MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA

HaumeHnoBaHue o6pa3oBaTejibHOI NporpaMMel: JHeproodecneyeHue NpeAnpuaTuii. BelcokoTemneparypHsble
npouecchbl M YCTAHOBKH

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
OXPAHA OKPYXAIOUIEA CPEJIbI

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yacthb 00pa3oBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHHKAMH 00pa30BaTeIbHBIX OTHOLIEHHIT
NMPOrPaMMBblL:
Ne IMCHMIIMHEBI 110 YYEOHOM
y y B1.4.07.05
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py. 8 cemecTp - 4;
eIMHMIIAX:
Yacos (Bcero) no yueoHom
( ) oy y 144 yaca

IUIAHY:
Jlekuuu 8 cemecTp - 28 yaca;
IIpakTHyeckue 3aHATHSA 8 cemectp - 14 yacos;
JlabopaTopHbie padoThI 8 cemecTp - 14 yacos;
KoncyabTanuu 8 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 8 cemecTp - 85,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEeHO YUeOHbIM MJIAHOM
HNnasa koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI

BKJIIOYas:
TecTrupoBanue
IIpoBepounas pa6ora
IIpome:kyTouHast aTTeCTAIINS:

IK3aMeH 8 cemecTp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
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Bnageney, BypmMakuHa A.B.

IIpenoaBarenb * Moy ¢ Waervgmarop __Ree6ceddd-BurmakinaAv-003bbda) A.B. bypmakuHna
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CseneHva o snagensuye L3N M3K
PykoBogutens L) manene Kuiapa B.0.
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3aBeyIOIIMI BBITYCKAIOIICH
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CeeneHuna o enagensue L3N M3KU

Bnageneu Poranes A.H.

WaeHTUdMKaTOp Rb956ba44-RogalevAN-6233a28H

A.H. Poranes




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Lesb ocBoeHHS TUCHUIUIMHBI. COCTOMT B W3YYCHUH, aHAJIW3€ W BHIOOpE METOIOB OYHCTKU
CTOYHBIX BOJI, TA30BBIX BEIOPOCOB U METOJIOB 00E3BPEIKUBAHUS U TIEPEPAOOTKH OTXOJIOB.

33[{3‘11/1 AUCHHUITIMHbI

- OCBOEHUE OCHOBHBIX HCTOYHHMKOB 3arPsI3HEHMS OKPYKAIOLIEN CPebl IIPOMBIIUICHHbBIX

NPEANPUITUH;

- OCBOCHHC (I)I/I?;I/IKO-XI/IMI/I‘ICCKI/IX MMpoHecCCOB MPOTCKAIOIIKUX B allllapaTax 3allluThI oxpyncaromeﬁ

Cpebl OT BPEIHBIX BHIOPOCOB;

- HpI/IO6peTCHI/Ie HAaBBIKOB 000CHOBAHMS OCHOBHBIX MCTOZIOB U allllapaToB NPUMCHACMBIX JJIA
3alllUThI oxpymafomeﬁ CpE€AbI OT 3arpsA3HCHUA,
- OCBOCHHC IIPUHATHUA 000CHOBAHHBIX TEXHUYECKUX peH_ICHI/Iﬁ IIpH pCain3allui SKOJIOTHICCKUX

ITPOCKTOB.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HaumMeHOBaHHUe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

VK-8 CriocobeH co3maBaTh
U TIOJIEPKUBATh B
IIOBCEIHEBHOM JKU3HU U B
pohecCHOHATLHOM
NesITeIbHOCTH Oe30I1acHbIe
YCIIOBHS
AKU3ZHEJECATEIBHOCTH IS
COXpaHEHHUs IPUPOTHON
cpenbl, obecrieueHus
YCTOWYHBOTO Pa3BUTHUSA
o01iecTBa, B TOM 4HCIIe MIPH
yIpo3€ U BO3SHUKHOBEHHH
YPE3BbIYANHBIX CUTYALUN U
BOCHHBIX KOH(IUKTOB

UA-4yk-s JeMoHCTpHpYET
MOHWMaHHE BIUSIHUS O0BEKTOB
npodeccruoHaIbHON
JEeSITETLHOCTH Ha COCTOSTHUE
HIPUPOJHOM Cpenibl U
YCTOMYHBOE Pa3BUTHE
oOrrecTBa

YMETB:

- CaMOCTOSATEIbHO IIPOBOAUTH PACUYETHI
00BEKTOB BBICOKOTEMIIEPATYPHOU
TEIJIOTEXHOJIOTUU 110 TUIIOBBIM
METOANKAM.

IT1K-3 Cnocoben
y4acTBOBATh B
obecreueHUH
IKOJOTHYECKOM
0e30IMaCHOCTH CUCTEM
SHEProodecrneueHus u
HCIIOJIb30BaHUS TOILIMBA
JUTS TIPOMBITIICHHBIX U
KOMMYHAaITbHBIX
NpeIpUITHI U pa3paboTKe
9KO03aIUTHBIX
MEPOIIPUATHN

N-1nk-3 lemoHCcTpUpYyeT
3HAHHWE HOPMATHUBOB IO
00€CTeYeHNIO IKOJIOTHIECKOI
0€301acCHOCTH CUCTEM
HHEproodecrneyeHus u
UCIIOJIb30BAHUSI TOTUIABA IS
MPOMBIIIICHHBIX U
KOMMYHAJIbHBIX TPEATTPUATHI

3HaATh.

