MuHHCTEPCTBO HAYKH M BbICIero obpazosanus P®
DenepasibHoe rocyiapcTeeHHoe GloaKeTHOE 06pa3oBaTeIbHOE YUpeKIeHHEe
BRICIIEro o0pa3zoBaHus
«HauunoHaabHBIHA HeceNoBaTeNbCKHH YHHBepcHTeT «MDIH»
Ouinan ®I'BOY BO «HAY «M3HW» B r. Boskekom

Hanpassenne moaroroekn: 13.03.01 TensiosnepreTuka u TenjaoTexHHKa
HaumenoBanue 06pa3oBaTeqbHON NporpaMmel: Ten109HepreTHYECKHE CHCTEMBI M HH(BPOBbIE TEXHOIOrHH,
Yposens o6paszopanusi: 6axanaBpuar

D®opma o6yueHns: ouHas

Pa6oyas nporpamMma JHCHHIIMHDI

XAMHUKO-TEXHOJIOTUYECKHUE AIIAPATHI U XUMUYECKUI KOHTPOJIb
TEIIJIOHOCHUTEJIEH (npodus 1)

Bnox biok 1 «Iucunnanusr (MOayIn)»
QopmMHupyemMas YYaCTHHKAMH 00pa3oBaTeIbHBIX

Yactb 00pasoBaTe/ibHOMH NPOrpaMmbl OTHOLUEHHUH

HHpaexe AHCUMILIHEBI 110 y9e6HOMY nuiany F1.B.14

TpynoeMKocTsb B 3a4eTHBIX €JHHHLAX 6 cemecTp - 3

Yacon (Bcero) no yuebHomy niany 6 cemectp - 108

Jlekuun 6 cemecTp - 16 yacop

IpakTHYecKHe 3aHATHA y4eOHBIM NIAHOM He NPeAyCMOTPEHbI

JlaGopaTopHbie pa6oThbl 6 cemectp - 16 yacor

KoncynbsTauuuno kypecosomy npoekty/ pabore y4e6HBIM NIAHOM He NPeayCMOTPeHbI

CamocronTensnas pabora 6 cemectp - 40 9acon

BKJTIOYAs:

PI'P 6 cemecTp - 16 uacos
ITpomexyTounas aTTecTanus: 6 cemectp — 2,5 uaca
5K3aMeH
KounTpoas:

IK3aMeH 6 cemecTp - 33,5 yaca

Bomxcekunit 2023



IMPOI'PAMMY COCTABWJIL:

JloneHT xadeapsr DHEpreTUuKH, :

K.T.H., JIOLIEHT ( / 4’1/\, M.B. Onoesnena
(J10/KHOCTD, YUEHaA CTENEHD, YYEHOE IBAHHE) (mojmHck) (pacmHbpoBKa MOMHCH)

W.o. 3aBenyromero xadenpoi DHepreTHKH / M.C. Usanunxui

(HasBanHe Kadeupl) @/mmcs) (paciupporka NOANUCH)

PyxoBouTens o6pa3oBaTeNsHOM IPOrpaMMb! TeriosHepreTHIeCKHe CUCTEMBI M IIU(POBBIE TEXHO-
JIOTHH )

JloneHT kadenpsl DHEPreTHKH,
K.T.H., JIOLIEHT M.M. CynranoB

(1OJDKHOCTE, Y4EHAd CTENEHB, YYEHOE 3BaHHE) (noanuce) (pacmu(ppoBKa NOAHCH)

COI'VTACOBAHO:

W.o. 3aBeayromero xadenpoit DHEpreTHKH % M.C. Vpanunkuii

(nazpanue Kadeapsr) Wﬂ (pacmubpoBKa TIOHCH)



1. HEJIU U 3AJJAYA OCBOEHUA JNUCHUATIJIMHBI
Leab ocBOeHMS AMCUMIVIMHBI: COCTOUT B M3y4YE€HHUE METOJIOB U CPEJCTB XMMHYECKOTO KOHTPOJISI KauecTBa BOJbI, apa, kouaeHcata Ha TOC u ADC B
3aBUCUMOCTH OT BXP 00BEKTOB ¢ M3y4eHHEM TEOPETHUECKUX OCHOB (PH3UKO-XMMHUYECKHX METO/IOB aHAIN3a U COBPEMEHHBIX nmpruoopos XK.
3agaumn JMCHUIINHBI:
— U3y4eHHE MPOIIECCOB, JISKAIINX B OCHOBE XUMUYIECKHX M (PU3UKO-XUMHUYECCKHX METOJIOB aHAJIN3a;
— OCBOCHHE MPUOOPOB U 000PYIOBAHUS, IPUMEHAEMBIX MIPU XUMHUYECKOM KOHTPOJIE;
— pruoOpeTeHNEe HaBBIKOB 000CHOBaHUSI BLIOOPA KOHKPETHBIX METOJIOB aHAJIM3a U METOUK ISl Pa3IMUYHBIX 00BEKTOB KOHTPOJISI U BUJIA TETJIOHOCUTEIIS.
— BBITIOJIHEHHE aHATUTUYECKUX OTPEIEICHUI MoKa3aTesel KaueCcTBa TeIJIOHOCUTENEH.
dopmupyembie y 00y4aromerocss KOMNIETEeHUMU M 3alUIaHUPOBAaHHBIC Pe3yJbTAThl 00y4YeHHMsl TUCIIUIIMHE, COOTHECEHHbIE C HHAMKATOPaAMH
JOCTHKEHHS] KOMIIEeTEeH U

KO}I 1 HAMMCHOBAHHUE KOZ[ 1 HAMMCHOBAaHU ¢ HHAUKATOPA 3aﬂﬂaﬂﬂp0BaHl{ble PE3yabTaThl Oﬁy‘lel-ll/lfl
KOMIECTCHIIUHA JOCTHXKCHUA KOMIICTCHIIMH

3HATh:
— OCHOBBI XUMHUYECKUX U (PUBHKO-XUMHYECKHX METOJIOB aHAJIN3A,;
— YCTpOWCTBO MNpUOOPOB U 00OpYIOBaHMS, MPUMEHSIEMBIX B XHMHUYECKOM

