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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

MeTOIlI)I KOHTPOJIAA 1 aHAJIU3a BEHIECTB

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 22.03.02 Meramryprus
Ipoduns
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 33ET
YacoB 1o y4eOHOMY IIJIaHy 108 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 3a4eT 3
ayJUTOPHBIE 3aHATH 20
caMoCTOsITeNbHAs paboTa 84
4acoB Ha KOHTPOJIb 4

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 3

Bun 3anaruit vy | PO Hroro
Jlexnuu 12 |12 |12 |12
JlaGopaTopHsbie 8 8 8 8
Uroro ayn. 20 120 |20 |20
Konrakrnas pabora 20 120 |20 |20
Cam. pabora 84 |84 |84 |84
Yacel Ha KOHTPOJIb 4 4 4 4
Uroro 108 [ 108 | 108 | 108




IIporpammy cocraBum(u):
xnt, Hegheoosa E.B.

Pabouas mporpamma
MeToabl KOHTPOJISI H AHAJIM3A BelllecTB

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO yCTaHABIMBAEMBIH 00pa30BaTENIBHBIN CTaHIAPT BEICIIEro oopa3zoBanus deneparbHOe TOCyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXICHHE BBICIIEro 0Opa3oBanus «HamoHaNbHBIH HCCIET0BATENBCKUI TEXHOIOTHUCCKU
yausepcuter «MUCHC» no vanpasnenuto noarotoBku 22.03.02 Meramnyprus (ypoBeHb OakanaBpuara) (mpukas ot 02.12.2015 r.
Ne Ne 602 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

Hamnpagsnenue noarorosku 22.03.02 Meramnyprus [Tpoduis. MeTaanyprist Y4epHbIX METaIIOB,
22.03.02_19 Meramnyprus_IIpl 3aou 2020.plz.xml , yrBepxaerHoro Yuensm coBeroM ®I'AOY BO HUTY "MUCuC" B cocrase
cootsercTByromeit OITIOIT BO 21.05.2020, nporokon Ne 10/3r

YrBepxaena B coctase OITOIT BO:

Hampasnenne moxrorosku 22.03.02 Meramtyprus [Tpoduns. Metamryprist 4epHBIX METAJUIOB, , YTBEPXKICHHOH Y YeHBIM COBETOM
OT'AOY BO HUTVY "MHUCuC" 21.05.2020, mporoxon Ne 10/3r

Pabouast mporpammMa o7100peHa Ha 3acemaHumn

Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

[Iporoxon ot 24.06.2021 ., Nel 1

PykoBomutenpb noapasaencHus K.¢.-M.H., noueHT [tonTtep J[.A.



1. HEJIX OCBOEHUA

1.1

1.2| Iembio M3ydeHNs AUCIMIUIMHEI SBISIETCA (GOPMHUPOBAHNE ECTECTBCHHOHAYIHOTO MHPOBO33PEHHUS 1 HCCIIEIOBATENbCKON
KyJbTYpHI BBITYCKHUKA. B I1aHe CTaHOBNEHMS HAYYHOTO MUPOBO33PEHHS CTYyACHTOB QUCIUILIMHA "MeToabl KOHTPOJIS U
aHanM3a BellecTBa" MpHU3BaHa yriayOUTh NPECTaBICHUS BBITYCKHUKOB O CTPOSHUH U XMMUYECKHX CBOMCTBAaX BEIIECTBA.
BBIHYCKHI/IK JAOJDKCH OBJIAICTh OCHOBHBIMH METOAAaMU OpraHru3anui U MpOBCACHUSA XUMUYCCKOTO OKCIICPUMCHTA, BKIKOYast
MCTOABI XUMHUYCCKOI'O U (I)I/IBI/IKO-XI/IMI/I‘ICCKOFO aHaJIM3a BEIICCTBA, 3HATh METOJAbI HEPA3PYIIAIOIIETO SKCIIPECC-aHaIn3a

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBbI

Baox OIT: b1.B

2.1 TpeboBanus K l'[pe)IBa]PI/lTe.]'ILHOﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 MexaHuKa KUJIKOCTH U ra30B

2.1.2 | TennorexHuka

2.1.3 | YueOHasg npakTHKA 11O MOTYYCHHUIO MEPBUYHBIX IPO(YECCHOHAIBHBIX YMEHHH

2.1.4 | ®unocodus

2.1.5 |Uudopmaruka

2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/I51) HE00X0AUMO KaK
npeaecTByoLIee:

2.2.1 | Hcropus MEeTalTypru4ecKoi OTpaciu

2.2.2 | KypcoBas HaydHO-HCCIIeIOBaTeNbCKas padoTa (JacTs 1)

2.2.3 | KypcoBas Hay4HO-HCCIIEIOBATENbCKas paboTa (4acTh 2)

2.2.4 | KypcoBas Hay4HO-HCCIIEIOBATENbCKasA paboTa (4acTh 3)

2.2.5 |TocymapcTBeHHast UTOTOBas aTTeCTAIHS

2.2.6 | Aucuuruimasl no Beibopy b1.B.JIB.1

3. PE3YJIBTATBI OBYYEHUMSA 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMH

YK-7.1: Cioco0HOCTb aHATU3MPOBATH NPOAYKIHIO, IPOLECCHI M CHCTEMbI

3HaTh:

VYK-7.1-31 mMeTons! aHaNM3a MPOIYKIIHMHA METAJUTYPIUIECKOT0 TPOU3BOJICTBA, IPAHUIIBI IPUMECHEHHUS METOIOB

IIK-1.2: CnocoGHOCTh BHIOMPATH METOAbI HCCIEI0BAHUS, INIAHMPOBATH U MPOBOAUTH HEOOXOUMbIE IKCIIEPUMEHTHI,
HHTEPNPETHPOBATHL Pe3yabTAThI U 1€71aTh BLIBOALI