- CTPYKTYPHBIC, TCXHOJIOTUICCKHUEC U
TCIIJIOBBIC CXEMBI BBICOKOTEMIICPATYPHBIX
TEIUIOTEXHOJIOT U OHEPTOCMKUX OTpaCHeﬁ
MPOMBIIIJICHHOCTH.

I1K-3 Cnocoben
y4aCTBOBATh B
obecreueHUH
IKOJIOTHYECKOM
0e30IMaCHOCTH CUCTEM
SHEProoOeCTIeUeHUs 1

N-2nk-3 [IpuHumaer yuactue
B pa3pabOTKe IKO3ANMUTHBIX
MEPONPUATHH ISl CHCTEM
HEPTrooOeCIIeueHUs 1
WCII0JIb30BaHUs TOILJINBA JUIS
IIPOMBIIIJICHHBIX U

3HATh:
- METOBI (POPMHUPOBAHUS U aHAIIN3A
MaTepUaIbHBIX U TEIJIOBBIX OalaHCOB
BBICOKOTEMIIEPATYPHBIX ITPOLIECCOB U
YCTaHOBOK.

YMETB:!




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

UCIIO0JIb30BaHUs TOIIMBA
JUISL IPOMBIIIJICHHBIX U
KOMMYHaJIbHBIX
IpENIPUITUN U pa3padoTKe
9KO3aILUTHBIX
MEpPOIPUATHN

KOMMYHAJIbHBIX IPEIIpUITUN

- BBISIBIISITH (PU3UYECKYIO CYIIHOCTh
SBJICHUM U IIPOLIECCOB B YCTPOMCTBAX
pa3IUYHON (PU3NIECKON TPUPOIBI U
BBITOJIHATH IPUMEHUTENILHO K HUM
MIPOCTHIE TEXHUYECKUE PACUETHI.

[1K-4 Cnocoben
y4acTBOBaTh B
IKCIUTyaTallul CUCTEM
DHEProoOeCIeUCHUS 1
UCIIOJIb30BaHUs TOTLTNBA
JUTSI TIPOMBITIICHHBIX U
KOMMYHaJIbHBIX
HIPEANPUITUI

N 1-2nk-4 [Ipuanmaet ydactue
B 00€CIIEYCHUH YKOJIOTHUECKOM
0€3011acCHOCTH CUCTEM
sHEproodecreueHus u
MCIIOJIb30BaHUs TOILJIUBA JIJIs
MIPOMBIIIJICHHBIX U
KOMMYHAJIbHBIX TPEIIPUATUN

3HaTb.
- MCTOJbI CHUXXCHUSA BPEIHBIX BBI6pOCOB
KOTCJIbHBIMU arperaraMu.

YMETB:

- OCYILIECTBJIATH [IOUCK U AHAJIU3UPOBATh
HAYYHO-TEXHHYECKYIO0 HH(POPMALIUIO TIPU
BbIOOpE HEOOXOJMMBIX UCTOUHUKOB
DSHEPIHUH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluctymuinHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHANBHOW 00pa3oBaTeNbHON IMpPOrpaMMe

DHeprooOecnieueHre npeanpusaTuii. BeicokoTemnepaTypHsie mpouecckl u yctaHoBku (manee — OITOID),
HarpasieHus: noarotToBku 13.03.01 TemmosHepreTuka v TEIJIOTEXHUKA, YPOBEHb 0Opa30BaHMUs: BBICIIICE
obOpasoBaHue - OakajaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:

- 3HaTh TEOPETUYECKHUI MaTepHrall 10 KypcaM CIEAYIOLIMX JUCHIMIUINH: «DPu3nuka», « XuMus»,
«KoTtenbHble yCTaHOBKU U TapOr€HEPATOPHI»

