MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA

HaumeHoBaHue 00pa3oBaTejibHOI NporpaMMel. JHeproodecnevenne npeAnpusTuii. BeicokoremneparypHbie
npouecchbl M YCTAHOBKH

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
OXPAHA OKPYXAIOUIEA CPEJIbI

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.09.08

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemecTp - 4;

Yacos (Bcero) no yueoHomy
MJIAHY:

144 yaca

Jlekuuu

8 cemecTp - 28 yaca;

HpaKTuquKne 3aHATHA

8 cemecTp - 14 yacos;

JlabopaTopHbie padoThI

8 cemecTp - 14 yacos;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

8 cemecTp - 87,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
IIpoBepounas pa6ora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leabp ocBoeHMs] AUCHMILUIMHBI. COCTOUT B H3YYEHUHU, aHAJIU3€ M BbIOOpE METOAOB OYUCTKHU
CTOYHBIX BOJI, TA30BBIX BEIOPOCOB U METOJIOB 00E€3BPEIKMBAHUS U TIEpepabOTKH OTXOI0B
3agayu AUCHMILINHBI
- OCBOCHHE OCHOBHBIX HCTOYHUKOB 3arpsS3HEHHS OKPYKAIOMIEH CpeIbl IPOMBIIUICHHBIX
NPEANPUITUH;
- OCBOCHHE (PM3UKO-XUMHUYECKHIX MIPOIECCOB MPOTEKAIOIINX B ammapaTax 3alUuThl OKPYKAFOIIEH
Cpebl OT BPEIHBIX BHIOPOCOB;
- IPUOOPETEHNE HABBIKOB 0OOCHOBAHMS OCHOBHBIX METOIOB U allapaToB MPUMEHSIEMBIX JJIs
3alIUTHl OKPYKAIOILEH CPebl OT 3arpsi3HEHUS;
- OCBOCHHE MIPHUHSITHSI 0OOOCHOBAHHBIX TEXHUUECKUX PEIICHUH MPU peann3aiil SKOJIOTHISCKIX
MIPOEKTOB.

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

KOI{ N HAMMCHOBaAHUC KOI{ U HAMMEHOBaHUE 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl oﬁyqemm
KOMIIeTeHIIHH HHAMKATOPA JOCTHIKEHUS
KOMIICTCHIIMU
IT1K-3 cnocoben 3HATh:
y4acTBOBATh B - MEeTObI POPMUPOBAHUS U aHATIU3A
obecreyeHnn MaTepHUaIbHBIX M TEIJIOBBIX OAIAHCOB
IKOJIOTMYECKOM BBICOKOTEMIIEPATYPHBIX MTPOLIECCOB U
0€30I1aCHOCTH CUCTEM YCTaHOBOK;
SHEProoOeceueHus 1 - METOJIbl CHIDKCHHS BPETHBIX BHIOPOCOB
HCIOJIB30BAHMS TOIUINBA KOTEJIbHBIMU arperaTtamu.
JUTSI TIPOMBITIICHHBIX U
KOMMYHAaJIbHBIX YMETB:
IpeINpHUATHIA M pa3paboTKe - BLIABIATH buznueckyro CYLIHOCTD
9KO3AIUTHBIX SIBIICHUH ¥ IMPOIIECCOB B YCTPOHUCTBAX
MEPOTPHUSITHIA pa3IYHON PU3NYECKON TPUPOIBI U

BBITTIOJHATH IPUMCHUTCIIBHO K HUM
MPOCTBIC TCXHUYCCKHUEC PACUCTEI.

[1K-4 criocoben 3HATh:

y4aCTBOBaTh B - CTPYKTYpPHBIC, TEXHOJOTHUECKUE U
9KCIUTyaTaldH CUHCTEM TEIUTOBBIE CXEMBI BBICOKOTEMIIEPATYPHBIX
SHEProOOECTICUECHUS U TETUIOTEXHOJIOTHI YJHEPTOEMKHX OTpacien
HCIIOJIF30BAHUS TOILINBA MPOMBIIUIEHHOCTH.