3HaTb:

ITK-1.2-31 MeToapI XUMHUYECKOTO, (PU3HIECKOTO U (PU3UKO-XMMHUIECKOTO aHATU3a COCTaBa BEIIECTBA

IIK-1.4: I'oTOBHOCTH HCNOJIL30BATH OCHOBHbIE MOHATHSA, 3AKOHbI U MO/IeJIM TEPMOAUHAMUKH, XHMHUYECKOH KHHETHKH,
TepeHoca Tenjia i Macchl

Ymerb:

TIK-1.4-Y1 npou3BOAUTh pacuyeThl HA OCHOBAHUY MOJIy4EHHBIX SKCIIEPUMEHTAIbHBIX JAHHBIX, YCTAHABINBATh IOTPEIIHOCTD
onpeeNeHus

K-1.1: CnocoGHOCTb K aHAJM3Y U CHHTE3Y

YMmerhb:

ITK-1.1-Y1 aHamu3upoBaTh ¥ BEIOHPATh ONTUMAIBEHYIO METOJUKY U 000pYIOBaHKE [T HAYYIHBIX HCCIICTOBaHHN

Baanernb:

[IK-1.1-B1 meronamu aHanusa, CHHTE3a, HH)XEHEPHOTO IPOEKTUPOBAHUS MPU PEIICHUH KOMIUIEKCHBIX U MHHOBAIMOHHBIX
WMHXEHEPHBIX 33/1a4

IK-1.2: Cnoco6HoCcTh BHIOMPATh METOAbI HCCIEI0BAHUS, INIAHMPOBATH U MPOBOANTH HEOOXOAUMbIE IKCIIEPUMEHTHI,
HHTEPNPETHPOBATH Pe3YJIbTATHI U 1€J1aTh BHIBOJbI

Baanernb:

IIK-1.2-B1 mMeTogamMu SMIUpUYIECKOT0 UCCIIENOBaHNUS (HAOMIOACHUS, OTIMCAHUS, U3MEPEHHUS, CDABHEHHSI, DKCIIEPUMEHTA,
MOJIETUPOBAHUS)




4. CTPYKTYPA U COJAEPKAHMUE

Kon
3aHATHS

HaumeHoBaHue pa3neiioB u
TeM /BMJ 3aHATHS/

Cemectp
/ Kype

Yacos

dopmupyemble
HHIUKATOPHI
KOMIeTeHI Ui

JlutepaTtypa
H L.
pecypchl

IIpumeuanne

KM

Boinmosn
sieMble
padoTsl

Paznea 1. Ilpeamer u
32124 AHAJIUTHYECKOT0
KOHTPOJIS

1.1

CaMOCTOSTEIbHOE U3YICHHE
y4aeObHOTO MaTepuana B LMS
Canvas:IIpeamer u 3agaun
AHATUTHYECKOTO KOHTPOJIS.
MeTobl CTaTUCTUYECKON
00paboTKH pe3yabTaTOB
a"anu3a. CXoquMOCTb,
BOCIPOU3BOIUMOCTb,
JIOCTOBEPHOCTb.
[TorpemHoctu B
aHanmuTH4Yeckoi xumuu. /Cp/

10

J1.1
JI1.2J12.1
J12.2J13.1
013233

1.2

[Ipocteitmne usmepeHus u
MaTeMaTHdeckas 00padoTka
uXx pe3ynsTaToB /JIab/

J1.1
JI1.2J12.1
JI2.2713.1
013233

pabota B
napax

Paznen 2. Meroabl
pasnejieHus U
KOHLEHTPHPOBAHUSI.
Kom0nHnpoBaHHbIE
METOABI

2.1

[peamer u 3amaun
QHATUTHYECKOTO KOHTPOJIS.
Bo3HuKHOBEHHE 1 OCHOBHBIE
ATanbl Pa3BUTHS
aHAITMTHYECKOTO KOHTPOJIS.
B3aumMocssa3b ¢ npyrumu
HAyYHBIMHU TUCHUIUTMHAMH.
Knaccugukanus MeTo10B
QHAITUTHYECKOTO KOHTPOJIS.
Poub coBpeMEHHBIX METOIOB
QHAIIMTUYECKOTO KOHTPOJIS B
MIPOBENICHUN HAYIHBIX
HCCIICIOBAaHUN U OLICHKE
KayecTBa METaJUTypru4ecKom
MPOAYKIIHH.

MeTtonas! pa3aencHus u
KOHIIEHTPUPOBAHUSI.
KoMOuHMpOBaHHBIE METOBI
O0mas xapakTepucTHKa
METO/IOB pa3ieICHUs H
KOHIEHTPUPOBAHUS, NX
knaccugukayst. OcaxaeHue
HEOPTaHHUYECKHMH H
OpraHUYeCKUMH PeareHTaMHu.
CoocaxaeHne. IKCTpaKIusl.
Xpomatorpadus. CymHoCTb
METOOB, 001aCTH
MIPUMEHEHUS METOIOB
pazneneHust u
KOHIIEHTPUPOBAHUS

/JIex/

JI1.1J12.1J13.
1
0103233

2.2

CpaBHHUTENBHAS
XapaKTEepUCTHKA METOIOB
paszeneHus u
KOHILIEHTPUPOBAHUSL.
YcTpaHeHUe MEIIaoIX
KOMIIOHEHTOB.
Coocaxnaenue. /Cp/