- yMeTh paboTaTh ¢ HAYYHO-TEXHUYECKOH JINTepaTypoil

- YMETh NPOBOJUTH PAaCUEThI MPOIEcca TOPEHMSI TOIUINBA, MO CYIIECTBYIOIINM METOAUKAM

Pe3ynbpTarsl 00ydeHus, MoyrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
S = | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK P /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcCHOBHEIE 22 8 4 4 3 - - - - - 11 - IlodzomogKa K neKyuiemy KOHmpoio:
3arpsisHATENN. MeToabl [ToBTOpEeHue MaTepuaa no paszaety
OYHCTKH OT "OCHOBHBIE 3arpsA3HUTENN. MEeTOAbI OUUCTKH OT
rpy0oNCTIEPCHBIX rpy0oauctiepcHbIX npumeceit”
npuMecen Iloozomogka k nabopamopnoit padome: JIns
11 CopneprkaHust BpeIHBIX 5 1 1 1 - - - - - 2 - BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
BEIIIECTB B HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
OKpYXKalomIeH cpere. 3a71a4M BBITIOHEHMS 1TaOOpaTopHOil paboThI, a
BonHoe xo35#cTBO TaK kK€ NU3yYUTh BOIPOCHI BApHAHTOB
TIPOMBIIIJIEHHBIX 00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
peanpUsITHIA pazzgene "OCHOBHBIE 3arps3HUTENH. MeToabl
1.2 Hopmuposanue 6 1 1 1 - - - - - 3 - OYHCTKH OT IPyOOIUCTIEPCHBIX TpUMecen”
Ka4ecTBa OKpY KaroIei Marepuay.
cpezbl H3yuenue mamepuanog 1umepamypHbix
1.3 Knaccudukarus 4 1 1 - - - - - - 2 - UCHOYHUKOB:
CTOYHBIX BOJI. [3], 12-20
3aMKHYTBIE CHCTEMBI
14 MeTo1bl 0OUUCTKH 7 1 1 1 - - - - - 4 -
CTOYHBIX BOJ
2 DU3NKO-XUMHUYECKHE, 32 9 3 3 - - - - - 17 - Iloozomoeka Kk mexkyuiemy KOHmMpPOJiio:
XUMHYECKHE METOBI [ToBTOpenne maTepuana mo pasaeny "MeToab
OYMCTKH CTOYHBIX BO OYHMCTKHU OT MEJIKOANUCIICPCHBIX HpHMeCGﬁ"
2.1 Koarymsimus 3 1 - - - - - - - 2 - 1lo020mo6Ka K nPAKMU4eCKuUM 3aHAMUAM:
2.2 QoKyIsIIus 3 1 - - - - - - - 2 - W3yuenne maTepuana no pasaeny "MeToabl
2.3 DoTarus 3 1 - - - - - - - 2 - OUYUCTKH OT MEJIKOAUCHIEPCHBIX IIpuMeceit”
2.4 DNEKTPOKOATYIISIHS | 4 1 1 - - - - - - 2 - MOATrOTOBKA K BBHITIOJIHCHUIO 33/IaHUIA HA
IeKTpOdIIoTAIHS MPAaKTHYECKNX 3aHATHIX




2.5 OKCTpakius u 3 1 2 CamocmoamensHoe usyuenue
HOHOOOMEHHas meopemuuecko20 mamepuana: N3yuenue
TEXHOJIOTHUSI OUYUCTKU JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
CTOYHBIX BOJ "MeTobI OYHUCTKU OT MEITKOJUCTIEPCHBIX
2.6 Xumuaeckue 5 1 2 npumeceit”
TEXHOJIOTUH OYHCTKH H3yuenue mamepuanog 1umepamypHbix
CTOYHBIX BOJ UCIOYHUKOG:
2.7 TepMuUeCKHEe METOIBI 8 2 3 [2], 108-122
OYHCTKH CTOYHBIX BOJ
2.8 Buoxumuueckue 3 1 2
TEXHOJIOTUH OYHCTKH
CTOYHBIX BOJ
3 3amuTa aTMOC(EepsI OT 36 10 16 Iloozomoeka K meKyuiemy KOHmMPOJIio:
IIPOMBIIIJICHHBIX IToBTOpeHune maTepuana mno pasaeny "MeToabl
3arpsi3HEHUNI OUYNCTKH OT MUHEPAJIbHBIX ITpuMecei”
3.1 ["a3oBbIe BHIOPOCHI 9 2 4 Camocmoamenvnoe uzyuenue
3.2 Metonst 8 2 4 meopemuueckozo mamepuana: N3ydenne
00e3BpeKUBaHUS JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
BBIOPOCOB "MeToabl OUUCTKH OT MUHEPAJIbHBIX ITpuMecei”
3.3 MoKpBbIe METOBI 7 2 2 H3yuenue mamepuanoe 1umepamypHslx
OYHCTKH r'a30B UCHIOYHUKOB:
34 DJIeKTpUUECKUE 4 2 2 [1], 2-4
METO/Ibl OYHCTKH [4], 2-8,10
3.5 HecopOrms 4 1 2
TIOTJIOIIEHHBIX
npuMecen
3.6 AOGCopOIOHHEIE H 4 1 2
asicopOIMOHHBIE
METO/Ibl OYUCTKH
OTXOJISIIIMX TA30B
4 O0e3BpexUBaHNE 18 5 8 Ilo020mo6Ka K KOHMPOILHOU padome:
MacTOOOPa3HBIX U N3yuyenue MaTepuainos 1o paszneiny MeToasl
TBEPABIX OTXOJI0B OYHUCTKHU OT OPTaHUYECKUX MPUMecel 1
4.1 Wctounnkn 6 2 2 MIOJITOTOBKA K KOHTPOJIBHOI paboTte
00pa3oBaHMs TBEPIBIX Ioozomoeka Kk npaKmuuecKum 3aHAMUAM:
OTXO0JI0B Wzyuenne maTepuana mo paszaeny "MeToabt
4.2 3amura oKpyKaroten 9 2 4 OYHCTKH OT OpPraHUYeCKHX mpumMecen"

cpenbl. OrHeBoe
00e3BpeKBaHNE

IIOAroTOBKA K BBEIIIOJIHCHHUIO SaﬂaHI/Iﬁ Ha
MPAKTUYCCKUX 3aHATHUAX




4.3 3amura oKpyKarolen 3 1 - - - 2 - H3yuenue mamepuanos 1umepamypHsLx
cpenbl OT TEIJIOBBIX UCMOYHUKOB:
3arpsi3HEHUH U IIyma [1], 33-41
DK3aMeH 36.0 - - - 0.5 - 33.5
Bcero 3a cemecTp 144.0 28 14 14 0.5 52 335
HToro 3a cemecTp 144.0 28 14 14 2 - 0.5 85.5

