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1. EJIN OCBOEHUSA

1.1{CchopmupoBath 0011Iee TIpEACTABICHNE O 3a/1a9aX, BO3MOKHOCTSX U MPoOIeMax METOIOB aHATUTHYECKOTO KOHTPOJIS
BEIIIECTB U MAaTCPUAIOB, UX METPOJIOTHYCCKUX XapaKTEPUCTUKAX, allllapaTypHOM O(OPMIICHHUH U 00JIACTSIX MPUMCHEHHUS.
Hay4uTth 000CHOBaHHOMY BBIOOPY METO/Ia B 3aBUCUMOCTH OT KOHKPETHOW aHAIUTHYESCKOH 3a/1a4H, OTIPEICIISITh
XUMHUYCCKHU COCTaB 00BEKTOB METALTYPrHIECKOTO MPOU3BOICTBA C TOMOIIBI0 COBPEMEHHBIX CPEJICTB aHATUTHYCCKOTO
KOHTPOJIS.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI

Hukn (paznen) OIT: b1.0

2.1| TpeGoBaHus K MpeIBapPUTEJLHON MOATOTOBKE 00y4YaloLIerocs:

2.1.1{MaremaTuka

2.1.2| dusnyeckas XxuMus

2.1.3| Pusuka

2.1.4| Xumus

2.2 IncuunauHbl (MOIYJI4) U IPAKTHKH, JJIsl KOTOPBIX OCBOEHHE JAHHOH THCIUIUIHHBI (MOAYJIs1) HEOOX0TUMO KaK
npealiecTByOIee:

2.2.1|TToaroToBKa K MpoLEAype 3allUThI U Mpoleaypa 3amutsl BKP

3. PE3YJIbTATBI OBYUYEHMUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMU
KOMIIETEHIIUAMUA

OIIK-4: Cnioco6eH NpoBOANTHL H3MepeHHs U HadaioieHus B cepe NpodecCHOHAIBHOM JeATeIbHOCTH, 00padaThIBATh U
NPeACTABJIATH IKCIEPUMEHTA/IbHBIE IaHHbIE

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

3HaTh:

OI1K-4.1-33 BO3MOKHOCTH M OTPaHUYCHHS METOZOB aHaIN3a

OIIK-4.1-32 cymHOCTh METOIOB aHAIUTHYECKOTO KOHTPOJIS BEIICCTB U MaTEPHAIIOB,;

OIIK-4.1-31 npuHumn GopMyIupoOBaHUs aHATUTHUECKOH 3a1a4H;

YMerh:

OI1K-4.1-V3 aHanu3upoBaTh MOITy4YEHHBIE PE3yIbTATHI

OIIK-4.1-Y?2 npoBOauTh CTATUCTUYECKYIO 00pabOTKY pe3yIbTaTOB aHAIN3a U IPEJICTABIATH Pe3ylbTaT aHAIN3a,;

OIIK-4.1-Y'1 o6ocHOBaTh BEIOOp METOZa aHaJN3a;

Baagern:

OIIK-4.1-B3 HaBbIKaMH ONIPEJEICHNUS XUMHYECKOTO COCTaBa 0OEKTOB METAJUTYPTUYECKOTO MPOU3BOJICTBA C TIOMOIIBIO
COBPEMEHHBIX CPE/ICTB aHATHUTHICCKOTO KOHTPOIIS

OIIK-4.1-B2 HaBBIKaMH CTaTUCTHUECKOH 0OpaOOTKHU pe3ynbTaTOB aHAIN3a;

OIIK-4.1-B1 HaBbIKaMu IPOBEICHHS aHAIN3A 110 BEIOPAaHHOW METO/IUKE;

4. CTPYKTYPA U COOJEP)KAHUE

Kon HaumenoBanue pazgenos u teMm /Buj 3ansatus/ | Cemectp /| HacoB | Komneren- | JIuteparypa | Ilpumeuanue
3aHATUA Kype 107071 H L.
pecypchbl

Pazgen 1. MeToabl aHAJIMTHYECKOTO KOHTPOJIA.
AHaJIu3 Kak npouecc.

