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denepanbHOe rocyIapCTBEHHOE OI0/IKeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne

BbICIIIET0 00Pa30BaAHUA
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YpoBeHb 00pazoBaHus: GaKkajaBpuat

®opma 00ydyeHHs: OUHASI

Padouasi nporpaMMa JUCUMILIUHBI
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Baok 1 «Iucuuniauasl (MOLYIH)»

Yactb 00pa3oBaTebHOI MPOrPaMMBI

®opmupyeMasi y4aCTHUKAMH 00pPa30BaTeJIbHbIX
OTHOLIeHUI

HWHaexkc AMCHMIUINHBI 0 Y4eOHOMY ILIaHy

b1.B.14

TpyaoeMKOCTh B 3a4eTHBIX eIMHUIAX

6 cemecTp -3

Yacos (Bcero) no yue0HOMY IJIAHY

6 cemectp - 108

Jexknun

6 cemecTp - 16 yacoB

IIpakTHyeckne 3aHATHSA

Y4eOHBIM ILIAHOM He MPeyCMOTPEeHbI

JlaGopaTopHbIe padoThI

6 cemecTp - 16 yacoB

KoncyabTanum no kypcopoMy npoexkrty/ padore

Y4eOHBIM ILIAHOM He MPeyCMOTPEeHbI

CamocrosiTe/ibHast padoTa

6 cemectp - 40 yacos

BKITIOYAs:
PI'P 6 cemecTp - 16 yacoB
IIpome:kyTOUuHasi aTTecTalUs:
P Y I 6 cemecTp — 2,5 yaca
JK3aMEH
KonTpoas:
9K3aMeH 6 cemectp - 33,5 yaca
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IMPOTPAMMY COCTABHI:

[Tpodeccop xadenprr T u TT, k.T.H., \ f/ h A M.B. OnoeBuera
(HOJTKHOCT, y4eHas CTENEHb, YUEHOE 3BAHKE) ( no.uiﬁ[cy)/ = (pacmuppoBka roamucH)
3apeyrommuii kapeapoi TOuTT /%;177 M.M. Cynranos
(Haspanne Kaeapsr) ﬁﬁ«cs) (pacH(poBKa MOIHCH)

PykoBommTens 06pazoBaTenbHOM IPOrpaMMeI Tennoanepremqecme CHCTEMBI B IU(POBEIE TEXHO-
JOTHH

Honent kadenpsr TOuTT, Ny
K.T.H., JIOLIEHT g AT ) M.M. Cynranos

f

(AOTDKHOCTB, YuEHASA CTENEHB, YIEHOE 3BAHHE) { %ﬁnﬁnﬁncs) (pacmudposka noanucu)

COI''IACOBAHO:

3apenyromuii kapeapor TOuTT M.M. Cynranos

AT/
(nazpanme Kadenps) - %f('n/oﬁnucb) (pacmuhpoBKa NOITHCH)



1. HEJIN U 3AJAYU OCBOEHUSA JUCHUITJIMHBI
Ilesan ocBOeHNs AMCHUIVIMHBI: COCTOUT B U3YYEHUHM METOJIOB U CPEJICTB XMMUYECKOT0 KOHTPOJIS KauecTBa BOJbI, Iapa, konaeHcara Ha TOC u ADC B
3aBUCUMOCTH 0T BXP 00BEKTOB ¢ H3ydeHHEM TEOPETHIECKUX OCHOB (PH3UKO-XMMUYECKUX METO/IOB aHAJIM3a U COBpeMEeHHBIX mprubopoB XK.

33[{3‘[1/1 AUCHHUIIJIMHBI

— U3Y4YEHHUE TIPOIIECCOB, JISKAIMUX B OCHOBE XUMHUECKHX M (PU3NKO-XUMUYECKUX METOJIOB aHAJIN3a;
— OCBOEHHE MPUOOPOB U 000PYAOBAHNS, TPUMEHSIEMBIX TPU XUMUIECKOM KOHTPOJIE;
—TpuoOpeTeHrne HaBBIKOB 00OCHOBAHMS BEIOOPA KOHKPETHBIX METOOB aHAJIM3a M METOIUK VISl PA3IMYHBIX O0BEKTOB KOHTPOJIS U BHJIa TETIJIOHOCUTEIIS.
—BBINOJIHEHUE aHAJIMTUYECKUX OMPEACIICHUM MTOKA3aTelIed KayeCTBa TENMIIOHOCUTENEH.
dopmMupyembie Y 00ydaromerocsi KOMNeTeHIIUN U 3aIVIAHUPOBAHHBIC Pe3yJbTaThl 00yYeHUsl TUCIHUILUIMHE, COOTHECCHHBIC ¢ MHAMKATOPaMH J10C-

THKEeHHsI KOMIIETEeHIUM:

Koa u HauMeHOBaHMe KOMIIETEH-

Koa n HaumeHoBaHMe HHAUKaATOpa

3amiaHupoBaHHbIE Pe3yabTAThI 00yUeHUS

nun JOCTHKCHHUA KOMIIETCHIINHN
3HATh:
OIIK-3 —OCHOBBI XUMUYECKHX U (PU3UKO-XUMHUYECKUX METO/0B aHAJIN3a;
—yCTpPOUCTBO NPHOOPOB U 00OPYIOBaHUS, TPUMEHSIEMbBIX B XHMHYECKOM aHa-
Cniocoben JIEMOHCTPUPOBATH nme}'] p pHbop pyA » 1P
NPUMEHEHHE OCHOBHBIX CIIOCOOOB ’
OIIK- 3.7. IlpumeHsieT 3HaHUS —TE€XHOJIOTMYECKHE MPOIECChl HA 00bEKTaX aHANIN3a;
MOJTydCHUS, npeoOpazoBaHms,

