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

Hanpagienue noaroroBku/cnenuaiabioctsh: 13.04.01 TeniooHepreTuka u TEMIOTEXHHKA
HaumenoBanue oopa3oBare/ibHoii nporpamMmmbl: TIC: cxeMbl, CHCTEMBI U arperaTbl
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
BOJHO-XUMHNYECKHUE PEXKUMbI TEIIVIOOHEPTETHUYECKHUX

YCTAHOBOK

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 yacoB

Jexnun

2 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

2 cemecTp - 16 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

2 cemecTp - 73,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYas:
KontpoabsHnas padora
HNHTepBbIO

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
CeesieHun o Bnagensue U3N M3aK

Bnageney, opbypos [.B.
[IpenomaBaTelib [T — R8cal099b-GorburovDV-83460034 J1.B. T'op6ypoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
P%IKOBOI[HTeHL o Ceeaenun o Bnagensue L3N M3K E H
00pa3oBaTCIIbHOU Brageney OnefiHnKoBa E.H. U
HpOFpaMMBI WUpeHTuduraTop R1baf83c5-OleynikovaYN-375dcd6 OHCI/IHI/IKOBa
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacupoBKa IOIIUCH)
3BaHHE)
MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
3 w o Ceenennn o enagensue L3N M3K
ABCAYIOIINH BBIITYCKAOIICH : i Bragenet, Poranes H.0.
Kadeapbl * Mol ¢ Wpermudukatap R618dc98(-R0galevND-c9225577 H.JI. Poranes
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (moamucs) (pacuupoBKa IOIIUCH)

3BaHHE)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Lenab ocBoeHMst AMCUMILVIMHBI: L[enpr0 OCBOCHMS OUCLUILIMHBI SIBJISETCSA WU3YYEHUE OCHOBHBIX
NOHATHH, TEXHOJOTWH W 000pyHOBaHMS MOATOTOBKM TeruioHocuTens Ha TOC, BOAHOXMMHYECKUX
pexxumoB Ha TOC, a Takke cnocoOOB MPUHATHA U OOOCHOBAHHUS KOHKPETHBIX TEXHUYECKHX pPELICHHM
OpU MOCTENYIOMEM MPOSKTUPOBAHUU M HKCIUTyaTallMM YCTAaHOBOK MO 0OpabOTKE TEIUIOHOCHUTENS s
YMEHbILIEHUS OTIIOKEHUN 1 KOPPO3ZHMOHHBIX MPOIIECCOB Ha TerI000MeHHOM obopynoBanuu TOC.

3agaum QU CHUIIITHHbBI

- - IOJIYYCHHUE TIPAKTUUCCKUX 3HAHUN 110 XMMHUYECKUM U (PU3UIECKUM ITPOIIECCaM,
MPOUCXOSAIINM B TEIUIOHOCUTENISX TEIIOBOM CTAHIIMU M CHCTEMaX TeIJIOCHAOKEHUS;;

- - YMEHHE TPUHUMATh TEXHUYECKUE PEIICHUS IPHU SKCIUTyaTallud CUCTEM XUMHYECKOTO U
KOTJIOTYpOMHHOTO OTJICJICHUS CTaHIIVH;;

- - YMEHHME BBINIOJHATh pacyeThl IO BEJCHHIO BOHOTO pexkuma TIC;.

dopmupyembie y 00y4aronierocs KOMNneTeHIUH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-1 CrocobeH k
POCKTHO-
KOHCTPYKTOPCKOM
JEeSTEIIbHOCTH B chepe
TEII0-D)HEPTCTHKH U
TEIJIOTEXHUKH

N J1-6nk-1 JemoHcTpupyet
3HAHWE TEXHOJIOTHU U
000pyI0BaHUS TI0 BEICHUIO
BOJTHOXHMHYECKUX PEKIMOB
00BEKTOB MpOo(dheCcCHOHATLHOM
JESITEIIbHOCTH

3HATH:
- — HOPMaTUBHO MIPABOBHIE IOKYMEHTHI
cBOeH MPoQPeCCHOHAIBHON e TEIHLHOCTH,
3HATh OCHOBHBIE MOJIOKEHUSI BEJICHUS
BXP;;

- — MpaBujIa COOIIOICHUS IKOIOTUYECKOM

0€30MacCHOCTH IPH KCILTyaTalluu U
NPOBEJCHUU PEMOHTOB YHEPrOYCTaHOBOK;;
- - CYTb IIPOLIECCOB KOPPO3UH, BHITAICHHS
OTJIOKEHHUH M TPOBECHUS XUMHYECKUN
OYHUCTOK PHEPTETHIECKOTO
000pyIOBaHUS;.

