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1. HCJII/I H 3a1a4Y1 OCBOCHUSA JUCIHUIIJINHBbI

]_ICJ'IB JUCHHUIUIMHBL. U3YYCHHE OCHOBHBIX BaKOHOMepHOCTeﬁ, IIPUHIIMUIIOB pa6OTBI XUMHNYCCKHUX
PCAKTOPOB, OCHOBHBLIX MCTOHAOB IMOBBIIICHHA 3(1)(1)CKTI/IBHOCTI/I HUX HCIIOJBb30BaHUA B TCXHOJIOI'NU
He(i)TeXI/IMI/ILIeCKOFO CHUHTEC3a.

3amauy JUCLUILIMHEL.

- M3y4YCHHE OCHOBHBIX 3aKOHOMEPHOCTEH MPOTEKAHHS IMPOLECCOB B XUMHUYECKUX peaKTopax,
OCHOBHBIX TIPUMEPOB TEPMOJUHAMUYCCKUX PACYETOB XHMHKO-TEXHOJIOTHYECKHX IPOIECCOB H
MCII0JIb30BaHMs 3aKOHOB XUMHUYCCKOW KMHETHKH IPH BBIOOPE TEXHOJIIOTHYCCKOTO PEKHMA;

- (QopMHUpOBaHHE HABBIKOB COCTABJIICHHS MAaTEPHAILHOTO OajaHca M MaTeMaTHYeCKOIO
MOJICTTMPOBAHUSl XUMHYECKHX pPEAaKTOPOB B 3aBHUCHMOCTH OT CTAaIllMOHAPHOCTH IIpolecca |
TUAPOIMHAMUKH MTOTOKA.

2. Mecrto gucuumimnab/MoayJas B crpykrype OIIOII BO

JucuuiuinHa «XUMHUYECKHE PEaKTOpbl» OTHOCUTCS K YacTH y4eOHOro IjaHa, popMHupyeMoin
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUH.

Heo6xoauMpIMU yCITOBUSIMH [Tl OCBOSHHSI JUCLUIUIMHBI SBIISIOTCS,

- 3HaHUA No AucuuIuimHaMm: «OOmas u HeopraHudeckas XuMus», «OpraHudeckas XUMHUS»,
«Xumus HepTH U razay», «lIpomeccel M ammapaTbl XUMHUYECKOW TEXHOJOIMHM», «TeopHs XMMHUKO-
TEXHOJIOTMYECKHUX IIPOLECCOB OPraHMYECKOI0 CUHTE3a»;

- YMEHHE 3KCIUTyaTUpOBaTb OCHOBHOE M BCIOMOTaTeNIbHOE TEXHOJIOTHYECKOe 000pyJOBaHUE
OCHOBHBIX TIPOIIECCOB HEPTEXUMHUYECKOTO CHHTE3a, OOOCHOBBIBATH BBIOOP TEXHOJOTHUECKUX
napaMeTpoB M OOOpYAOBaHHUS JJsi OCYLIECTBJIEHHS OCHOBHBIX IPOLECCOB HEPTEXUMHUECKOTO
CHHTE33;

- BJIAJICHUE HABBIKAMHM KOHTPOJII KauyecTBa ChIPbS M NMPOM3BOAMMOM IMPOIAYKIIMH OCHOBHBIX
IIPOLIECCOB  HE(PTEXMMHUUECKOTO CHHTE3a, HaBbIKAMU  TPEOYNPEXKJIECHUS U yCTpaHEeHUs
HEHCIIpaBHOCTEH B paboTe  TEXHOJOIMYECKOro  OOOpYyJOBAaHHS  OCHOBHBIX  IPOIIECCOB
He(TEXMMHUYECKOTO CUHTE3A.

CopepxaHue IUCLUUIUIMHBI SBISETCS JIOTHYECKUM IPOJOJDKEHHEM COACpKaHMS JUCLHUIIINH
«IIpoueccbl u ammapartbl XMMHYECKOM TEXHOJOTUHU» M CIYXKHUT OCHOBOM JJisi TPOXOXKICHHS
IPEJIUIUIOMHOM PAaKTUKH, a TAKXKE BBIIOJHEHUS U 3allUThI BHITYCKHONW KBaTU(UKAIIMOHHON PaOOTHI.
B mpouecce m3ydeHus AUCUMILIMHBI (OPMHUPYIOTCSI OCHOBHBIE KOMIIETEHLIMH, HAlpaBiCHHbIE Ha
OBJIa/IEHUE KYJIbTYPOI MHKEHEPHOI'O MBIIIJIEHHS, CTIOCOOHOCTBIO K aHAINU3Y U CUHTE3Y.

3. Pe3yabTaThl 00y4eHHUs IO AUCHMIIHHE

[Ipouiecc n3yueHus: AUCIUILTUHBI HATIPaBlIeH Ha POPMHUPOBAHUE CIEAYIOIIUX KOMITETEHITHI:
Tabmuma 3.1

Kona u nammeHnoBanue

Ko n HanmeHoBaHNEe HHIUKATOPA
JOCTHIKEHUS KOMIETEHIIUU (I/UIK)1

Kon n naumenoBanue pesynprara

KOMIETeHIUU 00y4eHHUS 10 TUCITUTUINHE
IKC-1 IKC-1.1 OcyecTiser ynpasinenne | 3HATH: MIPOMBIIIJIEHHOE 3HaYEeHHUE
CriocobeH  OCYIIECTBIATH | TEXHOIOIUYECKMM MNPOLECCOM; MPOBOIUT CBEPKY | XUMHYECKUX pEaKToOpOB, YCJIOBUS
TEXHOJIOTHYECKHH mpolecc | CXOMUMOCTH GamaHca TOTPEOISIEMOTO  CBIPS 1 NPOBEACHHUST KOHKPETHOTO XHMMHYECKOI'O
B COOTBETCTBUH ¢ | BPIPAOOTKM TOBAPHOH MPOYKINM; PacCUHTHIBACT mpolecca W €r0  anmaparypHoe
peraMeHToM § | TIaHHpyemyro oTpeOHOCTh pearenTos, | dopmrerue (31);

MaT€pUajIoB JIs1 BBIIIOJIHEHUSA IPOU3BOACTBEHHBIX
KOHTPOJIMPOBATh oy 3HaTh: IPOM3BOJICTBEHHO-
3amgaHui; 3 PEeKTHBHO 1 6E30IMacHO IKCIUTYyaTUPYyeT
9KCILIyaTalHIo 060pyI0BAHHUE; OCYIIECTBIACT  BXOJHOH M TEXHOJIOIMYECKYIO u HOPMATHBHYIO
TEXHOIIOTHIECKUX BBIXOZIHON KOHTDOJIb Haj ChIpbeM M mpomykiueii | ~OKYMCHTAlHIO, OTEUCCTBCHHBIA 1
00BEKTOB TEXHOJIOTU4ECKOro 00BbeKTa; HOJb3yeTCs 3apyOCKHBIH  OMBIT MO XHMHUECKHM
HpOI/I3BOZ[CTBeHHO-TeXHOHOI‘PI‘{eCKOﬁ u pCaKTopam (32)’

YMeTh: onpemensaTh (aKTOpbI, BIHSIO-




HOPMAaTUBHOW JOKyMEHTalUEN

e Ha npouecc padoTs! U 3 (HEeKTHBHO-
cTH XuMH4eckoro peakropa (Y1);

Bnaners:  HaBBIKAMM  COCTaBIICHHS
MaTepHalbHOr0 OallaHCa XHMHYECKOTo
peaxtopa (B1);

I[IKC-1.2. BpisBaser  HEHUCOPABHOCTH  WJIM
OTKJIOHEHHSI OT HOPMBEI B paboTe 00opynoBaHUS,
MIPUYMHBI 3TUX HEUCIPABHOCTEH; PEIyNpexIacT U
YCTpaHsE€T HapyLICHUs XO[a IMPOU3BOIACTBEHHOTO
npoiiecca, obecreynBaeT MOATOTOBKY
TEXHOJIOTHYECKOTO 000pyAOBaHHA K IPOBEpPKE U
peMoHTY

3HaTh: KOHCTPYKTHBHBIE OCOOEHHOCTH
OCHOBHBIX THIIOB PEaKIMOHHBIX
ycrpoiicTs (33);

YMers: OIIpeNIeIATh apaMeTpel

HaWIy4lieil OpraHM3aliM IIpolecca B
XUMH4IecKoM peakrope (Y2);

Brnanerts: METOAaAMU OIpEACICHUA
OIITUMAJIBHBIX n parOHAaJIbHBIX
TCXHOJIOTHYCCKHUX PEKHUMOB pa60T51

XMMHYECKUX peakTopoB (B2)

IIKC-1.3. TIlpumeHsieT Mepbl MO YCTPAHECHHIO
OPUYKH, BBI3BIBAIOLIMX OTKIOHEHHE OT HOPM
TEXHOJIOTHYECKOTO PETJIAMEHTA; MOJArOTABIMBAET
NPEIOKEHUA 110 pa3paboTKe MEPONpPHUATHI 110
COBEpIICHCTBOBAHHIO TEXHOJIOTHIECKHIX
MPOIIECCOB, MOBBIIIAIOIINX KAYECTBO

3HaTh: MMPpUYUHBI, BbI3bIBAKOIIIUEC
OTKJIOHCHMUA B pa60Te XUMHNYECCKUX
peaktopoB (34);

YMmers: NPUMEHATH MEPBEI o
YCTpaHCHUIO IMpU4KH, BbI3BIBAKOIIIUX

OTKJIOHEHUs] OT HOpPMaJIbHOI paboThI
XUMHUUYECKHUX peakTopoB (Y3);

Bnagets: HaBBIKaMU pa3paboTku
MEpONpPUATHI 1O MOAEPHU3ALUU U
I/IHTCHCI/I(i)I/IKaHI/II/I pa6OTLI XUMHNYECCKUX
peaktopos (B3)

IIKC-2

CriocobeH  OCyIIeCTBIATh
KOHTPOJIb Ka4ecTBa ChHIPHS,
KOMIIOHEHTOB U
BBIIIyCKAEMOM IPOAYKLIUU

TIKC-2.1. COCTOSIHHE
obecrieunBaeT

TOYHOCTH

Kontponupyer
naboparopHoro  o0OpymOBaHUS,
JOCTOBEPHOCTb, OOBEKTUBHOCTb M
pe3yJIbTaTOB UCTIBITAHUN

3HaTh: MOJEIN HAIeaIbHBIX
PEaKIMOHHBIX YCTPOHCTB, MapaMeTPhl UX
pabotsi (35);

YMers: KOHTPOJIUPOBATh
TeXHOJoruueckoro nportecca (Y4);

Xonq

Bnaners: MeTomamu
MOJTY4SHHBIX pe3yibTaToB
71ab0paTOPHOTO JKCIIEpUMEHTa c
MOJIETSIMH  PEaKIMOHHBIX  amlapaToB
(B4)

HHTEpIIpETAlluN

IIKC-2.2. Ananusupyer PEe3yIbTATHI
AHAJIMTHYECKOTO ~ KOHTPOJS ~ KauecTBa  He(TH,
MPUYHHEI OTKIIOHEHHS KAYECTBA MPOLYKIINA

3Hath: TPeOOBAaHUS K KAa4YECTBY CHIPHS
MHOT'OTOHHA>XHBIX He(i)TeXI/IMI/I'-IeCKI/IX
pou3BoJCTB (36);

YMeTs:
KOHTPOJIb
KOHKPETHBIX
npou3BoacTB (Y5);

MPOBOAWTH aHAITUTHYCCKUN
He(bTHHOFO CBhIPbs JJIA
MHOI'OTOHHA>XXHBIX

Brnagers:  HaBblkamMH ~ ompeesieHUs
[IPUYMH, BBI3BIBAIOLUIUX OTKJIOHEHUS IO
KayecTBy  HE(TSHOTO  CBIPBS  JUIS
MHOTOTOHHAXHBIX MPOou3BOACTB (BS)

I[IKC-2.3. Tlpunumaer peuieHust 1m0 WU3MEHEHHIO
TEXHOJIOTHYECKOTO pekumMa 00BEKTOB,
BO3/ICHCTBHIO Ha TEXHOJIOTHYECKUH MPOLece

3HATh: TEXHOJIOTHYCCKHE
HOPMAIILHOTO

MHOTOTOHHAKHBIX
npou3BocTB (37);

rapameTpsbl
pexuma
HeTeXUMHIECKUX

YMerb: NpUHMMATh  PEUIeHUs MO
N3MEHEHHIO TEXHOJIOTHYECKOTO PEXMMa
paboThl XUMHUYECKUX peakTopoB (Y6);




Bnamers:  MeTomaMu  ompeneieHUs
TEXHOJIOTUYCCKUX moKasareJei
nporiecca (B6)

4, O0neM TUCIHHUIIINHBI
OOmumii 00beM OUCHMIIIMHBI COCTABIIAET 3 3a4eTHRIX equHul], 108 Jacos.