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTAUU IO KYPCOBBIM

npoektam/padboram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aesaam
muctumuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcnosHnvie 3azpasnumenu. Memoobi ouucmku om 2pyoooucnepcHuix npumecell

1.1. Conep>xkanusi BpeIHBIX BEILIECTB B OKpYyXkarouiei cpeae. BoaHoe xo34ilcTBO
MPOMBIIUICHHBIX TPEATPUATUNA

XapaKTepUCTUKU OCHOBHBIX MTPOMBIIIUICHHBIX HCTOYHUKOB BHIOPOCOB 3arps3HSIONINX BEIIECTB.
OcCHOBHBIE TOKa3aTeIM HOPMHUPOBAHUS KayecTBa OKpY)Karolled cpeibl M BPEAHBIX BEILECTB B
MIPOMBINIUICHHBIX BbIOpOcax. OCHOBHBIE KayeCTBEHHBIC ITOKA3aTeId BOJbI OOOPOTHBIX CHCTEM
BOJIOCHA0KCHHUS.

1.2. HopMupoBaHue kauecTBa OKpYk arolieil Cpeabl
OcHOBHBIE TOKa3aTeId HOPMHUPOBAHMS KadyecTBa OKPYKAIOIIEH cpeabl. AHAIW3 BPEIHBIX
BEIIECTB B MPOMBIIINIEHHBIX BbIOpocax. Dkonornyeckas curyamus B Poccun u B Mockae.

1.3. Kinaccugukanust CTOUHbIX BOA. 3aMKHYTbIE CUCTEMBI
O6opoTtHoe BogocHaO)keHne. DPpPeKTUBHOCTH NCIIOIB30BAHUS BOJIBI.

1.4. MeToapl OYUCTKHA CTOYHBIX BOJ
Krnaccudukanust METOI0B OUMCTKH CTOYHBIX BOJI.

2. DuszuKo-xumuyeckue, XumMuiyeckue MeMOoObl OYUCHIKIU CHIOYHbIX 800

2.1. Koarymsmus
MexaHu3Mbl OYUCTKH CTOYHBIX BOJA. DHU3MKO-XUMHUYECKasl CYNTHOCTh MPOIECCOB KOATYIISIUH.
Ob6nacte npuMeHeHus ¥ 3P PEeKTUBHOCTh METO/1A.

2.2. ®aoKynsus
OU3NKO-XMMUYECKass CYIIHOCTb IpoueccoB  Guiokyasiuu. OOnacTe NpUMEHEHUs |
3¢ (HEeKTUBHOCTH METOAA.

2.3. dnoranus
OU3MKO-XUMHUYECKasi  CYHIHOCTh  mpoueccoB  ¢uiotanuu. OOmacte NOPUMEHEHUS U
3P PEKTUBHOCTh METOIA.

2.4. DneKTpoKoaryasuus u 3JeKTpoQIIoTaus
OU3NKO-XUMUYECKas CYLITHOCTh MporeccoB. O01acTh NPUMEHEHUS U A3PPEKTUBHOCTh METOIOB.

2.5. DKCTpaKIysi ¥ HOHOOOMEHHAst TEXHOJIOTUSI OYMCTKU CTOYHBIX BOJT

OU3NKO-XMMUYECKas CYIIHOCTh mporeccoB. O6iacTh NpuMeHEeHUs U 3PPEKTUBHOCTH METO/IOB.
MeMmOpannsie TexHonoruu. OOpaTHbIE ocMoc. MeMOpaHHBIE TEXHOJIOTHH. YIIbTpa(IbTpaIus.
Ob6nactp npuMeHeHus U 3 (HEKTUBHOCTH METOJIOB.

2.6. XuMHAYECKHE TEXHOJIOTUU OYUCTKU CTOYHBIX BOJ
Heiirpanuzanus. Helitpanu3zanust kucieiMu razamu. HeiiTpanusanust GuibTpoBaHHEM KHCIBIX
BOJ| Y€pE3 HEUTPAIU3YIOIIE MAaTEPUAIIBI.

2.7. Tepmuueckue METOJIbl OYMCTKH CTOUYHBIX BOJ
Konnentpuposanue. OKucieHrne opraHnyeckux BemiecTB. Metos KuakopazHOro OKUCIEHUS.
OrneBoe 00e3BpeKUBAHUE.



