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1. leau u 3apa4y JUCIHUTLIMHBI

Heabo npenogaBaHusi THCHHUIUIMHBI «XUMHYECKUE PEAKTOPBI HEYTEXUMHUU» SIBIISCTCS
M3yUYeHHE CTYJICHTaMU OCHOB IMPOEKTUPOBAHUS, pacyeTa U KOHCTPYKUIMH XUMHUECKUX PEAKTOPOB,
W3yYeHHE BIUSHUS PpaA3INUHBIX (DAaKTOPOB Ha KOHCTPYKLHUIO PEAKTOPOB, O3HAKOMJICHHE C
KJaccu(uKanuel XUMHYECKHX PEaKTOPOB, C OCOOEHHOCTSMH amlmapaTypHO-TEXHOJIOTHYECKOTO
opopMIeHHST W  KOHCTPYKIMEH pPEaKTOPOB OCHOBHBIX  IPOIECCOB  OPraHUYecKOoro u
HEe(PTEXMMHUYECKOTO CHHTE3A.

3amayamMmu npenogaBaHHMsl JUCHUIUIMHBI «XHWMHUYCCKHE PEAKTOPbI HEPTEXUMU»
SIBIISTFOTCSL:

- JaTb CTyIEHTaM OIPENeIEHHBIH MHUHUMYM HEOOXOJWMBIX TEOPETHYECKHMX OCHOB H
MPaKTHYECKUX HABBIKOB MO TUCHUILTHHE « XMMUYECKUE PEaKTOPhl HEQTEXUMUUY;

- TOJIy4YeHHWE 3HAHWUH TI0 TPOCKTHPOBAHHUIO, pPACUeTy W KOHCTPYKIMH XHUMHUYECKHX
PEaKTOPOB MPOLECCOB HEPTEXUMHUUECKOTO i OPTaHUYECKOTO CHHTE3A;

- U3y4eHHE TEOPETHYECKUX OCHOB U OCOOCHHOCTEH ammapaTypHO-TEXHOJOTHYECKOTO
opopMmIeHHsT W  KOHCTPYKIIMH  PEaKTOPOB  OCHOBHBIX  TIPOIIECCOB  HE(PTEXUMUUECKOH
MIPOMBIIICHHOCTH.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl

JlucummiuHa OTHOCUTCST K 4YacTH, (GOpMUPYeMOHl ydacTHMKaMH oOpa3oBaTelbHBIX
oTHomeHu. [t m3yuenus Kypca TpeOyeTcst 3HaHue:

MaTeMaThK{; HHPOPMATUKH; (U3UKH, OE30MaCHOCTH KHU3HEACATCILHOCTH; OOIIeH u
HEOPraHMYECKOM XUMHUHU; OPraHUYeCKOW XUMUH; aHATUTH4YecKoW xumun u ODXMA; pusznueckoi
XUMUH; KOJUIOUAHOW XWMHH; IKOJOTUM; ToBepxHOCTHBIC siBiieHus B HJIC; xumum HedtH u rasa;
TEXHUYECKON TEePMOJAMHAMUKH U TEIUIOTEXHUKH; METPOJIOTHH, CTAaHAAPTH3ALUN U cepTUUKALIUN;
COBPEMEHHbIE  METOJbl  IMPUTOTOBJIEHUS M  METOJAbl  aHaNM3a  TOBAPHBIX  IPOIYKTOB
He(TEXMMUYECKOTO CHHTE3a; TUIPABIMKU;, HWHXKEHepHas rpaduka; MNpUKIaJHAsI MEXaHUKa;
MPOLIECCOB M aIapaTOB XUMHUYECKOM TEXHOJIOTMH; OCHOBBI IIPOM3BOJICTBA KAaTalU3aTOPOB
OpraHMYECKOro CHHTE3a; OOIIel XMMUYECKOW TEXHOJIOTHH; 3JIEKTPOTEXHUKA U MPOMIJIEKTPOHUKA;
CUCTEMBbI YIPaBJIECHUS XUMHUKO-TEXHOJIOTMYECKUMU TpolieccaMu; HHGOPMAITMOHHBIX TEXHOJIOTUN B
He(TEXUMUYECKON OTpaciv; OCHOB M300pETaTEeNIbCKON JIeATENbHOCTH U MaTEHTOBEICHUS; TEOPHUH
XUMHKO-TEXHOJIOTHYECKUX TPOIECCOB OPraHMYECKOr0 CHHTE3a; XUMHUYECKOW mepepabdoTKu
YIJI€BOJOPOJHBIX I'a30B; XUMHYECKON TEXHOJOTMM MOHOMEPOB M IMOJIYIPOIYKTOB OPraHHMYECKOTO
CHUHTE3a; TOIUIMBHO-DHEPIeTUYECKUN KOMILJIEKC, TEXHOJOTUU TMepepadoTKu He(TH; OCHOBBI
MIPOMBILIJIEHHON SKOJIOTUM;, XUMUYECKOW TEXHOJOTHMM OPraHUYeCKHX BELIECTB, XUMUYECKOU
TEXHOJIOTUU MepepadOTKH ra3a u NOJyYeHHs U3 HUX TOILIUBA.

B cBow ouepenp, HaHHBIA Kypc, HOMHMO CaMOCTOSITEJIBHOIO 3HAYEHUS, SBISIETCS
JUCUUILIMHOM, YMTaeMOM OJHOBPEMEHHO C KypCaMM CIEAYIOIIMX AUCHUIUIMH: MOJAEIUPOBAHUS
XUMHKO-TEXHOJIOTHYECKHX MPOILIECCOB; XUMHUYECKash TEXHOJIOTHsI MPOU3BOJCTBA MOIHOJIE(HUHOB;
OCHOB HAYYHBIX UCCIIEJIOBaHUI B HE(YTEXUMUHU; XUMHUECKON TEXHOJOTUH OPTraHMYECKUX BEIIECTB,
XMUMHYECKON TEXHOJIOTUU TIepepaboTKU ra3a U MOJTyuYeHUs U3 HUX TOTUIMBA.

JlaHHbIil Kypc sBIsSE€TCAd AUCHUIUIMHOW, NPEIIIECTBYIONIEH KypcaM CIEAYIOIIHNX
JMCLUIUIMH: MPOEKTUPOBAHMS NpeaAnpuatuil Heprexumudeckoir otpacinu; YUPC, mpou3BoacTBo
I[TAB; TexHONOrHsI TMPOU3BOJCTBA 3JaCTOMEPOB U  BBICOKOMOJIEKYJSIPHBIX  COEIMHEHHUI;
000pynOBaHUsl BBICOKOTEMIIEPATYPHBIX IMPOIIECCOB; MEPCIEKTUBHBIX HAMPABICHUN mNepepaboTKu
YTJIEBOJOPOJIOB B HEPTEXUMUHU



3. IlepeyeHb MIAHMPYEeMbIX Pe3yJbTATOB OO0yYeHHS] MO JUCHUILIMHE
(MOyJ/I}0) COOTHECEHHBIX C HHAUKATOPAMH JOCTHKEHHUSI KOMIIETEHIIM I

Tadoauna 1
Konx no | UnaukaTopsbl 10CTHIKEHUS I[lnanupyemblie pe3yabTaThl
®IrocC o0yuenusi no nucuumuinue (3YB)
YHuBepcajibHbIe
YK-1 YK-1.1. Bribupaer WCTOYHUKHU | 3HATH HE00XOUMBIE IS
nH(popManuy, aJICKBaTHBIC | OCYIIECTBICHUS  MPOPECCHOHATBHON
MMOCTaBJICHHBIM 3a7a49aM. JIeATEIIbHOCTH HCTOYHHKH

YK-1.2.  JlemoHCcTpupyeT  yMeHHE | HH(GOPMAIINH;

OCYIIECTBIATh TMOUCK HH(opManmu u | CrocoOeH OCYILIECTBJIATH TIOWCK,
paccMaTpuBaTh  Pa3NMYHbIE  TOYKM | KDUTMUECKUW  aHaluM3 W CUHTE3
3peHusi s pelIeHHs] TOCTaBJIEHHBIX | MHQOPMaluU, MPUMEHSTh CHUCTEMHbIN

3aad. MOJXOJT JUISl PEUICHUS IMOCTABJICHHBIX
3a1a4
OobmenpodeccuoHanbHbIE
OIIK-2 | OIIK-2.1. Vicionb3yeT pa3indHbIe 3HATh COBPEMEHHBIE  TEXHUYECKHE
METO/IBI, CIIOCOOCTBYIOIIUE PEIICHUIO CpencTBa u nH()OPMAITHOHHBIC
3a1a4 mpoecCnOHaTHHON TEXHOJIOTHH,  HCIOJBb3yeMble  IPHU
NS TEITEHOCTH peleHnn 3amad B obmacti
POEKTHPOBAHUS, MO/JICITUPOBAHUS,
OIIK - 2.2. U3yyaer MareMaTHYecKHe | pacyera W TOa00Opa  XHUMHYECKHX
METOJIbl, MPUMEHSEMBIE B XHMHUYECKOW | PEaKTOPOB TUTSE POIIECCOB
TEXHOJIOTUHU HEPTEXMMUIECKOTO CHHTE3a;

OIIK-2.3. Ananu3upyer XuMHUUYECKHE U | YMeTh aHaJIM3UPOBATh CIOCOOBI
(U3NKO-XUMHYECKUE  CIOCOOBI  JUISA | pacdeTa | THIOB KOHCTPYKIIHMA

pelieHus npoQUIbHBIX 3ajay. PEaKTOpOB, MPUMEHSIEMbIX B
HEe(PTEXUMUYECKOM CUHTE3E;
Baapers METOIaMu aHaym3a

KOHCTPYKIIMI M moadopa peakTopoB
JUIS TIPOLIECCOB He()TEXUMHUU HA OCHOBE

MPUMEHEHUS nH(pOPMaMOHHO-

KOMMYHUKAIIHOHHBIX TEXHOJIOTUH

IIpodeccnonanbHbIE

K-2 IIK-2.3. OcymecTBisier omnepatuBHoe | 3HATH KOHCTPYKLIMU PEKTOPOB
yIpaBJieHHE TEXHOJIOTHYECKHM | COBPEMEHHBIX MPOIIECCOB
00BEKTOM. HEe(PTEXUMUYECKOTO KOMILIEKCa,
MK-2.6. TloBbimaer 3¢hGEKTUBHOCTD | METOIbI u COBpPEMEHHBIC
paboThI TEXHOJIOTMUYECKOTO | UHPOPMAIIMOHHBIE  TEXHOJOTUU  JJIs
o0opynoBaHus 00bEKTa OTIEPAaTUBHOTO yIpaBICHU

TCXHOJIOTHYCCKUM IIPOUECCOM, IAKCThI
MMPUKIAJHBIX TIpOTpaMM JIsI pacdeTa nu

peryIupOBaHHS TEXHOJIOTUYECKUX
napameTpoB PEaKTOPHOTO
000pyI0BaHNUS;

YMmerh UCIIOJIb30BaTh MaKEThI
NPUKIAJHBIX MPOrpaMM JJIs pacueTra u
OTIEPaTUBHOTO yIIPaBIICHHSI
TEXHOJIOTHIECKUMHU napamMeTpamu




peakTopHOro 00OpyI0BaHUS,;
Buiasers MeTOIaMH KOHCTPYHPOBAHUS,

IOPOCKTHUPOBAHUS W  MOJICIIMPOBAHUS
COBPEMEHHBIX peaxkTopoB
HEPTEXUMUYECKUX IIPOLIECCOB,
MOBBILIAOIINX 3P PEeKTUBHOCTH
TEXHOJIOTHH pa3zpabaThIiBa€MOTO
npouecca. Biamerp  3HaHMSAMU U

HaBbIKaMM OCBOCHHA M OKCILTyaTalluu
BHOBb BBOAMMBIX PECAKTOPOB.