Tabnuna 4.1.
AynuTOpHBIE 3aHATHSI/KOHTAaKTHas padora,
®opma
dopma Kypc/ qac. CamocrostensHas .
MPOMEXXYTOYHOM
00y4eHus CeMeCTp Ipaxtuueckue | JlabopaTopHble paborta, yac.
Jlexnun aTTeCTAallNU
3aHATHA 3aHATHA
OYHast 4/8 26 14 - 68 IK3aMEH
3a04Has 4/7 8 6 - 94 9K3aMeH
5. CTpyKTypa H coep:KaHMe TUCHUILTHHBI
5.1. CtpykTypa AUCIUTIIMHBI
ouyHasi popma o0yuernus (ODO) Ta6mmma 5.1.1
CrpyKTypa AMCHHILTHHbI AynuTOpHBIE 3aHATHS, Beer OHGHO‘IHblIe
Jac. CPC, cpencTea
o, Kon MK
n/ Homep qac.
HaumenoBanue pasaena JL Ip. | JIao6. gac.
I pasnena
1. 1 Oo6mrme 3aKOHOMEPHOCTHU 2 2 - 7 11 IIKC-1.1 YCTHBIH OTIPOC
XUMHYECKAX TIPOIICCCOB, [IKC-1.2
MPOTEKAOIUX B XUMHYECKUX [IKC-1.3
peakTopax. Peakropsr [IKC-2.1
OCHOBHBIX MIPOU3BOJICTB [IKC-2.2
ToOonbCKOH — TPOMBIIIIICHHOM IIKC-2.3
TUIOLIAJIKH
2 2 I'omoreHHBle XUMHUYECKHE MPO- 4 2 - 8 14 IIKC-1.1 perieHue
neccel. Kunerndeckue u Tepmo- ITKC-1.2 IIPAKTUYECKUX
JIMHAMUYECKUE  3aKOHOMEPHO- IIKC-1.3 3a7aHui,
CTH IKC-2.1 TecT Ne |
ITKC-2.2
ITKC-2.3
3 3 I'ereporennsie XAMUYECKHe 4 2 - 8 14 I[IKC-1.1 peureHue
MIPOLIECCHI U PEAKTOPBI IIKC-1.2 MPAaKTUYECKUX
IIKC-1.3 3aJJaHHMH,
IKC-2.1
ITKC-2.2
ITIKC-2.3
4 4 Matemartuueckoe 6 4 - 6 16 IKC-1.1 pelieHue
MOJEIUPOBAHUE  XUMUYECKUX IKC-1.2 IIPAKTUYECKUX
pEaKkTopoB IIKC-1.3 3a/IaHuH,
IKC-2.1 TecT Ne 2
ITKC-2.2
ITKC-2.3
5 5 Kackag peakTopoB uaeambrHOTO 4 2 - 6 12 I[KC-1.1 pernieHne
CMEILICHUS HETMPEePBIBHOTO IIKC-1.2 MPaKTUYECKUX
nefcTBUS IIKC-1.3 3aJaHui
IIKC-2.1
ITIKC-2.2




ITIKC-2.3

6 6 Peanbubie XUMHUUYECKHE 6 2 - 6 14 IIKC-1.1 peuieHue
peaKkTopbl IIKC-1.2 MPAKTUUECKHUX
T[IKC-1.3 3aaHHH,
IIKC-2.1 TecT Ne 3
IIKC-2.2
ITIKC-2.3
7 1-6 27 27 IIKC-1.1 Urorossrii
- - IIKC-1.2 TecT
DK3aMeH IKC-1.3
IKC-2.1
IIKC-2.2
I1KC-2.3
Hroro 26 14 - 68 108
3ao4yHas popma oOyuenus (3PO)
Tabnuna 5.1.2
O —— AyaAUTOpHBIE 3aHATHS, Beer OLIeHO‘IH];lle
gac. CPC, CpelcTBa
o, Kog MIK
n/ Homep qac.
HaunmenoBanue pazgena JL Mp. | JIa6. qac.
1§ pasznena
1. 1 Oo6mme 3aKOHOMEPHOCTH 2 - - 20 22 [IKC-1.1 -
XUMHYECKAX TIPOIICCCOB, [IKC-1.2
[IPOTEKAOUX B XUMUYECKUX ITKC-1.3
peakTopax. Peaxtopsl IIKC-2.1
OCHOBHBIX MIPOU3BOJICTB IIKC-2.2
TobGonbckol  MPOMBIIIEHHOM IIKC-2.3
TUIOLIAJIKH
2. 2 I'omoreHHBle XUMHUYECKHE MPO- 1 2 - 10 13 IIKC-1.1 perieHue
neccel. Kunerndeckue u Tepmo- ITKC-1.2 IIPAKTUYECKUX
JMHAMUYECKHE  3aKOHOMEPHO- T[IKC-1.3 3aJaHUuN
CTH IIKC-2.1
[IKC-2.2
ITIKC-2.3
3 3 I'ereporennsie XAMUYECKHe 1 2 - 10 13 I[IKC-1.1 peureHue
MIPOLIECCHI U PEAKTOPHI IIKC-1.2 MPaKTUYECKUX
IIKC-1.3 3a/IaHui
IIKC-2.1
IIKC-2.2
ITIKC-2.3
4 4 MaremaTtudeckoe 1 - - 25 26 I[KC-1.1 -
MOJIEIMPOBAHUE  XUMHUYECKUX IIKC-1.2
pEaKkTopoB IIKC-1.3
IIKC-2.1
IIKC-2.2
ITIKC-2.3
5 5 Kackan peakTopoB upaeanbHOro 1 2 - 10 13 IKC-1.1 pelieHue
CMEILIEHUS HENPEPBIBHOTO IIKC-1.2 MPAaKTUYECKUX
nefcTBUS IIKC-1.3 3aJaHuI
IIKC-2.1
IIKC-2.2
IIKC-2.3
6 6 PeasbHbIe XMUMUYECKHE 2 - - 10 12 IIKC-1.1 -
PeaKTOphI IIKC-1.2
ITKC-1.3

IKC-2.1




ITIKC-2.2
ITKC-2.3

8 1-6 9 9 I[IKC-1.1 | WUtorossiit
I[IKC-1.2 TECT,
IIKC-1.3 KOHTPOJIbHAS
IIKC-2.1 pabora
IIKC-2.2
IIKC-2.3

DK3aMeH

Uroro 8 6 - 94 108

04HO-3a04Has (popma o0yuenus (O3®PO) - He npeaycMOTpEHa.

5.2. ConeprkaHue TUCIUTIIIUHBI.
5.2.1. Coneprxanue pa3ienoB TUCIUIUIUHGI (TUAAKTHUYECKUE SAMHHUIIBI).

Pa3znen 1. O61mme 3aKOHOMEPHOCTH XHMMHYECKHX MPOIECCOB, MPOTEKAKIIMX B XUMUYe-
CKHMX peakTopax. PeakTopbl 0CHOBHBIX NPOU3BOACTB T000/1bCKOIi MPOMBINLIEHHO MJI0IIAIKH.
Omnpenenenre ypoBHS XUMHUYECKOTO MPOIIECCa U XUMUYECKOTO PEakTopa B HEPAPXUIECKOM CTPYKTY-
pe XUMHUYCCKOT' O HpOI/I3BOIlCTBa. KaLIGCTBeHHI)Ie 1 KOJINYCCTBCHHBIC KpI/ITepI/II/I OILICHKHN 3(1)(1)€KTI/IBHO-
CTH XMMHYECKOTO IIpoliecca, MPOTEKAKIIero B anmapare. PeakTopsl ra3odpakiiMOHUPOBAHUS, Je-
FI/IIlpI/IpOBaHI/ISI, HOJII/IMepI/I3aIII/II/I, rmponma: BIIMSIHUC YCJIOBI/Iﬁ HpOBeZIeHI/ISI Hpouecca Ha CTCIICHb
MIPEBPALICHUS ChIPbs, BBIXOJ MPOAYKTA.

Paznen 2. I'omorennble xumuueckue npoueccbl. KnHernyeckue m TepMOIMHAMHYECKHE
3aKkoHOMepHOcTH. KuHeTnueckue U TepMOJIMHAMUYECKHE 3aKOHOMEPHOCTH XMMUYECKHX IMPOIIECCOB.
BnusiHue ycioBuil IpoBeeHus Mpoliecca Ha CTENEHb IPEBPAIEHUs ChIPbs, BBIXOA Npoaykra. [lytu n
CrocoObl HMHTEHCU(UKALMKM TOMOTEHHBIX IpoueccoB. [loHATHE ONTHUMAaNbHBIX TeMIleparyp MAJs
00paTUMBIX U HEOOpAaTHUMbIX XUMHUECKUX IpoleccoB. OO60pyaoBaHUE sl MPOBEIEHUS TOMOTEHHBIX
nporueccoB. PeakTopsl noaumepusanuy mpomnuieHa.

Paznen 3. I'ereporennbie XuMU4ecKHe Mpouecchl U peakTopsbl. [loHATHE, OCHOBHBIE 0CO-
OCHHOCTH U CTaJIUU T€TePOreHHOro Mpoliecca. Habmrogaemast CKopocTh XUMHYECKOTO MPEBPAIIICHUS.
BnusiHre BHEIIHMX YCIIOBUHM MPOTEKaHUs MpOIiecca Ha CKOPOCTh MpeBpalleHus. JInMutupyromas
cTaausg U crnocoOwl e€ ompenenenus. O0nMacTU MPOTEKaHUS TETEPOTEHHBIX MPOIECCOB. | eTeporeH-
HbI HEKAaTAIMTHYECKUN MPOLIECC B CUCTEME «Ta3 — TBEpAoe Teno». Kunernueckue moaenu. Mare-
MaTHUYeCKOe OMHMCAHKE. Y paBHEHUS ISl ONpeaeNeHUs HaOllto1aeMoi CKOpOCTH TpeBpaiieHus. [Tyt
WHTeHCU(UKaUU nporiecca. TUITBI PeakTOpOB JIJIsl MPOBEJCHHS MTPOIIECCOB B CHCTEME «Ta3 - TBEPAOE
TEIOM.

