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: - IIpopekTop mo yueOHoit paboTe
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Pa6oyas nporpaMma AUCUUNNVHBI B BUAE 3MEKTPOHHOTO JOKYMEHTA BbIrpyXeHa 13
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Moanwvcan MpopekTop no y4e6Hon pa6oTe [.LU. CyntaHoBa
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PABOYASA MPOI'PAMMA .
no nucuuiuivae «IIPOIECCHI U AIIITAPATBI XUMHWYECKOU TEXHOJOI'MN»

Hanpasnenue noarotoBku: 18.03.01 Xumuueckasi TEXHOJIOTHSI
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Kpamudukarms BeimyckHuka: bakamasp
dopma 00ydeHus: 3aoyHast
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Kadenpa-pa3zpaboruuk: Kadenpa «IIporeccoB u anmaparoB XUMAYECKOW TEXHOJIOTHIY
Kypc; cemectp 2-3:5,6,8,9

Bup 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 cocraBieHa ¢ y4€roM TpeOoBaHuii dDenepaqbHOTO TOCYAAPCTBEHHOTO
oOpaszoBarensHOro crangapra (mpuka3 Ne 922 ot 07.08.2020) nmo nHampasienuto moarotoku 18.03.01
XUMHUYECKask TEXHOIOTHS TS PO «XUMHUYECKasi HHKEHepUs He(pTera3oXMMUIecKUX MPOU3BOICTBY
Ha OCHOBaHUM Y4eOHBIX TUTAHOB Habopa oOyvarommxcs 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 TUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
Hucnurmmuna «[Iporeccsl M anmapaTbl XMMHUYECKOW TEXHOJIOTHMH» OTHOCHUTCS K 0053aTelIbHON
gactu OOIl u ¢opmupyer y oOydawmuxcsi 1O MPOPUITIO «XUMHYECKass HMHKCHEPHS
He(Tera30XuMUYECKIX MPOU3BOJICTBY HAOOP 3HAHUI, YMEHHI, HABBIKOB 1 KOMITETEHITH.
Hns ycnemHoro ocBoeHus aucuuiuiiHbl «[Iporeccel M anmapartbl XMMUYECKON TEXHOJIOTHUM
oOyuatomuiicss mo HampasieHuto moaroroBku 18.03.01 «Xumuyeckas TEXHOJOTHS» IOHKEH OCBOUTH
Martepuai MpeIIeCTBYIOIUX TUCIUILIAH:
1. Briciras MatreMaTuka
2. lmxeHepHas M KOMITbIOTepHas Tpaduka
3. O0mmas ¥ HeopraHWYeCKass XUMUS
4. Opranuveckasi XuMus
5. lIpukiiamHas MexaHuka
6. dusuka
Jucnunnuna «[Ipoueccsl U anmapaThl XUMHYECKONH TEXHOJIIOTUNY» SBJISAETCS MPEIIIECTBYIOMIEH U
HE00X0MMa JJIsl YCIENTHOTO OCBOCHUSI MOCTEAYIOIINX JTUCITUTIIINH:
1. Be3omacHOCTh KU3HEACATSILHOCTH
2. MonienupoBaHie XUMHUKO-TEXHOJIOTHISCKUX MTPOIIECCOB
3. [IpousBoacTBeHHAs MpaKTHUKA (MIPEATUIUIOMHAS MPAKTUKA, B TOM YUCJIE HAyYHO-
uccienoBarenbekas padboTa)
4. ITpou3BoICTBEHHAS MPAaKTHUKA (TEXHOJIOTHYecKas (IPOEKTHO-TEXHOIOTHYecKasi) MPaKkTHUKa)

3. Komnerenuunu ody4aiomerocsi, (popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIIINHBI

OIIK-4 Cnoco0eH o6ecrieuBaTh MPOBeAeHNEe TEXHOJIO0THYECKOro NMpolecca, MHCNoJb30BATh TEXHHYECKHEe CPeCTBa
JIJIS1 KOHTPOJISl IApaMeTPOB TEXHOJIOTHYECKOr0 MPOoIecca, CBOIMCTB ChIPhSl M TOTOBOI MPOAYKIINU, OCYLIECTBJIATH
H3MeHeHHe MapaMeTPOB TEXHOJOTHYECKOT0 MPOLecca MPH W3MEHEHHH CBOCTB CHIPbA