4.00beM IMCUUILIMHBI M BUbI Y4eOHO# padoThl

Tadauma 2
Bcero CemecTpsl
Bua yueOHoii paGoThl yacos/3a4.e. 7 9
(01010] 0390 00 0390
KonTakTHasi pa6ora (Bcero): 68/1,88 27/0,75 | 68/1,88 270,75
B ToMm uncie:
Jlexnuu 34/0,94 9/0,25 | 34/0,94 9/0,25
[TpakTHyeckue 3aHATHS 34/0,94 18/0,50 | 34/0,94 18/0,50
CamocTosiTeIbHas padoTa (Bcero) 76/2,12 | 117/3,25 | 76/2,12 117/3,25
B ToM unc.e:
Pedepatsr 15/0,42 35/0,97 | 15/0,42 | 35/0,97
IIpesenraruu 5/0,14 10/0,28 | 5/0,14 10/0,28
U (unu) opyaue 6uovl camocmosmenvHou pabomoi:
IToaroroBka k 1ab0paTOPHBEIM paboTaM - -
IToAroToBKa K MPaKTHYECKUM 3aHATHSIM 28/0,78 36/1 28/0,78 36/1
[ToaroroBka K 3a4eTy 28/0,78 36/1 28/0,78 36/1
Buja oruetHOCTH 3ay. 3ay. 3au. 3au.
BCETI'O B yacax 144 144 144 144
Oo0masn TPYAOEMKOCTh
JTUCIHHUILINHBI BCEI'O B 3a4yeTHBIX 4,0 4,0 4,0 4,0
eUHHNLAX




5. Conep:kanue JTUCUUIINHBI

5.1. Pazaeanl TUCHUIIMHBI U BUABI 3AaHATHH

Taoauua 3

Ne
n/n

HaumenoBanue pa3aeiia IMCIUIIJIMHBI
mo ceMmecrpam

Yacel
JEeKINOHHBI
X
3aHATHI

Yacwl
Jaaboparo
PpHBIX
3aHATHH

Yacwl
NMpaKkTUye
CKHX
3aHATHH

Bcero
9acoB

9 cemecTp

Knaccupukamumss ~ obGopymoBanuss o
MPOIECCOB HE(HTEXUMHUECKOW OTPACIH.
Knaccuduxanus XUMHUYECKUX
PEaKTOPOB. DaKTOPHI. OcHOBHBIE
TpeOOBaHUs K peakTopam

@aKkTOpPbI, BIHSIOMIME HA KOHCTPYKIIUIO
XUMUYECKUX  peakTopoB.  OCHOBHBIE
TpeOOBaHUS K PEAKIIMOHHBIM anaparam.
Mertonpl pacuera peaktopoB. OCHOBHBIE
TpeOoBaHuUs K MPOMBIIIEHHBIM
peakTopam.

Br16op TEXHOJIOTHYECKOTO
000pyI0BaHUS XUMHYECKUX
MIPOU3BO/ICTB. OcHOBHBIC THITBI
XUMHUYECKUX PEAKTOPOB (HEMPEPHIBHOTO
JEUCTBUA, TEPUOJAUYECKOr0 JCHCTBUS,
MOJTYTIEPUOTUIECKOTO JICUCTBUSL.
PeakTopbl  MIeanbHOTO  BBITECHEHUS.
PeaxTopsl ITOJTHOTO CMEIIICHHSL.
N3oTepMuueckuit, agnadaTHYECKUH,

MOJIUTPONIUYECKUI peaKkTopa)

12

Peaktops! ans mpoBeneHUss TOMOTEHHBIX
peaknuii B ra3oBoit ¢aze. PeakToper miis
MIPOBEICHUS TOMOTEHHBIX u
retepodasHbIX peaklnii B KUAKOH (Pasze.

Kouncrpyxkius pEeaKTopoB TUIs
MIPOBEICHUS ra30KUIKOCTHBIX
mpoueccoB. bapOoTakHble  peakTOPBI,
MEXaHUYECKUE PEaKTOPhl, IUICHOYHBIC
peakTophl Al MPOBEACHUS pPEaKUuid B

CUCTCMCE I'a3-)KUIKOCTb

12

OCHOBHBIE ~ THUIIBI  KaTaJIUTHMYECKHX
PEeaKTopoB, MIpUMEHsIEeMbIe B
He(PTEXUMHUYECKOM CHHTE3E.
Konctpykuus peaKkTopoB ISt
MIPOBEACHUS reTeporeHHo-
KaTaJIMTHYECKUX IPOIIECCOB B
He(PTEXUMHUHU.

12




7. | PeakTopsl co CTallMOHAPHBIM,
MOJBUKHBIM, JBXKYITAMCSI u 6 - 6 12
IICEBJ00KHMKEHHBIM ClI0eM JUTST
MPOBEACHUSl peakiuii B ra3oBoil (aze
HajJ ~ TBEpAbIM  KaTalu3aTopoM B
HEe(PTEXMMHUYECKOM CHHTE3€
34 - 34 68
5.2. JIeKuMOHHbIE 3AHATHUSA
Taoauna 4

No HaumeHoBaHue Conep:xanue pa3jaena

/T pasaena IUCHHUILINHBI

1 2 3

1 | Knaccudukanmmss ~ obopynoBanus  u | Kmaccudukamms 000pyI0OBaHMs u MPOIIECCOB
MPOIIECCOB. Knaccudukanus | xumuueckoi ©U = HEYTEXUMHUYECKOH  TEXHOJOTHHU.
XHMHYECKUX  peakTopoB. Dakropsl. | Kmaccudukarus XUMHYECKUX peaKTopoB u
OcHoBHbIE TpeOOBaHUS K peakTopam 0o00py/lOBaHUA TIO0  pPa3lIMYHBIM  NpU3HAKaMm (10

OpraHu3alMy TOTOKa, IO TUIPOJUHAMHYECKOMY U
TEIUIOBOMY peXHMaM, [0 arperaTHOMy COCTOSIHUIO
peareHToB, N0 HAIMYUIO U COCTOSTHUIO KaTalu3aTopa, 1o
KOHCTPYKTUBHOMY Npu3HaKy. DakTOphl, BIUSIONINE Ha
KOHCTPYKIIMIO  XUMHUYECKHX  PEaKTOpOB  (PEeXKUM,
KUHETUKA,  TeIIoOOMeH, IMepeMelInBaHue,  XHUM.
CBOICTBa BEIIECTB, HENPEPBIBHOCTh WIH
NEPUOTUYHOCTD, HAIMYME KAaTAJIN3aTOPa, €r0 COCTOSTHUE
U T. 1.). OcHOBHbIE TpeOOBaHMSI K TPOMBIIUICHHBIM
PEaKIIMOHHBIM afmnapaTam.

2 | ®akTopbl, BAMSIONIMNE Ha KOHCTPYKIUIO | PeakTopel B opranumdeckoil TexHojoruu. OCHOBHbBIE
XUMHYECKUX peakTopoB. OCHOBHBIE | (PAKTOPBI, BIUSIONIME HA KOHCTPYKLHIO PEaAKTOPOB.
TpeboBaHUA K pEaKMOHHBIM | MeTo/bl U MOCIe0BATEeIbHOCTh pacuera 000py10BaHUS
anrmnaparam. MeTto b1 pacdera | (peakTopoB).
peakTtopoB. OCHOBHbIE TpeOOBaHUA K
MIPOMBIIIJIEHHBIM PeaKTOpam.

3 | Beibop TexHojoruueckoro | Kpurtepuu  BbiOOpa  ONTUMAanbHOW  KOHCTPYKIIMH
o0opynoBaHus XUMHYECKUX | peakTopa AJisl MpoBeleHuss XuM. mpouecca. OCHOBHBIE
MIPOU3BO/ICTB. OcHoBHBIE TUIBI | TUTIBI XMM. PEAKTOPOB U HMX KOHCTpyKuus. Peaktopa

XMUMHYECKUX PEaKTOPOB (HEMPEPHIBHOTO
NENCTBUS, MEPHUOJUYECKOTO JIEUCTBUS,

MOJIYIIEPUOAUYECKOTO JIENCTBHSL.
Peaktopel uacanbHOrO  BBITECHEHUS.
Peakropsl IIOJIHOTO CMEIIICHHUS.
N3oTepmuueckuit, aauabaTUYeCKui,

MOJIUTPOTINYECKUN peaKkTopa)

HCIIPCPBIBHBIX, ICPHUOANYCCKUX W MMOJIYHCHIPECPBIBHBIX

nporeccoB. V3MeHeHHe KOHIIGHTpALMU BELIECTB B
peakTopax. PeakTopsl MIOJTHOTO BBITECHEHUS
(omHOTPYOHBIE M MHOTOTpYOHBIH). KoHcTpykuus

PEaKTOPOB TOJHOTO CMEHIeHUS (OJHOCTYIEHYAThHIN.
BepTukanbHbpiil MHOTOCTYIIEHYATBIN, MHOTOCEKIIMOHHBIN
TOPU3OHTANIBHBIN, OaTapes ammapaToB CMENICHUS.
OcoOeHHOCTH pEaxKToOpoB MU30TEPMHUYECKOTO,
aanabaTHYeCKOro, MOJUTPOTTUIECKOTO.




PeaxTops! JUIsL [IPOBEACHUS
TOMOTEHHBIX pEaKUui B Ta3oBoi (ase.
PeaxTops! JUIsL [IPOBEAEHUS

TOMOTEHHBIX M TeTepo(a3HbIX peakuuit
B XKUJKOM (aze.

Konctpykius peaktopoB Juisi IPOBEIEHUS TOMOTEHHBIX
nporieccoB.  Peakropa ¢ Memankoi  (peakropa
QIKWJIUPOBaHMs, OKucieHus, pasnoxenus [TIUIIB).
KacKaJl peakTOPOB C TypOMHHBIMU MEIIAIKAMH; PEAKTOP
C BpalIAOIINUMCSl BHYTPEHHUM OapabaHOM; TICHOYHBIH
peaxTop). Peakropsl IIPOLIECCOB MIOJTYYECHUSI
BBICOKOMOJIEKYJISIPHBIX COCTMHECHHUIA.

Koncrpykuus peaxkTopoB TSt
IMPOBCACHUA Ta30KUJKOCTHBIX
npoueccoB. bapOoTaxHble peakTopsl,
MCXaHUYCCKUC PCAKTOPHBI, IJICHOYHBIC
pEaKTOpBl ISl MPOBEACHUS pPEaKUUid B

CUCTEMCE I'a3-KHIKOCTb

OCHOBHBIE KOHCTPYKIIUH PEAKTOPOB Ta30KHIKOCTHBIX
npoueccoB.  bapOoTaxHbIi  KOJOHHBIH  PeakTop,
I"a3nudTHEII peakTop.

OcHoBHbIE  TUIIBI  KaTanuTudeckux | KoHCTpyKius peakTopoB MOJIOYHOTO TUIA, TPyOUaThIi,
peakTopoB. KOHCTpYyKLHMsSI pEaKTOpOB | ¢ KHUIISIIUM CIIOEM, PEAKTOP C JBIKYIIUMCS CIOEM
JUTSt MIPOBEACHUS reTeporeHHo- | (BCTpeyHoe U cmyTHoe aBikeHue). KoHcrpykuus
KaTAINTUYECKHUX ITPOLIECCOB. peakTopa JJis1 BCTPEYHOIO ABMKEHUS

PeaxTops! co craMoHapHbIM, | KOHCTpyKIMsST ~ peakTOpOB  HEMOABUKHBIM  CIIOEM
ITOJIBHKHBIM, JIBHKYILIAMCSI Y | KaTaJI3aTOpPa, C JABMXKYIIMMCS W TICEBIOOXKMKEHHBIM
IICEBI00K>KEHHBIM CI0eM JUISL | CJIOEM M MX IPUMEHEHUE B PA3JIUYHBIX KaTAJIUTHYECKHUX

MIPOBEJIEHUS] peakiuil B razoBoil ¢aze
HaJl TBEPJIBIM KaTaIn3aTOPOM

nporeccax (KaT. KPeKHHT, IETHIPUPOBaHUE M300yTaHa,
pudopMuHT H T. 1.).