JJIA HpOMI)IHIJ'IeHHI)IX nu

KOMMYHaIIbHBIX YMETh:

IpeANpHATHI - CAMOCTOSITEJILHO MTPOBOJIUTH PACUEThI

00BEKTOB BHICOKOTEMIIEPATypPHOM
TEIJIOTEXHOJIOTUU 10 TUIIOBBIM
METOIMKAM;

- OCYILIECTBJIATH IIOUCK U AaHAJIU3UPOBATH
Hay4YHO-TEXHUUYECKYI0 NH(POPMAIUIO ITPU
BbIOOpE HEOOXOJMMBIX UCTOUHUKOB
SHEPIHH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucnunnuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHON  00pa3oBaTelbHON MpOrpamMme
DHeproobecnieueHre MpeanpusaTHii. BeicokoTemmnepaTypHbie mpoiiecchl u ycTaHoBku (nanee — OITOIN),
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HanpasneHus: moarotoBku 13.03.01 TermosHepreTHKa M TEIUIOTEXHUKA, YPOBEHb 00OPAa30BaHMsI: BBICIICE
obOpasoBanmue - bakajaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMCHHSIM:

- 3HaTh TEOPETUUYECKHUI MaTepHall o KypcaM CIAeAYIOUINX JUCHUILTUH: «Du3nukay, « X UMH»,
«KotenbHble yCTaHOBKU U IapOr€HEPATOPBI»

- yMeTh paboTaTh C HAYYHO-TEXHUYECKOU JTUTEpATypOn

- YMETb IPOBOJUTH PacUEThI IPOLEcca TOPEHMSI TOIUINBA, IO CYILIECTBYIOIIUM METOAUKAM

Pe3ynbraTel 00yueHus, TOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOoTHI.



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 3aTPSA3HUTENH. METOIbl 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 K€ N3yYUTh BOIPOCHI BApHAHTOB
TIPOMBIIIJIEHHBIX 00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
peanpUsITHIA pazzgene "OCHOBHBIE 3arps3HUTENH. MeToabl
1.2 Hopmuposanue 6 1 1 1 - - - - - 3 - OYHCTKH OT IPyOOIUCTIEPCHBIX pHMecer”
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 MEITKOJUCIICPCHBIX
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 "MeTo/bI OYMCTKH OT MUHEPAaNbHBIX NpuMeceit”
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 20 5 10 Ilo020mo6Ka K KOHMPOILHOU padome:
MacTOOOPa3HBIX U N3yuyenue MaTepuainos 1o paszneiny MeToasl
TBEPABIX OTXOJI0B OYHUCTKHU OT OPTaHUYECKUX MPUMecel 1
4.1 Wctounnkn 8 2 4 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 mamepuanoe 1umepamyphuix
cpenbl OT TEIJIOBBIX UCHIOYHUKOG:
3arpsi3HEHUH U IIyma [1], 33-41
DK3aMeH 34.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 28 14 14 0.5 54 335
Hroro 3a cemecTp 144.0 28 14 14 - - 0.5 87.5

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
muctuiuinaer, CP — camocrositennbHas 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. Coneprkanusi BpeIHBIX BEILIECTB B OKpYykKaroliei cpeae. BoaHoe xo34icTBO
MPOMBIIUICHHBIX TPEATPUATUNA

XapaKTepUCTUKU OCHOBHBIX MTPOMBIIIUICHHBIX HCTOYHUKOB BHIOPOCOB 3arps3HSIONINX BEIIECTB.
OcCHOBHBIE TOKa3aTeIM HOPMHUPOBAHUS KayecTBa OKpY)Karolled cpeibl M BPEAHBIX BEILECTB B
MIPOMBINIUICHHBIX BbIOpOcax. OCHOBHBIE KayeCTBEHHBIC I10KA3aTEIH 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. Kimaccudukanus CTOYHBIX BOJI. 3aMKHYTBIC CHCTEMBI
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. Koarynsauus
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. daoranus
OU3MKO-XUMHUYECKas  CYHIHOCTh  mpoueccoB  ¢uiotanuu. OOmacte NOPUMEHEHHUS U
3P PEKTUBHOCTh METOIA.