OIIK-4.1. 3HaeT npoiecchl XUMUUYECKOW TEXHOJIOTHH, alllapaThl U METO/IbI UX pacuera, OCHOBHbIE IOHATHUS YIPABICHUS
TEXHOJIOTHIECCKAMHU MPOIECCAMHU, METOJIBI ONTHMH3ANN XUMHKO-TEXHOJIOTHYSCKUX POIIECCOB, METOIOIOTHIO
HCCIICIOBAHUS B3aUMOJICHCTBHS IPOIIECCOB XMMHUIECKHX MPEBPAIICHUH U SBICHUH IEpeHOCca

OIIK-4.2. YMeeT moabupath mapamMeTpsl M BEIOUPATH anmaparypy A KOHKPETHOTO XMMHKO-TEXHOJIOTHYECKOT0 IIpoIecca,
OIICHUBATH TEXHOJIOTHYCCKYIO 3q)(beKTI/IBHOCTI) IMPON3BOJICTBA, IPUMCHATH METOABI BBIYMCIIMTEILHOM MaTEMAaTUKH U
MaTEMaTHYECKOH CTaTUCTUKU JUIE MOACJIMPOBAHNA U OITUMHU3AIUN XUMHUKO-TEXHOJIOTHYECKUX MIPOLICCCOB

OIIK-4.3. BiameeT HaBpIKaMH TEXHOJIOTHUECKUX PacueTOB, ONPeAeTIeHIs TEXHOJIOTUIECKUX MTOKa3aTesel mpoiecca,
YIpaBJICHUS] XUMHKO-TEXHOJIOTHYECKIMHU CHCTEMAaMHU ¥ METOJAMHU PETYIMPOBAHMS XHMHKO-TEXHOJIOTHISCKHX IPOLIECCOB
OIIK-6 Cnioco0eH NOHMMATH NPHHIMIBI PA0OTHI COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJOTHI H HCIO0JIB30BATh HX
JJISl pellleHus 32124 NpodeccHOHATBLHOM IesITeJIbHOCTH

OIIK-6.1. 3HaeT mpuKIagHOE COBpEMEHHOE IPOrpaMMHOE 0OecIIedeHre, IPUMEHIEMOE B OTPaCIn

OIIK-6.2. YMeet BbIOpaTh U MPUMEHUTH ONITHMAIHHYIO PUKIAIHYIO TIPOTpaMMY TSI pEIICHUsT KOHKPETHOH 3a7a9n

OIIK-6.3. BianmeeT HaBbIKaMH MPUMEHEHUS TU(POBBIX TEXHOJOTHI ISl pelIeHHs 3a1a4 MPOPECCHOHANTBHOHN AeATeIbHOCTH



YK-2 CnocofeH onpeenasiTh Kpyr 3aa4 B pAMKaX MOCTABJICHHOI eI U BBIOMPATh ONITHMAJIbHBIE CIIOCOOBI X
pelIeHns1, HCXO/sl U3 AeiiCTBYIOINX NPABOBLIX HOPM, HMEIOLIUXCS PecypCcoOB M OrpaHNYeHUI

VK-2.1. 3HaeT BUIbI pECYPCOB M OTPAaHWYEHUH JJIsI pelieH s NpodeccHOHaNBHBIX 3a/1a4; OCHOBHBIE METO/IbI OLICHKH Pa3HbIX
CHoco00B penIeHus 3aad; JeHCTBYIONEE 3aKOHOJATEIECTBO U IIPABOBBIC HOPMBI, PETyIHPYIOIINE MPO(ECCHOHANTBHYIO
JEATETbHOCTh

YK-2.2. YMeeT onpenemnsaTs KpyT 3a1ad B paMKax [TOCTABJICHHON IIeTH, aHAIN3UPOBATh U BBHIOMPATh abTePHATHBHEIC
CHOCOOBI PELICHHS; OLICHUBATh PECYPCHI M OTPaHMYECHUS U COOIIONATh IPABOBBIE HOPMBI IIPU TOCTHKCHUH
poQeCCHOHANBHBIX PE3YIbTaTOB

VK-2.3. BageeT HaBbIKaMH pa3paOOTKH LEH U 3a]a4 MPOEeKTa; METOAaMH OLIEHKH MOTPEOHOCTH B pecypcax,

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

B pe3yJbTaTe 0CBOCHUA NTUCHUIIJIHHDBI oﬁyqamumﬁca HOJKECH

3HaTh:

- BUJII PECYPCOB U OTPAaHUYCHUH ISl PEeLICHUS 3a/1a4 XUMUYECKON TeXHOJIOTHH;

- TUIIOBBIC ITPOLCCChI XUMHUYECKOU TEXHOJIOTHHU U METOABI OIITUMHU3AIIUU pa6OTI)I arrapaToB I UX
IIPOBEJICHUS], COOTBETCTBYIOIIME allllapaTbl U METO/bI UX pacueTa ¢ yuetom 'OCTos.

