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PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

TexXHOJOIrMH OYHCTKH CTOYHBIX BOJ

(HaumeHo8aHUe OUCYUNIUHBL)

10 HAIIPABJICHUIO MMOJATOTOBKH
18.03.02 Duepro- u pecypcocOeperaromiye npouecchl B XuMUYECKONW TEXHOJIOTHH, HEPTEXUMUU U
OMOTEXHOJIOTHH

HaIpaBICHHOCTH (IPOdITbH)

PanumonanbHOE HCOJIB30BaHKUE SHEPTETUUECKUX U CHIPHEBBIX PECYPCOB

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2020

O6mras TpynoeMkocTb: 6 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 8

@®opma KOHTPOJIsI | DK3aMEH Hroro
Bun 3ansaruit
Jlexumn 24 24
JlaboparopHebie 36 36
[TpakTHyeckue 24 24
PykoBOJICTBO: KypcoBbie paboThl (poekTsi) / PI'P
[TpomexyTouHas arTectanus 0.35 0.35
KonTakTHas pabora 84.35 84.35
CamocrosTenpHas padoTta 96 96
KonTponb 35.65 35.65
Hroro 216 216




Pabouyto mporpammy coctaBui(u):

Jo1eHT, yueHoe 3BaHUE OTCYTCTBYET, K.X.H., becnanosa K.B.
(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penienzent

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas mporpamma qucuuIniHbl coctaBiena Ha ocHoBanuu ®I'OC BO u yueOHoro miana
HarpaBjeHuss nmoarotoBku 18.03.02 DHepro- M pecypcocOeperaromuye nporecchl B XUMHUYECKOU
TEXHOJIOTMH, HEPTEXUMUN U OMOTEXHOJIOTUN

Cpok neiicTBus padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acemannm kadenps
«XHUMHYECKasT TEXHOJIOTHSI H PECYPCOCOCPEIKCHIECH

(mporokon 3aceqanus Ne 2 ot «19» cenrsaops 2019 r.)



1. Ilean ocBOEHUN TUCIUILIHHDI

Llenp — GopmMupoBaHue y CTYACHTOB CHUCTEMHBIX IPEACTABICHUA O METOJaX M CIOco0ax
3alUThl TUAPOCHEPbl OT XUMHUYECKUX 3arpsA3HEHUH, pealu3aliyd HHKEHEPHBIX PpEeUIeHHH o
panMoHAIBLHOMY IPUPOIOIOIL30BAHHIO, IPABIIIAM U3YyUEHHUS COCTaBa U MOA00pa COOPYKEHUHU MO
MOJATOTOBKE U YTUIM3AIMH OCAJAKOB CTOYHBIX BOJ..

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

Jannas aucuunianHa otHocuTes K brnoky 1. Jlucuuniausasl (Monyin), BapuaTUBHAS 4acTb,
JUCLUIUIMHA 110 BBIOODY.

JlMcuuIuinHel, ydyeOHble Kypchl, HA OCBOGHUHM KOTOPBIX Oa3upyeTrcsl AaHHas AMCLUILIMHA
(yaebHnslit kype) — «Pusnkay, «Xumus», «[Ipobrembl yCTOWIMBOTO pa3BUTHS» U T. 1.

Jlucuuiuimeel, y4eOHbIE KYpPCBHI, JUISI KOTOPBIX HEOOXOJWMBI 3HAHUS, YMCHHUS, HABBIKH,
npuoOpeTaeMble B pe3ysibTaTe M3YYCHUS JNaHHOW JUCHUILTUHBI (yueOHoro Kypca) — «[Iporecchl u
anmaparbl 3allUThl OKPYXKAIOMICH Cpelbl», HMTOrOBas aTTECTAlUs, BBHIMOJTHCHHE BBITYCKHON
KBATM(UKAIIMOHHON PabOTHI.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJIMpYyeMble Mupmxaropst uocnimemm I[lnannpyemble pe3ybTaThl
KOMIIETeHIHM U KOMIETEHIHIH o0yueHust
(KOZL 1 HaHMEHOBaHIE) (Ko ¥ HAMMEHOBAHUE)
ITK-2- criocoOHOCTEIO - 3HaTh:
OCYIIECTBSTh - crienu(UKy cocTaBa CTOYHBIX BOJA U
TEXHOJIOTHYSCKHI OCaJKOB.
MIPOILIECC B COOTBETCTBUU C VmMerts:
CIIOCOOHOCTEIO - OIICHUTH COCTaB CTOYHEIX BOJI;
y4acTBOBATh B -TI0JIH30BaTHCSl HOPMATUBHON U
COBEPIIIEHCTBOBAHUH TEXHUYECKOHN JTOKYMEHTAIINEH 10
TEXHOJIOTHYCCKUX noJ100py YCTAHOBOK U COOPY>KEHUU
MIPOLIECCOB C MO3UIINI JUTSI TIOJITOTOBKHU M YTUJTU3AIIUH
SHEPTO- U 0CaJIKOB;
pecypcocOepexeHus, - aJIeKBaTHO OI[EHHUBATh BO3MOXKHOCTH
MHUHHUMH3ALUN uX paboThl U HEOOXOAUMBIE CPEACTBA
BO3JICHCTBHUS Ha JUTSL X PeaJI3alliu.
OKPYKAIOLIYIO Cpeny Bnaners:
- METOJJaMU pacuera
TEXHOJIOTHYECKUX CXEM OUHMCTHBIX
COOPYKEHHUI.
ITK-5 - roTOBHOCTEIO - 3HaTh:
00OCHOBBIBATh -T€XHOJIOTUH OYHMCTKH CTOYHEIX BOJI.
KOHKPETHBIE TEXHUUECKUE -COBPEMEHHbIE aBTOMATU3UPOBAHHBIE
pemIeHus mpu pa3padoTKe CHUCTEMBI YITPaBJICHUS BOJOOYUCTKON
TEXHOJIOTHYCCKUX VMerh:
MPOLIECCOB; BHIOUPATH -paboraTh co CIIeNaJIbHON
TEXHUYECKUE CPEICTBA U auTepaTypoil  (pyHAAMEHTaIbHOTO U
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®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJIMpYyeMble . Ilnannpyemble pe3yabTaThl
Konl:neTg{yunu KOMITET CHITHH pyoﬁyqe}:)mly
(Ko 1 HAMMEHOBaHUE) (op 1 HaumeHOBamHC)

TEXHOJIOTHH, IPUKIIATHOTO XapaKTepa.