2.8. buoxummuyueckue TEXHOJIOTUU OYHCTKHU CTOYHBIX BOJ
AHa3poOHBI MeTOA. A3poOHBIA MeTol. CKOPOCTh OMOXMMHUYECKOTO OKHCIeHHS. OYHnCTKa B
UCKYCCTBEHHBIX COOpYKeHHUsX. OuucTka B OMO(pUIbTpax.

3. 3awuma ammocgepol 0m nPOMBIUICHHBIX 3A2DA3HEeHUU

3.1. 'a30BBIE BEIOPOCHI
OcHoBHbIe cBO¥cTBa nbuIeH. Kitaccudukanms ra3oBbix BeIOpocoB. CBOCTBA adpo30Jiei.

3.2. Mertonbl 00e3BpeXUBaHUS BHIOPOCOB
Mexanudyeckiue MeToAbl OYHCTKH Ta3zoB. OOmacte npumeHeHus. OYHCTKAa Ta30B B CyXHX
MCXAaHUYCCKUX NBUICYIIOBUTCIIAX. OuncTKa ra3oB B (I)I/IJIBTan.

3.3. Mokpble METO/Ibl OUMCTKH ra30B
HocrounctBa u HegocraTtku. OOnacte npumMeHeHus. [azompomblBaTenn C MOJBUYKHOM
Hacakoi. [Tosble u Hacai0uHbIE Ta30IPOMBIBATEIH.

3.4. DAEeKTpUYECKHE METOIbl OUUCTKHU
Ou3NYeCKue OCHOBBI JJIEKTPUYECKUX METOJOB OUYUCTKH TrazoB. OOnacTe MNpUMEHEHUS.
VYnaBnuBaHHE TYMaHOB.

3.5. ecopOiius MOTIOLMIEHHBIX TPUMECEH

Tepmoxumuueckoe 00€3BpeKMBaHUE Ta3000pa3HbIX BBIOpOCOB. Karamutuueckue MeETObI
OUYMCTKU Ta30BBIX BBIOPOCOB. CXEMbI YCTAaHOBOK KATaTUTHUECKOTO OOE3BPEKHBAHHUS OTXOSIINX
ra3os.

3.6. AGcopOLMOHHBIE U aICOPOLIMOHHBIE METObl OYMCTKU OTXOJSIIUX I'a30B
AGcopburoHHbIe MeTo1bl. [IpuMeHeHne abcoOpOIIMOHHOTO METOJa OUUCTKHU. AJICOPOLIMOHHBIE U
XeMOCOPOILMOHHBIE METO/IbI OUUCTKU OTXOASAIINX ra30B.

4. Obesspesicusanue nacmoodpA3HbIX U MEepoblx OMX0008

4.1. UcTouHukm 0O6pa30BaHus TBEPABIX OTXOJIOB
Knaccudukanus tBepapix oTxon0B. Cxema pacnpeneneHusi KoHIeHTpauui npumeceit. Cxema
LUPKYJISLUU BO3AyXa U rasa.

4.2. 3amura okpysxarorieit cpenbl. OrHeBoe 00€3BpeKUBAHNE

OCHOBHBIMU MpPUYMHAMHU MOSIBICHUS B OTXOJIIMX ra3zaXx MPOJYKTOB HEMOJIHOIO TOPEHHS.
[Tpouecc obe3BpexkuBanus. MeTosbl TOJTOTOBKU U 00€3BpEKUBAHUS MAaCTOOOPA3HBIX U TBEPIBIX
OTXO/IOB.

4.3. 3amura OKpy>Karuiel Cpeapl OT TEIUIOBBIX 3arpA3HEHHUN U IITyMa
Mertoapl CHUXKEHUSI TEIUIOBBIX 3arps3HEHUM. 3amuTa OT TEIUIOBOTO HM3Iy4YeHHUs. 3allluTa OT
nryma. Pojib IpOMBIIIUIEHHOCTH CTPOUTENBHBIX MAaTEPHAIOB B 00JIACTH YTUIIM3ALUU OTXO/IOB.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. PacyeT HMKJIOHHOTO MBUICYJIOBUTEIIS;
2. Pacuer paanalimOHHOTO peKyInepaTopa;
3. Pacuer ucnapurenpHoro ckpy0o6epa;



4. banaHc IIMKJIOHHOTO PEaKTopa;
5. Pacuer TkaneBoro GpuibTpa;
6. Pacuet 1pIMOBO# TPYOBI.

3.4. TeMbl 1a00paTOPHBIX padoT
1. 3ydeHue mporecca OrHeBOro 00e3BpeKUBaHUsI CTOYHBIX BOJI;
2. N3yuenne oOpa30BaHus TOIUIMBHBIX OKCHIOB a30Ta NP CKUTAHUH a30TOPraHMYECKUX
COEIMHEHUH U CIIOCO0 MX CHIKEHUS;
3. N3yuenne nporeccoB 00pa3oBaHus OKCHJIOB a30Ta MPH CKUTAaHUK PUPOIHOTO ra3a B
KHHETHYECKOM ¥ TU(PHYy3MOHHOM peKUMax paboThI.

