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1. HEJIX OCBOEHUA JUCHUIIJINHBI

1.1

Kypc nucnumnuns! «Katanus B nporeccax nepepaboTKy HeTH» CTaBUT LENbI0 0CBOSHHE TEOPETHIECKUX OCHOB
BOKHEHIINX KaTATUTHUECKHUX IIPOLECCOB HeQTenepepadoTky; GOpMHUPOBAHIE TEOPETUUECKUX 3HAHUH O COBPEMEHHBIX
TEXHOJIOTHSX M OOIIUX NMPHUHIKIAX OCYIIECTBICHNS! OCHOBHBIX MIPOLIECCOB MEPEPadOTKH YIIIEBOAOPOIHOTO CHIPBS U
MPAKTHIECKOTO IPUMEHEHHS KaTATUTHIECKIX MPOIECCOB B HEPTEXMMUUECKOH MPOMBIIUICHHOCTH; TIPAKTHYECKOE
MIPUMEHEHUE 3HAHUI OCHOBHBIX 3aKOHOMEPHOCTEI reTepOreHHOTr0 ¥ TOMOI'€HHOI'0 KaTajin3a; MOoJroToBKa 00y4YaroIuXxcs K
€aMOCTOsTENIbHOI paboTe B 001aCTH MPUMEHEHUS KaTAIMTHYECKUX IPOLIECCOB M SKCIUTYaTalluy KaTATUTHYECKIX
TEXHOJIOTHH.

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE OOII

u

w1 (pazmen) OOIT: b1.B.01

21

TpeOGoBanus K NpeABapuTeILHON MOAT0TOBKE 00y4aIOLIErocsi:

2.1.1

Xumus HeTH U raza

212

Hedrexumnueckuii cuHTE3

2.2

I[I/ICIII/IHJII/IHLI U MPAKTUHKH, JIST KOTOPBIX OCBOCHHE na]—n—[oi/i AUCHUIIINHBI (MOI[yJIH) HeoﬁXO}ll/IMO Kak
npeaumecTrByrouiee:

221

[IponsBoacTBeHHAs MPAKTHUKA, IPEAUIUIOMHAS ITPAKTHKA

222

KonTposb kauecTBa He(TU U IPOAYKTOB €€ IePEepadoTKU

223

DHU3UKO-XUMHUYICCKIE METO/IBI TTOBBIIICHHUS He(l)TeOTZ[a‘II/I IJ1aCTOB

3.

KOMIETEHIIMY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIGTATE OCBOEHHS U CLIMITINHBI
(MOZIYJIS)

MK-3.1: AHaIM3UPYyeT HMEIOIIMEC HOPMATHBHBIE JOKYMEHTHI 110 CHCTEMAaM CTAHIAPTH3ALNH, Pa3paGoTKN H MPOU3BOACTBY

XHMHYECKOIi MPOTYKINH

IIK-3.2: T'oToBUT AeTajbHbIE IUVIAHBI OTAEJIbHBIX CTaZlHﬁ, AOKYMEHTALHIO IO NMOAT0OTOBKE, IPOBCACHUIO M pe3yjabTaTaM

npukaagasix HUP u HUOKP

IIK-3.3: IIpeasnaraer TexHu4ecKue CpecTBa U MeTOABI HCNIBITAHNI (M3 Ha00Opa MMeEIOLMXCS) IS pelleHHs] MOCTABIEHHBIX

3agay B pamkax npukjaausix HUP u HUOKP

B pe3yabrare ocBOeHNS TUCIATLIAHBI 00yJAIOIIUIACS TOJIKEH

3.1| 3narb:
3.1.1| -3HaueHUE KaTaIUTUYECKUX TPOLIECCOB, UCIIOIb3YEMBIX B XUMUYECKOH TEXHOIOTUM;
3.1.2| -TeopeTHyecKre OCHOBBI BAKHEHIINX KATATUTHUECKHX MPOLECCOB HEPTEXMMUIECKOH TPOMBIIUICHHOCTH;
3.1.3 | -oCHOBHBIE IPUHIIUITBI OPTaHU3AIMH IPOMBIIIIIEHHBIX MPOIECCOB;
3.1.4| -cylmHOCTb U 3aKOHOMEPHOCTU IeTEPOreHHOTO KaTaIn3a;
3.1.5| -HOBBIE IEPCHEKTUBHBIC HATIPABICHHS PA3BUTHS KaTAJTUTHYECKHUX MPOLECCOB B MPOMBIIIICHHOCTH.