TpaHCIIOpTa U HUCIIOJIb30BAHUSA TC-
IUIOTBI B TCIJIOTCXHUYCCKHUX YC-
TaHOBKaX U CUCTCEMaAx

OCHOB TEIVIOMaccooOMeHa B TeEIl-
JIOTCXHHUYCCKUX YCTAHOBKAX

yMeThb:
—BBIOMpATh METOJ M METOJIMKY aHAJIM3a IMOKa3aTells KaueCTBa TeTUIOHOCUTEIS;—
OTIpeeIATh TUI MpUdopa U 000PYAOBAHUS IS BHIIOTHEHUS aHAM3a
—BBITIOTHSITH AHATIN3 U OLEHUTH MOTYyYCHHBIE Pe3YIbTATHI;
- TUTaHUPOBATh M y4acTBOBATh B MPOBEICHUU IJIAHOBBIX HCHBITAHUI TEXHO-
JIOTUYECKOTO 000PYAOBAHHUS.

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

Juctumimaa 6a3upyercs Ha JUCHHUILTHHAX: «Bpicias MmaTematukay, «Pusnkay, « TeopeTndeckas MEXaHUKay.
Pe3ynbpTaThl 00y4eHus, MOJy4eHHbIE P OCBOCHUH JTUCLIMILUIMHBL, HEOOXOAUMBI IPU U3YYCHHUH CIIEIYIOUINX AUCHUILINH: « TemIoBbIe IeKTpHUecKue
cranuuu(npoduns 1)», «KorenbHble ycTaHOBKH (PO Miib 1)», IpH BRIOJTHEHUH BBITYCKHON KBaIM()HUKAIIMOHHON paboThI.




3. CTPYKTYPA U COAEP) KAHME IUCHUIITIMHBI
3.1. CTpykTypa IMCHHILIHHBI
OO61mas TpyI0eMKOCTh JUCIUTUIMHBI COCTaBIISIeT 3 3a4eTHBIX enuHuIl, 108 qacoB.

Pasien IHCLUILIMHEL - Pacnipenenenue TpynoemMkocTH paszena (B yacax) no sugam | CoaepikaHue caMOCTOSITEbHOMN pa-
o <S o 9]
Ne | (opma IpOMeKyTOUHOM arTe- | & S | 5 ye0HoH paboTbl 6ot
i cramun o % g % KouTakThas Kom- (c yxazaamem Ne rictrounuka 1o 1. 5.1 u
8 n [ CP H CTpaHMII B HEM)
(no cemecmpam) m g O | Jlex | Ip | JIa6 | KIIP | UKKII | TIA TPOJIb
U3yueHue TEOPETUYECKOTO U IPAKTUYE-
ITapoxonneHcarhblii Tpakt TOC ci<oro Mazel;nana:
1 | KaKk OOBEKT XMMHUYIECKOTO KOHTPO- 18 6 4 - 4 - - - 10 - (1], ctp. 6-7.
i BBINOJIHEHNE IOMALIHETO 3a1aHHs:
[2], ctp. 4 -24.
KtaccuHKAIHS METONOB XH- U3yueHne TEOPETHYECKOTO U IPAKTHYe-
MHUYECKOT0 KOHTPOJISI, POLIECCChHI CROro MaTeP A
2 POJIL, ponl 18 6| 4| -] 4| - - - 10 — | 0 emp.17:25.
H pCaKnuy, JCKamunue B OCHOBC BhINOIHEHHE JOMAIIIHETO 3a1aHusl;
METOA0B [2], cTp25-44
OT16o0p npo0 ¥ XUMHUYECKHI U3ydeHne TeOPeTHIECKOTO 1 IPAKTHYE-
KOHTPOJIb 3@ BOAAMH Pa3IHYHO- CKOro Matepuana.
3 | ro cocraBa 18 6 4 _ 4 _ _ _ 10 _ [1],cTp. 17-22
BBINOJIHEHNUE JIOMALIHETO 3a/IaHHSL:
[2], c1p.36-74
U3yueHne TEOPETHYECKOTO U IPAKTHYe-
CKOTO MaTepuana:
4 O6paboTka pe3yaIbTaTOB U3ME- 13 6 4 B 4 B B B 10 B [1], cTp. 25-30
PpeHHUi. BBINOJIHEHNE IOMALIHETO 3a1aHHs:
[2], 64-65
5 | PI'P 16
DK3aMeH NPOBOMTCS B YCTHOH (GOpME 110
OK3ameH 36 6 B B B B B 2,5 B 33,5 OMIIeTaM COTJIACHO IIPOrpaMMe dK3aMeHa
Hmozo 3a cemecmp 108 6 16 — | 16 - - 2,5 40 33,5

Hpumevanue:Jlek — nexuun; Ilp — npakrtuueckue 3anarusi; Jlab — maGoparopusie pa®otsl; KIIP — ayauropHble KOHCYIbTallMU MO KYPCOBBIM IPOEK-
tam/paboram; MKKII — uHaAMBHyabHBIE KOHCYIBTAIIMHU 110 KYPCOBBIM ITpoekTam/padboram; I1A — npomexxyrounas arrectanus; CP — camocrositenpHas pa-
6ota CTY/ICHTA.




3.2. KpaTkoe conep:kaHue pa3aejioB
6 cemecTp

1. Ilapoxonoencamuwiii mpaxm TOC kak 00beKkm XumMu4ecko2o KOHmpois
[Tpuniunuanshbie TerioBbie cxeMbl TOC u ADC, UCTOYHMKY TIOSIBIICHUS TIPUMECEH B TETUIOHOCHTE-
7ie. Y CTaHOBKH TOJITOTOBKH BOJIBI - KaK OOBEKT XUMHUYECKOTO KOHTpOJIs. Ha3HaueHue ycTaHOBOK TOATO-
TOBKH 100aBOo4YHOI Bojibl, BOY, ycranoBku ouncTku koHaeHcata ADC.