11 OO0u1e MPUHIUITEI AaHATUTHYECKOTO KOHTPOJIS 5 2 OIlK-4.1 J1.1
BeLIEeCTB U MaTepuasioB. CTaHIapTU3alMsI METOAUK JI1.2J12.1
aQHATUTHYECKOT0 KOHTponsa. /Jlek/ 2.2

1.2 [IpopaboTka JEeKIIMOHHOTO MaTepHana. 5 8 OIlK-4.1 J1.1
CamocTosTensHOe n3ydeHne aurepatypsl. /Cp/ JI1.2J12.1

2.2

Pa3nen 2. XuMHYeCKHE METObI
AHAJTUTHYECKOT0 KOHTPOJIsI cocTaBa. MeToabl
pa3ieeHus 1 KOHIEHTPUPOBAHMSI.




2.1 OO1mas XxapakTepuCTHKa XUMHYECKUX METOJI0B 4 OIlK-4.1 J1.1
AHATMUTUYIECKOTO KOHTPOJA. KomndaecTBeHHbIH JI1.2J12.1
aHaIIU3: TUTPUMETPUS U TPAaBUMETPHSL. 2.2
KucnoTHO-0CHOBHOE THTPOBaHHE.

Komruiekconomerpusi.
OKHCIUTENTFHO-BOCCTAHOBUTEIIFHOE TUTPOBAHHE.
Mertonbl pasfieneHus 1 KOHIeHTpupoBaHus. Oomas
XapaKTCPUCTHKA.

Okcrpakuus U xpomarorpadus. /JIex/

2.2 OCHOBHBIE TIOHSTHS, TEPMHUHBI 4 OIlK-4.1 J1.1
Y UX OTIpeJIeNICHUs B 00JacTh JI1.2J12.1
AQHAJTUTUYECKOTO KOHTPOJI 0OBEKTOB 2.2
METaJUTyprUIeCKOTO IIPOU3BOICTBA. XUMUIECKUE
MeTob! ananu3a. /T1p/

2.3 IIpopaboTka JEKIMOHHOTO MaTepHaIa. 8 OIlK-4.1 JI1.1
CaMocTosiTenbHOE n3ydeHue aureparypsl. /Cp/ JI1.2J12.1

2.2

2.4 Beimosnnenue nomainux 3aganuii  /Cp/ 2 OIIK-4.1 J1.1

JI1.2J12.1
2.2
Paznen 3. ®U3HKO-XMMHYECKHE METOABI
aHaJImn3a

3.1 DnexTpoxumuueckue Meto bl O61mas 4 OIlK-4.1 JI1.1
xapakrepucTtuka. [loTeHnnoMeTpuyeckuii MeTo JI1.2J12.1
aHanu3a. MoHOMeTpHs U TOTEHIITMOMETPUUECKOE J12.2
TUTPOBAHUE.

DIEeKTPOTrpaBUMETPHIECKUEC METOIBI
aHaJTUTH4YecKoro KoHTposa. doTomerpuueckue
METOZBI AaHATUTUIECKOTO KOHTpoJs. /Jlex/

3.2 DU3HUKO-XUMHYECKHAE METOIBI aHATH3a 6 OIlK-4.1 JI1.1
(3MeKTpOXUMHYECKHE U POTOMETPUICCKUE JI1.2J12.1
metozsl). /Tlp/ J12.2

3.3 Pab6oTa ¢ nmuteparypoii u KoHcIeKkToM Jiekiuii /Cp/ 10 OIlK-4.1 J1.1

JI1.2J12.1
2.2
3.4 Brmonaenue qomamanx 3aganuii  /Cp/ 4 OIlK-4.1 JI1.1
JI1.2J12.1
2.2
Paznen 4. Metoab! onpeeeHust
razoo0pasyommx npumeceii. Meroabl
pa3jesieHusi 1 KOHIEHTPUPOBAHUH.
Kom0uHupoBaHHbIe METOABI.