3.5 KoncyabTanum

I'pynnoevie koncyromayuu no paszoeaam oucyuniunsl (1°K)

1. OOGcyxnenue marepuanoB Mo Kedcam pazgena "OCHOBHbBIE 3arps3HUTENU. MeTombl
OUYHUCTKHU OT rpy0OAMCIIEPCHBIX NpuMeceil”
2. OOcyxaeHue MaTepuasoB Mo KekicaM pasnena "MeToabl OYUCTKH OT MEJIKOIUCIEPCHBIX

npumecen”

3. OOcyxneHue MarepualioB IO KelcaMm paszena "MeToApl OYHMCTKH OT MHUHEpaTbHBIX
npumecen”

4. OOcyxIeHHe MarepualioB Mo Keicam pasgena "MeTonbl OYMCTKH OT OPraHUYeCKUX
npumecen”

3.6 TeMmaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTCUUILTAHEI (B

OueHo4HOE CPesCTBO
(TUII ¥ HAUMEHOBAHUE)

3aIIaHUPOBAaHHbBIE PE3yIbTaThl 00Y4EHUS 110 IUCLUILINHE Kozpr
(B COOTBETCTBUH C pa3ieiioM 1) WHJUKATOPOB COOT];e?lT ;3 e
1]2]3]4
3HaTh:
CTPYKTYpHBIE, TEXHOJIOTHYECKHE U TEIIOBBIE CXEMBI TectupoBanue/O06e3BpeKUBaHNE
BBICOKOTEMITEPATYPHBIX TEIUIOTEXHOJIOTHI YIHEPTOEMKHX OTpaciei N-1nk-3 +
ITPOMBIIITIEHHOCTH
METOABI OPMHUPOBAHUS M aHAIIN3a MAaTEPHAIBHBIX U TEIIOBBIX OaaHCOB V-2 + TectupoBanune/OcHOBHEIE
BBICOKOTEMIIEPATYPHBIX ITPOLIECCOB M YCTAHOBOK 3arpsI3HUTENHN
METO/bI CHIKCHHUSI BPETHBIX BEIOPOCOB KOTEJILHBIMU arperaraMu N-2rix-4 + TectupoBanne/ PIIbTPHI
Ymersb:
CaMOCTOSITEJIbHO IPOBOJIUTH pacyeThl 0ObEKTOB BHICOKOTEMIIEPATYPHOU WT-Ayics + IIpoBepounas pabota/3ammura
TEIUIOTEXHOJIOTUHU 110 THUIIOBBIM METOIMKAM ] aTMochepsl
BBISIBJIATh (PU3UUECKYIO CYLIHOCTH SIBJIEHUI U IPOLIECCOB B YCTPOHCTBAX IIpoBepounas pabota/3amura
pa3aMYHON PU3NYECKONU MPUPO/BI U BBITOIHATh IPUMEHUTEIBHO K HUM N-2nx-3 + aTMochepsl
IIPOCTBIE TEXHUYECKUE PACUEThI
OCYIIECTBJISTh MOUCK U aHAJTU3UPOBATH HAYYHO-TEXHUYECKYIO V214 + + [TpoBepounas padbora/3amnura
nH(pOpMalKIO IPpU BEIOOpE HEOOXOAMMBIX UICTOUHHUKOB SHEPTHH aTMocdepsl
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. OGe3BpexkuBanue (TectupoBanue)
2. OcHoBHbIe 3arps3auTenu (TecTupoBanme)
3. @uibtpsl (TectupoBanue)

Ddopma peanusaiuu: [TucbMennas padora
1. 3amuTa atmocdeps! (IIpoBepounas padoTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp NeS)
OueHka OmNpenemnsieTcss MO COBOKYIMHOCTH PE3YJbTATOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH B
cootBercTBUU ¢ [lonoxenuem o 6aabHO-peUTUHIOBOM cucTeMe g cTyneHToB HUY «MOW»

B numiom BeICTaBIsIETCS OLICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Bonkos, B. 1. DkcniepuMeHTanbHOE UCCIIe0BAaHUE MTPOLIECCOB 00pa30BaHMsI OKCHJIOB a30Ta U
OTHEBOT0 00€3BpEeKMBaHMsI CTOUHBIX BOJ : pakTukym / B. U. Bonkos, C. H. Iletun, A. B.
bypmakuna, Har. uccnen. ya-t "MOU" (HUY"MBDU"). — M. : Uzn-Bo MDU, 2019. — 44 c. — ISBN
978-5-7046-2181-2.

http://elib.mpei.ru/elib/view.php?id=10907;

2. Tebenbkos, b. I1. PexynepaTtops! 1uist npomMbliuieHHbIX nieuelt / b. I1. TebenbkoB. — 4-e u3f.,
uctp. u gon. — M. : Meramnyprus, 1975. —296 c.;

