTHUY IPETYCMOTPEHO
WCTIOJIH30BAHUE JICKTPOHHBIX HCTOYHIKOB WH(POPMAIINN:
1. Dnexrponnsiii karanor YHUL] KHUTY: Pexxum goctyna: http://ruslan.kstu.ru/
2. OBC «Jlanb»:Pexxum nocryma: https://e.lanbook.com
3. O6pazoBarenbHas mnatdopma «HOpaiit»: Pexxum gocrtymna: https://urait.ru/
4. OBC «Znanium.comy: Pexxum noctyna: http://znanium.com/
5. OBC YuuBepcuteTckas oubanoreka omnaita: Pesxxum nocryna: http:/biblioclub.ru/
6. OBC IPR SMART: Pexum noctyna: http://www.iprbookshop.ru/
7. 9bC BOOK.ru : Pexxum nocryna: https://www.book.ru/
8. Hayunas snextponHas 6ubnanoreka https://elibrary.ru/
9. KoMmiekT MeToIu4ecKoi IuTepatypsl, pa3MelleHHbli Ha caiite kadenpsl [TAXT
http://www.kstu.ru/1leveltest.jsp?idparent=1818

YHUII
Co2nacoeéano

11.4. IlpodeccuonasibHbie 6a3bl JaHHBIX U MHGOPMAILHOHHBIE CIIPABOYHbIE CHCTEMbI

Wiley Online Library: https://onlinelibrary.wiley.com/

Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

CrannaptHas cipaBouyHas 6a3a naHHbix NIST https://webbook.nist.gov/chemistry/

baza ganabix CoolProp http://www.coolprop.org/v4/index.html

CrpaBouno-mipaBoBas cuctema «I’APAHT» Jloctyn cBoOoHBINH: www.garant.ru
CrnpaBouno-npaBoBas cucreMa «Koncynbrantlmtoc» loctyn cBoGoiHbI: www.consultant.ru

12. MarepuajJibHO-TeXHHYECKOe 0OecredyeHue TN CIUTIIUHbI

JIunieH3upOBaHHOE MPOTrPaMMHOE 0OecIieueHHe U CBOOOHO PacpoOCTPaHAEMOE TPOTPAMMHOE
o0ecrieueHne, B TOM YHCIIe OTEYECTBEHHOTO IIPOU3BOJICTBA, HCIOJIB3YeMOE B y4EOHOM IPOIIecce Mpu
OCBOCHUU OUCITUITIINHBI «Hpoueccm " amIapaTbl XUMHAYECKON TEXHOIOTUN:

Oducnsie u aenoseie mporpammbl: ABBY'Y FineReader 9.0 npod;
Oducurie u nenoseie nporpammbl: MS Office 2007 Russian;

Odwucnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
OducHblie u nenossie mporpammbl: MS Office 2010-2016 Standard



Apxusarop 7 Zip
brnokuot Notepad
Sunexc bpaysep

Hayunoe I[1O PTC Mathcad Education University Edition
Hayunoe ITO PTC Mathcad Education University Edition
Hayunoe ITO Mathematica Professional Version Educational

Hayunoe [10: MATLAB Academic (B komruiekte ¢ Simulink Academic)

CAIIP: KOMITIAC-3D LT v12,

NanoCAD (GecraTHast yueOHast TUIIEH3Ms 7151 CTYIEHTOB Ha 1 rox mo ceeuike https://nanocad.kupit-
sapr.ru/?yclid=11212064855825317887)

DWSim (cBo6oHO0 pacnpoctpansemoe [10)

ITO "KTK T-CodT" B cocrase:

[1O "Mojenps TEXHOIOTUUECKOTo mpoiiecca’,
I10 "Mogens PCY u CITA3",

I1O "APM Omneparopa",

I1O "APM Huctpykropa".

1. JIeKMOHHBIE 3aHATHSL:
a. KOMIUIEKT 3JIEKTPOHHBIX NIPE3CHTAINIA/CIal10B,
b. aynuTopus, OcHallleHHas! TPE3eHTAMOHHON TEXHUKON (IIPOEKTOP, IKpaH, HOYTOYK),

2. JJabopatopHbl€e 3aHATHS

a. 1abopaTopus THAPABINKH, OCHAIICHHAS JJAOOPAaTOPHBIM YCTAHOBKAMHU:

* JIaGopaTopHasi yCTaHOBKa JJIsl U3y4EHUs PEKUMA TEUEHUs B LWIMHIPUIECKON TpyOe KpyIrJIoro cedeHus
* JJaboparopHast ycTaHOBKa JUIsl U3MEPEHUS JaBJI€HUS U BaKyyMa B MOKOSIIEHCS KUAKOCTH

b. naGopaTopus Tem10-MacCOOOMEHHBIX YCTAaHOBOK, OCHAILIEHHAs: HEOOXOIMMBIM 000PY0BaHUEM:

» JJaGoparopHasi ycTaHOBKaA 10 U3yYEHHUIO MPOIecca TeIUIoNepeaaun U TeI000MEHHUKE THIIA «TpyOa B
Tpyoe»

* JlJaboparopHnas ycraHoBka «/3ydeHue TemnooOMeHa B TEIJIO00OMEHHUKE TUIIA «TpyOa B TpyOe» ¢
HaKONMUTEJIbHBIM BOJIOHArpEBaTeNIeM BEILIECTBA B allapare ¢ MEXaHUYECKOM IepeMelIMBaHUEM

» JlaGoparopnas ycraHoBka «/3yueHue nporecca TUCTHIIISIIAN

C. KOMIIBIOTEPHBIHN KJIaCC, OCHAIIICHHBIH KOMIBbIOTEPAMHU C IOCTyNoM B VIHTepHeT,

d. KommbrotepHo-TpeHaxepHbIi Komruiekc ['d-2.

3. [IpakTrueckue 3aHATHS
a. KOMITBIOTEPHBIN KJIACC, OCHAIIEHHBIM KOMITbIOTEpaMH ¢ JOCTyroM B IHTepHeT.

4. IIpouee

a. pabodee MECTO Mpero/aBaTelis, OCHAIIEHHOE KOMITBIOTEPOM C T0CTyrnoM B VIHTEpHET,

b. paGouune MecTa CTyI€HTOB, OCHAILICHHbIE KOMIIBIOTEPAMH € JIOCTYIOM B MIHTEpHET, NpelHa3HaueHHbIe
11 paboThI B AJIEKTPOHHOM 00pa3oBaTeNbHOM cperie.

13. O0pa3oBare/sibHbIE TEXHOJIOTUH

KonnuecTBo 4acoB 3aHsATHH, MPOBOJMMBIX B MHTEPAKTUBHBIX (hOpMax B yuyeOHOM mporiecce Mo
mucturuHe «[Iporeccsl u anmapaTbl XUMHUYECKON TEXHOJIOTHUY COCTaBisieT 15 4.

B mpomecce ocBoenus auctuiuinHbel «lIpomeccel W anmapartbl XUMHYECKOW TEXHOJIOTHUM
HCIOJIb3YIOTCS CIIEAYIOIINE 00pa30BaTEIbHBIE TEXHOJIOTHU:
* paboTa B MaJbIX TPYIIaXx;
* TUCKYCCHSI,
* pa3zpaboTKa mpoekTa (METO/ MPOCKTOB);
* CUCTEMBI JUCTAHIIMOHHOTO 00Y4YEeHHS.