5.3. JIabopaTopHbIe 3aHATHSA - OTCYTCTBYIOT

5.4. IlpakTHyeckue (CeMUHAPCKHE) 3aHATHS

Taoauna 4

Ne
n/a

HaumenoBanue
pasnena JUCIUIUTHHBI

Conepkanue paszena

Knaccudukanus obopynoBaHus u
1 | mpoueccos.

Knaccugukanus XuMHIeCKUX
pEeaKTopoB

OcHoBHbBIE TIOKA3aTENN CTAAUU XUMHYECKOTO
MpeBpalIeHUs: CTeTIeHb IPeBpalieHus (KOHBEPCHS),
BBIXOJ KOHEYHOTO MPOIYKTa (BBIXOJ OT TEOPETUUYECKOTO),
CEJICKTUBHOCTb.

2 | Meroapl pacueTa peaKTOpOB.

DneMEeHTBl PacuyeToB XMMHUYECKHX peakTtopoB. [Iporecc
w1aTGoOpMuUHTa, M30MepH3aIHs napaduHoOB,
M30Mepu3alus  aJKUIapOMaTHYECKUX  YTJIEBOJIOPOIOB,
ANKWINPpOBaHKUe OeH30J1a oNehuHaAMM.

3 OCHOBHBIE
peaKTopoB

THIIBI XUMHNUYCCKHUX

Pacuer PCAKTOPOB UACAIBHOTO CMCIICHUA U UACAIIBHOT'O
BBITCCHCHHUA JId Pa3JIMYHBIX peaKI_lI/Ifl, OIIPCACIICHUC
pa3sMepoB, BPCMCHU Hpe6HBaHI/IH, NnepeMeniBaHusgd B
XUMHUYCCKUX PCAKTOPaAX.




Pacuer peakTopoB c
COCTaBJICHUEM MaTepuaIbHOIO
Oananca

CocraBneHre MaTepUAIBHBIX TPOLECCOB XHUMHYECKOTO
npolecca. YpaBHEHHs MaTepHalbHOro OanaHca ISt
pa3IMYHBIX TUIOB XMMHYECKHX PEAKTOPOB IPOLIECCOB:
KaTaJIMTHYECKOTO KPEKHHIa, MHPOJN3a OCH3MHOBBIX
(dpakuuii, KaTaTUTHYECKOro pHUPOPMHHTa OEH3MHOBBIX

¢pakuuii. OmnpeneneHue T'eOMETPUYECKUX Pa3MEPOB
PEaKkTopoB.

5 | CocraBnenue TemnoBbix OanancoB | CocTaBiieHUE TEMJIOBBIX MTPOLIECCOB XUMUYECKOTO

XUMHUYECKUX TTPOILIECCOB nporiecca. YpaBHEHHE TEIUIOBOTO OanaHca JUIs
Pa3IMYHBIX TUIIOB XUMUYECKUX PEAKTOPOB
(nepuonmyecku nerictByromuit PUC, peakrop
HenpepsiBHOAecTBymmit PUC, HenpepbiBHO-
nevicteymmit PUB, agnabatnueckuii
HenpepsblBHOiercTByomui PYIB u T. 1.

6 | Pacuer peakTopoB c | IlocnenoBaTenbHOCT pacueTa peakTopa ¢ HEMoABUKHBIM
HETIOIBMYKHBIM clioeM | ciioeM Karanuzaropa. [Ipumepsl pacueToB peakTOpoB CO
KaTajan3aTopa. Hasnauenwue, | crauoHapHbIM ~ CIIOEM  KaTaju3aropa:  Ipolecca
YCTPOICTBO, OCHOBHBIE pPa3MEphl. | aIKWIMPOBAHUS O€H30Jla STHIIEHOM WU IPOIMUJIEHOM Ha
Omnpenenenue yuciaa peakTopoB. LEOJIUTCOIEPKAINX KaTallu3aTopax; peakToOpoB MpsIMOH

TUpaTalun STHIICHA; peakTopoB nporecca
cynb(pUpOBaHMS;  TOJMYYEHHUS  BBICOKOMOJIEKYISIPHBIX
COeMHEHUN (MONMATUIICHA, TOJUCTHpOJa, (EeHOJIO-
dbopMabICTHIHBIX CMOJI, KAYIYKOB H T. II.).

7 | [locnenoBatenbHOCTD pacuera | YKpYIHEHHbIA  pacyeT peakTopa  KaTaIuTHYECKOTO
PEaKTOpOB C JABMKYIIMMCS CJIOEM | KPEKHUHTa.

KaTajan3aTopa.

8 | [locnenoBarenbHOCTH pacuera | YKpyIHEHHbIN pacuer pEaKTOpOB npoiecca
PEaKTOpOB C MCEBIAOOXKIKEHHBIM | JETUIPUPOBAHUS H-OyTaHa B MCEBIO0KIKEHHOM CIIOE.
CJIOEM KaTaiu3aTropa

9 | Pacuer peakTOpoB TepMUYECKUX | TE€XHOJOTHYECKHI pacyeT peakTOpOB JUIsl TEPMUYECKHX
MIPOLIECCOB npoueccoB  (TpyO4atoro  MHPOJIU3HOTO  peakTopa,

BHCOpPEKUHTA U T. J).
10. | Pacuer peakropoB s npoieccoB | [Ipumepbr  pacueta  peakTopoB Al MOJIyYEHUS

MOJTy4YEeHUS
BBICOKOMOJIEKYJISIPHBIX
COEeIMHEHUN

HOJ'II/IOJ'IG(I)I/IHOB " Kay41yKOB

6. CamocTosiTeIbHasi padoTa CTYJIeHTOB IO AUCIUILIUHE

6.1 Texymas camocrositeqbHas pabora (CPC)

Texymas camocrosiTenbHas paboTa Mo JUCIHUILINHE « XUMUYECKHE PEaKTOPbl HEPTEXUMUI»,
HampaBlIeHHAss Ha YIrIyOJeHHe W 3aKperyieHue 3HAHUU CTyJIeHTa, Ha Pa3BUTHE MPAKTHUYECKHUX
YMEHHUI, BKJIIOUAET B ce0sl ClIeayoIIre BUIbI paboT:

® 3y4YCHHE Te€M, BEIHECEHHBIX Ha CAMOCTOSTEIbHYIO MPOPAOOTKY;

® BBINOJIHCHUE JIOMAIIHUX UHIUBUYAIbHBIX 3a/IaHUN;




¢ [IOATOTOBKA K IMPAKTHYCCKUM pa60TaM, MOATrOTOBKA K 3allIUTC MPAKTUUCCKUX pa60T;
¢ [IOATOTOBKA K 3K3aMCHY

6.2. Coaep:xaHue caMOCTOATEIbHOI padoThI CTYA€HTOB 1O JUCHUIIIHHE

Temul, ebiHOCUMbLE HA Camocmosmenbr)yo l’lpOpCléOWle

Neri/mt
HaumenoBanue teMm, UX coziep:kaHue

1 2

1 Ponb peakTopa B XUMHUYECKOM U HepTexumMuueckoM mpouecce. [Iponeccsl, mpoucxoasiue
B pEaKTope.

2 OcHoBHbIE (PaKTOPBI, OMPEACISAIONINE MPOIIECC B PEaKIMOHHOM 30He. OCHOBHBIEC DJIEMEHTHI
pacuera peakUMOHHOM 30HbI. KOHCTPYKTHBHBIE OCOOEHHOCTH HEPTEXMMHYECKHUX
PEaKTOpOB.

3 PeakToppl st mpoBeACHUS TPOIIECCOB B TOMOTEHHOW Tra3oBoi (aze. Peakropsl
MEepPUOJUYECKOT0  JIeHCTBUS  (M30TEpMHUYECKHE,  HEU30TepMHueckue).  PeakTopsl
MOJIYTIEPUONYECKOTO IEUCTBUS

4 WneanpHble peakTOpbl HENPEPBIBHOIO JEHCTBHUS (M30TEPMUYECKHE, HEU30TEPMHUYECKUE,
peaxkTopsbl, paboTarole B aBTOTEPMUYECKOM PEXHUME)

Peaktopsl Ui TNpoBeNEHUS MPOLECCOB B CHCTEME IKUAKOCTh-KUAKOCTb. PeakTopbl

5 CMEIICHHUS, PEAKTOPbl BHITECHEHUS.

7 Peaktopsl [uis mpoBeneHHUs MPOLIECCOB B CUCTEME JKUIKOCTh — TBEPIbIA KaTaluzarop.
PeakTopbl cMelieHns, peakTopbl BBITECHEHUSI.

8 Peaktopbl nns mpoBeneHHs MPOLECCOB B CUCTEME ra3-TBEpAbIA Kartaiu3atop. PeakTopsl
CMEIICHHUS, PEAKTOPbl BHITECHEHHUS.

9 Peaktopsl a1 mpoBeNeHUsS] MPOIIECCOB B CUCTEME Ta3-KUAKOCTh PeakTopbl cMmelleHus,
pEaKTOpbl BHITECHEHHS

10 Peaktopsl ans mpoBeneHUs MPOIECCOB B CHUCTEME Ta3-KUAKOCTb-TBEPAbIN KaTaau3aTop.
PeakTophl cMelIeHns, peakTopbl BEITECHEHUS

11. PeaxTopbl 6€3 UPKYISAIUHA KaTaIu3aTopa.

12 PeakTophl ¢ HUPKYIUPYIONIUM KaTaTHu3aTOPOM.

13 PeakTopsl AJ1sl reTeporeHHbIX CUCTeM. PEaKTOphI ¢ KUIISIIIIUM CIIOEM.

14 KoHcTpykiusi peakTopoB [isi  OTHAEIBHBIX MPOIECCOB HEPTEXUMUYECKOTO CHHTE3a
(ruIpOTEHU3AUOHHBIX, TEPMHUUCCKUX M KATATUTHICCKUX).

15 Pacyer peakTopoB MO 3aJaHHBIM HCXOJHBIM JaHHBIM TEXHOJOTHYECKHUX IPOILIECCOB.
MartepuanbHblii OalaHC XUMHUYECKOTO peakTopa. TemnoBoil 0anaHc XMMUYECKOTO peakTopa.
Omnpenenenre TEXHOJIOTHYECKUX Pa3MEPOB PEaKTOPOB.

6.3. IIpezenTanun
CxeMbl ¥ KOHCTPYKITMH PEeaKIIMOHHBIX alapaToB Pa3IMYHBIX TEXHOJIOTHUECKUX MPOIIECCOB
HII3 u HX3.

6.4. YueOHO-MeTOIMYECKOE 00ecTedeHHe CAMOCTONATEILHOM PadoThl

I[J'IH opraHu3aluunu CaMOCTOSATEIbHOM pa6OTBI 6aKaJ'IaBpOB (BBIHOJ'IHGHI/IH HHAUBUAYAJIbHBIX

JAOMalITHUX 3aﬂaHHf/'I; CaMOCTOSTEIIbHOM HpOpa6OTKI/I TCOPECTUYCCKOI0 Marcepuaia, IMoAroOTOBKU IO
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JICKOHMOHHOMY Marcpuainy, IIOoArOTOBKHN K MMPaKTUICCKUM 3aHATUAM, KOJIJIOKBI/IYMaM)
npenojaBaTeNisiMi - KadeApsl MpeaIaraloTcs CIeAyomue Yy4eO0HO-METOANYECKUe TIOoCcCo0us W
yKa3aHHs, IPUBEICHHbIE B TyHKTE 9.

6.5. KOHTpOJIbeIe BOIIPOCHI JI IIPOBEACHUA TCKYHIECI0 KOHTPOJSA U HpOMe)l(yTO‘lHOﬁ
arTeCTalnMi 1Mo uToraMm OCBOCHHUS JTUCHUIIJINHBI

1. Borpocsl [yist yCTHOTO oTIpoca.

2. KoToOKBHYMBI TIO HAYUTAHHOMY KYPCY JISKIIHAH.

3. KontokBuyMblI IO CaMOCTOSATENBHO U3y4aeMOMY KypCy JEKLHUH.
4. Boripochl K 3K3aMEHY.

5. Temsl pedepatos.

7. OnleHOYHBbIE CpeCcTBA

7.1. Bonpocsl k 3k3aMeHy

. Kimaccudukanust 000pymoBaHust ¥ IPOILIECCOB XUMUIECKON M HEPTEXUMUUIECKON TEXHOJIOTUH
. Kimaccudukanusi XaMru4ecKux peakTopoB.