4.1 [Monsrtue "razoobpasyromue 3nemMeHTs". 1x 2 OIlK-4.1 J1.1
BIIUSTHUE Ha CBOMCTBA METAJIOB U CILIABOB. JI1.2J12.1
OmnpexneneHne ra3000pa3yIoOMNAX AIEMEHTOB 2.2

(xucnopona, a30Ta, BOZOPOJa, YIieposa, Cepbl).
Meron BEICOKOTEMIIEPATYPHOI ra30BOit
skcrpakunu. OOmmue cBeeHus. Anmnaparypa
(amexTpudeckue meqn, AeTeKkTopsl). [lytn
MPOHUKHOBEHHUS Ta30B B METAIUT U UX (GOPMBI
HaxOXXAeHus B Metaie. O0mias xapakTepuCcTHKa
METOZOB pa3/eNIeHHsI U KOHIIEHTPUPOBAHUS U UX
kinaccudukanms. Dxerpakius. CynHOCTh METO/A.
TpebGoBaHMS K OPTaHUIECKUM peareHTaM. TexHuKa
sKkcTpakuuu. Xpomarorpagpus. CynHoCTh METO/A.
PasHoBuIHOCTH XpomaTorpadun. DKCTPaKIHs U
XpoMaTorpadusi Kak OCHOBBI JUIS pa3padOTKH
KOMOMHHPOBAaHHBIX METONOB aHanu3a. O6nactn
MIPUMEHEHNS METO/IOB pa3eieHNs U
KOHLeHTpupoBanusl. /JIex/




4.2

IMonstue "razoobpasyrorue 3nemenTs". 1x
BJIMSTHHEC Ha CBOWCTBA METAJUIOB U CILUIABOB.
Omnpenenenre ra3000pa3yonux EMEHTOB
(kucmopopa, a3ota, BOJIOPO/Ia, YIiiepoia, Cephl).
Meto[ BBICOKOTEMIIEPATYPHOU ra30BOU
akctpakiuu. O0mue cBeneHus. Anmaparypa
(ayIeKTpUYecKue Mmedn, AeTeKTophl). [1yTn
MPOHUKHOBCHHUSI Fa30B B METAJIT U UX (DOPMBI
HaxXxoXxaeHus B Metayuie. OOImas XxapakTepruCTHKa
METOJIOB pa3/ICIICHUs U KOHIICHTPUPOBAHUS U UX
Kkimaccudukanus. Ikcrpaknus. CylmHOCTh METOA.
TpeboBaHusI K OpraHUYECKUM peareHTaM. TexHuka
3KcTpaknuu. Xpomarorpadus. CynHOCTh METO/IA.
PasnoBumHOCTH XpomaTorpadun. IKCTpakus U
xpomarorpadus Kak OCHOBHI JUIS Pa3paboTKH
KOMOMHHPOBaHHBIX METOI0B aHam3a. O0iacTn
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
KOHIICHTpUPOBaHHH. KOMOMHHPOBAHHBIE METO/IBI.
Mp/

