MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

[OKYMEHT NMOAMVCAH
51.0.20 3NEKTPOHHOW MOAMUCHIO

(uHOexc OucyuniuHot)

CepTudbmkat: 0104C9930041AF69884C90A90063ED2DBD
Bnapeneu: Kpasuosa MapuaHHa BuktopoBHa
[LevictButeneH: ¢ 02.11.2022 po 02.11.2023

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

O61ua>1 XUMHYCCKass TEXHOJIOT U

(Haumenosanue OUCYUNIUHbL)

10 HAIPABJICHUIO TIOJITOTOBKH
18.03.02 Duepro-u pecypcocbOeperaronue mporecchl B XUMUYSCKOW TEXHOIOTHH, He()TEXUMHH U
OMOTEXHOJIOTHHI

HaIpaBJIEHHOCTH (TIPOdUIIB)
ParnmonanbHOE IPUPOIONIOIB30BAHNE, PEIIMKIIMHT U YTHIIU3AIUs OTXO/I0B

dopma o0ydeHus: 3a09HAs
I'ox mabopa: 2019
O6mras TpynoemMkocts: 6 3E

Pacnpe)le.ﬂe}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTtp 4

®opma KOHTPOJIAA | DK3aMEH Hroro
Bun 3ansaruit
Jlexuun 4 4
JlaGopaTopHbie 4 4
[TpakTuyeckue 4 4
PykoBOJICTBO: KypcoBbie paboThl (rpoekTsi) / PI'P
[TpomexyTouHas arTecTanus 0,35 0,35
KonraktHas pabota 12,35 12,35
CamocTosTenpHas padora 195 195
KonTtpons 8,65 8,65
Hroro 216 216




Pabouyro nporpammy coctaBuii(u):

JIOLEHT, KaH/. TexH. Hayk Kanyctun I1.I1.

(Oondicnocmy, yuernoe 36anue, cmenensb, Pamunus U.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

Vv OtcyTcTBYET

Penensent

(OondxcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuU OI'OC BO u yuebHOTrO miiana
HarnpaBieHus noarotoBku 18.03.02 DHepro- m pecypcocOeperaromye nporecchl B XUMHUYECKOH
TEXHOJIOTUH, HEDTEXUMHUHU U OMOTEXHOIOI U

Cpoxk aeiicTBusi pado4eil NporpaMmbl JUCUHUILIMHBI 10 «31» nexadps 2024 r.

YTBEPXIEHO

Ha 3acenannu kadeapsr «XuMUUecKas TEXHOJIOTHS U PeCypcoCOepeKEHHSI»

(mpoTokon 3acemaanusi Ne 2 ot «27» cenrsops 2018 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB OCBOCHHA AOUCHHUIUIMHBI — HM3YUYCHHC TCOPCTUUYCCKUX 3aKOHOM€pHOCTCfI OCHOBHBIX
IIponeccoB XHUMHYSCKOM TC€XHOJIOTHMH, 3HAKOMCTBO C TeOpHefI XUMHUYCCKUX PCAKTOPOB U O6H_II/IMI/I
IMpUHIOUITIaMHA pa3pa60TK1/1 XUMHKO-TCXHOJOTUYCCKUX IMMPOLECCOB HA OCHOBC CUCTCMHOTO IMOAXO0JA.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6&3preTCSI JaHHasg JUCHHUIIIIMHA:
(((DI/I3I/IK3»; «Bricmras MaTeMaTuka», ((0611[35{ N HCOPraHU4YCCKasA XUMMUSI, ((Opl"aHI/ILICCKaH XUMMU).

JIMCIUTITMHBI U TIPAKTUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOMN JNUCIMIUIMHBI HEOOXOIMMO Kak
npenmectBytomee: «[Ipomeccsl W anmaparthl B XUMHUYECKOW TEXHOJOTHMH U OHOTEXHOJIOTHHY;
«TexHonorus OPOU3BOJACTBA  IOJUMEPHBIX  MaTepuaaoB», «TexHONoruss  MPOU3BOJACTBA
KanponaKTaMa u 1nmojauamMuaa, «Xumuga n TEXHOJIOT'USA MOI[I/I(l)I/IL[I/IpyIOH_II/IX I[O6aBOK K TOIINIMBAM U
Maciiam», «XHMHUYEeCKasi TEXHOJOTHS HEOPraHMYECKHX BEIIECTBY», «XHUMHUYECKas TEXHOJOTHS
CBSI3AHHOTO a30Ta», «TeXHOJOrusi NPOMU3BOJCTBA CHHTETUYECKOTO Kayuyka», «TexHosorus
HedTerasonepepadoTk U HeQTEXUMHUECKOTO cuHTe3a», «I[loAroToBka K mpoleaype 3aliuThl U
npoueaypa 3amutel BKP».

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U HNuagukaropsbl
KOHTPOJINpYyeMble JMOCTHKEHU S
N I[lnanupyemble pe3y/bTaThl 00yUeHUsI
KOMIIeTeHIHH KOMIIeTeHI Ui
(K0J1 1 HAUMEHOBAHUE) (K01 1 HAMEHOBAHUE)

OIIK-1. Cniocoben OIIK-1.3. 3Haet | 3HaTh: —  MEXAHM3Mbl  XUMHUYECKHUX
U3y4aTh, aHAIM3UPOBATh, | OCHOBBI  (DU3MUECKOH | peaKiluii, MIPOUCXOISIINX B
WCIIOJIH30BAaTh MEXAaHU3MBI | XUMHUH KaK | TEXHOJIOTHYECKUX mpoiieccax u
XUMHUYECKHUX PEeaKIIHii, TEOPETUUECKOTO OKpYXaroIleM MUpe
MIPOUCXOSIINX B dbynnamenTa - OCHOBBI (PU3WYCCKOM XWMHUU Kak
TEXHOJIOTHYECKUX COBPEMEHHON XMMHUHU U | TEOPETUYECKOTO dbyHIameHTa
nporeccax u MIPOLIECCOB COBPEMEHHOM  XUMHH H  TPOIECCOB
OKpPY’KaloIlleM MHpE, XUMHYECKON XMMHUYECKON TEXHOJIOTHH.
OCHOBBIBASICh Ha 3HAHUSIX | TEXHOJOTHH. - YMeTh: — BBIOMpaTh  ONTUMAIIBHBIH
0 CTPOECHUU BEIIECTBA, BAPUAHT JUI  ITPOBEIAEHUS  KOHKPETHOTO

MIPUPOAE XUMUYECKON
CBSI3H U CBOMCTBAX
Pa3JIMYHBIX KJIACCOB
XUMHYSCKHX 3JICMEHTOB,
CO€OUHEHMH, BEIIECTB U
MaTepHUaJIOB

XMMHUYECKOr0 MPOoIecca/aHanuns3a;
pa3pabaThiBaTh CTPATETUIO MPOBEACHUS
XUMHYECKOTO SKCIIEPUMEHTA
00pabaTbIBaTh pe3yabTaThl aHAIHM3A C
IPUMEHEHUEM KOMIBIOTEPHBIX IPOrPaMM;

Brnaners: — MeTonamu pacuera
nokasarenei 3¢ GekTUBHOCTH
TEXHOJIOTUYECKOT0 IIPOLECCa;

— METOJIaMH ONpeeIICHHs IToKa3aTelel
0€30MaCHOCTH XMMUKO-TEXHOJIOTUYECKOTO
nporecca

OIIK-4. Cnocoben
MOHUMATh TTPUHITUTIBI
paboThl COBpEMEHHBIX
WH(pOpPMaAITMOHHBIX
TEXHOJIOTUH U

OIIK-4.1. IIpumensier
3HAHUS COBPEMEHHBIX
MH(POPMALMOHHBIX
TEXHOJIOTUI ITpU
pelIeHny 3a1a4

3HaTh:

- OCHOBHBIE TPOIECCHI XUMHYECKOU
TEXHOJIOTUU;00IIHiA IPUHIINI Pa3paboTKu
XUMHUKO-TEXHOJIOTHYECKUX IMPOIECCOB.

YMeTs:




®opmMupyembie U Nuauxkaropsl
KOHTPOJINpYyeMble AOCTHKEHUS
N IInanupyembie pe3yabTaThbl 00y4eHH s
KOMIIETCHIM U KOMIIeTeHIU
(Ko 1 HAMMEHOBaHUE) (K01 1 HAMMEHOBAHUE)
UCIIO0JIb30BATh UX IS npodeccroHanbHOI - OCYLIECTBJIATH BEIOOP TEXHOJIOTUH st
pelIeHus 3a1a4y NEeSATETbHOCTH 3a/IaHHOT'O0 XMMHUKO-TEXHOJIOTHYECKOTO
npodeccuoHanbHOM rpolrecca.
IesITeIbHOCTH Bnaners:
- HaBbIKaMU BbIOOpa TEXHUYECKUX CPEZCTB
Y TEXHOJIOTUIA, HAIIPABJIEHHBIX Ha
pelieHue 3aa4 npodeccuoHaIbHOMI
JIeATEITbHOCTH
IK-1.1. 3HaTh: — Tmokazatenu Ah(PEeKTUBHOCTH
[IK-1. CriocoGen Pa3pabatsiBaeT u XUMHUKO-TEXHOJIOTUYECKOT0 MPOIIecca,
OCYIIECTRIATH peanu3yer — [IOKAa3aTeNId KauecTBa ChIPbs
TeXHONOrMYeCKHTil MEpOIPUSITHS IO MIPOMEKYTOUHBIX Y TOTOBBIX IIPOYKTOB
mporiecc B cootBetcTRu ¢ | PEKOHCTPYKIHH 1 XUMHUKO-TEXHOJIOTUYECKOT0 MpoIiecca.
CIIOCOBHOCTEIO MOJICpHM3AIIIN VYMeTrb: — NpPOBOAWTH  MEPOIPHUSATHUSA
y4ACTBOBATH B TPOM3BOACTBCHHBIX | XUMHMKO-TCXHONOTMYECKAX TPOLECCOB Ha
COBEPIICHCTBOBAHUH MOUIHOCTEH € MO3UIMUM | COOTBETCTBHUE TEXHOJIOTHYECKUM
TeXHOIOMMUYECKIX 3HEPro- I/I6 TpeOOBaHUSM ;
IIPOLECCOB C ITO3UINU f;cgpll);izaziimmng u BoateTE: — MeToAaMH paciera

9HEpro- u
pecypcocOepexeHus,
MUHHMH3ALUU
BO3JECHCTBUS HA

OKPY’KaIOILYI0 cpeny

BO3JEUCTBUA Ha
OKPY’KaIOILYIO Cpeay

nmokasarenei 3pGeKTHBHOCTH
TEXHOJIOTUIECKOTO MPOLECCa;

— METOJIaMH ONPECICHHS Ka4eCTBa ChIPhsI
XUMHKO-TEXHOJIOTHYECKHUX TPOIECCOB Ha
COOTBETCTBUE TEXHOJIOTUICCKUM
TpeOOBaHUSIM




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMbI
Buu } TeKyIIero
. HaumeHoBaHMe TeM 3aHATHIA Oo6bem| baau| UHTepakTus, KOHTPOJIA
MonayJb (pa3ae) yueOHoM . Cemectp
paGoTbHI (yueOHoli paGoThI) , 4. bl q, (HauMeHOBaHHUe
OLIEHOYHOI'0
cpeacrsa)
Monyas 1. Jlexmms Ne 1 IlonsaTue TeXHoaoruu. TexHoJIoTusl 4 2 MOCPECTBOM
OO61ue cBeeHus XUMHUYECKHUX IIPOU3BOJICTB. Coipbe «OHJIAMH-
0 XHMHUYCCKOU XUMUYECKOH  MPOMBIIIJICHHOCTH. XUMHUKO- KOHCYJIbTAIIUH.
TEXHOJIOTHH. TEXHOJIOTHYECKast cucrema.
X MMHKO- Texnonornueckue  cxembl.  OCHOBHEBIC
TEXHOJIOTHYECKast TEXHOJIOTHYCCKHE MOKa3aTen
cucrema. a¢ddexTuBHOCTH XHUMHKO-
TEXHOJIOTHYECKOTO Tpoliecca
[IpakTrueckoe |PacyeTsl M0 XMMUYECKUM 4 1 10 |Bsemomnenne  |OT4eT 110
3angrre Ne 1 ypaBHEHUAM.PacueTbl ¢ TpuMEeHEHuEM MPAKTUYECKOTO [MPAKTUYECKOMY
ra30BbIX 3aKOHOB. 3aJjaHHs C saHaTHi0O Nel B
KOHCYJIBTAIIUEN PIIEKTPOHHOM
MpenoiaBaresis [BUJE
Ha popymen
yepes
[Ipaktnueckoe |CocTaB UCXOAHBIX U PEAKIITMOHHBIX 4 1 10 |Bsemomuenune |OTyeT 1o
3aHsTHe Ne2 cmeceil. CocTaBieHre MaTepHaIbHBIX IIPAKTHYECKOTO [[TPAKTHYECKOMY
0anaHCOB JJIsl HEOOPATUMBIX U OOPAaTUMBIX 3aJjaHHs C BaHATHIO No2 B
peakuui. KOHCYJIBTAIIUEN PIIEKTPOHHOM
MpenoiaBareys [BUJIE