. @aKTOPBI, BIUSIONINE HA KOHCTPYKIIUIO XUMHUYECKHUX PEaKTOPOB.

. OcHoBHBIE TpeOOBaHMSI K MPOMBIIUIEHHBIM PEAKIIMOHHBIM anmapaTam

. MeTo/1p1 ¥ IOCIIEI0BATEILHOCTh pacueTa 000pyI0BaHusl (PEaKTOPOB).

. PeakTopa B opraHnueckoi TEXHOJIOTUH.

~N o ok w N

. PeakTopsl aj1s mpoBeIcHUSI TOMOT€HHBIX PEaKIuid B ra30Boi (haze. PeakTopsl cMeleHusl.
PeakTopbl BEITECHEHUS.
8.PeakTopsl 11 MpOBeCHNSI TOMOTEHHBIX U TeTepo(asHbIX peakluil B )KUAKOHN (aze

9. Peaktopsl sl MPOBENEHUSI PEaKIMl B CUCTEME Ta3 — >KHIKOCTh. Kiaccudukaius peakropoB
CUCTEMBI T'a3-KUKOCTb.

10. Peaktopsr 6apboTaxusie (rpynmna PB). Peakrop 6ap6oTtakubiit kononHbi# (Tun PEK).

11. Peaktop GapOoTtaxusii razmudtaeiid (Tun PBI). PeakTop GapOoTa)KHBIM 3MEEBUKOBBIN (THIT
PB3).

12. PeakTopsl ¢ TapenKaMu KOJIMAYKOBBIMU U CUTYATBHIMHU.

13. PeakTops! A MPOBEIEHUSI PEaKIUil B CUCTEME T'a3 — KHUJIKOCTh. PeakTopbl ¢ MEeXaHUYECKUM
JUCTIEPTUPOBAHUEM Ta3a B KUAKOCTH (rpynna PM).

14 Peaktop ¢ wMmemankoi B cBoOogHoM oObeme (tunm PMC). Peaktop ¢ wMemankoid B
HUPKYISIUOHHOM KOHTYpe (Tun PMII).

15. PeakTopsl Ui IPOBEICHUSI PEAKINil B CHCTEME T'a3 — KUAKOCTh. PeakTophl rieHoYHbIe (TpyIina
PID).

16.PeaxTop co cBoOomHO crekaromeit mieHkoi (tun PIIC).

17.PeaxTop ¢ Bocxoxsimel ruieHkoi (tum PIIB). Peaktop ¢ 3akpy4eHHBIM ra30KHIAKOCTHBIM MTOTOKOM (THIT
PII3).

18.MHXKeKIIMOHHO-CTPYITHBIE peaKTopa.

19.PeakTopbl is IPOBEIEHUS PEaKIMii B ra30Boil (ha3e HaJl TBepAbIM Kataiu3atopoM. TpyOuateie
PEaKTOPHI; KOXKYXOTPYOHbBIE PEAKTOPHI;
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20. Peaktoph! Jutsi MpOBEICHHS pEaKIuil B Ta30BOM (hase HaJl TBEPABIM KaTalIn3aTopoM. PeakTopsl co
CIIJIOIIHBIM CJIOCM KaTaJIn3aTopa,

21. PeakTophl JUIsl MPOBECHUS PEaKIUil B Ta30BOM (hase HAJl TBEPABIM KaTaIn3aTopoM. PeakTopsl co
CILJIOIIHBIM HEMIOABWIKHBIM CJIOEM KaTaJIn3aTopa, aIlI/Ia6aTI/I'-ICCKI/Ie PCAKTOPLI; pCaKTOpa
CCKIIMOHUPOBAHHOI'O THUIIA.

22. PeakTophl 1711 TPOBEACHHS PEaKIMii B ra30BOi (ha3e Hal TBEPbIM KaTaau3aTopoM. PEaKkTopsbl ¢
MIOJIBWYKHBIM CJIOEM KaTaJH3aTopoOM

23.PeakTopbl C MEJICHHO JBHKYIIUMCS TUIOTHBIM CJIOEM.

24.PeakTopbl C I1CEBI00KUKEHHBIM (KHUIISIIUM) CIIOEM.

25. PeakTopsbl ¢ KaTalM3aTOPOM, IBHKYIIUMCS B PEKUME ITHEBMOTPAHCIIOPTA.

26.TpexdazHble peakTophI.

27.PeakTopbl TPOIECCOB OPraHMYECKOTO0 M HEPTEeXMMHYECKOro CcHuHTe3a. KOHCTpyKIus u
0COOEHHOCTH PEaKTOPOB MpoIlecca TEPMHUECKOTO TUPOITU3a YTIIEBOIOPOTHOTO CHIPHS.
28.KoHCTpyKIIMSI W OCOOCHHOCTH pPEaKTOpOB Ipolecca pudOpMHUHTa Ui TOJTYYIEHUS
apOMaTHYECKHX YTIIEBOJIOPOIOB.

29.KoHCTpYyKIIMSI HM OCOOCHHOCTH pEaKTOpOB Tpolecca JACTHAPUPOBAHWS mapadUHOBBIX
YTJI€BOAOPOIOB.

30. KoHCTpyKIHst 1 0COOCHHOCTH PEaKTOPOB IMpoIiecca MOTydeHHs H30TIPEHa.

31.KOoHCTpYKITHS ¥ 0COOCHHOCTH PEAKTOPOB IMpoIiecca THApaTanus 0Jie(UHOB (CEPHOKHUCIOTHAS U
npsiMasi  THIOpaTtanus oJieGWHOB HA KHCIOTHOM — KaTalM3aTope, Ha  ICOJUTCOCPIKAIINX
KaTaan3aTopax.).

32.KoHCTpyKIMs U 0COOCHHOCTH PEaKTOPOB IpoIlecca CHHTE30B HAa OCHOBE OKCHA YIJIepojaa |
BOJIOpOJa (CUHTE3-Ta3a).

33.KoHCTpyKITHs 1 0COOCHHOCTH PEAaKTOPOB MPOIEcca CHHTE3a METaHOJIA.

34. KoHcTpyKiust 1 0COOCHHOCTH PEakTopoB mporecca cuare3za MTED.

35.KoHCTpyKIMsT W OCOOCHHOCTHM PEAKTOPOB TMpoIlecca aJKWIMPOBAaHHMS (HA XJIOPUCTOM
QATIOMHUHHHY, Ha [IEOJIUTCOACPKAIINUX KAaTaIN3aToPax).

36.Konctpykius 1 ocobenHoctu peaktopoB mpouecca okucienus UIIb (kononusle, peakTopa c
MEePEeMEIINBAIOIIUMUCS YCTPOUCTBAMU, pEaKTOpa SpAUGTHOTO TUIIA).

37.KoHCTpyKIIMST ¥  OCOOCHHOCTH pPEAaKTOPOB IpoOLecca CEPHOKUCIOTHOTO — Pa3ioKEHUs
TUAPOTIEPEKUCH U30TPONIIIOEH301a HAa (PEHOT U alleTOH.

38.Peakropsl mpoieccoB cylbpupoBaHus U Cyib(haTUpOBaHUA (PEAKTOpP C PEaKIHOHHOW TapenKou
(crakaH); KackaJ peakTOpPOB ¢ TyYpOMHHBIMHU MEIIAJKaMU; PEaKTOp C BPAIAIOIIUMCs BHYTPEHHUM
OapabaHOM; TUICHOYHBIN PEaKTop).

39.PeakTopbl Mpo11eccoB MOTYyYSHHS] BBICOKOMOJIEKYISPHBIX COCTMHEHH:

- TMOJIyYeHHUS TOJUATUJIICHA BBICOKOTO JaBJeHUS (PEaKTOp HENMPEPHIBHOTO BBITECHSIOIIETO
JEUCTBUS, PEaKTOp C MEILAJIKOM).

40.PeakTop IS TIOJTyYEeHHUS MMOJIMATHIIEHA HU3KOTO JIaBJIcHHs (aBTOKJIAB KOJOHHOTO THIIA).

41 PeakTop IerUAPUPOBAHHS ATKUIAPOMATHUECKUX YIJIEBOJOPOJOB JUIsl TMOJYYEHUS CTHpOJIA
OJIOYHBIMHU 3MYJIBCHOHHBIM METO/IOM MEPUOANYECKUM U HETIPEPHIBHBIM METOJIOM.

42. OcHOBHBIE (DAKTOPBI, OMpPENENAIONINE MPOLecC B PEaKUMOHHON 30HE. OCHOBHBIE 3JE€MEHTHI
pacuera peakllnOHHOM 30Hbl. KOHCTpYKTHBHBIE 0COOEHHOCTH HE(PTEXUMHUECKUX PEAKTOPOB.

43. PeaxkTOppl Ui TpPOBEAEHUS TNPOIIECCOB B TOMOTeHHOW ra3oBoil (asze. Peaktopsl
NEPUONIECKOTO nencTBus (M30TEepMUUECKHE, HEU30TEPMUYECKHE). PeaxTopbl
MOJIyNIEPUOINYECKOTO IeHCTBHSL.
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44. WpeanbHble pEaKTOPbl HENPEPHIBHOTO ACUCTBUS (M30TEPMUUYECKUE, HEU3OTEPMHUUECKUE,
peakTopsl, paboTaIOIUE B aBTOTEPMUIECKOM PEKUME).

45. PeakTopsbl JUIsl IPOBENEHUS IPOLIECCOB B CUCTEME KUAKOCTb-KHUIKOCTh. PeakTophl cMelIeHus,
pEeaKTOpbl BBITECHEHUS.

48.PeakTophl AJIs1 IPOBENICHHS IPOIIECCOB B CUCTEME JKHIKOCTh — TBEPABIN KaTtaau3aTop. PeakTopsl
CMEILIEHHUS, PEaKTOPbl BEITECHEHUSI.

49. PeaxTOopbl sl TPOBEICHHS IPOIECCOB B CHCTEME Ta3-TBEpAbId KaTanmzatop. PeakTopsl
CMEILIEHHUS, PEAKTOPbl BEITECHEHUSI.

50. Peaktopsl ansi TpOBENEHHs IMPOLECCOB B CHUCTEME TIa3-)KUIKOCTh. PeakTopsl CMemeHwHs,
peaKTopbl BBITECHEHUS.

51. PeaxTophl A7 MpOBENEHUS MPOLIECCOB B CUCTEME TI'a3-KUJKOCTh-TBEPIBIM KaTaln3aTop.
PeakTopsl cMelIeHns, peakTopbl BEITECHEHUSI.

52.Peaktopbl 0€3 IUPKYISAIIH KaTalu3aTopa. PeakTopsl ¢ MUPKYIUPYIOMIMM KaTaIn3aTOPOM.

53. PeakTopsl 1715 TETEPOTEHHBIX CUCTEM. PEaKTOPBI ¢ KUTISIIIAM CIIOEM.

o4, Koncrpyxknus peaKkTopoB JUTSt OTJEIBHBIX He(PTEXUMUYECKUX IIPOLIECCOB
(ruIpOTeHU3AIMOHHBIX, TEPMUYCCKUX U KATATUTUICCKUX).

55. Pacuer peakTopoB 1O 3aJaHHBIM HCXOJHBIM JIAHHBIM HEPTEXUMUYECKHX IPOIIECCOB.
MartepuanbHblii  0ajaHC. XMMHMUYECKOTO peakTopa. TerioBoil OajlaHC XMMHYECKOIO peakTopa.
OmnpeneneHne TEXHOJIOIMUECKUX Pa3MEPOB PEAKTOPOB.