HaIpaBJeHHbIC HA -MCIO0JIb30BaTh MIPUKJIATHBIC

MUHUMU3ALHUIO IPOrpaMMBbI KOHTPOJIS

AHTPOIIOTEHHOTO TEXHOJIOTHYECKHUX noKasaTeJei

BO3/ICICTBUS Ha 000py/I0BaHUs.

OKPYKAIOLIYIO Cpeny Bnaners:
-METOJaMH, IPUEeMaMU MPAKTHUYECKON
paboThI c TEXHHYECKOUN
JTIOKYMEHTAIUEH.




4. CTpyKTYypa U cofepKaHMe JUCHUILTHHBI

®opMbl TEKyILEro

. KOHTPOJIA
Mopyas (pa3aen) BUPIII Ha"MeHOBamfe TEM 3aHITHH CemecTtp Obnem, banabl | UHTEepakTHB, 4.| (HAMMEHOBaAHHE
y4eOHoii padoThI (yuedoHoOl padoTHI) u.
OLICHOYHOI0
cpeacTBa)
Monynb 1 CoctaB |Jlekmus Ne 1 Crnenuduka coctaBa CTOYHBIX BOJI
CTOYHBIX BOJI 8 9 i i
Jlexmums Ne 2 CBOMCTBa CTOYHBIX BOA. MeTOOUKH 8 5 i )
onpeeeHus
JlaboparopHas OunCcTKa CTOUYHBIX BOJI METOAOM Otyer o
pabora Ne 1 OTCTauBaHUs 8 4 - - nabopatopHoit
pabote Ne 1
[IpakTnueckoe Ornpenenenne pacuyeTHOM MacCOBOM Otyer o
3anstue Ne 1 KOHIICHTPALlNN 3arpsi3HEHUN B 8 2 i ) [IPaKTUYECKOMY
CTOYHBIX BOJIaX 3aHsaTHIO Ne 4 B
AJIEKTPOHHOM BHJIE
JIaGoparopHas N3yuenue OUUCTKHU Or4er Mo
pabota Ne 2 CyIb(GUACOAEPKAIIUX CTOKOB .
8 4 nabopaTopHOI
pabote Ne 1
CamocrositenbHas |M3yueHne TeopeTuueckoro Marepuarna.
pabota Ne 1 3 36 ) i
Mopyns 2 Jlexust Ne 3 Meronpl  MEXaHMYECKOM  OYMCTKH
MeToabl OUUCTKH CTOYHBIX BOJI 8 9 i i

CTOYHBIX BOJ




®opMbl TEKYILEro

. KOHTPOJISA
Mopyas (pa3aen) BUPIII Ha"MeHOBamfe TEM 3aHiTHH CemecTtp Obnem, banabl | UHTEepakTHB, 4.| (HAMMEHOBaAHME
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLIEHOYHOI'0
cpeacTBa)
[IpakTrueckoe Pacuer ¢QuiabTpOB pa3IMYHBIX THUIIOB OrtueT 1o
3aHsTue Ne 2 KOHCTPYKIUUA JJI1 OYUCTKU CTOYHBIX 8 9 MIPaKTUYECKOMY
BOJ 3ausaThio Ne 4 B
AJICKTPOHHOM BHJIC
Jlektus Ne 4 Pa3paborka u o6ocHOBaHUE 8 2 i )
TEXHOJOTMYSCKUX CXEM OYHMCTKHU
[IpakTrueckoe Pacuer ckopocTHBIX QUIBTPOB OTtuer 1o
3angTue Ne 3 Pa3AYHBIX TUIIOB g ) IPAKTHYECKOMY
i ) 3aHsaTuio Ne 1 B
3JIEKTPOHHOM BHJIE
Jlexmus Ne 5 DU3HUKO-XUMHUYECKUE METOJIEI 8 2 ) )
ounctku. Koarymsuus. ®noramnus
JIaboparopHas N3yuenue peareHTHOro MeTOAa OTuer no
pabota Ne3 HEUTpaTHU3alid CEPHOKUCIOTHBIX 8 6 JTaGopaTopHOit
CTOYHBIX BOJI paGote Ne
[IpakTHueckoe Koarymsiuus u pnoxynsuus. Pacuer Oruer o
3aHsaTHE Ne 4 KaMmep XJIO0MbeoOpa30OBaHus. 8 2 i i MPaKTUYECKOMY
3aHaTuio Ne 2 B
AJIEKTPOHHOM BHJIE
JIaboparopHas OuncTKa CTOYHBIX BOJ METOIOM Oruer 1o
pabota Ne4 KOaryJisiiuu .
8 4 - nabopaTtopHOi
pabote No




