MHWHOBPHAYKHU POCCUN
denepanbHOE TOCYJAPCTBEHHOE OI0IKETHOE
00pazoBaTenbHOE YUPEKACHUE BBICIIETO0 00pa30BaHuUs
«Kazanckuil HanMoHAaIbHBII UCCIIEA0BATEILCKUN

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

YTBEPXKJIAIO
[TpopekTop no yuebHoli pabore

..éé‘?é J.1I. Cynranosa
7 «30» mast 2022 .

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 .
no nucuuiuivae «IIPOIECCHI U AIIITAPATBI XUMHWYECKOU TEXHOJOI'MN»

Hanpasnenue noarotoBku: 18.03.01 Xumuueckasi TEXHOJIOTHSI
[Ipoduns: TexHonorHust HeOpraHMYECKHUX BEIIECTB
Kpamudukarms BeimyckHuka: bakamasp
dopma 00ydeHus: 3aoyHast
HNHucturyrt: WucTtuTyT HeTH, XUMUHU ¥ HAHOTEXHOJIOTHIA
Kadenpa-pa3zpaboruuk: Kadenpa «IIporeccoB u anmaparoB XUMAYECKOW TEXHOJIOTHIY
Kypc; cemectp 2-3:5,6,8,9

Bun Harpysku Yacel 3a4éTHBIE €MUHUIIEI
Jlexuus 12 0,33
JlaGoparopHas paboTa 30 0,83
[IpakTHueckoe 3aHsiTUE 12 0,33
KoHTpoJIh caMoCTOATENBHOM paboThI 12 0,33
CamocrosiTenbHas padora 348 9,67
®opwma arrecraruu: KorrponsHas padora (6 cem, 8 18 0,5
cem),
Dx3ameH (6 cem, 8 cem),
KypcoBoii npoekT (9 cem)

Bcero 432 12

Kazanp, 2022



PabGouass mporpamMma cocrtaBiieHa ¢ y4€ToM TpeOoBaHui DenepaqbHOTO TOCYAAPCTBEHHOTO
oOpaszoBarensHOro crangapra (mpuka3 Ne 922 ot 07.08.2020) nmo nHampasienuto moarotoku 18.03.01
XuMHIUYecKast TEXHOJIOTHUS 1Jist Mpoduitst « TeXHOIOTHS HEOPTaHMYECKUX BEIIECTBY Ha OCHOBAaHUH yUeOHBIX
1aHOB Habopa oOyuarommxcs 2022 roxa.

Pa3pabotunk nporpaMmsl:

JloueHt B.B. bponckas

COI'JIACOBAHO

Pabouas nmporpamma paccMoTpeHa U 0J100peHa Ha 3acenannu Kadenpsl «lIpomeccoB 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 AuctUIIMHBL «IIporecchl n anmaparbl XUMHYECKONW TEXHOJIOT UM SABIISIOTCS:
a) (hopMUpPOBAHME 3HAHUI O TEOPETHUUECKUX OCHOBAX MPOLIECCOB XMMUYECKOH TEXHOJIOTUU U
KOHCTPYKILHUSAX arnapaToB AJISl KX IPOBEJICHHUS;
0) pacKpbITHE CYLIHOCTH IIPOLECCOB, IPOUCXOASIINX B IPOMBIIIICHHBIX aniaparax,
B) 00y4€HHE U TPEHUPOBKA C UCIOJIB30BAHUEM TPEHAXKEPHOTO KomIuiekca T-codt ams 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 TMOTYUYECHHBIX 3HAHUH JUIS pEILICHHsI TPAKTUYECKHUX 3a/1a4.