['ereporeHHbIil HEKATATUTHYECKANA TPOIECC B CUCTEME «Ta3-KUAKOCThY. KuHeTHUeckne Moiemnu.
Maremarrudeckoe omnucaHue. Y paBHEHUS ISl ONMpeeeHuss HabIoqaeMol CKOPOCTH TpEBpaIlleHuSs.
[Tyt maTEeHCHMUKAIMK TIpoliecca. THIBI PEeaKTOPOB ISl TIPOBEIACHUS IMPOIECCOB B CHCTEME «Ta3 -
JKUJIKOCTB).

Paznen 4. MaremaTn4yeckoe MOJeJMPOBaHNE XUMHYECKHX peakTopoB. [loctpoenue mare-
MaTHYECKHX MOJeNied XMMHYECKHX PEaKkTOpOB C MJI€aNbHON TMAPOJMHAMUKON MOTOKOB, paboTaro-
IIMX B U30TEPMHUECKOM pEXHUME. MaTepuanbHbIi OanaHc peakTOpoB B 3aBUCUMOCTH OT CTaIllMOHAP-
HOCTH IIPOLIECCa U THIPOJUHAMHMKHU ITOTOKA: PEAaKTOpa MUACAIBHOIO CMEIIECHUS HEIMPEPBIBHOIO JEH-
CTBHsI, PEAKTOPA UJICAJTBbHOIO CMEIICHHS NIEPUOINYECKOrO NEUCTBUSA U PEAKTOPA UICAIBHOIO BBITEC-
HEHUS.




Paznen 5. Kackaa peakTopoB MIeaJlbHOI0 CMelIeHHsI HelpepbIBHOIO aeiicTBusa. Kackan
PEaKTOPOB UICATFHOTO CMEIICHHS HEIPEPBIBHOTO JCHCTBHSA: XapaKTepUCTHKA, HA3HAYCHUE, ypaBHE-
HHUE MaTepuaibHOro 6ajmanca. MeToaMKu pacyera 00beMa peakTOpPOB HENPEPHIBHOTO U NEPUOINYE-
CKOTO JIeHiCTBUS. YUeT n3MEHEeHUs 00beMa peakIIMOHHOW MacChl P pacdyeTe peakTopoB. CpaBHEHHE
3P PEKTUBHOCTH PabOTHI PEAKTOPOB, OTIIMCHIBAEMBIX PAa3THYHBIMU MOCIISIMH.

Pa3nen 6. PeanbHble XMMHYeCKHe peaKkTopbl. PeanbHble XUMUYECKHUE peakTopsl. [IpudnHel
OTKJIOHEHHUS OT UACAIBbHOCTH. Monenu pealbHbIX peakTopoB. DyHKIUHM pacCHpeneincHus BPEMEHU
npeObIBaHUS B IPOTOYHBIX PEAKTOPAX.

5.2.2. Coneprkanue AUCIMIUIMHBI IO BUaM Y4eOHBIX 3aHATHH.

JleKIIHOHHBIE 3aHSITUSA

Tab6muua 5.2.1

Homep OO0bem, yac.
Ne | pasnena Tema nexuuun
1/ | gucrpmm | O®O0 | 300 | O3D0
I HBI
2 2 OOmue 3aKOHOMEPHOCTH XHUMHYECKHX IIPOIECCOB, IPOTEKAIOMINX B
1. 1 - XMMHUYECKUX peaKTopax. PeakTopbl OCHOBHBIX MPOM3BOACTB T00OOIBCKOM
TIPOMBIIUICHHON TIJIOIAAKH
2 2 4 1 ) I'omorennsle xumudeckue npoueccel. KnHetnueckne U TepMOANHAMIY e-
CKHE 3aKOHOMEPHOCTH
3. 3 4 1 - ['eTeporeHHpIC XUMIYECKHUE MTPOIECCHI U PEAKTOPHI
4. 4 6 1 - MateMaTHdecKoe MOJCTUPOBAHNE XUMHUECKUX PEaKTOPOB
5. 5 4 1 - Kackaz peakTopoB HiealibHOr0 CMENIeH s HEITPEPhIBHOTO AEHCTBUS
6. 6 6 2 - PeasibHble XUMHYECKHE PEaKTOPbI
HUroro: 26 8 -
HpaKTI/I‘IECKI/Ie 3aHATUA
Tabmmua 5.2.2
Ne Howmep Obmwewm, gac. Tema npakTHUECKOTO 3aHATHS
/i | pasaena
IUCIUAILINA (01010} 300 0300
HBI
1 2 - OO6mme 3aKOHOMEPHOCTHU XUMHYECKHUX IIPOLIECCOB,
1 - MIPOTEKAIOIINX B XMMHUUYECKHX peaKkTopax. PeakTopsl OCHOBHBIX
pou3BoICTB T0OOOIBCKOM MPOMBIIIIICHHON TUIOIAIKH
2 2 2 2 i 'omorennsle XxuMuyeckue npouecchl. KnHetnueckue u TepMo-
JMHAMHYECKHE 3aKOHOMEPHOCTH
3 3 2 2 I'ereporeHHble XUMHUYECKHE MIPOLECCHL U PEAKTOPHI
4 4 4 - - Maremarnyeckoe MOJeIHMPOBAHNE XMMUUYECKUX PEAKTOPOB
5 5 2 2 ) Kackayn peakTopoB uaeaJIbHOTO CMEMICHHS HENpPEphIBHOTO
JICUCTBHUS
6 6 2 - - PeasibHble XUMHYECKHE PEAKTOPbI
Uroro: 14 6 -

JlabopaTopHbie padoThI
JIabopartopHble paOoThl y4eOHBIM IIAHOM HE MPEYyCMOTPEHBI.



CamocrosiTesibHast padoTa CTyIeHTa

Tabmuua 5.2.3

Homep O0newMm, gac.
pa3zmen
o a Tema Bug CPC
muctm | OPO 300 | O30
T e
7 12 OO0mme 3aKOHOMEPHOCTH  XUMHYECKHX | MOJTrOTOBKA K
MPOIIECCOB, MPOTEKAIOIIMX B XUMHUYCCKUX | MPAKTUYCCKUAM 3aHITUSM
1 1 - peakTopax. Peakropsl OCHOBHBIX
Tpou3BOJICTB TOOOIBCKOI POMBIIIIICHHON
IJIOIAIKH
8 12 l'omorenHsIe XEMHYecKue Tpoliecchl. Ku- | moaroroska K
2 2 - HETHYECKHEe M TePMOTUHAMUYECKHE 3aKO- | MPAaKTHICCKUAM 3aHITUSM
HOMEPHOCTH
3 3 8 12 ) lereporeHHple XUMHYECKHE MPOIECCHl W | MOATOTOBKA K
PEaKTOPHI MPAKTHICCKAM 3aHATHIM
4 4 6 12 ) Maremartnueckoe MOJICIIIPOBAHKE | MOATOTOBKA K
XIUMHYECKHIX PEaKTOPOB MPAKTHICCKAM 3aHSITHIM
5 5 6 12 ) Kackan PEaKTOPOB WACATHHOTO CMCIICHHS | MOArOTOBKA K
HETPEPHIBHOTO NICHCTBUS MPAKTUYCCKUAM 3aHITUSM
6 11 PeanbHble XMMHYECKUE PEAKTOPBI MOJrOTOBKA K
6 6 MPaKTUYCCKUAM 3aHITUSM
7 1-6 ) 14 ) Kontponpnas padora BEITIOJTHEHUE KOHTPOJIEHOM
paboTsI
8 DK3aM 27 9 - LT — IloaroroBka K UTOrOBOMY
eH TECTHPOBAHUIO
Hroro: 68 94 -
5.2.3. IlpenonaBaHue JUCHMIUIMHBI BEOETCS C MPUMEHEHMEM CIEIYIOIIMX BHUIOB

O6paBOBaTeJ'IBHBIX TEXHOJIOTHIi:
-BU3YyaJin3alusa yqe6Hor0 MaTrcpuajia B PowerPoint B AUAJIOTOBOM PCIKUMC (J'IeKI_II/IOHHHe

3aHATHS);

- pa0oTa B MaJIbIX rpynnax (MpakTUYECKHE 3aHATHS).

6. TemaTHKa KypcOBBIX pad0T/IPOEKTOB

KypcoBble paboThl/IpoeKThl YIeOHBIM IJIAHOM HE MPEYyCMOTPEHBI.

7.1. Metoanyeckue yKa3aHus JUIsl BRIMIOJTHEHUS KOHTPOJIBHBIX padoT.

7. KoHTpoJibHbIE paGoThI

OcHoBHOI ¢dopMoii yueObl 00ydaromerocs Ha 3a09HOM (popme SBISETCS CaMOCTOATEIbHAS
pabota ¢ pexomenayemon nuteparypoir. [lo nucnuminae «XUMHUYECKUE PEAKTOPBD» KOHTPOIbHAS
pabota 11 00yJaromuxcsi 3a04HOi (opMBbI peaycMoTpeHa B 7 cemectpe. [Ipucrynas Kk u3ydeHuUIo
JTUCLUIUIMHBL, 1eleco00pa3HO BHAyaje O3HAKOMUTHCS C MPOTPaMMOMl M M3YyYUTh BECh MarepHal,
BKITIOYCHHBII B MMPOrpaMMy 10 Y4eOHHKY. [l OCHOBATEIHHOTO OCBOCHHS MaTepraia PeKOMEHIYeTCs

KOHCIICKTUPOBATh OTACIILHBIC IIOJIOKCHUA,

(OpMYITMPOBKH, BBIBOIBI.

B kaxnom BapuaHTte



KOHTPOJIbHOM Pa0OThI MPETyCMOTPEHO BBHIMOIHEHUE YETBIPEX TEOPETUYECKUX 3aJaHUi U peleHHE
MIPaKTUYECKOU 3a/1a4u.

B coorBercTBUM ¢ y4eOHBIM IIJIAaHOM, JIO BbI30BAa HAa CECCUIO CTYJEHTHI JIOJKHBI BBIIOJIHUTH
KOHTPOJIBHYIO PaboTy.