YMETh:

- — DKCIUIyaTHUPOBATh B paMKax
HOpMaTHBHOﬁ AOKYMCHTAIUU
obopynosanue BITY, CXTM,
aHATMTUYECKUX JabopaTopuit, CpeACTB
HU3MCPCHUA U KOHTPOJIA.;

- - HpOBOAUTH HAYUYHBIC U
HCCICA0BATCIIBCKUEC pa60TI>I C IICJIBIO
YMCHBIICHUA CKOPOCTHU KOPPO3UU
000pyTI0BaHUS, YIIYIIICHUS METO/IOB €T0
KOHCCPBALlNH, a TAKKC XUMHUYCCKUX
OYHCTOK IIOBEPXHOCTEMN HArpeBa oT
BbITIaIaOIIINX OTJIOKCHUH..

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuninHa OTHOCUTCS K OCHOBHOHM mpodeccnoHansHOM oOpaszoBaTenbHON mporpamme TOC:
cxembl, cuctembl U arperatsl (mamee — OIIOII), nanpaienust moaroroku 13.04.01 TemnosnepreTuka u
TEIUIOTEXHUKA, YPOBEHb O0OPa30BaHUs: BBICIIIEE 00pa30OBaHUE - MarucTpaTypa.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:




- 3HaTh CTYACHT JI0JDKEH 3HaTh OCHOBBI TEPMOAMHAMUKH, (PU3MUECKON XUMUH, YCTPOICTBO U
MPUHITUI ACHUCTBUS OCHOBHOTO 00opyaoBanus TOC

- YMCTb CTy,Z[CHT AOJDKCH YMCTh aHAJIM3UPOBATb CXECMHBIC PCHICHUA TCIIJIOBBIX 3JICKTPUYCCKUX
CTaHIIM, pa30upaTh B OCHOBHBIX HOPMATUBHBIX IOKYMEHTax Mo sKcrutyaTanun TOC

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
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 duznka u XuMHs 30 2 8 - 6 - - - - - 16 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
MIPOIIECCOB B IToBTOpenune maTepuana mno pasaeny "dusuka u
terionocurene TOC XUMHUS Ipo1ieccoB B TerioHocutene TIOC"
11 Tennodusuyeckre u 6 2 - 2 - - - - - 2 - Ilodzomoeka pacuemuvix 3a0anuil: 3a1aHus
(DU3MKO-XUMUYECKHUE OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
CBOMCTBa pazzgeny "®u3uKka U XMMUS IPOLIECCOB B
TEMJIOHOCUTEIIS B teronocurene TOC". CTyaeHTH He00X0AUMO
MapOBOJITHOM TPaKTe MOBTOPUTH TEOPETHUECKUI MaTepHall,
T2C pa3o0paTh pUMeEpHI PEIICHNS aHATOTHYHbBIX
1.2 | MarepuanbHsIid 6aTanc 8 2 - 2 - - - - - 4 - 3a[a4. MPOBECTH PACUYETHI II0 BAPHAHTY 3aJaHUS
npuMecei 1 U cIIenaTh BHIBOABL. B KauecTBe 3amaHus
obpazoBaHue UCTIONB3YIOTCS CIIEYIONINE YIPaKHEHUS:
OTIIOXKEHUN B H3zyuenue mamepuanog 1umepamypHsix
MapOBOJITHOM TPaKTe UCMOYHUKOG:
T3C [1], 88 - 102
1.3 VipasiieHue BOJHBIM 16 4 - 2 - - - - - 10 - [2], 4-24
PEKHMOM
TEIJIOrUAPABIMYECKUM
U METOAaMH
2 KopposuonHsie 13 4 - 3 - - - - - 6 - H3yuenue mamepuanog iumepamypnolx
MpOLIECCHI B UCOYHUKOG:
HapOBOJSHOM TPAKTe [2], 24-46
2.1 OneKTpoXUMHUYECKast 9 3 - 2 - - - - - 4 -
KOpPPO3HSL.
2.2 | pyrue BHIpI KOPPO3UH 4 1 - 1 - - - - - 2 -
3 Boano-xuMunueckue 29 4 - 7 - - - - - 18 - H3yuenue mamepuanog 1umepamypHsix
pexxumsl TOC UCHMOYHUKOGB:
3.1 XUMHYecKHue 10 1 - 3 - - - - - 6 - [2], 46-68