3.2| YmeTth:
3.2.1| -OpHEHTHPOBATHCS B TEXHOJIOTHIECKUX CXEMaX MPOMBIIUICHHBIX KaTAIUTHIECKUX TPOIeccax;
3.2.2| -pa30buparbcs B OCHOBHBIX THIIaX KaTAJTUTUUECKUX CHCTEM, MMEIOLIMX BayKHOE IIPOMBIIIIIEHHOE 3HAYCHHE;
3.2.3| -paumoHaNbHO MPOBOAUTH ITOUCK U MCIIOJIb30BAaHUE HAYYHO-TEXHUUECKOH MH-QOpPMAIMHY, CBA3aHHON C ONITUMU3aLUeit

KaTaIUTUYECKUX -TeXHOJIOTMIECKUX MPOLIECCOB U CO3AaHUEM HOBBIX HETEXUMUUECKUX TEXHOIOTHH.
4. CTPYKTYPA U COOAEP)KAHUE JUCIUIIJIMHBI (MO YJIS)
Kon HaumeHoBaHMe pa3aesioB M TeM /BH] Cemectp / | Yacos | Komneren- | Jluteparypa IIpumevanne
3aHATHSA 3aHATHA/ Kypce 107071

Paznen 1.




1.1 OO1Ke CBeIEeHNs O KaTaause U T1K-3.1 IIK- JI1.1 J11.2
karanuzaropax /JIex/ 3.2 1IK-3.3 JI1.3J11.4
JI1.5J12.1
J12.2J12.3
J12.4J13.1
JI3.2
313233 54
2526
1.2 Jlaboparopnas padota Ne 1. [Tonyuenue [K-3.2 TIK- JI.1J11.2
SMYNIbCUH U olpesneneHue ux tuma. /J1ad/ 33 JI1.3J11.4
JI1.5J12.1
J12.2712.3
J12.4713.1
JI3.2
3013233 54
3536

1.3 ®dopmysrpoBaHre 0000IIEHHOTO KBAHTOBO IK-3.1 TIK- JI.1J11.2
-xuMu4eckoro npuHiuna. CTpykrypa 3.21IK-3.3 JI1.3J11.4
aTOMHBIX U MOJIEKYJISIPHBIX OpOHTamneil. JIL.5J12.1
3anpeTsl Ha IpoLece TUMEPU3aLuy. J12.2J12.3
YcnoBus, pazpemiaonue 1IMMepu3ao J12.4J13.1
(Ha mpumepe Moneky atuieHa). /Cp/ JI3.2

3132 33 54
2526
Paznen 2.
2.1 ['omorenHsle 1 reTeporeHHbIe [IK-3.1 IIK- JIT.1JI1.2
KaTaJIUTHYEeCKHe nporecchl. /JIex/ 3.2 TIK-3.3 JI1.3J11.4
JI1.5J12.1
J12.2J12.3
J12.4713.1
JI3.2
313233 54
2596

2.2 JlaboparopHas pabota Ne 2. I1K-3.2 TIK- JI.1 J11.2
CenrMeHTalMOHHBIN aHAIN3 33 JI1.3J11.4
cycriensuid. /J1a6/ JI1.5J12.1

J12.2J12.3
J12.4J13.1
JI3.2
313233 54
2526

23 YpaBHEHUS] KHHETUKH IS [K-3.1 IIK- JI.1J11.2
HECTALlMOHAPHBIX TOMOT€HHO- 3.2 1IK-3.3 JI1.3 J11.4
KaTaIUTUYIEeCKUX npoueccoB. KucmotHeri, JI1.5J12.1
OCHOBHOH M OOLIMH KaTaJm3. J12.2712.3
Cootnomenue bpencrena-Ilonsau. J12.4J13.1
KoopnuHanmioHHBINA OKUCITUTEEHO J13.2
BOCCTaHOBUTEIILHBIN KaTaln3 31225354
KOMIUIEKCHBIMH coeiuHeHusaMu. /Cp/ 3526
Pazpnen 3.