®opMbl TEKYILEro

. KOHTPOJIS
Bun HaunMenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTepakTuB, 4.| (HauHMEHOBaHHE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OlI€HOYHOI0
Cpe/cTBa)
[IpakTrueckoe Pacuer nanopnoro ¢moraropa Otuer no
3ansaThe Ne 5 [IPAKTUYECKOMY
8 2 - -
3aHATHIO Ne 3 B
AIEKTPOHHOM BUJIE
Jlexumst Ne 6 NoHOOOMEHHBII METO/I OYUCTKH 8 9
CTOYHBIX BOJI
[IpakTuueckoe Pacyer kaTMOHUTHOTO U Otuer o
sansite Ne 6 AHUOHUTHOTO (PHIIETPOB MIEPBOU 8 ) HPaKTUICCKOMY
CTyITICHH 3aHATHIO Ne 4 B
JIEKTPOHHOM BUJIE
JlaboparopHas Onpenenenne d3pdexra ynaacHus Or4er 1o
pabora Ne 5 CUHTETHYECKUX IMOBEPXHOCTHO- .
8 4 - - naboparopHoOit
aKTHUBHBIX BEIIECTB U3 CTOKOB
pabote Ne 5
METOJIOM
Jlexknma Ne 7 MeMOpaHHBIE METOJIbI OYUCTKH. 8 5
[IpakTuueckoe ObpaTHOOCMOTHYECKUH CTTOCOO Oruer o
3anstue Ne 7 ouncTkH. Pacuer MmeMOpaHbI 8 9 MPAKTUYECKOMY
3aHaTHO0 Ne 4 B
JIEKTPOHHOM BHJIE
Jlexuus Ne 8 DNEKTPOXUMHUECKUE METO/IbI OUUCTKU 3 5
[TpakTryeckoe Pacuer snexTpokoarynaropa OT4er o
3aHsTHe Ne 8 ¢ Fe-anexrpogamu. Pacuer o ) MPAKTHIECKOMY

TOPU30HTAILHOU
AIEKTPOQIIOTATMOHHON YCTAaHOBKH

3ausaTHIO Ne 4 B
AJIEKTPOHHOM BH/JIE




®opMbl TEKYILEro

. KOHTPOJIS
Bun HaunMenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTepakTuB, 4.| (HauHMEHOBaHHE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OlI€HOYHOI0
cpeacTBa)
[IpakTuueckoe Pacuyer snexkTpoananu3Hoil yCTaHOBKH OTYeT 1o
3aHsTHEe Ne 9 IPaKTHYECKOMY
8 2
3aHATUIO Ne 4 B
AJIEKTPOHHOM BU/JIE
Jlexuus Ne 9 Tepmuueckue METOBI OUUCTKU 8 2
JlaboparopHas KomriekcHas orieHKa TOKCHYHOCTH Otuer no
pabota Ne 6 MIPOU3BO/ICTBEHHBIX CTOKOB METOJIOM 8 4 nabopaTopHOI
OHMOJIOTMYECKOT0 TECTHPOBAHUS pabote Ne 6
Jlexnms Ne 10 buonornueckre MeToabl OYUCTKHU 8 2
[IpakTuueckoe Pacyer MmeTanTeHka npu Otuer no
3ansitue Ne 10 TepMopuIbHOM cOpakuBanuu. Pacuer 8 5 MIPAKTUYECKOMY
O61o(UIBTPOB. 3aHATHIO Ne 4 B
AJIEKTPOHHOM BU/JIE
CamocrositenbHas |M3yueHne TeopeTuueckoro Marepuarna.
pabota Ne 2 8 30
[Ipomexxyrounas 3 035 IIpomexyTOUHBIN
aTTecTalus ' TECT
Moy 3. Jlexus Ne 11 Xumnueckre U (pa3oBble paBHOBECHS 8 2 . .
Yrunnzanus
N Jlexnmsa Ne 12 KuneTnka XMMHKO-TEXHOJIOTHUECKUX
0CaJIKOB CTOYHBIX POIECCOB
BOJL P 8 2 - -




®opMbl TEKYILEro

. KOHTPOJIS
Bun HaunMenoBanue TeM 3aHATHH Oo0nbem,
Mopnyas (pa3nein) . . Cemectp bannbl | UHTepakTuB, 4.| (HauHMEHOBaHHE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OlI€HOYHOI0
Cpe/cTBa)
JlaGopaTopHas Omnpenenenne OMOJIOTMIESCKOM
pabora Ne 7 OKUCIISIEMOCTH 3 4
3arpsi3HEHU METOZ0M U3MEPEHUS
noTpeOIeHUsT KUCIopoaa
[IpakTueckoe Pacuer ¢pnorannonHoro u Oruer o
3ansTue Ne 11 IPaBUTALMOHHOTO WIOYILIOTHUTENEH 8 5 i i MPAKTUYECKOMY
3ansTuio Ne 11 B
AJIIEKTPOHHOM BH/JIE
[IpakTuueckoe OumncTKa CTOUYHBIX BOJ Ortuer o
3ansaTue Ne 12 rajlbBAaHUYECKOT0 MPOU3BOJICTBA. 8 9 MPAKTUYECKOMY
pacuer OCHOBHOTO 000PYIOBaHHUS 3ansaTuio Ne 12 B
AIEKTPOHHOM BUJIE
JlabopaTopHas O06e3BOKHMBaHUE OCATKOB CTOYHBIX OtyeTsl 110
pabota Ne 8 BOJI C TOMOIIBIO IIEHTPUYTH 8 6 - - 1a60paTOPHBIM
3ammTa 1a00paTOPHBIX pabOT pabotam Ne 1 - 8
CamocrosrenbHas |M3ydeHne TEOpPETHUECKOro MaTepuaia.
paborta Ne 3
8 30 - -
[ToaroroBka K
a 8 35.65 - - DK3aMeH
9K3aMEeHy
Hroro:] 216 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu peanmuzanuu y4eOHOTO Kypca JUCIUTUTMHBI HCIIOB3YETCsl TEXHOJIOTHUS TPAAUIIMOHHOTO
oOydeHHUs, BKIIOUAIONIas JIGKIMH W [PAKTHYEeCKHEe paboThl, KOTOPBIC MPEIIOJIararoT
MIOCJICIOBATEIbHOE HM3JIOKEHHE MaTepuaiia mpernojaBareneM. JIeKIus ¢ dJIeMeHTaMu JIHCKYCCHU.
[IpakTHyeckoe 3aHATHE C pEIICHUEM 3ajad, OOCYKIEHHE DPE3yJIbTAaTOB AEATEIBHOCTH, a TaKXKe
nabopaTopHbIe PaOOTHI.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

