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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
[Tpodums MeTtamtyprust 4epHbIX METAJIOB
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
— Uroro
Bun 3anaruit vy | PO

Jlexnuu 8 8 8 8
JlabopaTopHbIe 12 (12 |12 |12
Uroro ayn. 20 120 |20 |20
Konrakrnas pabora 20 120 |20 |20
Cam. pabora 84 |84 |84 |84
B Tom uucne cam.
pabota B pamkax ®OC
Yacel Ha KOHTPOJIb 4 4 4 4
HUroro 108 | 108 | 108 | 108




IIporpammy cocraBum(u):
xnt, [Joyenm, Hegpeoosa E.B.

Pabouas mporpamma

MeToabl KOHTPOJISI M1 aHAJIU3Aa BEIIECTB

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
22.03.02 Meramryprus (mpuka3z Munooprayku Poccun ot 02.04.2021 . Ne 119 0.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

22.03.02 Meramryprus, 22.03.02_23 Meramayprust_IIpMUYM _3a04..plx MeTanmyprus 4epHEIX METAJIOB, YTBEPKICHHOTO
Yuenrsim coBetoM PI'AOY BO HUTY "MUCuC" B cocrase coorBerctBytomeit OITOII BO 30.11.2021, mpoTtokon Ne 41

Vreepxkaena B cocrase OITOIT BO:

22.03.02 Meranyprusi, MeTtamiyprust 4epHbIX METaJIOB, YTBEpKIeHHOH YueHbM coperoM PI'AOY BO HUTY "MUCuC"
30.11.2021, mporoxoin Ne 41

Pabouast mporpammMa o00peHa Ha 3aceTaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (Hoporpounxuii ¢puinair)

IIporokon ot 12.03.2025 r., Ne3

PykoBogurens noapasaeneHus K.I.H., JoueHT A.B.11IBanesa



1. HEJIX OCBOEHUA

1.1

1.2| Iembio M3ydeHNs AUCIMIUIMHEI SBISIETCA (GOPMHUPOBAHNE ECTECTBCHHOHAYIHOTO MHPOBO33PEHHUS 1 HCCIIEIOBATENbCKON

KyJbTYpHI BBITYCKHUKA. B I1aHe CTaHOBNEHMSI HAYYHOTO MUPOBO33PEHHMS CTYACHTOB AUCIUILINHA "MeToabl KOHTPOI
aHanM3a BellecTBa'" MpHU3BaHa yrayOUTh NPECTaBICHUS BBITYCKHUKOB O CTPOSHUH U XMMHUUYECKHUX CBOICTBaX BEIIECT
BBbIyCKHUK JJOJKEH OBJIaIETh OCHOBHBIMHM METO/IaMH OpraHU3allUK U IPOBEICHUS XUMUYECKOTO SKCIIEPUMEHTA,

aHajJm3a

a1
Ba.

BKJIIO4Yas METOAbI XUMHUYCCKOTO M (1)I/I3I/IKO-XI/IMI/I‘ICCKOFO aHaJIn3a BEIIECTBA, 3HATH METOAbI HEPA3PYIIAIOIIETO DKCIIPECC-

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

bnok OII: b1.B

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.2 Jucuunianasl (MOIY/JIH) U MPAKTHKHU, VIS KOTOPBHIX OCBOEHHE JAHHOW JUCHHUIIMHBI (MOYJI51)) HEO0OX0IMMO Ka
npeauIecTByoIee:

K

2.2.1 |IloarotoBka K MpoLEAype 3alMThI U 3alUTa BBITYCKHON KBANH(UKATMOHHON paboThI

3. PE3YJIBTATBI OBYYEHUMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

OIIK-4: Cnioco0eH NpoBOAUTH M3MepeHUsl U HalI01eHuA B cepe npogeccHOHAIBLHOM 1eATeIbLHOCTH, 00padaThIBaThL U
NMPEeACTABJIATH IKCIIEPUMEHTAIbHbIE JaHHbIE

3HarTb:

OIIK-4-31 MeToap! XUMHYECKOTO, PU3NIECKOTO U (GU3UKO-XHMHYECKOTO aHAJIN3a COCTAaBa BEIIECTBA

YMmerb:

OIIK-4-Y1 npou3BOAUTH pacueThl HA OCHOBAHUH MOITYyYEHHBIX SKCIEPUMEHTAIBHBIX JAHHBIX, YCTAHABINBATH OIPELTHOCTh
OIpEIEIICHUS

Baagers:

OIIK-4-B1 meTogamu aHaiM3a MPOAYKIHNH METAJUTypIrHIECKOTO IPOM3BOICTBA, TPAHHIIBI IPHMEHEHUS METOJIOB

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [Ipumeuanue KM Brinoan
3aHATHSA TeM /BU] 3aHATHS/ / Kypc HHAMKATOPbI H 31 sieMble
KOMIeTeHImii pecypcbl padoThI
Paznea 1. IIpeamer u
3a/1a44 AaHAJIUTHYECKOTr0
KOHTPOJIS
1.1 CaMocTOosATeIbHOE U3yUEHHE 3 10 OIIK-4-31 J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:IIpenmer u 3agaun JI2.2J13.1
aHAJIMTUYECKOIO KOHTPOJLS. 013233
MeTtoapl cTaTUCTUYECKOU
00pabOTKH pe3ynbTaTOB
agann3a. CXoauMOCTb,
BOCIIPOM3BOIUMOCTbD,
JIOCTOBEPHOCTb.
[Morpemnoctu B
aHanuTHYeckoi xumuu. /Cp/
1.2 [Ipocreiine n3MepeHus u 3 4 OIIK-4-31 J1.1 paborta B P1
MaTeMaTHdeckas 00paboTka OIIK-4-V1 JI1.2J12.1 rapax
nXx pe3ynsTaToB /J1ad/ J12.2J13.1
213233

Pasgen 2. Meroabl
pa3nejieHus U
KOHIEHTPUPOBAHMSI.
Kom0ununpoBanubie
METOABI




2.1

[Ipenmer u 3anaun
AHATUTHYECKOTO KOHTPOJISL.
Bo3HHKHOBEHNE 1 OCHOBHBIE
3TamBl Pa3BUTHUS
AHATUTHYECKOTO KOHTPOJISL.
B3aumocssa3b ¢ Apyrumun
HAaYIHBIMH JUCITUTIIMHAMH.
Krnaccudukanus Meronos
AHATUTHYECKOTO KOHTPOJISL.
Ponb coBpeMEeHHBIX METO/IOB
AQHATUTHYECKOTO KOHTPOIIS B
MPOBEAECHUU HAyUHBIX
UCCIIEI0BAHUI U OLIEHKE
KauecTBa METaJLTypru4ecKou
HIPOTYKIIHH.

Mertoasl pa3aeneHus u
KOHIICHTPHUPOBAHHS.
KoMmOuHMpOBaHHEIE METOIBI
OO01as xapakTepucTUKa
METOJIOB pa3/ielIeHus U
KOHIICHTPHUPOBAHUSA, HX
knaccugukanyst. OcaxxaeHue
HEOPraHMYECKUMHU U
OpPTaHWYECKIMH pearcHTaMH.
CoocaxaeHue. DKCTpaKLUs.
Xpomarorpadus. CymHocTb
METO/I0B, 00JIacTH
MIPUMEHEHHUS METOIOB
paszeneHus u
KOHLIEHTPUPOBAHHS

/JTex/

OIIK-4-31
OIIK-4-Y1
OIIK-4-B1

JI1.1J12.1J13.
1
01030233

2.2

CpaBHuTeNbHAS
XapaKTEePUCTHKA METOIOB
pasnencHus u
KOHIICHTPHUPOBAHHSL.
VYcrpanenne Memaronmx
KOMITOHEHTOB.
Coocaxnaenue. /Cp/

10

OIIK-4-31

J1.1
JI1.2J12.1
J12.2J13.1
0103233

Pa3nen 3. Xumuueckue
METOAbI:
rpaBUMeTPUYECKUH U
TUTPUMETPHYECKUH aHAIHN3

3.1

OO011as xapakTepuCcTHKa
XUMHYECKHX METOIOB
KOJIMYECTBEHHOTO
oInpeeNeHHs JIEMEHTOB.
I'paBumerpus. CyniHocTb
MeTo/1a, TpeOoBaHus,
MpeabsBIsieMble K
ocakJaeMou 1
TpaBUMETPHIECCKOM
topmam /JIex/