TPOMBIBKH
000py0oBaHuUs OJIOKOB,
KOHCepBaIHs
obopynoBaHus

3.2

BoaHo-xuMuueckne
pexxumsl (BXP) 6mokoB
C IPSIMOTOYHBIMI, U
OapabaHHBIMU
kominamu. BXP mis
ry
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3.3

BXP TemioBsIX ceTeli
CHCTEM OXJIAKICHUS
KOHJIEHCAaTOPOB TypOUH

[3], 537 - 552

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMecTp

108.0

16

16

0.5

40

335

Hroro 3a cemecTp

108.0

16

16

2

0.5

73.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuyeckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Qusuka u xumusa npoueccos 6 menionocumene TOC

1.1. Terutoduzuveckre u GU3NKO-XUMUIECKHE CBOMCTBA TEIIJIOHOCUTEIIS B TTAPOBOISTHOM
tpakte TOC

OCHOBHBIE  3a/laull  BOJHO-XMMHUYECKUX  PEKUMOB  TEIUIOIHEPreTUUYECKUX  YCTAHOBOK.
[IpuHnunuansHble TEIUIOBbIE U BBOJAHO-pexkuMHBIE cxeMbl KOC, TOLl ¢ npou3BOACTBEHHBIMH U
TeIIO(UKAIIMOHHBIMUA O0TOOpaMu. BoaHbIi OallaHC OCHOBHOTO W BCIIOMOTAaTEJIBHBIX KOHTYPOB.
W3meHeHne Temneparypbl M JaBieHUs B ocHOBHOM mukie TOC. CBsA3b MeXIy NapameTpamMu U
TEIJIOPU3MYECKUMH  CBOMCTBAaMHU  BOABI  (BA3KOCTHIO,  IIOTHOCTBIO,  JTUAJICKTPHUYECKOM
MIPOHUIIAEMOCTHIO). DU3UKO-XMMUYECKHE CBOMCTBA BOJBI M BOJHBIX PacTBOPOB(MOHHOE
MPOU3BEJCHUE BOJbI, DJIEKTPUYECKAsT MPOBOAUMOCTb PACTBOPOB, KOHCTAHTBI JMCCOIMALIUU
pacTBOPOB, MPUMEHSIEMBIX Ha JHEPreTUUYECKUX 00BbeKkTax. XuMUYecKas TepMoanHamuka. [lonsrue
TEPMOJIMHAMUYECKUX ITOTCHITUAJIOB. XUMUYeCKUH IMOTCHITHAI. [Tpumep pacuera
TEPMOJMHAMUYECKUX U XMMUYECKHX MoTeHuuanoB. CocTtaB mpuMeceid B BOJHOM TEILJIOHOCUTEIIE.
PacTBOpMMOCTh €CTECTBEHHBIX IPUMECE B BOJHOM TEIUIOHOCHUTENE. PacTBOpUMOCTH B BOJE
MPOJIYKTOB KOPPO3UU KOHCTPYKIIMOHHBIX MaTepuajoB. PacTBOPUMOCTh IpHUMECE B MEpErpeToM
nape. Pacnipesnenenue npumeceil MexXay KUISILIEH BOJOM M F€HEPUPYEMBIM K3 HEE HACHIIICHHBIM
MapoM..