2. Knaccugurayusa memo0os Xumuuecko2o KOHMpPOJs, NPOUeCccyl U peaKyul, 1excayue 8 0CHO8e
Memooos

BecoBoii MeTo aHanmM3a: TEOPETUYECKUE OCHOBBI, YCIIOBHUS BBITIONHEHUS, ICTOYHUKH OIIHNOOK,
pUMEPBI BECOBBIX omnpereneHunit. OObEMHBIE METOIBI aHAIN3A: TEOPETUICCKHE OCHOBBI METOJIOB,
YCIIOBUSI OMPENIEICHNU, HHIUKATOPhI, TpuMepbl. DOoTOMETpHUYECKHE METOABl aHau3a: POTOKOIIO-
puMeTpusi, atoMHas abcopOuus, GoToMeTpus IUTaMEHH, HedeToMeTpusi, TypOuauMeTpus. DJeK-
TPOXMMHUYECKHE METOJbI aHalln3a: KOHIYKTOMETpHs, MoTeHuuomerpus, (pH-metpus u noHomer-
pus), aMIIEpPOMETPHS.

3. Ombop npob u xumuueckutl KOHMpPOib 3d 800AMU PAZTUUHO20 COCMABA

MeTtoap! TOJTY4YeHHUsl MpeACcTaBUTENbHOM mpoObl. IIpoGooTdopHbie 30HABI. Ponp marepuana u
JUTMHBI KIMITYJTBCHBIX JIMHUHA. Y CTPOMCTBO MOATOTOBKH MPOOBI JUISI XUMHUYECKOTO aHAIN3a. XUMHYe-
CKUH KOHTPOJIb 32 MUTATENBHOM BOJIOM U €€ COCTaBIAIOIMMHA. HOpMaTUBBI U KOHTPOIUPYEMBIE T1O-
kazatenu. OObEM XMMHUYECKOTO KOHTPOJIS 3a MUTATEILHON U XUMOOECCOJICHHOM BOIOM, 3a KOH/IEH-
cataMu. XUMUYECKHUM KOHTPOJIb 332 KOTJIOBOW BOJOM, OXJIAKIAOLIEH BOJOM U 3a IIPUCOCOM OXJIa-
JKJIAIOIIEH BOJBI B KOHJECHCATOPAaX. XUMHUYECKUN KOHTPOJIb 3a CTaAUAMHU BOAOTOATOTOBKH: KOAry-
TS, U3BECTKOBAHUE, MEXaHIYeCKoe PUIbTpoBanue, HaTpuii-, H- 1 OH-uonnpoBanue.

4. Obpabomxa pe3yibmamos usmeperu
CraTuueckass W JWHAMHYECKAs IMOTPENIHOCTh. METPOJIOrHYeCKHe XapaKTePHUCTUKA METOIUK
aHayu3a ¥ MPUOOPOB IS UX BBIMOJIHEHHS.

3.3. TeMbl NpaKTHYeCKUX 3aHATHI
VY4eOHBIM IIIAaHOM HE MTPEAYCMOTPEHBL.

3.4. Tembl 1a00paTOPHBIX padoT

6 cemecTp

doToMeTprUUECKOE ONpeIeTICHUE JKelle3a ¢ CYIb(OCATHITUIOBON KHCIOTOMH (4 yaca)
[Torenunomerpuueckoe omnpezaenenue senuunnbl pH pactBopa (4 yaca).

N3mepenne o011eit 1 KaTHOHUTHOM JIEKTPOIPOBOIUMOCTH BOJIHI (4 vaca).

N3ydyeHne METONUKH OMpeeNieHUsT KOHIICHTPAIMH PACTBOPEHHOTO KHCIOPOJa C IMOMOIIBIO
MeMOpaHHOTO KHUcTopoaoMepa (4 Jaca).

Eal el e

3.5.PTP
Cxema XMMHUYECKOT0 KOHTPOJISI OHOTO U3 IOKA3aTeIe TeIJIOHOCUTEIS.

3.6. TemaTuka KypCcOBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoit  mpoekt/kypcoBast ~ pabora  y4eOHbIM  IJJaHOM  HE  IPEIYCMOTPEHBI.



3.7. CooTBeTcTBHE Pa3/1e/iOB AUCUHUILIHHBI H (OPMHUPYEMBIX B HUX KOMIIeTeHIHI1

3aruraHupOBaHHBIC PE3YIIBTATH O0YUICHHUS 10

Howmep paznena aucuuiuimsel (B COOTBETCTBHU ¢ 11.3.1)