[TK-1 CnocoGeH ydyacTBOBaTh B
cOope U aHaIM3€e UCXOTHBIX
JAHHBIX JUISl IPOEKTUPOBAHMSI

aHamse;
SHEPTrO0OBEKTOB, MPOBEICHUHN ]
— TEXHOJIOTMYECKHE MPOIIECChl Ha 00BhEKTaX aHAIIN3a,
pacyeToB U SKCIIEPUMEHTOB B
yMeTh:

COOTBETCTBUU C THUIIOBBIMU
METOIMKAMH U CPEICTBAMHU
aBTOMAaTu3aIum, 00paboTKOM
MOJIyYCHHBIX PE3YJIbTaTOB,
COOJIFOJICHUH TTPOU3BOJICTBEHHOMN
Y 3KOJIOTHYECKOW 0€30I1acHOCTH,
yIIPaBIICHUH, SKCILTyaTaIl|H,
00CITy’)KUBaHUH, JIOBOJIKE
MPOIIECCOB M PEMOHTE
TEXHOJIOTUYECKOTO
obopynoBaHus

— BbIOMpaTh METOJ U METOAMKY aHaIH3a MOoKa3aTessl KauecTBa TEIUIOHOCHUTEIS;
— OTpeAeNsATh THUI prOopa u 000pyIOBAHUS AJIs BBIIIOJTHEHUS aHAIHN3a

I1IK-1.2 O60CHOBBIBAET BEIOOP — BBIIIOJIHATH aHAJIU3 Y OLEHUTH IIOJIyY€HHBIE PE3YJIbTATHI

1€JI€CO00Pa3HOTr0 PeIICHHUS - IUIAaHUpPOBAaTh M Y4YacTBOBATh B MPOBEJICHUU IUIAHOBBIX HCIIBITAHUI
TEXHOJIOTUYECKOr0 000PyI0BaHHUS.

2. MECTO JJUCHMILJIUHBI B CTPYKTYPE OGPA3OBATEJBHOM MPOI'PAMMBI BO

Jucuumnuna 6asupyercs Ha AucuuIUInHax: "Beicinas matemaruka”, "®@usuka", "TeopeTrnueckas MexaHuka'.



Pe3yJIBTaTbI O6y‘ICHI/ISI, MOJIYYCHHBIC ITPHU OCBOCHUHN JUCHUIIINHEIL, H€O6XOI[I/IMBI IpH U3YYCHHUHM CICAYIOIHNUX JUCHUIIINH «TemnoBbie SJICKTPUUCCKUC

craniuu (mpodmis 1)», «KoTtenpHble ycTaHOBKH (Tpoduis 1)», MpH BHIOJIHEHUH BBITYCKHON KBaTH()UKAIMOHHON pabOTHI.
3. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHbI
3.1. CTpyKTypa IUCHUNINHBI
OO1mast TpyI0eMKOCTh JUCIUILIHHBI COCTABIISAET 3 3a4eTHBIX equHuUI], 108 Jaca.

Pazen auciMIInHel.

Pacnipenenenue TpynoeMKoCcTu pazzena (B yacax) 1o Bujam

ConeprxaHne caMOCTOSITETbHOM

< o, N
Ne DopMa POMEKYTOTHOI o i 51 § yueOHOM paboThI paboThl
i ATTeCTALAA 88 R QE) KonTakThas Kont- (c ykazanuem Ne ucTouHnka no 1. 5.1 u
megy o CP CTpaHUIL B HEM)
(no cemecmpam) = O | Jlex | IIp | Jla6 | KITP | MKKII | TTA pOJIb
M3ydeHue TeopeTudecKoro u
[Tapoxonnencatusiii Tpakt TOC HPaKTHYECKOro MaTepuana:
1 . 6-7.
1 | xaKk 0OBEKT XUMHUYECKOTO 18 6 4 — 4 — — — 10 — [1]. ctp. 6
KOHTPOJIA BrInosHeHne JOMAIIIHETro 3aaHus:
[2], cTp. 4 -24.
KitaccnpuKamys MeTo1oB N3ydeHne TeopeTuuecKkoro u
IMIICCKOIO KOHTDOMS [PaKTHYECKOr0 MaTepuaa;
2 PO, 18 6| 4| —| 4 | - - | 10 — | [1l.ctp. 17-25.
ponecCrl U pCakmu, JICKAIHC BeIMoIHEHNE OMAIIIHET0 3aJaHus:
B OCHOBE METOJI0B [2], cTp25-44
OT60p Mpod U XUMUIECKUIT H3yueHue TeOpeTHIecKoro u
KOHTPOJIb 33 BOJAMH [PaKTHIECKOr0 MaTepuaa;
3 | pa3sIM4YHOIO COCTaBa 18 6 4 - 4 - - - 10 - [1], ctp. 17-22
BblonHeHre OMAIITHETO 3a/[aHHSsL:
[2], c1p.36-74
N3ydeHne TeopeTHuecKoro u
HPaKTHIECKOrO MaTepraa;
4 O06paboTka pe3yapTaToB 18 5 4 B 4 B B B 10 B [1], ctp. 25-30
HU3MEpPEHUI. BhInonHeHNE JOMAIITHET0 3aJaHuUs:
[2], 64-65
K3aMeH 36 ) . ) B B 25 B 335 DK3aMeH TIPOBOANTCS B YCTHOH opme 1o
! ! OmeraM COTJIaCHO IporpaMMe dK3aMeHa
Hmozo 3a cemecmp 108 16 | — |16 — — 2,5 40 33,5




[Ipumeuanue:Jlek — nekuuu; IIp — mpakruyeckue 3ausaTus; Jlad — mabGoparopusie pabotsl; KIIP — ayauropHble KOHCYABTALMK IO KypCOBBIM
npoekram/padoram; HMKKII — wHauBHOyanpHBIE KOHCYJABTALIMM IO KYpCOBBIM Tpoekram/paboram; IIA — mpomexyrounas arrectauus; CP —
CaMOCTOSITEIIbHASA pabota CTyIEHTA.