- OCHOBBI TEOPHH MEPEHOCA UMITYJIbCA, TEIIa U MACChI, IPUHIIUIIBI PU3UIECKOTO MOICTUPOBAHUS
XUMHUKO-TEXHOJIOTHYECKHUX MPOIECCOB, OCHOBHBIE YPABHEHUS IBUKECHUS KUKOCTEIH;

- OCHOBBI TCOPpHHU TCIJIONICPCaAYuN

- OCHOBBI TEOPUHU MACCOTEpPeIaydl B CUCTEMAX CO CBOOOHON M HEMOABUKHON IpaHUIICH pa3aena das;
- IPUHIUIIB PAO0OTHI COBPEMEHHOTO TPeHaKepHOTo KoMIuiekca T-codt, mpumeHseMoe aJis
MPOLIECCOB U aIMapaTOB XMMUYECKON TEXHOIOTUY;

- IPUHLINIIBI, OCHOBHBIE ATAIbl, IPUKIIAIHBIE aCIIEKThl, OCHOBBI paciyeTa, ONTUMHU3AIUU U
MMPOCKTUPOBAHUS aIlllapaToOB XUMHUYECKOU MMPOMBIIIJICHHOCTHU C IPUMCHCHUEM COBPEMEHHOT'O
MPUKJIIATHOTO TMPOrPAMMHOTO 00ECTIEYeHUS C IENbI0 CO3aHuUs TU(DPOBBIX TBOWHUKOB MPEIPUITHH;
- TEXHUUYECKHE XapaKTePUCTUKH U (DYHKIIMOHATBLHBIE BOBMOXHOCTH COBPEMEHHOTO MTPOTPAMMHOTO
obecrnevyeHus - TpeHaXXepHOro komruiekca T-codT amns yrpaBieHus MpoleccaMu U anmnapaTamu
XUMHAYECKON TEXHOJIOTHUU

YmMmernb:

- ONIPECIIATh XapakTep ABMKEHUS KUAKOCTEH U razos;

- OIPEEIIATh OCHOBHBIE XapAaKTEPUCTUKH MPOLECCOB TEIIO- U MACCONEPEIAUN;

- 3aITyCKaTh, HACTPAWBATh U YIPABIATh TPEHAKEPHBIM KOMIUIEKCOM T-co(T, YTOOBI OIIEHUBATH
TEXHOJIOTHYECKYIO 3 (EeKTUBHOCTH IIPOIIECCOB U allapaTOB XUMHUECKOU TEXHOJIOTHH;

- POBOAMUTH PACUYEThI U MPOEKTUPOBATH alllapaTbl XUMUYECKON MPOMBIIIEHHOCTH C TIPUMEHEHUEM
COBPEMEHHBIX ITU(GPOBBIX TEXHOJIOTHH C HENbI0 CO3/IaHuUs ITU(PPOBLIX IBOWHUKOB MPEANIPHUATHIA,

- aHAJIM3UPOBAThH PE3YyIbTAThl pa0OTHI Ha TpeHaxkepe T-coT, MPUMEHSThH MMOJIyYEeHHbIE 3HAHUS [

pE€UICHUA 3a4a4 IMPOLECCCOB U aIlrapaToB XHMHYSCKON TEXHOJIOTHHU



- PaCcCUMTHIBATH PALlMOHAIbHbIE TAPAMETPhl, aHATTU3UPOBATh U BBIOMPATh AJIbTEPHATUBHBIE CIIOCOOBI
peleHus;

- OLICHUBATb pPeCypChl U orpaHnuyeHus, coomonats I'OCToI 1 BbIOMpaTh anmnapaTypy Uis
KOHKPETHOI'0 XUMHUKO-TEXHOJIOTHYECKOT'0 MPOoLiecca.

Baanern:

- METOJIaMU TEXHOJIOTMUECKUX PACYE€TOB OTJEJIBHBIX Y3JI0B U JA€TaJIell XUMUYECKOI0 000pYA0BaHNUS;
- HaBbIKaMU IIPOEKTUPOBAHUS [TPOCTEHIINX aNlapaTOB XUMUYECKOW TPOMBIIITIEHHOCTH

- HaBbIKaMU Pa3pabOTKH LIEIH U 3a/1a4 IPOEKTHOTO PacyeTa;

- METOZAMH OIPEJIEJIEHUS] ONTUMAJIbHBIX U PALlMOHAIBHBIX TEXHOJIOTHYECKUX PEXKUMOB pabOThI
000pyI0BaHNS;

