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1. EJIN OCBOEHUSA

1.1{CchopmupoBath o011Iee TIpEACTABICHUE O 3a/1a9aX, BO3MOXKHOCTSIX U MPoOIeMax METOIOB aHATTUTHYECKOTO KOHTPOJIS
BEIIIECTB M MAaTCPHUAIIOB, UX METPOJOTHYCCKUX XaPAKTEPUCTUKAX, alMapaTypHOM 0(GOPMIICHHH U 00JIACTAX MPUMCHEHUSI.
Hay4uTth 000CHOBaHHOMY BBIOOPY METO/Ia B 3aBUCHMOCTH OT KOHKPETHOW aHANIUTHYESCKOM 3a/1a4H, OTPEICIISITh
XUMHUYCCKHU COCTaB 00BEKTOB METAJLTYPrHIECKOTO MPOU3BOICTBA C TOMOIIBI0 COBPEMEHHBIX CPEJICTB aHATUTHYCCKOTO

KOHTPOJIS.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI

Hukn (paznen) OIT: b1.0

2.1| TpeGoBaHus K MpeIBapUTEJLHON MOATOTOBKE 00y4YaloLIerocs:

2.1.1{MaremaTuka

2.1.2| dusnyeckas XxuMus

2.1.3| Pusuka

2.1.4| Xumus

2.2 dncuunauHbl (MOIYJI4) U PAKTUKH, JJI51 KOTOPBIX OCBOEHHE TAHHOMH THCHUTLIHHBI (MOIYJIs1) HEOOX0TUMO KaK

npeauiecTyromiee:

221

IToxroToBka K mpoIeaype 3aluThl U Ipoueaypa 3amutsl BKP

3. PE3YJIbTATBI OBYUYEHUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMU
KOMIIETEHIIUSAMUA

OIIK-4: Cnioco6eH NpoBOANThL H3MepeHus U Ha0a1oieHus B cepe NpodecCHOHATBHOM AesITeIbHOCTH, 00padaThIBaTh U
NPeACTABJISATH IKCIEPUMEHTA/IbHbIE IaHHbIE

OIIK-4.1: le/lMeHﬂeT OCHOBHBIC€ METOAbI U TEXHUYECKHE CPEACTBA VISl IKCIIEPUMEHTAJBHOI0 UCCTICTOBaAHUSA

3HaTh:

OI1K-4.1-33 BO3MOKHOCTH M OTPaHUYCHUS METOJIOB aHAIN3a

OIIK-4.1-32 cymHOCTh METOIOB aHAUTHYECKOTO KOHTPOJISA BEIIECTB 1 MATEPHAJIOB;

OIIK-4.1-31 npuHumn GopMyIupoOBaHUs aHATUTHUECKOM 3a1a4H;

YMerh:

OI1K-4.1-Y3 aHanu3upoBaTh MOITy4YEeHHBIE PE3yIbTATHI

OIIK-4.1-Y?2 npoBOUTh CTATUCTUIECKYIO0 00pabOTKy pe3ynbTaTOB aHAJIN3a U MPEACTABISATh PE3yIbTaT aHAIN3A;

OIIK-4.1-Y1 obocHOBaTH BEIOOP METO/Ia aHAIIN3A;

Baagernb:

OIIK-4.1-B3 HaBbIKamu OIIPEACIICHUA XUMHUYCCKOI'o COCTaBa 00BEKTOB MCTAJLUTYPTUYCCKOTO IPOU3BOACTBA C TIOMOIIBIO
COBPEMCHHBIX CPEACTB aHAJIUTHUICCKOTI'O KOHTPOJIA

OIIK-4.1-B2 HaBBIKAMH CTATUCTHYCCKON 00paOOTKH Pe3yIbTaTOB aHAIIN3A;

OIIK-4.1-B1 HaBBIKaMH IPOBEIEHUS aHAJIN3A TI0 BEIOPAaHHOI METOTUKE;

4. CTPYKTYPA U COOEP KAHUE

Kon HaumenoBanue pazaenon u TeM /Buj 3ansitust/ | Cemectp /| Hacos | Komneren- | Jluteparypa | IIpumeuanue
3aHATHA Kypc 107071 H 3L
pecypchl
Pazgen 1. MeToab! aHAJIMTHYECKOTO KOHTPOJIS.
AHaju3 Kak npoiecc.