10

1.1
JI1.2J12.1
JI2.2J13.1
213233




Pa3nen 3. XumMuueckue
METOJbI:
rpaBUMeTPUYECKUI U
TUTPUMETPHYECKU aHATU3

3.1 O01mas xapakTepucTuKa 2 J1.1
XUMHUYECKUX METOHOB JI1.2J12.1
KOJIMYECTBEHHOTO JI2.2J13.1
OIpEIENIEHUs IIEMEHTOB. 012233
I'paBumerpus. CyniHocTb
MeToja, TpeOOBaHus,

MPEIbSBISIEMbIC K
OCaX1aeMou U
IpaBUMETPUYECKOI
dbopmawm /JTex/

32 TurpumeTpudeckuil aHanus: 2 J1.1
KHUCJIOTHO-OCHOBHOE JI1.2J12.1
TUTPOBAHUE, JI2.2J13.1
KOMIUIEKCOHOMETPHSI, 213253
penokcuMerpus. Brroop
WHIWKATOPOB AJISl pa3IMYHbBIX
METO/I0B TUTpoBanus /JIek/

33 CamocTosATeNnbHOE U3yYeHUE 9 J.1
yuebHOrO Marepuana B LMS JI1.2J12.1
Canvas:ITocTpoeHne KpUBBIX JI2.2713.1
KHUCJIIOTHO-OCHOBHOI'O 212233
TUTpoBaHus. Touka
SKBHUBAJIEHTHOCTH. TouKa
M3MEHeus 1IBeTa UHAUKATOpa.

[Torpemnoctu
tutpoBanus /Cp/

34 CamocToATenbHOE U3yUeHUE 10 J.1
ydebHoro matepuana 8 LMS JI1.2J12.1
Canvas:OKUCIUTENbHO- JI2.2J13.1
BOCCTaHOBUTEIIbHOE 2132053
THpoBaHue. Buapl
tutpoBanus. OcoOeHHOCTH
IPSIMOTO U 3aMECTUTENBHOTO
tutpoBanus. /Cp/

3.5 Ornpenenenue coaepKaHus 2 J.1 pabota B
JKele3a B pacTBOPE €ro CoJin JI1.2J12.1 napax
rpaBUMETPUYECKUM JI2.2J13.1
MmeronoM /J1ab/ 213233
Paznen 4. ®usuko-

XUMHYeCKHE MeTObI
aHaJM3a
(31eKTpOXUMHYeCcKHE U
¢oromeTpuueckue MeTOIbI

4.1 CaMocTOoATeNbHOE U3yIeHHE 8 J.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:Knaccudukarnms JI2.2J13.1
NEKTPOXUMHIECKUX 313233

METOJIOB aHAIHU3a.
IMorenuuomeTpus (npsiMasi 1
KocBeHHas1). CTaHIapTHEIC U
UHIUKAaTOPHBIE 3JEKTPOIBI.
OneKTporpaBUMETPHs.
BHemnuil 1 BHyTpeHHUI
anexTponus. Beibop ycnosuit
JUISL KOTMYEeCTBEHHOTO
3NIEKTPONUTHIECKOTO
BhIeneHns metamia /Cp/




4.2 DoTomeTpust. 3aKOHBI J1.1
MIOTJIOIEHHS JI1.2J12.1
3IEKTPOMArHUTHBIX JI2.2J13.1
M3ITyIeHUH OTHOPOAHBIMH 313233
cucremamu. O0macti
NPUMEHEHUsI (PU3HKO-

XUMHYECKHX METOIOB
aHanu3a /Jlex/

43 CaMocTOoATeIbHOE U3yIeHHE J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:Konaykromerprudeck JI2.2J13.1
Wi METOJ aHAIu3a. 212233
OcobeHHOCTH
aBToMaTH3anuu Metoza. /Cp/

4.4 CamocToATenbHOE U3yUeHUE JI1.1
yueOHOTrO Marepuana B LMS JI1.2J12.1
Canvas:ITonsiporpaduueckuit JI2.2J13.1
aHanu3. XapaKkTepUCTHKA 213253
merona. /Cp/

4.5 Omnpenenenue ¢pocdopa B J1.1 pabota B
cTany GOTOMETPHUUECKIM JI1.2J12.1 rpynre
MeronoM /J1ab/ J12.2J13.1

313233
Pa3gen 5. ®uszuyeckue
METOJbI aHAIN32a (ATOMHO-
IMHCCHOHHBIE, ATOMHO-
a0copOUMOHHBIE,
PEHTreHOCeKTPAJIbHBIE,
Macc-CeKTPaJIbHbIE,
AKTHBAIMOHHBIE METO/BI)

5.1 0030p CIEKTPOCKOTUIECKUX JI1.1
METOJ0B aHAJIN3a U UX JI1.2J12.1
knaccugukanus. Pons JI2.2J13.1
METOJI0B B aBTOMAaTHU3aLUU 215253
aHATMTHYECKOTO KOHTPOJIS.

ATOMHO-3MUCCHOHHBIN
aHaJM3. DMUACCHOHHBIC
CIIEKTPBI aTOMOB. McTOYHHKH
BO30Y)KIECHHS CIIEKTPOB.
MHorokaHanbHbIE
criekTpoMeTpsl /Jlek/

5.2 CamocTosATenbHOE H3yYeHUE J.1
yuebHOTrO Marepuana B LMS JI1.2712.1
Canvas:PeHTreHoBckue JI2.2713.1
METO/IbI aHAJIN3a 2102233
(peHTEeHO(DITYOPECIICHTHBIH,

PEHTreHOpaAMOMETPUYECKHIA,
peHTreHo(a3oBblit).
TeopeTnueckre OCHOBEL.
Macc-crneKkTpainbHbli aHaIu3.
[Ipuaumn mMetona.
Vcrounnkn noHOB. CHOCOOEI
peructpanuu noHoB /Cp/
Pa3gen 6. Metoasl
onpeaeaeHus
ra3006pa3yloIuX MpuMeceii