OILIEHOYHOE CPENCTBO

Kongp! nn- 6 cemecTp
JUCHUITIIINHE (TI/IH n HaI/IMeHOBaHI/Ie)
AUKAaTOPOB
(B cOOTBETCTBHH C pa3aesiom 1) 1 7 3 2 5
3HaTh:
Tect «HopMbl kauecTBa BOJIbI U
rapa B TeIuIodHepreTuke no PJI
OCHOBBI XUMUYECKUX U (PUZUKO- .
«IIpaBuiia TEXHUYECKOM IKCILTya-
XUMHYECKHUX METOJIOB aHAJIM3a; WI-1omnk3.7. X o
TalUK JEKTPUYECKUX CTAaHIUU U
cered Poccuiickoit @enepaum»»
YCTpOHCTBO 1PHOOPOB 1 06OpynOBAHKS, Tect «POTOKOIOPUMETPUYECKHUIH
IIPUMEHIEMBIX B XUMUYECKOM aHAIIU3E; W/T-lonks7. X METOJ, aHAJIN3a»
TecT «2NEKTPOXUMHUECKHE METO-
TEXHOJIOTHYECKUE TMPOIECChl HAa OOBEKTax N
N-1omnk3.7. X ITBI aHAJIN3a TEIUIOHOCHUTEIIEI
aHanu3a
YMmern:
BBIOMpATh METOJ M METOAMKY aHalIHu3a I0- V-1 x Otuet nabopaTtopHoii padoTsr Nel
Ka3aTeJisi KaueCTBA TEINIOHOCUTENS OTIK-3.7.
OTIpeNIeNATh TUI MpUOopa u 000PyIOBaHUS V-1 X Otuer mabopaTopHOit paboThl Ne2
JUIS1 BBITTOJTHEHUS aHAIN3a ork-u
BBIMOJIHATh aHAJIU3 U OLIEHUTh MOJTyYECH- VT-1 X Otyet naboparopHoii padoThl Ne3
HBIE PE3YIbTAThI OTK=3.7.
OtyeT mabopatopHoii padoThl Ned
MJIAHUPOBATh U Y4aCTBOBAaTh B IPOBEICHUU Pacuernoe 3ananue-CxemMa xumu-
IUIAHOBBIX HMCIbITaHUK TexHonorudeckoro | MJI-1onx.s.7. X YECKOr0 KOHTPOJISI OJHOTO U3 TTOKa-
obopynoBaHus 3aTelield TerJIOHOCUTES




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE MATEPHUAJIbI
JJIA TEKYIHEI'O KOHTPOJIA YCIIEBAEMOCTH U ITPOMEXYTOYHOU
ATTECTAIIMHA 11O JTUCHHUTIJIMHE

4.1. Texkyumuii KOHTPOJIb YCIIEBAEMOCTH I10 IUCHMILIMHE:

6 cemecTp

— TECTUPOBAHHUE:
1. Hopwmbl kauecTBa BOJIbI M MMapa B TemiosHepreTuke mo P/ «IIpaBuina TeXHUYECKOM dKCILTya-

TalMU IEKTPUUECKUX CTaHLIMI U ceTerd Poccuiickoit denepanum.
2. ®OTOKOJOPUMETPUUECKUN METO]] aHAJIN3A.
3. DIeKTPOXUMUYECKUE METObl aHATN3a TEINIOHOCUTEIIEH.

— 3aIUTHI JJAOOPATOPHBIX PAbOT:
1. maboparopHoii paboTsr Ne 1.
2. nabopaTopHoi paboThr Ne 2.
3. maboparopHoii paboTsl Ne 3.
4. maboparopHoii paboTsl Ne 4.
—pacueTHoe 3aaHne-CxeMa XUMHUYECKOT0 KOHTPOJISL OJJHOTO U3 TIOKa3aTeNIel TeIJIOHOCUTEIIS.

bannbHO-peHTHHIOBAsI CTPYKTYpa AUCLMILINHEI SBIISETCS NPUIOKEHUEM A.

4.2. IIpoMeskyTOYHAS aTTeCTAlUs N0 JMCHUILJIMHE (YACTH JMCUHIIJIMHBI):

6 cemecTp

DK3aMeH.

Orenka ompenensieTcss B cooTBeTcTBUH C [lomokeHneM o 0aibHO-pEHTHHTOBOM CUCTEME st
crynenroB pmwmana HUY «M3U» B 1. BomkckoM Ha OCHOBaHUHM CEMECTPOBOU M HK3aMEHAITMOH-
HOM COCTaBJISIOIIHX.

B npuiioxenue k IUIIoMy BBIHOCUTCS OLIEHKA 3a 6 ceMecTp.

IIpumeuanue: OLeHOYHBIE MaTEPUAIIBI IO TUCIUIUIMHE MTPHUBEACHBI B (DOHIE OIIEHOYHBIX MaTe-
puanos OIIOII.

5. YAEBHO-METOANWYECKOE OBECIHEYEHHUE IUCHUIIJINHBI
5.1. [leyaTHbIe U 3JIEKTPOHHbIE U31AHUS:

1. Erommuna, O. B.CuctemMpl XUMHKO-TEXHOJIOTHYECKOTO MOHHUTOPHHTA : y4eOHOE mocobue 1o
KypcaMm "XHMHUYECKUH KOHTPOJIb TeruioHocutenei", "IIpuHnunsl 3¢p(GeKTHBHOTO yIIpaBICHHUS TEX-
HOJIOTUYECKUMU TIPOIIECCAMHU B TEIUIOIHEPIeTHKE, TEIJIOTeXHUKe U TeruorexHomorusx" / O. B.
Erommua, Hau. wuceaen. yu-r "MOHU" . — M. : Uzn-Bo MOU, 2013 . — 48 c. — URL:
https://elib.mpei.ru/action.php?kt path info=ktcore.SecViewPlugin.actions.document&fDocumentI
d=5006 . - ISBN 978-5-7046-1401-2 .

2.Erommnua, O. B.M3y4yeHue 371€KTPOXMMUYECKMX METOAOB M3MEEPEHUs IOKa3aTelleld KauecTBa
BOJIbI U METOJUKHU KaTHOPOBKH aBTOMAaTHYECKHUX aHAIU3aTOPOB XUMUYECKOT0 KOHTpouis. COOpHUK
nabopaTopHbIX padot: YueOHoe nocobue / O.B. Erommna u ap. — M.: M3natensctBo MOU, 2016.-
104 c.— URL:https://elib.mpei.ru/browse.php?fFolderld=266 ISBN 978-5-7046-1741-9
3.I'onuapoBa JLK., T'onuapoB HO.A. Xumuueckne U (PU3NKO-XUMUYECKHE METOJbI aHAIU3A.
Yacts 1. I'paBumerpust u tutpumetpust. Bomkckuii, BO M3OU, 2009.