1.1 OO011¥e MPUHIUITEI AaHATATHYECKOTO KOHTPOJIS 5 2 OIIK-4.1 JI1.1
BelIeCcTB 1 MaTepuanoB. CTaHIapTU3AIMS METOIUK JI1.2J12.1
AHAJIMTHYECKOro KOHTpous. /Jlex/ 2.2

1.2 TIpopaboTKa JIEKIIMOHHOTO MaTepHala. 5 16 OIIK-4.1 J1.1
CamocrosiTensHOE n3ydeHue aureparypsl. /Cp/ JI1.2J12.1

2.2
Pa3znen 2. XuMmuuecKkue MeTOIbI
AHAJTUTHYECKOr0 KOHTPOJIs cocTaBa. MeToabl
pa3fesieHns] ¥ KOHIICHTPUPOBAHMS.




2.1 OO1mas XxapakTepuCTHKa XUMHYECKUX METOJI0B 4 OIlK-4.1 J1.1
aHATMUTUYIECKOTO KOHTPOJA. KomndecTBeHHbII JI1.2J12.1
aHaIIU3: TUTPUMETPUS U TPABUMETPHSL. 2.2
KucnoTHO-0CHOBHOE THTPOBaHUE
.Kommnexkconomerpus.

OKHCIUTENTFHO-BOCCTAHOBUTEIFHOE TUTPOBAHHE
.MeToxp! pa3neneHns U KOHIICHTPUPOBaHUS.
OO01ast XapaKTEepPUCTHKA. DKCTPAKIUA U
xpomarorpadus. /Jlex/

2.2 OCHOBHBIE TIOHATHS, TEPMUHBIN UX ONIPECIICHNS B 8 OIlK-4.1 J1.1
00J1aCTHAHATTUTHYECKOTO KOHTPOJIT 00BEKTOB JI1.2J12.1
METaJUTyprUIeCKOr0 MPOU3BOJICTBA. XUMHUICCKUE 2.2
MeTozp! ananmza. /I1p/

2.3 IIpopaboTka JIEKIHOHHOTO 10 OIlK-4.1 J1.1
Matepuaia.CaMocTosITeIbHOE U3YUeHHE JI1.2J12.1
murepatypsl. /Cp/ 2.2

2.4 Beimosnnenue nomainux 3aganuii  /Cp/ 8 OIIK-4.1 J1.1

JI1.2J12.1
J2.2
Paznen 3. ®U3HKO-XMMHYECKHE METOABI
aHaJImn3a

3.1 DnekTpoxuMmuyeckre MeToabl. Oomas 4 OIlK-4.1 JI1.1
xapakrepuctuka. [loTeHunoMeTpuyeckuii MeTo JI1.2J12.1
aHanu3a. MoHOMEeTpHs U TOTEHIIMOMETPUUECKOE J12.2
TUTPOBAHUE. DIICKTPOTPABUMETPUICCKHUE METOIBI
aHATUTHYECKOTO KOHTpos1. DoTomMeTprueckue
METO/IbI AaHATUTUYECKOTO KOHTpOs. /JIex/

3.2 DU3NKO-XUMHUYECKUE METOIBI aHATH3a 10 OIlK-4.1 JI1.1
(amexTpoXUMHYECKIE U POTOMETPUICCKIE JI1.2J12.1
meTozbl). /TIp/ 2.2

3.3 Pabora ¢ nurepaTypoit u koHcrekToM Jekuuii /Cp/ 16 OIlK-4.1 J1.1

JI1.2J12.1
2.2
3.4 Beimosnnenue nomainux 3aganuii  /Cp/ 10 OIIK-4.1 J1.1
JI1.2J12.1
2.2
Pasnexn 4. MeToasbl onpeaeneHust
razooopasyomux npumeceii. MeToabl
pa3nejieHusl H KOHIEHTPUPOBAHUSI.
Kom0uHupoBaHHble METOABI.