3. Bacunenko, JI. B. MeTo1b1 OUMCTKH MPOMBIIIIEHHBIX CTOYHBIX BOJ : Y4eOHOe mocodue st
BY30B 10 CEUaIBHOCTIM "H)keHepHas 3ammTa okpyxaromen cpeabl” u "OxpaHa OKpyKarolen
Cpenbl ¥ pallMoOHAIbHOE MCTI0JIb30BaHue pUpoaHbIX pecypco” / JI. B. Bacunenko, Ypanbckas roc.
JecoTexH. akajgemus. — ExatepunOypr. — ExatrepunOypr : Ypanbckas rocyiapcTBeHHAs
nmecorexunueckast akagemus, 2000. — 167 c¢. — ISBN 5-230-25659-1.;

4. A. A. Benenéna- "OxpaHa OKpy»Karoliei cpeibl 1 OCHOBBI IPUPOAONOIB30BAHUSA: METOIUYECKHE
PEKOMEHIallK JJIs1 IPAKTUYECKUX 3aHATHH JIJIs1 00yJaroIMXcsl 0 HAIIPABJIEHUIO MTOITOTOBKH
20.03.01 Texnocgepnas 6e3onacHocts", UznarensctBo: "Cankr-IlerepOyprekuii
rocynapcTBeHHbIN arpapubiii yausepcuret (CII6I'AY)", Cankr-IlerepOypr, 2019 - (31 c.)
https://biblioclub.ru/index.php?page=book&id=564285.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";
2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;
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3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Buneoxondepennuu (Maitna, Coepmxkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6udJmoTeKka oHIaH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. DjIeKTPOHHBIE pecypchl H3aTeabcTBa Springer - https:/link.springer.com/

5. ba3za nannbix Web of Science - http://webofscience.com/

6. ba3za maunbix Scopus - http://www.scopus.com

7. HaunoHayibHasi 3JIEKTPOHHAs1 oubmoTeka - https://rusneb.ru/

8. OBC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

9. XKypnaasl American Institute of Physics - https://www.scitation.org/

10. XKypnaasl American Physical Society - https://journals.aps.org/about

11. ba3a nannbix u3nareancrsa Annual Reviews Science Collection -
https://www.annualreviews.org/

12. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

13. KypnaJwi Institute of Physics (IOP), Betuxkoopuranus - https://iopscience.iop.org/
14. Kypnajbl HayyHoro o6mectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

15. MaTenTHas 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

16. Kypuaias! m3nareanctsa Oxford University Press - https://academic.oup.com/journals/
17. ba3a nannbix auccepramnuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pgdtglobal/index

18. Kypnausl Kypuaast Royal Society of Chemistry - https://pubs.rsc.org/

19. Kypnaa Science - https://www.sciencemag.org/

20. Kypnaus! m3nareascrBa Wiley - https://onlinelibrary.wiley.com/

21. DaexrponHasi 6udmoreka MOU (3B MDIM) - http://elib.mpei.ru/login.php

22. TlopTa oTKpBITHIX JaHHBbIX Poccuiickoii @enepanuu - https://data.gov.ru

23. ba3a OTKPBITHIX JaHHBIX MHUHHCTEPCTBA TPY/AAa M COUUATbHOI 3aIMThI PO -
https://rosmintrud.ru/opendata

24. ba3a OTKPBITHIX JaHHBIX NMPodeccCHOHATBHBIX CTaHIapTOB MHHUCTEPCTBA TPYAA U
couuaabHoii 3aumThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

25. ba3a oTKPBITBHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHYECKOro pa3surus PO -
http://www.economy.gov.ru

26. ba3a oTKpBITHIX JaHHBIX PocunmonuTopunra - http://www.fedsfm.ru/opendata
27. DeKTpOHHAs OTKPHITas 6a3a naHHbIX "Polpred.com O630p CMHU" -
https://www.polpred.com

28. UndopmanuonHo-cnpaounas cucrema «Kogexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropumn, OcHamenue
HaHMeHOBaHHe
YueOHbIe ayAUTOPUH IS 111-206, CTOJI TIPEMO/IaBaTEeIs, CTOJI KOMITBIOTEPHBIH,
MIPOBEICHUS JIEKIIMOHHBIX JlekumonHas BelIaJIKa JIsl OACKIbI, TYMOA,
3aHATUI U TEKYIETO ayAUTOPHUS MYJIbTUMEAUNHBIN POEKTOP, YKA3Ka Ja3epHasd,
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KOHTPOJIS