5.2 JIuneH31M0HHOE ¥ CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe obecrneyeHue:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UnTepHeT-pecypchl, BKIKWYasg NMpodeccuoHaANbHbIe 0a3bl TaHHBIX U WHGOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBI:

Yuupepcurerckas nadopmarmonHas cuctema «POCCHUSA» https://uisrussia.msu.ru

CrpaBouHo-nipaBoBas cuctema «Koncynprant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «I['apanT» http://www.garant.ru

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

baza mannabix Scopushttps://www.scopus.com

[opTan oTkpsITEIX TaHHBIX Poccuiickoii @eneparun https://data.gov.ru

baza OTKpBITBIX JaHHBIX MUHHCTEpPCTBA Tpyda H  COUMAIbHOW  3ammThl P®
https://rosmintrud.ru/opendata

baza nannsix Hayuanoii anexrponnoit 6udnmuorekn eLIBRARY.RU https://elibrary.ru/

baza nanubix mpodeccCHoHaTbHBIX CTaHIAPTOB MUHHUCTEPCTBA TPYy/la U COLUATHHON 3alUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el nanubIx MuHHCTEPCTBA SKOHOMHUYECKOTo pa3Butus PD http:// www.economy.gov.ru

baza otkpeiThix manubix Pochuramonuropunra http://www.fedsfm.ru/opendata

DnekTpoHHas 0a3za nanHbix «M3narenscTBo Jlansy https://e.lanbook.com

®denepanbHas TocyaapcTBeHHas WHQOpMaIMoHHas cuctema «HarmoHanmpHas 37IEKTpOHHAs
oubmoTeka» https://H30.pd

HanonanbsHelii nopTan onnaitH o0ydenus: «OTKpbITOoe 0OpazoBanue» https://openedu.ru

OnektponHas 6a3za nanHbeix "Polpred.com O630p CMU"https://www.polpred.com

Odunmanpaplii caiit degepanbHOrO areHTCTBA MO0 TEXHHYECKOMY PETYIUPOBAHUIO U METPO-
noruu http://protect.gost.ru/

OnekrponHas oubanoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI
JlekIMOHHbIE, MPAKTHYECKUE U J1a0OpaTOpHbIE 3aHATUS MPOBOAATCS aboparopun Xumuue-
CKHX TEXHOJIOTUH uM. 150-71eTusl IeproanYecKoil cucTeMbl XUMUUECKHUX 3ieMeHToB [[.M. Menne-
neeBa. B aynuTopHO# yacTu 3TOM JabopaTopun CHaOKeHHA 000pyJO0BaHUEM I MOKa3a o0ydaro-
IIMX MaTepHaJIOB, CPEACTBAMHU 3BYKOBOCIIPOU3BECHHUS, TOCKOH ayTUTOPHOM, 000pyJOBaHUEM ISt
NpeCTaBICHUs IPE3eHTalMH (TJ1a3MEeHHAas TaHEeNb, IEPCOHAIIBHBIN KOMITBIOTED).
JlaGopaTopHasi 4acTh OCHAICHA:

— aKBaJAMCTHJUIATOP ICKTPUYECKUN;

— BECHI aHAJIMTUYECKHUE;

— BECBI TEXHUYECKUE;

— mKad CyIMIbHBIH;

— KOHJYKTOMETD;

— HOHOMeEp JIAbOPATOPHBIN;

— MEIIAJIKH MarHUTHBIE;

— mKad BBITSDKHOIM;

— CTOJI TUTPOBAJIbHBIN;

— KHCIJIOPOAOMED;

— TECTOBBIE YCTAHOBKM OOPATHOIO OCMOCA M CTAHIIMM XMMHUYECKONW OUMCTKH MEMOpaH;

— CcTeHn s onpeaeneHus uuaekca SDI.



IIpunoxenne A

BAJLJIBHO-PEUTUHTOBASI CTPYKTYPA JJUCIUILIAHBI
XHUMUKO-TEXHOJIOTUYECKHUE allapaThl U XMMUYECKUI KOHTPOJIb TEIUNIOHOCUTEIIEH

(Ha3BaHHE AMCLUILTUHBI)

6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUSTHI TEKYIIEr0 KOHTPOJISI yCIIeBAeMOCTH MO JHCIUIIHHE!

KM-1

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

KM-7

Tect1HopMmbl kauecTBa Bo/IbI U Mapa B TeruiodHepretuke mno P/ «IIpaBuiia Texuudyeckon
AKCIUTyaTalu dJEKTPUUECKUX CTaHIMM U cereil Pocculickont @enepanum,

Tect2 «@OTOKOTOPUMETPUUECKUI METO] aHATIA3a»

3alUThI Ja00paTOpHOt paboThINC 1.
3aImuTH JTabopaTopHOit paboThINe 2.
3alUThl Ja00paTOpHOt paboThINe 3.
3aImuTh JTabopaTopHOit paboThINe 4.,

PaCUCTHBIC 3a1aHUA- CxemMa XHMHYECKOTO KOHTPOJIA OJHOI'O U3 IoKa3areliell TeIJIOHOCH-

TCIIA

IToTepsiH TECT DIEKTPOXUMHUYECKHE METO/IbI AaHAJIN3A TEIIIOHOCUTENEH

Buja npoMexyTOYHOM aTTeCTALMU — DK3aMEH.