2. MecTo AUCHHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOIrpaMMbl

Jucuumnuna «[Ipoueccsl U anmaparbl XMMHYECKOH TEXHOJIOTUM» OTHOCHTCA K 00s3aTeIbHOMN
gactu OOII u popmupyeT y oOyqaromuxcs o npopmno «TeXHOIOTHs HEOPraHUIECKUX BEIIECTBY» Ha0op
3HaHUi, yMEHUI, HABBIKOB U KOMIIETEHLIUH.

g ycnemHoro ocBoeHus AucuuIuinHbl «[Ipouecchl M anmapaTbl XMMHYECKOH TEXHOJIOTHH»
oOyuatomuiicss mo HampasieHuto moaroroBku 18.03.01 «Xumuyeckas TEXHOJOTHS» IOHKEH OCBOUTH
MaTepuai NpeAecTBYOINX AUCIUILINH:

1. Beicuias MmaremaTHKa

2. lmxeHepHast 1 KOMITbIOTEpHAs Tpaduka
3. O0mmas ¥ HeopraHWYeCKass XUMUS

4. IlpuknanHas MexaHuKa

5. ®usuka

Hucnnnmna «[Iponeccsl u anmaparbl XUMUYECKOW TEXHOJIOTMU» SBIIIETCS MPEIIIECTBYIOLIEN U
He00X0AMMa JUIsl YCIIEITHOI'O OCBOCHUS MOCIEAYIONX AUCIUIUINH:

1. Ilpon3BoacTBeHHAs MpakTUKa (PEJAUIIIIOMHAs TPAKTHKA, B TOM YHCJIE HAYy4YHO-
uccienoBareabckas padboTa)
2. IIpon3BOCTBEHHAS TIPAKTHKA (TEXHOJIOTHYECKas (MIPOEKTHO-TEXHOJIOTHYECKAsT) MPAKTHKA)

3. Komnerennuu odyuarwmuierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHS THCIIATITHHBI

OIIK-4 CnocoGeH o0ecnneyuBaTh NpoBeAeHHE TEXHOJIOIHYeCKOro npouecca, Hcnojab30BaTh TEXHUYECKUE CTPeACTBA
AJI51 KOHTPOJISI IAPpaMeTPOB TEXHOJIOTHYeCKOro MPoLecca, CBOMCTB ChIPbi H FOTOBOI MPOAYKINH, OCYIIeCTBJIATH
H3MeHeHUe MapaMeTPoB TeXHOJO0IMYeCKOoro npouecca Npyu U3MeHEHHH CBOICTB ChIPbs

OIIK-4.1. 3naeT npoueccsl XUMHUYECKOH TEXHOJIOTHH, allapaThl 1 METOJIBI UX PAcYeTa, OCHOBHBIC MOHITHS yIIPABICHUS
TEXHOJIOTHYECKUMH MPOIIECCAMHU, METOIBI ONTHMH3ALNH XUMHKO-TEXHOJIOTMYECKUX POILIECCOB, METOI0JIOTHIO
HCCIIeIOBAHMS B3aNMO/ICHCTBHS IIPOIIECCOB XUMUYECKHX ITPEBPAIICHUH U SBICHUH MepeHoca

OIIK-4.2. YMmeer nmonoupaTh apamMeTpsl M BEIOMpATh alrmaparypy Uil KOHKPETHOTO XMMHUKO-TEXHOJIOTHYECKOT0 Tpoliecca,
OLIEHMBATh TEXHOJIOTHYECKYIO 3((EeKTUBHOCTD IPON3BOJICTBA, IPUMEHSATH METO/IbI BBIYUCIUTEINEHON MaTEMaTHKU U
MaTEMaTUYECKON CTATUCTUKH JUI MOJEIUPOBAHUS U ONTHUMHU3ALUN XUMHUKO-TEXHOJIOTMYECKUX IPOLIECCOB

OIIK-4.3. Bnageer HaBbIKaMH TEXHOJOTHUECKUX PAacUyeTOB, ONPEIENICHNUs TEXHOJIOTHUECKUX MOKa3aTesIel mpouecca,
YIPaBJICHUS XUMHUKO-TEXHOJIOTHYECKIMH CHCTEMaMH ¥ METOJIaMH PETYIHPOBAHUSI XUMHUKO-TEXHOJIOTMYECKUX HPOIIECCOB
OIIK-6 Cnioco0eH MOHMMATh NPHHIMIBI Pa00THI COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHI ¥ HCTOJb30BAaTh HX
JJISl pelleHus 3a1a4 nNpodeccuoHAILHOM 1eITeJbHOCTH

OIIK-6.1. 3HaeT mpuKkIagHOE COBpEMEHHOE IPOrpaMMHOE 0OecIiedeHre, IPUMEHIEMOE B OTPacIn