3.1 DU3NKO-XMMHUYECKHE CBOMCTBA [K-3.1 IIK- JI.1J11.2
karanuzaropos. [IpousBoacTBo 3.21TIK-3.3 JI1.3J11.4
KaTalan3aTopoB U aacopOeHTos. /JIex/ JI1.5J12.1

J12.2712.3
J12.4J13.1
JI3.2
012205354

35 D6




32 JlaGoparopnas pabora Ne 3. 3y4yenue [1K-3.2 TIK- JI.1JI1.2
a7copOLMKU U3 PacCTBOPOB Ha IPaHMUIIC 33 JI1.3J11.4
paszena KuaKocThb- ra3. /J1ad/ JI1.5712.1

J12.2712.3
J12.4713.1
JI3.2
0103233 54
3536

33 AKTHBHOCTH TIOJIH3/IPOB B 3aBUCHMOCTH OT [IK-3.1 TIK- JIT.1JI1.2
YyHCIIa OKUCICHNS KaTHOHA B UX COCTaBe. 3.21IK-3.3 JI1.3 J11.4
3apsqHOCTD HOHOB B TIONHIPE U UX JIL.5J12.1
aKTUBHOCTb. J{JIMHA CBA3M B MOJIMAIpaxX J12.2 J12.3
OJIMHAKOBOT'O CTPOEHUS U J12.4J13.1
aKTUBHOCTb. /Cp/ JI3.2

30132 33 54
2596
Pa3nen 4.
4.1 Karanuzarops! kpekuHra u THIPOOYUCTKH [IK-3.1 TIK- JIT.1JI1.2
HeTIHBIX Qpakiuii. /JIex/ 3.2 TIK-3.3 JI1.3J11.4
JI1.5J12.1
J12.2J12.3
JI2.4J13.1
JI3.2
3132 33 54
2596

4.2 Jlaboparopras padora Ne 4. [1K-3.2 TIK- JI1.1JI1.2
ITpuroroBneHue Karanau3aropa 3.3 J1.3J11.4
JIeTHIpaTaliiy CIIUPTOB U ONpEAEIeHUE JI1.5J12.1
ero akTuBHoCTU. /JIab/ J12.2J12.3

J12.4J13.1
JI3.2
3132 33 54
2506

43 Kontpons u ynpapieHue kaiecTBOM IK-3.1 TIK- JI.1J11.2
KaTanu3aropos. [IpakTuyeckue MeTobl 3.21IK-3.3 JI1.3 J11.4
HCCIieIoBaHus Katanu3aropos. /Cp/ JI1.5712.1

J12.2712.3
J12.4J13.1
JI3.2
0103233 54
3536
Pazpnea 5.
5.1 Karanusaropsl runpupoBanus, [K-3.1 IIK- JI.1J11.2
JIETUPUPOBAHUS U OKuUcieHus. /JIex/ 3.21TIK-3.3 JI1.3J11.4
JI1.5J12.1
J12.2J12.3
J12.4713.1
JI3.2
31225354
3536

5.2 JlaGoparopnas padora Ne5. Onpenernenue IK-3.2 TIK- JI.1J11.2
nopsiaka peakud. [Ipon3BoncTBo 33 JI1.4
MaJuIaeBoro Karaau3aTopa Ha JI1.5J12.1
Hocutene. /J1a6/ JI2.2J12.3

JI2.4J13.1
JI3.2
3132 33 54
2596

53 OCHOBBI TIpOIIECCa NETHAPUPOBAHMS. T1K-3.1 IIK- JI1.1 J11.2
IIpon3BOACTBO KaTaau3aToOpPoOB 3.21IK-3.3 J1.3J11.4
JETUpUPOBaHUs OyTaHa U U30MEHTaHA. JI1.5J12.1
Karanuszarop neruapupoBaHust JI2.2J12.3
stunben3ona. Karanuzarop J12.4713.1
neruapuposanus onepuHos. /Cp/ JI3.2

313233 54

2506




Paznean 6.