Oopazey dunema K IK3amenam

I'PO3HEHCKWH I'OCY JAPCTBEHHbBIM HEDGTSIHOU TEXHUYECKW YHUBEPCUTET
HMeHH akageMuka M. /[. MummoHImKoBa
kKadenpa « XuMu4uecKass TEXHOJIOTHS HepTH 1 raza»

buner Nel
Juciunnuaa « XuMu4ecKkne peakTopbl HehTexuMum»
HuctutyT HedpTH M ra3a rpynmna _HTC -21 cemectp _7

1. KJ'IaCCI/I(bI/IKaHI/IH XUMHYECKUX peakTopoB. DakToOphl, BAMIIONINE HA KOHCTPYKIIMIO XUMHYSCKAX

PEAKTOPOB.

2. PeakTopsl JUIsl IpOBEACHMS PEAKIMI B Ta30BOM (ha3e HaJl TBEPABIM KaTAIH3aTOPOM. PeaKTophI co

CIIONIHBIM CJIOEM KaTajJu3aTopa

3. Pacuer peakTopoB. MartepualbHbIN 0ajgaHC M TEIUIOBOM OalaHC XHMHUYECKOIO pPE€aKTOopa.

OmnpenieieHUe  pa3MEpOB M KOJMYECTBA PEAKTOPOB  JUIS  NPOBEACHHS TEXHOJOTMYECKOIO

aponecca.

Ymeeporcoaro:
Jlekmop 3ae. kagpeopoi «XTHI»

« » 202

7.2. Temsbl pedpepaToB

1. Ponb peakTopoB B HEPTEXUMUYECKOM MPOILIECCE.

2. PeakTopsl 17151 MPOBEICHNUS TOMOTI'€HHBIX peakiiii B ra3oBoil dase.

3.PeakTops! 17151 MpoBeIeHUS TOMOTEHHBIX U reTepo(da3HbIX peakiuii B KHUIKOH (aze.

4. PeakTOopbl JUIsl IPOBEACHUS pEakIMii B cUCTeMe Ta3 — XUAKOCTh. Kiaccudukanus peakTopos
CHCTEMBI T'a3->KUJAKOCTb.

12




5. Pa3HOBUIHOCTH KOHCTPYKIMI pEaKTOPOB JJIsi MPOBEICHUS PEaKLIU B CUCTEME Ia3 — KUJIKOCTD:
C MEXaHMYECKHM JUCIEPrHpOBaHMUEM Ta3a B kuakoctu (rpymma PM); ¢ memankoii B cB0OOIHOM
oobeme (turt PMC); ¢ Memankoi B IUPKYIAIMOHHOM KOHTYpe (Tur PMLI).

6. PeakTopsl aiisi mMpoOBeNEHUS PEaKIUid B CUCTEME Ta3 — KHUJIAKOCTh. Peakropsl IuieHOUHbIE (Ipyria
PII); co cBoGoano crekaromed mienkoit (tun PIIC; ¢ Bocxopsmeii minenkoit (tun PIIB); ¢ 3akpydeHHBIM
ra3oKuAKOoCTHBIM noTokoM (tum PII3).

7. Peaktopbl mis TIPOBEACHUS peakiMii B ra30BOM (ha3e Haa TBEPABIM KaTanu3zatopoM. TpyOuarsie
PEaKTOpBI; KOKYXOTPYOHBIE PEaKTOPHI; PEAKTOPHI CO CILIONIHBIM HEMOIBHKHBIM CIIOEM KaTalu3aTopa;
aI[I/Ia6aTI/I‘IeCKI/Ie PCaKTOpPLI; p€aKTOpa CEKUMOHUPOBAHHOI'O THUIIA.

8. Peakropbl Ui MpoBeACHHS peakiMii B ra30BOi (a3e Hal TBEPIbIM KaTaln3aTopoM. PeakTopbl C
MOJABIKHBIM ~ CJIOEM  KaTajJu3aTopoM; C MEUICHHO JIBUXKYIIMMCS IUJIOTHBIM CJIOEM; C
MICEBJOOKIDKEHHBIM  (KUISIIMM)  CIIOEM; C  KaTajJu3aTopoM, JBIKYIIUMCA B  PEXHUME
MTHEBMOTPAHCIIOPTA.

9.Tpexda3Hbie peaKTopHI.

10. KoHCTpyKITHs 1 0COOEHHOCTH peakTopoB mporiecca cuaTe3a MTBD u meranona.

11. KoHCTpyKIHsI 1 OCOOEHHOCTH PEaKTOPOB IPOIIecca CEPHOKUCIOTHOTO aIKHIIMPOBAHUS.

12. PeakTopbl TpPOIECCOB OPraHMYECKOTO W HEPTEXMMHUYECKOro CHHTe3a. KOHCTpyKIus u
0COOEHHOCTH PEaKTOPOB MPOIECca TEPMUUECKOTO TUPOIH3a YIIIEBOJOPOTHOTO ChIPbS.

13. KoHcTpykumss W OCOOCHHOCTH pPEaKTOpOB Tporecca pupOpPMHUHTa IS TIOJYYSHHS
apoOMaTUYECKHUX YIJIEBOJIOPOJIOB.

14 KoHCTpyKIIMsT W OCOOCHHOCTHM PEAKTOPOB TMpollecca JIETHAPUPOBAHUS  TapaduHOBBIX
YTJIEBOJIOPOJIOB.

15. KoHCcTpyKIus 1 0COOCHHOCTH PEaKTOPOB MpoIiecca MOJTydeHUs H30TIPEeHa.

16. KoHCTpyKIMsS 1 0COOCHHOCTH PEaKTOPOB MpoIlecca ruaparamnus ojaeuHOB (CEpHOKUCIOTHAS U
npsiMas  TUapatanus oJeUHOB Ha KHUCJIOTHOM —KaTalM3arope, Ha IEOJUTCOEPKalIuX
KaTaau3aTopax.).

17. KoHcTpyKIusi 1 0COOEHHOCTH PEaKTOPOB Ipollecca CUHTE30B Ha OCHOBE OKCHJA yriepoia u
BOJIOpOJa (CHHTE3-Ta3a).

19. KoHcTpykiuss ¥ OCOOCHHOCTH pEaKTOPOB Mpollecca aIKWIMPOBaHHsS (HA XJIOPHUCTOM
ATIOMHUHHHY, Ha [IEOJIUTCOACPKAIINUX KAaTaIN3aTOPax).

20. Koncrpykuusi 1 0co6eHHOCTH peakTopoB mpoiecca okucienus UIIb (konoHHble, peakTopa ¢
MEePEeMEIINBAIOIIUMUCS YCTPOUCTBAMU, PEaKTOPa SPAUGTHOTO TUIIA).

22. KoHcTpykiuss ©“ 0OCOOEGHHOCTH PEaKTOPOB IMpoliecca CEPHOKHUCIOTHOTO — PA3JIOKEHUS
TUAPOTIEPEKUCH U30TIPONIIIOEH301a Ha PEHOM U alleTOH.

23. PeakTopbl mpo1eccoB CyIb(GUPOBAHUS U CYIIb(PaTUPOBAHUS (PEaKTOP C PeaKIIMOHHOM TapesKoi
(crakaH); KackajJ peakTOpPOB ¢ TyYpOMHHBIMHU MEIIAJKaMU; PEaKTOp C BPAIlAIOIUMCSl BHYTPEHHUM
6apabaHOM; TNIEHOYHBIN PEAKTOP).

24 Peaktopsl  mpoueccoB  mosyueHus BMC: IIBA wu IIH wu  nomunponunena.
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7.3. Onucanue noka3zartesieid u KPUTEPUEB ONCHUBAHUA KOMIIeTEeHIIMH Ha PA3JTUYHBIX Tallax UX (l)OpMHpOBaHI/IH, OIIMCaHHu ¢ IIKAJbI

OlLleHUBAHMS
[Inanupyembie pe3yabTaThl Kputepuu onieHrBanus pe3yabTaToB 00ydeHUsI HaumenoBanue
OCBOEHMS KOMIIETCHIIUH (HEeyOBIIETBOPUTENBHO) | (yIOBIETBOPUTEIBHO) (xopor110) (oTMuHO) OLIEHOYHOI'O CPEICTBA
IK-2. Crioco0eH oprann3oBaTh ONePaATUBHBIH KOHTPOJIb H KOOPAMHAIIMIO PA00THI TEXHOJIOTHYECKHUX YCTAHOBOK
3HATh KOHCTPYKIUU PEKTOPOB ®parMeHTapHble 3HaHUs | Heronnble 3HaHUSA CdopmupoBan- | ChopmupoBannsie | Bompocs u 6uneTs! k
COBPEMCHHBIX MPOLECCOB HBIC, HO | CHCTEMaTHYEeCKIE K JK3aMEHY
HedTenepepabaThIBAIOIIETO colepIKAIIHe SHAHS
KOMILJIEKCa, METO/IbI u
OT/IebHbIE
COBPEMEHHBIE s
nH(OPMAaLlMOHHBIE TEXHOJIOTUU TpOOCILI
JUISL ONIEPATHBHOTO YIIPABJICHUS SHaHUA
TEXHOJIOTUYECKUM  IIPOLIECCOM,
HaKeThl MPUKIAAHBIX IPOrpamMM
UL pacdera M peryaupoBaHMs
TEXHOJIOTUYECKUX MapaMeTpoB
PEAKTOPHOTO 000PYLOBAHMS
yMeTb HCIOJIb30BaTh MakeTbl | YacTUuHble yMEHUS Henomnnble ymenus YMmeHus CdopmupoBaHHbIe
MMPUKIAAHBIX ITPOI'paMM JIA MOJIHBIE, YMEHUSA
pacuera u OIepaTUBHOIO JIOTyCKatoTes
yIIpaBJICHUS TEXHOJIOTUYECKUMHU
HeOOoIbIIINe
napameTpamMH peakTOpHOTO 5
o0opynoBaHus OLIMOKH




BJIA/1eTh MeToJaMu
KOHCTPYHPOBAHMS,
IIPOEKTUPOBAHUSA u

MOJICTUPOBAHMSI PEAKTOPOB
HedTenepepadaThIBAIOIIIX
MPOIECCOB; 3HAHUAMHU U
HaBbIKAMH OCBOCHUSA u
IKCIUTyaTal[ii PEaKTOPHOTO
obopynosanus HII3.

YactuyHoe
HaBBIKAMH

BJIaJICHUEC

Hecucremarnueckoe
HNPUMEHEHUE
HaBBIKOB

B
CUCTEeMATHYECKOM
IMPUMCHCHUU
HAaBBIKOB
JIOITYCKAIOTCS
npoOebI

Ycnemnoe "
CHCTEMaTHUUYECKOE
HPUMEHEHNE
HABBIKOB

Bomnpocs! u OumneTst k
K 9K3aMEHY
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8. OcobenHnocTH peaqu3anui JUCHUIIJIMHBI ISl HHBAJIUAO0B U JIUII C
OIrpaHMIYC€HHBbIMHA BO3MOKHOCTAMMU 310POBbSI