OIIK-6.2. YMmeer BbIOpaTh U IPUMEHNUTH ONTUMANBHYIO TIPUKIIAIHYIO IPOTpaMMy JUIS PEIICHHsT KOHKPETHOH 3a1a4n
OIIK-6.3. Biiaieet HaBbIKaM¥ IIPUMEHEHHS TIU(POBBIX TEXHOJIOTHH JUIsl peIIeHNUs 3a1a4 PO(PEeCCUOHATIBHON NESTEIbHOCTH
YK-2 CnocobeH onpeenasiTh KpPyr 3aa4 B pAMKaX MOCTABJCHHOM [eJH H BLIOHPATh ONTHMAJIBHBIE CIIOCO0BI HX

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



VK-2.1. 3HaeT BUIbI pECYPCOB M OTPAaHWYEHUH JJIsI pelieH s NpodeccOHaNBHBIX 3a/1a4; OCHOBHBIE METO/IbI OLICHKH Pa3HbIX
CHoco00B pelIeHus 3a/a4; JeHCTBYIONee 3aKOHOJaTEILCTBO U IIPABOBBIC HOPMBI, PEryIHPYIOIINE MTPOPECCHOHATBHYIO
JeSITebHOCTh

YK-2.2. YMeeT onpenemnsaTs KpyT 3a/1ad B paMKax [TOCTABJICHHON IIeTTH, aHATM3UPOBATh U BHIOMPATh aNbTepPHATHBHEIC
CHOCOOBI PELICHHST; OLICHUBATh PECYPCHI M OTPAaHUICHUS U COOTIOATh IPABOBBIC HOPMBI IIPU IOCTHKECHUH
poQeCCHOHANBHBIX PE3yIbTATOB

VYK-2.3. Brageet HaBpIKaMH pa3paOOTKH IIETH U 33134 MPOEKTa; METOJaMH OIIEHKH OTPEOHOCTH 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 JUIA UX
MIPOBEICHUS], COOTBETCTBYIOIIME allapaThl U METOAbI UX pacuera ¢ yueroM ['OCToB.

- OCHOBBI TEOPHH MEPEHOCA UMITYJIbCA, TEIIa U MACChI, IPUHIIUIIBI PU3NIECKOTO MOICTUPOBAHUS
XUMHUKO-TCXHOJIOTHYCCKUX Hpoueccms, OCHOBHBIC ypaBHeHm{ JOBUXXCHUA )KI/II[KOCTGI\/JI;

- OCHOBBEI TCOpI/II/I TGHHOHGpCIIaLII/I;

- 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/IKHaI[HI)IG ACIICKTHI, OCHOBBbI pvaeTa, OIITUMHU3AIINN U
HpOGKTI/IpOBaHI/Iﬂ annapaTOB XI/IMH‘ICCKOfI HpOMBIHIJ'IeHHOCTI/I C HpI/IMeHeHI/IeM COBpeMCHHOFO
MPUKIIATHOTO MMPOTPAMMHOT0 00ECIIEUEHHUS C TENIbI0 CO3aHus [IU(PPOBBIX ABOWHUKOB MPEANPHUATHIA,
- TEXHUUYECKHE XapaKTePUCTUKH U (PYHKIIMOHAIbHBIE BO3MOXXHOCTH COBPEMEHHOTO MPOTPAMMHOTO
obecrieueHus - TpeHaXKepHOTo KoMIuiekca T-coT /yist yripaBiaeHus PoIlecCaMy U anmapaTaMu
XI/IMI/I‘-IGCKOI\/'I TCXHOJIOTUHU

YMmeThb:

- ONIPECIIATh XapakTep ABMKEHUS KUAKOCTEH U razos;

- OTIPEICNIATh OCHOBHBIE XapaKTEPUCTUKH MPOIIECCOB TEIJIO- U MACCOTIEPEIauu;

- 3aITyCKaTh, HACTPAWBATh U YIPABIATh TPEHAKEPHBIM KOMIUIEKCOM T-co(T, YTOOBI OIIEHUBATH
TEXHOJOTHYECKYIO 3((EKTUBHOCTh MPOIIECCOB U aNapaTOB XUMUYECKON TEXHOJIOTHH;

- MPOBOAUTH PACUETHI U MPOEKTUPOBATH annapaTbl XUMUYECKON TPOMBIIIUIEHHOCTH C TPUMEHEHHUEM
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 PAllMOHAIbHbIEC TAPAMETPhl, aHATU3UPOBATh U BRIOMPATH aJIbTEPHATUBHBIE CIIOCOOBI

peIICHHS;



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

KOHKPCTHOTO XMMHUKO-TCXHOJIOTMYCCKOT'O ITpoIecca.