Ha popymen

IIanan




DopMbI

Bun TeKYyIIero
. HaumeHoBaHue TeM 3aHATHH Oobem| bana| UHTepakTHuB, KOHTPOJIA
Monayab (pa3ae) yueOHoM . Cemectp
paGoTbHI (yueoHoli padoThI) , 4. bl . (HauMeHOBaHUe
OLIEHOYHOT 0
CpeACTBA)
BupryanpHas | OGoramieHue MUHEPAIBHOTO 4 2 10 Otyer mo
nabopatopHoe |chipbs.doTanusi. lmabopaTtopHoi
3anaTue Nel padote Nel B
PIIEKTPOHHOM
BUJIC
Bupryanpnas | OOXUT cepHOro KolueaaHa 4 2 10 Otuer 1o
nabopaTopHas lmabopaTopHOU
pabota Ne2. pabote Ne?2 B
DIIEKTPOHHOM
BUJIC
CamocrosTensH | 3yueHne TeopeTuueckoro Marepuana 4 14 Oruer, pedepat
ast pabota Nel |Tema 1. MecTo TEXHOJIOTHH CPETU IPYTUX o
HayK. COCTOsIHME U TeHJICHLIMU Pa3BUTHS CaMOCTOSITENIbHON
XUMHAYECKOH MPOMBINUIEHHOCTH, €€ pabore.
CBIPbEBbIE U YKOJIOTHUECKUE MPOOIJIEMBI.
CamocrosiTensH| 3yueHne TeopeTuueckoro Marepuana 4 14 Otuer, pedepar
ast pabota Ne2 | Tema 2.OHepreTuyeckue pecypcol 110
XUMHYECKON TPOMBINUIEHHOCTH. Bona. CaMOCTOATEIBHON
[TpomsblnieHHas padore.
BOJIOTIOATOTOBKA. XIMUYECKOE
MIPOU3BOJICTBO U XUMHUKO-
TEXHOJOTMYECKHUI MPOLIECC.
CamocrositensH | 3yueHne TeopeTuueckoro Marepuaina 4 14 Otuer, pedepaT
ast pabora Ne3 | Tema 3.IIpunnmmns! knaccudukanum o
XMUMHUKO-TEXHOJIOTHYECKHUX IPOLIECCOB. CaMOCTOSITENIbHON
['oMOTreHHbBIE ¥ reTepOreHHBIEC TPOIECCHI. pabore.

OCHOBHBIC TEXHOJOTMYECKHE IOKa3aTeIn




DopMbI

Bux } TeKyLero
N HanmeHnoBanue TeM 3aHATHI O0bvem| bana| UntepakTus, KOHTPOJIA
Monayab (pa3ae) yueOHoM . Cemectp
paGoTbHI (yueoHoli paGoThI) , 4. bl q, (HauMeHOBaHHUe
OLICHOYHOI0
cpeacrsa)
3¢ PEKTUBHOCTU XUMHUKO-
TEXHOJIOTMYECKOI0 Ipolecca
Mopyab2.Xumuy | JlekiusNe 2 XHUMHUKO-TEXHOJIOTUYECKAs CUCTEMA. 4 2 MIOCPEJICTBOM
E€CKHE IPOLECCHI U Texnonoruueckue cxeMbl. OCHOBHBIE «OHJIAWH-
[pEaKkTOphI TEXHOJIOTMYECKHUE TIOKa3aTeNn KOHCYJIbTALIUN».
3¢ (HEKTHBHOCTH XUMHUKO-
TEXHOJIOTMYECKOro npouecca.Bubl
XUMHUECKUX peakTopoB. Knaccudukanus
XUMHUYECKUX IPOLIECCOB
CamocrostensH| U3yueHne TeopeTuueckoro Marepuaia 4 14 Ortuer, pedepar u
ast pabora Ne4 | Tema 4.Knaccudukanus XuMHIECKUX Mpe3eHTalusl 10
npoueccoB. ' OMOT€HHBIN XUMAYECKUIA CaMOCTOATEIIbHOMN
npouecc. [Ipocteie peakunn. CiaoxHble pabore.
peakuuu. PeakTopsl j1s1 TOMOT€HHBIX
ITPOLIECCOB.
CamocrostensH| 3yueHne TeopeTuueckoro Marepuana 4 14 Otuer, pedepar
ast pabota Ne5 | Tema 5.Bujpl XUMHYECKHUX pEaKTOPOB. 10
PeakTopsl naeanbHOro CMEUIeHUs U CaMOCTOSITENIbHOM
UJEAIBHOTO BBITECHEHUSI. abore.
[TpakTueckoe |MeTonrka pacuera TEMJIOBBIX 0aJaHCOB.U 4 1 10 |Bemonnenune  |Otuer 10|
3aHatue Ne 3 |(hopma mpescTaBieHUs] MaTepUaIbHOTO IIPAKTUYECKOTO [IPAKTUYECKOMY
OaancaTexHOIOTHYECKHE PacueThl 3aJIaHusI C BaHATHIO No2 B
KaTaJIUTUYECKHUX MPOLIECCOB KOHCYJIbTallUeW PIEKTPOHHOM
npenojaBarens [BUIE

Ha Gopyme u
gepes
KOMMEHTapUH B




DopMbI

Buu } TeKylIero
N HaumeHoBaHue TeM 3aHATHH O6bem| bania| UHTepakTHB, KOHTPOJIA
Monayab (pa3ae) yueOHoM . Cemectp
paGoTbHI (yueoHoli paGoThI) , 4. bl q, (HauMeHOBaHHUe
OLIEHOYHOT 0
cpeacrsa)
3aJJaHUsIX
[TpakTueckoe |OCHOBHBIE TEXHOJIOIMUECKHUE NTOKA3aTENN 4 1 10 |Bwmonnenne |Otuer 10|
3anatue Ne 4 | XT nponeccoBPacuer pacxogHbix MPAKTUYECKOTO [PAKTUYECKOMY
KO3 (HUIIIEHTOB. 3aJIaHUsl C BaHsTHIO Ned B
KOHCYJIbTAIle PIECKTPOHHOM
NperoiaBaTelNsi [BUIC
Ha ¢popyme U
gyepe3
KOMMEHTapUH B
3aJJaHASAX
CamocrosiTensH | I3yueHune TeopeTuueckoro Marepuana 4 14 Otuer, pedepar
ast pabora Ne6 | Tema 6.Katanuruaeckue mporecchl B 1o
XUMHYECKON TeXHOIOTUU. ' OMOTeHHBIE 1 CaMOCTOSITENTLHOM
reTepOreHHbIe KaTATUTHYECKUE MTPOIECCHI. pabore.
Karanuzatopsi. CBolicTBa KaTaian3aTOpOB.
PeakTopsl 1 KaTaIUTUISCKUX
ITDOLIECCOB.
IIpomexyTouna 4 0,35 ITpoMexyTouHbII
sI aTTECTALIHS TECT. Ananus
TEKyLIEH
[yCIIEBa€MOCTH TIpH|
MOMOIITHA BPC-
IDEUTUHIA
Monayas 3.. CamoctositensH| U3ydeHne TeopeTHIeckoro MaTepuana 4 16 Otuer, pedepar
Baxxueiinme ast pabora. Ne7 |Tema 7.[1pou3BoacTBO HU3MINUX OJEPUHOB o
XUMHYECKHE MUPOJIM30M YTIIEBOIOPOIOB. CaMOCTOSITENIbHON
MPOM3BOJICTBA. [IpousBoncTBO 3THIOEH30MA. pabore.

HpOI/IBBOI[CTBa CTHUPOJIa U IMOJIUCTUPOJIA.




DopMbI

Buu } TeKylIero
N HaumeHoBaHue TeM 3aHATHH O6bem| bania| UHTepakTHB, KOHTPOJIA
Monayab (pa3ae) yueOHoM . Cemectp
paGoTbHI (yueoHoli paGoThI) , 4. bl q, (HauMeHOBaHHUe
OLIEHOYHOT 0
cpeacrsa)
CamocrosTensH | 3ydeHue TeopeTHIecKoro Marepuaina 4 20 Otuer, pedeparT
ast pabora. Ne§ |Tema  8.CeippeBas  0a3a  a30THOM o
MPOMBIIITIEHHOCTH. (OYHCTKa KOH.ra3a oT CaMOCTOSITENTbHOM
okcumoB  azora.  CuHTE3  aMMHMaka. pabore.
TexHomnoruueckass cxema MPOU3BOJCTBA
aMMHaKa
CamocrositensH | 3yueHne TeopeTuueckoro Marepuania 4 10 Otuer, pedepar
ast pabora. Ne9 | Tema 9.IIpousBoicTBO Kapbamua. 1o
OcHoBHbIe cTagnn. TexHomornyeckas CaMOCTOSITEITEHO
CXeMa CTPHUIIIUHT-TIpoIlecca. i1 pabore.
[Tpon3BOACTBO aMMUAYHOM CETUTPHI.
Kontponb 4 8,65
CamocrositensH | 3ydeHne TeopeTHueckoro Marepuaina 195
ast pabota MOJITOTOBKA K DK3aMEHY
ITA 0,35
DKk3aMeH HTorosoe TecTupoBaHue 40 Hrorosoe
TECTUPOBAHUC
Hroro: 216 | 100




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

I[Ipu  peanmuszaumu  y4eOHOTO  Kypca  JUCHHUIUIMHBI — HCHOJB3YETCS  TEXHOJIOTHS
JUCTAHIIMOHHOIO OOydYeHHs, BKJIOYAOLIas JIEKLMH, NPAKTUYECKUE 3aHATUS IOCPEICTBOM
ANIEKTPOHHBIX Y4eOHO-METONMYECKUX MaTepHajoB, pa3MEIIEHHbIX B oOyuaromeil cpene ¢
HCII0JIb30BaHUEM KOMIIBIOTEPA, IOIKIIOUEHHOTO K ceTu HTepHeT.

HpI/IHOI[I‘OTOBKCKOTBGTaMHaTeCTBIHOTeMaMKpraI/IBBIHOJIHeHI/IIOTI/IHOBBIX3aﬂaHHﬁCTYH€HTy
HE00XO0IMMOTIIATEIbHOM3Y YU ThIIPEIaraeMyOJINTEPaTypy, yueOHbIliMaTepHrall.

CTyneHTcaMOoCTOATeIbHOPAa00TaCTCAONOTHUTEILHOMMOCHOBHOMIUTEpaTypoil, HTepHeT-
pecypcami.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

ITpu ocBoeHMU TEeMbI HEOOXOMMO:

. U3y4UTh Y4e€OHBIH MaTepuan no aucuuiuimHe «OOmias XUMHUYEcKass TEXHOJIOTHs,
UCTIONB3YS JIGKIMOHHBIM MaTeprall U MaTepuan 0u0ianoTedyHoro (GoH/a 10 JaHHOH TeMaTHKeE,
. aKLICHTUPOBATh BHUMAHUE HA HU3YYCHUU XUMHUKO-TEXHOJIOTMYECKHUX IIPOLIECCOB;

OCHOBHBIX TEXHOJIOTMUECKUX I10Ka3aTelsiX, MOJAENEH peakTOpOoB pPAa3JIMYHOIO THIIA, OCHOBHBIX
MIPOMBILIUIEHHBIX IIPOLIECCOB.

MeTtoauueckie peKOMEHIalUU K BHIIIOJHEHUIO CAMOCTOSITEIIbHOM pabOThI:

1. M3yueHue TeOpeTHUECKOro Marepualia Mo HM3y4aeMoW TeMe, H3JI0KEHHOTO B y4eOHO-
METOAMYECKOM TTOCOOUH.

2. Bompocsl 15t caMoCTOATEIbHON PabOThl CTYACHTOB

- oO11ast TEXHOJIOTHYECKasl CTPYKTYpa XUMHYECKOIO IIPOU3BOJICTBA,;

- OCHOBHBIE MTOKa3aTesu 3G PEeKTUBHOCTH XUMUYECKOTO IMPOU3BO/ICTBA,

- KJIacCU(pUKALUs XUMUYECKUX MPOU3BOJICTB;

- 3aKOHOMEPHOCTU TOMOT'€HHBIX U T€TEPOT€HHbIX PEaKIUi;

- OCHOBHBIE CTaJIUU KATATUTUYECKUX PEaKLIUN;

- OCHOBHBIE XapaKTEPUCTUKU PEAKTOPOB UI€ATbHOTO CMEIIEHUS;

- OCHOBHBIE XapaKTEPUCTUKHU PEAKTOPOB UACAIBHOTO BHITECHEHHUS;

- KJIacCU(UKALMS PEAKTOPOB M0 TEMIIEPATYPHOMY PEKUMY;

— CIOCOOBI TEMI000MEHA B XUMHYECKOM PEaKTOPE;

- CrocoObl TOBBIIIEHUST MaccooOMEHa B peaKkTopax Jjsi TMPOLIECCOB MEXKAY
peareHTamMu, HaXOAIIUMHUCS B Pa3HbBIX (azax;

- XapaKTEPUCTUKH KaTalU3aTOPOB KAaTAIUTHUUECKUX CTaJui MPOU3BOACTBA aMMHUAKa:
napoBoro pudopMuHra MeTaHa, KOHBEPCUU OKCHUIA YIIepoia, CHHTEe3a aMMHaKa;

- OCHOBHbBIE TEXHOJIOTUYECKHE ITapaMeTphl CTaANM CHHTE3a aMMHUAKa;

— CTaJIuM MPOU3BOJICTBA CEPHON U a30THOM KUCJIOT.