OdopmiieHre KOHTPOJIBHON pabOTHI JOJKHO OTBEYATH CICAYIOIINUM TPEOOBAHHSIM:

- paOota nopkHa ObITH HamucaHa B TeTpaau (o0bemMoM 12 mnu 18 nucToB) wim Ha auctax Gopma-
Ta A — 4 pa300punBO U aKKypaTHO;

- cleayeT NucaTh HOMEpP 3aJaHusl, IOJHOCTBIO €r0 COAEpKAHUE, a 3aTEM — OTBET;

- 00sA3aTenbHO 3anMchiBaeTcsl GOPMYJIMPOBKA 3aJJaHMsl, @ 3aT€M OTBET UJIM pELCHHE 3a/1auH;

- OTBEThI Ha BOIIPOCHI, YPAaBHEHMs pEeaKLUil 3allUCBIBAIOTCS MOJIHOCTHIO. IIpon3BosIbHbBIE COKpa-
IICHUS HE JIOMYCKAIOTCS, TAOIMIBI ¥ PHUCYHKH  OQOPMIISIOTCS B COOTBETCTBUHU  C
TpeOOBAHUAMH, NPENbABIAEMBIMU K OopMieHHI0. J{OJKHBI ObITh IPUBEIECHBI YPAaBHEHUS XHU-
MUYECKUX pEaKLUil U CBEEHUS 00 UX MEXAHU3ME;

- OTBETHI JOJDKHBI ObITh OOCTOSITENbHBIMHU, HEIOIMYCTUMbI OJTHOCIOXHbBIE OTBETHI U OTBETHI, HE
MMEIOLIHUE MPSMOT0 OTHOILLIEHUS K IOCTaBIEHHOMY BOIIPOCY;

- B KOHIIE KOHTPOJBbHON pabOThI CTYJEHT JOJKEH MPUBECTU CIIUCOK JIMTEPATYPhl, UCIIOJIb30BaH-
HOM UM IIpU €€ BBINOJIHEHUY;

- Ha OOJOXKe TeTpaju WM TUTYJIbHOM JIMCTE CTYICHT YKa3bIBaeT (paMMIIMIO, UM U OTYECTBO,
BapHaHT KOHTPOJbHOW pabOThl (HOMEp BapHaHTa JOJKEH COBMAAaTh C MOPSAIKOBBIM HOMEPOM
CTY/IEHTa B CIIUCKE aKaJIEMUUECKOU IPYIIIIbI).

Pabora, BbIONTHEHHAs T0 UHOMY BapHaHTY, a Takke padoTa ¢ BU30HM «HA JOPaOOTKY»,
BO3BPALIAIOTCA CTYACHTY Ul BHECEHHUs UCTIPABICHUH U JONOJIHEHUH.
TpynoeMKOCTh KOHTPOJILHOM pabOThl B COCTaBE CaMOCTOSTENILHOM paboThl — 14 yacos.

7.2. TemaTuka KOHTPOJIBHOM pabOTEHI.
[Tpumep BapraHTa KOHTPOJIBHOM pabOThI

1. B peakrTope uaeaqbHOTO CMEIICHHS TTEPHUOIUUECKOTO IEUCTBUS 00BEMOM S M MPOBOJUTCS U30TEP-
MHUYECKasi peaklusi, onucbiBaemMas ypaBHeHUeM 2A — P. CKOpoCTbh peakIiuM BbIpaXaeTcsi KHHeTHYe-
ckuM ypaaenuneM: A = kC?A. Koncranra ckopoctn peakimn K = 0.8 m*/kmons: u. HauanbHast KOH-
neHTpanus pearenta Ca,o = 11 kmontb/M®. BeromorarensHoe BpeMms (3arpy3ka M BBIFPY3Ka MPOIYKTa)
cocraBisier 30 MuH, creneHp 3anoiHeHus: peakropa o = 0.8. Onpexenuts Bpems, HEOOXOIUMOE IS
JIOCTHDKEHUS cTeneHu npespaiienus xa = 0.9. PaccunTars npon3BoAUTENBHOCTh U MHTEHCUBHOCTD pa-
00THI peakTopa 1o peareHTy A. CUUTaTh, 4TO MPOIECC MPOTEKAET 0€3 N3MEHEHHS 00heMa CMECH.
2. CpaBHUTb 00BbEMBI €IMHUYHOTO PEaKTOpa MI€aIbHOTO CMELIeHHUs, KacKa/ia, COCTOAIIEro U3 N peak-
TOPOB UaeanbHOTO cMemeHusT 00beMoM 0.1Vpyc.y KaXaplid, 1 peakTopa UIeaJbHOTO BHITECHEHUS MPH
NPOBEIEHUN KHUJIKO(PA3HOTO IMpolecca, OMMChIBaeMoro peakuueir 2A — R, ¢ KoHCTaHTO# ckopocTu
peakuuu, pasHoit 0.6 M>/kMOTIB- MuH. CTeleHb npeBpaiieHus BeniectBa A cocrasisieT 80%, 00beMHBIN
pacxoj BemecTBa A ¢ KoHIeHTpauuei 24 kmonbs/mM3 — 2.8 M/,
3. IIponiecc 2A — R ¢ koHcTaHTOM ckopoctr (.24 11/(MOJTB*MHH) IPOBOJUTCS B PEAKTOPE BHITECHEHMS.
HcxonHast koHLEHTpanus BemecTBa A cocrapiser 1.8 kMonb/M°. O6bem PUB 0.8 M°. O6bEMHbIIL pac-
X0J BemecTa A paseH 1.8 M/ Ornpenennuts NPOU3BOAUTEIBHOCTh PEAKTOpA IO MPOAYKTY R.
4. OnpenenuTe CTENEHU NMPEBpAIIEHUs peareHToB A 1 B Ha BbIX0Jle U3 MPOTOYHOT'O PeaKTOpa Ueallb-
HOTO cMelieHust 0obeMoM 0.5 M° npu nposeaeHuu peakuuu A + B — R + S, eciin HaualibHbIE KOHIIEH-
Tpauuu peareHToB CA,0 = 1.2 kMoib/M>, CB,0 = 1.6 kMomb/M>, 0GbeMHBIit pacxon 5 M>/4, KOHCTAHTa
CKOPOCTH peariui 12 M*/kMotb 4. PellieH e BBIONTHATS aHAINTHYCCKH 1 IPahUIeCK.
5. Peakuus rugposmsa ykcycHoro anrmapuga (CH3CO),O + H,O — 2CH3COOH mnpoBoautcs B
00JbII0M U30BITKE BOJBI, IO3TOMY CKOPOCTh €€ MOXKHO IMPEICTaBUTh ypaBHEHUEM MEPBOTO MOPSIKA.
O0ObeMHBIN pacxon peareHToB paBeH 20 ji/mMuH. KoHcranta ckopoctu peakuuu K = 0.38 mun". Cre-
NeHb npeBpalieHus anruapuaa coctasisier 0.9. Onpenenutb He0OX0IUMbIE 00bEMBI TPOTOYHBIX peak-
TOPOB U/1€aJIbHOTO CMELIEHUSI U UAECAIBHOTO BBITECHEHUS.



6. B xackane PUC, coctosimem u3 4 crymneneit, oobemom mo 0.18 M KaX/asi, MPOBOJUTCS PEaKIUs
nepBoro mopska A — B. CA,0 = 0.2 kmois/m°, 06beMublii pacxox 0.5 M*/a; koHcTanTa ckopoct 0.8
y-1. OnpenenuTs CTENEeHb TPEBPaALICHHUS.

7. PaccunTarh KOHLIEHTPALMIO ATUJIALIETATa HA BBIXOJIE U3 PEAKTOpa UJICAIBHOIO CMEIIEHUS U CTEIIEHb
ero npeBpauienus. 0.0121 H. pactBop sTrnanerara u 0.0462 H. pacTBOp €1KOIro HaTpa MOJAKT CO CKO-
pocThio cooTBeTCTBEHHO 3.12 1 3.14 n/c. Peakuus runponusa sBIsSETCS peakmueld BTOPOTO MOPSIKA.
Koncranrta ckopoctu kK = 0.11 M3/(MOJ'IL‘C). Cuurarh peakiuio B JIAHHBIX YCJIOBHUSAX HEOOpaTHMOM.
OGbem peakropa 1 m°.

8. TBepapie yacTuIpl pazMepoM 6.35 MM pearupyroT ¢ Ta3oM MOCTOSHHOTO cocTaa U 3a 300 ¢ mpe-
BpallaroTcsa B LeNeBOM NpoaykT Ha 87.5%. B mponecce peakuuu pasmep 4acTHUI] OCTAETCI HEU3MEH-
HbIM. ['eTeporeHHsIi mporecc TUMUTUPYETCS XUMHUECKOW peakiuei. Paccunraiite Bpems mpeObiBa-
HUSl TBEPJOIO BELIECTBA B PEAKTOPE C MCEBIOOXKIKEHHBIM CIIOEM JJISi JOCTHKEHHUS TOW K€ CTEHeHH
NPEBPAICHHS, €CIIM MPH TEX K€ YCIOBHIX MCXOAHBIM TBEPABIA peareHT MpeACcTaBiseT coboil cMech
yacTtull pazmepom 3.175 u 1.588 MM B paBHBIX MacCOBBIX JIOJISIX.

8. OueHka pe3yJIibTaTOB OCBOCHHS THCIIUIIIHHBI

8.1. Kputepuu OIEHHBAaHUS CTEIEHHW NOJHOTHI M KadecTBa OCBOCHHS KOMIICTCHIIUH B
COOTBETCTBUM C IUNIAHUPYEMBIMU pe3yibTaTaMu 00yueHus rnpuseaeHsl B [lpunoxenunn 1.

OreHKa OCBOCHUS TUCHMIUIMHBI «XUMHUYECKHAE PEaKTOPBI» MPEIyCMaTPUBAET MCIOIb30BAHNE
pelTuHroBoi cucteMbl. HopMaTHBHBIN peHTHHT AMCHUILIMHBI 3a ceMecTp coctanister 100 6amnos. Ilo
uTOoraM ceMmecrtpa Oajibl pedTHHIa NEPEBOAATCS B MSTHOAIIBHYIO CUCTEMY IO CIENYIOIIEH HIKae:

91-100 0anI0B — «OTIUYHO,

76-90 Gama — «xopoIoy;

61-75 6anmnoB — «y1OBIETBOPUTEILHOY;

60 6aJTOB U MEHEe — «HEYIOBIETBOPUTEITHHON.

8.2. PefiTuHrOBast cucTeMa OIICHUBAHUS CTETIEHU MOJHOTHI M KAUYECTBA OCBOCHUST KOMIIETEHITHIA
oOyyaromuxcst 0uHoi (hopMbl 00yUeHHs MpeacTaBieHa B Tabiuue 8.1.

Tab6muna 8.1
Ne .
i Buasl MeponpuATHil B paMKaxX TEKYIEro KOHTPOJIS KonuuecTtBo 6annos
1 Tekymiast arTecTanus
1. PaboTa Ha MPaKTHYECKUX 3aHATHIX 0-20
2. TectupoBanue 0-10
NTOI'O 3a nepByro TEKYIIYIO aTTECTAAIO 0-30
2 Tekylias aTTecTauusl
1. PaboTa Ha MPaKTHYECKUX 3aHATHIX 0-20
2. TectupoBanue 0-10
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIUIO 0-30
3 TekyIuas aTTecTauus
1. PaboTa Ha MpaKTHYECKUX 3aHATHIX 0-20
3 Hrorosoe tectupoBaHue 0-20
NTOI'O 3a TpeThiO TEKYIYIO aTTECTALUIO 0-40
BCEI'O 0-100




8.3. PeliTuHroBsas cucreMa OI€HUBAHUA CTEIIEHHU ITOJHOTHI M Ka4eCTBA OCBOECHUS KOMIIETEHIIUN
o0yyaromuxcst 3a04HOM (hopMbl 00yUeHHS MTpeCTaBlIeHa B TabiuIe 8.2.