Baagern:

- MECTOJaMH TEXHOJOI'MYCCKUX paCd€TOB OTACIIBHBIX Y3JI0B U I[CTaJ'IGﬁ XHUMHUYECKOI'0 O60py,HOBaHI/I$[;

- HaBbIKaMH ITPOCKTUPOBAHUA HpOCTGfIH.IHX aIrrapaToB XHUMHYECKOM IMPOMBIINIJIEHHOCTH

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

- MCTOJaMM ONIPCACICHUA ONTUMAJIBHBIX U PAlIMOHAJIBHBIX TCXHOJIOTHYCCKHUX PCIKUMOB pa6OTBI

000opyI0BaHus;

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

- HaBbIKaMu paboTel ¢ [OCTAwmu;

- HaBBIKaMU PabOTHI ¢ HHTEPPEHCOM TpeHAXKEPHOTO KoMIuTekca T-codt st onpeneneHus

TEXHOJIOTHYECKHX ITOKa3aTeeh mnmponecca, yrnpabJICHUSA XUMUKO-TCXHOJIOTHYECCKUMU CUCTEMAMHU U

METOdaMU PEryJIMPpOBaAHUA XUMUKO-TCXHOJIOT'MICCKUX ITPOUCCCOB

- HaBbIKaMHM pacycTa, OIITUMU3AIUU U ITPOCKTUPOBAHUA allllapaTOB XUMHYECKOHN IMPOMBIINIJICHHOCTH C

NPUMEHEHHEM COBPEMEHHBIX U(POBBIX TEXHOJIOTHIA;

- 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 ¥ coJepKaHue TUCHUIIMHBI
O6mas TpyA0éMKOCTh AUCHHUILUINHBI cocTaBisieT 12 3aueTHbIX eauHull, 432 gaca.

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




Paznen qucuIInHbL

Yacel

Tema 3ansaTus

WNnnukarto
pHI
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. TexHOIOrHYeCKas CXxeMa, 4epTex
oO1miero Buza

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

3HAKOMCTBO € TPEHaXKEPHBIM KOMILIEKCOM
T-codpt

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

N3yueHne TeXHOIOTHYECKON CXeMbI
mporiecca peKTU(PHKAINN C PAMEHECHHEM
TpeHa)XepHOro KoMIniekca T-copT

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

BCETO

30

8. CamocrosiTesibHasi padoTa

TeMmbl, BBIHOCUMBIE HA CAMOCTOSITEIIbHYIO
paboty

Yacwl

®opma CPC

HNupukaTopsl
TIOCTHKEHHUS
KOMIICTEHIIMH

2

5

6

BBGHCHI/IC TCOPECTUYCCKHUEC OCHOBBI KypcCa

IIOAroToOBKa K KOH’I‘pOHLHOﬁ pa60Te,
Hpopa60TKa TCOPETUYCCKOT'0 MaTcpuaia

OIlK-4.1
OIIK-4.2
OIIK-4.3
OIIK-6.1
OIIK-6.2




Tembl, BBIHOCHMBIE HA CAMOCTOSITEITbHYIO
paborty

Yacwl

®opma CPC

HNupukatopsl
TIOCTHIKEHHUS
KOMIICTCHIIMH

2

5

6

OIIK-6.3
YK-2.1
YK-2.2
YK-2.3

T'uapomexaHuyeckue U TEIUI00OMEHHBIC
TTAXT

138

MOATOTOBKA K KOHTPOJIBHOI padore,
MTOJITOTOBKA K J1abopaTopHO padore,
MOATOTOBKA K NMPAKTHIECKOMY 3aHSATHIO