1.2. MarepuanbHblii 6aanc npuMeceil 1 00pa3oBaHue OTIOKEHUI B mapoBoasiHOM TpakTe TOC

[Tocryruienne npumeceit ¢ 1o6aBouHO# Bojoi. [locTymienne mpumMeceit yepe3 HEIJIOTHOCTH B
KOHJIEHCAaTope, ceTeBoM mojorpeBarene. [loctymienue mnpoaykroB koppo3uu. OOpasoBaHue
OTJIO)KEHUH, COCTOSALINX U3 COEAMHEHUN KalbIMsl U MarHus, Ha TEIJIONEPENAloUX TOBEPXHOCTAX
HarpeBa. YcioBusi 00pa3oBaHUSl OTJIOKEHUN NPOAYKTOB KOPPO3UM Kejle3a M MEOu Ha
[apOreHEePUPYIOLINX MMOBEpXHOCTIX. OOpa3oBaHUE OTIIOKEHUMN JETKOPACTBOPUMBIX COEAMHEHUI.
@DakTOphl, BIUAIONIME HA CKOPOCTh OOpa30BaHUSA OTJIOKEHHH. XHUMUYECKUN COCTaB OTJIOKECHU.
W3MeHeHne BO BpPEMEHM MacChl OTJIOKEHUM Ha CTeHKe TpyObl. Pacuer MeXIpOMBIBOUHOTO
nepuoaa..

1.3. YpaBneHue BOAHBIM PEKUMOM TEIUIOTUIPABINYECKUMU METOAAMHU

Teopus nponysku. PactBopeHue npumecerd B Boje W mape. JlydeBas nuarpamma. Makpo u
MHKpOpACTIPEACIICHUE MpuUMecer. SBieHus xangayra. JIByXCTyNEHUYaThle CXEMbl HCIapEeHUS.
ITaponpon3BOAUTEILHOCTH YACTBIX U COJIEBBIX OTCEKOB. MHOIOCTYIIEHUATHIE CXEMBI UCIIAPEHUSL. .

2. Kopposzuounwie npoueccoi 6 naDOBOOﬂHOM mpaxKkme

2.1. DnexkTpoxuMHuuecKas KOppo3usi.

DJIEeKTpPOXUMHUECKasT KOppo3usi. BiusHue BHYTPEeHHUX M BHEIIHUX (PAaKTOPOB Ha NMPOTEKAHUE
KOPPO3HOHHBIX IporieccoB. Koppo3ust KOHAEHCATHO-IIUTATENILHOIO TPAKTa, Mapoo0pa3yIoux Tpyo
u 0apabaHOB KOTJIOB BO BpeMs HKCIUIyaTallMH, MaporeperpeBareieid, KOHJEHCATOPOB TYpOUH.
@dakTopbl, BIUAIONIME HA 00pa30BaHKUE 3allUTHHIX IJICHOK Ha MOBEPXHOCTH MeTamia. /luarpamma
COCTOSIHUH JIJIsl COeIMHEHUI MENIU | JKelle3a B BOJIE..

2.2. Ipyrue BUJIbI KOPPO3HH
Knaccudukanus KOppO3HMOHHBIX MOBpeXACHUH. DU3NKO-XUMUYECKHE OCHOBBI KOPPO3UH
KOHCTPYKIMOHHBIX MaTepHaoB. XUMHUYECKasi KOPPO3HsL..