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

2.5. DKCTpaKIys 1 HOHOOOMEHHAst TEXHOJIOTUSI OYUCTKH 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 OUYNCTKH 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. MeToj KuAKOPa3HOTro OKUCIECHHUS.
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 ammocgepvl 0m RPOMBIUICHHBIX 3A2DA3HeHUN

3.1. 'a3oBBIE BBEIOPOCHI
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 TMPUYMHAMU MOSIBICHUS] B OTXOJIIMX Tra3zax MPOJYKTOB HEMOJIHOIO TOPEHUs.
[Tpouecc obe3BpexkuBanus. MeTosbl TOJTOTOBKU U 00€3BpEKUBAHUS MAaCTOOOPA3HBIX U TBEPIBIX
OTXO/IOB.

4.3. 3amura OKpy>Karuiel Cpeapl OT TEIUIOBBIX 3arpA3HEHHUN U IITyMa
Meroabl CHUXEHUSI TEIUIOBBIX 3arpsA3HEHUM. 3aniuTa OT TEIUIOBOIO HM3Iy4YeHHUs. 3alluTa OT
nryma. Poib IpOMBIIUIEHHOCTH CTPOUTENBHBIX MAaTEPHAIOB B 00JIACTH YTUIIN3ALUU OTXO/IOB.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. Pacuer apIMOBOI TPYOBI;
2. banaHc IMKIOHHOTO PeaKkTopa;
3. Pacuer TkaHeBOTO GUIBTPA;



4. Pacuetr [UKJIOHHOTO IMBUICYJIOBUTCIIA,
5. Pacuer ucnapurenpHoro ckpy0o6epa;
6. Pacuer paguanimoHHOTO peKyneparopa.

3.4. TeMbl 1a00paTOPHBIX padoT
1. 3ydeHue mporecca OrHeBOro 00e3BpeKUBaHUsI CTOYHBIX BOJI;
2. N3yuenne oOpa30BaHUs TOIUIMBHBIX OKCHIOB a30Ta MPU CKUTAHUH a30 TOPTAaHUIECKUX
COEIMHEHUH U CIIOCO0 MX CHIKEHUS;
3. M3yyenue npoueccoB 00pa30oBaHusl OKCUOB a30Ta PU CKUTAHUU MPUPOJTHOTO Ta3a B
KHHETHYECKOM ¥ TU(PHYy3MOHHOM peKUMax paboThI.

3.5 KoncyabTanum

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

1. OOGcyxnenue marepuanoB Mo Kedcam pazaena "OCHOBHBIE 3arpsi3HUTENH. MeTobl
OUYHUCTKHU OT rpy0OAMCIIEPCHBIX NpuMeceil”
2. OOcyxaeHue MaTepuasoB Mo KekicaM pasnena "MeToabl OYUCTKH OT MEJIKOIUCIEPCHBIX

npumecen”

3. OOcyxneHue MarepualioB Mo Kelcam paszzena "MeToisl OYHCTKHM OT MHHEpPAIbHBIX
npumecen”

4. OOcyxIeHHe MarepualoB Mo Keiicam pasgena "MeTonbl OYMCTKM OT OpPraHUYECKUX
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

3arutaHUPOBAaHHbIE PE3YJIBTATHI O0YUYEHUS 110 AUCIUILTHHE
(B COOTBETCTBUH C pa3aeioM 1)