ITpu ocBoeHMM TEeMbI HEOOXOMMO:

. U3y4UTh Y4eOHBIH MaTepuall 10 AUCHUILIMHE « TeXHOIOrMH OYUCTKU CTOYHBIX BOAY,
UCTIONB3YS JIKIMOHHBIM MaTepHall 1 MaTepuasl Ou0IuoTeyHoro GpoHIa Mo JaHHOH TEMaTHKE;

Metoanyeckre peKOMEHIAlUH K BBITIOJTHEHUIO CAMOCTOSTEIbHON pabOThI:

1. VzyueHue TEOpETHMUECKOTO0 MaTepuaia IO H3ydaeMOW TeMe, M3JI0KEHHOro B ydeOHO-
METOAMYECKOM IOCOOUH.

2. CamocToATeNIbHOE MpPOYTEHHE, NPOCMOTp, MHTEpHEeT-pecypchbl, MOBTOpEHHE YUeOHOTO
MmarepHaa.

3. [loaroroBka COOOIICHWH, JOKIAIO0B, BBHICTYIUIEHHI Ha CEMHUHAPCKUX M MPAKTHYECKUX
3aHATUSX, 10A0O0P JIUTEPATYPHhI 10 TUCHUITIMHAPHBIM IIpo0iieMaMm.

4. llpakTudeckue 3aHATHA BKIIOYAIOT B ce0s pEHICHHE pPAacYeTHBIX, O0OCYyXIeHue
pe3yabTaTOB AEATEIbHOCTH.

5. [lonroroBka OTYETOB MO NPAKTUYECKUM 3AHATUSAM:

5.1. IIpenocraBieHue oTyeTa B JIEKTPOHHOM BHUJE C HazBaHueM (ailna, Hanpumep DpTO-
1601 ITP1 MBanoB M.W. B cOOTBETCTBHE C BAPHAHTOM U TPEOOBAHUSIMH K COJCPKAHUIO OTUETA.

7.2. Ilpu cpadye oTyera CTYIEHT JOJDKEH OTBETUTh HAa BOMIPOCHI IPENojaBaTelis MO0 TeMe
NPaKTUYECKOH paboTe B yCTHOU (hopMe, UCTIONB3YS OTYET M0 MPAaKTUIECKOi padoTe.
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7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
OT4eTsl MO NMpaKTUYECKUM 3aHATHSIM No
8 [1K-2 1-12 B AEKTPOHHOM BUJIE.

JlabopaTopHubie paboTer Ne 1-8
OT4eThl MO MPAKTUYCCKUM 3aHATHIM No
8 TIK-5 1-12 B AJIEKTPOHHOM BUJIE.
Jlaboparopubie paboTer Ne 1-8

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁX()}II/IMLIe AJIA TEKYIIEro KOHTPOJIsA

7.2.1 OTYeT N0 NPAKTHYECKOMY 3aHATHIO
(HauMeHo8aHUe OYEeHOUHO20 CPedCmaa)

TunoBoi npuMep 3aaHus

IIpakTuyeckass padora Ne 1. OmnpenesieHue pacyéTHOH MAaCCOBOW KOHIEHTPALMHU
3arpsi3HeHMH B pa3/ieJibHOI cHCTeMe KAaHAJIU3aAuni

B coorBercTBMM CO CBOMM BAapHAHTOM pPACCYUTaTh MAaCCOBYI0 KOHLEHTPALMIO
3arpsi3HEHUH B CTOYHBIX BOJIaX pa3/iebHON M OOIIECIUIABHOW CHCTEM KaHAIM3alluH.

CpaBHUTH KOHILIEHTpAlMu B OO0IIeM CTOKe I10: B3BemieHHbIM BemecTBaM; bIIK oy
He(TEeNPOAYKTaM; CHHTETUYECKH MOBEPXHOCTHO-aKTHBHBIM BellecTBaM. [loArOTOBUTH OTUeT.
OTBETUTH HA KOHTPOJIHHBIE BOIIPOCHI.

Kpurtepun onenkmn:

OIICHKA «3a4YTCHO» CTABUTCA CTYACHTY, €CJIW OTUCT MO MPAKTUYCCKOMY 3aHATHUIO BKIIIOYACT
6omee 50% ot TpeObyemMoro oobeMa M BBHINOJIHEH B COOTBETCTBHE C TPEOOBAHUSAMM yKa3aHHBIMH B
y4eOHO-METOIMNIECKOM ITOCOONH;

OLIEHKA «HE 3aYTEHO» CTABUTCS CTYAEHTY, €CM OTYET MPAKTUYECKOMY 3aHSATHIO BKIIIOYAET
menee 50% ot TpedyeMoro oobema.

JlabopaTropunass paGora Ne 1. HM3ydyeHme peareHTHOro MeToaa HeHTpaIU3alNU
CEPHOKMCJIOTHBIX CTOYHBIX BOJ.