3. Boouo-xumuueckue pescumovl TOC

3.1. XumMuueckue mpoMbIBKH 000py10BaHUs OJIOKOB, KOHCEpBalKs 000pyJOBaHUS



OcHOBHOE Ha3HAYCHHE XMUMHUYECKUX MPOMBIBOK OJIOKOB C OapaOaHHBIMU U TPSIMOTOYHBIMU
KOTJIaMU. TEXHOJIOTMYECKHUE CXEMbI POMBIBOK i 0apaOaHHBIX KOTJIOB. TE€XHOIOTHUECKHUE CXEMBI
MPOMBIBOK JUISI TPSMOTOYHBIX KOTJOB. TEXHOJOTHs IPOBEICHHUS MPOMBIBOK. IIpumMeHsiemble
peareHThl. Bompockl yrunuzanud oTpaOOTaHHBIX pacTBOPOB. OLiEHKA pe3ylbTaTOB XUMHUYECKOU
OouuCTKH obOopynoBanus. OCHOBHBIE 3a/laud KOHCEpBAMKU OOOpYJOBaHUS. THIBI KOHCEpBAIIHA.
Cxembl moAkIIO4EHUs O0OOpyAOBaHUS JUIs KOHcepBaluu. PeareHTbl, NpUMEHsSEMble IS
KOHCEpBaluu 000pyJ0BaHUs. AHAIN3 MTOJTYYCHHBIX 3aIIUTHBIX IJICHOK.

3.2. Bogno-xumudeckue pexxumbl (BXP) 6710K0B ¢ IpsIMOTOYHBIME, M OapaOaHHBIMH KOTJIAMH.
BXP ma III'Y

['mapazuHHO-aMMUAYHbINA, TUAPA3UHHBIN, HEUTPATBHO-KUCIOPOAHBIN, KUCIOPOHO-AaMMHUAYHbIN
BOJHO-XUMUYECKUE pEKUMBbL. OkcrnepumeHTanbHble BXP. VYcenoBus npumenenus BXP.
HopmupoBanne kadectBa BoAbl M mapa. lIpuMeHseMble pearcHTbl, MX CBONCTBA, CXEMBbI
no3upoBanus. ['mapasuHHO-aMMHAa4YHBI W KoMIuleKCOHHBIH BXP. ®ochatmpoBanue KOTIOBON
Boabl. HopMmupoBanue kauectBa BoAbl M mnapa. IIpuMeHsieMble peareHThbI, UX CBOMCTBA, CXEMBbI
JO3MPOBaHUs. BiusHME BOAHO-XMMHYECKHX PEKHMOB OJIOKOB Ha pabory TypOuH I[loBenenme
npuMecel B MPOTOYHOM 4YacTH TypOuHbL. OTJIOXKEHHS Ha JIONAaTKaX MapoBBIX TYpPOUH.
Koppo3uonnble NOBpeXkACHUS JIONATOK NapoBblX TypOuH. 30Ha Bunbcona. IlpombiBka u
KOHCepBalMs napoBbIX TypOuH. OCHOBHBIE MOAX0/bI A BbiOOpa BXP. BoaHo-pexxuMHbIe cXembl
s 1II'Y. Pearentsl s noanepxkanus BXP. HopMupoBanue kadecTsa BOJbI U I1apa.

3.3. BXP TenioBbIX ceTell U CUCTEM OXJIaXAE€HUS KOHJEHCATOPOB TypOuH

OcHoBuble 3amaun BXP TtennoBbix cereil. TemnoBble CETHU C OTKPBITBIM U 3aKPbITHIM
BoslopazbopoM. HopmupoBaHnue kayecTBa ceTeBOW M MOANUTOYHON BoAabl. KapOoHaTHBIN MHIEKC.
[IpumMeHeHrne KOMIUIEKCOHOB M AHTHHAKUIIMHOB B TEIUIOBBIX CeTsX. PaboThl u pekomennauuu BTU
u MOU no BeiOOpy MeTOAOB 00pabOTKM BOAbl i TeroceTd. [IpsimoTounas u oOopoTHas
CUCTEMBI OXJIAXKIEHUSI KoHJeHcaTopoB. IIpenorBpaiieHue Ouosornyeckoro odpactaHus TpyOok
KoHzeHcaropa. [IpenorBpamieHne o0pa3oBaHMs KalbLIMEBBIX OTJIOKEHHH. BbiOop MeTomoB u
peareHToB Juisi 0OpaOOTKM BOJbI OOOPOTHOM CHCTEMBI OXJaXJIEHHUs KoHJeHcaropa. [IpomyBka
CUCTEMBI.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH

. OCHOBHBIE IIOKA3aTENIN KaUECTBA BOJBL;

. I3menenue kadecTBa BOJIbI MO cTymneHsM 00pabotku BITY;

. Huarpamma [1yp63. YpaBHenue HepHcra;

. [lepenoc npumeceii u3 Boabl B nap. Koadduuuent pacnpenenenus;

. [IponsBenennie pacTBOPUMOCTEN;

. KoHcTanTa ruiponnsa XuMHUECKUX pPEeaKIvii;

. KoHcranTa nucconnanum xuM. Peaknnii;

. [Iponiecchl KOppO3UM KOHCTPYKIIMOHHBIX MaTepHAIOB. CKOPOCTh KOPPO3HH..

01NN KW~

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO

3.5 KoncyabTanumu

Texywui konmpoas (1K)

1. KonHcynbTanuu HampaBJICHBl Ha TMOJyYeHHWE WHIWBHIYAIBHOTO 3aJaHUs CTYyACHTa IO
pazneny "®Ouszmka u xumus npoueccoB B TermioHocutene TIC". Ilo pesynbraram
BBITIOJTHSIEMOM CaMOCTOSATENIbHOW pabdOThl B paMKax HMHIWBHAYATbHBIX KOHCYJIbTAIIUN
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MMPOBOAUTCA 3allliTa BBIIIOJIHCHHBIX pa60T‘ KOHCyJIBTaI_II/II/I MMpOBOAUT IMpCroaaBaTcCib
MDU, OTBETCTBEHHBIN 3a OpraHU3ANMIO PAOOTHI MO TEKYIIEMY KOHTPOJIO PE3yIhTaTOB
OCBOCHHE MPOrPAMMBbI CTYJIEHTOM

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HE IPEayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCLUILIUHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Komst
COOTBETCTBUHU C
(B COOTBETCTBHHM C pazneiiom 1) HWHJIUKAaTOPOB 1.3.1)
1 ]2 3
3HaTh:
- CYTb IIPOLIECCOB KOPPO3UH, BBIMATCHUS OTJIOKEHUN U Kontponbnas pabora/KontposbHas padota 3
MPOBEACHUS XUMHUYECKUN OUHUCTOK SHEPTETUUECKOTO KoHcTaHThI peakiyu, CKOpoCTbh KOPPO3UH,
000pynoBaHUS; U-611x.1 + MIPOU3BEICHUE PACTBOPUMOCTEIA.
Konrponsnas padora/Konrponsnas padora
"OCHOBHEBIE ITOKA3aTEIN KauecTBa BOILI"
— TIpaBUJIa COOJIIOICHUS IKOJIOTUICCKOW OE30MTaCHOCTH IPU KonTponbras padora/KonTpoinbHas padora 2
AKCIUTyaTallii U IPOBEICHUU PEMOHTOB YHEPTrOYCTAHOBOK; N-6rk-1 + | OcHOBHBIE TOKA3aTEIM KaueCTBa BOJIbI, 3aKOH
anekTpoHeTpaibHoCcTH, BITY, npenouncrka
— HOPMaTUBHO MPABOBbIE TIOKYMEHTHI CBOEH MpodeccnoHanbHOM WuTepBbio/3amura pacd€THOTO 3aJaHUsl.
JIeSITEeILHOCTH, 3HaTh OCHOBHBIC ITOJIOKeHUS BeacHuss BXP; 61 N Kontponbas paGora/KoHTposHas paGoTa 2
OcHOBHBIE MOKA3aTeIN KauyeCTBA BOJbI, 3aKOH
anekTpoHeTpaibHoCcTH, BITY, npenouncrka
Ymern:
- IPOBOJUTH HAYYHBIE U UCCIEIOBATENLCKHIE PAOOTHI C IIENbIO WuTepBbio/3amura pacd€THOTO 3aJaHUSI.
YMEHBIIIEHUS CKOPOCTH KOPPO3UU 000PYTIOBAHUS, YIIYUIIICHHS V-6 +
METO/IOB €T0 KOHCEPBAIMH, a TAKXKE XUMHUYECKUX OUUCTOK
ITOBEPXHOCTEN HAarpeBa OT BBINAJAIOIINX OTIOKECHHM.
— JKCITyaTUPOBATh B paMKaX HOPMAaTUBHOM JOKYMEHTALIUH WuTepBbio/3amura pacd€THOTO 3aJaHUS.
obopynoanue BITY, CXTM, ananutudeckux 1adopaTopuid, NJ1-6r1k-1 +
CPEeJICTB U3MEPEHUSI U KOHTPOJIA.