6.1 CamocTosATenbHOE U3yYeHHE J.1
yuebHOTrO Marepuana B LMS JI1.2J12.1
Canvas:Onpenenenue JI2.2713.1
razo00pa3yrolIrX AIEMEHTOB: 213253

KHCJIOPOa, a30Ta, BOJOPO/A,
yriepona, cepol). /Cp/




6.2 CamocTosTensHOe U3yUeHUe 3 8 J1.1

yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:OcobeHHOCTH JI2.2713.1
SKCTIPECcC-aHaIn3a CTalll U 313233
gyyryHa Ha OAO "VYpanbckas

Cranp" /Cp/

Paznen 7. Opranusanus
AHAJMTHYECKOT0 KOHTPOJIS
HA NPeINpPUsITHSIX

MeTaJLTYPru4ecKoro
MPOU3BOJACTBA
7.1 Opranuzauus 3 2 J.1
aHAJIMTUYECKOT'O KOHTPOJIS Ha JI1.2J12.1
npousBocTBe /JIek/ J12.2J13.1
313233
7.2 /Op/ 3 0 J1.1
JI1.2J12.1
J12.2J13.1
313233
7.3 /3auét/ 3 4 J1.1
JI1.2J12.1
J12.2J13.1
313233

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. Bonnpocsl 1511 caMOCTOATEIbHOM NOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

®dopma aTTecTalyu - 3a4eT
3ayer BBICTABISETCS IO UTOTaM TECTUPOBAHHUSI, BBITOJHEHUS U 3alIUTHI BCEX JIAOOPATOPHBIX pabOT U JOMAaIIHEH KOHTPOJIbHON
paboTHI.




5.2. Ilepeuyenb padoT, BLIMOJIHAEMBIX 10 JUCHUILUIHHE (Moay 10, npakTuke, HUP) - 3cce, pepepaThbl, NpakTHUECKHE U
pacyeTHo-rpacduIeckne padoThbl, KYPCOBbI€ PA0OTHI, MPOEKThI U JAP.

Ortuetsl o nabopatopubiM padotam (OITK-7.1; TIK-1.1; TIK-1.2; [IK-1.4; YK-7.1)
Bomnpocs! k npomexxyrounoit arrectanuu(OIIK-7.1; TIK-1.1; [TIK-1.2; TIK-1.4; YK-7.1)
Paznen 1. Ilpenmer 1 3a1aun aHaTMTUYECKOTO KOHTPOJIS

1.1. Bo3HHKHOBEHHE 1 OCHOBHBIE 3TAIlbl PA3BUTHS aHATUTHYECKOT0 KOHTPOJIs. B3anMOCBsI3b ¢ IpyruMH HayIHBIMU
JucnumirHaMu. Knaccugukanms MeTogoB aHaIMTHYECKOTO KOHTPOUIS. POk COBpeMEHHBIX METO/I0B aHAIUTHYECKOTO KOHTPOJIS B
IIPOBEICHUU HAYYHBIX UCCIIEIOBAHUH U OLEHKE KaueCTBa METAJUIyPruu4eCKON IPOTyKIIUH.

Paznen 2. MeToap! pa3aeieHus 1 KOHIIEHTPUPOBaHus. KOMOMHHUPOBaHHBIE METOIbI

2.1. O0mast XapaKTepHCTHKA METOIOB pa3IeNICHUs U KOHIIEHTPUPOBAHNUS, UX Kiaccuduxayst. OcaxaeHne HeOPraHNIeCKIUMHU 1
opranuueckumu pearentamu. Coocaxaenue. DKcTpakius. Xpomatorpadus. CynHOCTb METOI0B, 00IACTH IPUMEHEHUS] METOA0B
pasZeneHus ¥ KOHICHTPUPOBAHUSL.

Paznen 3. Xumuueckue MeTOIbI aHAIH3a (TPaBUMETPUIESCKUH U THTPUMETPUIECKHN aHAIIN3)

3.1. O0mast XapaKTepHCTHKa XUMHIESCKIX METOIOB KOJIMUYECTBEHHOTO ONPEACIICHNS 3JIEMEHTOB.

3.2. I'paBumerpus. CymHOCTh METOMA, TPEOOBAHUS, TIPEIBABIIEMbIC K OCAXKIAEMOI U TPABUMETPHUECKOH (hopMaMm.

3.3. TutpuMeTpUdecKuil aHaNN3: KHCIOTHO-OCHOBHOE TUTPOBAaHHUE, KOMIIJIEKCOHOMETPUS, peAoKcuMeTpusi. BeIOop HHANKATOPOB
JUISL pa3InYHBIX METONO0B TUHTPOBAHUS

Paznen 4. ®u3uko-XUMHUYECKHE METOABI aHAIN3A: SIEKTPOXUMHUUECKUe U (POTOMETPHUECKUE METO B

4.1. Kimaccuuxanus 31eKTpOXUMIYECKAX METOIOB aHAJIH3A.

4.2. Ilotennmomerpus (IpsMas ¥ KocBeHHas1). CTaHIapTHBIE M HHINKATOPHBIE SIEKTPOIHI.

4.3. DnexTporpaBuMeTpus. BHeHMIA 1 BHYTpEHHUIA d1IEKTpoau3. Br16op ycoBuid sl KOJIMYECTBEHHOTO JIEKTPOIUTHUECKOTO
BBIJIETIEHHS MeTaJlIa.