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

Macco6mennsie [TAXT

145

MOJI'OTOBKA K KOHTPOJIBHOM pabore,
MOJITOTOBKA K JIAOOpaTOpHO# padoTe,
MOATOTOBKA K MPAKTHUECKOMY 3aHSTHIO

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

Texomoruueckuii pacyer, ONTUMH3ALNU,
TUIPABIMYECKUN PACUET, KOHCTPYKTUBHBIN
pacder, MEXaHU4ECKUi pacuer.
TexHonornueckas cxema, 4epTesx 001ero
BU7A

28

BBITIOJTHCHUE KYPCOBOI'O IIPOCKTA

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

OCHOBBI U TIPUHIMIT pabOTHI HA
TpeHakepHOM KomIuiekce T-codt

15

TIOJITOTOBKA K J:abopaTopHOii paboTe

OIlK-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

Paz00p TeXHOIOTHUECKUX CUTYaIHH
npotuecca pekTuduKanuy Ha TpeHaxkepe T-
codr

15

MOATOTOBKA K JTabopaTopHoit pabote

OIIK-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

BCETO

348

8.1 KonTpoJb camocTosiTe1bHOM pad

OThbI

Ne
n/m

TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIIbHY IO
paboty

Yacer

®opma KCP

MHaukaTopsl
JIOCTUKEHUS
KOMIIETEHIINH

2

5

6

T'mapomexaHuyeckue U TEII00OMEHHBIE
MMAXT

mpueM J1abopaTopHOIl paboThI, MPOBEpKa
3HaHUH Ha IPAKTHYECKOM 3aHSTHH,
MPOBepKa KOHTPOJIBHOH pabOThI

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




Tembl, BBIHOCHMBIE HA CAMOCTOSTEIBHYIO
paborty

Yacwl

®opma KCP

HNupukatopsl
TIOCTHIKEHHUS
KOMIICTCHIIMH

2

5

6

YK-2.2
VK-2.3

Maccoomennsie ITAXT

TIpueM J1abopaTopHOi paboThI, TPOBEpKa
3HAHMH Ha MPAKTUYECKOM 3aHATHH,
MpOBEpKa KOHTPOJIBHOI paboThI

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

Texomoruueckuii pacyer, ONTUMH3ALIUS,
THIIPABIUYCCKUHN pacueT, KOHCTPYKTUBHBIN
pacueT, MCXaHHYCCKHUIA pacyer.
TexHonornueckas cxema, 4epTesx 001ero
BUJIA

IIpOBEpKa KypCOBOT0O MPOEKTa

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

OCHOBBI U IPUHIHIT paOOTHI Ha
TpeHaXepHOM KomIuiekce T-codt

mpueM J1abopaTopHOI paboThI

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

Pa300p TEXHOJIOTMYECKUX CUTYaLHi
nporecca pekTudukauuu Ha TpeHaxepe T-
codr

mpueM JIabopaTopHOI paboThI

OIlK-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

BCETO

12

9. Ucnosib30BaHMe PEHTHHIOBOM CHCTEMbI OLIEHKH 3HAHM I
[Ipu oreHke pe3ynbTaTOB ACATEIHLHOCTH OOYYAIOIMIMXCS B pamMKax AUCHUILIHHBEI «[Ipormecchl u

anmaparbl XUMHUYECKOHM TEXHOJOTHUM» HCIOIb3YETCS PEUTHHIOBasl CHUCTEMA.
MUHHMAJIBHOE KOJIMYECTBO OAIOB MO Pa3IMYHBIM BHAaM yueOHOUW paboTel omucaHo B «llomoxenun o
0aTbHO-PEUTUHTOBOM CHCTEME OIICHKH 3HAHU CTYICHTOB U 00ECTIeUeHUs KaueCcTBa y4eOHOTO MpoIecca
dI'bOY BO KHUTY.

MakcumanbHOE U

Peiitunrosas oieHka q)OpMI/IpyeTCH Ha OCHOBAHUHW TCKYHICTO U NPOMCKYTOUHOTO KOHTPOJIA. 3a

KOHTPOJIBHBIC TOYKH CTYACHT MOXET MOJYUYUTh MUHUMAJIBHOC U MaKCUMAJIBHOC KOJIMYECTBO OaioB (CM.