6.1

Karanu3zatopsl JJ1s1 MPOU3BOJCTBA CHHTE3-
rasa. /JIex/

ITK-3.1 IIK-
3.21IK-3.3

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
JI2.2J12.3
J12.4J13.1
J13.2
0103233 54
35036

6.2

JlaGoparopnas padora Ne 6.
BHyTpUMOIEKyIIpHas IerHapaTaIys
OyTHJIOBOTO CIIUPTA HA OKUCH
amomunus. /J1ad/

IK-3.2 TIK-
33

JI1.1 J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J12.3
J12.4J13.1
JI3.2
013233 54
3596

6.3

[Ipon3BoACTBO MMHK-XPOMOBOTO
KaTajau3aTropa JJIsl CHHTe3a MeTaHoJIa.
JKere30XOMOBBIN OKCHTHBIH
karanusarop. /Cp/

IK-3.1 IIK-
3.21IK-3.3

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J12.3
J12.4J13.1
JI3.2
0105233 54
2506

Pazpmen 7.

7.1

Karanmuzarops! pudopmunra
yIIIeBoA0poaoB. /JIek/

IK-3.1 K-
3.21TIK-3.3

JI1.1J11.2
JI1.3711.4
JI1.5J12.1
J12.2J12.3
J12.4J13.1
JI3.2
01023354
35056

7.2

JIaboparopnas pabora Ne 7.
Karanutudeckas sTepehuKaiis yKCyCHOM
KHCJIOTHI THJIOBBIM criupToM. /JIab/

ITK-3.2 IIK-
3.3

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
JI2.2J12.3
J12.4J13.1
J13.2
0103233 54
35036

7.3

Bri6op HOCHUTENS KaTaau3aTopoB
wiarGopMuHTra. MexaHu3M BIUSHUS
J00aBOK METAIIOB Ha CBOHCTBA
Karanusaropa miarpopmusra. THibt
karanu3aropoB pudopmunra. /Cp/

IK-3.1 IIK-
3.2IK-3.3

JI1.1 J11.2
JI1.3J11.4
JI1.5J12.1
J12.3J13.1
JI3.2
013233 54
35096

Pa3znen 8.

8.1

Karanu3 opraHOMeTaIoCHIIOKCAHAMH H
UX TIPOU3BOACTBO. /JIex/

IK-3.1 IIK-
3.2IK-3.3

JI1.1 J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J12.3
J12.4J13.1
JI3.2
013233 54
3596

8.2

Jlaboparopnas padota Ne 8. [Tonydenue
OKTaMETHIIIHKIIOTeTpacuiokcana. /J1a6/

IK-3.2 IIK-
33

JI1.1J11.2
JI1.3711.4
JI1.5J12.1
J12.2J12.3
J12.4J13.1
JI3.2
0105233 54
2506




8.3 l'oMoreHHbBIE KaTaTUTHYECKHE TTPOIIECCHI B 3 4 IIK-3.1 TIK- JIT.1 JI1.2
MPUCYTCTBHH OPraHOMETAJJIOCHIOKCAHOB. 3.21IK-3.3 J1.3711.4
TepmokoHIeH IS JI1.5012.1
opraHoMeTasuiocuiokcanoB.Monudunupo J12.2J12.3
BaHME [IPOMBIIIUIEHHBIX KaTalu3aTopoB JI2.4J13.1
OpraHOMETAIIIOCHIIOKCAHAMH. JI3.2
/Cp/ 3122 33 54

35 56
8.4 /KonTtp.pabd./ 3 0 MK-3.1 TIK- | JI1.5J12.3J13.2
32TIK-3.3 | 2122032324
35 56
8.5 /Ox3ameH/ 3 36 ITK-3.1 IIK- JI1.1J11.2
3.21TIK-3.3 JI1.3J11.4
JI1.5J12.1
J2.2J12.3
J12.4713.1
J3.2
30103233 54
0506