10




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
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KonrponbHas padora "OcHoBHBIE TOKa3aTenu kadectBa Boasl" (KoHTponsHas padora)
2. KonTponbHast pabota 2 OcHOBHBIE TOKa3aTENIM KAYECTBA BOJIbI, 3aKOH
anekTpoHeiTpanbHocTH, BITY, npenouncrka (KontposbHas padota)
3. Kontponbnas pabota 3 KoHCTaHTBI peakliuu, CKOPOCTb KOPPO3UH, MPOU3BECHHE
pactBopumocteit. (KonTponpHas pabora)

®dopma peanmsainuu: Y cTHas popma
1. 3amuTa pacuérHoro 3aganus. (MHTepBbIO)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
Ixzamen (Cemecmp No2)

B nunnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Munemmkos A.IL- "Boano-xumudeckue pexxumbl TOC u ADC", U3patenscto: "MON",
Mockga, 2009 - (240 c.)

https://www.studentlibrary.ru/book/ISBN9785383001455.html;

2. Hukurtuna, 1. C. BogHo-XxuMHYeCKHe PEKUMBI TETIJIOBBIX SJIEKTPUUECKUX CTAHIUHN : ydeOHOe
nocobue 1o kypcam "Bogno-xumuueckue pexxumbl TOC", "BogonoaroToBka u BOJJHO-XUMHYECKUE
pexxumbl TOC" o Hanpasnenusm 13.03.01, 13.04.01 "Ternosnepretuka u temnorexuuka" / U. C.
Hukutuna, U. A. bypakos, A. E. Bepxosckuii, Han. uccnen. yu-tr "MOU" . — M. : ®UJIMHB, 2017
.—74 c. - ISBN 978-5-9216-0539-8 ;

3. Jlunos, FO. M. KoTenbHble YCTaHOBKH M IMaporeHepaTopsl : Y 4eOHUK JUIsl By30B 110
cnernmansHocTr: 1005 - Termossie u anekrpudeckue ctanuu / F0. M. Jlunos, FO. M. TpeTsskoB .
— Wxesck : PX]I, 2003 . — 592 ¢. — (Hayku o 3emie) . - ISBN 5-939722-27-X ..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoOe odecreyeHue:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;
2. Windows / OniepaniionHasi cuctema cemeiicta Linux.

5.3 UuTepHeT-pecypcesl, BKJIIOYast NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAILIMOHHO-

CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaus - https://e.lanbook.com/
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2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. ba3za nannbix Web of Science - http://webofscience.com/
4. ba3za nanabIx Scopus - http://www.scopus.com
5. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

6. DaexTponnasi oudauoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php
7. llopTan oTKpBITHIX TaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenne
HauMCEHOBaHue
Y4eOHbIe ayAUTOPHH TS T-508, YueOHnas cTon, mkad, Jocka MeIoBas,
IIPOBEJICHUS JICKITMOHHBIX ayJIUTOPHs MYJIbTUMEANHHBIN TPOSKTOP, KOMITBIOTED