4.1 [TonsiTre "razoobpaszytoriue sneMeHTs". Mx 0 OIIK-4.1 |J11.1 J11.2J12.1

BJIMSTHHC Ha CBOWICTBA METAJUIOB U CILUIABOB. m2

Omnpenenenne ra3000pa3yomux 3JIEMEHTOB
(xucmopopa, a30Ta, BOJOPOA, YIIIEPOaa, CEPHI).
Merto BhICOKOTEMIIEPATYPHOI Ta30BOM
skcTpakiuu. O6mme cBefeHus. Anmnaparypa
(anekTpuyeckue ne4u, 1eTekTopsl). [lytn
MPOHUKHOBEHHUS ra30B B METAILT U UX (GOPMBI
HaxoxJeHus B Metaiue. O0Ias xapakTepucTuka
METOJIOB Pa3/IeeHus U KOHIIEHTPUPOBAHUS U UX
kiaccudukanms. Dxerpakius. CyIHOCTh METO/A.
TpebOoBaHMs K OpraHUYECKHM peareHTaM. TexHuKa
sKCTpakiuu. Xpomarorpadus. CyImHoOCT MeToAa.
PaznoBuaHOCTH XpOoMaTorpaguu. DKCTpaKIys U
xpomMaTorpadusi Kak OCHOBBI JUTsl pa3paboTKH
KOMOMHHPOBAaHHBIX METONOB aHanu3a. O6nactn
MPUMEHEHHS] METO/IOB Pa3JIelIeHUs 1
KOHIIEHTpHpoBaHus. /JIex/




4.2

IMonstue "razoobpasyrorue 3nemenTs". 1x
BJIMSTHHC Ha CBOWCTBA METAJUIOB U CIUIABOB.
Omnpenenenre ra3000pa3yonux EMEHTOB
(kucmopopa, a3ota, BOJIOPOAa, yriepoaa, Cephl).
Meto[ BBICOKOTEMIIEPATYPHOU ra30BOU
akctpakiuu. O0mue cBeneHus. Anmaparypa
(ayIeKTpUYecKue Mmedn, AeTeKTophl). [1yTn
MPOHUKHOBCHHUSI Fa30B B METAJIT U UX (DOPMBI
HaxXxoXxaeHus B MeTayuie. OO0Ias XxapakTepruCcTHKa
METOJIOB Pa3/ICIICHUs U KOHIICHTPUPOBAHHS U MX
Kkimaccudukanus. Ikcrpakius. CylHOCTh METO/IA.
TpeboBaHusI K OpraHUYECKUM peareHTaM. TexHuka
3KcTpaknuu. Xpomarorpadus. CynHOCTh METO/IA.
PasnoBumHOCTH XpomaTorpadun. IKCTpakus U
xpomarorpadus Kak OCHOBHI [T Pa3pabOTKH
KOMOMHHPOBaHHBIX METOI0B aHam3a. O0macTu
MPUMEHCHHUS METOJIOB Pa3CICHUS U
KOHIICHTpUpoBaHUs. /JIex/

OIlK-4.1

J1.1
JI1.2J12.1
2.2

4.3

MeTo1p1 OTIpe/ieNieH s Ta3000pa3youX
npumeceid. Meroapl pa3feneHus u
KOHIICHTpUPOBaHH. KOMOMHUPOBAHHBIC METOIBI.
Mp/

OIIK-4.1

J1.1
JI1.2J12.1
2.2

4.4

Pabora ¢ nmurepaTypoit u koHcriekToM Jexuuit /Cp/

12

OIIK-4.1

J1.1
JI1.2J12.1
2.2

4.5

Brimonuenue gomamuux 3aganuii  /Cp/

10

OIIK-4.1

J1.1
JI1.2J12.1
2.2

Paznea 5. ®usnueckne MeToAbl aHAJIU3A
(aTOMHO-3MHCCHOHHBIE,
aTOMHO-a0cOopOLMOHHbIE,
PEHTTeHOCTEKTPAIbHbIE, MacC-CIeKTPaIbHbIE,
AKTHBAIMOHHBbIE METO/IbI).

