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1. EJIN OCBOEHUSA

1.1{CchopmupoBath o011Iee TIpEACTABICHUE O 3a/1a9aX, BO3MOXKHOCTSIX U MPoOIeMax METOIOB aHATTUTHYECKOTO KOHTPOJIS
BEIIIECTB M MAaTCPUAIOB, UX METPOJIOTHYCCKUX XapaKTEPUCTUKAX, alapaTypHOM 0(GOPMIICHHH U 00JIACTSIX MPUMCHCHHS.
Hay4uTth 000CHOBaHHOMY BBIOOPY METO/Ia B 3aBUCHMOCTH OT KOHKPETHOW aHANIUTHYICSCKOH 3a/1a4H, OTIPEICIISITh
XUMHUYCCKHNA COCTaB 00BEKTOB METAJLUTYPIHIECKOTO IPOU3BOCTBA C MOMOIIBI0 COBPEMEHHBIX CPEICTB AaHATUTUYECKOTO
KOHTPOJIS.

2. MECTO B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBI

Huka (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 PAKTUHKH, JJI51 KOTOPBIX 0CBOEHHE TAHHOMH TUCHUTLITHHBI (MOAYJIs1) HEOOX0TUMO KaK
npealiecTByOIee:

2.2.1|TToaroToBKa K MpoOLEAype 3aIlIUThI U Mpoleaypa 3amutsl BKP

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

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

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

3HaTh:

OI1K-4.1-33 BO3MO>KHOCTH M OTPaHUYCHUS METOJIOB aHATN3a

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

OIIK-4.1-31 npuHumn GopMyIupoOBaHUs aHATUTHUECKOM 3a1a4H;

YMerh:

OI1K-4.1-Y3 aHanu3upoBaTh MOITy4YEeHHBIE PE3yIbTATHI

OIIK-4.1-Y?2 npoBOJUTh CTATUCTHYECKYIO0 00pabOTKy pe3ysIbTaTOB aHAIN3a U MPEJICTABIATL PE3yNIbTaT aHAIN3a;

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

Baagern:

OIIK-4.1-B3 HaBbIKaMH ONIPEJEICHUS XUMHYECKOTO COCTaBa 0OBEKTOB METAJUTYPTUYECKOTO MPOU3BOJICTBA C TIOMOIIBIO
COBpPEMEHHBIX CPE/ICTB aHAJTUTUIECKOTO KOHTPOIIS

OIIK-4.1-B2 HaBBIKaMH CTaTUCTHUECKON 00paOOTKHU pe3yIbTaTOB aHAN3a;

OIIK-4.1-B1 HaBbIKamMu IPOBE/ICHHS aHAIN3A 110 BEIOPAaHHOW METO/IUKE;

4. CTPYKTYPA U COOJEP)KAHUE

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

Pa3gen 1. MeToabl aHAJIUTHYECKOTO KOHTPOJIA.
AHaJIu3 Kak npouecc.

11 OO0u1e MPUHIUITEI AaHATUTHYECKOTO KOHTPOJIS 5 2 OIlK-4.1 J1.1
BeLIeCTB U MaTepuaiioB. CTaHIapTU3alMs METOAUK JI1.2J12.1
AQHATUTHYECKOT0 KOHTpons. /Jlek/ 2.2

1.2 IIpopaboTka JIEeKIMOHHOTO MaTepHana. 5 8 OIlK-4.1 J1.1
CamocTosTenbHOe n3ydeHne aurepatypsl. /Cp/ JI1.2J12.1

2.2

Pa3ngen 2. XuMHYeCKHE METObI
AHAJTUTHYECKOT0 KOHTPOJIsI cocTaBa. MeToabl
pa3ieeHus 1 KOHIEHTPUPOBAHMSI.




2.1 OO1mas XxapakTepuCTHKa XUMHYECKUX METOJI0B 4 OIlK-4.1 J1.1
AHATMTUYIECKOTO KOHTPOJA. KomndecTBeHHbIH JI1.2J12.1
aHaIIU3: TUTPUMETPUS U TPaBUMETPUS 2.2
.KucaoTHO-0CHOBHOE THTpPOBaHHE
.Kommnexkconomerpus.