4.4. Kynonometpus (mpsiMasi 1 KOcBeHHas1). KylmoHoOMeTpruecKkue 3KCIpecc-aHaIn3aTophl.

4.5. Bonprammepomerpus, ee pa3HOBUIHOCTHU. [Tomspr3ainoHHbIe KPUBBIE U UX PacIIn(poBKa.

4.6. ®otoMeTpHs. 3aKOHBI MOTJIOLIEHHS YIEKTPOMArHUTHBIX U3TydeHHH OJHOPOAHBIMH CHCTEMaMHU.

4.7. O6macTn npuMeHEeHNs (PU3NKO-XUMHIECKIX METOJIOB aHAIN3A.

Pazpen 5. dusnueckue MeTOAbI aHAIN3A

5.1. 0030p CIIEKTPOCKONMYECKMNX METOIOB aHAIH3a M UX KJIacCH(HKAIL. POl METOIOB B aBTOMaTH3AIMN aHATUTHIECKOTO
KOHTPOJISL.

5.2. ATOMHO-3MHCCHOHHBIH aHaJIH3. DMUCCHOHHBIE CIIEKTPHI aTOMOB. MICTOYHUKH BO30Y)XICHHS CIIEKTPOB. MHOTrOKaHAIIbHBIC
CTIIEKTPOMETPEI.

5.3. AromHO-a6copOIOHHbIH aHann3. CocOOBI aTOMH3AIU BELIECTBA.

5.4. PeHTreHOBCKHE METO/IbI aHajH3a (PeHreHo(IyOpeCeHTHBIH, PEHTIeHOPaAUOMETPHUECKHA, pEHTTeHO(a30BBIii).
TeopeTnuecke OCHOBBI.

5.5. Macc-cniektpanbHbIit ananu3. [Ipuanun Merona. Mictoannkn HoHOB. CrIoco0BI perucTpaniil HOHOB.

5.6. AKTHBaLIMOHHBIE METO/IBI AaHATH3A U UX KJIacCH(PUKaLs. DIeMeHTapHbIe YacTUIbl. SnepHbie peakuu. HelAiTponHo-
AKTUBALMOHHBIN aHanu3. cTOYHUKH HEeWTpoHOB. [IpuHIMn paboThl raMMa-CIIeKTPOMETpa.

5.7. O6nacty npruMeHEeHUsT PU3UIECKIUX METOJIOB aHAITN3A.

Paznen 6. Metozs! onpeaeneHus ra3000pa3yromux mpuMecei

6.1. 'a3000pa3yromiye 3IeMeHTHI, NX BIMSHIE Ha CBOMCTBA METAJUIOB ¥ CIUIaBOB. [1yTH MPOHNKHOBEHMS ra30B B METAILT U UX
(hopMBI HAXOXKIEHHS B METAIJIE.

6.2. Merton BRICOKOTEMIIEPATYPHOIT ra3oBoi skcTpakuuu OOIue cBeeHus. Anmaparypa (JJIeKTPHYECKUE IEUYH, IETETOPHI).
6.3. Ompenenenne ra3000pa3yronIuX IEMEHTOB: KUCIOPO/Ia, a30Ta, BOAOPOIa, YIIIepoaa, Cephl).

Paznen 7. Opranuzanus aHaNUTHIECKOT0 KOHTPOJIS Ha METAJUTYPTUYECKHUX MIPEAIPUITHIX

7.1. IIpon3BoaCTBEHHAs KiacCU(UKAIMSI METOIOB AaHATATHIECKOTO KOHTPOJISL. [IpOU3BOICTBEHHBIC JIAOOPATOPHH.

7.2. Metpomnormdaeckoe 00ecriedeHre aHATUTHIECKOTO KOHTPOJISL. METOANKH KOJIMYECTBCHHOTO XHMHYECKOTO aHAIN3a, UX
aTTecTauus u ctangapruzanus. CtangapTHeie 0Opasibl.

7.3. AHaNnUTHYECKUH KOHTPOJIb KaK YacTh METAJUTyprHUeCKON TEXHOJIOTHH. ABTOMAaTH3ALHS 1 KOMITBIOTEPH3aLHsl METOIOB
AHAJTUTHYECKOTO KOHTPOJIA.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormcarme 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

IIpumepHsIe TUMBI 3a0a4 11 KOHTposbHOI paboTs! (OIIK-7.1; TIK-1.1; TTIK-1.2; TIK-1.4; YK-7.1)

3agaua Nel
Conepxanne gocdopa B crmase okoio 0.9 %. Paccunraiite Mmaccy HaBeCKH CIlIaBa, KOTOPYIO HEOOXOIUMO B3SATh, YTOOBI
TpaBUMETPUYECKUM METOJIOM OIPENeTHUTh coaep:kanue ¢pochopa B cruiase, eciiv macca BecoBoit popmer Mg2P207 0,1rpamm.

3anaga No2
PaccuunTaiiTe KOHIIEHTPAIUIO JKelle3a B PAaCTBOPE M MOJYYEHHYIO MPU 3TOM OIIMOKY, €CIH ONTHYECKask INIOTHOCTh paBHA
0,46, TonmuHa KIOBETHI 1 ¢M, MOJISIpHBINA KO3 duimeHT noraomenus 1100.

3agaga Ne3

DNeKTpoau3y Ha MHEPTHBIX dJekTpoaax noasepraics pactBop CuSO4 B teuenue 20 muH npu cuie Toka 0,6 A.
Paccunraiite Maccy npoJyKTOB 3JIEKTPOJIM3a M OIIHOKY pacyeToB, €CIU KIacc TOUHOCTH amnepmerpa 0,5, a MaKCUMaIIbHO
n3MepsieMblil Tok prbdopom 0,75.