3.2.Kpartkoe coaep:xkaHue pa3iejioB
6 cemecTp

1. Ilapoxonoencamuwiti mpakm TOC kax 00bekm Xumuueckoeo KOHmpois

[Tpunumnuanessle  TemuoBele cxeMbl TOC u ADC, HCTOYHMKM TMOSBJIECHHMS IIpUMECEd B
TEIJIOHOCHUTENIE. YCTAaHOBKU IOJTOTOBKU BOJbBI - KaK OOBEKT XMMUYECKOro KoHTposisi. Hasnauenue
YCTaHOBOK ITOJITOTOBKH JI00aBOUHOM BobI, BOY, ycranoBku ounctku koHaeHcaTta ADC.

2. Knaccugpukayus memo0os Xumuuecko2o KOHMpOJisl, NPOYeccvl U peakyuu, aexcaujue 8 0CHoO8e

Memooos

BecoBoii MeTo/ aHanM3a: TEOPETHYECKHE OCHOBBI, YCIOBHS BBITIOJIHEHUS, HCTOYHUKH OIIHOOK,
IIpUMEPBI BECOBBIX omnpeeneHnid. OObEMHbBIE METObI aHAIM3a: TEOPETUYECKUE OCHOBBI METO/IOB,
YCIOBUSL  ONPEACNICHUN, HWHAUKATOpPbI, HpuMmepbl. DOTOMETpUUYECKME  METOAbl  aHAIM3A:
(doToKonOpUMeETpHs, aToMHas aOcopOrus, (OTOMETpUs IUIaMEHH, He(enoMeTpusl, TYpOUIMMETpPUsL.
DONEeKTPOXUMHUECKHE METO/bl aHalln3a: KOHIYKTOMETpHs, mnoreHuuoMerpus, (pH-merpus u
HMOHOMETPHS), aMIIEPOMETPHSL.

3. Ombop npob u xumuueckuii KOHMPOIb 3d 00AMU PA3TUUHOSO COCMABA

Metopl moaydeHHusl npeacTaBuTeNbHON NpoObl. [Ipo6ooTdopHbIe 30HABI. Posib MaTepuana u
JUIMHBI WMMITYJBCHBIX JIMHUH. YCTPONCTBO MNOATOTOBKM MPOObI JUIsI XMMHYECKOTO aHajiu3a.
XHWMHUYECKUN KOHTPOJIb 32 MMTAaTeJIbHOM BOJOM W €€ cocraBmsaomumu. HopmatuBel u
KOHTpOJHUpyeMble  mokazareian. OObEM  XUMHUYECKOrO0  KOHTpOJII 32  MUTATeNbHOM U
XUMOOECCOIEHHOM BOIOH, 32 KOHJIEHCAaTAMU. XUMHUYECKANA KOHTPOJIb 32 KOTJIOBOU BOJION, OXJIAXKIAFOIIIEH B(

4. Obpabomka pe3yn1bmamos uzmepeHuil

Cratudeckass U JAMHAMHUYECKash MOTPELIHOCTh. MeTposjorudyeckue XapakTepUCTUKU METOIHUK

aHaJIM3a U MpUOOPOB I UX BHITIOJTHEHUS.

3.3. TeMbl NpaKTHYECKHUX 3aAHATHH
Y4eOHBIM MJIaHOM HE IPETYCMOTPEHBI.

3.4. Tembl 1a00paTOPHBIX padoT
6 cemecTp

doTomeTpruyecKoe onpeesieHue jKele3a ¢ Cylb(ocanuimuioBoil KUCI0TOH (4 yaca).
[ToTenmmomeTpuueckoe onpeaenenre Beanunnsl pH pactBopa (4 yaca).

N3mepenue oO1eit 1 KaTHOHUTHOM 3JIEKTPOTIPOBOAMMOCTH BOJIBI (4 yaca).

W3ydyeHre MeTOAMKH OMpeNeNieHUsT KOHIIEHTPAIMM PACTBOPEHHOTO KHUCIOPOAa € MOMOIIbIO
MeMOpaHHHOTO KHCIIopooMepa (4 Jaca).

Eal A

3.5.PI'P
Cxema XMMU4eCKOro KOHTPOJISl OJJHOTO U3 NTOKA3aTeNIed TEIUIOHOCHUTES.

3.6. TemaTnka KypCOBBIX IPOCKTOB/KYPCOBBIX PadoT
KypcoBoii  mpoekr/kypcoBast ~ paboTra  yueOHBIM  IJJAHOM  HE  IPEeILyCMOTPEHBHI.