3. CamocTosATeNIbHOE TPOYTEHHE, MPOCMOTP, VMHTEpHET-pecypchl, TOBTOpEHHE y4eOHOTO
Marepuana.

4. . IlpakThueckue 3aHATHS BKIIOYAIOT B €e0sl pEIICHHE NPUKIAJHBIX, PACYETHBIX U
CUTYaIlMOHHBIX 33/1a4, 00CYKJICHNE PE3yIbTaTOB JAEATEIHLHOCTH.

5. [ToaroroBka OTYETOB MO MPAKTUUYECKUM 3aHATHSIM:

5.1. IlpenocraBneHne oTyeTa B AIEKTPOHHOM BUJE C Ha3BaHUEM (haiia B COOTBETCTBUE C
BapHaHTOM U TPEOOBAHUSIMHU K COIEPKAHUIO OTYETA.

5.2. Tlpu cmaye oTdyera CTYIEHT JODKEH OTBETHTh Ha BOMPOCHI MpPEMOAaBaTelss MO TeMe
MIPAKTHYECKON paboTe B yCTHOM (popMe, UCIIONB3Ys OTUET MO0 MPAKTHUECKOH paboTe.



7. OuneHo4YHbIe CpeACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemecr Koxa koHTpompyemoi HaumeHoBanue
P KOMIIeTeHIIUH (WJIN ee YACTH) OIIEHOYHOT0 CPeJICTBA
4 [IK 1 OTyeTsl 110 IpaKTUYeCKUM 3aHsATusIM Ne 1-.4;

oT4YeThl MO JiaboparopHbIM paboram Nel-2,
pedepaTsl M0 caMOCTOATENIbHBIM padoTam Ne 1-
9

[TpomexyTOuHOE TEeCTUPOBAHKE

Hrtorooe TectupoBanue

4 OIIK1; OIIK-4 OTyYeThI 110 TPaKTUYECKUM 3aHATUsIM Nel-.4;
OoT4YeThl MO JabopaTtopHbIM paboram Nel-2,
pedepaTsl 1o camocTosTeIbHBIM paboTam Nel-9
[TpoMexyTOUHOE TeCTUPOBAHUE

HToroBoe TecTupoBaHue

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYILIET0 KOHTPOJIsA

7.2.1. OT4eTHI 10 NPAKTHYECKHM 3aHATHAM No 1-2.
(HaumeHOBaHUE OYEHOUHO20 CPedCmea)

IIpakTnueckoe 3ansaTue Ne 1 «PacueTsl 10 XUMUYECKUM ypaBHEHUSM. PacdeTsl ¢ mpuMeHEHUEM
ra3oBbIX 3aKOHOB.
OTuer JOKEH COlepKaTh BBINOJIHEHHBIE PACU€Thl MIPUMEPHOTO COAECpKAHUS.

VYcnosue 3anauu:

B 6Gamtonme Haxomutcs 0,65 r kmciopoma mpu 14,5°C. Onpenenuts KOHIEHTPAIHMIO
KHCIIOpoJa B KMOIb/M®, ecu ero nasnenue 0,85 kH/m2,

Pacuer
1) KomuuecTBO KMOJIb KHCIOPO/Ia

32 kr — 1 kmoxb O2
0,65*10° kr — nkmous O

*10-3
n= M; n = 0,02*10 3kmosb
2) OOBeM KuCIopoaa
nRT
PV =nRT; V=
P

T=273+14,5=287,5K
R = 8,3 xJ[>x/kmomb*rpan

0,02%1073 *8,3%287,5

V= : V=0,056 M3
0,85
3) OO0BeM KUCITOPOa IPU HOPMATBHBIX YCIOBUSAX
SIS vILN - P
I - o 2P
%k %k
V= 0.85%0,056%273. V1 =0,00045 m°

287,5*101,3
4) KoHIEHTpauus KUCIOPO/a B KMOJE/M®
0,02*10 kMo — 0,00045m°



nKkMoJb - 1 M°

0,02%1073 ;
n=————-; n = 0,044 kMoip/M
0,00045

OtBet: Konnentpanus kuciaopona 0,044 KMOJIB/M®

VcnoBue 3amaum: . B ckpy6bepe, opomaemMoM Bojol, BxomutT 300 M° B uac rasa
(IpUBEICHHOTO K HOPMAILHBIM yCIIOBHSIM), cocTaB kotoporo: 50% Ha, 25% CO, 13% CO2, 8%N>
u 4% npyrux razoB. MaHoMeTpUUYeCcKOe JaBJICHHUE T'a3a Ha BbIXOJe U3 ckpyOOepa 155 MM Boa.cT.;
nasnenne Gapomerpuueckoe 101 kH/m2; Temneparypa 12°C. Io BeIXone u3 ckpybbepa ras mmeer
cienyromui coctas: 56,2% Haz, 27,8% CO, 1,9% CO2, 9,6%N2 u 4,5% npyrux razo. OnpenenuTs:
a) KOJIMYECTBO Ta3a Ha BBIXOJE M3 CKpyOOepa; 6) CKOpocTh ero, eciau AuaMeTp TpydorpoBoza 110
MM; B) KoHIeHTpanuioo CO2 B BOAHOM pacTBOpE, BBIXOJSIIEM M3 CKpyOOepa, eciid B MOCIEeTHUN
nojaercs 8 M>/MHH BOJIBL.

Pemenne:
1) O6bem CO2 B rase Ha BX0oJie B CKpy0OOep
300 M3 — 100%
Vmd — 13%
V =39m°
2) KomnuectBo CO2, ocTaroieecs B ra3oBoii (ase Ha BBIXOJE
1,9%3=5,7m°
3) KommuectBo CO2, mormom@aemMoe BOAOM
39-5,7=333m°
4) OOBeM OTXOJAIIETO ra3a Mpyu HOPMAIbHBIX YCIOBHSIX
300 — 33,3 =266,7 m®
5) OObeM OTXOAAIIEro ra3a Mpy yCIOBHSIX BBIXO1a
AV BV, y - hnh
n T Y
T2=273+12=285K
1 ITa= 0,1 MM BOJ.CT.
155 MM Bom.cT. = 1,55 kH/M?
P, =101 + 1,55 = 102,55 kH/M?
101 *266,7 *285

2T 102,55%273
6) CBoOoaHoe ceyeHre TpyOOmpoBoa
S = mur?
S =3,14*(0,055)% S =10,0095 m?
7) CpenHsisi CKOPOCTh MIOTOKA T'a3a Ha BBIXOJIE U3 CKPyOOepa
CpenHero CKOpPOCTh MOTOKA ras3a ONpPEeNeNsioT, Kak 00beM €ero, MpoXOISIIuil uepe3 eIuHHILY
MONEPEYHOr0 CEUEHUsl TPyOOIIPOBOa B €AUHUILY BPEMEHH.

o =VI/S; W= 274 M/4
0,0095

274
= m/c
3600 *0,0095

8) KomuuectBo nornomieHHoro Boaoit CO2 B KMOJIb U B KT
22,4 m® — 1 xMoJIB
33,3m%—n
n = 1,49xMoib/4

© V=274 M3/u

b

€eK; o = 8 M/cex




1 xmoub — 44 kr
1,49 -m
m = 65,41 kr/u
9) Ilotok oporraeMoii BOIbI
8 M3/Mur*60 = 480 M>/u
10) Konmuentparust CO2 B BOZHOM PacTBOPE, BHIXOAAIIEM U3 CKPyOOepa
65,41 kr — 480 m°

65,41
C-1m8 C=—"2—; C=0,136 xr/™°
480
1,49 kmoub — 480Mm°
1,49
C-1mM C=-—"—; C=0,0031 kmons/m>.
480

. B ckpy66epe, opormaemoM Bozioif, Bxoxut 300 M3 B yac rasa (IpHBEIEHHOTO K HOPMAILHEIM
ycnoBusiM), coctaB kotoporo: 50% Hz, 25% CO, 13% CO2, 8%N2 u 4% napyrux rasos.
ManoMmeTpuueckoe JaBliCHHE Ta3a Ha BBIXOAE M3 CKpyOOepa 155 MM BOX.CT.; IaBieHHE
6apomerpuueckoe 101 kH/M?; Temmeparypa 12°C. Ilo BeIXome u3 ckpy6bepa ras HMeeT
cnenyromuid cocta: 56,2% Ha, 27,8% CO, 1,9% COz2, 9,6%N: u 4,5% npyrux razos. OnpeaenuTs:
a) KOJMYECTBO ra3a Ha BBIXOJIE U3 CKpyOOepa; 6) CKOpOCTh ero, eciiu auaMeTp TpyoorpoBoga 110
MM; B) KoHIeHTparuio CO2 B BOAHOM pacTBOpE, BBIXOIAIIEM M3 CKpyOOepa, e€ciu B MOCIEIHUMA
nozaeTcs 8 MY/MUH BOJIBL.

11) O6wem CO2 B rasze Ha BXojie B CKpy0OOep
300 m® — 100%
VM — 13%
V =39m°

12) KonmyectBo CO2, ocTaromieecs B ra30Boi (a3e Ha BBIXO/IC
1,9%3 =57 M3

13) KonnyectBo CO2, moriomaemMoe BO10M
39-5,7=333m°

14) O6beM OTXOJIAIIETO ra3a P HOPMAITBHBIX YCIOBHSX
300 - 33,3 =266,7 M®

15) O6beM OTXOASIIETO Ta3a MPH YCIOBHSIX BBIXOA
B _ B, s L)

n (. Y

T,=273+12=285K
1 ITa= 0,1 MM Bog.CT.
155 MM Boz.cT. = 1,55 kH/M?
P, =101+ 1,55 = 102,55 xkH/m?

* *
v, = 101 *266,7 285; V = 274 sa
102,55*273
16) CBoboaHOE ceueHune TpyooIpoBoia

S=nr?
S =3,14*(0,055)*; S=0,0095 m?
17) Cpennsisi CKOPOCTh IMOTOKA Ta3a Ha BBIXOJIE U3 CKpyOOepa
CpenHero CKOpOCTh IMOTOKA Ta3a ONPENeNsIOT, Kak 00beM €ro, MPOXOISIINI Yepe3 eANHUILY
MOTIEPEYHOT0 CEUEHUsI TPyOOIIPOBOa B €AUHUILY BPEMEHH.
o =VI/S; = 274 M/4
0,0095




274
w= M/
3600 *0,0095

18) KonnuectBo morormieHHoro Boaoi CO2 B KMOJIb U B KT
22,4 m® — 1 xMoJIb
333M—n
n = 1,49xkMoib/4a
1 xMoJb — 44 kT
1,49 -m
m = 65,41 xr/ua
19) IToTok oporraeMoii BOIbI
8 M3/mMun*60 = 480 Mm%/
20) Konrenrpanus CO2 B BOJAHOM pacTBOPE, BHIXOSIIEM U3 CKpyOOepa
65,41 kr — 480 M

CeK; o = 8 M/cex

65,41
C-1wm C=—"2—; C=0,136 xr/™°
480
1,49 xmoutb — 480Mm°
1,49
cC-—1m C= ; C=0,0031 kmoms/m>,
480

IIpakTnyeckoe 3anaTHe Ne 2 «CocTaB UCXOHBIX U PEAKIIMOHHBIX CMECEI.

Otuer AOJDKCH COACPKATh BBIMMOJIHCHHBIC PACUCTBI IMPUMCPHOTI'O COACPKAHMAA.
YcnoBue 3aJa4u:

1. CuHre3 MeTaHOJIa OCYIIECTBISETCS M0 PEAKIIUU
CO+2H, <XTH3;0H

B paccmaTpuBaeMslii MoMeHT KoHIenTparuu CO cocrasisna 0,3 kmons/m°, a Hz — 0,5 kMons/m>,
KoHncranTta ckopocTu npsimoit peakuuu paBHa 0,4. Haliqute cKopocTh peakiiiu Ha JaHHBI MOMEHT
¥ 110 ICTEUEHNN HEKOTOPOTO BpeMeHH, Kora KoHmenTparus CO ymeHpmumnach Ha 0,1 kMomb/M°.

Pemenue:
CkopocTh peakuuu Bepaskaercs popmysoit: W = K[COT*[H2]?

[ToncraBuMm B He€ 3HaueHus KoHneHTpanun CO n Hz B paccMarpruBaeMblii MOMEHT U
3HaUYEHUE KOHCTAHThl CKOPOCTH: W1 = 0,4*03*0,5°, nostyuum 3HaU€HHE CKOPOCTH PEAKIIHH B
paccMaTpuBaeMblil MOMEHT:

W1 = 0,03kmoib/m>

C ymenbmenneM konmentpanuu CO Ha 0,1 kvmonb/M3, konnenTpanus Hy yMeHbIaercs Ha
0,2 KMOIB/M° U, TIOJICTABIIAS U3MEHEHHbIE 3HAUEHUS KOHIIEHTPAIUI BEIECTB, TIOMyYHM 3HAYCHHE
CKOpPOCTH PEaKLUu:

W2 =0,4(0,3 - 0,1)*(0,5 — 0,2)?
W> = 0,0072kMomb/M°

Ycnosue 3amaun: B cocTosHUM paBHOBECHs Ta30Basi CMECh cojieprkaia 8 kMONTE/MSSO5, 6
kMosb/M® O2 1 14 kMons/M2SO3. OnpeIeuTh HCXOAHbIE KOHIIEHTPAIIMH PEareHToB.