Tabnuua 8.2
ﬂ‘;_)n Bunpl meponpusTuil B paMKax TEKYLETO KOHTPOJIS Komaectro 6ammoB
1 BrImonHeHNe KOHTPOIBHOM paboThl 0-21
2. PaboTa Ha mMpaKTHUECKUX 3aHATHIX 0-30
3 HToroBoe TecTHpoOBaHNE 0-49
BCEI'O 0-100

9. YuedHo-MeTOoAMYeCKOE H HH(POPMALIMOHHOE 0O0ecneuyeHre TUCITHIITMHBI

9.1. Ilepeyens peKOMeHTyeMOH JTUTEpaTyphl NpecTanieH B [Ipunoxenun 2.
9.2. CoBpemeHHble NpodeccHOHaNbHbIE 0a3bl JaHHBIX M HH(OPMALMOHHBIE CIIPABOYHBIE
CHCTEMBHI.

1. DraexTpoHHbIH KaTanor/DnekTponHas oudmuoreka TUY — http://webirbis.tsogu.ru/

2. DnektponHo-0ubmoTeunoi cucrtema «IPRbooks» — http://www.iprbookshop.ru/

3. OnextpoHHass HedrerazoBas Oubnuoreka PI'Y nHeptn u raza wum. ['yokuna (Poccuiickuii
roCyaapCTBeHHbIN yHUBEepcUTeT HedTr U raza um. .M. I'yokuna) — http://elib.gubkin.ru/

4. DOnextpoHHas Oubnuoreka YI'HTY (Ydumckuii rocynapcTBeHHBIM HEPTIHOW TEXHUYECKUN
yuauBepcutet) — http://bibl.rusoil.net

5. DnextponHas 6ubanoreka YI'TY (YXTUHCKUI TroCyqapCTBEHHbBIN TEXHHYECKUN YHMBEPCHUTET) —
http://lib.ugtu.net/books

6. Hayunas snexkrponnas oubmmoreka ELIBRARY.RU — http://www.elibrary.ru

7. DnextpoHHO-OMOMMOTEUHast cucTeMa «Jlanby — https://e.lanbook.com

8. DnekTpoHHO-OMOIMOTEeYHas cucTeMa «KoHCynbTaHT cTymeHTa» — Www.studentlibrary.ru

9. DnekTpoHHO-0MOMHOTEUHAast cucTeMa «Book.ruy — https://www.book.ru/

10. DnexrpouHas Gubmorexka FOPAUT — https://urait.ru/

11. Cucrema moaaepKKu AUCTAHIIMOHHOTO 00y4enus - https://educon2.tyuiu.ru/

9.3. JluneH3uoHHOE M CBOOOAHO pAacCIpOCTpaHsIeMOe MporpaMMHoe oOecredeHue, B T.4.
OTCYCCTBCHHOT'O ITPOU3BOACTBA:
- MS Office (Microsoft Office Professional Plus);
- MS Windows;
- Zoom (GecriaTHasi BepCus).

10. MartepuajibHO-TEXHUYECKOE 0O0ecTiedeHue JUCHUTLINHBI

HOMCH.[CHI/IH L TpOBCACHUA BCEX BHUIOB pa6OTBI, MpeaAyCMOTPCHHBIX y‘-IC6HLIM IIJIaHOM,
YKOMIIJICKTOBAHBI HCO6XO}II/IMI)IM 060py11013aHHeM U TEXHUYCCKHUMU CPEACTBAMU 06yquH51.

Tabmuma 10.1

No ITepedens 060pyaOBaHNS, ITepedeHb TEXHUIECKUX CPEACTB OOYICHHUS, HEOOXOTUMBIX
. /;[ HEOOXO0AUMOTO ISl OCBOCHHS JUISL OCBOCHUS! TUCIIUTLITHHBI
JIACITUTUTAHBI (meMoHCTpaIMoHHOE 000PYyI0OBAaHHUE)

Jlex1MOHHBIE U IPAKTUYECKUE 3aHATHS:
1 YueOHass ayauTopus ST  TPOBEACHHUS 3aHATHH  JICKIMOHHOTO W



http://webirbis.tsogu.ru/
http://www.iprbookshop.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/
http://lib.ugtu.net/books
http://www.elibrary.ru/
https://e.lanbook.com/
http://www.studentlibrary.ru/
https://www.book.ru/
https://urait.ru/?utm_source=outlook&utm_medium=signature&utm_campaign=test_sign&utm_content=text

CeMHUHApCKOro  THma  (MpakTUYECKHE  3aHATHA);  TIPYNIOBBIX U
WHJMBUIYaJIbHBIX KOHCYJbTAIMH; TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOMH
arrecTami. KOMIUIEKT MyJIbTUMEIUHHOTO O0OpYIOBaHHUS: IIPOECKTOP,
9KpaH, HOYTOYK, ICTOYHHK OecriepeOOHOT0 MUTaHuUSI.

JloxanbHas ¥ KOPIIOPAaTHBHAS CETh

KommiekT yae0HO-HaTIIIHBIX TOCOOHiA.

IMomemenne  mIi  caMOCTOATENBHOW  pabOTHl  OOydYaroOmmXcs ¢
BO3MOXHOCTBIO HOAKTIOUEHHS K cetn «MHTepHeT» M obecredyeHueM
2 JIOCTyNIa B 3JEKTPOHHYI0 HH(POPMAIHOHHO-00Pa30BaTENBHYIO CpEmy:
HOYTOYKH B KOMIUIEKTE.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. MeTtoauueckue yKa3aHusl 110 MOATOTOBKE K NPAKTUYECKUM 3aHIATUAM

[IpakTuueckue 3aHATHS HA MPOTSHKEHUU U3YUYSHHSI Kypca SIBJISIOTCS] OJTHOM U3 OCHOBHBIX (hopM
aymutopHoil paboTel. OcCHOBHas 3a7ada TPAKTHUECKUX 3aHITHA 3aKIFOYAeTCs B TOM, YTOOBI
paclIMpUTh U YINIYOUTh 3HAHUS OOYYAIOIIMXCS, MOJYYCHHbIE MMU Ha JIEKIHUSIX M B pe3yibTaTe
CaMOCTOSITENIbHON pabOThl ¢ yueOHMKaMU U y4€OHBIMU IOCOOMSMHU, HAYYHOU M HAYYHO-IIOMYJISIPHOMN
auTepatypoil. Ha mnpakThueckux 3aHATHSAX O0O0ydYaroliuecs BBIONHSIOT 3aJlaHUsl MPAaKTHYECKOTO
xXapakTepa. 3aHATHS AT BO3MOXKHOCTH OCYIIECTBJISATH KOHTPOJBL 32 CaMOCTOSITEIIBHOH padoToi
o0y4aromuxcsi, ITyOMHON ¥ MPOYHOCTHIO UX 3HAHUH.

[IpakTuueckue 3aHATHS OPraHU3YIOTCS C HCIOJB30BAHUEM pAa3IMYHBIX METOJO0B OOy4YeHWUs,
BKJIIOUYasi MHTEpaKTUBHbBIE (paboTa B MaJbIX TPYIINax, pelieHne MpakTHUeCKuX 3aaanuii). B mporecce
NOJArOTOBKM K TPAKTUYECKUM 3aHATUAM OOydaroluecss MOTyT HpuOeraTtb K KOHCYJIbTalUsIM
npernoaaBarers.

Ha npakTrueckux 3aHATUSX MOAPOOHO paccMaTpUBAETCS OCHOBHOM TEOPETUUYECKUH MaTepua
JUCHUIUIMHBL. K KaX10My MpakTUYECKOMY 3aHSATHIO CIIeAyeT MpopadoTaTh JEKIMOHHBINA MaTepHal 1o
TEME WU N0 YUEOHUKY.

ITonroToBka K KaXXAOMY MPAKTUYECKOMY 3aHSATHIO BKJIIOYACT 3allOMHHAHUE ONpeAeNeHUN
OCHOBHBIX TEPMHUHOB, POPAOOTKY BONPOCOB HA IAHHYIO TEMY.

B npouecce moAroToBKH K MPaKTUYECKUM 3aHATUSAM HE0OXOAMMO 00paTuTh 0c000e BHUMaHHE
Ha CaMOCTOATEIbHOE U3yUYeHUE PEKOMEHI0BaHHON auTepaTypsl. [loaToMy camocTrosiTenbHas padoTa ¢
yuyeOHMKaMH, Y4eOHBIMH IOCOOMSMM, HAy4yHOH, CHOpaBOYHOW JMTEpaTypod, Marepualamu
nepuoAnueckux usgaHuil u MHTepHeTra sBisercs HaubOosnee 3(P(EKTHUBHBIM METOJOM IOJIYYEHHUS
JIOTIOJTHUTENbHBIX ~ 3HAHUHM, TO3BOJIAET 3HAUYMUTENBHO AaKTMBHM3MPOBATH IPOLECC  OBJIAJCHUS
uHpopmarmeit, cnocoocTByeT Oosee rmy00KOMY OCBOCHHIO HU3Yy4aeMOro MaTepHalia.

11.2. Metoaudeckue yka3aHus IO OPTaHU3AIUNA CAMOCTOSITEIIBHONW PaObOThI

BueaynutopHas camocTosTenbHas paboTa oOydaroluxcsl MpeAcTaBiseT coOoi Joruueckoe
NPOJIOJDKEHUE AayIUTOPHBIX 3aHATHHA. BHeaynuTopHas camocTosiTenbHass paboTa BBIIOIHIETCS
0o0yJaromuMuUCs TI0 3aJaHHIO0 TIPEToaBaTellss, HO 0e3 ero HEeMOCPEICTBEHHOTO yJacTus. 3aTpaThl
BPEMEHHU Ha BBINOJHEHUE 3TOH PabOTHl pPErJaMeHTUPYIOTCA pabodyuM y4eOHBIM IUIaHOM. Pexum
paboThl BBHIOMpAaET caMm OOYYarolIUiCS B 3aBUCUMOCTH OT CBOHMX CIIOCOOHOCTEH M KOHKPETHBIX
YCIJIOBUH.

CamocrosTenpHass pabdoTa MOXKET OCYHIECTBISATHCS WHAMBHIYAIbHO WM TpPYIIIaMd B
3aBHCUMOCTH OT IIeJH, 00beMa, KOHKPETHOW TEMATUKH CaMOCTOSTENIbHONW paboThI, YPOBHS CIOKHOCTH,
YPOBHSI YMEHHI 00y4YarOIIuXCs.

CamocrosarenbHass paboTa BKJIIOYaeT B ceOst pabOTy C KOHCHEKTOM JIGKLIWH, H3Y4YeHUE H
KOHCIEKTHPOBaHNE PEKOMEH/YEMO! JIUTEpaTyphl, MOArOTOBKY K JIAOOpaTOpHBIM paboTaM, OTYETOB MO
nabopaTopHbIM paboTaM, TecTHpoBaHUIO W Jp. OOydaromiyecs TODKHBI TOHHUMATh COJEpYKaHHE




BBINOJIHEHHON paboThl (3HATh ONpPENENEeHUs MOHATHH, YMETh Pa3bsCHUTh 3HAUEHUE U CMBICII JIFOO0T0
TEPMHMHA, XMMUUYECKOM peaKkLun).

KoHTpons pe3ynbTaToB BHEAYAUTOPHOM CaMOCTOSTENbHOW paboThl OOy4YarOIMIMXCS MOMKET
OCYILIECTBIIAITBCSL B TpeJesiax BpPEMEHH, OTBEACHHOTO Ha o00s3aTenbHble y4deOHBbIE 3aHATHUS 110
JUCLUIUIMHE U BHEAYJUTOPHYIO CaMOCTOATENIbHYIO paboTy oOydaromuxcs MO JUCLUIUIMHE, MOXKET
NPOXOJUTH B MUCbMEHHOM, YCTHOW MIJIM CMELIaHHOH (opme.