OIIK-4.1

J1.1
JI1.2J12.1
2.2

4.4

Pabora ¢ nmurepaTypoit u koHcriekToM Jekuuii /Cp/

10

OIIK-4.1

J1.1
JI1.2J12.1
2.2

4.5

Brimonuenue gomamuux 3aganuii  /Cp/

OIIK-4.1

J1.1
JI1.2J12.1
2.2

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

5.1

00630p CHEKTPOCKOMUIECKUX METOJIOB aHATU3a U
ux Kaccugukanus. TeopeTnyeckiue 0CHOBBI
METOJIOB ¥ UX POJIb B aBTOMATH3aLIUH
AQHAJTUTUYECKOTO KOHTPOJIS.
AToMHO-a0copOIIMOHHEIH aHamN3. CIIOCOOBI
ATOMU3AIMH BEIIeCTB. ATOMHO-3MHUCCHOHHBIN
aHaIM3. DMHUCCHOHHBIE CIIEKTPHI AaTOMOB.
Hctounnku Bo30yKIECHUS CIIEKTPOB.
MHOroKaHaJIbHBIE CIEKTPOMETPHI.
PeHTrenoBckue METO/IBI aHAIN3A
(peHTrenohIyopeceHTHBIN,
PEHTIeHOPaTUOMETPHIECKHII, PEHTTeHO(A30BHIN).
Teopernueckue 0CHOBBL. Macc-ClIEKTpaibHbIH
ananus. [IpuHiun merona. ICTOYHUKHN HOHOB.
Cnoco0sI peructpayu noHoB. ObnacTu
MpUMEHEHNS GU3NIECKUX METOOB aHAJIH3a.
AKTHBaIIMIOHHBIE METOIbI aHAJIN3a U UX
KaccuuKarus. JeMeHTapHbIC YaCTHIIBL.
Snepuble peakunu. HelTpoHHO-aKTUBAIIOHHBII
aHanu3. Mcrounnku HeiitpoHoB. [TpuHINI paboTe
ramMMa -CIieKTpoMeTpa.

/JTex/

OIIK-4.1

J1.1
JI1.2J12.1
2.2

5.2

dusnueckre METo/Ibl aHaIU3a
(aTOMHO-3MHUCCHOHHBIE, aTOMHO-a0COPOLIMOHHBIE,
PEHTTCHOCTIEKTPAIbHBIC, MACC-CIICKTPAIbHBIC,
aKTUBAIMOHHBIE MeTOBI). /TIp/

OIIK-4.1

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

5.3

Pabota c ntuteparypoit n KoHcriekToM Jiekuuit /Cp/

10

OIlK-4.1

J1.1
JI1.2J12.1
2.2

5.4

Brimonaenne nomanraux 3agannii  /Cp/

OIIK-4.1

J1.1
JI1.2J12.1
2.2




Paznen 6. Opranuzanus aHAJTUTHYECKOTO
KOHTPOJIS HA MeTAJIyPru4ecKux
npeanpusTusX.
6.1 OpraHu3anys aHATHTHISCKOTO KOHTPOJIS Ha 5 2 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 2 OIlK-4.1 JI1.1
JI1.2J12.1
2.2
5. ®OHJI OHEHOYHBIX MATEPHUAJIOB (Ilpuioxenue)
6. YYEBHO-METOANYECKOE 1 UTH®OOPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomenayemasi 1utepaTtypa
6.1.1. OcHoBHas IMTEpaTYypa
ABTOpBI, COCTaBUTENN 3arnaBue Bubnuoreka W3narenscTBO, roj
JI1.1 | XapuroHos IO.A. AHanuTHYeCKask XUMUS DJIeKTPOHHBIHKATANIor Mocksa Bricmias mkosna, 2008
(anamutuka).B 2x ku. Ka.1. http://elcat.lib.misis.ru/vmsua537
Oomue Teoperuueckue ocHoBbL. | 9ghkip/app/webroot/index.phpurl
KauecTBenHbIit aHanu3: yueonuk |=/notices/index/987672157/defaul
/61194
JI1.2 | XapuroHos 10.A. AHanuTHYeCKas XHUMHUS JJIeKTPOHHBII KaTanor Mocksa Beicmas mkoina, 2008
(amamuruka). B 2x.kH. KH.2. http://elcat.lib.misis.ru/vmsua537
KonnuecTBeHHbIH aHANN3. 9ghkip/app/webroot/index.phpurl
DU3HUKO-XUMIYECKHE =/notices/index/987672157/defaul
(MHCTpYMEHTAaJIbHBIE ) METObI /61194
aHalM3a: y4eOHUK
6.1.2. JlonoJiHUTEIbHAS JINTEPATYypa
ABTOpBI, COCTaBUTENH 3arnaBue Bubnmoreka W3narensctBO, roa
JI2.1 | Ton pen. [Tpod. 3.11. | Xumuueckue, Mertoamueckue mocoous Mocksa, 1979
WBanoBoi (hU3UKO-XUMHUUECKUE U
(hu3nYecKre METO bl aHATN3A!
JI2.2 [Xaxanuna T.H., AHanuTHuecKas XUuMHUs : DNEKTPOHHBIN KaTajior Mocksa FOpaiit; Briciiee
Hukurnaa H.T. y4eOHoe mocodue oOpasosanue, 2010
6.3 IlepevyeHb NPOrpaMMHOIO 00ecTeYeHust
I1.1 |Windows 7 Professional
I1.2  |MicrosoftOffice 2007
I1.3 |antuBupycHoe [10 Dr.Web
4 [MS Teams
I.5 |LMS Canvas
6.4. Ilepeyenb HHGOPMALMOHHBIX CMIPABOYHBIX CHCTEM M NMPOdeccHOHAIBHBIX 023 AaHHBIX
N.1 |Hayunas snekrponnas 6ubnuoreka https://elibrary.ru
N.2 |Onekrponnas 6ubmroreka MU CuChttp://lib.misis.ru
N.3 |9BC YauBepcurerckas 6ubnroreka ornais http://biblioclub.ru
W.4 |Poccuiickas miatrdopma oTKpeITOTO 00pa3oBanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHHE

Ay | Hasnauenue OcHarenne



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
http://elcat.lib.misis.ru/vmsua5379ghkip/app/webroot/index.php

Mertonbt KOHTPOJIA U aHaJIn3a BEUICCTB

Aynutopusi Ne 4 1y1st IpoBeACHUS 3aHATHH JIEKIIMOHHOTO THIIA,
CEMHUHAPCKOTO THIA, TEKYLIErO KOHTPOJS, HHAWBHIYabHBIX
KOHCYJBTallMi{, MPOMEXYTOYHOH aTTeCTalMu, TPYIIHOBBIX
KOHCYJIBTALINN:
mocka KiaccHyecKas, J0CKa HHTEPaKTHUBHAs, KOMIIBIOTEP C
moctynom k cetu "MuTtepHer” (1 mt.), mpoexrop (1 mwr.), 3kpan
(1 mrt.), pabouee Mecto npenoxaasarens, crou (16 wr.), cryn (32
I1T.)

IO :Windows 7 Professional, MicrosoftOffice 2007,
antuBupycnoe I[IO Dr.Web, MS Teams, VisualStudio,
KOMILIEKT TeMAaTHIECKUX MPe3eHTaINH

46

AyZ[I/ITOpI/ISI JJIA CaMOCTOSTEILHOU pa60TI>I JIOCKa KJIaCCUYE€CKasd, KOMIBIOTEp C JOCTYIIOM K CCTH

00yJarommxcst

"Nureprer” (16 wrt.), mpoekrop (1 mwr.), skpan (1 mwrT.), pabouee
MecTo npenonasareis, croi (16 mr.), ctyn (32 mrt.)
ITO:Windows 7 Professional, Microsoft Office 2007, Kommac,
antuBupycuoe ITODr.Web, MS Teams, Visual Studio

8. METOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIUXCA

ﬂl/ICHI/IHJ’II/IHa Tpe6yeT 3HAYUTCIIHFHOTO 00bEMa CaAMOCTOSTEIILHOM pa6OTLI. OTZ[CJ'IBHLIG y‘Ie6HLIe BOITPOCHI BBIHOCATCA Ha
CaMOCTOSATCIIBHY IO npopa60TKy. KagecTBeHHOE OCBOCHHE JAUCHOUIINIMHBI BO3SMOXXHO TOJIBKO ITpHU CHCTEMAaTHYECKOM CaMOCTOSTEIIHHOM
pa60Te. HpI/I OTOM CTYyACHTaM PECKOMCHAYCTCSA BCCTH KOHCIICKT JICKIIMOHHOTO KypCa, UMCTh pa60qy}0 TETpadb A MPAKTUICCKHUX
33H5ITI/II7[, a TAK)KC BHUMATCJIbHO O3BHAKOMHUTCA ¢ MCETOJUYCCKUMHU YKA3aHUAMM 110 KAXKIOMY pa3acity H3y‘laeM0171 JUCHUIIIINHEI.

I[J'ISI HU3y4YCHUA NUCHUIIINHBL HeO6XOI[I/IMO HCIOJIB30BATh JIUTCPATYPY, YKaA3aHHYIO B PA3JICIIC Coz[epxcaHI/Ie.