TpynoeMKOCTb TUCIUILIUHEI = 3 3.€.

Howmep Pasjen quciummiMHb Nunexc KM: KM-1 |KM-2 |KM-3|KM-4 [(KM-5 [(KM-6 |[KM-7 | sk3amen
pasznena
| ITapoxonnencarnbIii TpakT TOC kak . i .
00BEKT XUMHYECKOTO KOHTPOJIS
Knaccudukanus MeTo10B XuMude-
2 | CKOrO KOHTpPOJISA, IIPOLIECCHI U PeaK- + + +
LU, JIeKAIE B OCHOBE METOJIOB
Ot60p nMpob U XUMUYECKUI KOH-
3 TPOJIb 32 BOJAAMHU Pa3IMYHOI'0 COCTa- + + +
Ba
o +
4 | OOpaboTKa pe3yIbTaTOB H3MEPECHUIA. . +
MunumManbHbli 6amn 3a KM 5 5 5 10 | 20
MakcumanbHsiii 6amt3a KM | 6 6 6 | 10 10 | 10 | 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

Hanpasnenue nogroropku: 13.03.01 TenioanepreTnka M TemI0TeXHHKA
HaumenoBanue odpa3oBaTeibHOI nporpaMMel: TemnosnepreTuyeckne cucTeMbl U MG poBbIe TEXHOJIOIHH
YpoBens 00pa3oBanusi: 6akaaaBpuat

®opma 00y4eHHUsI: O4HASA

OIIeHO‘IHbIe MaTepUuaJibl 10 TUCHUILIMHE

Bb1.B.14 XUMHUKO-TEXHOJIOTUYECKHUE ATINAPATHI U XUMUYECKHI
KOHTPO.Ib TEINIOHOCUTEJEN

Bosxexmnii 2020
OneHouHble MaTepHalbl 1O JUCIHHUILIIMHE TpPeJHA3HAYEeHBl I OIEHKH: JIOCTHXKEHUS



00y4aromuMuCs 3aIUIaHUPOBAHHBIX PE3YJIBTATOB OOYyUEHHs IO JUCHUIUIMHE, dTana (popMUpOBaHHS
3aIJIAaHUPOBAHHBIX KOMIIETEHLIUN U YPOBHSI OCBOCHMSI TUCLIUIUINHBI.

OneHouHble Marepuaibl MO JUCLUUIUIMHE BKIIIOYAIOT OLICHOYHBIE CPEACTBA JJISl HPOBEACHUS
MEpPOTIPUATHI TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEXKYTOUHOM aTTeCTalUu.

OIIeHO‘leIe cpeacrea AJisi OHCHKHU 3aIIJIAHUPOBAHHBIX PE3YyJAbTATOB Oﬁy‘leﬂlflﬂ mo
AUCHUINITIHHE, COOTHECCHHBIX ¢ HHAUKATOPAMHU JOCTUKCHUSA KOMIIeTEeHIIMIi:

3aruiaHupOBaHHbBIC PE3yJIbTaThl 00YUCHHUS 110 Kozl O1LieHOYHOE CPENICTBO
JTUCLUTIINHE WHIUKATOP (TMI ¥ HAaMMEHOBaHHME)
(B coOTBETCTBUU C pa3ienoM 1) OB

3HaTh:
Tect «<HopMBI KauecTBa BOJIBI U T1apa B
terodHepreruke no PJI «IIpaBuiia

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

: TEXHUYECKOM IKCIUTyaTalluu

METOJI0B aHAJIN3a; OIlK-3.7. - .
NIEKTPUUECKUX CTAHIIMHI U CeTel
Poccuiickoit @enepanum»»

yeTpoiictBo  mpuGopoB M 000pynOBaHH, ;| Teer«DOTOKOIOPUMETPHUECKHH METO

MIPUMEHAEMBIX B XMMUYECKOM aHaJU3E; OINK-3.7. AHATTH3a»
Tect «DNEKTPOXUMUYECKUE METOIBI

TEXHOJOTHYECKHE MPOLIECChI Ha 00BhEKTaX aHaAIHU3a OIIK-3.7. aHaATN3a TEIDIOHOCUTEIICH»

Ymern:

BBIOMpaTh METOJ W METOJAMKY aHaln3a OIK-3.7 Otuet nmabopaTopHoit padoter Nel

MOKa3aTelsi KaueCTBa TEIIOHOCUTEIIS B

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

IUTS BBITIOJTHEHUS aHAIU3a o

BBITIOJIHATE aHAJIU3 U OLIEHUTH OIK-3.7 Otuet nmabopaTopHoii paboTh! Ne3

MOJTYYCHHBIC PE3YIIbTATHI o

IUTAHKPOBATh U y4aCTBOBATh B IPOBEICHHUH Oruer aGopatopHoit paGoter Ned

) PacuetHoe SaHaHHC'CXCMa XUMHUYECKOI'0 KOHTPOJIA
IJJAHOBBIX HCIBITAHUIM TE€XHO-JOoruyeckoro | OIIK-3.7.

o0opymoBaHus

OIHOTO M3 MOKa3aTelel TeIJIOHOCUTEIIST

Conep:xanue oneHOYHBIX cpeacTB. lllkana u KpuTepru oeHUBAHUSA

Tect

«HopMbl kauecTBa BOAbI M mapa B TemiodHepreruke no PJI «llpaBuia TtexHm4yeckoi

IKCILIYATALMH JIEeKTPHYECKUX CTAaHIUM U ceTeil Poccniickoii ®enepanumn»