OIIK-4-31
OIIK-4-Y1
OIIK-4-B1

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

32

TUTpUMETpUYECKUI aHaAIN3:
KHCJIOTHO-OCHOBHOE
TUTPOBAHUE,
KOMILIEKCOHOMETPHS,
penoxcumetpusi. Beibop
WHJMKATOPOB ISl Pa3INIHbBIX
MeToJ0B TUTpoBaHwus /JIex/

OIIK-4-31
OIIK-4-Y1
OIIK-4-B1

J1.1
JI1.2J12.1J13.
1
012233




33 CamocTosTensHOe U3yUeHUe 9 OIIK-4-31 J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:IToctpoenue KpuBbIX JI2.2J13.1
KHCIIOTHO-OCHOBHOTO 212233
tuTpoBaHus. Touka
9KBHBAJICHTHOCTH. TOYKa
M3MEHeus IIBeTa HHANKATOpa.

[orpemnoctu
tutpoBanus /Cp/

34 CamocTosATeNnbHOE U3yYCHUE 10 OIIK-4-31 J.1
yuebHOTrO Marepuana B LMS OIIK-4-V1 JI1.2J12.1
Canvas:OKUCIUTENBHO- JI2.2713.1
BOCCTaHOBHUTEIbHOE 212233
TUpOBaHHE. Bubl
TUTpoBaHusA. OCOOEHHOCTH
IPSIMOT'O U 3aMECTUTENHEHOTO
tutpoBanus. /Cp/

35 Ornpenenenue coaepKaHus 4 OIIK-4-31 J.1 pabota B P2
’KeJe3a B pacTBOPE €ro COJu OIIK-4-Y1 JI1.2J12.1 rapax
TPaBUMETPUYECKUM JI2.2713.1
MmeronoM /J1ad/ 313233
Paznen 4. ®usnko-

XUMHYeCKHE MeTO/IbI
aHaJm3a
(3J1IeKTPOXMMUYECKHE N
¢oTomeTpuUecKHE METOABI

4.1 CamocToATenbHOE U3yUeHUE 8 OIIK-4-31 J.1
yueOHOTrO Marepuana B LMS OIIK-4-Y1 JI1.2J12.1
Canvas:Knaccudukanus JI2.2J13.1
AIEKTPOXUMHUYECKHUX 213253
METO/IOB aHAJIN3A.

IMortenuuomeTpust (psiMasi u
KocBeHHas1). CTaHgapTHBIC U
WH/IAKATOPHBIC JICKTPOJIBL.
DIeKTPOrpaBUMETPHS.
Buemnwuii 1 BHyTpeHHUI
ayeKTposnu3. Beioop ycmoBuii
JUTS. KOJIMIECTBEHHOTO
ANEKTPOITUTHICCKOTO
BbIIeNeHus Metaia /Cp/

4.2 ®doromerpusi. 3aKOHBI 1 OIIK-4-31 J.1
TIOTJIOLICHHS OIIK-4-Y1 JI1.2J12.1J13.
3JIEKTPOMATHUTHBIX OIIK-4-B1 1
W3ITy4eHUH OJTHOPOJIHBIMHU 215253
cucremamu. O6macTi
HMPUMEHEHUS (PU3UKO-

XMMHYECKUX METOIOB
ananmza /JIex/

4.3 CamocToATenbHOE U3yUeHUE 7 OIIK-4-31 JI1.1
yuebHOTrO Marepuana B LMS OIIK-4-V1 JI1.2J12.1
Canvas:Konnykromerpuieck JI2.2J13.1
Wil METOJI, aHAJIK3A. 215253
OcobeHHocTH
aBToMaTtH3auuu metozaa. /Cp/

4.4 CaMocTOATeIbHOE U3yIeHHE 6 OIIK-4-31 J.1
yueOHOro Marepuana B LMS OIIK-4-V1 JI1.2J12.1
Canvas:I[Tonsporpaduaeckuit JI2.2J13.1
aHanm3. XapaKTepuCTHKa 313233
Mmeroaa. /Cp/