5.1

00630p CHEKTPOCKOMUIECKUX METOJIOB aHATU3a U
ux Kaccugukanus. TeopeTnyeckiue 0CHOBBI
METOJOB 1 UX POJIb B aBTOMAaTH3aLIUU
AQHAJTUTUYECKOTO KOHTPOJIS.
AToMHO-a0copOIMOHHEIH aHamu3. CIIOCOOBI
ATOMU3AIMH BEIIeCTB. ATOMHO-3MHUCCHOHHBIN
aHanmu3. OMHCCUOHHBIE CIIEKTPBI aTOMOB.
Hctounnku Bo30yKIECHUS CIIEKTPOB.
MHorokaHajibHbIe CIIEKTPOMETPEL. PEHTIeHOBCKME
METO/IbI aHAIN3a (PEHTTeHO(ITYOPECICHTHBIMH,
PEHTTEHOPAIMOMETPHUYECKU, PEHTIeHO(A30BbIi).
Teopernueckue 0CHOBBI. Macc-CIeKTpaabHbIH
aHanu3. [Ipunuun merona. MicTouHMKN HOHOB.
Cnoco0sI peructpaiyu noHoB. ObnacTu
NpUMEHEeHHUs! PU3NYECKUX METOI0B aHaJIH3a.
AKTHBAIOHHBIE METO/IBI aHAJIN3A U UX
Kiaccudukanys. DeMeHTapHbIe YaCTUIIbI.
Snepuble peakunn. HeMTpOHHO-aKTUBAIIMOHHBIN
aHanu3. Mlctounuky HelTpoHoB. [IpuHIMI paboTel
ramma -criekrpomerpa. /Jlex/

OIIK-4.1

J1.1
JI1.2J12.1
2.2

5.2

Du3nuecKue METO bl aHATH3a
(aTOMHO-3MHUCCHOHHBIE, aTOMHO-2a0COPOLIMOHHEIE,
PEHTIeHOCNEKTPAIIbHBIE, MACC-CIEKTPAJIbHEIE,
aKTUBAIIMOHHBIE MeTOBI). /TIp/