- BJIaJIETh METO/IaMU OLIEHKH NMOTPEOHOCTH B pecypcax, MPOJ0JIKUTEIbHOCTH U CTOUMOCTH MPOEKTa;
- HaBbIKaMu paboTel ¢ [OCTAwmu;

- HaBBIKaMU paboThI ¢ UHTEp(delcoM TpeHaxKepHOTo KoMIuiekca T-codT 11 onpeneneHus
TEXHOJOTMYECKHX II0Ka3aTeliel mpolecca, ynpaBieHUs] XUMUKO-TEXHOJIOIMYECKUMU CUCTEMAMHU U
METOJIaMH PEryJIMpOBaHUS XUMUKO-TEXHOJIOIMUECKUX MPOIIECCOB

- HaBBIKAMU pacyeTra, ONTUMHU3ALUN U IPOSKTUPOBAHUS alapaToB XUMHUUECKON POMBIIIJIEHHOCTH C
HIPUMEHEHUEM COBPEMEHHBIX LIU(POBBIX TEXHOIOT UM

- BJIaJIETh METOJJaMH OTPAOOTKHU M COBEPIIEHCTBOBAHUS MPO(ECCHOHAIBHBIX HABBIKOB MIPHMEHEHHS
U (POBBIX TEXHOJIOTHI Ha TpeHaxepe T-codT /i pemieHns 3aaad MpoLeccoB U arnapaTroB

XUMHUYECKON TEXHOJIOTHH

4. CTPYKTYpa M cojiep:KaHue TUCHUIIHHbI
OO6mas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 12 3aueTHBIX enuHull, 432 yaca.

Buas! yaeGHOH paboTHI (B gacax) OreHOUHBIE
CpeACTBa IS
Ne Ceme- P OBez[erms[
wn Paznen aucumruimHbl cp Texus [Mpaktnyeckue | JlaGopa- KCP CPC TEKYILEN U
3aHATHSA TOPHBIE MIPOMEXY-
TOYHOH
aTTecTalyu
1 2 3 4 5 6 7 8 9
Bsenenue. Kontponbnas
1. | Teoperuyeckue 5 2 7 pabora
OCHOBBI Kypca
HToro no cemectpy 5 2 7
T'mnpomexanuueckue KoHnTponbHas
Y TETI00OMEHHBIE pabora;
IMTAXT Jlaboparopuas
1. 6 4 6 10 4 138 paborTa;
[IpakTuueckue
3aHATHS;
Ok3aMeH
KonTponbnas
Hroro no cemectpy 6 4 6 10 4 138 padora,
IK3aMeH
MaccooOMeHHbIE KonrponbHas
IMAXT pabora;
1. 8 6 6 10 4 145 JlabopaTopHas
pabora;
IIpakTrueckue




Buapl yueOHOI paboTh! (B yacax) OrneHouHble
CpeAcTBa s
Ne Ceme- P OBCL[CEII/IH
W Paznen aucumruinHb ctp Texus [Mpaktnueckue | JlaGopa- KCP CPC TeKyIIeH 1
3aHATHS TOPHBIE MIPOMEXY-
TOYHOMN
aTTecTaluu
1 2 3 4 5 6 7 8 9
3aHSTHS;
DK3aMeH
KonTposabHas
HToro nmo cemectpy 8 6 6 10 4 145 pa6ora,
JK3aMeH
KypcoBoii npoekr Kypcosoit
1. 9 10 4 58 1POCKT
Jlaboparopnas
paboTa
Hroro nmo cemecTpy 9 10 4 58 Kypcosoii
MPOEKT
5. ConeprxxaHue JeKIIMOHHBIX 3aHATHI 110 TeMaM
e MNuaukaTopel
. /_n Paznen qucuuIuinHbL Yacel Tema IEKIIMOHHOTO 3aHATHS JIOCTHKEHUSI
KOMITETCHIIMH
1 2 3 4 5
1. | Beemenue. Teoperndeckre OCHOBH Kypca 2 Beenenne B xypc [TAXT. OIlIK-4.1
YpaBHeHHe mepeHoca. 3aKOHbI OIIK-4.2
coxpaHeHnus. MoieaupoBaHue. 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 TETIOOOMEHHBIE 2 [puknagHas THAPOMEXaHUKA. OIlK-4.1
TTAXT [epemenienue KUIKOCTEH, OIIK-4.2
C)KaThe U TIepeMEIICHAE Ta30B. OIIK-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
OIIK-6.1
OIIK-6.2
OIIK-6.3
YK-2.1
YK-2.2
YK-2.3
4. | Maccoobomennsie ITAXT 6 Maccoobmen.ITeperoska. OIlK-4.1
Oxctpaknumst. 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 MPaKTHYECKUX/CEMHUHAPCKUX 3aHATHIT