Pemrenne:

Ha o6pazoBanue 2 kmonbSO3 pacxonyercs 2 kMosibSO2 u 1 kmoinb Oa.



CooTtBeTcTBeHHO, Ha 0Opa3oBanue 14 kmMonsSO3 HE0OX0aMMO B3anMoeiicTBre 14
kMoiibSO2 u 7 kmMoib O2. Torna ncxomnas kormneHTpanust SO; Obi1a (8 + 14) KMOJIB/MS, a
kucopona (6 + 7) kmoms/m>

2S0; + 0 «— 250,

HUcxonusie 22 13 KMOJIB/M®
KOHIIEHTPAIIUN

[TpopearupoBaiio 14 7 KMOJTB/M°
PasHoBecHbIE

KOHIICHTpaIluu 8 6 14 xmous/M®

Kpurepun oneHku:
3a BBIMOJIHEHHYIO TPAKTUYECKYIO paboTy MOXHO 3apaboraTs 10 6amnos.

7.2.2 OT4eTsl 10 J1a60PAaTOPHBIM padoTam

JlabopaTopHas padora Ne 1 «O6oramenue MUHEPaJIbHOIO ChIpbsi. DoTanus

Leab padoThl: 03HAKOMIIEHHE C OCHOBaMH (IOTAllMM MUHEPAJIbHBIX Py, PACCMOTPEHHE
NPUHINIA JeHCTBHS (HIIOTAMOHHON MaIllMH U 00OTaIleHHe PyTHON MOJICIEHON CMECH.

MMopsinok 3anycka BJIP:

1. Ilomyuure AOCTYn K BHPTyaJlbHOMY pabodemy croity. WHCTpyKIMs 1O JAOCTYILY
IpularaeTcs K 3a/laHuio B Kypce.

2. OtkpoiiTe Ha BUpPTyallbHOM paboueM ctoJie nanky «Jlaboparopusie padboTbl», BbIOEpUTE

nanky «BJIK «O0mas xumuueckass TEXHOJIOTUS»», B Hell — manky «OOoraiieHne MUHEPaIbHOIO
celpps. Ornotanusa». OTKpouTe ee.

3. 3anmyctute ABOMHBIM HienyKkoM (aiin JlabopaTopHasi yctaHOBKa, oTKpoeTcst okHo BJIP
(puc. 1), OCHOBHBIMH 3JIEMEHTAMU KOTOPOTO SIBIISIFOTCSI:

- WH(POPMAIMOHHAS TIAHEJh C TPEMS BKJIaJKaMU M KHOTIKOW CBOpauMBaHMS,

- 9Tanel JabopaTopHoii padbotsl (0-5);

- nabopaTopHasl yCTaHOBKA.

Hnghopmayuonnan nanens cCOCTOUT U3 TPeX BKIAJOK (B BEpXHEH 4aCTH MaHeNN):
- uH(pOopMaLus 0 MPOrpaMMe;
- MOPSAIOK padOThI C YCTaHOBKOM;

- MCTONYCCKUC YKa3aHH.



3Ha4oK CBOpaUYMBaHUA HH(bOpMaHHOHHOﬁ IMaHCIIN

CKWW YHHBEPCHTET.
X OBPAIOBATENGHb 08

OBLWAR XUMU4ECKAR TEXHONOMMA "
OBOraLerie MHHEPANLHOTO CLIPLA, PROTaLR

o
Tepeimire

TAILS, Hpouece darorammn

WNndopmanronnas nanemnb Ortansl 1a60paTOpHON pabOTHI

Puc. 1. UaTepdeiic BJIP

Bxnanka «llopadok padomul ¢ ycmanogkoity CONCPXKUT ONMCAaHUE Bcex ATy tanos BJIP.
[lepexmoyeHne MexIy 3TalmaMy HPOM3BOIUTCS C MOMOLIbIO OJOKAa MPOHYMEPOBAHHBIX KHOIIOK,
pacIioIOKEHHBIX B TMPAaBOM HIKHEM YIJIy OKHa mporpammbl. HemocTymHble 3Tambl 0003HauSHBI
CEpPBIM LIBETOM, JIOCTYITHbIE — CBETJIO-3€JIEHBIM 1IBETOM, AKTUBHBIN 3Tal — TEMHO-3€JIE€HBIM IIBETOM.

VYnpasnenue Jlabopamophnoii ycmano6koii TPOWU3BOOUTCS IpU INOMOIIM MbIIH. Bcee
aKTUBHBIE 3JEMEHTHl J1JaOOpAaTOPHON YCTAaHOBKHM I10/ICBEUYEHBI I[BETHBIMH Mapkepamu. YUToObI
pa3BepHyTb Ha Bce TMojJe OKHO Jlabopamopuoin ycmanoéku, Han0 HaxaTb Ha JHAY0K
ceopauueanus uHgopmayuonnou nanenu (cm. puc. 1.). IloBropHOoe HaxkaTue BEPHET

MH(POPMALIMOHHYIO ITaHeNb Ha MECTO.

XuMHu4ecKHe peakTHBbI, IPHOOPHI, OCy1a

1. Mammna 189®JI ¢norannonHas MexaHu4deckas 1abopaTopHasl.

2. MUKpPOKOMIIPECCOP C PEOMETPOM.

3.CymmunbHbIH mKkad (M SJIEKTPOIUIUTKA MO/ BBITSHKKOM).

4. Becobl nabopaTopHbIe TEXHUYECKUE.

5. Cexynagomep

6. @noTopeareHTsl (COOUpaTeh- OJIEUHOBAS KUCIOTa, IEHOO0Opa3oBaTelb- KEPOCHH,
perynsarop pH-cpeabl- eakuii HaTp U CepHAas KUCIOTa, MO0 IPYTrHe Mo YKa3aHUIO MPEeroIaBaTes).

Metoanueckue PEKOMEHIAMHA:



—

. IsyunTe cnenyromue pa3einsbl BAPTYaAIbHOU JTaO0OpaTOpHON pabOTHI:

- UHpOpMAIIHS O TPOTPaAMME;

- METOJMYECKHE YKa3aHHSI,

- MIOPSIIOK BBITTOJTHEHHS PAOOTHI.

He 3a0pIBaiiTe MCIOJIB30BaTh 3HAUYKH >> U << B BepXHEH 4acTu WH(OPMAIIMOHHOHN MaHEIH,
TaK Kak HE BECh TEKCT YMEUIAETCS B OKHE JIJIsl IPOYTEHUSI.

2. B cootBerctBum ¢ pazgenoMm «llopsaok paboOTel € yCTaHOBKOI» INPOU3BEIUTE BCE
MaHUNYJISAIUK HA BUPTYaJIbHOH J1labopatopHOi ycraHOBKe (3Tambl 0-5). Bce akTHBHBIC 3JIEMEHTHI
7a00paTOPHOIl YCTAHOBKM B HYKHBIH MOMEHT B KayeCTBE IOJCKA3KH ITOJICBEYCHBI IIBETHBIMHU
MapKepaMmy Ipy HaBeIeHUH Ha HUX Kypcopa MBIIIH.

3. UcxomHble 1aHHBIC M Pe3yIbTAThl SKCIIEPUMEHTA 3aHOCAT B TaOII. 1.

4. OTBETUTH Ha KOHTPOJbHBIE BOMPOCHL.

5. Odpopmute otuer Ha branke BBINONTHEHUS J1aOOPATOPHOU pabOTHI U MPHUKPENHUTE €ro B

KYpPC IS IIPOBEPKHU.

JlabopaTopnasi padoTa Ne 2 « QO0:KHUT CEPHOT0 KOJIYeTaHA)

Leas padoThbl: O3HAKOMJICHHE C (U3NKO-XUMHUYECKUMH OCHOBAMHU IIpolecca OOXKHTa
CEpHOT0 KOJIYe/IaHa, Pa3IMUYHbIMU KOHCTPYKIMSIMH TeUYeH, MPUMEHSIOLUXCS U 00KUTa, a TAKKe
HKCHEPUMEHTAIBHOE OIpEeIEHUe, IMyTeM OOXKHTra CEpHOr0 KOJYEHaHa, COJACpKAHWE CEphl B
HCXOJHOM CBIPhE ¥ KHHETHKHU BBITOPAHUS CEPHI.

IHopsaaok 3anmycka BJIP:
1. Tlomyuute noctynm K BHUPTyalbHOMY pabouemy croiy. MHCTpyKUMS MO JOCTYILY
npusaraeTcs K 3aJJaHuio B Kypce.

2. OTKpoiiTe Ha BUPTyalIbHOM paboueM cToje nanky «Jladboparopubie pa6oTbl», BeIOEpUTe
nanky «BJIK «O6mas xumMudeckas TEXHOJIOTU»», B HEH — nanky «O0KMI CepHOro KoJI4eJaHa
OrTkpoiite ee.

3. 3anmyctute ABOMHBIM HienykoM (aiin JlabopaTopHasi yctaHoBKa, oTkpoeTcst okHo BJIP
(puc.2), OCHOBHBIMH 3JIEMEHTaMH KOTOPOT'O SIBJISIOTCS:

- WH(POPMAIIMOHHAS TIAHENb C TPEMS BKJIAJKaMH U KHOTIKOW CBOPaYUBaHMS;

- sTansl 1JaboparopHo# padotsr (0-5);

- nabopaTopHasi yCTaHOBKA.

Hugpopmayuonnas nanenp cocToUT U3 TPEX BKIAIOK (B BEPXHEHN YACTH MMAHEIH):
- uH(pOopMaLUs 0 IPOrpaMMe;

- MOPSAIOK padOThI C YCTaHOBKOM;



MCTOINYCCKUC YKa3aHM.

3Ha4YOK CBOpayMBaHUs HH(GOPMAIIMOHHON TTaHEI!
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| TOMCKWH NONWTEXHWYECKWR YHUBEPCHTET.
[LEHTP JMEKTPOMMBIX OBPAIOBATE CYPCon

‘OBLLAR XMMHHECKAR TEXHOTOTWS .
e ceprorcsomiegana

Puc. 2 . Uarepdeiic BJIP

Bxnanka «llopadok pabomosl ¢ ycmanoeKoil» CONEPKUT ONKMCaHKUE BeexX Mt TanoB BJIP.

HepeKJ'IIO‘IeHI/Ie MCXKAY STallaMu HPOU3BOAUTCA C IMOMOLIBIO O10Ka MMPOHYMCPOBAHHLIX KHOIIOK,

PAaCIOJIOKCHHBIX B IIPABOM HHUIKHEM YIJIy OKHa IPOTpPaAMMBI. HGI[OCTYHHBIG 9Tanbsl 0003HAYEHBI

CCPBIM LIBETOM, NOCTYIIHBIC — CBCTJI0-3CJICHBIM LIBCTOM, AKTUBHBIN 3TAIl — TEMHO-3€JICHBIM IIBETOM.

VYupasnenue Jlabopamophnoii ycmanogkout TPOU3BOAUTCA NpH NOMOIIM MblK. Bcee

AKTUBHBIC J3JICMCHTEI na60paT0pH0171 YCTAHOBKHU TIIOACBCYUCHBI LBETHBIMHU MApPKCPAMU. Yto0bI

pa3BepHYTb Ha Bce Moine OKHO Jlabopamopmuoii ycmanogéku, Hag0 HaxaTb Ha 3HAYOK

ceopauueanusn ungopmayuonnoiu naneau (cm. puc. 2). IloBTopHOE HakaTHe BEPHET

MH(OPMALIMOHHYIO [TaHENb Ha MECTO.

XuMHu4ecKHe peakTHBbI, IPHOOPHI, MOCyaa

© 0O N OO O B W N =

. JJabopaTopHas ycTaHOBKA.

. Konbsl koHn4eckue a1 TATPOBaHUS.

. [unetku Ha 10Mu1.

. PactBop 1ona 0,1H.

. PactBop runocynsdura Hatpus 0,11.

. PacTBop nepekucu Bogopona 3%-Hbli

. PactBop eaxoro Hatpus 0,1H.

. PacTBOp MHAMKATOpa- METUIIOBOTO OPaH>KEBOIO

. PactBop xpaxmana 1%-npIit



Metoanuyeckue PEKOMEHIAUHA:

[a—y

. M3yunre cnemyromme pa3aeibl BAPTYyaTbHOU Ta00paTOpHOH pabOTHI:
- uHpOpMaLKs O TPOTPaMMe;

- METOJUYECKHIE YKa3aHUS,

- MOPSIOK BBIIOJIHEHUS PaOOTHI.

He 3a0pIBaiiTe MCMOIB30BaTh 3HAYKH >> U << B BepXHEH 4acTu WH(OPMAIIMOHHON MaHEIH,
TaK KaKk HE BECh TEKCT YMEUIAETCS B OKHE JIJIsl IPOYTEHUSI.