1.3ananmue:

-OMpPEeNIeIUTh KUCIOTHOCTh MOJENBHOTO pacTBOpa (CTOKAa) B TepecdyeTe Ha CEepHYI KHUCIOTY
(H2S04), a Taxxe conepxaHue B HEM XKeJe3a.

-paccuuTaTh KOJIMYECTBO HEUTPATU3YIOUIET0 peareHta s oO0pabOTKH OMpEeeIeHHOTO o0bema
CTOKa.

-0TGUIBTPOBATh HEHTPATU30BAHHBIA CTOK, OMPENEINTh KUCIOTHOCTh (DUIbTpaTa B MEpecyeTe Ha
CEPHYIO KHCTIOTY.

-paccuutath 3QGHEKTUBHOCTh MPUMEHEHHOTO METO/Ia HEUTpaIU3aIiy sl JAaHHOTO BHJIAa CTOKA.
-pe3yabTaThl MPOBEJEHUS MPOIecca HEUTpaTU3aliK 3aHECUTE B TAOJIUITY TIO (popMe.

7.2.2 TIlpumepHasi TeMaTHKa MNHCbMEHHBIX PpadoT (KypcoBbIX, pedepaTos,
KOHTPOJIbHBIX, PACYETHO-Tpa(huyecKHuX U JAP.)
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[TucbmenHbIe pabOThl Y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI

7.3.0IIeH0‘lHLIe cpeacrea AJas HpOMe)KyTO'lHOi/JI arreCralium 1m0 MTOoraM OCBOCHMUA

JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlu

Cemectp 8

Ne Bonpocs! k 3k3aMeny (3aueTy, 3a4eTy ¢ OLEeHKOI)

n/n

1. DU3NKO-XUMHUYECKUE METOABI OYUCTKU CTOYHBIX BOJ M 00JIACTH MX TPUMEHCHUS

2. ®dnoranus. Hamopnas daoranus. J{pyrue Busl Giotanum.

3. Cxema (JIOTallMOHHBIX YCTAHOBOK

4, Crnioco0bI perenepanuu aacopoeHToB. OCHOBHBIC THITBI a7ICOPOEPOB

o. OO6patHbiii ocmoc. TexHomorndyeckas cxema u ammaparypHoe opopmiieHue

6. MembOpanbl. XapakTepucTuka MeMmOpaH. YCIIOBUS pereHepanuu MmemOpaH. BrusiHue
pa3nuuHbIX (JaKTOPOB HA paboTy MeMOpaH.

7. ITponiecc ynpTpaduabTpannm, CXeMbl YCTAHOBOK, YCTPOHCTBO aImapaToB

8. Vcnonb30BaHre MPOIECCOB BHIMAPUBAHUSA JUIS OYUCTKH CTOUYHBIX BOJI

9. Hcnonb30BaHne MOHOOOMEHHBIX IPOIECCOB JUISI OYUCTKH CTOYHBIX BOA. Y CTPOWCTBO
MOHOOOMEHHBIX anmnaparos.

10. | [IpuHIMITBI OYUCTKU CTOYHBIX BOJ. OCHOBHBIC TEXHOJIOTHUECKHAE CXCMBI.

11. | [IpouexuBaHue u oOTCTauBaHuUE. MeXaHMUYECKHE CIOCOObI OUYMCTKU CTOYHBIX BOJI.
IIecKOJIOBKY, OCBETIUTEIN, OTCTOMHUKH.

12. | [Ipouecc punpTpoBanusd. Mcnonbp3zoBanue mporecca GUIbTPOBAHUS ISl OUUCTKU T'a30B U
CTOYHBIX BOJI. Pa3imuHbie TUTIBI (DUITBTPOB.

13. | 3epuuctsie punbTpel. X XapakTepucTuka U 00J1aCTh TPUMEHEHHUS.

14. | YpaneHnue B3BELICHHBIX BEIIECTB MOJ JEHCTBUEM IEHTPOOEKHBIX CHiI. L[UKIOHBI U
TUIPOLMKIIOHBI. Y CTPOMCTBO, MapaMEeTPhl pacyera.

15. | [Ipupoansie u cuHTETHYECKHE HOHUTHI. CXeMbl HOHOOOMEHHBIX YCTAHOBOK.

16. | Ouwmcrka BoJ KoaryJssnued U QIIoTarue.

17. | Helitpanuzanus u o0e33apaxiBaHie CTOUYHBIX BOJ: XJOPHPOBAHUE U 030HUPOBAHHE.

18. | DIEeKTPOXUMHUYECKHE METOJIbI OYMCTKHA CTOYHBIX BOJA. AHOJHOEC OKUCIICHHWE M KaTOJHOE
BOCCTAHOBJICHHE. DIeKTpodroTanus.

19. | XapakTepucTuka OHMOXHMMHYECKOTO METOJIa OYUCTKH CTOYHBIX BOjA. COCTaB aKTHBHOTO
nia u OMorniI€HKu. buoxummdeckuii mokasaresb.

20. AdpoOHBIE METOIbI OMOXMMHYECKON OYUCTKU. Adpariusl.

21. | YcTpoHCTBO a3pOTEHKOB U OMODIIIBTPOB.

22. AHa’poOHBIE METOBI OMOXMMHUYECKON OYNCTKU. MeTaHTeHKH

23. | OOpaboTka OCaaKOB CTOYHBIX BOJ: VIUIOTHEHWE, CTaOWIM3anuss W 00e3BOKMBAHUE
0CaJIKOB.

24. | Tepmuueckne MeTOIbI 00pabOTKH 0caKoB. Jlpyrue criocoObI mepepaboTKH OCaIKOB.

25. | KoHuleHTpupOoBaHNe CTOUHBIX BOJI B BHITAPHBIX YCTAHOBKAX.