OIlK-4.1

J1.1
JI1.2J12.1
2.2

53

Pabora ¢ nurepaTypoit u koHCcTIeKTOM Jekmid /Cp/

12

OIlK-4.1

J1.1
JI1.2J12.1
J2.2

5.4

Bemmonnenue noMariaux 3aganuii  /Cp/

10

OIlK-4.1

J1.1
JI1.2J12.1
2.2




Paznen 6. Opranuzauusi aHAJTUTHYECKOTO
KOHTPOJIS HA MeTAJIyPru4ecKux
NpeAnpPUSITHAX
6.1 OpraHu3anys aHATHTHISCKOTO KOHTPOJIS Ha 5 4 OIlK-4.1 JI1.1
MeTaJuTypruieckux npennpustusx. /Ip/ JI1.2J12.1
2.2
6.2 Pabota ¢ nmuteparypoit u KoHcrekToM Jiekiuii /Cp/ 5 10 OIlK-4.1 JI1.1
JI1.2J12.1
2.2
6.3 Brmonaenune nomamanx 3agaauid  /Cp/ 5 10 OIlK-4.1 JI1.1
JI1.2J12.1
2.2
KCP 5 2 OIlK-4.1 |JI1.1J11.2J12.1
2.2
5. ®OH OHEHOYHBIX MATEPHUAJIOB (IlpuioxeHue)
6. YYHEBHO-METOAUYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi iureparypa
6.1.1. OcHoBHAs1 JIMTEpaTypa
ABTOpBI, COCTaBUTENH 3arnaBue Bubmmoteka W3narenscTBO, roj
JI1.1 [Xapurtonos IO.A.. AHanuTHYecKast XUMUs DJIEKTPOHHBIHN KaTajuor Mocksa Beicias mkosa, 2008
(ananmuTuka).B 2x xH. KH.1.
OO0mre TeopeTnaecKue
ocHOBbI. KauecTBEHHBIN aHaIN3:
y4eOHHUK
JI1.2 |Xapurtonos lO.A. AHanuTHyeckas XUMUS DJIEKTPOHHBIHN KaTajuor Mcoksa Beicias mkosa, 2008
(ananmuTtuka). B 2x.xH. KH.2.
KonunuectBenHsblit
aHamn3. OM3UKO-XUMHUYECKUE
(MHCTpYMEHTANBHBIC ) METOIBI
aHanmm3a: Y9eOHHK
6.1.2. JlonoJiHUTEIbHAS JINTEPATYypa
ABTOpBI, COCTaBUTENN 3armnaBue bubnuoreka W3narenscTBo, roj
JI2.1 | Hox pe. IIpod. 3.11. |Xumuueckue, Metoandeckne IocoOus Mocksa, 1979
HBanoBoii (hU3NKO-XUMHYECKHE U
(hu3nvecKre MEeTOIbI aHAIN3A!
JI12.2 | Cemenos 10.B. Amnanmutndeckas xumus u ocHosbl | http://elcat.lib.misis.ru/vmsua537 |Uza-so MITYVY, 2010 r.
(HDU3MKO-XMMHYECKOTO aHAIN3a. 9ghkip/app/webroot/index.php
Kypc nekumii : yue6. mocobue url=/notices/index/594393/default
/61198
6.3 IlepevyeHb NPOrpaMMHOIO 00ecTeYeHust
I.1 |Windows 7 Professional
I1.2  |Microsoft Office 2007
I1.3 |antuBupycuoe 1O Dr.Web
I1.4 |MS Teams
I.5 |LMS Canvas
6.4. Ilepeuyenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM H NPO(ecCHOHAIBHBIX 023 JaHHBIX
W.1 |Hayunas snexkrponHas 6ubamorexa https://elibrary.ru
N.2 |Onexrponnas 6ubnmmoreka MUCuChttp://lib.misis.ru
N.3 |3BC YuuBepcurerckas 6ubnunoreka omnaitn http://biblioclub.ru
W.4 |Poccuiickas miardopma oTkpsIToro obpasosanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn.

Hasnauenne

OcHamienue

MeTOZ[I)I KOHTPOJIAL U Ka4eCTBa BEUICCTB

AyIMTOpHSl  JUIA TPOBEACHHS 3aHATHHA JIEKIHOHHOTO THIIA,
CEMHUHApCKOTO THIA, TEKYLIETO0 KOHTPOJS, HWHAWBHIYAJIBHBIX
KOHCYJIbTAllMi, TMPOMEXKYTOUHOHl aTTecTaluH, TPYIIOBBIX
KOHCYJIbTAIHI:

OCKa KJaccH4eckas, IOCKa HWHTEPaKTHBHAs, KOMIIBIOTED C
moctyrnom k cetu "Uurtepuer” (1 mrt.), nmpoekrop (1 mit.), 3kpan



http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php?url=/notices/index/594393/default/61198
http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php?url=/notices/index/594393/default/61198
http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php?url=/notices/index/594393/default/61198
http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php
http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php
http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php?url=/editeurs/view/id:3784/source:default
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Mertoast KOHTPOJIA 1 Ka4Y€CTBA BEUICCTB