3.7. CooTBeTCTBHE pa3/ie10B JUCHHUILIMHBI H (POPMHUPYEMBbIX B HUX KOMIIeTeHM I

Howmep pasnena mucuuruines! (B

O1eHOYHOE CpeaACTBO

3annaHupoBaHHbIE PE3yAbTATHI 00YUECHUS 110 Kogpt cooTBeTCTBHH ¢ 1.3.1)
(TMI ¥ HAaMMEHOBaHHE)
JUCLUILIINHE VHJIUKATOP 6 cemectp
(B cooTBeTCTBHH C paszzienoM 1) OB 2 3 4
3HaTh:
Tect «HopMBI KaduecTBa BOJIBI M 11apa B
ternodHepreruke 1o PJI «IIpasuia
OCHOBbI XUMHWUYECKUX U (1)I/ISI/IKO'XI/IMI/I'-ICCKI/IX o
: TEXHUYECKOH IKCIUTyaTaIluu
METOJIOB aHAJIH3a; I1K-1.2 - .
AIIEKTPUICCKUX CTAHIIMHA U CeTEeH
Poccutickoit @enepanum»»
yeTpoiictBo  mpubopoB M 00OpynOBaHMS, K-1.2 Tect «DOTOKOJIOPUMETPUIECKHI METOT
IIPUMEHSAEMBIX B XUMHUYECKOM aHAJIU3E; T X AHAIH3aY
Tect « DNCKTPOXUMHYCCKHAE METOTBI
TEXHOJOTUYECKUE IPOLECCH Ha 00HEKTaX aHAIM3a TIK-1.2 X aHaJIN3a TEeIJIOHOCUTEIEH»
YMeTh: I1K-1.2
BBIOMpaTh METOJ M METOJMKY aHaju3a K-1.2 Otuet nmabopaTopHoit padoter Nel
MOKa3aTessi Ka4eCTBA TETIOHOCUTEIIS '
OTIPENEINATh TUII TPHOOpa U 000PyAOBaHUS TK-1.2 < Oryer 1aGopaTopHOit paboTe Ne2
JUTSL BBITIOJTHEHUS aHAIH3a '
BEBITIOJIHATE aHAJIU3 U OLIEHUTH [K-1.2 X Ortuer 1abopaTtopHoit paboThl Ne3
MOJTyYCHHBIC PE3YyIbTaThI '
IUITAHKPOBATh U Y4aCTBOBATh B MPOBEICHUN Oruer naGopatopHoii paGoter Ned
o Pacuernoe Sa,IIaHI/IC'CXCMa XUMHUYECKOI0 KOHTPOJIA
IJIAHOBBIX HCIIBITAHWH TexHOo-jormdeckoro | [IK-1.2 XX y
OJTHOI'O M3 ITOKA3aTCJICu TCIIOHOCUTCIIA
obopynoBaHus




4. KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIEHOUYHBIE MATEPHAJIBI
JUISI TEKYIIETO KOHTPO.JIS1 YCOEBAEMOCTH U IPOMEKY TOYHOI
ATTECTALIMM MO JUCHUATIIINHE

4.1. Tekymuii KOHTPOJIb YCIIEBAE€MOCTH I10 JMCIUIIIHHE:

6 cemecTp

— TECTUPOBAHUE:!
1. Hopwmbl kauecTBa BoAbl M mapa B Temno3Hepretuke no PJI «llpaBuia TexHuueckoin

AKCIUTyaTalMy JEKTPUUECKUX CTaHIMM U ceteil Poccuiickon denepauuny.
2. DOTOKOJOPUMETPHUECKUN METOT aHAITH3A.
3. DAEKTPOXUMHUYECKUE METO/IbI aHATN3a TEMJIOHOCUTENICH.

— 3alUTHI JTA0OPATOPHBIX pPadoT:
1. maGoparopHoit padoTsr Ne 1.
2. mabopatopHoif paboThl Ne 2.
3. maboparopHoit paboTsr Ne 3.
4. mabopatopHoif paboThl Ne 4.
—pacdeTHbIe 3a1aHusA- CXeMa XMMHUYECKOTO KOHTPOJISI OJJHOTO M3 IMOKa3aTeNlell TerIOHOCHTEIS.

bannpHO-peUTHHIOBasA CTPYKTYypa AUCLUIUIMHBI SBIISIETCS IPHIIOKEHUEM A.

4.2. IlpomMe:xxyToUyHas aTTecTALMS 10 AUCHUILIMHE (YACTH AUCHUILIIMHBI):

6 cemecTp

OK3aMeH.

Ornenka ompenaenseTcs B COOTBETCTBUM ¢ [lososkeHneM o OaIbHO-PEHTHHTOBOM CHUCTEME IS
crynentoB  ¢umuana HHUY «MBOU» B 1. BOMKCKOM Ha OCHOBAaHHMU CEMECTPOBOH W
9K3aMEHAIMOHHOM COCTAaBIISIOIINX.

B IMPUIIOKCHUC K TUIIJIOMY BBIHOCUTCA OLICHKA 3a 6 CCMCCTD.

IIpumeuanue: OneHOYHBIE MaTepuajabl MO JUCHUILIUHE TMPUBEACHBI B (OHIE OLIEHOYHBIX
matepuanon OITOIL.

5. YU EBHO-METOINUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI
5.1. [leyaTHbIe U 3JIEKTPOHHbIE U3IAHMS:

1. Erommna, O. B. CucteMbl XUMUKO-TEXHOJIOTHYECKOTO MOHUTOPHUHTA : yueOHOe mocodue 1o
Kypcam "XUMHUYECKUH KOHTPOJIb TermtoHocuTenel", "TIpuHiumbl 23 GEeKTUBHOTO YIIpaBICHUS
TEXHOJIOTHYECKUMHU MPOLIECCAMHU B TEIIOAHEPTE€THKE, TEIUNIOTEXHUKE U TersioTexHoaorusax" / O. B.
Erommna, Hau. uceaen. yu-t "MIHU" . — M. : Uzn-Bo MDU, 2013 . — 48 ¢. — URL:
https://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5006 . - ISBN 978-5-7046-1401-2 .

2.Erommua, O. B./3ydyeHue 31eKTpOXUMHYECKHX METOJ0B U3MEepeH s MoKa3aTesei kauecTa
BOJIbI U METOJAMKH KaJTMOPOBKM aBTOMAaTHUECKUX aHAJIM3aTOPOB XMMHUYECKOT0 KOHTPOJIs. COOpHUK
nabopaTopHbIX paboT: Yuebnoe nocobue / O.B. Erommuna u np. — M.: U3garenscteo MOU, 2016.-
104 c. — URL: https://elib.mpei.ru/browse.php?fFolderld=266 ISBN 978-5-7046-1741-9

3. Tonuaposa JLK., I'onuapoB F0.A. Xumunueckue u (U3MKO-XMMHUYECKHE METOIbI aHAIN3A.
Yacrts |. I'paBumerpus u tutpumetpust. Bomwkcekuit, BO M3U, 2009.


https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/22291/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/22291/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/22291/source:default
https://opac.mpei.ru/OpacUnicode/app/webroot/index.php?url=/auteurs/view/48361/source:default

5.2 .JInueH:monHoe n CB050)1H0 pacnpocrpansaemMoe nporpamMmMHoOe oﬁecneqelme:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UnTepHeT-pecypchl, BKIW0Yasi npodeccuoHaIbHbIe 0a3bl TaHHBIX U HHGOPMANHOHHbIE
CIPaBOYHbIE CHCTEMBI:

Yuuepcuterckas nHpopmaironnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cucrema «Koncynbrant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cucrtema «["apant» http://www.garant.ru

bazamannbix Web of Science https://apps.webofknowledge.com/

baza nannbix Scopushttps://www.scopus.com

[Moptan oTkpbIThIX AaHHBIX Poccuiickont Mepepanuu https://data.gov.ru

baza OTKpBITBIX JaHHBIX MwuHUCTEpPCTBA Tpyda M COLMANbHOM  3amuTel PO
https://rosmintrud.ru/opendata

baza nannpix Hay4noit anexrponnoii oudanoteku eLIBRARY .RU https://elibrary.ru/

baza naHHbBIX MPoeCCHOHANBHBIX CTaHAapTOB MUHUCTEPCTBA TPY/Ia U COIMATIBHON 3aIllUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl manHbpIx MUHHCTEPCTBA 9KOHOMUYECKOTo passutus PO http://www.economy.gov.ru

baza oTkpbIThix qaHHbBIX Pochuamonutopunra http://www.fedsfm.ru/opendata

DnexkrponHas 6a3a ganubix «M3marenscTBo Jlaue» https://e.lanbook.com

denepanbHas rocyaapcTBeHHas WH(opMmanuoHHas cuctema «HaluoHanbHas 3IEKTPOHHAS
oubmuoTeka» https://H30.pd

HarnpionansHeiii mopran ornaitd ooyuerust « OTKpeIToe oOpasoBanue» https://openedu.ru

DnexkrponHas 6a3a ganusx "Polpred.com O630p CMU" https://www.polpred.com

Odunmaneapiii  cailt denepalbHOTO areHTCTBA IO TEXHUYECKOMY PETYJIUPOBAHUIO H
meTpostoruu http://protect.gost.ru/

Dnexkrponnas oubmuoreka MOUhttps://nth.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
JlexIMOHHBIE, TIPAKTUYECKHE U JIaDOpaTOPHBIE 3aHATUS TPOBOJIATCS J1IAOOpATOPHUH

XUMUYECKUX TEXHOJIOTUNA UM. 150-1eTrs nepuoauueckord CUCTEMbI XUMUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. B aynmutopHoi yactu 3Toi jJaboparopun cHaOeHHa o0OOpyAOBaHUEM IS TOKa3a
0o0ydJaroImMx  MaTrepuajgoB, CpPEACTBAMH  3BYKOBOCIPOM3BEICHHUS, JOCKOW  ayJIUTOPHOM,
obopynoBaHHEeM JJIA TPEACTABICHUS ITpe3eHTaluid (IU1a3MeHHash IMaHellb, IePCOHATbHBIN
KOMIIBIOTED).

JlaGopaTopHas 4acTh OCHAIIICHA :

AKBQIUCTHILISITOP ICKTPUUCCKHUI;

BECHI aHAJTUTHYECKHE;

BECHI TEXHUYECKHE;

mkad CyIIIbHBIN;

KOHJYKTOMETD;

HOHOMED J1abOpaTOPHBIN;

MeEIIIAJIKA MarHUTHBIC;

mKad BBITSHKHOM;

CTOJI TUTPOBAJILHBIH;

KHCIIOPOJIOMED;

TECTOBBIE YCTAHOBKM OOPATHOTO OCMOCA M CTAHIIUM XUMUYECKOW OUMCTKH MEMOpaH ;

CTeH]I JJis onpenenenus uuaekca SDI.


https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
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https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

IIpuioxenue A

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUILJIMHBI

XHMMHKO-TeXHOJOTHYeCKHEe aNNapaTbl ¥ XUMUYECKUIl KOHTPOJIb
TeIJIOHOcuTeJeil (mpopuisb 1)

(Ha3BaHME IMCLIUIUIHHBI)

6 cemecTp

Hepeqeﬂb KOHTPOJIbHBIX Mepoan/IﬂTI/Iﬁ TEKYIIEro KOHTPOJISA yCII€eBAEMOCTH M0 JUCIUIIJIMHE!

KM-1

KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

Tect 1 - Hopmsl kauecTBa BOJIbI U ITapa B TemiodHepreTrke no PJI «IIpaBuna TexHuueckon
JKCIUTyaTaluy IEKTPUYECKUX CTaHIMK U ceter Poccniickoit denepanum

Tect 2 - ®OTOKOIOPUMETPUUECKHI METOT aHAIN3A

3ammTa 1aboparopHoi padoTsr Ne 1.

3ammTa 1adopatopHoi padoThl No 2.

3ammTa 1abopatopHoi padoTsr Ne 3.

3ammTa 1abopatopHoi padoThl Ne 4.

PacuerHoe 3amanne- Cxema XMMHUYECKOTO KOHTPOJIS OJHOTO U3 MOKa3arenen
TEIIOHOCUTES

Bua npomeskyTouHO# aTTecCTALIMH — SK3aMEH.

TpynoeMKOCTh TUCIUILIIUHEI = 3 3.€.

Howmep Pasnen nuciuruInHb! Nunexc KM: KM-1 [KM-2 |KM-3|KM-4 |KM-5 |KM-6 [KM-7 | sk3ameH
pa3acia
1 [Tapokonaencatubiil TpakT TOC Kak + + +
00BEKT XUMHYECKOTO KOHTPOJISI
Knaccudukanus meto1oB
o | XMMHYECKOTO KOHTPOIL, POLIECCEI + + +
U peaxIyy, JIeKalue B OCHOBE
METOI0B
OT60p Mpod U XUMUIECKUT
3 KOHTPOJIb 3a BOJaMHU Pa3IMIHOIO + + +
cocraBsa
. +
4 | O6paboTKa pe3yabTaTOB U3MEPEHUH. + +
MunuManeHeli 6am 3a KM | 5 5 5 5 5 5 10 | 20
MaxkcumManbHbiit 0amw13a KM | 6 6 6 8 8 8 18 | 40