OKHCIUTENTFHO-BOCCTAHOBUTEIILHOE TUTPOBAHHE.
Mertonbl pasnieneHus 1 KOHIeHTpupoBaHus. Oomas
XapaKTEPUCTHKA. IKCTPAKIIUSA U XpoMaTorpadus.
/JTex/

2.2 OCHOBHBIE OHATHS, TEPMHUHBI U UX OIIPECIICHUS B 4 OIlK-4.1 J1.1
00J1aCTH aHATMTHYECKOTO KOHTPOJIS 0OBEKTOB JI1.2J12.1
METaJUTypruYeCKOr0o MPOU3BOJICTBA. XUMUYECKUC 2.2
MeTozp! ananmza. /I1p/

2.3 IIpopaboTka JEKIIMOHHOTO 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
J2.2
Paznen 3. ®U3HKO-XUMHYECKHE METOABI
aHaJImn3a

3.1 DnekTpoxuMmuyeckre MeToabl. Oomas 4 OIlK-4.1 JI1.1
xapakrepuctuka. [loTeHunoMeTpuyeckuii MeTo JI1.2J12.1
aHanu3a. MoHOMeTpHs U TOTEHIIMOMETPUUECKOE J12.2
TUTPOBAHUE. DIICKTPOTPABUMETPUICCKHUE METOIBI
aHATUTHYECKOTO KOHTpos1. DoTomMeTprueckue
METO/Ibl AaHAJTUTUYECKOT0 KOHTpoJs. /JIex/

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

3.3 PaboTa ¢ nmuteparypoii u KoHcekToM Jiekiuii /Cp/ 10 OIlK-4.1 J1.1

J11.2J12.1
2.2
3.4 Brmonaenne qomarmanx 3aganuii  /Cp/ 4 OIlK-4.1 JI1.1
JI1.2J12.1
2.2
Paznen 4. MeToan! onpeeaeHust
razoo0pasyomux npumeceii. Meroabl
pa3iejieHUsi H KOHIIEHTPHPOBAHMSA.
Kom0uHupoBaHHbIe METOABI.

4.1 [Monsrtue "razoobpasyromue 3memMeHTs". 1x 2 OIIK-4.1 |[J11.1 JT1.2J12.1

BIIMSIHUE HA CBOMCTBA METAJUIOB U CILIABOB. 2.2

Omnpenenenne ra3000pa3yomnX JIEMEHTOB
(xucnopona, a30Ta, BOZOPOJa, YIiepoa, Cepbl).
Meron BEICOKOTEMIIEPATYPHOI ra30BOit
skcrpakunu. OOmmue cBeeHus. Anmaparypa
(amexTpudeckue meqn, AeTeKkTopsl). [ytn
MPOHUKHOBEHHUS ra30B B METaIUT ¥ UX (POPMBI
HaxOXXAeHus B Metaie. O0mmas xapakTepucTHKa
METOZOB pa3/eNIeHHsI U KOHIIEHTPUPOBAHUS U UX
kinaccudukanms. Dxerpakiys. CynHOCTh METO/A.
TpebGoBaHMS K OPTaHUIECKUM peareHTaM. TexXHHuKa
sKkcTpakuuu. Xpomarorpagpus. CymHoCTh METO/A.
PazHoBUIHOCTH XpoMaTorpadun. DKCTPaKIUI U
XpoMaTorpadusi Kak OCHOBBI JUIS pa3padOTKH
KOMOMHHPOBAaHHBIX METONOB aHanu3a. O6nactn
MIPUMEHEHNS METO/IOB pa3eieHus U
KOHLeHTpupoBanus. /JIex/




4.2

IMonstue "razoobpasyrorue 3memMeHTsr”. Mx
BJIMSTHHC Ha CBOWCTBA METAJUIOB U CIUIABOB.
Omnpenenenre ra3000pa3yonux EMEHTOB
(kucmopopa, a3ota, BOJIOPO/Ia, YIiiepoia, Cephl).
Meto[ BBICOKOTEMIIEPATYPHOU ra30BOU
akctpakiuu. O0mue cBeneHus. Anmaparypa
(ayIeKTpUYecKue Mmedn, AeTeKTophl). [1yTn
MPOHUKHOBCHMUSI Fa30B B METAJUT U UX (DOPMBI
HaxXxoXxaeHus B MeTayuie. OO0Ias XxapakTepruCcTHKa
METOJIOB pa3/ICIICHUs U KOHIICHTPUPOBAHUS U UX
Kkimaccudukanus. Ikcrpaknus. CylmHOCTh METOA.
TpeboBaHusI K OpraHUYECKUM peareHTaM. TexHuka
3KcTpaknuu. Xpomarorpadus. CynHOCTh METO/IA.
PasnoBumHOCTH XpoMmaTorpadun. IKCTpakys U
xpomarorpadus Kak OCHOBHI [T 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 pa3fieneHus u
KOHIICHTpUpOBaHHs. KoMOMHHPOBaHHBIC METO/IBI.
Mp/