Tabnumy).
OueHOYHBIE CPeCTBA KoJ-Bo MuH.0a/1710B Makc.0a/1710B

6-ii cemecTp

KonTtpoapHas pabora 1 12 20
Jlaboparopnas paboTa 3 12 20
IIpakTHYECKHE 3aHATHSI 3 12 20
Ok3amen 1 24 40
Hroro 60 100
8-ii cemecTp

KontpoasHas pabora 1 12 20
JlabopaTopHas pabora 2 12 20




[IpakTHyeckue 3aHATHS 2 12 20
Ok3aMeH 1 24 40
HTroro 60 100
9-ii cemecTp

KypcoBoii mpoekt 1 60 100
Hroro 60 100

10. OueHouHble cpeacTBa IS TeKYLIEr0o KOHTPOJS YCIIEeBAEMOCTH, INPOMeEKYTOYHOM
aTTecTal{Hu 110 HTOraM OCBOEHUSI M CHUIIMHBI
OneHouHblE cpencTBa ISl MPOBEACHMSI TEKYLIETO KOHTPOJIS YCIEBAEMOCTH, IPOMEKYTOUHOM
aTTeCTallUd M UTOTOBOW aTTeCTallMM pa3padaThIBarOTCsS COIJIACHO MOJIOKEHUI0 0 POHJaX OLIEHOYHBIX
CpEeACTB, pacCMaTpPUBAIOTCS KaK COCTaBHas 4acTh paboueidl mporpamMmbl U OGOPMIISIOTCS OTIEIbHBIM
JOKYMEHTOM.

11. UndopmaniuoHHO-MeTOANYECKOE 0O0ecTiedeHue TN CIIUIINHbI

11.1. OcHoBHasi 1MTEpaTypa

[Tpu u3yyenun aucumruinHbl «lIpolieccel U anmapaThl XUMUYECKOM TEXHOJOTHH» B KadyecTBe
OCHOBHBIX UCTOYHUKOB MH(GOPMAIIMH PEKOMEHIYETCSI UCIIOJIb30BATh CIIEAYIONIYIO JIUTEPATYPY:

OcHOBHBIE HICTOYHUKH MH(OPMALIHHT KosinuecTBo 3K3eMILISIPOB
FO.A. dprtHepckuit, [Ipouecchl u annapatbl 1932 sk3. YHUL[ ®T'BOY BO «KHUTY »
xumuyeckon Texnonoruu [[Ipouee] : M. : Xumus,

2002
FO.U. derraepckuit, [1potiecch! u anmapatsl 1924 5x3. YHUL ®T'BOY BO «KKHUTY»

XUMHUYECKON TeXHOJOTHH [ YueOHHK] Yuel. as
CTYJl. XMM.-TEXHOJI. Cllennal. By30B: M. : Xumus,
2002

A.W. Pasunos, A.B. Kinunos, I'.C. /IpsikoHOB, 276 sx3. YHULL ®T'BOY BO «KKHUTY»
IIpoueccel n annapaTel XUMUYECKON TEXHOJIOTMH
[YVueOHuk] yued. mocobue Jiist CTya. By30B, 00yY.
1o Hamp. "Xum. texHonorus": Kazans : M31-Bo

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

IIPOLIECCOB M almnaparoB XUMHueckoil TexHonoruu | Jocryn ¢ IP anpecos KHUTY
[DnexTponHbIi pecypc] yueb. mocodue: Kazansb :
Wszn-so KHUTY, 2019

A. . Yrunuyc, ['mapaBivka u THIpaBIndecKue 149 sk3. YHULL ®I'BOY BO «KHUTY»
MalvHbl [ YueOHHK ]| yaeOHUK AJis CTY/.
MaIIMHOCTPOUT. 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 ITPOLIECCOB U
anmapaToB XUMHYECKOU TEXHOJIOTHH [ Y YeOHUK |
yueb. nocobue: M. : Anbsiac, 2007

11.2. lonmotHuTEIBHASI IUTEPATYPA
B kadecTBe [OMOJHHUTENBbHBIX MCTOYHHKOB WHQPOPMAIMA PEKOMEHIYETCS HCIOJIb30BaTh
CIIEYIOIYIO JINTEPATYPY:

JonoJiHUTe/IbHBIE HCTOYHUKH HH(OPMALIMHU KosmuecTBo 3K3eMILISIPOB
1O. . IsiTHepckuid, [Iponieccsl u anmaparsl 93 5k3. YHUILL ®I'BOY BO «KKHUTY»
xumMuyeckoi TexHojoruu : Y.1 [YueOnuk] : M. :
Xumus, 1995
A.MN. Pasunos, I'.C. [IpskoHoB, SBICHUS 382 s3x3. YHUIL] ®I'BOY BO «KHUTY »
nepeHoca [ YueOonuk| Yue0. mocodue: Kazans : ,
2002
, JJabopaTopHBIN TPAKTUKYM I10 TIPOIIECCaM U 1535 3x3. YHULL @I'BOY BO «kKHUTY»
annaparaM XUMHUYECKOM TexHosoruu ; ®.A.




AOGnynkamarnosa, A.lLl. bukGynaros, B.I'.
Boukapes [u ap.] [YueOnuk] yueb. mocodue:
Kazans : , 2005

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

[u ap.], KypcoBoe mpoekTupoBaHue 1o Kursovoe_proektirovanie_po PAXT.pdf
MpoIeccaM M anmaparaMm XMMUYECKOU Hoctyn ¢ IP agpecoB KHUTY
TEXHOJIOTHH [ DJIEKTPOHHBIN pecypc]

MeTtoaudeckue ykasanus: Kaszans : U3n-Bo
KHUTY, 2019

11.3. DyIeKTpOHHBIE HCTOYHUKH HH(pOpMaH
[Tpu n3yuenun nucrumirabl «lIporecchl u anmapaThl XUMAYECKOW TEXHOJIOTHIY PEAYCMOTPEHO
MCTOJIb30BAHUE JIEKTPOHHBIX HCTOYHHUKOB WH(OPMAIIUU:
1. Dnexrponnsii karamor YHUIL KHUTY: Pexxum moctyma: http://ruslan.kstu.ru/
2. OBC «Jlanb»:Pexxum moctyna: https://e.lanbook.com
3. O6pazoBarenbHas mnatdopma «HOpaiit»: Pexxum gocrtymna: https://urait.ru/
4. 9BC «Znanium.comy: Pexxum noctyna: http://znanium.com/
5. OBC YuuBepcuteTckas 6ubnnoreka onnaiiH: Pexxum nocryma: http://biblioclub.ru/
6. OBC IPR SMART: Pexum nocryna: http://www.iprbookshop.ru/
7. 9bC BOOK.ru : Pexwum nocryna: https://www.book.ru/
8. Hayunas snextponnas 6ubimoteka https://elibrary.ru/
9. KoMmuiekT MeToAn4uecKoil TTepaTypsbl, pa3MelieHHbIi Ha caiite kadenapsl [TAXT
http://www.kstu.ru/1leveltest.jsp?idparent=1818

YHHUII
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/

CranmaptHas cpaBouHas 0a3a nanHbix NIST https://webbook.nist.gov/chemistry/

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

CrpaBouno-nipaBoBas cucrema «[’APAHT» [loctyn cBoOoHBINH: www.garant.ru
CrnpaBouHno-npaBoBas cucreMa «Koncynbrantlnroc» Jloctyn cBoO0 HBIN: Www.consultant.ru

12. MaTepHaJII)HO-TeXHI/[‘-leCKOG odecrneuyeHue AUCHHUIIIIMHBI

JIutieH3upOBaHHOE MPOTrPaMMHOE 0OecIieueHHe U CBOOOIHO PacpoOCTPaHAEMOE TPOrPaAMMHOE
o0ecrieueHne, B TOM YHCIIe OTEYECTBEHHOTO IIPOU3BOJICTBA, HCIOIB3YeMOE B y4EOHOM IPOIIecce Mpr
OCBOCHUU OUCITUITIINHBI «Hpoueccm H alfrapaTsl XUMHAYECKON TEXHOIOTUNY:

OducHsie u aenossie nporpammel: ABBYY FineReader 9.0 npod;
Oducueie u nenoseie nporpammbl: MS Office 2007 Russian;

Odwucusie u genoseie mporpammbl: MS Office 2007 Professional Russian;
Oduchblie u nenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip

brnoknot Notepad

Sunexc bpaysep

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



Hayunoe [10: MATLAB Academic (B kommiekte ¢ Simulink Academic)
CAIIP: KOMITIAC-3D LT v12,
NanoCAD (GecrimaTHast yueOHast TUIIEH3Ms 17151 CTYIEHTOB Ha 1 rox mo ceeuike https://nanocad.kupit-

sapr.ru/?yclid=11212064855825317887)
DWSim (cBo6oHO pacnpoctpansemoe [10)

ITO "KTK T-CodT" B cocrase:

[1O "Mojenpb TEXHOIOTUYECKOro mpoiiecca’,
I10 "Mopens PCY u CITA3",

I1O "APM Omneparopa",

ITO "APM HuctpykTopa".