JTaGoparopusi

Ob6opynoBaHue: Armmapar Juii AUCTWUIIIAH BOJBI, Bech
TEXHUYECKUE C pa3HoBecaMy, KOMIUIEKT HarpeBaTelIbHbBIX
npubopoB, Cromuk noabeMusbili, IllTatuB 1a6opaTOpPHBIM
6osbiiof, MCTOYHUK BBICOKOTO HampsbkeHHs, KoMIulekT
anekTpocHabxenus, HabGop  ¢uakoHOB  ans  XpaHeHUs
pacTBOpOB, Ammapar AT NPOBEACHHUS XUMHYECKUX PEaKIUi,
HaGop 1 ONBITOB IO XHMHH C DJJIEKTPUYECKUM TOKOM,
IMpubGop I [OEMOHCTpAaLMM 3aKOHA COXPAHEHUS MAacChl
BemecTs, [Ipubop ansd MILIIOCTpanUM 3aBUCUMOCTU CKOPOCTH
XUMHYECKOH peakuuu oT ycioBui, IIpubGop ans snexrponusa
coyed, Ammapar g1 TOJNy4eHHS Tras3oB, KoOMIUIEKT
TepMoMeTpoB, HaGop npubopos, mocyasl U NpUHAUIEKHOCTEN
JUIL yYEHUYECKOro skcnepumeHTta, ITpubop 118 mnomyueHus
razoB, Becsl mabopaTopHble 31EKTPOHHBIE, Bechl 1is chlydnx
marepuanoB 1o 200 rp. c¢ rupsmu, HabGop Monenei
KPUCTAJUIMYECKUX ~ pemieTok, HaTypanbHble OOBEKTH U
ko/ulekuuy, Peaxtusbl, OOopyloBaHUE MUl IIPOBEICHUS
JIEMOHCTPALMOHHBIX OIIBITOB C UCIIOJIb30BAHUEM KOMIIBIOTEPA,
Jlocka aynmutopckas ¢ MarHUTHOH IHOBEPXHOCTBIO U C
MPUCHIOCOOJICHUSIMUA Il KperuieHus  Talmwil, Cron
JIEMOHCTPALMOHHBIH ~ XuUMUYecKui, CTOIbl JABYXMECTHBIE
71a00paTOpHBIE YUYCHUYECKHE B KOMIUIEKTE CO CTYJIbSIMU
pa3HBIX POCTOBBIX pa3MepoB), [lofacraBka Uil TEXHUYECKHX
cpeactB oOyueHus, Illkadpl CeKIMOHHBIE IS XpaHEHUS
obopynoBanus, PakoBuHa — MoiHka (B kaOuHere WU
nabopanrckoit), locka juist cymku nocynsl, [lkad BeITSOKHOIM,
CTeHbl 9KCIIO3ULIOHHBIE

46

Aynurtopust Al CaMOCTOSATENIBHOM paboThI
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TOCKa  KJacCHYecKas, KOMITBIOTEp C JOCTYIOM K CEeTH
"Nurepuer” (16 mit.), mpoektop (1 mr.), skpan (1 mT.), pabouee
MECTO TpernoaaBaress, ctoi (16 mrt.), ety (32 mrT.)
ITO:Windows 7 Professional, Microsoft Office 2007, Kommac,
artusupycroe I10 Dr.Web, MS Teams, Visual Studio

8. METOINYECKHUE YKA3ZAHUA JJI1 OBYYAIOIUXCA

ﬂI/ICHI/IHJ'II/IHa Tp€6y€T 3HAYUTEIIHLHOrO 00bEMa CAMOCTOSTEILHOM pa60TLI. OTI[CJ'IBHLIC y‘IG6HLIC BOIIPOCHI BBIHOCATCA Ha
CaMOCTOSATCIIbHY O npopa60TKy. KagectBeHHOE OCBOCHUE JAUCHUIUIMHBI BO3MOKHO TOJIBKO ITPpU CHCTEMAaTHICCKON CaMOCTOSTEIbHOM
pa60Te. HpI/I OTOM CTYJICHTAM PEKOMCEHAYCTCSA BECTH KOHCIICKT JICKIIMOHHOT'O Kypca, UMETh pa60qy}0 TCTpaAb AJIA MPAKTUICCKUX
321H$ITI/II7[, a TaK)K€ BHUMATCJIbHO O3HAKOMUTCA ¢ MCETOANYCCKUMH YKA3aHUAMMU IO KAKAOMY pPA3ACITy I/I3y‘laeMOI71 Z[I/ICL[I/IHJ'II/IHBI.I[JIX
H3y4YCHU JUCHUITIINHBI HGO6XOZ[I/IMO HCIOJIB30BATh JIUTEPATYPY, YKA3aHHYIO B pA3JICiic Co;[epncaHHe.