OIIK-4.1

J1.1
JI1.2J12.1
2.2

4.4

Pabora ¢ nmurepaTypoit u koHcriekToM Jekuuii /Cp/
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OIIK-4.1

J1.1
JI1.2J12.1
2.2

4.5

Brimonuenue gomamuux 3aganuii  /Cp/

OIIK-4.1

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

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 aBTOMAaTH3aLUU
AQHAJTUTUYECKOTO KOHTPOJIS.
AToMHO-a0copOIMOHHEIH aHamu3. CIIOCOOBI
ATOMU3AIMH BEIIeCTB. ATOMHO-3MHUCCHOHHBIN
aHanmu3. OMHCCUOHHBIE CIIEKTPBI aTOMOB.
Hctounnku Bo30yKIECHUS CIIEKTPOB.
MHorokaHajibHbIe CIIEKTPOMETPEL. PEHTIeHOBCKME
METO/IbI aHAIN3a (PEHTTCHO(IIyOPECIICHTHBIH,
PEHTTEHOPAIMOMETPHUYECKU, PEHTIeHO(A30BbIi).
Teopernueckue 0CHOBBI. Macc-CIeKTpaabHbIH
aHanu3. [Ipunuun merona. MicTtouHuku MOHOB.
Cnoco0sI peructpaiyu noHoB. ObnacTu
NpUMEHEeHHUs! PU3NYECKUX METOI0B aHaJIH3a.
AKTHBAIOHHBIE METO/IBI aHAJIN3A U UX
Kiaccudukanys. DeMeHTapHbIe YaCTHIIbI.
Snepuble peakunn. HeMTpOHHO-aKTUBAIIMOHHBIN
aHanu3. Mlctounuky HelTpoHoB. [IpuHIMI paboTel
ramma -criekrpomerpa. /Jlex/

OIIK-4.1

J1.1
JI1.2J12.1
2.2

5.2

dusnyeckre METOAbI aHATH3a
(aTOMHO-3MHUCCHOHHBIE, aTOMHO-a0COPOLIMOHHBIE,
PEHTTCHOCIIEKTPAIbHBIC, MACC-CIICKTPAIbHBIC,
aKTUBAIIMOHHEIE MeTOABI). /TIp/

OIlK-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 nomamraux 3agannii  /Cp/

OIIK-4.1

J1.1
JI1.2J12.1
2.2




Paznen 6. Opranuzauusi aHAJTUTHYECKOTO
KOHTPOJIS HA MeTAJIyPru4ecKux
NpeAnpPUSTHSIX.
6.1 OpraHu3anys aHATHTHISCKOTO KOHTPOJIS Ha 5 2 OIlK-4.1 JI1.1
MeTaJuTypruieckux npennpustusx. /Ip/ JI1.2J12.1
2.2
6.2 Pabota ¢ nmuteparypoii u kKoHcIekToM Jiekuuii /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. YHEBHO-METOJANYECKOE H TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iureparypa

6.1.1. OcHoBHas IMTEpaTYypa

ABTOpBI, COCTaBUTENH 3arnaBue Bubmmoteka W3narenscTBO, roj
JI1.1 | Xapuronos IO.A. AHanuTHYECKas] XUMUS JJIeKTpOHHBIMKATAIOT Mocksa Beicmas mkona, 2008
(amamuruka).B 2x k. Ku.1. http://elcat.lib.misis.ru/vmsua537
O01mmue TeopeTHIeCKHe 9ghkip/app/webroot/index.phpurl
ocHoBbl. KauecTBennslif anamms:  |=/notices/index/987672157/defaul
yaeOHHK /61194
JI1.2 | Xapuronos 10.A. AHanuTHyecKas XHUMHUSL DJEeKTPOHHBIN KaTauor Mocksa Bricmias mkona, 2008
(anamutuka). B 2x.kH. KH.2. http://elcat.lib.misis.ru/vmsua537
KonnuecTBeHHBIN 9ghkip/app/webroot/index.phpurl
aHanu3. U3NKO-XUIMUYECKHE =/notices/index/987672157/defaul
(uHCTpyMeHTanbHbIe ) MeTOIBL  [1/61194
aHanu3a: yueOHUK