Kol uaankaTopoB

Howmep paznena
JTMCUUILTAHEI (B
COOTBETCTBUH C

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

n.3.1)
1]12]3]4
3HaTh:
METO/Ibl CHHYKEHHUS BPEIHBIX BHIOPOCOB KOTEIBLHBIMH arperaraMmu ITK-3(Kommerenmms) + TectupoBanune/DuabTPbHI
METOABI (POPMHUPOBAHUS M aHAIN3a MAaTEPUAIIBHBIX U TETIJIOBBIX TTK-3(Kommerenmus) | + TectupoBanune/OcHOBHEIE
0aJlaHCOB BHICOKOTEMIIEPATYPHBIX MPOIIECCOB M YCTAHOBOK 3arpsI3HUTENHN
CTPYKTYpHBIE, TEXHOJIOTMYECKHE U TETJIOBBIE CXEMBbI TectupoBanne/O6e3BpeKUBaAHHE
BBICOKOTEMIIEPATYPHBIX TEIUIOTEXHONOTH SHeproeMkux oTpacieir | I[TK-4(Kommerenus) +
MIPOMBIIIIIICHHOCTH
Ymersb:
BBISIBJISITH (PU3NYECKYIO CYIIIHOCTD SIBJICHUN U TPOIIECCOB B [IpoBepounas pabora/3ammura
yCTpOMCTBaxX pa3inuyHON (HU3NUECKON IPUPO/IbI U BHIOIHSITD [IK-3(Komnerenuus) + aTMochepsl
MPUMEHHUTEILHO K HUM MPOCThIE TEXHUYECKUE PACUEThI
OCYIIECTBJISITh TOUCK U aHAJTU3UPOBATH HAYYHO-TEXHUYECKYIO [TpoBepounas padbora/3amnura
[MK-4(Kommnerenmus) | + +
nH(OpPMAIIHIO TIPH BBIOOPE HEOOXOAMMBIX HCTOUHUKOB SHEPTUU aTMochepsl
CaMOCTOATENbHO POBOIUTH PACHEThI 00BEKTOB TTK-4(KommeTenmys) + [TpoBepounas padbora/3amniura
BBICOKOTEMIIEPATYPHOI TETIOTEXHOJOTUH 110 TUITOBBIM METOJUKAM aTMochepsl
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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.
Bbypmakuna, Harr. uccnen. ya-t "MBOU" (HUY"MBU") . — 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! /uist npoMbliieHHbIX nieuelt / b. I1. TebenbkoB . — 4-e usg.,
ucnp. u gon . — M. : Meramunyprus, 1975 . —296 c.;

3. Bacunenko, JI. B. MeTo1b1 OUHMCTKH MPOMBIIIIEHHBIX CTOYHBIX BOJI : 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 . — EkarepunOypr . — EkarepunOypr : Ypanbckas rocyaapcTBeHHas
nmecorexunueckast akagemus, 2000 . — 167 c. - ISBN 5-230-25659-1 .;

4. A. A. Benenéna- "OxpaHa OKpyXarolei cpeibl 1 OCHOBBI IPUPOIOIOIb30BAHUSA: METOJUYECKHE
PEKOMEHIalluu JJIsl IPAKTUUECKUX 3aHATUH /17151 00y4aronXcs Mo HalpaBJIeHUIO TOATOTOBKHU
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 MPOrpaMMHoOe odecrneyeHHe:
1. CHO "IIpomereit";
2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;
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3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Maitna BugeoxondepeHIum.

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

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

2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHasi 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 oudmoTeka - https://rusneb.ru/

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

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

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

11. ba3a nannbix u3aareabcrBa 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. Kypuaibl 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
counaabHoii 3aumthl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

25. ba3a OTKPBITBHIX JaHHBIX MHHHCTEPCTBA 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 ayauropun, OcHamenue
HAMMEHOBaHUeE
VYyeOHbIC ayIUTOPUU IJIS I1-206, JIekuroHHas
MPOBEACHUS JIEKLIMOHHBIX ayAUTOpHUS
3aHATHI U TEKYIIETO
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KOHTPOJIS

VY4eOHble ayTUTOPUH IS

1I1-205, KoMnproTepHbIi Ki1ace

IPOBEJCHUS
MPAKTUYECKUX 3aHITUH,
KP u KII
VYyebHble ayAUTOPUU AJIs OBT-1.3, Yuebnas
IPOBECHUS naboparopust

1a00paTOPHBIX 3aHATUI

BBICOKOTEMIIEPATYPHBIX
TEXHOJIOTMYECKUX PEaKTOPOB

VY4eOHble ayAUTOpUHU IS
IPOBE/ICHUS
IIPOMEKYTOUHOU
aTTecTalluu

[I-205, KommbroTepHbIN Ki1acc

Ilomemmenust misa
CaMOCTOSITEIIbHOW PabOThI

HTb-303, KomnerorepHslit
YUTAJIBLHBIN 341

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
IMMChbMEHHBIN, BEIIaJIKa IS
OJICK/Ibl, KOMIIBIOTEPHAS CETh C
BBIXOJ0M B UHTEpHET, KOMIIbIOTEP
IIEPCOHAIIbHBIN, IPUHTED,

KOHTUITHOHED
Ilomemenus mis 11-206, JIexknuonHas

KOHCYJIBTUPOBAHUS ayJIuTopus
Ilomemenust misa LI-107, Apxus

XpaHeHus: 000pyA0BaHUS
1 y4eOHOT0 MHBEHTaps
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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 (TectupoBanue)

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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