MuHHCTEPCTBO HAYKH M BbicLIero odopa3osanus P®
denepajibHOE TOCYyIaPCTBEHHOE OI0KeTHOE 00pa30oBaTeIbHOE YUpeKIeHne
BbICILIEr0 00pa30BaHUA
«HauunoHaJbHBIN HCCIeA0BATEIbCKHI YHUBepcuTeT « MW

dumana OI'bBOY BO «HNY «MDHU» B r. Borkckom

Hanpagsienue noarorokn: 13.03.01 TensiooHepreTnka u TemI0TeXHUKA
HaumenoBanue odpa3oBaTeibHOI nporpaMMel: TemnosnepreTuyeckne cucTeMbl U MG poBbIe TEXHOJIOIHH
YpoBens 00pa3oBanusi: 6akaaaBpuat

®opma 00y4eHHUsI: O4HASA

OIIeHO‘IHbIe MaTepUuaJibl 10 TMCHUILIMHE

Bb1.B.14 XUMHUKO-TEXHOJIOTUYECKHUE ATITAPATHI U XUMUYECKHI
KOHTPO.Ib TEINIOHOCUTEJIEN

Bosxekmnii 2023



OneHouHble  MaTepHabl

o AOUCHHUIUIMHE TIPCAHA3HAYCHDbI

4 OLHCHKHU: JOCTHIXKCHHA

00yJaromuMucs 3aIUIaHUPOBAHHBIX PE3YJIBTATOB OOyUEHHs IO JUCHUIUIMHE, dTana (popMUpOBaHHS
3aIJIAaHUPOBAHHBIX KOMIIETEHLIUN U YPOBHSI OCBOCHMSI TUCLIUIUINHBI.

OneHouHble MarepHuaibl M0 JUCLUUIUIMHE BKIIIOYAIOT OLICHOYHBIE CPEJCTBA ISl HPOBEACHUS
MEpPOTIPUATHI TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTeCTalUu.

OneHouHble cpeacrea AJisi ONCHKHU 3aIJIAHUPOBAHHBIX PE3YyJAbTATOB oﬁyqe}mﬂ nmo
AUCHUIIJIMHE, COOTHECCHHBIX ¢ HHAUKATOPAMHU JOCTUKCHUSA KOMIIeTeHIMIi:

3aruiaHupOBaHHbBIC PE3yJIbTaThl 00YUCHHUS 110 Komst O1LieHOYHOE CPENICTBO
JUCHUTIINHE WHIAKATOP (TMI ¥ HAaMMEHOBaHHME)
(B coOTBETCTBUU C pa3ienoM 1) OB

3nars:
Tect «HOpMBI KauecTBa BOJIbI M TIapa B
terodHepreruke no PJI «IIpaBuia

OCHOBBbI XUMHWUYECKUX U (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IX o

. TEXHUYECKOM IKCILTyaTalluu

METOZIOB aHAIN34; OIIK-3.7. - .
ANEKTPUYECKUX CTAHIIMHI U CETeH
Poccutickoit @enepanum»»

yeTpoiictBo  mpuGopoB M 000pynOBaHH, Tect«DOTOKOTIOPUMETPHIECKHIA METO

MIPUMEHSIEMBIX B XUMHUYECKOM aHAIIU3E, OINIK-3.7. AHATH3a»
Tect «DIEKTPOXUMUYECKUE METOIbI

TEXHOJOTHYECKHE MPOIIECChI Ha 00BhEKTaX aHAIHU3a OIIK-3.7. aHaATN3a TEIDIOHOCUTEIICH»

Ymern:

BBIOMpaTh METOJ M METOJAMKY aHalu3a OIK-3.7 Ortuer naboparopHoii padotsr Nel

MOKa3aTelisl KaueCTBa TEIIOHOCUTEIIS B

OTIPENENATh TUII TPHOOpa U 000PyAOBaAHUS OlK.3.7 | Orier naboparopHoii paGors Ne2

IUTS BBITIOJTHEHUS aHAIU3a o

BEBITIOJIHATE aHAJIU3 U OLIEHUTH OIK-3.7 Otuet mabopaTopHOii paboThI Ne3

MOJTYYCHHBIC PE3YIIbTATHI B

IUTAHUPOBATh U y4aCTBOBATh B IIPOBEICHHUH Oruer aGopatopHoit paGoter Ned

) PacuetHoe SaHaHI/IC-CXCMa XUMHUYECKOI'0 KOHTPOJIA
IIJIAHOBBIX HCIBITAHUH TEXHO-JIOTUYECKOI'O OIIK-3.7.

o0opymoBaHus

OIHOTO M3 MOKa3aTelel TeIIOHOCHUTEIIST

Conep:xanue oneHOYHBIX cpeacTB. lllkana u KpuTepruu oeHUBAHUSA

Tect

«HopMbl kauecTBa BOAbI M mapa B TemiodHepretuxke no PJI «llpaBuia TtexHmyeckou

IKCILIYATALMH 3JIEeKTPHYECKUX CTAaHIUM U ceTeil Poccniickoii ®enepanum»

1. KagectBO napa nmpAMOTOYHBIX KOTJIOB HOPMUPYCTCH IO CICAYIOMIUM ITOKa3aTCIIsIM!

A) KECTKOCTb, IIETOYHOCTb, XJIOPH/IbI
b) menounocts u pH, cynbdatel

B) coenuHeHus HaTpus, MarHusi, KpeMHHeBas Kuciora U pH

I') coenuHeHus HaTpHs, KPEMHHMEBasl KUCIIOTA, YAeIbHAast 3JIeKTPONpoBoAHOCT, U pH
J1) KpemHHeBas KHCJIOTa, yJAelbHas 3JeKTPONPOBOJHOCTb, pH, Xnopu s

E) ynenbHas 3neKTponpoBOIHOCTh, pH, XJIOpUaBI , )KECTKOCTh

2. Hopwmbl kaduecTBa BOJbI U Mapa B TerosHepreTuke mo PJI «[IpaBuna TexHUYECKON dKCIITyaTaluu
ANEKTPUUYECKUX CTaHLMMN U cererl Pocculickoit denepannmy.