5. OIEHOYHBIE CPEJICTBA

5.1. OueHouHbIe MaTepHuaJibl IJ TEKYIIEro KOHTPOJISA U l'lpOMe)l(yTO‘il—lOif'l aTTeCcTaluu

Hpe,[[CTaBJ'IeHI)I OTACJIBHBIM JOKYMECHTOM

5.2. OueHo4HbIe MaTepHuaJIbl I JHATHOCTHYECCKOI0 TECTUPOBAHUSA

Hpe,[[CTaBJ'IeHI)I OTACJIBHBIM JOKYMECHTOM

6. YHEBHO-METOJIUYECKOE U THOOPMAIIMOHHOE OBECHIHEYEHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemasi 1uteparypa

6.1.1. OcHoBHas JIUTEpaTYypa

ABTOpBI, COCTaBUTENN

3amiaBue

W3narenscTBO, rOJI

Konnu-Bo

JI1.1 |3unuenko B.A. XuMuueckas 3aluTa pacTeHUH: CpeACTBa, TEXHOIOTHSI U Mocksa: KonocC, 1
AKOJIOTHYECKast 0€30IMacHOCTh: yueOHoe mocodune 2013,
ONeKTpOHHBIH
pecypc
JI1.2 | XKypasnesa, M. B., Karanu3 B oprann4eckoil TEXHOJIOTHH: yuyeOHOe TTocoOue Kazans: Kazanckuit 1
Kaumentona, I'. 1O., HaI[MOHAJIbHBIN
3unnayposa, O. B., HCCIIeIOBATEIbCKHMA
Oupcun, A. A. TEXHOJIOTHYECKUN
yHuBepcurer, 2016,
ONeKTPOHHBIH
pecypc
JI1.3 | bornanos M. B., KuHeTHKa 1 KaTau3 XUMHYECKUX TPOLIECCOB: yueOHO- ApXaHTeJbCK: 1
TToutoBanosa A. C., METOIMYECKOE TTocoOme CADY, 2018,
ManxoB A. B., DNeKTPOHHBINA
Kocsxos 1. C., pecypc
MBanuenxo H. JI.
JI1.4 | Cubapos 1. A., Karanu3, kaTaquTHyeckye poLecchl U PeakTOPbI Canxr-IletepOypr: 1

Cmuphosa [I. A.