1. JIekiinOHHEIE 3aHATHSA:
a. KOMIUIEKT 3JIEKTPOHHBIX IIPE3CHTAINNA/CIali10B,
b. aynuTopusl, ocHallleHHas! IPE3EHTAlMOHHON TEXHUKON (IIPOEKTOP, 3KpaH, HOYTOYK),

2. JJabopaTopHbl€ 3aHATHS

a. 1abopatopus THAPABINKH, OCHAIICHHAS JJAOOPAaTOPHBIM YCTAaHOBKAMHU:

* JIaGopaTopHasi yCTaHOBKa JJIsl U3y4EHUs PeKUMA TEUEHUs B LWIMHIPUIECKON TpyOe KpYyIJIoro cedeHus
+ JlJaboparopHast ycTaHOBKa JUIsl U3MEPEHUS JaBIECHUS U BaKyyMa B MTOKOSIIENHCS KUIKOCTU

b. naGopaTopus Tem10-MacCOOOMEHHBIX YCTAaHOBOK, OCHAILLIEHHAs: HEOOXOIMMBIM 000PY0OBaHUEM:

* JJaGoparopHasi ycTaHOBKaA 10 U3y4YEHUIO MPOIEcca TeIUIONepeaaun U TeIJI000MEHHUKE THIIA «TpyOa B
TpyOe»

* JlaGopatopHas yctaHoBKa «/3y4yeHune TeruiooOMeHa B TEIII00OMEHHHUKE TUTIA «Tpyda B TpyOe» ¢
HaKONMTEJIbHBIM BOJIOHAIPEBATENIEM BEILECTBA B allllapaTe ¢ MEXaHUYECKOM MepeMELIMBaHUEM

« JlaGoparopnas ycranoBka «/3yueHue nporecca TUCTUILIISIIAN

C. KOMIIBIOTEPHBIH KJIacC, OCHALICHHBIH KOMIBIOTEPAMU C 10CTYNIOM B VIHTepHeT,

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

3. [IpakTrueckue 3aHATHS
a. KOMITBIOTEPHBIN KJIACC, OCHAIIEHHBIH KOMITbIOTEpaMH ¢ JOCTyrnoM B MIHTepHeT.

4. IIpouee

a. pabouee MeCTO IpenogaBaresl, OCHAIIEHHOEe KOMIIBIOTEPOM C JocTynoM B MHTepHeT,

b. paGoune MecTa CTyJJ€HTOB, OCHAILIEHHbIE KOMIIBIOTEPAMH C 10CTYIIOM B MIHTEpHET, Npe/lHa3HaueHHbIE
11 pabOThI B AJIEKTPOHHON 00pa3oBaTeNbHOM cperie.

13. O0pa3oBaTeibHbIE TEXHOJIOTHH

KonnuecTBo 4acoB 3aHsATHH, MPOBOJUMBIX B MHTEPAKTUBHBIX (hOopMax B y4yeOHOM mporiecce Mo
mucuuruHe «IIponeccel u anmaparbl XUMUYECKOW TEXHOJIOTUU» COCTaBiseT 15 4.

B mpomecce ocBoenus mucuuruimHbl «lIporecchl M ammapaThl XUMHUYECKOW TEXHOJIOTUM»
WCTIOJNB3YIOTCS CIEAYIOIIHE 00pa3oBaTeIbHbIE TEXHOIOTHH:
* paboTa B MaJbIX TPYIIaXx;
* TUCKYCCHSI,
* pa3zpaboTKka nmpoekTa (METO/ MPOEKTOB);
®* CUCTEMBI ITUCTAHIIMOHHOT'O O6y‘—IeHI/I${.