2. B cootBerctBun ¢ pazgenoMm «llopsnok paboTbl ¢ YCTaHOBKOW» NpOU3BEIUTE BCE
MaHUITYJISIIUA Ha BUPTYalbHOM J1abopaTtopHoil ycraHoBKe (3Tambl 0-5). Bee akTHBHBIC 2J1€MEHTHI
71a00paTOpPHOl YCTAHOBKM B HYKHBIH MOMEHT B KadecTBE IOJCKA3KM I10JICBEYEHBbI LIBETHBIMU
MapKepaMy IIpU HaBeIeHUH Ha HUX Kypcopa MBILIH.

[lo pesynpTaram aHanmu3a OIPENENAIOT OOIIee COJIEp)KAaHHE Cepbl B HCCIEIYEeMOM
konuenane (%), BpeMsi BHITOpaHMsI CEPbl U3 HABECKU U CTPOSAT KMHETUYECKYIO KPUBYIO CKOPOCTH
BBITOpPaHUs B KOOPAMHATAX: COAEPKaHUE CEePhI B Koyrueaane (Mr) —Bpemsi(c).

3. OTBeTUTH Ha KOHTPOJIHHBIE BOIPOCHI.

4. Odopmute oTueT Ha biaHke BbIMOIHEHHs JTa0OPATOPHON pabOTHI U MPHUKPENHUTE €ro B
KypC JUIS IPOBEPKH.

Kpurepumn oneHku:

3a xaxayro 1aboparopHyro paboTy MOXHO moxyduth o 10 6amioB. 2 6amia ctaBUTCS 3a
obmee ohopmiieHHE pabOTHI, 1O 5-0a/UTPHOM CHCTEME OILICHUBASTCS pacyeT 1o padoTe u 3 Oaiia 3a
OTBETHI HA KOHTPOJLHBIC BOIPOCHI.

7.2.2. TunoBbie 3agaHus NPoMe:xyTouyHoro recruposauusa C10 Pocaucranr

[TonHbIi1 cOOpHUK TECTOB MO Kypcy «O01mas XuMuueckas TEXHOIOT U -
https://edu.rosdistant.ru/mod/quiz/view.php?id=51959

7.2.3 Tembl NMCbMEHHBIX PadOT (He MPeLYCMOTPEHBI)


https://edu.rosdistant.ru/mod/quiz/view.php?id=51959

7.3.0neHOYHbIE CpeacTBa AISNPOMEKYTOYHOH aTTeCTAIMH IO HTOraM OCBOCHHS
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 4

Moayab Ne 1

Tect Nel Cpipbe XMMUUECKON TEXHOJIOTUU. XUMUYECKOE IPOU3BOJICTBO U XUMUKO-
TEeXHOJIOTHYeCKui nponece, kinaccuduranus XTTI

1. COBOKYITHOCTH MTAPaMETPOB, OMPEACTISIONINX YCIOBHUS padOTHI anapara Uil CHCTEMBI
alrapaTroB, HA3bIBAKOT
@) TEXHOJIOTHYECKUH PEIKHIM;
b) TexnonorHueckas kapTa;
C) TEXHOJIOTHUYECKAs CXeMa;
d)onTuManbHbIE YCIOBHS.

2. XAMHYECKHE BEIIECTBA, MOJIy4aeMbIC B PE3yJIbTaTe NIepepabOTKH ChIPhS U MPEAHA3HAYCHHBIC
JIIA HOTpe6H€HI/I5{, Ha3bIBAIOT:
a) MPOIYKTaMH;
b) enessiMu poykTaMuy;
C) MONTYIPOAYKTaMHU;
d)cHHTE3MpyEeMBIMH BeIIECTBAMU

3BemiecTBa U MaTepualbl, IpeAHa3HAYEHHBIE IS IepepadOTKU B IPOMBIIIIIEHHOM ITPOU3BOJICTBE,
Ha3bIBAIOT.
a) MOJNYNPOAYKT;
b) ceipbé;
C) moOOYHBIH MPOIYKT;
d) orxozpl.

4. Ecnu B XUMAYECKOM IMPOU3BOACTBE PALIMOHAJIBHO UCITIOJIB3YOTCA BCEC KOMIIOHCHTHI
CBIPbA U SQHCPTHUU U HC HAPYHIACTCA SKOJIOTMYCCKOC paBHOBECUEC, TO UCIIOJIb3yEMast
TCXHOJIOI'UA:
) yIy4IieHHas;
b) manoorxoanas;
€)6e30Tx0qHas;
d)marnosarparHasi.

5. K BropuunbIM 3HepreTuueckuM pecypcam (BOP) otHocuTCs 3HEprust
a) CIKUTAHUA YTJIA;
b) cxuranue npeBecuHsI;
C) HOIYTHO BEIpabaThIBaEMOT0 I1apa U HarpeBaeMoii BOJIbI;
d) cxxkuranumst IPUPOIHOTO Ta3a u Topda.

6. COBOKYHHOCTB OTXOJ0B IMPOU3BOJACTBA U HOTpCGHCHI/I}I, MMPUTOJHBIX B KaUCCTBC
OCHOBHOTI'O WJIK BCIIOMOT'ATCJIbHOT'O CBIPbA IJIS BBIITYCKa HCHCBOﬁ MmpoaAyKIuu, — 3TO
MaTepHaTbHBIE PECYPCHI:

a) MepBUYHEIC;
b) ocHoBHBIE;
C) UCXOJTHBIE;



d) BTOpHUHBIE

7. B cTpyKType XMMHUUYECKOT0 MPOU3BOJICTBA CTAUs MTOJ HOMEPOM 2 COOTBETCTBYET.
a) BBIJICTICHUE OCHOBHOTO MPOIYKTA;
b) canurapHas ourcTKA M yTHIM3AIUSA OTXO0B;
C) MOTOTOBKA CHIPHS;
d) xumMuueckoe npeBpalieHue ChIpbs.

8.B CTPYKTYPE XUMHUYCCKOI'0 IIPpOMU3BOJACTBA CTaAHus 110 HOMEPOM 3 Ha3bIBaeTC:
a) BBIJICTICHHE OCHOBHOTO MPOIYKTA;
b) canurapHas ouncTKa U yTUIM3AIMS OTXO/0B;
C) MOJITOTOBKA CHIPHSI,;
d) xumMugecKoe TpeBpaIIcHue CHIPh.

9. B cTpyKType XMMHUUYECKOT0 MPOU3BOJICTBA CTAUs MO HOMEPOM | Ha3bIBaeTCS:
a) BBIJCJICHUE OCHOBHOI'O MPOAYKTA;
b) CaHUTapHasg OYUCTKA U YTUJIN3ALUA OTXO40B;
C) IMOATOTOBKA ChIPbA;
d) xumMHuYIecKOe MPeBpaIIeHHE CHIPhSI.

10. Xumuueckoe IMpOU3BOJACTBO, BPCAHLIC IIOCICACTBUA ACATCIBHOCTH KOTOPOI'O HCE
MMPEBLIMIAKOT YPOBHA, AOIYCTHUMOI'O CaHHUTApHBIMU HOpMaMH, HO YaCTb CbIpbs U
MaTCpHraJIOB ICPEXOJUT B OTXOAbI, — 3TO ITPOU3BOACTBO!

a) MaJIOOTXO/IHOE;
b) 6ezorx0aHOCE;
C ) BTOPHYHOE;

d) HeucnpagHoe.

Tect Ne 2 XHMHKO-TEXHOJIOTHMYECKass CHCTEMA. TexHomornyeckue CXeMbl. XHMHKO-
TEXHOJIOTHYCCKHUEC ITPOLCCCHI. OcHOBHBIE TTOKA3aTEIU XUMUKO-TEXHOJIOTTYECKOTO mnmponecca

1. BzauMocBs3b MCKAY OTACJIbHBIMU allllapaTaMi U p€aKTOpaMu IPOU3BOACTBCHHOI'O
pouecca ¢ ONMUCAHUEM MPOUCXOASAIIMX B HUX MPOIECCOB U MPEBPAILICHUN — 3TO:
a) TEXHOJIOTHYECKas CXeMa;
b) mocnenoBarenbHOCTD anmaparos;
C) cxeMaTHuecKoe N300pakeHue;
d) ycroBHOE 00603HaYEHHE ANMapaToB.

2. XapaKTepI/ICTI/IKa XUMHYECKOTO MMPOU3BOJACTBA KITPOU3BOAUTCIIBHOCTE)» OTHOCUTCS K:
a) TEXHMYECKUM TTOKA3aTENAM
b) sxoHOMHUECKMM TTOKA3aTENAM;
C) 3KCIUIyaTalMOHHBIM II0KA3aTesIsIM;
d) conmanbHBIM MOKA3aTENSAM.

3. XapaKTepI/ICTI/IKa XUMHYCCKOT'O IMMPONU3BOJACTBA «ce0eCTONMOCTh MMpOAYKIIHUUN»
OTHOCHUTCA K
a) TEXHHYECKUM TIOKA3ATENSIM;
b) sxoHOMHUYECKMM TTOKa3aTENSAM;
C) 3KCIUTyaTalMOHHBIM TIOKA3aTENSIM;
d) conmansHbIM MOKA3aTEISIM.

4. DHEProTexXHOJIOTNYECKask CXeMa MPOU3BOJICTBA OTINYAETCS OT TEXHOJIOTHYECKOM:
@) IPUCYTCTBHEM TEINIOOOMEHHOH anmnaparypsl;



b) Hammunem sHepreTHUECKOTO Y314,
C) HaJIMYMEM OYMCTHBIX COOPYKEHHH;
d) peanusarueii npUEMOB pereHepaly U PEKyIEpaldi TeIUIa U SHEPTHH.

5. Cpennee Bpems QyHKIIMOHUPOBAHUS XUMHUKO-TEXHOJIOTUIECKON CUCTEMBI MEXKTY
OTKa3aMHu €€ 3JICMCHTOB HJIM YUCJIO OTKA30B, UJIN 06mee BpEMs IIPOCTOA 3a ,HaHHBIfI
IEpHUOA — 3TO MOKA3aTCJIN:
a) HaJICKHOCTH;
b) ycroiiunsocTu;
C) yIpaBIsSEMOCTH;
d) peakTHBHOCTH.

6. Ecan IIpU AOITYCTUMBIX U3MCHCHHAX YCHOBI/Iﬁ XUMHKO-TCXHOJOI'HYCCKOro mpouecca
€T0 IMOKAa3aTCIu COXPAHAIOTCA B 3aJaHHBIX IIPCACIaxX, TO XUMHUKO-TEXHOJIOrH4ECKas
CHUCTEMAa Ha3bIBACTCA:
8) HEIYBCTBHTEIIbHO;
b) ynpasnsiemoi;
C) aKTUBHOH;
d) aBTOHOMHO}A.

7. XWMMHKO-TEXHOJOTHYECKasi CUCTEMa, TTO3BOJIAIONIAS Ha OJHOM OOOPYIOBAHHH IOCIIE
HCKOTOPBIX W3MEHEHUH KOMIIOHOBKH O60pyI[OBaHI/I$I U PCKHUMHBIX I1apaMETPOB
pe€ain30BaThb pa3IMYHbIC XUMHUKO-TCXHOJIOTHYCCKUC ITPOLECCChI, HA3BIBACTCA:

a) HeymIpaBlsieMasi;

b) kommiekcHast;

C) mepecTpanBaeMasi;

d) nepeobopymoBaHHasl.

8.Ilonsatne «cremeHb MNpCBpalICHuA» OTHOCAT:
a) K MOYIIPOAYKTaM;
b) k mpoxykram;
C) K OTXOJIaM MPOU3BOJICTBA;
d) K HCXOHBIM peareHTaM.

9.HOH5[TI/I€ «CTCIICHb KOHBEPCUN» OTHOCAT
a) K TOIYyHpOIyKTaM;
b) x mpomykram;
C) K OTXOJaM MPOHU3BOJICTBA;
d) X HCXOOHBIM pearcHTaMm.

10. TexHomormueckuii moka3areiab XA 0003HAYaeT.
8) HEM3BECTHOE KOJIMYECTBO BEUIECTBA A;
b) BeIxoa MpoyKTa A;
C) CTeTeHb IPEBPAIICHUS pearcHTa A;
d) KOJTMYeCTBO MPOpEarupoBaBLIETO BEIECTBA A.

Tect Ne 3 HpI/IHL[I/IHBI KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHKO-TCXHOJOTMYCCKUX MPOLECCOB. I'oMmoreHHsIe U
TCTCPOTCHHLIC IMTPOILIECCHI

1.Ilo arperatHoMy ((ha30BOMY) COCTOSTHHIO B3aUMOJICUCTBYIOIIMX BEIIECTB. MPHUHSTO
JE€IUTh TEXHOJOTUYECKUE MPOLIECCHl U COOTBETCTBYIOIIME UM anmnaparhbl Ha:
@) Ha XHUIKOCTHBIE, Ta30BBIE U TBEpAO(Da3HEIE,
b) wa romorenmbie U reTeporeHHbIE;
C) Ha OAHOPOJAHBIC U HEOAHOPOAHLIC,



d) Ha mpOCTBIE M CIOXKHBIE.