26. MeTo/1p1 TITyOOKON OYMCTKH OBITOBBIX CTOYHBIX BOJI.

217. Ounctka ctounbix Boa oT CITAB u kpacureneil.

28. | OcHOBHBIE (DAaKTOPBI, BIUSIONINE HA OMOJIOTHYECKYI0 aKTUBHOCTh MUKPOOPTaHU3MOB.

29. | OnpenencHue rpymIbl OaKTEPH, padOTAIOIIMX MOCIIEIOBATEIIBHO , KOTOPHIE YYaCTBYIOT B
OMOJIECTPYKITHH.

30. | TexHoyorus moaydeHus Onorasa.
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31. [Tporecc Ouoaerpanauu.

32. | YCTaHOBKH Ul CyXOT'O YJIaBJIMBaHUS 307151

33. MeTtoabl CTa0MIIN3aU OCAIKOB.

34. | 305bI ¥ NUTAKH.

35. | CrpykTypa nporiecca aHadpoOHOTO OpOKCHHUS.

36. | Texnonorunyeckue cxeMbl 00€3BOKMBAHUS OCA/IKA.

37. | Kiaccudeckue TeXHOIOTUU 00pabOTKH OCajKa.

38. | Tunsl 06e3BokMBaHME 0caka. JlOCTOMHCTBA M HEIOCTATKH METO/IOB.
39. | [logrotoBuTeapHas TEXHOJIOTHS 00PAOOTKH OcajKa.

40. | OGnacTh npuMeHEHHUsT OMOPEPMEHTHBIX TPETapaTOB.

41. | llpunnun neiictBusi OMoQEepMEHTHBIX MPETapaToB.

42. | PearentHoe o0Oe3BpexkrBaHNE U 00€33apaKUBaHUE OCAIKOB.

43. | Buapl ocajka CTOYHBIX BOJI IPU OTCTaWBAHUU.

44, | JleToKCHKaIMs OCAIKOB CTOYHBIX BOJ| TYMHHOBBIMU KHCJIOTaAMHU.

45. | TpeboBanus, NpeIbBIIEMbIC K 00€33apayKUBAHUIO OCAIKOB.

46. | CoBpeMeHHBIE JOCTYIHBIE TEXHOJIOTHH 10 00€33apakMBaHUI0 CTOYHBIX BOJI.
47. | CranpapTHblii c10c00 KOMIOCTUPOBAHMSI OCAIKOB CTOUHBIX BOJ.

48. | IlonydyeHnue O6uorasa c 3aKphITHIX TIOJIUTOHOB.

48. | Texnomornyeckne cXeMbl OUUCTKH CTOYHBIX BOJI B @9POTECHKAX.

50. | Meronbl HAaChIIIEHUS OUYUIICHHBIX CTOYHBIX BOJ KHCIOPOJIOM.

7.3.2. Kputepuu 1 HOPMbI OLIEHKH

Cemectp

®opma
NpoBe/AeHUA
NMPOMEKYTOYHOM
arrecTaluu

Kpurepun u HOpMbI OLIEHKH

Dk3ameH (YCTHO)

«OTIHUYIHO»

OtBeT Ha /Ba TEOPETHYECKUX
BONPOCA,  CTYJGHT  XOpOIIO
BJIZICET MaTEpPHaJIOM M OTBEYacT
HA  OAWH  JOTOJHHUTEIHHBIA
BOIIPOC C MOHUMAHUEM, ITPUBOJIUT
PUMEPBHI.

«Xopouro»

OTBeT Ha /[ABa TEOPETHUECKUX
BOIIPOCa, CTYICHT XOpOIIIOo
BJIaJIeeT MaTepHaloM, OTBET Ha
TEOPETUICCKUI MaTepruasl OJHOTO
U3 BOIMPOCOB 3K3aMEHAI[MOHHOTO
Ouilera HEMOJIHBIM, OTBEYaeT Ha
OJIMH JOMOJIHUTENBHBIN BOIPOC,
IIPUBOJUT IIPUMEDPBIL.

«YOOBJICTBOPUTEIIBHO»

OtBer Ha TEOPETUYECKUI
Marepragl MO OJIHOMY H3 JBYX
TEOPETUYECKUX BOIIPOCOB
TIOJTHBIH, OTBETHI Ha

JIOTIOJTHUTEIbHBIE  BOMPOCHl IO
TEOPETUUECKOMY

9K3aMEHAllUOHHOMY  MaTepuany
Ooniera OOJDKHBI OBITH OJIM3KAMHU
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Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

K TCOpHUMU.

«HEYIOBJIETBOPUTEIILHO

He orBewaer HM Ha OaWH U3
TEOPETUYECKUX  BOMPOCOB, HE
MOKET OTBETHThL HU Ha OJWH
JIOTIOJTHUTEIBHBIN BOIPOC.
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8. YueOHo-MeTOoAMYecKOe 1 MH(OPMAIITUOHHOE 00ecTiedyeHue TN CIIUTIIUHbI