JIOCKa MapKepHasl epeABUKHAs, KOJIOHKH,
KOHJIULIUOHEP, UHCTPYMEHTHI JJIs
MPAKTUYECKUX 3aHATHI

Y4eOHbIC ayAUTOPHH TS 111-205, CTOJI MIPENO/IaBaTelis, CTOJI KOMIIbIOTEPHBIH,
MPOBEJICHUS KomnbrorepHsbrit TymM0a, MyJIbTUMEIUHHBIN TIPOSKTOP, T0CKA
MPAKTUYECKUX 3aHSATUH, KJacc MapKepHas MepeBUKHas1, KOJOHKH,
KP u KII KOHJIUITUOHED, HAOOPHI IEMOHCTPAITMOHHOTO
000pyoBaHus, THCTPYMEHTHI JIJIs
MPAKTUYECKHUX 3aHITHI
Y4eOHbIe ayAUTOPHH IS OBT-1.1,
MPOBEACHUS JlaGopaTopwus,
71a00pAaTOPHBIX 3aHATUN BO3/yXOJlyBKa
VY4eOHbIC ayUTOPUH IS 111-206, CTOJI TIPENOIaBaTEelIs, CTOJI KOMITBIOTEPHBIH,
MIPOBEACHUS JlexknponHnas BeILIAJIKa JUIsl OJIeXKAbI, TymMOa,
MIPOMEXKYTOUYHOMN ayJuTOpus MYJTBTUMEAUMHBIN POEKTOP, YKa3Ka JiazepHas,
aTTeCcTaInu JIOCKa MapKepHas MepeABUKHAs, KOJIOHKH,
KOHIUIIMOHEP, UHCTPYMEHTHI JIJIs
MPAKTUYECKUX 3aHATHI
ITomereHus s HTB-303, CTOJI KOMITBKOTEPHBIN, CTYJI, CTOJI TUCbMEHHBIN,
CaMOCTOSITEITLHON pabOTHI Jlexknponunas BEIlIAJIKa JUIsl OJICXKAbl, KOMITBIOTEPHAs CETh C
ayJuTOpus BBIX0JIOM B IHTEpHET, KOMIIBIOTED
NIePCOHAJIbHBIN, TPUHTEP, KOHIUIIUOHED
IToMemenus mist 111-206, CTOJI TIPENOIaBaTEelIsl, CTOJI KOMITBbIOTEPHBIH,
KOHCYJIbTUPOBAHHUS Jlexknponunas BeIIaIKa I OJEXK b, TYMOA,
ayuTOpus MYJTBTUMEAUMHBIN POEKTOP, YKa3Ka JiazepHas,

JIOCKa MapKepHas IepeiBUkKHAas, KOJIOHKH,
KOHJULIMOHEDP, UHCTPYMEHTBHI JJIs
MIPAKTUYECKUX 3aHATUI

ITomemenus s
XpaHeHus: 000py10BaHuUs
1 y4eOHOTr0 MHBEHTaps

11-107/2, Cknan
yueOHOro
unBeHTtaps [11-107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OxpaHa OKpY>KaroIeu cpebl

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

OcnoBHbIe 3arpsizauTenu (TectupoBaHue)
Ouibtpsl (Tectuposanue)

3ammura armoceps! (IIpoBepounas padora)
O6e3BpexuBanue (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

HNunexc KM- | KM- | KM- | KM-
Homep Pa3gen muciuminHbl KM: 1 2 3 4
pasnena Henens 4 8 12 14
KM:
1 OcHoBHbI€ 3arpsA3HUTENN. MeTo1bl OUMCTKH OT
rpy0OaMCIEpCHBIX TpUMecei

11 ConepxaHus BpeJHBIX BEILIECTB B OKpYXarollel cpeie. +

' Boanoe x0351CTBO MTPOMBIIIICHHBIX TPEIPUSTHAN
1.2 HopmupoBanue kayecTBa OKpYKaroIe cpepl + +
1.3 Knaccugukanus cTOUHBIX BOJ. 3aMKHYThIE CUCTEMBI +
1.4 MeToabl OUUCTKH CTOYHBIX BOJI +

2 DU3HKO-XUMHUYECKHE, XUMUYECKUE METObl OUHCTKU

CTOYHBIX BOJI

2.1 Koarymnsmmst +
2.2 Onokynsuus +
2.3 dnoranusa +
2.4 DIEeKTPOKOAryNIALHUs U 3IEKTpodIoTaIHs +
o5 OKCTpaklMs U HOHOOOMEHHAas! TEXHOJIOTUS OUUCTKU +

) CTOYHBIX BOJ
2.6 XHUMHUYECKUE TEXHOJIOTUN OYUCTKU CTOUYHBIX BOJI +
2.7 Tepmuueckrue METO/Ibl OUUCTKU CTOYHBIX BOJ +
2.8 broxuMuyeckne TeXHOJIOTHH OYUCTKH CTOYHBIX BOJI +

3 3amuTa aTMOc(epbl OT TPOMBIIUIEHHBIX 3arpsi3HEHUN
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3.1 I"a3oBbIe BEIOpPOCHI +
3.2 MeTtoibl 00€3BpEKUBAHUS BHIOPOCOB +
3.3 MoKpbIie METOIbI OYHCTKH T'a30B +
34 DIIEKTPUUECKUE METO/IbI OUYUCTKH +
3.5 JlecopOrus MOTJIOMICHHBIX TPUMECEH +
36 AOGCOpOIMOHHBIC U aICOPOIIMOHHBIE METOABI OUUCTKH +
' OTXOJISIINX Ta30B
4 O06e3BpekUBaHUE TACTOOOPA3HBIX U TBEPIBIX OTXO/0B
4.1 Hcrounrku 00pa3oBaHUs TBEPABIX OTXO/0B +
4.2 3amuTa okpyskarouei cpeapl. OrueBoe 00e3BpeKMBaHUE +
43 3amuTa OKpYyKaromel cpeibl OT TEIUIOBBIX 3arpsi3HEHUN +
' nryma
Bec KM, %: | 25 25 20 30
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