A) o6u1as nenoyHOCTh, H/TP




B) o06mias xecTKOCTh, PaCTBOPEHHBIN KHCIOPO]

B) pH, menounocts

I') -o0mias meno4YHoCTh, PACTBOPEHHBIN KHUCIOPO]
1) -pactBOpéHHBIN kucaopo, pH

E) -n/np, obmas »xecTKocTh

3. KagectBo 0OeccosieHHOH BOBI IS MOJIUTKH KOTJIOB C €CTECTBEHHOW LMUPKYISIUEH TaBIeHUEM

13,8 MIla HOpMupyeTCst 10 CIEAYIOIUM OKA3aTENSIM:

A) xene3o KpeMHHUEBasi KHCIO0Ta, COeTUHEeHus HaTpus, pH

B) oOmas xecTKoCTh, KpeMHHEBAsI KUCIIOTA, COSAMHEHHS HATPUs, H/TIP

B) kpemHmeBas  KHCIOTa,  COCOMHEHUS  HATpUs,  OOmas  KECTKOCThb,  yJeJbHas
AIIEKTPOIPOBOTHOCTh

I') oOmias xecTKoCTh, KpEMHHUEBAs KUCIO0TA, XI0pHuabl, pH

) xmopunsl, pH, cynbdarsl, xene3o0

E) coenuHenus HaTpus, XJIOPUABI, yAeTbHAs JIEKTPOIPOBOAHOCTD, H/TIP

Tect «D0OTOKOJIOPUMETPUYECKHIT METO/I AHAJIN3A»
1) KosopuMmeTprnieckoii METOJT aHalM3a OCHOBAH Ha CIICAYIONIEM SBICHUU:

2)

3)

A) paccesHUs CBETa aHAIU3UPYEMBIM PACTBOPOM
b) mornomenus cBeta pacTBOPOM

B) otpaxenus cBera pacTBopuUTENeM

I') mormnoieHus cBeTa CTeHKaMU KIOBET

J1) morjoieHus cBeTa pacTBOPUTEIIEM

E) oTpaxxeHus cBeTa CTeHKaMU KIOBET

OnmHuM W3 3aKOHOB (POTOKOJIOPUMETPUH SIBIISIETCS 3aKOH bepa, KOTOpBIM TIACHUT: ONTHYECKAs
TUTOTHOCTh PacTBOpa MPOTIOPIUOHATBHA:

A) UIMHE KIOBETHI

b) cocraBy pactBOpa

B) temmneparype pactBopa

I') koHUeHTpammu pacTBopa

J1) JuTMHE BOJIHBI MPOXO/ISIIEro CBEeTa

E) MHTEeHCHBHOCTH HPOXOJISIIETO CBETA

doTomeTpHuyeckoe OIpeAereHne KOHLEHTPALMM OJHOTO BEIIECTBA B PAacTBOPE MOJXKET
HNPOBOAMUTBHCS METOJOM KaIHMOPOBOYHOTO (IpajynpoBOYHOTO0) rpaduka. [yis ero mocTpoeHus
U3MEPSIOT ONTUYECKHE TUNIOTHOCTH CTaHAAPTHBIX PACTBOPOB C PA3IMYHBIMU:

A) cBeToduIbTPAMH

b) pH

B) BenmumHaMu Temmeparypel

I') KOHIEHTpaMsIMu

J1) okpackamu

E) npumecsamu

Tecr «3.11eKTp0ngnqec1cne MeTObl AHAJIN3A TEIJIOHOCHTeJIeil»

1)

st uamepenust pH pacTBopoB HE0OX01MMa U3MEpUTENbHAs STYeiKa C IByMs AJIEKTPOJAMHU:
A) KUCIIOpPOJHBIM U CpPaBHEHHUS
b) BomOpOIHBIM U cpaBHEHHUS
B) crexnsuubIM ¢ pH-QyHKIIMEH U KUCTOPOTHBIM
I') BOIOPOJHBIM U KHCIOPOHBIM
J1) cpaBHeHUs U CTeKJISHHBIM ¢ pH-yHKIMen
E) cpaBuenus u pNa



2) Jlns m3aMepeHHs YIETbHOM AJIEKTPOIPOBOJHOCTH PACTBOPOB  HCIOJB3YIOT SYCHKU C JBYMS
MapajyieNIbHO PACTIONIOKEHHBIMHU DJICKTPOIAMU C PA3JIMYHBIMHU BETMUYMHAMH KOHCTAHT SUYCHKH -
K.
KoHcTaHTa siueiiku — 3TO OTHOIIEHUE PACCTOSIHUS MEKIY JCKTPOIaMH H:
X) ynenpHBIM COTIPOTHBIICHUEM
3) IIONIaJbIO IOTIEPEUHOTO CEUCHUS
W) o6meit 31meKTpOpoBOJHOCTEIO
K) yaenbHOM 37€KTpOTIPOBOAHOCTHIO
JI) 00BEMOM pacTBOpa B STUCHKE
M) Temneparypoil pacTBopa B sSUEHKe

3) JlaTumMK KUCIIOPOJOMEpPa 3aroIHACTCS PACTBOPOM:
H) KOH
0) NaOH
IT) KOH u KCl
P) NaOH u KClI
C) KCI
T) KOH n NaOH

Ilo pe3yabTaTaM TECCTUPOBAHUS BBICTABJIACTCA:
— 6 6aytoB, eciy MPaBWJIBHO BHITIOJHEHO He MeHee 90% 3amanmii.
— 5 GayoB, eciu MpaBWIIBHO BHITIOJNHEHO He MeHee 50% 3amanmii.