8.1. O0si3aTesibHAA IUTEpPATYpa

Tun (yueOHMK, yueOHOe

KoanyecTBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBok) I'ox n3panus ounoanorexe /
n/m METOINYECKOoe Mocodue,
HPAKTHEYM, p.) HaumenoBanue
P > AP 9BC
bapa6am H.B. buoxumuueckue METoIbl OUUCTKHA CTOYHBIX
1 B y4EOHUK 2017 3BC «IPRbooks»
2 |K AL, II
HaIE)IMaHOB > 110IHHA TexHOIOrnsI OYUCTKY CTOYHBIX BOJL YuebHOe mocodue 2018 9BC «IPRbooks»
3 | ApomeBckuii A.B.,
PomanoBa C.M., Magsgknna | TeXHOJOIrHS OYHCTKH CTOYHBIX BOJI yuebHoe mocobue 2018 9BC «IPRbooks»
A M., llaiixue N.T".
8.2. JlonosinuTebHAS JIUTEPATypa
Tun (yueOHUMK, yueOHOE KOH“%CTEO i
HAYYHOM
Ne nocooune, yuedoHo-
ABTOpBI, COCTABUTEIHN 3arsaBue (3aroJi0OBOK) I'op u3nanus oudamoTtexe /
n/m MeTOANYECKOe IMocodue,
HaumenoBanue
NMPaKTHKYM, JIP.) 3EC
1 | deopenxkuii [.C., XabapoBa
E.B., 3103una O.B., TemHoB | TeXHOIOTHHM OYMCTKH CTOYHBIX BOJ VYuebOHOE mocodue 2016 OBC «IPRbooks»
M.C., Mapkun 1.B.
2 HOBHBIE OIT JICHHS U 3aKOHOMEPHOCTH
Kysmmrosa A.C. OcroBubic onpezene 3aKOHOMEpHOC IBC «JTamb DBC
o Kypcey "lIporeccs! U anmaparsr ydeOHoe rmocoone 2016

XUMHUYECKOUN TexHOI0orun"

"Jlaup"»
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8.3. Ilepeuyennr mpodeccuoHaAJBHBIX 0a3 JAHHBIX M MH(GOPMANMOHHBIX CHPABOYHBIX

CHUCTEM

http://thescipub.com/journals/ajeas - penensupyemsbiii xypHan American Journal of
Engineering and Applied Sciences - my0aukyeT pe3yibTaThl HCCIEIOBAHHNA B OOJIACTH
WH)KEHEPHBIX HayK (mpukianHas (u3MKa ¥ MPUKIAJHAs MaTeMaTHKa, aBTOMATH3alUs U
yIIpaBJIeHUE, XMMHUYECKasi TEXHOJOTHS, KOMIBIOTEPHAs TEXHUWKA, WH(MOPMATHUKY,
WH)KEHEpHBIE JaHHBIE M pa3paboTKa MNPOTPaMMHOTO OOECIEYEeHHs, HSKOJIOTHYECKast
UH)KCHEPHs, JICKTPOTEXHHUKA, IPOMBIIICHHAS! HHKEHEPHUs, HH()OPMALIMOHHBIE TEXHOJIOTUU
U MHPOpPMATHKA, MaTEpUATOBEJCHUE, H3MEPEHHE U METPOJOTrHs, MAIIuHOCTPOCHHUE,
MeTUIMHCKas (u3nKa, SHepreTnka, 00padoTKa CUTHAIOB U TEIEKOMMYHHUKAIIHH.
http://rsta.royalsocietypublishing.org/ - ypuan  Philosophical — Transactions A
npeaoCTaBIACT CBO6OI[HBII>'I AOCTYII K HAy4YHBIM HYGJII/IKaL[I/IHM o CJICAyrmuM TCEMaM:
UH)KCHEpHBIe, pU3ndecKue, MaTeMaTH4ecKue HayKu.
http://www.medwelljournals.com/archive.php?jid=1816-949x — xypHan Journal of
Engineering and Applied Sciences (Medwell Journals) mnpencrasiasier cratbu ¢
pe3ysbTaTaMi HAy4YHBIX MCCIEAOBAaHUNH B O00JacTH HMHXXEHEPHBIX HayK (MaTeMaTuka,
9JICKTPOTCXHUKA, MAIIMHOCTPOCHUEC, DSHCPICTHUKA, aBTOMO6I/IJICCTpO€HI/IC, OHoOXHUMHUYECKas
WH)KCHEPHsI, CTPOUTEIIbHAS MH)KCHEPHS U T.1I.).

http://www.Kirj.ee/engineering - mexxayHapoaHblii HayuHbil xypHan The Estonian Journal
of Engineering, my01MKOBaBIINI HAay4YHO-UCCIIEAOBaTENbCKUE cTatbu ¢ 1995 mo 2014 rr.,
NPE/ICTABISIONINE HMHTEpEC JUIS IIHPOKOTO CIIEKTPa WH)KEHEPHBIX CHEHUAIBHOCTEH;
BBIIYCKAJICS TIPU MOAJEPKKE DCTOHCKOM aKaJleMUu HayK.

https://doaj.org/ - pecypc, KOTOpBIH OOecleYMBaeT JOCTYIl K IOJHOTEKCTOBBIM
AJIEKTPOHHBIM JKypHAJIaM IpeJHa3Ha4yeH JUIsl TOMCKa 110 Ha3BaHUIO CTaThu (KypHaja) WU
no teme. DOAJ craBUT 1L€IbI0 BCECTOPOHHEE OCBEIICHUE HAay4YHOH NEPUOAMKH,
HaXOJIIEHCs B  OTKPBITOM JIOCTYIIE W  HUCIIOJNB3YIOIICH  OIpEeAeTCHHBIE  MEpHI,
rapaHTHPYIOUINE JOCTOHHOE Ka4eCTBO UX COJIEPIKAHMS.
http://www.sciencedomain.org/journal-home.php?id=6 -  xypuan British Journal of
Mathematics &Computer myOoauKyeT pe3ysbTaThl HCCIACIOBAHHI B 00JaCTH MaTeMAaTUKU U
MH(OPMALIMOHHBIX TEXHOJIOTHH.

http://www.enveurope.com - Crateu JKypHama Environmental Sciences Europe,
MOCBAILIEHHOTO 3alllUTe OKPYKaIOIIeH Cpebl.