3agaua Ned
s mpurotosnenus pactBopa BemectBa HCI oopemom 100 Mt 66110 B3STO 2 MII HCXOJTHOTO PacTBoOpa IUIOTHOCTEHIO 1,09
r/cM3. PaccumnraiiTe HOpMaIbHOCTH MOIYYEHHOTO PACTBOPA U MOTPEITHOCTE €€ OIPE/IeTICHUS.

3amaua Ne5
BprauciinTe moTEHIHUAN ITUHKOBOTO AJIEKTPOJIa , MOTPYKEHHOTO B PAcTBOP, COJEP KA UOHBI Zn2+B KOHIEHTPAIUU
0,1 mMonb/n

HroroBoe TecTupoBaHHE MOXKET ObITH MPOBEJCHO IUCTAaHIHOHHO B cucteMe LMS Canvas B BuIe TECTUPOBaHHUS (OIIK-7.1;
ITK-1.1; ITK-1.2; TIK-1.4; VK-7.1)

5.4. MeToauka OueHKH OCBOEHUS JUCUMILIMHBI (Moayas, npakTuku. HUP)

KpuTepun OI[eHKH HTOrOBOTO TECTHPOBAHUS, IPOBOIUMOTO B TUCTAaHIMOHHOH (popme B LMS Canvas
85 <TIlpouent BepHbix 0TBeTOB < 100 - OTIIMYHO

70 < TIporeHT BepHBIX OTBETOB < 84 - XOPOILIO

50 < TIpo1eHT BEpHBIX OTBETOB < 69 — yIOBIETBOPUTEIHHO

6. YHEBHO-METOANWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3ariaBue bubnunoreka WznarenbcTBO, TO, 31. ajipec
JI1.1 |}O.f.XapuroHos Ananutndeckas xumus. B 2-x M.Bricor.mik., 2003,
KH.. Y4eOHHK
JI1.2 | XKebenrsien AU, Ananutrdeckast XUMUSL. M. Undppa—M, , 2012,
XKepnocek A.K., XHUMHYECKHE METObI aHaIn3a.
Tanyts W.E. : YuebHoe mocoodue.

6.1.2. Jlono/HUTEIbLHAS JIUTEPATYpa

ABTOPBI, COCTAaBUTEITH 3arnaBue Bubnmoreka WznarenbcTBO, TOM, 371. ampec
JI2.1 |10.A.Kapnos, AHaNUTHYECKUI KOHTPOJIb B M.: Akagemknura, 2006,
A.l.CaBocTuH, METAJTyprH4eCKOM
B.J.CanpHHKOB MPOM3BOJCTBE: Yueb.mocodue
JI2.2 |Ilog pen. AHaNUTUYECKUI KOHTPOJIb M.:Meramnyprus, 1995,
10.A.Kapriosa METAJTypTrH4eCKOT0

MIPOU3BOJICTBA: YUESOHUK

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTENHU 3arimaBue Bbubnuoreka W3natenscTBo, TOA, 311, aapec
JI3.1 |B.U. I'pb13yHOB, AHaNUTUYECKUI KOHTPOJIb HoBotponuk, 2002,
10.AKapros, METaJTyprH4eCKOro
JL.®.Cepxenko npousBojcTBa (DXMA):
JIa6.mpakTHKyM

6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHOH ceTn « AHTepHET»

31 |H® HUTY "MHCuC" | www.nf.misis.ru




32 | KubepJlennnka www.cyberleninka.ru

33 | Poccuiickas HaydHas aneKTpoHHAs OMOIHOTEKa www.elibrary.ru

6.3 IlepeueHnb NMporpaMMHOro oéecneyeHus

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX

8. METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

YBakaemslii ctygenT! Heo0XoquMo TOMHNTB, YTO aHATUTHIECKHH KOHTPOJIb METAJUTypPIHIeCKOTO TPOU3BOICTBA —
UHTETPUPOBAHHBIA KypC, KOTOPHIi BKIIFOUAET 3HAHUS 10 00IIeH, OpraHn4ecKkoi, (GU3MIecKor, aHATHTHIECKOH XumuH, (usuke,
MmaremaTuke. [109ToMy IpH U3y4eHUH TEOPEeTUUYECKOro MaTepuaa BCeria caeAyeT ONUPaThCsl Ha COOCTBEHHBIE 3HAHUS U3 CMEXKHBIX
HayK.

Jn1s1 yecnenrHoro yCBOGHHS TEOPETHYECKOT0 MaTeprana HeOOXOUMO PEryIsIpHO MOCEIATh JIEKINH, BIyMIHBO CITyIIATh
HperoaBaTels U YIUTh JICKIHUIO B TOT XK€ JAeHb, KOTrja OHa Oblia npociaymana. OcoOeHHOCTH MaMATH I03BOJAT BaM serko
3alIOMHUTH OONBIINI 00bEM MaTepuala ¢ MEHbIIUM YMCTBEHHBIM HAMPSKEHUEM.

BennTe TepMIHOIOTHYECKHH CIIOBAph, MOMONHANTE €r0 U3 JIEKIIUHN B JIEKIHIO, IIOCTOSHHO ITOBTOPSIHTE. 3HAHUE TEPMUHOJIOTHI
JICKUT B OCHOBE TPAMOTHOM Hay4HOU pedr U OCO3HAHMS 3aJad.

Oco6oe BHUMaHKE 00paTHTE Ha IIOJrOTOBKY J1a00PAaTOPHBIX PadOT. 3aIOMHHTE: aHAJIM3 BELIECTBA — JUINTENIBLHBINA U TEXHUYECKU
CITOXKHBIH TIPOIIecC, 0TpaboTaTh MPOITYIIEHHYIO paboTy OyIeT ropasio TpyIHee, YeM BEIITOJIHUTH €€ B TPYIIIIE IT0]] PYKOBOJCTBOM
npernosaBaresns u 1abopanTa!