2. Eciin Bce KOMIIOHEHTEI peaKHHOHHOﬁ CMECH HaxXOIATCA B OHHOﬁ (1)336, TO MMponecc
Ha3bIBACTCA.
a) rasoJMHAMUYECKHM;
b) ruaponuHamuueckum;
C) roModasHbIM;
d) rerepodazupM

3. Ecnin mo MeHbnIiei MEpE OAWH M3 KOMIIOHCHTOB peaKHHOHHOﬁ CMECU HAXOIUTCA B
(1)330BOM COCTOSAHHNH, OTIUYarOIIuMCA  OT (baSOBOl"O COCTOAHHUA  OCTAJIbHBIX
KOMITIOHCHTOB, TO TaKkou IponecC Ha3bIBACTCA:

a) ra3oJMHAMUYCCKUM;
b) rumponuHaMIUECKUM;
C) romModasHbIM;

d) rerepodazHbiM.

4. B TOMOTeHHBIX CHCTEMaX BCE pearupyromye BEIecTBa HaXoaiITcs B a3ax:
a) B Pa3HBIX;
b) rasosoii (1), xwuakoit (k) uiu TBepIOH (T);
C) Ta3-XKHUIKOCTh (T—XK), Ta3-TBepoe (T—T), Ta3-KUAKOCTh-KHUIKOCTD (T-K-K);
d) KuaKOCTB-TBEPIOE (3K-T), JKUAKOCTH-IKHIKOCTh (3K-)K), HUAKOCTb-Ta3 (K-T).

5. reTepOFeHHBIMI/I ABJIAKOTCA CUCTCMBI, COCTOAIIUC!
a) u3 aByx u Oomnee (as;
b) u3 ammuaka u xnopa;
¢) u3 H0 u C2HsOH
d) u3 O u Hy

6. K romoreHHbIM IpolieccaM U3 IPUBEIEHHBIX PEAKIIMI OTHOCUTCS:
a) 2H,S +302 = 2S0; + 2H,0;
b) 2H,S +Zn0O = ZnS + 2H,0
C) 4FeS, +110, = 850, + 2Fe,03;
d) CO; + Ca0O = CaCOg;

7. TI'eTepOoreHHON ABIISIETCS CUCTEMA!
a) HzO(;K) ; C2HsOH;
b) HzO(;K); HzO(T);
¢) H2O¢); NHs;
d) HCI; H2O.

8. YBennueHue noBepXHOCTH CONPUKOCHOBEHUS (pa3 B cCTEME
NH3z + H2O = NHsOH nocturaercst pa3BuTHeM MOBEPXHOCTH O0JIee TSHKEIOH (asbl:
a) paszopsruBanuem HO;
b) paBHOMepHBIM pacnpenenenuem NHs ;
C) mojadeil aMMHaKa MmoJl JaBJICHHEM;
d) ucmapeHnemM aMMHaKa;

9. TloBepXHOCTH KHUJIKOI a3kl HE MOKET ObITh YBEIHUYEHA!
a) GapOaraxem;
b) pas6psisruBanuem;
C) pacrpe/eieHIeM TOHKOH IUIEHKON Ha HacaJIKe;
d) arnmomepariueii;



10. ITpouecc nmpotekaetr B n1udPpy3MoHHON 00J1aCTH, €CITH:
a) ckopocTh AU PY3MOHHOTO TPoIiecca 3HAYUTEILHO OOJIBINE CKOPOCTH XUMHUYECKOHN peaKIinu;
b) ckopocts mudby3noHHOTrO Mpolecca 3HAYUTENEHO MEHBIIIE CKOPOCTH XUMHUUECKOH PeaKIHu;
C) CKOPOCTH BCEX CTaIuil COM3MEPHMBI;
d) cremenb MpeBpaICHAUS pearcHTa He 3aBUCHT OT JIJIMHBI PeakTopa.

Monayas 2

Tect Ne 4 Buibl XUMHYECKHUX PEAKTOPOB. PeakTophl naeanbHOr0 CMENIEHUS U UCaIbHOTO
BBITECHEHUS. PeakTOpHhI JIJIsl TOMOTEHHBIX M T€TEPOTreHHBIX MPOIECCOB C TBEP A0 (ha3oi, s
ra30KUIKOCTHBIX ITPOIIECCOB

1. PeakTop Ha3bIBaeTCSI MOJIUTPONIUYECKUM, €CIIU:

@) 3a cyeT TeIIooOMeHa ¢ OKpYKarolleil cpeoil B HeM o0ecrednBaeTcs IIOCTOSHCTBO TEMIIEPaTyPhl M HOJHOCTBIO
KOMIIGHCHUPYETCS BEIJICTICHHE MU MOTJIOIIEHUE TEIUIOTHl PEaKInHm;

b) B HEM OTCYTCTBYET TEIIIOOOMEH C OKPYIKAIOIICH Cpeoil U BCsl BBIAGIACMAsl WITH NOTJIONIaeMas B PE3yJIbTaTe
XMMHUYECKHX MTPOIECCOB TEIIOTa HAET Ha HAarpeB WM OXJIAXKICHUE PEAKIMOHHONW CMECH;

C) TermoBoi 3 dexT mpoTekaromeil B HEM XUMUYECKON PEaKIui YACTHIHO KOMIIEHCHPYETCS 33 CUET TeIUI00OMEeHa
C OKpY’KaromeH cpeioi ¥ YaCTHIHO BBI3BIBAECT N3MEHEHNE TEMIIEPaTyphl pEaKIIMOHHOM CMEecH;

d) nommepxaHue HEOOXOIUMOM TEMIIEPATYPHI MPOLIECCa OCYIIECTBISACTCS TONBKO 32 CUET TEIUIOTH XUMHIECKOTO
nporiecca 0e3 UCTIONb30BaHMS BHEITHUX UCTOYHUKOB SHEPTHH.

2. B PE€aKTOPC UACAJIBHOI'O BEITCCHCHUS 110 JJIMHEC PCAKTOPA CKOPOCTb PCAKIINH
a) yMCHbBINACeTCS,
b) yBenmunsaercs;
C) He MeHseTCs,;
d) mpoxoauT Yepe3 MaKCHMyM.

3. B peakTope ueaqbHOro BBITECHEHHUS T10 JUTMHE PEeaKkTopa KOHIICHTPALUS peareHTOB
a) yMeHbIlaeTcs;
b) yBenuuusaercs;
C) He MEHsSETCS,
d) mpoxoauT Yepe3 MAKCHMYM.

4. B PCAKTOPEC UACAIBHOI'O BBITECCHCHHUA 110 JIMHE PCAKTOPA CTCIICHB IIPEBPALICHUA
a) yMeHbIIaeTCs;
b) yBemmuuBaercs;
C) He MEHSETCS;
d) mpoxoauT Yepe3 MaKCHMyM.

5. B peaktope naeaibHOTrO CMEIIEHUs B JIF000H TOUKE peakTopa
a) KOHIICHTpAIUN pEarcHTOB U NPOAYKTOB PCaKIUU OJJUHAKOBBI;
b) koHmeHTpannu peareHTOB U MPOIYKTOB PEAKIINK MEHSOTCS;
C) KOHIICHTpAIM1 pearcHTOB U NPOAYKTOB PCAKIIUU BO3PACTAOT,
d) KOHIIEHTpAIMHU PEAreHTOB U MPOIYKTOB PEAKIIMH YMEHBIIAIOTCS.

6.B PCAKTOPC UACAIIBHOI'O0 CMCIICHUA IBUKYIIAad CHUJIa
a) yBeIHYUBACTCS;
b) ymenburaercs;
C) HE MEHSETCS,
d) paBHa HyJIIO.



7. Kackag peakTopoB CMEIICHUS TPUMEHSETCS 11
) YBEJIHMYCHUsSI IPOU3BOAUTEIBHOCTH YCTAHOBKH;
b) momaBnenuss MOGOYHBIX peakiuii;
C) YBEJIHYCHUS BBIXOJA MPOAYKTA;
d) PKOHOMHM peareHTOB.

8. Bce wacTuibl peakilMOHHOM MAaccChl ABUKYTCS B 3aJJaHHOM HaIPaBJICHUH, MOTHOCTHIO
BBITECHSISI, ITOI00HO TIOPIIHIO, HAXOISIINECS BIIEPEIN YaCTUIIBI TIOTOKA B PEaKTOPe
a) HICATHHOTO CMEIIICHUS;
d) mepuoanveckoro aeicTBUS;
C) aBTOKJIABHOI'O THIIA;
d) MaeanbHOro BHITECHEHMS.

9. HenpepbIBHO NOCTYNAIOIINE PEAreHThl MTHOBEHHO CMELIMBAIOTCS C PEaKIIMOHHON
MacCcol U paBHOMEPHO PACIPEICIISIOTCS 110 BCEMY 00bEMY B PEaKTOpe
a) HAeaNbHOIO CMENIEHUS HEMPEPBIBHOTO JEHCTBHS;
b) nepuomnueckoro aeUCTBUS;
C) KOHTaKTHOM almapare;
d) wmeanbHOrO BHITCCHEHUS.

10. PeareHTnl 3arpyKaroT, BEIACPKUBAIOT 4O JOCTUKCHU A BaﬂaHHOﬁ CTCIICHU
NpPEBPAICHHS M BBITPYKAIOT B PEaKTOpe
a) HAeaNbHOTO CMELIEHUS,
b) nepuomnueckoro nelcTBHs;
C) CTpyHHOro JEWUCTBHS;
d) wmeanbHOrO BHITCCHEHUS.

Tect Ne 5 CymHocTs 1 BUbI KaTanu3a. O01re 3aKOHOMEPHOCTH KaTaJTUTUYECKUX PEaKLIUM.
KuHneTnka rereporeHHO-KaTaIuTHYECKUX peakiuid. KaTanmutuueckue peakTopsl

1. AKTUBHOCTb KaTaJIU3aTopa - 3TO MEpPa YCKOPSIOLIETr0 BO3AEUCTBUS 110 OTHOLLIEHUIO K
pCaKknuu:
a) 00paTHOM peaxIuu;
b) npsamoit peakiuu;
C) TpsIMOit U OOPATHOM;
d) naHHO#M (KOHKPETHOH ).

2. Katanuzatop BIUseT Ha :
a) CKOPOCTb JOCTHKEHHUS PABHOBECHS;
b) cocrosHue paBHOBECHS CHCTEMBI;
C) CKOPOCTb 0OPATHMBIX PEAKIIMIA;
d) ckopocTb peakimii, 3MeHeHHE HEPTUH [ MOOCa KOTOPBIX MOIOKUTENBHO.

3. KaTaHI/I3aT0p BJIMACT Ha CKOPOCThb peaKHI/II‘/’I:
a) 00paTHMBIX;
b) TepMomMHaMHUYECKHM HEBO3MOKHBIX;
C) TEPMOAWHAMHMYECKH BO3MOKHBIX;
d) moOBIX.

4. DHeprust aKTUBALMHU - ITO:
a) M30BITOYHAS OHEPrusi, onpeacsitoias BO3SMOKHOCTb PECAKIINN;
b) wu3ObITOYHAs SHEPTUS, ONPEACISIOIIAs CKOPOCTh PEAKLIUH;
C) OHEPrus, onpeacaronas COCTOAHUE PaBHOBECHU S,



d) osHeprus, onpeneNAOIIas TEMIIEPATYPY B 30HE PEAKIHH.

5. CeneKTUBHOCTBIO KaTajin3aTopa Ha3bIBACTCA CIIOCOOHOCTD YCKOPATH PEAKIIHIO::
a) TpAMYIO;
b) o6parnyro;
C) 1eneByto (OCHOBHYIO);
d) mnpsmyio u o6paTHYO.

6. KaranuzaTtop yckopsieT XUMHUUYECKYIO PEAKIIMIO 32 CUET YMEHBIICHUS YSHEPTUU
AKTUBAIWH,
a) TIPH 3TOM YCIIOKHACTCS MyTh PEaKIHH;
b) mpomecc ocraercs omHOCTATHHHBIM;
C) MyTh peaKiUK HE MEHSETCS
d) peakiust npoxoauT 63 YHEPrETHIECKOTO bapbepa.

7. OTpuLaTeIbHBIM KaTaJIM30M Ha3bIBACTCS:
a) sBJICHHE YCKOPEHUS MOOOYHBIX PEAKIIHIA;
b) 3aMCJICHUC CKOPOCTU PCAKIINH;
C) YCKOpEHHE CKOPOCTH OOPATHBIX PEAKIIHIA;
d) 3amemneHue CKOPOCTH OOPATHBIX PEAKIIUL.

8. TeMnepaTypoﬁ 3AXKUTI'aHUA KaTaJlu3aTopa HAa3bIBAKOT!:
a) TeMIeparypy CHEeKaHHUs TBEpIOro KaTaanu3aropa;

b) MuHEManBHYIO Temmeparypy pearupyrouieid CMecH, IpH KOTOPO MpoIecc HAaYMHAET MPOTEKATh C
JIOCTAaTOYHOM IS MPAKTHUECKHUX IeNiei CKOPOCTHIO;

C) Temmeparypy MpOTeKaHHs KATATUTHYECKUX OKHCIUTEIbHBIX MPOIIECCOB;
d) BepxHuil npeen TEPMOCTONKOCTH KaTallu3aTopa.