JUIs OCYILECTBJIEHUS HpPOLELYp TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH U IPOMEKYTOUHOU
aTTecTanuyd OOy4aromuxcs Cco3JaHbl (OHIBI OIICHOYHBIX CpPEACTB, aJalTHPOBAHHBIC JUIS
MHBAJIUAOB M JIML C OrPAHUYEHHBIMU BO3MOYKHOCTSMHU 37I0POBbSI U I03BOJISIIOIIME OLIEHUTh
JOCTHKEHHE MMM 3allJJaHUPOBAaHHBIX B OCHOBHOH 0O0Opa3oBaTeNbHOW IMporpaMMe pe3ysbTaToB
oOy4eHHsT U YpOBEHb C(POPMHUPOBAHHOCTH BCEX KOMIIETEHIIHMI, 3asBJICHHBIX B 00pa30BaTEIbHOM
nporpamme. @Popma  OpoBENEHMS ~— TEKyIled  arrectauuud s CTYJEHTOB-HWHBAJINJIOB
YCTaHaBIMBAETCA C Y4Y€TOM MHJUBUIYAIbHBIX MNCUXO(U3NUECKUX OcCOoOeHHOocTel (YCTHO,
MMCbMEHHO Ha Oymare, NMUCBMEHHO Ha KOMIIbIOTepe, B (opme TecTHpoBaHus H T..). llpum
TECTUPOBAHUU Uil CIIA0OBHISALIUX CTYAEHTOB HCHOJB3YIOTCS (DOHIBI OIEHOYHBIX CPEICTB C
YKpYIHEHHBIM mpudrom. Ha sx3aMeH mpuriamaercs COnpoBOKIAIOIINM, KOTOPbII 00ecriednBaeT
TEXHUYECKOE  CONPOBOXKIEHHE  CTyAeHTy. Ilpy  HEoOXOAMMOCTH  CTYAEHTY-UHBAIHUIY
IIPEJOCTABIISIETCS JIONOJIHUTENILHOE BpeMs sl MOATOTOBKM OTBETAa Ha 3K3aMeHe (WU 3aueTe).
OOyuaromuecs € OrpaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbS M OOy4aronivecss HWHBAJINIBI
o0OecrieunBarOTCsl MEYATHBIMU W 3JIEKTPOHHBIMU 00pa3oBaTelIbHBIMU pecypcaMu (IPOrpaMMbl,
yueOHble TOCOOMSI Al CaMOCTOATEIbHONW paboThl M T.1.) B Qopmax, aJanTHPOBAaHHBIX K
OTPaHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMALIIH:

1) A5 MTHBATIMIOB U JIML C OTPAaHMYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI 110 3PEHMIO:

- IJIs cJenbIX: 3aJaHMs Ul BBIINOJHEHUS HAa CEMUHApaXx M IPAaKTHYECKHX 3aHATHIX
oopMIIsIOTCS penbeHO-TOYeUHbIM MIpudTOoM bpaiins wium B BHUIE 3IEKTPOHHOIO JOKYMEHTa,
JOCTYITHOTO C TOMOIIbI0 KOMIBIOTEpPA CO CIEHUATN3UPOBAHHBIM IMPOrPaMMHBIM OOecledeHueM
IUIsL CJETBIX, JTM00 3a4UTHIBAIOTCS ACCHCTEHTOM; MUCbMEHHBIE 3a/laHMsl BBINOJHAOTCS Ha Oymare
penbedHO-TOUeUHbIM MpudTOM bpaiias winm Ha KOMIBIOTEpE €O  CHELMATU3HMPOBAHHBIM
IIPOrpaMMHBIM 00€eCIieueHHEM ISl CIIeNbIX 00 14 HaIMKTOBBIBAIOTCS ACCUCTEHTY; 00yJatOUMCs]
IV  BBIMOJIHEHUS 33JaHUsl NPU HEOOXOJMMOCTH IPEJOCTABIISAETCS KOMILJIEKT IHChbMEHHBIX
INPUHAISKHOCTEH M Oymara Juisl MUchbMa pelibe(HO-TOYeUHbIM IpudTOoM bpailiisa, KoMbloTep co
CHELUAIU3UPOBAHHBIM IPOrPAMMHBIM 00ECIIEYEHUEM JIJIs CIIETIbIX;

- A cJaadoBuASAIMX: OOecreunBaeTcs HHAMBUAYAJIbHOE PAaBHOMEPHOE OCBELICHUE HE
MmeHee 300 sirokc; 00ydaroMMes Ul BHIIOJIHEHUS 3aJJaHUs ITPU HE0OOXOAMMOCTH MPEI0CTaBIISIETCS
YBEJIMUUBAIOIIEEe YCTPOUCTBO; BO3MOXKHO TaKXK€ HCIOJIb30BAaHUE COOCTBEHHBIX YBEIMUYUBAIOIIMX
YCTPOMCTB; 3a/laHUsl U1 BBINIOJIHEHUS 3a1aHUI 0(OPMIISIOTCS YBETMUEHHBIM HIpU (PTOM;

2) U1 MTHBAJIU/IOB U JIUL C OTPAaHUUYEHHBIMHM BO3MOYKHOCTSIMU 3/I0POBbS MO CJIYXY:

- NI TIyXuX M cjJadocjablmammx: oOecrneynBaeTcss Haluyue 3BYKOYCHJIMBArOILEH
annaparypsl KOJJISKTUBHOTO MOJIb30BaHUS, IPU HEOOXOIUMOCTH 00YyUYaIOIIUMCS TIPEA0CTABIIACTCS
3BYKOYCWJIMBAIOLIAsl annaparypa WHIMBHUIYaJIbHOTO IIOJIb30BAHUS; IPEJOCTABISIOTCA YCIYI'H
CYpJOTIEPEBOIUNKA;

- IS CJENOINJYXHMX JOIyCKAaeTcs IPUCYTCTBHUE aCCHCTEHTA, OKa3bIBAIOLIErO YCIYTH
Tu(IOoCYpIONIepeBOYMKa (IOMUMO TpPeOOBaHMM, BBIMOJHAEMBIX COOTBETCTBEHHO JUISl CIEMbIX U
TIIyXUX);

3) Ang U C TOKENBIMU HApyUIeHMSAMH pPEYH, TIIYXUX, CIa0OCHbIIAMNX JeKIHH U
CEeMMHapBbI, IPOBOIUMBIE B YCTHOI (opme, MPOBOAATCS B MUCbMEHHOH (Gopme;

4) nns WHBANIMIOB M JIMIl C OTPAaHUMYEHHBIMM BO3MOJKHOCTSMH 3J0POBbs, HMEIIIHX
HAPYLICHUS] ONIOPHO-ABUIATEJbHOIO anmnapara:



- I JIAI ¢ HApYIICHUSAMHA OIIOPHO-ABUIaTCIIbHOTO allliapaTad, HaApYIICHUAMU ABHUTATCIIBHBIX
(GyHKIMH BEpXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHHUX KOHEYHOCTEH: MUCHMEHHBIC 3aJ[aHHS
BBIIIOJIHAKOTCA Ha KOMIIBIOTCPEC CO CHCHHUAIM3UPOBAHHBIM IMPOrpaMMHBIM obOecrnieueHueM WA
HAJIUKTOBBIBAIOTCSl ACCUCTEHTY; BBITIOJIHEHHE 3aJJaHUH (TECTOB, KOHTPOJIBHBIX PabOT), MPOBOJUMBIC
B IMUCEMEHHOU (popme, TPOBOISITCS B YCTHOH (hopMe TyTeM orpoca, 6ecepl ¢ 00ydaronmumcs.

9. YueOHO-MeTOAUYeCKOEe M UHPOPMALIMOHHOE o0ecTieYeHHe TUCIUNINHBI

9.1 JIuteparypa

1. Kumun 1O.H., 3apyobuna A.H., Omudepenxo I'.JI., MBankun A.H. UmkeHepHas Xumwsl.
XUMHYECKHE PeakToOphl: YueOHoe mocobue ajisi CTyneHTOB Bcex (hopm obyuenus. — M.: ®I'BOY
BO MI'VJI, 2016. — 140 c.

2. Kuma FO.H. Xummueckue peaktopsl: yaeOHoe nocobue. — M.: ®I'BOY BIIO MI'VJI, 2015. —
88 c.

3. HIranée 0. b., Kopo6oukun B. B. O0mas xumMudeckass TeXHOJIOTHS. XUMHUCCKHAE TPOIIECCHI
U peakTopsl: yaeOHoe mocodue. — Tomck: M3a-so TITY, 2008. — 180 c.

4. CwmupHoB M. H., Bomxunckuii A. 1. XuMmnuyeckue peakTopbl B nmpumepax u 3agadax. — JL.:
Xumus, 1986.

5. Bepuuxosckas H. B., Manozemon 0. B., [lokposckas C. A. Karanutuueckue mnpoueccsl B
peakTopax ¢ HEMOJABIKHBIM CJOeM: YUueOHO-METOJNYecKoe MocoOue Al KOMITbIOTEPHOTO Kypca
10 MH)KCHEPHOW XUMHUHU KaTaluTU4IecKux rnpoieccoB / HoBocubupck: Hoocu6. roc. ya-T., 2008. -
68c.

6. Anuykosckas E.B., YmakoBa H.M. Maremarnueckoe MOJETMPOBAHHE XUMHUUYECKHX
peakTopoB: yueb. mocodue. — Upkyrck: M3a-so Upl'TY, 2008. — 52 c.

7. HockoB A.C. IIpombllIJieHHbIE KaTaJIMTHYECKHE pPEAaKTOPhl M WX O0COOCHHOCTH //
[TpombInIIeHHBIN KaTaau3 B JIEKIUAxX noa. peaakuueit npod. A.C. Hockosa . M.: Kansuc. - 2006. —
Brin. 4.- C.31- 66.

8. IlerpxoB B.W., KopsiTiiea A.K. XuMmudeckue peakTopbl. DIEKTPOHHOE y4eOHO-METOAMYECKOE
nocoobue. — Hwxuuit Hosropoa: Hmwkeropoackuii rocynusepcurert, 2012, — 71 c.

9. Boponuos K.b. Xumundeckue peaktopsl: yuebHoe nocobue - M: Dautyc, 2017. - 80 c.

10. Bannsix O.I1. O6opynoBanue 11 HePTEeXUMHUECKUX MPOU3BOACTB. YacTh 2: YuebHoe nocodue
— CII6: Yuausepcuter UTMO, 2015. — 44 c.

11. CoxonoB, B.H. TI'azoxuakoctHeie peaktopsl. // B.H.Cokonos, Jlomanckuii M.B. JL.:
Marmmunoctpoenue (Jleaunrp. ota.), 1976. - 216 c.

12. JIsnkoB, A.A. PacdeTsl peakllMOHHOH anmaparypbl XUMHYECKUX MPOU3BOACTB. // A.A Jlsnkos,
I".H. UBanos, B.B.boukapes. Yue6. [Tocobue/Tomck: N3a.-so TIIY- 2002. - 122c.

13. CmupnoB, H.H. Xumnueckue peakTopsl B IpuMepax U 3ajavax. YuebHoe nocoodue. J[ns By30B.
-2-e u3 1., nepepad.// H.H.Cmupnos, A.M. Bomxunckuit. JI.: Xumus, 1986. - C.224.

14. MouceeB, A.B. PacuerHple MeToAbl oOmpeAencHUs (UIUKO-XUMHUYECKHMX CBOWCTB
YTJIEBOJAOPOJHBIX cucTeM, HedTeil u HedTenpoaykToB: [IpumMeps! u 3anaun: yued. mocodue / A. B.
Moucees. — Komcomousck-Ha-Amype: 'OV BIIO KHAI'TY, 2010. — 179 c.

15. TlonukapoB, U.W., u np. Pacuersl MammH M anmaparoB XUMHYECKUX TPOU3BOJICTB H
HedTerazonepepadboTku. //U.N. [lonukapos, C.1.[Tonukapos, C.B. PaukoBckuit. — M.: Anbda - M.,
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2008. -720 c.

16. JIsmkoB, A.A. PacueTsl peaklIMOHHON ammaparypbl XAMUYECKUX MPOU3BOJACTB. // A.A JIAnKoB,
I".H. NBanos, B.B.boukapeB. Yue0. [Tocooue/Tomck: U3a.-so TITY- 2002. - 122c.

17. I'psasnoB, U.A. IlpoexkTupoBaHMe U pacyeT anmnapaToB OCHOBHOIO OPraHMYECKOIO CHHTE3a.
VYuebnuk ans By30B / U.A. I'pszuaos, P.I. lurypos, B.B. Kadapos, M.I'. Makapos / - M.: Xumus,
1995. -256 c.

18.Pokuna H.M., JIsmkoB A.A. TexHoJOTHYECKHME pacdeThl B IMPOIECCaX CHUHTE3a TOJIHUMEPOB.
Tomck, TITY, 2004. - 167 c. COOpHUK IPUMEPOB U 3aa4.