CamocrosarenbHass pabora ¢ IIpernojaBaTesieM BKIIOYAaeT B ceds MHIMBUAYaJbHbIE
KOHCYJIbTAIlMM OOYYaroIIUXCs B TCYEHUE CEMECTpa.

CamocrodrenbHas padoTa ¢ IpyNIoNd BKIIOYAET MPOBEIEHHE TEKYLIMX KOHCYJIbTalMi nepen
IPOMEKYTOUHBIMU BUIaMU KOHTPOJISI WJIM UTOTOBOM aTTECTaLUH.

CamocrositenbHast paboTa obydarormerocs 6e3 mpenoiaBareisi BKIIOYaeT B ce0sl OJTOTOBKY K
pasIMYHBIM BUJAM KOHTPOJIBHBIX MCIBITAaHWM, MMOATOTOBKY M HAalMCAaHHE CAMOCTOSITEJIBHBIX BUIOB
pabor.

Ilepen BbINONHEHHMEM BHEAYIUTOPHOH CaMOCTOSTEIBHOM paboOThl OOyYaroLUiics OJKEH
BHUMATEJIHHO BBICIYIIATh HHCTPYKTAXK MPETIOIaBaTelsl 110 BHIIOJHEHHIO 33/1aHUsI, KOTOPBIN BKIIFOYAET
oIpeJieNIeHue 1IeM 3a/1aHus, €ro CoJIepKaHue, CPOKH BBIIIOJHEHUS, ODUEHTUPOBOYHBIN 00beM pabOTHI,
OCHOBHBIE TpeOOBaHMs K pe3yibTaTaM paldoThl, KPUTEPUH OICHKH. B mpolecce HHCTPyKTaxka
IpernoJiaBaTeb NPeAynpekIacT 00y4aroUMXcs 0 BO3MOXKHBIX THIIMYHBIX OIIMOKaX, BCTPEYAIOIUXCS
IIPY BBITIOJIHEHUH 331aHus. B kadectBe opM U METOZ0B KOHTPOJISI BHEAYJUTOPHOW CAMOCTOSITEITLHON
paboThl OOy4YaIOUIMXCS MCIOJB3YIOTCA ayJUTOPHbIC 3aHATHS, AaTTECTAllMOHHBIE MEpPONPUSITHS,
CaMOOTYETHI.

Kputepusimu OLleHKHM pe3yJabTaTOB BHEAYAUTOPHOW CaMOCTOATENbHOM PaboThl 00ydaroerocs
SBIISIIOTCS:  YPOBEHb OCBOCHHUS OOydYalomMMcs y4eOHOro Marepuaia; yMEHHE OO0ydJaromerocs
UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS IMPH BBINIOJHEHUU MPAKTUYECKUX 3aJaHUi; 0OOCHOBAHHOCTh U
YETKOCTh M3JIOKEHHsSI OTBETa; 0(hOpPMIICHHE MaTeprana B COOTBETCTBHH C TPEOOBAHUSMH.



[Tpunoxenue 1

I[Inanupyemble pe3ybTaThl 00y4eHHs 1Jis1 GOPMUPOBAHUSA KOMIIETEHUIMU U KPUTEPHUH UX OLleHUBAHUS

Jucnuninnza: X¥UMHYECKUE PEaKTOPBI
Kon, nanpasnenne moarorosku: 18.03.01 Xumudeckas TeXHOIOTH
HampasieHHOCTh: XUMHUYECKask TEXHOJIOTHSI OPraHUIECKUX BEIICCTB

Kog u
Kpurepun onieHUBaHHS Pe3ynbTaTOB O0yUCHHS
Ko HaMMEHOBaHUE
’ pe3ynbrara
Ko xomnereHmn HauMEHOBaHUE 0BVICHNS 110
WJIK y 1-2 3 4 5
JCLUITTHHE
(Moy1i0)
IKC-1 I[KC-1.1 3HaTh: HE 3HAET | JEMOHCTPHUPYET XOpOouIo 3HAeT | OTVIMYHO 3HAeT
Criocobex Ocymectpmusier MPOMBIIIJICHHOE MIPOMBIIIJICHHOE HETIOJIHBIe 3HaHMA | TPOMBIIUICHHOE MPOMBIIICHHOE
OCYILECTBIISITh YHpaBJICHHE 3Ha4YECHUE 3Ha4YECHUE MPOMBIIIJIEHHOI'O 3Ha4YEHHUE 3Ha4YECHHUE
TEXHOJOTHUECKUH | TCXHOJIOTHHYCCKUM XUMHYIECKHX XUMHYIECKHX 3HAYCHUS XAMHYIECKHX XAMHYECKHX
mpoIiecc p | HpoLeccoM; PCaKTOPOB, YCIOBHS | PEaKTOPOB,  YCIOBHS | XUMHYECKHX PeaKTopoB, YCIOBHS | PEaKTOPOB,  YCIOBHS
MIPOBOJAUT CBEPKY
COOTBETCTBUH c TIPOBEICHUS TIPOBEICHUS €aKTOPOB CJIOBUS | TIPOBEICHUS MIPOBEICHUS
CXOIMMOCTH OanaHca POBCIL POBCIL p POB, Yy POBCI POBCIL
periIaMeHToM | [orpeGnsiemoro KOHKPETHOTO KOHKPETHOTO TIPOBEACHUS KOHKPETHOTO KOHKPETHOTO
KOHTPOJIMPOBAThH CHIpb H BBIpaboTKH | XMMUUECKOIO XUMHYECKOTO KOHKPETHOT'O XHMHUUYECKOTO XHMHYECKOTO
IKCIUTyaTaIHIo TOBAPHOI mporiecca u ero mporecca M €T0 | XUMHUYECKOTO mpolecca M €ro | mpomecca M €ro
TEXHOJIOTHYECKUX TPOIYKLIH; amnmaparypHoe amnmaparypHoe mporecca M €ro | ammapaTypHOe amnmaparypHoe
00BEKTOB paccuuThiBaeT odpopmierue (31); odopmiieHHE amnmaparypHoe oopmiienne odopmiieHHEe
IJTAHUPYEMYIO oopmiienne
MOTpEOHOCTS 3HaT: He 3HAET | YaCTUYHO 3HAET | XOPOLIO 3HAET | OTIIMYHO 3HAeT
PCarcHTos, TIPOU3BOJICTBCHHO- TMIPOU3BOJICTBCHHO- TIPOU3BOACTBEHHO- TIPOU3BOACTBCHHO- TIPOU3BOJICTBCHHO-
Marepuanos A TEXHOJOTUYECKYIO n TEXHOJOTUYECKYIO n TEXHOJOTUYECKYIO u TEXHOJOTUYECKYIO u TEXHOJOTHYECKYIO n
BBITIOJHCHH HOPMaTHBHYIO HOPMaTHBHYIO HOPMAaTUBHYIO HOPMAaTUBHYIO HOPMaTHUBHYIO
TMPONU3BOACTBEHHBIX
o JIOKyMEHTAIIHIO, JIOKyMEHTAIIHIO, JIOKYMEHTAIIUIO, JIOKYMEHTAIIUIO, JIOKyMEHTAIIMIO,
Sa/aHuH, OTEUYECTBEHHBIH u OTEUYECTBEHHBII nu OTEYECTBEHHBII u OTEYECTBEHHBII u OTEUYECTBEHHBIN n
g‘bfbeKTHBHO M | 3apyGesxHblii OMBIT MO | 3apyOekHBIA OMBIT 10 | 3apyGEXHEIA ONBIT 1O | 3apyOekKHBI OMBIT MO | 3apyBEKHEIA ONBIT 110
C30TacHO XUMHYECKHM XMMHUYECKUM pEakTopaM | XMMHUYECKUM PEaKkTopaM | XMMHUYECKUM PEaKkTopaM | XHMHUYECKUM PEeaKkTopam
9KCILUTyaTHPYeT

peakTopam (32);




000pynOBaHue; YMeTh: OmIpeAeNtiTh | He YMEET ONpEACNATh | MOKET  ONpPEAENiTh | YBEPEHHO OIpesessieT | cBOOOJHO ompenernser

OCYINECTBIIACT (axTopHI, (axTopel, Baustomue | GakTophl, BiMsomKE | GAaKTOPhL, BIMAOMKE | (aKTOPbI, BIHUSIOLINE

BXOJIHOH 1 BHIXOAHOR | pyygromuye Ha | Ha mporecc paboThl U | Ha Tporecc paboThl U | Ha Tporecc paboThl U | HA mporece paboThl U

KOHTPOJIE Hal | mporecc  paGoTel | addexTuBHOCTH 3¢ heKTHBHOCTH 3 HeKTHBHOCTH s dexTuBHOCTH

:[Il;lg ;;ifuneﬁ " 3¢ deKkTUBHOCTH XHMHYECKOTO XHMHYECKOTO XHMHYECKOTO XHMHYECKOTO

TeXHOIOMHYECKOrO XMMHYECKOTO peakTopa peakTopa peakTopa peakTopa

o6bekTa; mompsyercs | PeaKropa (V1);

IIPOM3BOICTBEHHO- Brnanets: HaBbIKaMHu | HE BJIAJICCT HaBBIKAMH | HE B IIOJHOM Mepe | AOCTATOYHO YBEPEHHO | OTJIMYHO BIIaJCET

TEXHOJIOTMYECKOIl M | COCTAaBIICHHUSA COCTaBJICHUS BIaZCET  HABBIKAMH | BIAJCET  HABBIKAMHU | HaBBIKAMH

HOPMATHBHOK MaTepHaIbLHOrO MaTepHaIbLHOrO COCTaBJICHUS COCTaBJIEHUS COCTaBJICHUS

JIOKyMEHTaImeH Oananca OayaHca XMMHYECKOTO | MaTepPHAILHOTO MaTEpHUaIbHOIO MaTepHaIbHOIO
XUMHYECKOTO peaxTopa OayaHca XMMHUYECKOTo | OajaHca XMMHUUYECKOTo | OajlaHca XMMUYECKOTro
peakrtopa (B1); peakropa peakTopa peakropa

INIKC-1.2. Buisiser | 3HaTh: He 3HAET | YaCTWMHO JIEMOHCIPHPYET | JIEMOHCIPUPYET —XOpOLIME | OTIMYHO 3HAET

HEUCIIPABHOCTH  HUIIN KOHCTPYKTHBHBIC KOHCTPYKTHBHBIC 3HAHUA 3HAHUA KOHCTPYKTHBHBIC

OTKIIOHEHUA OT | ocoOeHHOCTH 0COOEHHOCTH KOHCTPYKTHUBHBIX KOHCTPYKTHUBHBIX 0COOEHHOCTH

HOPMEL B PaboTe | cpopHBIX THIIOB | OCHOBHBIX THIIOB | OCOOEHHOCTEIH ocobeHHOCTEH OCHOBHBIX THIIOB

obopyzobann, PEaKINOHHBIX PEaKIMOHHBIX OCHOBHBIX THUIIOB | OCHOBHBIX TUIIOB | PEaKIHOHHBIX

EEE::;;HOCTeﬁfTHX ycrpoiicts (33); YCTpOICTB PEaKUHOHHBIX PEaKUHOHHBIX YCTpOICTB

mpenympexiacT YCTPOWCTB YCTPOWCTB

yeTpanser YMeTh: ONpenersiTe | He yMEET ONpPENEISTh | YaCTUIHO yMeeT | XOpomIo YMEET | OTJIMYHO yMeeT