9.B cJ1ydac nmpoBCACHHA 'OMOTCHHBIX KAaTAJIMTHYCCKUX MIPOUCCCOB KaTaJIn3aTop
HaXO0IUTCA:
a) BxuaKoii ase;
b) B Toii ke dase, yTO U peareHTHI;
C) B Ta30BOI (ase;
d) B TBepmoii dase.

10. CKOpOCTB TOMOT'CHHOI'O KaTAJIUTUYCCKOI'O IMpouecca 3aBUCUT OT:

a) KOHICHTpAIIUN pCarupyromux BEHICCTB, KOHUCHTPALMU KaTaliu3aTtopa, TCMIIEPpATyphbl, JaBJICHUA,
MHTCHCHUBHOCTHU IICPEMCILIMBAHUS,

b) xou(urypamuu peakTopa, KOHIEHTPALMH PEATHPYIOIINX BENIECTB, TEMIIEPATYPHI, TaBICHUS;

C) oT (I)aSOBOFO COCTaBa pearcHTOB, IVIOIAAX IMTOBEPXHOCTHU KAaTAJIN3aTOPA, KOHICHTPALIUU pearupyrommnx
BCHICCTB, KOHLCHTPALUU KaTalnu3aTopa, TEMIICPATYPbI;

d) OHEPIruu aKTUBALIMU PEAKI MU, KOHICHTPAIUU KATAJIN3aTOPa U TEMIICPATYPHI.
Moayas 3

Tect Ne 6. Texnonorus cesizanHoro azora. [IpousBoactBo ammuaxa. [Tpon3BoacTBO a30THOM
KHUCJIOTBI

1. OCcHOBHBIM CIIOCOOOM TIONTYUEHUS a30Ta SABISETCS:
a) Ouosormueckas GpuUKcaIis;
b) 1manaMuaHEBIH cOCOO;
C) CIKMIKEHHUE BO3/lyXa C NOCICAYIOIINM pa3ICICHUEM Ha KOMIIOHCHTHI;
d) amcopOrwst U3 BO3ayXa HA TBEP/BIX aICOPOSHTAX



a)
b)

d)

a)
b)

d)

a)
b)
<)
d)

b)

c)
d)

b)
<)
d)

a)
b)
c)
d)

a)
b)

d)

2. Ilpouecc pa3aeneHust BO3iyxa COCTOUT U3 CTAIN, CICAYIOIIMX B TPUBEICHHOMN
[MOCIEI0BATEILHOCTH:

a) OYHMCTKa BO3yXa OT IbIJIU U MCXaHUYICCKUX HpHMeceﬁ, CIKAaTHUC BO3AYyXa B KOMIIPpECCOpax, OCylIKa U
ounctka oT CO2 u YrieBoaopoaoB, CKUKCHUC U peKTI/I(i)I/IKaHI/Iﬂ;

b) CIKAaTHC BO3AYyXa B KOMIIPECCOpaAX, OCylIKa U OYUCTKA OT CO2nu YrjieBoaopoa0B, OYUCTKA BO3AyXa OT
NObIIN 1 MEXaHHYCCKUX HpHMeCCﬁ, CXKHMXKCHUC U peKTI/I(l)I/IKaIII/IH;

C) ©Xarue BO3AyXa B KOMIIPECCOPAX, OYMCTKA BO3AyXa OT IbLIA W MEXaHUYCCKUX MPHMECEH, OCYLIKa U
ounctka ot CO2 1 yrieBoopoI0B, CKMKEHNE U PEKTH(UKAITHS,

d) ocymka i ounctka or CO2 ¥ yIIIeBOJOPOAOB, OYHUCTKA BO3AyXa OT MBLUIH H MEXaHHIECKUX MIPHMECEH,
C)KaTHe BO3IyXa B KOMIIPECCOPAX, CKIKEHNE U PEKTH(UKALINS.

3. Ouncrka BO3yXa OT IBUIM OCYILECTBISETCS:
B PYKaBHBIX U MACISHBIX (QUIBTPAX;
B PYKaBHBIX (DHUIBTPAX;
B MaCIISTHBIX (DHIIBTPaXx;
B PYKaBHBIX, MAaCJISTHBIX ¥ 3PHUCTHIX (DUIIbTpax.

4. Ouncrtka BO3JyXa OT JUOKCHU A YIII€pOoda MOKET OCYHICCTBIIATHCA:
abcopOIKeli pacTBOpaMu IIesiouci, aacopOIreii Ha IICOTUTaX, BBIMOPAKUBAHHEM;
abcopOIKeli pacTBOpaMu CoJieH, afcopOIieli Ha [ICOIUTaX, BBIMOPAKUBAHUCM;

abcopOIKeli pacTBOpaMHU IeNIOUeH, afcopOIMeil Ha yIIIsax, CUIMKAreie M IIe0JIUTaxX, a TaKKe
BBIMOPAKUBAHUCM

abcopOmmeit pacTBOpaMH IIEN0YeH, 1 BEIMOPAKHBAHHEM.

5. OuucTka Bo3ayxa OT YIJIEBOJOPOAOB OCYIIECTBIISETCS:
abcopOIKeli pacTBOpaMu IIeliouci, aacopOIreii Ha IICOTUTaX, BBIMOPAKUBAHHEM;
ajicopOIMel Ha [E0IUTaX MPH HU3KHUX TEMIIEpaTypaX, BHIMOPAKUBAHUEM;
ajicopOIMeii Ha CHITHKAreie MpH HU3KUX TEMIIEPaTypax;
abcopOnyeit Ha LEoINTaxX MPU OXJIAXKICHHH.

6. Ha ycranoBkax AKT-16 Bo3yx cokumaercs B TypOOKOMITpeccopax A0 JaBJICHUS:
6 MlIla;
0,6 MIla:
3 Mlla;
0,3 MllIa.

7. YcranoBka AKT-16 mo3BosisieT mosryyaTh:
a30T ¥ KHCIIOPOTI;
SKUAKUH a30T U )KUJIKUHM KHCIIOPOJ;
TEXHUYECKUN M TEXHOJIOTHUSCKUI KHCIOPOA U «IHCTHIN a30T;

TEXHUYECKUH U TEXHOJIOTUYECKUI KUCIIOPOJ, YUCTBIN a30T U HEOHOTEJIEBYI0 CMECh;

8. «HuCTBIN» a30T COEPKUT a30Ta:
99,99 %j;
99,998 %:
99,98 %;
99,95 %.

9. TeXHOIOTUYECKHUI KUCIOPOJI COAEPHKHUT KUCTOPOIa:
99-100 %;
95-98 %:
98,99 %j;
99,95 %.



a)
b)
c)
d)

10. TTox BrICOKOTEMIIEpATYpHOH (hUKcaIeit aTMOCPEPHOTO a30Ta MOHUMAIOT:
MOTJIONICHHE a30Ta KapOUJOM KaJIbITUs;
npsAMo¢C B3aHMO,HeI71CTBPIe a30Ta U KUCJIOPOJa;
psIMOE B3aUMOJIEUCTBUE a30Ta U BOJAOPO/A;
MpsIMOE B3aMMOJEMCTBHE a30Ta U KUCIOPOAa U IPSIMOE B3aUMOJEHCTBHE a30Ta U BOAOPOA.

Tect Ne 7 OcHoOBHBIC HarnpaBiieHUs HeTenepepadoTKu

a)
b)

c)
d)

a)
b)

c)
d)

b)
<)
d)

b)

c)
d)

a)
b)
d)
a)
b)
d)
a)
b)

d)

1. AJ'IKI/IJ'II/IpOBaHI/IC 0OBIYHO IMPOBOJAT B IIPUCYTCTBUU CICAYIOIICTO KaTajlnu3aTopa:
MOPOIIKA METAJUIMYECKOH MIIaTUHBI;

IUTATUHBI, HAHECEHHON Ha alIOMOCHIINKAT;

QIIOMOCHITHKATA,;

CEpHOM KUCIIOTHI.

2. PeKTI/I(bI/IKaLII/IOHHBIe KOJIOHHBI, pa6OTaI-OH_II/IC ITPpHU IMOBBIIICHHOM JaBJICHUU
npeaHa3HAYCHbI:

JUIst cTa0WIIM3alyy Wi OTOSH3MHUBAHUS HeTeH, CTaOMIM3aliK OCH3MHOB MIEPErOHKN He()TH M BTOPHUYHBIX
HPOLIECCOB;

MepEeroHKH He)TH Ha y3KHe MaclisiHble (paKkiMu U TYIPOH;

(pakIMOHUPOBaHUS Ma3yTa Ha BAKYYMHBIH I'a301JIb U I'YAPOH;

(bpaxuMOHHPOBaHHS HE(PTE3aBOACKHX WIIH IOIMYTHBIX HE(PTSHBIX ra3oB..

3. IlepBuunas nepepaboTka HEPTHU 3aKITIOYACTCS B:
00e3BOKHBAaHNH U 00E€CCOIMBAHUN HE(PTH;
(UITBTPOBAHUH H OCYIIIKE;
ANEKTPOHATN3E U OCAKICHUM;
pekTrdUKanuu npu aTMOCHEPHOM JaBICHHH

4. TemnoBast 00paboTKa HEPTH 70 FIAEKTPOOOECCONUBAHUS HEOOX0UMa IS
CHUXKXCHUS BA3KOCTHU U IINIOTHOCTU Heq)TI/I;
TIOBBIILICHUSA paCTBOpI/IMOCTI/I;
o0JeruyeHust pa3pymeHus SMyJIbCHIA;
I yAaJICHUA paCTBOPCHHBIX I'a30B

5. Tleperonka He(TH — 3TO MpoOIIECC:
pasneneHnst HeTH ¥ ra30B Ha (ppakiny, OTIINYAIOIINeCsS TEMIIepaTypoil KUIICHNS;
paszeneHust HeTH ¥ ra30B HA (Ppakiny, OTIMYAIONINECs MOJIEKYIIPHOW Maccoi
pasneneHust HeTH ¥ ra30B Ha (ppaKkiny, OTIHMYAIONINECs BI3KOCTHIO;
HpoLECC MOIyYEHUS! TOILIHB.

6. Ileperonka ¢ pekTuguKanue — 3to :
MMpO1ECC MHOT'OKPATHOT'O UCTIAPCHUS KUAKOCTU C LEJIBIO MOJTYUYCHUA YUCThIX KOMIIOHECHTOB;
MacCOOOMEHHBIN IMpoUECC IMYTEM MHOT'OKPATHOI'O MPOTUBOTOYHOT'O KOHTAKTUPOBAHUSA TAPOB MU KUAKOCTH,
nporiecc (pU3NUECKOro pas3aeieHus HehTu Ha BpaKiuy;
nponecc ucnapeHrust KOMIIOHEHTOB HC(l)TI/I.

7. benszuHoBas (pakius XapaKTepu3yeTcss TeMIepaTypon KUIEHUS:
1o 80°C;
1o 140°C;
1o 110°C;
1o 240°C.



a)
b)
c)
d)

b)

c)
d)

b)

c)
d)

8. KepocuHoBast ppakuus xapakTepu3yeTcsi HHTEPBAJIOM TeMIIEpaTyp KUIEHUS:
140 - 240 °C;
80 - 140°C;
110 - 140°C;
140 - 180°C.

9. JluzenbHas (TazoiieBast) (pakius XapaKTepU3yeTcs HHTEPBAJIOM TEMIIEPaTyp
KHUTICHUS:
140 — 240 °C;
240 - 350°C;
350 - 400°C;
240 - 280°C.

10. B mporecce HermyOokoit arMochepHOil IeperoHku HeTH Ma3yT o0pasyeTcs:
B AM3EIBHOHN (pakiuu mpu Temreparype 1o 350°C;
B OCTaTKe Ipu Temrieparype Boime 350°C;
B TSDKEJIOM OCTaTKe Ipu Temieparype Boiue 450°C;
B KyOOBOM ocTaTke mpu Temmeparype 250°C

Tect Ne 8 Karanu3s u 3ammra oKpyKarouieil cpeibl

b)

c)
d)

b)

c)
d)

b)

c)
d)

b)

c)
d)

a)
b)

1. JIy1st OYMCTKHM XBOCTOBBIX Ia30B MMPOU3BOJICTBA A30THOM KHUCIOTHI TPUMEHSIOTCS:
KaTaJIM3aTOPbl HA OCHOBE ME/IH;
KaTaJM3aTOPbl HA OCHOBE METAJUIOB INIATHHOBOMW TPYIIIIBI;
a7IcOpOLIMOHHBIE METO/IBI;
a0COpPOIIMOHHBIC METO/IBI.

2. Ilpouecc kaTaJIMTUYECKOTO BOCCTAHOBIIEHUS! XBOCTOBBIX [a30B MPUPOJHBIM I'a30M
MPOUCXOIHUT MPHU:
700 - 800°C;
1000°C;
800 - 850°C;
600-700°C.