9.2 YyeOHO-MeTOANYECKOE 00ecneYyeHHe /15 BLIMOJHEHU CAMOCTOATEILHBIX U
NPAaKTHYeCKHUX padoT

1.Metonuyeckre yka3aHUS K OINPEIENICHUIO TEIJIOBBIX CBOICTB yrieBoJopoaoB. Pacuer
TEIUIOEMKOCTH  WHAMBHIYaJTbHBIX  yIJICBOJOPOJOB,  HEe(TEHPOAYKTOB U TPOAYKTOB
Herexumuueckoro cuHte3a. / Axmamoa X.X., Maxmymosa JLII., Xanucora XK.T., MycaeBa
M.A., TakaeBa M.A. /T'po3nsrii -2010. - C.77.

2. Meroanyeckue yKka3aHus K pacueTHOW pabote. OmpepencHUe TUIOTHOCTH HWHIWBHIYaTbHBIX
YTJI€BOA0POJIOB, HEPTEIPOIYKTOB U MPOJYKTOB Heprexumudeckoro cuuresa. /M.A. Mycaesa, 3.A.
Abmynmexxunosa / I'posnsrii -2010. - C.19.

3. Metomuyeckre ykazaHus K pacueTHou pabote. [Ipumepbl pacdera MaTepualbHOTO OajiaHca
nporiecca JAeruapupoBanus Hu3mux mnapaduHoB / AxmanoBa X.X., Xamucosa XK. T./ I'po3Hsrlii -
2010. - C.14.

4. Meronuveckue yka3aHUs K pacueTHOW pabote. Pacuer marepumanpHOro OamaHca mpoiecca
MOJTYyYCHUS arleTalIbIeTuaa OKUCIeHneM dTuieHa. AxmanoBa X.X., Maxmymosa JI.III./ I'po3Hbrif -
2010. - C.22.

5. Meronnyeckne pekOMEHIAUMM JUIsl KypCOBBIX M JUIJIOMHBIX MPOEKTOB. CepHOKHCIOTHOE
anKuiIMpoBaHue n3o0yrana oyruneHamu. / X.X. Axmanoa, M.X. Maromanosa, M.JI. I6parumoBa.
I'poznsrii -2011. - C.62.

6.Y4eOHoe mocoOue 1o MUCHUILIMHE «XUMHUYECKHE peakTopbl». Pacuer peakTopoB MPOU3BOJICTB
HedTenepepabaThIBalOIel MPOMBIIUIEHHOCTH M OpraHuyeckoro cuHre3a / AxmagoBa X.X.,
Xamucosa XK.T., 3.A. Aonynmexunona, 2.Y. Unpucosa / I'po3nsrii -2016. - 104 c.

7. X.X. AxmagoBa u jnp. Kmaccudukanus u KOHCTPYKIHSI PEAKTOPOB, NPUMEHSEMBIX B
HedTenepepabaTeiBatoiei ¥ HEPTEXUMHYECKOW MPOMBIIUICHHOCTH: Y4eOHO-METOAUYECKOE
nocobue / X.X. Axmanona, XK. T. Xanucosa, 2.Y. Uapucoa, M.A. MycaeBa, M.X. Maromasona,
O.1O. benoycosa, P.111. filmaes — I'po3nsiii: [THTY, 2021. - 208 c.

9.3 Mertoanueckue yKa3aHusi M0 OCBOCHHIO JUCHMILIMHBI «XMMHYeCKHe PeaKkTOpbI
He(Texumun» npuseaeHsl B Ilpunoxenue 1.

10. MaTepuaibHO-TeXHHYECKOe O0ecrevdeHne TUCITUIIUHBI
1. Kimacc ¢ NEepCOHAIbHBIMU KOMITBIOTECpAMU [UIA IPOBCACHUS ITPAKTUUCCKUX pa60T.

2.IlporpammHoe obecnieuenre u IHTepHET-pecypCHl.

IHpuioxenue 1
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MeTozmqecmle YKa3aHuA 10 OCBOCHUIO JTUCHMUIIJIMHBI

«XHMHYECKHE PEAKTOPBI HEQ)TeXI/IMI/II/I»

1. MeToauueckue yKa3aHusi Jjs 00y4aroIuxcs M0 MJIAHUPOBAHUIO M OPraHU3ALUH
BpeMeHHU, HE0OXOTUMOrO0 /IS OCBOEHHUS TUCHUILUIHHBI.

N3ydeHne pekOMEHIyeTCs HavyaThb C O3HAKOMJICHHS ¢ pabodeld  mporpammon
JTUCHUILIUHBI, €€ CTPYKTYPOM M COAEpKaHHWEeM pa3aesioB (MOAysei), (QOHIOM OIIEHOYHBIX
CPEICTB, O3HAKOMHUTHCS C Y4EOHO-METOJMYECKMM M HMHQOPMAIMOHHBIM 00OecreYeHHEM
JUCIIMTUTAHBL.

JuciumimHa «XHUMHYECKHE PeaKTOpbl HedTeXHMHUM» COCTOUT W3 7 CBS3aHHBIX
MEXy cO0010 TeM, 00eCTIeUYnBAIOIINX MTOCIEI0BATEILHOE U3YUCHHE MaTepuara.

OOydeHHe 10 JUCIHUILTNHE «XUMHUYECKHE PeaKTOPhI HeTeXUHMHUM» OCYIIECTBIISCTCS B
cienyromux Gpopmax:

1. AyautopHble 3aHATHS (JIEKIIMH, TPAKTHYCCKIE/CEMUHAPCKUE 3aHATHS).

2. CamocrosiTenibHass pabora cryaeHTa (MMOATOTOBKA K JICKIUSAM, HPAKTHYCCKHM
3aHATHSIM, pedeparaM W WHBIM (GopMaM THUCHMEHHBIX pa0OT, BBHITIOJHEHHE aHAIM3a KEHCOB,
WHIUBUAYaTbHAS KOHCYJIBTAIUS C TIPEIIOaBaTelieM ).

3. NnrepakTrBHBIE (GOPMBI TPOBEICHHS 3aHATUH (KOJUIOKBHYM, JICKIIUS-IACKYCCHSI,
TPYNIIOBOE pelIeHne Keiica u ip. GopMBbI).

Y4eOHbIii MaTepual CTPYKTYpPUPOBaH M W3ydeHHE JUCHUILIMHBI IPOU3BOTUTCS B
TEMaTHYECKOW TOCIIe0BaTeIbHOCTH. KakIoMy NIpakTHYECKOMY/CEMHUHAPCKOMY 3aHATHIO |
CaMOCTOSITCIBHOMY ~HM3y4YCHHIO MaTepHuaja MPeaIIecTBYeT JICKIUS 10 JaHHOH TeMe.
OOyuaromuyecss CaMOCTOATENbHO MPOBOAST TPEABAPUTENIbHYI0 MOATOTOBKY K 3aHATHIO,
MPUHUMAIOT aKTUBHOE U TBOPUECKOE y4acTHe B 0OCYKJIEHUU TEOPETUUYECKUX BOIIPOCOB, pa3zdope
MpOoOJIEeMHBIX CUTYallui U MIOMCKOB MyTel UX peuieHusi. MHorue npooiaemMsl, u3ydaeMble B Kypce,
HOCSIT JMCKYCCHOHHBIN XapakTep, 4TO MpeanojiaraeT WHTEPAaKTUBHBIA XapakTep MpPOBEIACHUS
3aHSTHUI HAa KOHKPETHBIX IPUMEpax.

OrnrcaHue mocyIeI0BaTeILHOCTH JEHCTBUM 00YJaroIerocs:

[Ipn m3ydyeHuu Kypca ciieyeT BHUMATENbHO CIyIIaTh UM KOHCIEKTUPOBAaTh MaTepual,
U3JlaraéMblii Ha ayIuUTOPHBIX 3aHATHAX. [[1s ero moHMMaHuWs M Ka4eCTBEHHOTO YCBOCHMS
pEKOMEHAyeTCs CIeAyIoIas MoCae10BaTeIbHOCTh ICHCTBUI:

1. Tlocne oxkoH4aHUSA Y4eOHBIX 3aHATUN Ul 3aKpeIICHUS MaTepualia MPOCMOTPETh U
00yMaTh TEKCT JIEKLUHU, MPOCIYIIaHHON CEroAHs, pa3odpaTh paccMOTpeHHble npumepsl (10 —
15 Munyr).

2. Ilpu moAroToBKe K JIEKUUHU CIETYIOLIEro JHS MOBTOPUTH TEKCT MPEIbIAYIIEeH JIeKINH,
MOyMaTh O TOM, Kakasi MOKeT ObITh cieayromiast Tema (10 - 15 munyT).

3. B Teuenue Henenu BbIOpaTh Bpemst A paboThl ¢ iuteparypoil B Oubnuoteke (mo 1

qacy).

4. Ilpu mOAroTOBKE K MPAKTUYECKOMY/ CEMUHAPCKOMY 3aHSATHIO MOBTOPUTh OCHOBHBIE
MOHATHS 110 TEME, U3YyUUTh IIPUMEpPHI. Pellas KOHKpEeTHYI0 CUTYaluIo, - IPEABAapPUTEIbHO ITOHSATH,
KaKoM TeopeTH4YeCKUi MaTepuall Hy)KHO HCHOJb30BaTh. HameTuTh miaH pemieHus, nonpoOoBarthb
Ha €r0 OCHOBE PEHINTH | - 2 MPAKTUYECKUE CUTYALINH.

2. Meroauyeckue ykasaHusi 1mo padore o0y4almMXCsi BO BpeMsi NPOBEACHHSA

JIeKIMH.

Jlekuuu far0T  OOyyaroIMMCS CHUCTEMAaTU3MPOBAHHBIE 3HAHUSA 1O JUCLMIUIMHE,
KOHIICHTPUPYIOT X BHUMaHHE Ha HauboJiee CIOKHBIX M BaXKHBIX Bompocax. JIeKiuu oObIYHO
U3JIAraloTcsl B TPAJUMIMOHHOM WM B MpoOieMHOM ctuie. [iIs CTyaeHTOB B OOJIBIIMHCTBE
ciiyyaeB B mpoOseMHOM ctuie. I[IpoOiaeMHBbI CTUIb MO3BOJIET CTUMYIHMPOBATH AKTHBHYIO
MO3HABATEJIbHYIO JIEATENILHOCTh OOYUalOIIMXCSl M MX HHTEpeC K AUCHUILIUHE, (PopMUpOBaTh
TBOPYECKOE MBIIICHHE, Npuderartb K MPOTUBONOCTABICHUSIM W CPaBHEHUSM, JenaTh
0000I11eHNs, aKTUBU3UPOBATh BHHMaHUE OOYYAIOMIMXCS IyTeM IOCTAaHOBKH MPOOJIEMHBIX
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BOIIPOCOB, MOOLIPSTH TUCKYCCHIO.

Bo Bpems JIEKIMOHHBIX 3aHATHI PEKOMEHIYETCS BECTH KOHCIIEKTHMPOBAHHME Y4EOHOIO
MaTepuaia, oopamaTrh BHUMaHHEe Ha (OPMYIUPOBKH U KAaTETOPUH, PACKPBIBAIOLIME CYTh TOTO
WM UHOTO SIBJIEHUSI, WM IIPOLIECCOB, BBIBOJIbI M MIPAKTUUYECKUE PEKOMEHAALINH.

KoHcnekr nekuuu nydie moapasaeisiTh Ha MyHKTHI, COOMIOAas KPaCHYIO CTPOKY. DTOMY
B OoybmIoN crenmeHW OyayT CHOcOoOCTBOBAaTh BOIMPOCH IUIAHA JICKLIWH, NPEIIOKEHHBIS
npenojasatesnaM. Crenyer oOpaimarh BHUMAaHHME HA AaKLEHTHI, BBIBOJbI, KOTOpBIE J€jacT
IpenojaBaTellb, OTMeuas HauboJiee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHualle 3aMedaHusIMu
«BAXKHO», «XOPOLIO 3allOMHUTH» U T.II. MOXXHO Jenarh 3T0 U C MOMOILIBIO Pa3HOLIBETHBIX
MapKepoB WUJIM py4eK, NOAYEPKUBasi TEPMUHBI U OTIPE/ICIECHHUS.