HapyIIeHHs xoma | TApaMeTpEI apaMeTpsl OTIPEAETATh OTIPEAEIATh OTIPEICTIATh

IPOU3BOACTBCHHOTO | HAWITy4IICH HaWTy4IIei TapamMeTpsl TapamMeTpel HnapaMeTpsl

npouecca; OpraHu3anuu OpraHu3anuu Hawlydluein Hawly4luei Hauly4dlen

obecrieunBacT rpoiiecca B | mpolecca B | OpraHusanuu OpraHu3anuu OpraHu3anuu

TIOArOTOBKY XUMHYECKOM XUMHYECKOM nporecca B | mpouecca B | mpouecca B

TEXHOIIOTHICCKOTO peaxtope (Y2); peakTope XUMHYECKOM XUMHYECKOM XMUMHUYIECKOM

obopyroBaiis : peakTope peakTope peakTope

MIPOBEPKE U PEMOHTY
Brnanmers: Meromamu | He RIAmeCT METOJAMM | RIATEET METOZIAMH | YBEPEHHO BIIAZIEET | CBOOOIHO BIIAZICET
OTIpe/ieNeHuUs OTIpe/ieNeHus OTIpeIeNeHuUs METOIaMHU MeTOoAaMU
ONITHMAJIBHBIX U | ONTUMAJIBHBIX U | ONTUMAJIBbHBIX U | ompeneneHus OTIpeIeTIeHUS
panMoHaIBHBIX panMoHaIBHBIX pannoHaIbHbIX ONITHUMAJIBHBIX 1 | ONTUMAJIBHBIX u
TEXHOJIOTHYECKHUX TEXHOJIOTHYECKHUX TEXHOJIOTHYECKHX pannoHaIbHbIX panMoHaIbHBIX
PeXMMOB  pabOTHI | PEKHMOB paboTHl | pEXUMOB paboOTHI | TEXHOJIOTHUECKUX TEXHOJIOTHYECKUX
XUMHUYECKUX XUMHYECKHUX XUMHYECKHX peXXHUMOB paboTHl | pEKUMOB paboTsl
peakropos (B2) peaxkTopoB peaxkTopoB XUMHYECKHUX XUMHUYECKHX

PEeaKTopoB pEaKTopoB




[IKC-1.3. 3HaTh: NIPUYMHBIL, | HE 3HACT IPUYMHBI, | YACTHHHO 3HAET | XOpOLIO 3HACT MPUYMHBI, | OTIMYHO 3HAET IPUYMHBI,
[IpumensieT Meppl IO | BBI3BIBAIOIIUE BBI3BIBAIOIIHE TIPUYUHBI, BBI3BIBAIOIINE BBI3BIBAIOLIHE
YCTPAHCHHUIO IPHIHH, | QTKIIOHEHUS B | OTKJIOHEHHsI B pabOTe | BBI3BIBAIOIINE OTKJIOHEHHs B paboTe | OTKIOHEHUs B pabore
BBISBIBAIOIINX paboTe XUMUYECKUX | XUMUYECKUX OTKJIOHEHHsI B paboTe | XUMHUYECKUX XUMHUYECKHX
OTIJIOHCHHE OT HOPM | neqxTopoB (34); PeaKkTopoB XHMHYECKUX peakTopoB PeaKkTopoB
TCXHOJIOTHYCCKOT'O
peraMeHTa; PCAKTOPOB —
[OITOTABIMBACT YMeTh: TPUMEHSTh | HE YMECT NPUMEHSTH | HE B TOMHOM  Mepe | XOpOIIO yMeeT | cBOOOIHO ~ MPUMEHSET
NPEIUIOKEHUS 110 MEpBI IO | MEPHI 10 YCTPAHCHHIO | TPHMEHSET MEPBHl 10 | IPUMEHSITh MEpHl IO | MEPHI MO YCTPAaHEHHIO
paspaboTke YCTpaHEHHUIO MPUYHH, YCTPaHEHUIO TNPHYHH, | YCTPAaHEHUIO NPHUYHH, | IPHUMH,
MEpONpPHATHH [0 MPUYUH, BBI3BIBAIOLIHX BBI3BIBAIOIINX BBI3BIBAIOLINX BBI3BIBAOIINX
COBCPLICHCTBOBAHHIO | BBI3BIBAFOLINX OTKJIOHEHUS OT | OTKJIOHCHHMS OT | OTKJIOHEHHMS OT | OTKJIOHEHHMS oT
TEXHOJIOTHHICCKIX OTKJIOHEHUS OT | HOpMaJIbHOW paboThl | HOPMAJIBHOI pabOTHl | HOPMAJIBHOM pPabOTHl | HOPMAJIBLHOM PaOOTHI
Tponeccos, HOPMAJILHOM paGoTHl | XUMUYECKHX XUMUYECKHX XUMUYECKHX XUMHUYECKHX
E;’i’;?:;omﬂx XUMHUUYECKHX peakTopoB peaxkTopoB peaxkTopoB peakTopoB
peaktopoB (Y3);
Brnaners: HaBbIKAMH | He RIANECT HABBIKAMH | YacTH4YHO RIIZIET | XOpOLLO RIIICET | YBEPCHHO BIIAZIECT
pa3paboTku pa3paboTku HaBBIKAMU HaBBIKAMU HABBIKAMU
MEpOIIPUATHI MO | MEpONpHUATHH 1o | pa3paboTKH pa3paboTkn pa3paboTku
MOJICPHU3AINN U | MOJCpHH3AINA 1 | MEpONPHUATHH 10 | MEpPONPHUATHH 10 | MEPONPHUITHIH o
MHTEHCH(HUKAINT MHTEHCH(HUKAIUT MOJICpHH3AIINN U | MOJCpHH3AINN U | MOJCpHH3AINA "
paboTHl XUMHUYECKUX | pabOTBl XUMHYECKHX | MHTCHCH(UKAIN MHTEHCH(HUKANU MHTEHCH(UKAINT
peakropos (B3) peakTopoB pabOTBl XUMHYECKHX | pabOTBI XUMHYECKHX | paOOTBI XHMHYECKUX
peaxkTopoB peaxkTopoB peakTopoB
TIKC-2 ITIKC-2.1. 3HaTh: MOJICNIM | HE  3HACT  MOJIENIM | YacTMHHO 3HACT MOJIENIM | XOpOIIO 3HACT MOJENM | OUIMHO 3HACT MOJIENH
Cnocoben Kontpommpyer UJIealIbHbBIX UJIealIbHbBIX UlealIbHbIX UlealIbHbIX niealIbHBIX
OCYILECTBJISITh COCTOAHHUC pEaKIMOHHBIX pEaKIMOHHBIX PEeaKIMOHHBIX PEeaKIMOHHBIX pE€aKIUOHHBIX
KOHTpOJIb KayecTpa | 1200paTopHoro YCTPOWCTB, YCTPOWCTB, YCTPOMCTB, YCTPOKCTB, YCTPOWCTB,
CBIpBS, ggggggg;s:::’ napameTpsbl UX | mapamerpsl UX | mapameTpbl UX | TmapameTpbl UX | mapamerpsl ux
KOMIIOHEHTOB H | ocronepHOCTS, pabortsl (35); paboTsl paboTsI paboThI paboThI
BBIITyCKAaeMOM OGBEKTHBHOCT u | Ymers: He YMeET | He B NOVIHOW Mepe MOXKET | XOpOLLO MOXET | CBOOOIHO
MPOYKIUH TOYHOCTD KOHTPOJIMPOBATH XOJ] | KOHTPOJIUPOBATh XOJ | KOHTPOJIMPOBATh XOJ | KOHTPOJMPOBATH XOJ | KOHTPOJIMPYET  XOA
pe3ynbTaToB TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO TEXHOJIOTUYECKOTO
HCIIBITAHA] nporuecca (Y4); nporecca porecca Tporecca npouecca




Bnaners: Meromamu | He RIANeET METOJAMM | He B TIONHOM Mepe RIANEET | XOpOLIO BIAICET | YBEPEHHO BIIATEET
UHTEPIPETALIH MHTEpPIPETALIH METOaMHU MeTOoAaMHU MeTOoAaMu
MOJTYYSHHBIX MOJTYYSHHBIX HHTEPIIPETALUH UHTEpIpETaIN UHTEPIPETALUH
pe3yNIbTaTOB pe3yNIbTaToB TIOTY9EHHBIX TTOTY9EHHBIX MOTY4EHHBIX
71a60paTOPHOTO 71a60paTOPHOTO pe3yJIbTaTOB pe3yJIbTaToB PpE3yNBTaTOB
9KCTIEPUMEHTA ¢ | 9KCHEepHMeHTa ¢ | mabopaTopHOTO 1a60paTOPHOTO 1a00paTOPHOTO
MOJEISIMA MOJEISIMA 9KCTIEPUMEHTA C | 9KCIepuMeHTa C | 9KCIepuMeHTa c
PEaKIMOHHBIX PEaKINOHHBIX MOJIETSIMA MOJIETISIMA MOJEISIMA
anmaparoB (B4) amnmaparoB PEaKIMOHHBIX PEaKIIMOHHBIX PEaKIMOHHBIX
anmnapaToB anmnapaToB anmnapaToB
[IKC-2.2. 3HaTh: TPEOOBaHMS K | He 3HAcT TPEOOBAaHMS K | YacI4HO 3HACT | XOPOLIO 3HACT | OTIMYIHO 3HAET
AHanusupyer Ka4ecTBY CBIPBSI | KauecTBY CBIpBs | TpeOoBaHUSA K | TpeOoBaHMs K | TpeOoBaHUs K
PpE3yIBTATEL MHOTOTOHHaKHBIX MHOTOTOHHAKHBIX Ka4eCcTBY CBIpbSl | KAYeCTBY CBIpbSl | KAYeCTBY CBIPbS
aHaJTHHICCKOTO He(pTeXUMHUYEeCKUX HeTeXUMHYEeCKUX MHOTOTOHHa)KHBIX MHOTOTOHHa)KHBIX MHOTOTOHHaKHBIX
KOHTPOI — KAUCCTBA | o ysponcts (36); MIPOU3BOJICTB He()TeXUMUYECKUX He(pTeXUMHUYECKUX HepTeXUMHYIECKUX
g:gf:éenm ?{22:?;]; IpOK3BO/CTE IPOM3BOJICTB IIPOU3BOJICTB
HpOYKIIHH YMmeTs: NPOBOZIUTE | He YMECT MPOBOAUTH | HE B NOTHON Mepe MOAET | XOpOILO TIPOBOZIAT | YBEPEHHO NPOBOZUT
AHATUTHYCCKUN AHATUTHYCCKUN TIPOBOANTH AHATUTHYECKHI AHATUTHYCCKUN
KOHTPOITb KOHTPOJIb HE(TSHOTO | aHATUTUIECKUN KOHTPOJIb HE(TSHOTO | KOHTPOJIb HE(PTIHOTO
HeTSIHOTO  CBHIPBS | CBHIPHA JUISL | KOHTPONb HEQTSHOTO | CHIPhS IUISL | CBHIPBS JULst
UL KOHKPETHBIX | KOHKPETHBIX CBIPBS JUISL | KOHKPETHBIX KOHKPETHBIX
MHOTOTOHHaKHBIX MHOTOTOHHaKHBIX KOHKPETHBIX MHOTOTOHHa)KHBIX MHOTOTOHHaKHBIX
npou3BoACTB (Y5); MIPOU3BOJICTB MHOT'OTOHHa)KHBIX MPOHU3BO/ICTB IIPOU3BOJICTB
IPOM3BOJICTB
Brnaners: HaBBIKaMH | HE RIQAEET HABBIKAMM | YACTHMHO BII3JICET | XOpOLIO BI37IEET | CBOOOIHO BIIAZICET
OTIpeieNeHus OTIpeNieNIeHUs] IPUYMH, | HaBBIKAMHU HaBbIKAMHU HaBBIKAMH
NPUYUH, BBI3BIBAIOIINX OIIpe/IeICHUsI IPUYKH, | ONpPEIEICHUs IPUYMH, | ONPEICICHUs IPHYKH,
BBI3BIBAIOIINX OTKJIOHEHUsI MO | BBI3BIBAIOIINX BBI3BIBAIOIINX BBI3BIBAIOIINX
OTKJIOHEHUS MO | KayecTBY HE(PTSIHOTO | OTKIOHEHHMS 10 | OTKJIOHEHUS 1O | OTKJIOHEHUS o
Ka4yecTBY HE(TSHOTO | CBHIPbHS JUIsl | KadyecTBY HE(TSHOTO | KadyecTBY HE(TSHOTO | KauyecTBY HE(PTSIHOTO
CBIPbS JUISL | MHOTOTOHHQ)KHBIX CBIPBS JUISL | CBIPBA JUISL | CBHIPBS JuIst
MHOTOTOHHaKHBIX MIPOU3BOJICTB MHOTOTOHHa)KHBIX MHOTOTOHHa)KHBIX MHOTOTOHHaKHBIX
npousBoicTs (BS) TIPOM3BOJICTB TIPOM3BOJICTB TIPOM3BOJICTB
[IKC-2.3. 3HaTh: HE 3HaeT YaCTUYHO 3HAET XOpPOIIO 3HAET OTIIMYHO 3HAET
[IpuHUMAeT peleHns | TEXHOJOTHYECKUE TEXHOJIOTHUECKUE TEXHOJOTHYECKHE TEXHOJIOTHUYECKHUE TEXHOJIOTHUECKUE
1o M3MCHCHHIO | rrapaMeTphl rnapameTphl napameTphl napamMeTphl rnmapameTphl
TEXHOJIOTHIECKOTO HOPMAaJILHOT'O HOPMAJIHOTO PeXKMMa | HOPMAJBbHOIO PE&KUMa | HOPMAJBHOI'O PEXKUMA | HOPMAJIbHOTO PeXKUMa
PeKUMA  OOBEKTOB, | \onpnia MHOTOTOHHAXHBIX MHOTOTOHHAXHBIX MHOTOTOHHAXHBIX MHOTOTOHHAXHBIX
:giﬁzigﬁlifcmﬁ 1 | MHOTOTOHHaXHBIX HeTeXuMHUIeCKUX HePTEXUMHIECKUX He(pTeXuMHIEeCKHX HeTeXUMHIECKUX
mponece HEPTEXMMHYECKIX MIPOM3BOJICTB MIPOU3BOJICTB MPOM3BOJICTB MIPOU3BOJICTB