1. KauecTtBO napa nmpsAMOTOYHBIX KOTJIOB HOPMUPYCTCH IO CICAYIOIMINUM ITOKa3aTCIIsIM!

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

B) coenuHeHus HaTpus, MarHusi, KpeMHHeBas Kuciora u pH

I') coenuHeHus HaTpHs, KPEMHHMEBasl KUCIIOTA, YAeIbHAasl 3JIEKTPONpoBoAHOCT, U pH
J1) KpemHHeBas KHCJIOTa, yelIbHas 3JeKTPONPOBOIHOCTb, pH, Xnopu s

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

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

A) o6u1as nenoyHOCTh, H/TP

b) oO6mias xkecTKoCTh, paCTBOPEHHBIN KHCIOPO]

2




B) pH, menounocts

I') -o0mas meno4YHoCTh, PACTBOPEHHBIN KHUCIOPOJ]
) -pactBOpéHHBIN kucaopo, pH

E) -n/np, obmas >xecTKocTh

3. KauectBo 00eccosieHHOH BOJBI U MOJIUTKH KOTJIOB C €CTECTBEHHOW LUPKYISLIUCH TaBlIeHUEM

13,8 MIla HOpMupyeTCst 1O CIEAYIOIUM OKA3aTENSIM:

A) xene3o KpeMHHUEBas KHCIO0Ta, COeTUHEeHus HaTpus, pH

B) o0mas xecTKoCTh, KpeMHHEBAsI KUCIIOTA, COSAMHEHHS HATPUs, H/TIP

B) kpemHmeBas  KHCIOTa,  COCOMHEHUS  HATpUs,  OOmas  KECTKOCThb,  yJeJNbHas
AIIEKTPOINPOBOTHOCTh

I') oOmras »ecTKOCTh, KpEMHHEBAsI KUCIIOTA, XJI0opHbl, pH

) xmopunsl, pH, cynbdarsl, xene3o0

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

Tecr «@0oTOKOJOPUMETPUYECKHIT METO AHAJIN3A»
1) KosopuMmeTprnieckoii METOJT aHali3a OCHOBAH Ha CIICAYIONIEM SBICHUU:

2)

3)

A) paccesHUs CBETa aHAIU3UPYEMBIM PACTBOPOM
b) mornomenus cBeta pacTBOPOM

B) otpaxenus cBera pacTBopuUTENIeM

I') mormnomeHus cBeTa CTeHKaMU KIOBET

J1) morjoieHus cBeTa pacTBOPUTEIIEM

E) oTpaxxenus cBeTa CTeHKaMU KIOBET

OmHuM W3 3aKOHOB (POTOKOJIOPUMETPUH SIBIISIETCS 3aKOH bepa, KOTOpBIA TIACHUT: ONTHYECKAs
TUTOTHOCTh PacTBOpa MPOTIOPIHUOHAIBHA:

A) UIMHE KIOBETHI

b) cocraBy pactBOpa

B) Temmeparype pactBopa

I') koHUeHTpammu pacTBopa

J1) JuIMHE BOJIHBI MPOXO/ISIIEro CBEeTa

E) MHTEHCHBHOCTH IPOXOJISIIETO CBETA

doToMeTpuYecKOe ONpeCICHHEe KOHIEHTPAIlMA OJHOTO BEIIECTBA B PACTBOPE MOXKET
MIPOBOJIUTHCSI METOZOM KaTHOPOBOYHOTO (TpamynpoBouHOro) rpaduka. s ero mocTpoeHus
M3MEPSIFOT ONITUYECKUE TUIOTHOCTH CTaHIAPTHBIX PACTBOPOB C PA3THMUHBIMU:

A) cBeToduIbTpaMH

b) pH

B) BenuumHaMu TeMieparypbl

I') KOHIEHTpaUsIMU

J1) okpackamu

E) npumecsamu

Tecr «3.11eKTp0ngnqec1cne MeTO/bl AHAJIN3A TEIJIOHOCHTeJIeil»

1)

st u3amepenust pH pacTBopoB HE0OX01MMa U3MEpUTENbHAs STYeiKa C IByMs AJIEKTPOAAMHU:
A) KUCIIOpOJHBIM U CPaBHEHHUS
b) BomOpOHBIM U cpaBHEHHUS
B) crexnsuubIM ¢ pH-QyHKIIMEH U KUCTOPOTHBIM
I') BOIOPOJHBIM U KHCIOPOIHBIM
J1) cpaBHeHUs U CTeKJISHHBIM ¢ pH-yHKIMen
E) cpaBuenus u pNa



2) Jlns m3MepeHHs YICTbHOM AJIEKTPOIPOBOJHOCTH PACTBOPOB  HCIOJB3YIOT SYCUKU C IBYMS
MapajyieNIbHO PACTIONIOKEHHBIMHU 3JICKTPOIAMU C PA3JIMYHBIMHU BETMUYMHAMH KOHCTAHT SUYCHKH -
K.
KoHcTaHTa siueiiku — 3T0 OTHOIIEHUE PACCTOSIHUSA MEKIY JCKTPOIaMH H:
X) ynenpHBIM COTIPOTHBIICHUEM
3) IIONIabI0 MOTIEPEUHOTO CEUCHUS
W) oOmeit 31eKTpOopoBOJHOCTEIO
K) yaenbHOM 37€KTpOTIPOBOAHOCTHIO
JI) 06bEMOM pacTBOpa B STUCHKE
M) Temneparypoil pacTBopa B sSUEHKe

3) JlaTumk KUCIOpOJOMEpa 3aroHACTCS PACTBOPOM:
H) KOH
0) NaOH
IT) KOH u KCl
P) NaOH u KClI
C) KCI
T) KOH u NaOH