3ammra Ja00paTOpHO padoThI
«®otokogopumerpusi. Onpenesenne xkejue3a ¢ CyJab(PocaauumniaoBoil KMCJI0TON»
[Ipumepbl BONIPOCOB AJISt 3aLIUTHI:
1) CymbHOCTH (POTOMETPHUECKOTO METOIa
2)3akona Jlambepra-byrepa-bepa
3)ITopsimok paboTel Ha (HOTOIITEKTPOKOIOPUMETPE
4)Bri60op cBeTOUIBTPaA
5)ITocTpoenue rpaayupoBOYHOrO rpaduka
ITo pe3ynbraram 3amuThl 1a00paTOPHOM pabOTHI BEICTABIISETCS:
— 10 6annoB, eciu Ha BCe BOMPOCH AaHbI PAaBUIIbHBIE OTBETHI, 0€3 HEJJ0UETOB;
— 6-9 GamnoB, eciau Ha BCe BOMPOCHI IaHBl OTBETHI, IPU 3TOM CYMMAapHO AOMYLIEHO HE Oojiee
JIBYX OIITHOOK;
— 5 GayyioB, eciM HE MEHEee YeM Ha MOJIOBUHY BOINPOCOB JIaHbl MIPABHIIbHBIE OTBETHI, THOO MPHU
OTBETE YacTO JOMYCKAIUCh OIIUOKH.

IIpomekyTOYHAA aTTECTALMSA:
9K3aMeH
DK3aMeHAIIMOHHBIN OMJIET BKIIIOYAET JIBa TEOPETUUECKUX BOMPOCA U MPAKTHUECKOE 3aJaHHeE.
[Tpumepsl TeOpeTUYECKUX BOMIPOCOB OneTa:
1) TpunnunuansHbie TemIoBbie cxeMbl TOC.
2) ®OTOKOJOPUMETPUYECCKON METO]T aHAJIH3a.
3) CBOICTBa CTEKIISIHHBIX AIEKTPoI0B ¢ pH-dyHKIIMEH
4) VICTOYHMKH MOSIBJICHHSI IPUMECEH B TEIUIOHOCHUTEIE

5) DneKTPOXMMUYECKUE METOIbI XUMUYECKOTO KOHTPOJs B TD.
6) OOBEMHOE ompe/ieNieHe KECTKOCTH TETNIOHOCUTEISI: METO/, YCIOBHS ONIPEICIICHNUS, PaCUEThI
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pE3yabTATOB.
[Ipumepbl NpakTUYECKUX 3aJaHUI:

1) Meroauka onpeeneHns )KECTKOCTH 00LIeH

2) Mero/Mka Onpeie/ieHHs] JKECTKOCTH KaJbIIUEBOM
3) Merouka onpeIeNieH s MIEI0YHOCTH 00IeH

4) MerouKa onpeesieHHs: KUCIOTHOCTH PacTBOPOB
5) Meromuka onpeeeHus yIIIeKNUCIIOro ra3a B Boiax
Bpewms noaroroBku orseta — 60 MUHYT.

1o pe3ynbTaTram OTBETa HA 3K3aMEHE BBICTABIISETCS:

36-40 GannoB, eciay MPaBHIIBHO BBHITIOJHEHO MPAKTHYECKOE 3aJaHue, M MPH OTBETE Ha BOIMPOCHI
HK3aMEHAIIMOHHOTO OWJIeTa U Ha JIOTIOJHUTEIHHBIE BOMTPOCH 00YJAIOMIHIICS MOKa3al, YTO BIaeeT
MaTepUaIOM HM3yYeHHOH IHCUUIUIMHBI, CBOOOJHO TPUMEHSET CBOM 3HAHUS JUIS OOBSICHEHHS
pa3MYHBIX (PAaKTOB MIIM PEIICHHS 3a/1a4;

26-35, ecny TPaBWIBHO BBHITIOJHEHO NPAKTUYECKOE 3aJaHHe WM B HEM JIOMYIIEHO He OoJee
OJIHOM ommOKH, KOTOpas Oblla CaMOCTOSITENIbHO MCIpaBlieHa O0yJarolMMCsl, U IpU OTBETE Ha
BOTIPOCHI 9K3aMEHAI[HOHHOTO OWJIeTa M Ha JIOTIOJHUTENIBHBIE BOTIPOCH! 00YUYArOIIUICS JOMTyCKaeT
HerpyOble onOKu;

20-25 0ammoB, €Clid B BBHIMOJHEHHOM IPAKTHYECKOM 3aJaHWUU JIOMYIICHBI T'PpyOble OIMMOKH,
KOTOpBIE 3aTeM HCIPaBJICHBl OOYUYAIOMIMMCS TPH YYaCTHH JK3aMEHATOpa WM IMPAKTHYECKOE
3aJjaHie HE BBITIOJHEHO B IOJHOM 00beMe, HO OOYyYaIOUINiiCsS CMOT JIOBECTH PEIIeHHEe J0 KOHIA
IIPU Y4acTHM SK3aMEHATOpa, U B OTBETAaX Ha BOMPOCHI HK3aMEHALMOHHOIO Ouiera JOMYyIIEHBI
OIIINOKH;

0 OayioB, eciM MPAKTUYECKOE 3aJaHME HE BBIIIOJHEHO WIM HE JaHbl OTBETHl Ha BOIPOCHI
AK3aMEHAIMOHHOTO OWJIeTa U HE BHITIOJIHEHBI KpUTEpHH JIJ1sl Kareropuu 20-25 6aiios.

OrneHka 1O AWCIMIUIMHE OMpeAenseTcs B coOTBETCTBUU ¢ [lojokeHneMm o OayuIbHO-pEHTHHIOBOM
cucteMe s cryaeHtoB ¢unuana HUY «MBOU» B 1. BOKCKOM 1O COBOKYITHOCTH PE3yiIbTaTOB

TEKYHIETO KOHTPOJIA YCIIEBAEMOCTH U 3K33M€Ha].[HOHHOfI COCT&BHHIOHICI;'I.

B 3aBucuMOCTH OT KOJIMYeCTBa 0aJIIoB 3a AUCHUIUIMHY BBICTABJIACTCA:

Onenka

KoanuecTBo 0a1710B

OIIEHKA 5 («OTIIMYHOY)

90 — 100 GasyutoB

OIIeHKa 4 («XOpOIIIO)

76 — 89 Gayu1oB

oIleHKa 3 («yIOBJIETBOPUTEIHHO))

60 — 75 Gayu1ioB

olleHKa 2 («HEYJOBJIETBOPUTEIHHO))

0 — 59 Gayu1oB
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