http://www.gjesm.net - crareu xypHana Global Journal of Environmental Science and
Management, MOCBSIIEHHOTO 3allUTE OKpYXarolled cpenibl, IPOMBIIIJICHHONH 3KOJIOTUU U
YIpaBJIEHUIO B ATON 00JIaCTH.

http://www.epo.org/searching/free.html - 6ubamorexa nareHToB
https://patentscope.wipo.int/search/en/search.jsf - momck 1O MEXAYHApOAHBIM |
HallMOHAJIbHBIM MaTEHTHHIM (POH/IaM, MOMCK KaK Ha PYCCKOM, TaK U Ha JIPYTUX SI3bIKAX

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Haumenosanue IO PexBHU3UTHI zlorms?pa
n/n (nara, HOMep, CPOK JAeHCTBHUA)
2 Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JefcTBUs, 0€CCPOUHBIN
3 Office Standart Horosop Ne 690 or 19.05.2015r., cpok

nercTBusi, Oeccpounsiif; JoroBop Ne 727
or  20.07.2016r., cpok  gaeicTBus,
OeCcCpOUHBIN
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8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUSI
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX

Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS

n/n | NPakTU4YeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM

padoThl 00yYarommxcs (HoMep ayJAuTOPH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Jlaboparopuss  "Ilpoumeccet u  ammapatbl | CToJBI YYEHUUYECKHE, CTOJIbI

3alIUThI OKpYKaroLe cpeasl”. KOMIIbIOTEPHBIE, CTYJIBS. JI0CKa

VYuebHas  ayauTopusi AN TPOBEACHUS | IEpEABHXKHAS, MPOEKTOP, HOYTOYK, SKpaH

3aHATUI CEMHUHAPCKOTO THIIA. HEPEHOCHOM, yCTaHOBKa

VYuebHas  ayauTopusi  UIS  KYpPCOBOTO | TEXHOJOTMYECKOTO KOMILJIEKCa,

IIPOCKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX | IIO3BOJISIIOILAS CHU3UTH PACIpPOCTPAHEHUE
1 | pabort). a’3pOJIMCIIEPCHOM CHCTEMBI B

VYuebHas  ayauTopust AN IPOBEAEHUS | IPOCTPAHCTBE, IIK-7 ,  creHn

TPYIIIOBBIX " VH/IMBUIYAIbHBIX | THPOPMALMOHHBIN 11/a467.

KOHCYJIbTAlIUI

VYuebHas  aymauTopus IS TPOBEACHUS

3aHATHUH TEKyLUIero  KOHTpPOJs U

NpOMEeXyTouHOH arrecraimu. (A-409)

JlaGoparopusa «YTunuszauuss ¥ peuukiuHr | Paboune  crombl  nma0opaTopHble

OTXOJIOB. OCTPOBHOM nabopaTtopHbIe
VYuyebHas  ayauTopust AN IPOBEAEHUS | CTOJIBL,Ta0ypeThl,  JOCKAa  ayAuTOpHas
3aHATUN CEMUHAPCKOIO THUIIA. (MenoBasi), CTOJI IpenojaBaTENIbCKUM
VYuyebHas  ayauTopust AN IPOBEACHUS | CTyJ IpenojaBaTelabckuil , celd ans
mabopaTopHBIX PadoT. PCaKTUBOB, mkadg nabopaToOpHBIH,

VYuebnas  ayauropus Ui KypcoBoro | cymmika Kb marautHas memanka I19-
2 | mpoeKTHpoBaHUs (BBIMOJMIHEHHUS KypcoBbiX | 6100, mabopaTopHble BEChl, MOWKa , CTOJ

pabor). JUId TUCHMIUIATOpa, MKad AN MOCY.BI,
VYueOHas  aymauTopus NS TPOBEACHUS | MKad  BHITSOKHOW  ,  CTON  JJIs
IPYIIOBBIX U WH/IMBUYAJIbHBIX | BecoB,ciekTpodoTomerp  Unico,  Bechl
KOHCYJIbTaIHi TEXHUYECKHE, XUMHUYECKas CTEKJISTHHAS
VYuebHas  ayauTopus AN IPOBEAEHUS | MOcyla, XUMudeckas (apdoposas nocyna,
3aHATHH TEKyIIeT0  KOHTPOJS W | BOPOHKH, OIOPETKH, THIIETKH, IIPHUIIBI,
OPOMEKYTOYHOH aTTectarmu. ( A-423) pPEaKTHUBBI.

VY4eOHas ayTUTOpHS ISl IPOBEICHUS Cromnbl YYCHHUYECKHE TPEXMECTHBIE
3aHSTHUN JEKIIMOHHOTO THUIA. Y4eOHas (MOHOOJIOK) ., MOHOOJIOKH JIBYXMECTHBIE,
ayIAUTOPUS JIJISl TIPOBEICHUS 3aHATHHA CTOI MPEeTo1aBaTeNIbCKUH, CTYyI
CEeMUHApPCKOro TUMA. Y4yeOHas ayIuTOpHs Ul | IPEenoAaBaTebCcKUi, JOCKa ayIuTOpHas

3 | KYPCOBOIO MPOCKTHPOBAHUS (BBITIOJIHEHUS (menoBast), kadenpa

KYPCOBBIX pa0boT). YueOHast ayquTOpHs s
MPOBEACHUS TPYNIOBBIX U MHANBUTYaTbHBIX
KOHCYNbTaIMi. Y4ueOHas ayTuTopus s
MIPOBEACHUS 3aHITHI TEKYIEro KOHTPOJIS U
MPOMEXYTOUHOM aTTecTanuu. (A-419)

4 [Tomemenue mmst camocTosITeNbHOW PabOThl | CTOMBI, CTYIIbS, KOMITBIOTEPHI
obyuaromuxcs (I'-401)
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