3. Ilponecc KaTaTUTUYECKOTO0 BOCCTAHOBJICHUS] XBOCTOBBIX Fa30B aMMHAKOM Ha
aJIFOMOBAHAJMCBOM KaTaJIM3aTOPE IIPOUCXOAUT MIPH.:
350 - 400°C;
1000°C;
240 - 280°C;
600-700°C.

4. JIns noctmxenus [IJJK NOx B npusemuom cioe atmoceps (0,085 mr/m®) ounctka
XBOCTOBBIX T'a30B IIPOM3BOJICTBA a30THON KUCIIOTHI IOJKHA 00ECTICYHBATD
OCTaTOYHYIO MX KOHLIEHTPAIIUIO HE BBILIE:

0,01%;
0,005%;
0,001%;
0,05%.

5. O‘{I/ICTKE[ XBOCTOBBIX T'a30B MTPOU3BOJCTBA a30THOM KHUCJIOTEI IMPOU3BOAUTCA:
ITyTEM ITOTJIOMICHUS MIEIIOYHBIMU PACTBOPaAMU;
MyTeM acoOpOIUH Ha IIEOTUTAX;



C) TIyTeM TOTJIONICHHsST BOIOM;
d) KaTamTMTHYECKHM BOCCTAHOBJIEHHEM [0 MOJIEKYJISIPHOTO a30Ta.

6. B mporieccax cCaHUTapHOM KaTAIUTUYECKONM OYMCTKH OTXOSIIMX Ta30B BBICOKOM
AKTUBHOCTBIO 00J1a/1al0T KaTaIn3aTOPhl HA OCHOBE :

a) O;aropoaHBIX METAIUTOB (TUIATHHA, AJUIa i, cepedpo U IIp.), OKCHIOB MapraHIla, MeIi, KOOaIbTa, a TakKe
OKCHJTHBIC KOHTAKTHBIC MaCChl, aKTUBUPOBAHHEIC 0JIATOPOJAHBIMH METAJIAMHU;

b) wukemns, xpoma, menu;
C) Maprauua, MEIy , XpoMa, HAHECEHHBIE Ha OKCUJI AFOMUHUS;
d) okcuma xenesa, okcuaa Xpoma, OKcuaa Kobaabsra

7. OcobeHHOCTh IIponeccoB KaTAJIMTUYECKON OYHMCTKH Ta30B 3aKIIFOYaeTCS B TOM, 4YTO:
a) OHH IIPOTEKAIOT IIPU MAJIBIX KOHIEHTPAIUSX YIAISEMbIX IPUMECEH.
b) oHu marT BEICOKYIO 3D PEKTUBHOCTH OUUCTKH;
C) OHH IIPOTEKAIOT NP OOJIBIINX KOHICHTPALMAX YIAIICMBIX IPUMECEH;
d) oHM IPOSIBISIOT HU3KYIO 3P (HEKTUBHOCTH OUMCTKH.

8. OCHOBHBIM JOCTOMHCTBOM KaTaJIUTHUYCCKOI'O METOAa OUYHUCTKHU I'a30B ABJIACTCA TO, UTO:
@) OH JaeT BBICOKYIO CTCIIeHb OYHCTKHY;
b) mnpu aTOM He TpebyeTcs NONONHUTENBHBIX PEareHTOB;
C) OH sBIISETCS ACIICBEIM;
d) oH sBISETCS CPABHUTEIHHO MPOCTHIM B OCYIICCTBICHHH.

9. OCHOBHBIM HEAOCTAaTKOM KATAJIUTHUYECCKOI'O METOAAa OYHCTKH OTXOAAIIMUX I'a30B
SABIACTCA.
a) 00pa3oBaHHe HOBBIX BEIECTB, KOTOPhIE HA0 YAAIATH U3 Ta3a abcopOLueil Hitk aacopoIrei;
b) ou siBasieTcst noporocrosIINM;
C) TpebyeT MOTOTHUTEILHOTO 000PYI0BAHNS;
d) Tpebyer co3manus OnMpeaeIeHHON TeMITEPATyPHI.

10. [TocTymieHne B OKpPYXAWOIIYI Cpely pa3IUYHBIX 3arps3HUTENEH CTPOro
perJaMeHTHpyeTCs 3aKOHOAATETLCTBOM, YCTaHABINBAIOIIIUM:
a) TIJIL, TIPK, IIIIIT;
b) TIJK, IJIC, TI/IB;
¢) [IIPU, UKC, IIKK;
d) TIPU, LY, IJIO.

7.3.2. KpuTepus 1 HOPMbI OLIEHKHU

dopma

Cemectp NMPOBCICHMN Kpurtepuu u HOpMbI OLleHKH

NPOMEKYTOYHOM
aTTecTaluu
4 DK3aMeH (o «OTJIUYHOY 85 — 100 6amnos
HAKOIUTEIILHOMY «XOpOIIIO» 70 — 84 6amra
peiTHHTY) «YZOBJIETBOPUTEIILHO» 55 — 69 GannoB
«HEY/IOBJIETBOPUTENIbHO» | MeHee 54 OaioB




8. YuedHo-MeTOMYecKOe H HH()OPMALIMOHHOE 00ecneuyeHue JUCIUNIUHBI

8.1. Obsi3aTe/ibHAN JTUTEPATYypa

Tun (yueOHuK, yueOHOe

KoJsinmuecTBO B

Ne nocooue, yuedHo- HayHOH
ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) i I'ox u3nanus oudamoTeke /
n/n MeToAnYecKoe mocooue,
HaumeHnoBaHnue
NPaKTHKYM, JP.) 3EC
1. Ky3nernora 1.M. u np.; mox | OOmias XxuMu4deckasi TEXHOJIOTHSI. YyeOHuk 2019 SBbC «JIaHbY»
pea. Xapaamnuau X.0. OcCHOBHBIE KOHIIETIIIUY IPOEKTUPOBAHUS
XTC
2. | Atmanckux U.H. Xumuueckast TEXHOJIOTHS VY4ueOHO-MeTOIUUECKOE 2020 OBC "IPRbooks"
mocooue
3. | K.K. Kanp6ekxon [TpakTHKyM 110 00T XUMHUIECKON Y4eOHoe mocodue 2019 OBC "IPRbooks"
TEXHOJIOTHH
4, Pomankos I1.T. MaccooOMeHHBIE MTPOIIECChl XUMUYECKON YuyebHoe mocodue 2021 9BC "IPRbooks"
TEXHOJIOTHH
5. | Kozageposa O.A. PacueTsl MaTepuanbHbIX U TEIUIOBBIX YuyebHoe nocobue 2019 3BC "IPRbooks"

OaJIaHCOB B TEXHOJIOTUHU MHUHEPAJIbHBIX
ynobpenuit




8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Tun (yueOHUK, yueOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTOIUYeCKOe Mmocodue,
HaumenoBaHue
NPAKTHKYM, JP.) 3EC
1 | Bpsukun K.B. OOmrast xumMuyeckas Texuosiorus. Yacrte 2 VYuebHoe mocobue 2018 3BC "IPRbooks"
2 | HJIL Cononosa, I.A. XuMUYecKasi TEXHOJIOTHS MTepepadoTKH Y4eOHoe mocodue 2018 OBC "IPRbooks"
XaJIMKOBa. HeTH U Ta3a
3 | P.A. AxmenpsiHoBa, AL XuMHUECKasi TEXHOJIOTHs IepepadoTKu VY4aebHOe mocobue 2015 3BC "IPRbooks"
JInakymoBHY. ra30BOT0 ChIpbs. [IponU3BOICTBO MOHOMEPOB
13 Ta30BOT'0 ChIPbS
4 | Bakreiim A. 1O. OO01mmas XuMHIecKast TEXHOJIOTHSI Y4eOHoe mocodue 2016 OBC "IPRbooks"
5 | Jlesenen T.B. OCHOBBI XMUMHUYECKUX IPOU3BOJICTB Y4eOHoe mocodue 2015 OBC "IPRbooks"




8.3. IlepeyeHb mnpogeccHOHAIBLHBIX 0a3 AAHHBIX M HMHGOPMANMOHHBIX CHPABOYHBIX
cucTeM

e — XuMus B HHTEpecax yCTOMYMBOr0 Pa3BUTHS
B xypHane myOiMKyIOTCS OpUTHMHAJbHbIE Hay4yHbIE COOOLIEHUS M O030pbl MO XUMHUU
IIPOLIECCOB, MPEJICTABISIIOIIMX OCHOBY IPUHIMIIMAJIBHO HOBBIX TEXHOJIOTUH, CO3/1aBa€MbIX B
MHTEpecax YCTOMYMBOIO pa3BUTHS, WIM YCOBEPLICHCTBOBAHUS JCHCTBYIOLIUX, COXPaHEHUS
NPUPOIHON Cpebl, SKOHOMHU pecypcoB, sHeprocOepexenus. Bxoqur B Ilepeuenr BAK un
cucremy PUHII. locTynex ITOJIHOTEKCTOBBII apxuB C 2001 1o 2005
rox: http://www.sibran.ru/journals/Hviur/
e — OrientalJournalOfChemistry
Hayunbiii perieHsupyemblii KypHai OTKpbITOoro goctymna. Ctpana: Uuaus. SI3bIk: aHTTTUACKUN.
[TyOnukyer pe3ynbTaThl HAy4YHBIX HCCIEAOBaHWNA B oOnactu o0Omed XuMHUH, OHOXHMHH,

CIIEKTPOCKOIIMM, XUMHUU OKpyxKawomeh cpenbl. JlocTynmeH mMogHOTEKCTOBbIM apxuB ¢ 2008
roxa: http://www.orientjchem.org/Archive.php

e — XUMHK

Pycckosi3bIuHbli callT Mo Xxumuu. Best yueOHas u cripaBoyHasi HHGOpMAIUs Ha CaiiTe UMEET CChLUIKH
Ha JIUTepaTypHble UCTOYHUKU. CalT nocTyneH 6e3 peructpanuu: http://www.xumuk.ru

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanmenosanue IO PexkBU3UTEI uorongpa
n/n (naTa, HOMep, CPOK /1€l CTBHA)
1. | Windows Horoop Ne 690 or 19.05.2015r., cpok
JecTBHS - OECCPOUHO;
2. | Office Standard HoroBop Ne 690 ot 19.05.2015r., cpok
nevictBust - Oeccpouno; [oroop Ne 727 ot
20.07.2016r., cpok ieicTBHs - OeCCPOYHO



http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php
http://www.xumuk.ru/

8.5. Onucanue MaTepHaIbHO-TeXHHUYECKOH 0a3bl, HEOOXOIMMOI A OCYyIIeCTBJIEHUS
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U
Ap. 00BbEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMelIeHU JJIfl CAMOCTOATEILHON
pa6oThl 00y4yaumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

[TomerieHue 1jIst CAMOCTOSITEIBHOM pabOThI
obyuyaromuxcs. (I'-401)

CTOJ'IBI, CTYJIbA, KOMIIbXOTCPbI

KommbrorepHsiii kinacc. YueOHas ayauTopus
JUTSL TIPOBEICHUS 3aHSATUHN JIEKIIMOHHOTO THIIA.
VYyeOnast ayautopus i HPOBEACHUS
3aHATHH CEMUHApCKOro Tuma. YyeOHas
ayTUTOpHUS. ISl TIPOBENEHUS J1abOpPaTOPHBIX
pabot. YuebHas ayauTopus Ui KypCOBOTO
MPOEKTUPOBAHMS  (BBIMOJIHEHHUS] KYPCOBBIX
pabot). YueOHast ayTuTOpHs JUIs TIPOBEICHUS
IPYMIOBBIX u WHIUBUAYaIbHBIX
KOHCYNbTallUi  Y4eOHas ayauTopust IJis
MIPOBEJICHUS 3aHSITUN TEKYIIETO KOHTPOJSA U
npomexyrounoi arrecraimu (YJIK-314)

IlepeHOCHONM MPOEKTOP, SKpaH, CTOJIbI
YYEHUUYECKHUE, CTOJI IPErnoAaBaTEIbCKUM,
CTYyJbsl, IOCKa ayAUTOpHas (MapkepHas),
IIK ¢ BeIx0o10M B ceTb MHTEPHET

Aynuropus BeG-KOH(EpeHIIUH.

YyeOHass ayamropust IS TPOBEACHHS
3aHATUHA  JIGKIMOHHOTO  TUMa. YueOHas
aymUTOpUsSL  JUISL  TIPOBEICHUS  3aHATHMA
CEMHHApPCKOro Tuna. YueOHas ayIuTopus JUis
KYpPCOBOTO TPOCKTHPOBAHUS  (BBITIOTHCHHSI
KYpPCOBBIX paboT). YueOHass ayauTopus Iis
MIPOBEJICHUS] TPYITIOBBIX M WHIMBUIYATbHBIX
KOHCynbTallMii YueOHas ayauTopus JUis
MIPOBEJICHUS 3aHITUH TEKYIIET0 KOHTPOJS H
npomexyrounoii arrecrarmu (YJIK-810)

OKpaH TEJICBU3UOHHBIN, mypmMma,
MIPOKEKTOP Ha IITaTUBE, CTOJ
MpenoaaBaTeNbCKU, CTYIN
MPENO0/1aBaTeIIbCKUH, TpaHCIapaHT-

MEPLCTAKKaA, CHCTEMHBIH 010K
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