Jlansb, 2021,
DNEeKTPOHHBIN
pecypc




ABTOpBI, COCTABHUTEIH 3arnaBue UzparensctBo, Tox | Konmmy-Bo
JI1.5 | HcaxoBa 1. B. Karanus B xuMudeckoi TEXHOIOTMM HEOPTaHUYECKUX BEIECTB: Kemeposo: Ky3['TY 1
yueOHOe mocobue nmenu T.0.
Top6auesa, 2021,
ONeKTPOHHBII
pecypc
6.1.2. JlonoJiHMTEIbHAS JTUTEPaTYypa
ABTOpBI, COCTaBUTEIHN 3armaBue UznarensctBo, rog | Kommu-Bo
JI2.1 |Hexopomesa A. B., ATaKTH4eCKUH NOIUNPONUIECH U HEKPUCTAIIIMYECKUE [TOTUMEPBI XanTeI-MaHCHICK: 50
Hexopomes B. I1. MIPONMJIEHA: IIOy4Y€HHE, CTPOEHHE, CBOMCTBA 1 IPUMEHEHUE: Ionurpacgucr, 2008
MoHorpadus
J12.2 | Komapos B. C,, AncopOEHTBI X HOCUTEH KaTanu3aropos. HayuHble OCHOBBI Mocksa: OO0 1
Becapab C. B. perynupoBaHus IOPUCTOI cTpyKTypbl: MoHOrpadus "HayuHo-
H3JIaTeNIbCKUN
neutp MTHOPA-M",
2020,
ONeKTPOHHbII
pecypc
JI2.3 | Xapnamosa T.C., Mertonp! uccnenoBaHus KaTaIUTHYECKUX CBOMCTB IeTepOreHHbIX Mockaa: 2
Bogsuakuna O.B. KaTaJM3aTopoB: y4eOHO-METOANYECKOE ocodue Wznarensckuit JJom
Tomckoro
TOCYIapCTBEHHOTO
YHHUBEPCHTETA,
2017,
OIeKTPOHHBIN
pecypc
JI2.4 | XKypasnesa M.B., Karanu3 B oprann4eckoii TEXHOJIIOTHH: yueOHOe ocoOue Mocksa: KHUTY, 1
KaumenTosa I''1O., 2016,
3unnyposa O.B, ONeKTPOHHBII
Oupcun A.A. pecypc
6.1.3. MeToanueckue pa3padoTku
ABTOpBI, COCTaBUTETHN 3armaBue UsnarensctBo, rog | Kommu-Bo
JI3.1 |Aserucos A. K., Bpyk IIpuknaaHoi Karaaus: yueOHUK Cankr-IletepOypr: 1
JLT. Jlans, 2020,
ONeKTpOHHBIN
pecypc
JI3.2 | XKypasnesa JI. A., Karanu3 B HepTeXumMun: MeToM4YeCKIe PEeKOMEH IAIMHU 110 Cypryr: 1
Hexopomes B. I1. BBITIOJIHEHUIO TIPAKTUYECKUX 3aHSITHI Mznarensckuit
uentp Cypl'y,
2020,
DNeKTPOHHBINA
pecype
6.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH "UHTepHeT"
31 | Muoronpo¢uisHblii 06pa3oBarenbHblil pecype "Koncynsrant ctyaent"https://pnu.edu.ru/ru/news/2014-02-25-consultant-
student/
D2 | Hayunas snexktponHas Oubnuotekahttps:/elibrary.ru/defaultx.asp
93 | TocynmapcTBeHHas myOnuYHas HayIHO-TeXHUUeckas Oubmmoreka Poccun (I'TIHTB Poccum)http://www.gpntb.ru/
D4 | Topran ¢pyHIaMEHTAIBHOTO XUMHUYECKOTO 00pa3oBanus Poccuunhttp://www.chem.msu.ru/
D5 | ACS Publicationshttp://pubs.acs.org/
D6 | Xumus Bo Beex nposiBaeHusxhttp://www.chemport.ru/
6.3.1 [lepedyeHb MporpaMMHOro o0ecreyeHnst
6.3.1.1 | Oneparnmonnas cucrema Windows
6.3.1.2 [ITakeT npuknanssix mporpamMm Microsoft Office
6.3.1.3

6.3.2 Ilepeyenb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM




6.3.2.1 |http://www.garant.ru WNudopmanmonHo-npaBoBoii nopran [apaHt.py

6.3.2.2

http://www.consultant.ru/ CripaBouno-nipaBoBas cucteMa Koncymerant [Tnroc

6.3.2.3

6.3.24

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MO YJIS)

7.1

[MomerieHus A1 IPOBENCHNUS JICKIMOHHBIX, TPAKTUYECKIX 3aHATHH YKOMIUIEKTOBAHbI HEOOXOMMMOW yaeOHOH MeOeIbIo 1
TEXHHYECKUMH CPECTBAMH JUIS IPEAOCTABICHNS YIeOHON HHPOPMAIHH CTYICHTaM.

7.2

YueOHast ayAuTopHs AJs JEMOHCTPALMHU JICKIIUI OCHAIllEHa MyIbTUMEIUHHBIM 000pyI0BaHHEM, HOyTOYKOM, HA00poM
MIPE3CHTALMN JIEKIUH.
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Nmeetcs cipaBouHast TUTEPATypa; TOTMOTHUTEIBHBIC CPEICTBA O0YUCHUS: TeUaTHbIC TOCOOUS (TaOUIBI, IITAKATHI), CXEMBbI
TEXHOJIOTHYECKUX YCTAHOBOK HE(PTEXMMHUIECKOTO CHHTE3A.