Ha nabopatopryro paboTy HEOOXOAUMO MPUXOAUTH TOATOTOBICHHBIM: B XaJaTe, C 3al0JIHEHHBIM JJa00PaTOPHBIM KypHanoMm. [1pu
3aI0JIHEHHH XKypHalla CTapaiTeCh OCO3HATH CYIIIHOCTh aHAJIMTHYECKOTO METO/Ia, 3alIOMHHUTH XOJ1 Pa0OTHI, IT0 BO3MOXKHOCTH PELINTh
3agaun. J{is 3Toro HeoOXOAMMO BEIYUUTH TEOPETHUECKUI MaTepHall, OTBETUTh Ha KOHTPOJIBHBIE BOIIPOCHI K Ta00paTOpHOIt padoTe.
Ecnu Bel npuaere Ha 3aHATHE MOATOTOBICHHBIM M OCO3HAHHO BBIMOJTHUTE aHAIIN3 BEIIECTBA, TO BaM He cocTaBUT Tpyda clenars
HEoOXOAUMBIE pacyeThl U 3aIlUTUTh PAOOTy B ICHb €€ BBIMOIHEHMUSI.

CBOEBPEMEHHOE 1 YCIICIIHOE BHIIIOIHEHHE JIa00paTOPHBIX pabOT M TECTOBBIX 33/laHMH ITO3BOJIUT Bam momyduts 3ader
ABTOMATHYECKH.

IIponycku 3aHATHII HEOOXOIUMO OTpadaTHIBATh IO COTTIACOBAHMIO C MpeTnoaaBaTesaeM U Ja00paHTOM.

TexHuueckuil aHau3 — TOHKAs U yBIIeKaTenbHas paboTa. FIHTepec K H3y4eHHIO TUCLUILIHMHBI MOXKET BBIPACTH B OTKPBITHE HOBOTO
croco6a aHanM3a BEIIECTBA MIIM YCOBEPLICHCTBOBAaHNE UMEOLIErocs. bynbre uccnenoparenem, mpoBepsiiTe TUIIOTE3BI U
HpeANoNoXKeHus, y Bac s 3Toro ecTs Bce BO3MOXKHOCTH.

OcBoeHNE TUCIUILUINHEI IPEATIONAraeT Kak PpoBeICHIE TPAANINOHHBIX ayUTOPHBIX 3aHATHH, TaK 1 pabOTY B 3JIEKTPOHHOH
nHpopmarmonHo-00pazoBatensHoi cpexe HUTY «MUCuCy» (OMOC), yacThio KOTOPOit HEOCPEACTBEHHO MPpeJHAa3HAYCHHOH IS
OCYIIECTBIIEHHsI 00pa30BaTENILHOTO Mpoliecca ABIIeTCs DNEKTPOHHBIN 00pa3oBarensHblii pecypc LMS Canvas. O pocTymneH no
URL anpecy https://Ims.misis.ru/enroll/E8333T 1 mo3BoJseT HCMOIB30BATh CICIUATBHBINA KOHTSHT M 3JIEMEHTHI JICKTPOHHOTO
00ydeHNS M TUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TexHonoruid. LMS Canvas Hcronb3yeTcs IpenMyIecTBEHHO ISl aCHHXPOHHOTO
B3aMOJICHCTBHS MEXIy yJaCTHUKaMHU 00pa30BaTEIbHOTO IPOIecca MOCPEICTBOM ceTH «HTepHeT.

UrtoOsl 3¢ eKTUBHO UCIONB30BaTh BO3MOXHOCTH LMS Canvas, a COOTBETCTBEHHO M YCIEUTHO OCBOUTH JUCLUIUIMHY, HY)KHO:

1) 3aperucTpupoBaThcs Ha Kypc. JJIs 3TOro HyXHO NEPENTH MO CCBUIKE ... JIOTHH M Maponb COBNAAAeT C JOTMHOM U MapoJIeEM OT
nrunoro kabunera HUTY MUCuC;

2)B pyOpuke «B Hauano» 03HAKOMUTBCS C COAEPKAHUEM Kypca, BOIPOCAMH ULl CAMOCTOSITENIbHOM MOATOTOBKH, YCIOBUSMU
JOITyCKa K aTTecTaliy, GOpMOI MPOMEKYTOUHOH aTTecTaluy (3a4eT/9K3aMeH ), KPUTEPHUIMU OLICHUBAHUS U JIp.;

3)B pyOpuke « MoIyli», 3aX0/1s B COOTBETCTBYIOIINE Pa3Ielibl H3ydaTh ydeOHbIe MaTepHaIIEl, pa3MeIleHHBIE IIpernoiaBareneM. B
T.4. IOJB30BATHCS JTUTEPATYPOH, peKOMEHIOBAaHHON IperoaBaTeIeM, Iepexois 10 CCBUIKaM;

4)B pyOpuke «bubnnorexay BO3MOKHO MOJIOUPATh AJIS1 BHIIOIHEHHS MMCbMEHHBIX Pa0OT (KOHTPOJIbHbIE, JOMALIHUE paOOTHhI,
KypCOBBIE paOOTHI/TIPOEKTHI) JINTepatypy, pasmerieHayio B 9bC HUTY «MUCuC;

5)B pyOpuKke «3amaHns HyXHO 03HAKOMUTHCS C COIEPKAHIEM 3aJaHus K MICEMEHHOHM paboTe, CPOKaMH CHAYH, KPUTEPUSIMA
OLICHKH. B ycTaHOBNEHHBIE CPOKH BEIITOTHUTH PaOOTY(BI), TOATPY3HUTH 3/1€Ch XK€ JUIS IPOBEPKH. Y JOOHO Ha3bIBaTh (hailn paboTs
ciemyromuM 00pa3oM (Ha3BaHHE MpeaMeTa (CokpaieHHo), rpymmna, @O, nara akryanu3anuu (Ipy MOBTOPHOM Pa3MEILCHUH)).
Hampumep, DOxonomuka MeanoB M.JMI. BMT-19 20.04.2020. Eciin paboTa COmep uT pHCYHKH, (DOPMYIIBL, TO C IIENBI0 COXPaHEHHS
(hopmaTHpOBaHUS ee HyKHO moArpyxars B pdf dopmare.