pon3BoCTB (37);




YMeTh: TPHHUMATH | HE YMEET NPUHUMATh | HE B MOJHOW Mepe YBEPEHHO NPUHUMAET | CBOOOJHO MPUHUMAET
pemeHust MO | pelIeHus 1o MOJET IIPUHUMATb peLeHus 1o peLIeHust o
N3MEHEHHIO N3MEHEHHIO peLeHus 1o W3MEHEHHUIO N3MEHEHHIO
TEXHOJIOTUYECKOT0 TEXHOJIOTUYECKOT0 HU3MEHEHUIO TEXHOJIOTHYECKOTO TEXHOJIOTUYECKOTO
pexxnma paboTh! | pexkxnma paboTHI TEXHOJIOTHYECKOTO pexxuma paboThI pexxnma paboThl
XUMHYECKHX XUMHYECKHX pexxuMa paboThl XUMHYECKHX XUMHYECKHX
peaxtopoB (Y6); peaKTopoB XAMHAYIECKUX peaxKTopoB peaxTopoB
PEaKTOpoOB
Brnagers: Meromamu | He BlaJieeT METOOaMH | YaCTUYHO BiaaeeT XOPOIIIO BlIaJieeT CBOOOJHO BiIajieeT
OIIpe/IeNICHUS OIIpe/IeNICHUS METOJaMH METOJaMH METOJaMH
TEXHOJIOTHYECKHUX TEXHOJIOTHYECKHUX OIpeAeIeHHs OIpeeIeHus orpeieIeHUs
nokasaTesnen nokasaTesnen TEXHOJIOTHYECKHX TEXHOJIOTHUECKHX TEXHOJIOTHYECKHUX
nporuecca (B6) mporecca nokaszaTenen noKazaTenei MoKazaresen
nporecca nponecca nponecca




KAPTA

[Tpunoxxenue 2

00ecre4eHHOCTH TUCHUIIJIMHBI (MO1YJIs1) Y4eOHOH U YUeOHO-MeTOANYeCKO JTUTepaTypoil

HI/ICHI/IHHI/IHaZ Xumudeckue PCAKTOPLbI

Kon, nanpasnenue noaroroBku: 18.03.01 Xumudeckasi TeXHOJIOTHS
HanpasnenHocTs: XuMHUYeCcKasi TEXHOJIOTHSI OPraHUYECKUX BEIIECTB

Ne HasBanue yueOHOTO, y4eOHO-METOIMYECKOTO Kommue- | Konrtmarenr |OGecnieuenHocts| Hammune
n/n W3aHKs, aBTOP, U3aTeNILCTBO, BU U3/IaHM, CTBO 9K- |00y4alomuXxcsi, OOy4aloMmUXCs | AIEKTPOHHO-
TOJ1 U3JIaHUs 3eMIULIPOB| HCIOJB3YIO- | JIMTEpPaTypoi, | ro BapuaHTa
B BUK IUX yKa3aH- % B OBC
HYIO JUTepa- (+/-)
TYpy
1 | Xumudeckue peakTopsl : yueOHoe mocobue / B. oP 30 100 +
10. lonyna, A. B. beixos, M. E. I'puropses [u
ap.]. — Teeps : TBI'TY, 2019. — 160 c. — ISBN
978-5-7995-1061-9. — TeKcCT : 3IEeKTPOHHBIN //
Jlanb : BMEKTPOHHO-OMONMOTEYHAsT CUCTeMa. —
URL.: https://e.lanbook.com/book/171336
2 Boponmos, K. Bb. Xumudeckwe peaxTOpbI 2P 30 100 +
yueOnoe mocoobme / K. Bb. BoponmoB. —
Apxanrensck : CADY, 2017. — 80 c. — ISBN
978-5-00058-584-9. — Tekct : 3MeKTPOHHBIN //
JlaHp : 2yEeKTpOHHO-OMONMOTEYHast cHcTeMa. —
URL.: https://e.lanbook.com/book/161737
3 |Kopseitiiea, A. K. XuMmMudeckue peakTOpHI. 2P 30 100 +

BBeaenne B TeOpWI0O W TPAKTHKY : ydeOHOE
mocobue / A. K. Kopeitiiea, B. U. TleTbkoB. —
Cankr-IlerepOypr : Jlams, 2019. — 112 ¢. —

ISBN  978-5-8114-3501-2. —  Tekcr
ANEeKTpoHHbIH  //  JlaHb 3JIEKTPOHHO-
OubnHoTeYHAs cucrema. — URL:

https://e.lanbook.com/book/113903

3aBeayronuii kadenpoit

C.A. TaTpssHEHKO

«30» aBrycra 2021 1.

Uaceof

Havansaux OO

«30» aBrycra 2021 1.

JI.b. ITonoBHMKOBA




JlonoJIHEeHUs1 ¥ U3MEHEeHU sl
K pado4eii mporpaMMe JMCUMILINHBI

XuMHYecKue peakTopbl
Ha 2022-2023 yueOHbIl 101

JlonoaHeHus: ¥ U3MEHEHUS B padouyro mporpammy He BHocsTCs (B 2022-
2023 y4. rojly AUCUUILJIMHA HE U3y4aeTCs).

JlomomHEHUSI 1 ©I3MEHEHHUS BHEC: _ /i/
Kanpa. xum. Hayk, TOIEHT ﬁ { H.U. JIocesa
7

JlonostHeHUsT (M3MEHEHUs1) B pabOUyI0 IPOrpaMMy pacCMOTPEHBI M OJ00PEHBI Ha 3aCeIaHuH
KadeIppl eCTECTBEHHOHAYYHBIX ¥ TYMAHUTAPHBIX JTUCITUTUIHH.

3aBenyromuii kageapoit y /'74""/ C. A. TarpgHEHKO
COI'JIACOBAHO:
3aBeayronIuil BeIycKaromen kadgeapon /2/ C. A. TarpgaueHko

«29» aBrycra 2022 1.



JlonoiTHeHUs ¥ U3MEHEeHU sl
K pado4eii mporpaMMe JMCUMILINHBI

XuMHYecKue peakTopbl
Ha 2023-2024 yueOHbIH 101

JlomonHeHUs ¥ U3MEHEHHUs B pabovyro nmporpaMmy He BHocsTcs (aucnuruimHa B 2023-2024
y4eOHOM roJly HE U3y4aercs).

JlonosHeHNs U U3MEHEHUS BHEC! : @%
Kana. xuMm. HayK, TOUEHT H.N. JIoceBa

7

JlorostHeHUsT (M3MEHEHUs) B pab0UyI0 TPOrpaMMy pacCMOTPEHBI M O00PEHBI Ha 3aCeIaHuH
KadeIpbl eCTECTBEHHOHAYYHBIX ¥ TYMAaHUTAPHBIX TUCIUILINH.

3aBenyronuii kageapoi , /7/';/ C. A. TarbssHEHKO
COI''TACOBAHO:
3aBenyrouuii BeITycKaromiei kapeapoit ; /77 e C. A. TatpgaHenko

«31» aBrycra 2023 T.



JlonoiTHeHUs ¥ U3MEHEeHU sl
K pado4eii mporpaMMe JMCUMILINHBI

«XHMMHYECKHE PEAKTOPbD)
Ha 2024-2025 yueOHblIi ro11

I{OHOJ’IHGHI/IH N U3MCHCHU B pa6oqyfo ImporpamMmy HC BHOCATCA.

JlomomHEHUSI 1 ©I3MEHEHHUS BHEC: , W
Kanpa. xum. Hayk, TOIEHT H.U. JIocesa

7

JlononHeHus (M3MeHeHus1) B pabouyro MporpaMMy pacCMOTPEHBI U OA00PEHbI Ha 3acelaHnuu
KadeIppl eCTECTBEHHOHAYYHBIX ¥ TYMaHUTAPHBIX TUCITUTUINH.

3aBenyromnuii kapeapoit / /7// C. A. TarpgHEHKO
COTI'JIACOBAHO:
3aBenyroUIil BeITycKarouie kageapoit ‘, /4 C. A. TarpsHEHKO

«4y anpens 2024 r.
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