6.1.2. JlonoJiHUTEIbHAS JINTEPATYypa

ABTOpEI, COCTaBUTENN 3armnaBue bubnmoreka W3narenscTBo, roj
JI2.1 | Hoxpe. IIpod. 3.1. |Xumuueckue, Metoandeckue OCOOHs Mockga, 1979
HBanoBoit (hU3UKO-XUMHYECKUE U
(u3MUecKre METObI aHAIH3A!
JI2.2 |Xaxanuna T.W., AHanuTHYeCcKasi XUMHUS DNEeKTPOHHBINA KaTajior Mocksa FOpaiit; Briciiee
Hukuntunaa H.I'. ydebHoe nmocobue oOpasoBanue, 2010

6.3 IlepevyeHb NPOrpaMMHOIO 00ecTeYeHust

I1.1 | Windows 7 Professional

I1.2 |MicrosoftOffice 2007

I1.3 |anTuBupycHoe I1O Dr.Web

1.4 |MS Teams

I1.5 LMS Canvas

6.4. Ilepeuyenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM H NPO(ecCHOHAIBHBIX 023 JaHHBIX

M.l |Hayunas snektponHas 6ubnuoreka https://elibrary.ru

N.2 |Onexrponnas 6ubmmorexa MU CuChttp://lib.misis.ru

N.3 |9bC YHuBepcurerckas 6ubnuorexa onnai http://biblioclub.ru

N.4 |Poccuiickas minatdopma oTKpsITOro oopasoBanus http://openedu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Hasnauenne OcHamienue



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

Mertoast KOHTPOJIA X aHaJIn3a BECIICCTB

Aymautopus Ne 4 mys mpoBeneHuUs 3aHATHH JEKIIMOHHOTO THIIA,
CEMUHAPCKOTO THIA, TEKYLIEr0 KOHTPOJS, HHAWBHIYAIbHBIX
KOHCYJIbTallli, TNPOMEXYTOUHOH aTTecTaluy, TIPYIIIOBBIX
KOHCYJIbTaLNil:
MoCKa KJaccHdeckas, IOCKa HWHTEPAaKTHBHAs, KOMIIBIOTEpP C
moctyrnom k cetu "Murtepuer" (1 mrt.), nmpoekrop (1 mir.), 3kpan
(1 wr.), pabovee Mecto mpemnogaarens, ctoi (16 mrt.), cryn (32
iT. )

IO :Windows 7 Professional, MicrosoftOffice 2007,
antuBupycHoe [IO Dr.Web, MS Teams, VisualStudio,
KOMIUIEKT TeMaTHIECKHUX MTPe3eHTaINiI

46

AynuTopus Ui CaMOCTOSITEILHOH PabOThI
00yJaroImuxcs

MocKa  KJIaccH4eckas, KOMIIBIOTEp C JOCTYIOM K CeTH
"Nurepuer” (16 mr.), mpoextop (1 mr.), sxpan (1 mrT.), pabouee
MecTo npernoaasates, croiu (16 wr.), cryin (32 wrT.)
ITO:Windows 7 Professional, Microsoft Office 2007, Kowmmac,
anTuBupycrnoe [TODr.Web, MS Teams, Visual Studio

8. METOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIUXCA

JucnuminHa TpeOyeT 3HaYUTEILHOTO 00beMa CaMOCTOATENbHOM paboThl. OTAeIbHbIC Y4eOHbIE BOIPOCH BHIHOCSTCS Ha
CaMOCTOATENIBHYIO IPOopaboTKy. KauecTBeHHOE OCBOEGHHE TUCHUIUIMHBI BO3MOXHO TOJIBKO IIPH CUCTEMAaTHYECKOW CaMOCTOSATEIbHOM
pabore. [Ipu 5TOM CTyA€HTaM PEKOMEHAYETCS] BECTH KOHCIIEKT JIEKIIMOHHOTO Kypca, UMETh pab0vyIo TeTpab ISl MPAKTUUECKUX
3aHATHH, a TaKXKe BHUMATEJIbHO O3HAKOMHTCS C  METOIUYECKUMHU yKa3aHMSMHU IO KaXKJIOMY pa3fielly H3ydyaeMol TUCIUILUTUHEL J{7st
U3Y4eHHUS JUCLMIUTMHBI HE0OX0IUMO HCIONIB30BaTh IUTEPATYPy, YKa3aHHYIO B pazaene ConepxaHue.