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 paboTe,
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 TabopaTopHOi 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 almnaparoB XUMHUYecKoi TexHonoruu | Jocryn ¢ IP anpecos KHUTY
[DnexTponHbIi pecypc] yueb. mocodue: Kazansp :
WUzn-Bo KHUTY, 2019

A. . Yrunuyc, ['mapaBivka u THIpaBIndecKre 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 3a1a4M 110 KypCy NPOLIECCOB U
anmapaToB XUMHYECKOU TEXHOJIOTHH [ Y UeOHUK |
yueb. nocobue: M. : Anbsiac, 2007

11.2. lononHuTEIBHASI IUTEPATYPA
B kayecTBe [JOMONMHUTENBHBIX MCTOYHHUKOB HMHGPOPMAIUU PEKOMEHAYETCS HCIOJIb30BaTh
CIIEAYIOIYIO JINTEPATYPY:
JlonmosHUTEIbHBbIE HCTOYHUKH HHpOpManu \ KoJsmnyecTBO 3K3eMILISIPOB




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 s3x3. 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, IIILA. 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. Dnextponnsrii katasor YHUI] KHUTY: Pexxum moctyna: 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 6ubnnoreka onnaiiH: Pexxum 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. KoMIiekT MeToJMuecKoi IuTepaTypsl, pa3MelieHHbli 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 «Koncynbrantllntoc» loctyn cBoOoaHBIN: Www.consultant.ru

12. MarepuajJibHO-TeXHHYECKOe 0OecredyeHue TN CIUTIIUHbI

JIunieH3upOBaHHOE MPOTrPaMMHOE 0OecIieueHHe U CBOOOHO PacpoOCTPaHAEMOE TPOTPAMMHOE
o0ecrnieueHne, B TOM YHUCIIE OTEYeCTBEHHOTO IIPOU3BOJICTBA, HCIOIB3YeMOe B y4€OHOM IpOoIiecce 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 genoseie mporpammbl: MS Office 2007 Professional Russian;
Oduchbie u nenossie mporpammbl: MS Office 2010-2016 Standard



Apxusarop 7 Zip
brnokuot Notepad
Sunexc bpaysep

Hayunoe I[1O PTC Mathcad Education University Edition
Hayunoe 1O 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 JIEKTPOHHBIX MPE3CHTAIHIA/CIaii10B,
b. aynuTopus, ocHallleHHAas! IPE3eHTALMOHHON TEXHUKON (IIPOEKTOP, 3KpaH, HOYTOYK),

2. JJabopatopHbl€e 3aHATHS

a. 1abopaTopus THAPABINKH, OCHAIICHHAS JJAOOPAaTOPHBIM YCTAHOBKAMHU:

+ JIaGopaTopHasi yCTaHOBKa JJIsl U3y4EHUs PEKUMa TEUEHUS B LMIMHIPUYECKON TpyOe KpyTaoro ceueHus
* JIabopaTopHasi yCTaHOBKa JJIsl H3MEPEHHSI TaBJICHUS H BaKyyMa B TIOKOSIIIEHCS KUIKOCTH

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

* JJaGoparopHas ycTaHOBKA 0 U3yYEHUIO MPOIecca TEIUIoNepeaadn U TeI000MEHHUKE TUTIA «TpyOa B
Tpyoe»

* JlJaboparopnas ycranoBka «/3ydenune TemnooOMeHa B TEIJI000OMEHHUKE TUIIA «TpyOa B TpyoOe» ¢
HaKONMUTEJIbHBIM BOJIOHArpEBaTeNIeM BEILIECTBA B allapare ¢ MEXaHUYECKOM IepeMelIMBaHUEM

» JJaGoparopnas ycranoBka «/3ydeHue 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 MperoaBaTelis, OCHAIIEHHOE KOMIIBIOTEPOM C JTocTynoM B MIHTepHET,

b. paGouune MecTa CTyI€HTOB, OCHAILICHHbIE KOMIIBIOTEpAaMH C JIOCTYIIOM B MIHTEpHET, NpeiHa3HaueHHbIE
11 paboThI B AJIEKTPOHHOM 00pa3oBaTeNbHOM cperie.

13. O0pa3oBare/sibHbIE TEXHOJIOTUH

KonnuecTBo 4acoB 3aHsATHH, MPOBOJUMBIX B MHTEPAKTUBHBIX (popMax B yueOHOM MpoIecce Mo
mucturuHe «[Iporeccsl u anmapaTbl XUMHYECKOW TEXHOJIOTHIY COCTaBiseT 15 4.

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