LemnecooOpa3zno paszpaboraTe COOCTBEHHYIO CHCTEMY COKpalleHHid, abOpeBwaryp u
cuMBOJIOB. OpAHAaKo MpH JanbHeHied padoTe ¢ KOHCHEKTOM CHMBOJBI JIy4dllle 3aMEHUTh
OOBIYHBIMH CJIOBaMH JUIsl OBICTPOTO 3pUTEIBHOIO BOCIPUSTUS TEKCTA.

Paborass Hag KOHCHEKTOM JIeKUUH, HEOOXOAMMO HCIOJIb30BaTh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JIUTEPATypy, KOTOPYIO JOIMOJHUTEIBHO PEKOMEHJOBAJ IPEIOoJaBaTeb.
NmenHo Takas cepbe3Hasi, KpoNOTIMBas padoTa ¢ JIEKIIMOHHBIM MaTepraIoM MO3BOJUT IIyOOKO
OBJIAJIETh TEOPETUYECKUM MaTEPUATIOM.

Tematuka nekmnuii naercs B paboueid mporpaMmme AUCIUTUTHHBIL.

3. Mertoauyeckue YKa3aHus odyuaromumcest no MOAr0TOBKE K
NPAKTUYECKHUM/CEMHUHAPCKUM 3aHSATHSIM.

Ha mnpakTuyecknx/CEeMUHAPCKUX 3aHATUSAX MPUBETCTBYETCS aAKTHBHOE YYacTHE B
00CY)KJIEHMH KOHKPETHBIX CUTYyallui, CIIOCOOHOCTh Ha OCHOBE IOJIyYEHHBIX 3HAHUN HAXOIUTh
HanOosiee S(PQPEKTUBHBIC pEIICHUS IOCTAaBICHHBIX MPOOJIEM, yMETh HAXOIUTh TOJIE3HBIN
JOTIOJIHUTEIbHBIIIMATEpHAI [0 TEMATUKE CEMUHAPCKUX 3AHITHH.

CryneHTy peKkOMeHyeTcs CIeayroIas CXeMa MOArOTOBKH K CEMUHAPCKOMY 3aHATHIO:

1. O3HakomiieHHE C IUTAHOM  OPAKTHYECKOTO/CEMUHAPCKOrO  3aHATHS, KOTOPBIN
OTPAXKAET COJEPKAHUENPENTIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKITHA;

3. [IpounTaTh OCHOBHYIO U JOTIOTHUTEIBHYIO JINTEPATYDPY.

B mnponecce moAroToBKM K IPAaKTHMUECKUM 3aHATHSIM, HEOOXOIUMO OOpaTUTh ocoboe
BHUMaHUE Ha CaMOCTOSITEIIbHOE M3Y4YEHHE PEKOMEHJIOBAHHOM jmrtepatrypsl. [Ipu Bcell mosHoTE
KOHCIIEKTUPOBAHUS JIEKUMM B HEW HEBO3MOXXHO H3JIOKHUTh BECh Marepuaia H3-3a JUMUTA
ayIuTopHBIX yacoB. [loaTomy camocrosiTenbHas paboTa ¢ yueOHUKaMU, Y4€OHBIMU TOCOOUSIMH,
HAy4YHOM, CIPaBOYHOM JUTEpaTypoOl, MaTepuallaMH IEepUOJMYECKUX u3AaHuii u HHTepHeTa
sBisgercs Haubosee 3((HEeKTUBHBIM METOJOM IOJIyYEHUS JOIMOJHUTEIBHBIX 3HAHUN, MO3BOJISET
3HAYUTENIBHO aKTUBM3MPOBATh NPOIECC OBNaACHUS HHPOpMAIMe, CIocoOCTByeT Ooee
rIyOOKOMY YCBOGHHIO HM3ydyaeMoro wmatepuana, (opMHpyeT y CTYACHTOB OTHOUICHHE K
KOHKpeTHOM mpobiieMe. Bce HOBble MOHATHS IO HM3y4aeMOW TeMe HEOOXOIMMO BBIYYUTh
Hau3yCTh MU BHECTHU B TJIOCCAPUI, KOTOPBIN I11€ecCO00pa3HO BECTH C CaMOro Haudaia U3y4eHUS
Kypca;

4. OTBETUTH Ha BOIIPOCHI IJIaHA MPAKTHYECKOT0/CEMUHAPCKOTO 3aHTHS,

5. BeImosHUTE ToMalliHee 3aJaHue;

6. [IpopaboTaTh TecTOBBIC 3aJaHUS U 33]a4H;

7. Ilpu 3arpyaHeHusix chopMylIupoBaTh BOMPOCH K MPENoaBaTelto.

Pezynprar Takoil pabGOTHl JTODKEH MPOSBUTHCS B CHOCOOHOCTH CTYJIEHTa CBOOOJHO
OTBETUTh HA TEOPETUYECKHE BOIMPOCHI MPAKTUKYMa, BBICTYNATh U Y4aCTBOBATh B KOJUJIEKTHUBHOM
O0OCY)KJIEHHH BOMPOCOB M3y4aeMOW TEMbI, MPABUJIBHO BBHITIONHATh MPAKTHUECKHE 3a/laHUs U
WHBIC 32JIaHUs1, KOTOPBIE TAIOTCS B (DOH/IE OIIEHOYHBIX CPEJICTB AUCIUILTUHBL

4. Meroanuyeckne YKa3aHusi OOy4alOIIUMCS MO OPraHU3alUU CAMOCTOATEJILHOM
padoThI.

[enp opranu3anuu caMOCTOATEIHHON PabOTHI MO AUCHUTUTHHE «XHMHUYECKUE PeaAKTOPbI
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HepTeXHMUM» - 3TO YIIIyOJNeHHME W pacIlMpeHHe 3HaHWH B 00JacTH OCBOGHHUS Kypca
MPOEKTUPOBAHUS MIPEANPHUATHIA HEPTEXUMUUYECKOTO CHHTE32; (POPMUPOBAHHME HABBIKA M HHTEpEca
K CaMOCTOSITEIBHOM 1MO3HABATEIHHOM e TEIEHOCTH.

CamocrosarenpHas paboTa OOyJArOMIMXCS SIBJISETCS BAXKHEUITUM BHUIOM OCBOCHUS
COJICpKaHUS JUCIUIUIMHBI, MOJTOTOBKH K MPAKTHYECKUM 3aHATHUAM M K KOHTPOJBHOW padore.
Cioma ’ke OTHOCATCS M CaMOCTOSITENIBHOE YIIyOJNIeHHOE H3Y4eHHEe TEeM JUCIHUILINHBI.
CamocrosarenbHas paboTa IMpeacTaBiIseT cOOOM MOCTOSIHHO JEMCTBYIOIIYIO CHCTEMY, OCHOBY
00pa30oBaTeNLHOTO MPOIIECCa U HOCHT MCCIIEOBATEIILCKUN XapaKTep, YTO HOCIYKUT B OyaymiemM
OCHOBaHMEM /Uil HAIMCAHWS BBIYCKHON KBAaNMM(UKAIMOHHOW pabOThl, MPAKTUIECKOTO
MIPUMEHCHHMSI TTOJTyYeHHBIX 3HAHUU.

Opranuzanys caMOCTOATEIbHONM pabOThl 00Y4YaIOIIMXCSI OPUEHTHPYETCS Ha AKTUBHbBIE
METO/Ibl OBJIAZICHUSI 3HAHUSMH, PAa3BUTHE TBOPUECKMX CIOCOOHOCTEH, Mepexo/ OT MOTOYHOTO K
WMHIUBUIYAIU3UPOBAHHOMY 00YUYEHHIO, C YU€TOM NMOTPEOHOCTEN U BO3MOXKHOCTEN JTIMYHOCTH.

[IpaBunbpHast opraHu3amys CaMOCTOSITEIBHBIX y4eOHBIX 3aHATHHA, WX CHCTEMATUYHOCTD,
1esIecoo0pa3Hoe TUIAHUPOBaHUE PabOYero BPEMEH! MO3BOJISIET CTY/ACHTaM pa3BUBATh YMEHHS U
HaBBIKM B YCBOCHHM MW CHCTEMAaTH3allMU NPUOOpETaeMbIX 3HaHWH, 00ecrednBaTh BBICOKUI
YPOBEHb  YCIIEBAEMOCTH B  TEPHOA  OOYYEHHUS, TIOJIYYUTh  HABBIKH  TIOBBIIICHHUS
po¢heCcCHOHATBHOTO YPOBHSI.

[ToaroToBKa K MPaKTHYECKOMY 3aHATHIO BKIIOYAET, KPOME IMPOPAOOTKHA KOHCIIEKTa |
MIPE3CHTAINH JICKIIUH, TTIOUCK JTUTEPATYPHI (TI0 pEKOMEHJOBAHHBIM CIMCKaM M CaMOCTOSITEIIFHO),
MOJTOTOBKY 3arOTOBOK JJISi BBICTYIUICHHH TI0 BOIPOCAM, BBIHOCHMBIM [UII OOCYXKACHHUS TIO
KOHKpeTHOW Teme. Takuwe 3aroTOBKM MOTYT BKJIIOYATh IUTATHl, (DaKThI, COIMOCTaBICHUE
Pa3NMYHBIX TO3UIHHA, cOOCTBEHHBIE MbBICIU. Ecnm mpoOieMa 3amHTepecoBania 0Oydaromerocs,
OH MOJKET MOJATOTOBUTH pedepaT U BHICTYIUTh C HUM Ha IMpakTHUYecKoM 3aHsTuu. [IpakTuueckoe
3aHSATHE - 3TO, NIPEXKIE BCEro, AMCKYCCHS, OOCYXJEHHE KOHKPETHOW CHUTyalluH, TO €CTh
MpeNIoaraeT yMeHHe BHUMATENIbHO CIyHIaTh YWIEHOB MaJoOM TpyHIbl U MOJEpaTopa, a Takke
CTapaThCsl BHICKA3aTh CBOE MHEHHE, BHICKAa3bIBATh COOCTBEHHBIE UACHU U MPEUIOKEHHUS], YTOUHSATh
U 3aJ1aBaTh BOIPOCHI KOJIJIETaM MO 00CYKICHUIO.

[Ipy moOATrOTOBKE K KOHTPOJBHOW paboTe OOyJaromiuiicss TOJDKEH  TOBTOPSTH
MPONJICHHBIA MaTepual B CTPOrOM COOTBETCTBHH C YU€OHOUM MPOrpaMMOi, UCHOJB3Ysl KOHCIIEKT
JEKUUMA M JUTepaTrypy, PEeKOMEHIIOBaHHYIO mpernoaaBareneM. [Ipu HEOOXOAMMOCTH MOXKHO
00paTUThCS 32 KOHCYJIbTAIMEH U METOAUYECKOM MOMOIIBIO K MTPEToJaBaTelto.

CamocTtosarenbHas paboTa peanusyeTcs:

— HEeMOCPEJICTBEHHO B IMpOIlecCe ayIAUTOPHBIX 3aHITHHA - Ha JIEKIUSAX, MPAKTHUYECKUX
3aHSATHUSX;

— B KOHTaKT€ C MPENoJaBaTelieM BHE pPaMOK pAcCHUCaHHs - Ha KOHCYJIbTAIUSAX I10
y4eOHBIM BOIIPOCaM, B XOJ€ TBOPYECKMX KOHTAKTOB, MPU JUKBUIAIMH 33J0DKEHHOCTEH, MpH
BBITIOJTHEHUH UHIUBUIYAIbHbBIX 3a/IaHUN U T.]I.

— B Oubnmorteke, noMa, Ha Kadeape MpU BBHIMNOJHEHUH OOYyYarOIIUMCS Y4EOHBIX U
MPAKTUYECKUX 3a/a4.

Buast CPC
Pecdepar
Joxkman
[IpesenTanuu
[ToaroToBKa K MPaKTUYECKUM 3aHSATHSIM.
Yyactue B MEpONPHUATHSIX: KOJUIOKBUYMaX, CEMHHapaX, KOH(EPEeHIINSIX,
0OCYXJIEHUSX U T. [I.
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