Paborta, moarpyxaemas i IPOBEPKH, JOJKHA:

- coJepKaTh BCE CTPYKTYPHBIE DIIEMEHTBI: TUTY/BHBIN JIHCT, BBEIEHUE, OCHOBHYIO YaCTh, 3aKII0YEHHUE, CIUCOK HCTOUYHHKOB,
TPHIIOKEHUS (TIPH HEOOXOJMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHUSIMHU.

[IpenonaBarenp B TEUEHHE YCTAaHOBICHHOTO CpOKa (He OoJiee ecsTH JHEeH) mpoBepsieT paboTy U pa3MellaeT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3NI0. B Hell OH yKa3bIBaeT Kak MOJOKUTENBHBIE CTOPOHBI paboTEH, Tak 3aMedanus. [Ipn Hanuauu B perneH3nn
3aMeuYaHuil U peKOMEHIalni, Hy>)KHO BHECTH IIOIIPAaBKH B PabOTy, MOATPY3UTH €€ 3aHOBO JUIS IOBTOPHOI! mpoBepkH. [Ipu 3Tom
Ba)KHO CIIEJIUTH 32 CPOKAMH, B TEUEHUE KOTOPBIX JOKHO OBITh BBIMOTHEHO 3a7aHue. [Ipy HapylIeHHH CPOKOB, YKa3aHHBIX
HperoaBaTeIeM BO3MOXKHOCTh IIOATPY3HTH PAOOTY OCTAETCsI, HO CHCTEMa BEIBOJAUT COOOIIEHNE O HapyIICHHH cpoKoB. I1o
OKOHYaHHH CEMECTpPa MOATPY3HUTh paboTy HE MOTYIHUTCS;

6)B pyopuke «TecTsl» MPONTH TECTOBBIE 3aJjaHNs1, OCBOMB COOTBETCTBYIOIINN MaTepuall, pa3MeLeHHbINA B pyOpuKe « Momymm»;
7)B pyopuke «OLEHKH» OTCIIEKUBATh CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBSIBICHUS» YATATh OOBABICHNS, pa3MeNlaeMble IIpero1aBaTelieM, TaBaTh OOPaTHYIO CBA3b;

9)B pyopuke «O0CyX)IeHHUS» CO3AaBaTh OOCYKICHHSI M YIaCTBOBATh B HUX (00CYKIAr0TCs 00IIMe MOMEHTHI, BEI3BIBAIOIINE
BOIMPOCHI y OONBIIMHCTBA IpyNIbl). JJaHHas pyOpHKa TakKke MOXKET ObITh HCIIOJIB30BaHa JIIsl B3aUMHON IPOBEPKH;

10)posIBIATH pEryasipHYIO aKTHBHOCTB Ha Kypce.




IIperMyIeCcTBEHHO AJISl CHHXPOHHOTO B3aUMOACHCTBHS MEXAY YIaCTHUKaMU 00pa30BaTeIbHOTO MpoIiecca MOCPEACTBOM CETH
«WuTepHer» ucnonbiyercs Microsoft Teams (MS Teams). UToOBI OJHOIEHHO HCHONB30BATh €r0 BO3MOKHOCTH HY)KHO
YCTaHOBUTH NpriiokeHrue MS Teams Ha epCOHANBHBIA KOMITBIOTEp | TenedoH. CTapocTaM HY)KHO co3aath rpymmy B MS Teams.
VY4acrue B Ipymne no3BoJser:

- CIyIIaTh JEKLUY;

- paboTaTh Ha MPAKTHYECKUX 3aHATHSIX;

- OBITH Ha CBSI3U C TIPENOJIaBaTeNieM, 3aaBasi eMy BOTIPOCHI MITH OTBeYasl Ha €ro BOMPOCH! B OOIIEM JaTe TPyIIsl B pabouee BpeMs C
9.00 mo 17.00;

- OCYILECTBJIATH COBMECTHYIO paOOTy HaJ JOKyMeHTaMH (BKJaaka «Daiiisl).

[Tpu npoBeneHNY 3aHATHI B TUCTAaHIIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCer/a paboTaTh ¢ BKIIOYCHHOW KaMepoH.
HcknrodeHne — eciiy Mpero1aBaTelb MOMPOCUT OTKIIOYUTH KaMephl  MUKPOQOHBI B CBsI3H ¢ O0bIIMMU moMexamu. Ha aBarapkax
JIOJDKHBI OBITh UCKITIOUUTENIBHO JIEN0BbIe (HOTO.

[Tpu npoBeneHny JEKIMOHHO-NIPAKTUYECKUX 3aHATUI BEIETCS 3alUCh. DTO JAa€T BO3MOXKHOCTh IPOCMOTPA 3aHATHS B Cllydae
HEBO3MO>KHOCTH MPHUCYTCTBUS Ha HEM WJIM TIPH HEOOXOIUMOCTH BHOBH OOPATUTCS K MaTepPHAaIy U 3aHOBO €0 MPOCMOTPETh.