3aHATUI U TEKYILLIETO
KOHTPOJIA

MIePCOHANBHBIN, KOHTUITUOHED, YIeOHO-
HarJsiJHOE ocodue

Y4eOHbIC ayAUTOPHH IS

T-501, YueOnas

CTOJI, CTYJI, JOCKa MEJIoBas,

MIPOBEACHUS ITPAKTUUECKUX ayuTopus MYJIbTUMEAUHHBINA TPOEKTOP, KOMIIBIOTED
3angruii, KP u KII MEPCOHAJIbHBINA, KOHAUIMOHED
Y4eOHble ayIUTOPUH AJIs T-512, CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C

pOBEICHUS JTaOOPaTOPHBIX
3aHATHN

Kommnsrorephslii kinacc

BbIX0JI0M B IHTEpHET, MyJIbTUMEIUUHBIN
MPOEKTOP, PKPaH, I0CKa MapKepHas,
KOMITBIOTEP NEPCOHAIBHBIN

Y4eOHbIe ayIUTOPUU AJIS
MIPOBEACHUS
MIPOMEKYTOUYHOM aTTeCTAINH

T-520, Yuebnas
ayIUTOpHS

CTOJI, CTYJI, KA, MyIbTUMETUNHBIN
MIPOEKTOP, AOCKA MapKepHasi, 10CKa
poOKOBasi, KOMIIBIOTEP NEPCOHAIILHBIH,
KOHJTUITUOHED

ITomenienus mis

T-5156, Kabuner

cTo, mkad, Tym0a, KOMIBbIOTEPHAs CETh

CaMOCTOSITEITLHON pabOTHI COTPYTHUKOB C BBIXOJIOM B MIHTEpHET, KOMITBIOTEP
MePCOHANBHBIN, IPUHTEP, KOHIUIIUOHED,
KHMIHY, Y4€OHUKH, TOCOOMSI
IToMmemenus niasd T-500,
KOHCYJIBbTUPOBAHUS ITpenonaBaTenbcKast
[Tomemenus s XpaHeHUS T-507, Apxus, CTeIIaX I XpaHeHUsl KHUT, CTOJI, IKad

o0opy0BaHus U y4eOHOTO
WHBEHTapA

oubnnoreka kadenpsl
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BOI[HO-XI/IMHIIEECKI/IG PCKUMBI TCINIOOHCPTCTUICCKUX YCTAHOBOK

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

KoHntponbhast pabora "OcHoBHBIE TOKa3zarenu kadecTBa Bojbl" (KoHTponbHas pabora)
Konrtponbnas padora 2 OCHOBHBIE TOKA3aTENIN Ka4eCTBA BOJIbI, 3aKOH AJIEKTPOHEHTPAILHOCTH,
BITY, npenounctka (KortponbHas padoTa)

Kontponbnas padora 3 KoHCTaHTBI peakiiuu, CKOPOCTh KOPPO3UH, TPOU3BEACHUE
pactBopumocteid. (KonTposnbHas paborta)

3amuTa pacu€tHoro 3aganus. (MHTepBbIo)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM-
Howep Paznen pucuumimHbl KM: L 2 3 4
pasiena AT et Henenst 8 | 10 | 12 | 15
KM:
1 ®dusnka U XUMHS TIporeccoB B Teronocurene TOC
11 Termopusznyeckre U GU3NKO-XUMUIECKUE CBOMCTBA + +
) TEIUIOHOCUTEJISI B TapoBOAsiHOM TpakTe TOC
12 MarepuanbHbIi OallaHC TIpUMecei 1 00pa3oBaHue + +
) OTJIOKEHUH B NapoBOJsiHOM TpakTe TOC
13 VYrpasneHre BOJHBIM PEXUMOM TETUIOTHAPABINYECKUMH +
) MeToJIaMu
2 Kopposuonnsie mpoiiecchl B TapOBOJITHOM TPaKTe
2.1 DIEKTPOXUMHUYECKAsT KOPPO3HSI. + +
2.2 pyrue Buapl KOppo3uu + +
3 Boano-xumnueckue pexxumsl TOC
31 XUMHYeCKue MPOMBIBKH 000py10BaHMs OJIOKOB, +
' KOHCepBaIusi 000pyI0BaHUS
Boano-xumuueckue pexxumsl (BXP) 6110k0B ¢
3.2 +
NpsIMOTOYHBIMU, U OapabanHbIMU KoTsIaMud. BXP mns III'Y
33 BXP TemIoBEIX ceTel U CHCTEM OXJIaXKICHUS +
) KOHJICHCATOPOB TypOUH
Bec KM, %: | 20 20 20 40
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