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

3amura JadopaTopHoi padoThI
«®otokogopumerpusi. Onpenesenne xkejue3a ¢ CyJab(PocaauumnIoBoil KMCJI0TON»
[Ipumepbl BOIIPOCOB AJIS 3aLIUTHI:
1) CympHOCTH (POTOMETPHUECKOTO METOIa
2)3akona Jlambepra-byrepa-bepa
3)ITopsiok paboTel Ha (HOTOIITEKTPOKOIOPUMETPE
4)Boi6op cBeTOUIBTPa
5)ITocTpoenue rpaayupoBOYHOro rpaduka
ITo pe3ynbraram 3amuThl 1a00paTOPHOM PabOTHI BEICTABIISETCS:
— 10 6anoB, eciu Ha BCe BOMPOCH AaHbI PAaBUIIbHBIE OTBETHI, 0€3 HEJJOUETOB;
— 6-9 GamnoB, eciau Ha BCe BOMPOCHI IaHBI OTBETHI, IPU 3TOM CYMMAapHO AOMYLIEHO HE Oojiee
JIBYX OIIHOOK;
— 5 GayyioB, €ciM HE MEHEee YeM Ha MOJIOBHHY BOIPOCOB JIaHbl MIPABHIIbHBIE OTBETHI, THOO0 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) DOTOKOJOPUMETPHUYECKON METO I aHAITU3A.

3) CBOICTBa CTEKIISIHHBIX AIEKTPoI0B ¢ pH-dyHKIIMEH

4) VIcTOYHMKH MOSBJICHUS ITPUMECEH B TETNIOHOCHUTEIIE

5) DneKTPOXMMUYECKUE METOIbI XUMUYECKOTO KOHTPOJs B TD.

6) OOBEMHOE ompe/ieNieHe KECTKOCTH TETNIOHOCUTEISI: METO/, YCIOBHS ONIPEICIICHNUS, PaCUEThI
pe3ynbTaToOB.



[Ipumepbl NpakTUYECKUX 3aJaHUI:
1) Merozauka onpeeneHns )KECTKOCTH 00Iei
2) Mero/MKka OnpeIeNiCHHs] JKECTKOCTH KaJbIIUEBOW
3) Merouka onpeIeNeH s MIEI0YHOCTH 00IeH
4) Meromuka onpeesieHHs KUCIOTHOCTH PacTBOPOB
5) Meromuka onpeneneHus yrIIeKUcIoro raza B BoJax
Bpewms noarorosku orseta — 60 MUHYT.

1o pe3ynbTaTram OTBETa HA 3K3aMEHE BBICTABIISETCS:

— 36-40 6anoB, eciay MPaBWIBHO BBIMIOJHEHO NMPAKTHYECKOE 3aJaHue, M MPH OTBETE Ha BOIMPOCHI
9K3aMEHAIIMOHHOTO OWJIeTa U Ha JIOTIOJHUTEIBHBIE BOMIPOCH 00YJAIONIHIICS MOKA3al, YTO BIaIeeT
MaTepHaIOM HM3yYeHHOH IHCUUIUIMHBI, CBOOOJHO TPUMEHSET CBOM 3HAHUS JUIA OOBSICHEHHS
pa3MYHbBIX (PAaKTOB MITM PEIICHHS 3a/1a4;

— 26-35, ecnu MpaBWJIBHO BBITIOJHEHO NPAKTUYECKOE 3aJaHWe WIM B HEM JOMYIIEHO He OoJjee
OJIHOM ommOKH, KOTOpas Oblla CaMOCTOSITENIbHO MCIpaBlieHa O0y4arolmMMCsl, U IpU OTBETE Ha
BOTIPOCHI 9K3aMEHAI[HOHHOTO OWJIeTa M Ha JIOTIOJHUTENIBHBIE BOTIPOCH! 00yJYarOIUCs JOMyCKaeT
HerpyOble omHOKu;

— 20-25 0GamioB, ecnd B BBINOJTHEHHOM TPAKTHYECKOM 3aJaHWW JIOMYIICHBI T'pyOble OIIMOKH,
KOTOpBIE 3aTeM HCIPaBJICHBl OOYUYAIOMIMMCS TPH YYaCTHH DK3aMEHATOpa WM IMPAKTHYECKOE
3aJJaHie HE BBITIOJHEHO B IOJHOM 00bEeMe, HO OOYYaIOUINIiCS CMOT JIOBECTH PEIIeHHEe J0 KOHIA
MIPU YYaCTHH SK3aMEHATOpa, U B OTBETaX HA BOMPOCH AK3aMEHAIIMOHHOTO OWieTa JIOMYIICHBI
OIIINOKH;

— 0 OamwioB, ecin MPAKTUYECKOE 3aJaHUE HE BBIOJHEHO WJIM HE JaHbl OTBETHl Ha BOIPOCHI
AK3aMEHAIMOHHOTO OWMJIeTa U HE BHITIOJIHEHBI KpUTEpHH sl Kareropuu 20-25 6aiios.

OrneHka 1O AWCIMIUIMHE OMpeAenseTcss B cOOTBETCTBUHU ¢ [lojokeHneMm o OauibHO-pEHTHHIOBOM
cucteMe s cryaeHtoB ¢unuana HUY «MBOU» B 1. BOKCKOM 1O COBOKYITHOCTH PE3y/IbTaTOB
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U 9K3aMEHAIIMOHHON COCTABJISIONICH.

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

Ouenka KoaunyecTBo 0a//10B
OIIEHKA 5 («OTIIMYHOY) 90 — 100 G6atoB
OIIeHKA 4 («XOPOIIIO) 76 — 89 GamnoB
OIIeHKa 3 («yIOBJIECTBOPUTEIHHO) 60 — 75 GamnoB
OIleHKa 2 («HEYJOBJIETBOPUTEIHHO)) 0 — 59 6amoB
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