4.5 Omnpenenenue hochopa B 4 OIIK-4-31 J1.1 pabora B P3
cTamy GOTOMETPHUSCKIM OIIK-4-V¥1 JI1.2J12.1 rpymnmne
MmeronoM /J1ab/ JI2.2713.1

013233




Pazgen 5. ®uznueckue
MeTOAbl AaHAJIN3Aa (ATOMHO-
IMHUCCHOHHBIC, ATOMHO-
a0copOunoHHBIE,
PeHTreHoCeKTpaJIbHbIe,
Macc-CHeKTPaJJbHbIe,
AKTHBAINMOHHBbIE METO/bI)

5.1 0O030p CIEKTPOCKOIIMUECKIX OIIK-4-31 JI1.1J12.1
METOJ0B aHaJIN3a U UX OIIK-4-V1 J12.2J13.1
knaccupukaius. Poib OIIK-4-B1 213253
METOJIOB B aBTOMATH3aIIUU
AQHATUTHYECKOTO KOHTPOJIS.

ATOMHO->MHCCHOHHBII
aHanu3. DMHUCCUOHHbBIE
CHEKTPHI aTOMOB. McTOUHHKH
BO30Y)KAEHUS CIIEKTPOB.
MHorokaHaJIbHEIC
crniekTpoMeTpsl /JIex/

5.2 CamocToATenbHOE U3yYeHUE OIIK-4-31 JIT.1J12.1
y4ae6Horo Matepuana 8 LMS OIIK-4-Y1 J12.2J13.1
Canvas:PentreHoBckue 212233
METO/IbI aHAJIN3a
(peHreHO(ITyOPECIICHTHBIH,

PEHTIeHOpaAMOMETPUYECKHIA,
peHTreH0(]a30BBIif).
Teopernueckue OCHOBBI.
Macc-crneKTpabHbli aHaIn3.
[Ipunnun meroxa.
Uctounnkn noHoB. CriocoObI
peructpanuu noHos /Cp/
Pasznen 6. Meroabl
onpeneeHus
ra3oo0pa3yomux npumecei

6.1 CamocToATenbHOE H3yUeHHE OIIK-4-31 JI1.1
yueOHOTrO Marepuana B LMS OIIK-4-Y1 JI1.2J12.1
Canvas:Onpenenenue J12.2J13.1
ra3000pa3yroIuXx JIEMEHTOB: 213253
KHCIIOPOZIa, a30Ta, BOJOPO/A,
yriepoaa, cepsl). /Cp/

6.2 CaMocTOATeIbHOE U3yIEHHE OIIK-4-31 J1.1
yueOHOro Marepuana B LMS OIIK-4-V1 JI1.2J12.1
Canvas:OcobeHHOCTH JI2.2713.1
JKCIIpecc-aHalInu3a CTajlu U 212233
yyryHa Ha OAO "VYpanbckas
Cranp" /Cp/

Paznen 7. Opranuszanusi
AHAJMTHYECKOT0 KOHTPOJIS
HA NPeInpPUsITHIIX
MeTaJLUTYyPru4ecKoro
NMPOU3BOJCTBA

7.1 Opranuzauus OIIK-4-31 JI1.1J12.1
AQHATUTHYECKOTO KOHTPOJIS OIIK-4-Y1 JI2.2J13.1
Ha npou3BojcTBe /JIek/ OIIK-4-B1 D192 33

7.2 /Op/ OITK-4-31 J1.1 KM1

OIlK-4-VY1 JI1.2712.1
OIIK-4-B1 J12.2J13.1
313233
7.3 /3auét/ OITK-4-31 J1.1 KM2
OIIK-4-V1 JI1.2712.1
OIIK-4-B1 J12.2J13.1
313233

Pa3nen 8. IloaroroBka k
KOHTpO.]'[])l-[])lM
MepOnpUsSITHAM U
BBINOJIHSIEMBIM padoTamM




8.1 O0beM yacoB 3 0
CaMOCTOATEIBLHON paboThI Ha
noarotoBky Kk KM /Cp/
8.2 O0beM yacoB 3 0
CaMOCTOSITEIbHON paboTHI HA
moarotoBky k BP /Cp/
5. ®OHJI OHEHOYHbBIX MATEPHUAJIOB
5.1. KoutpoabHble MeponpusiTus (KOHTPOJbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI s
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon Konrposioe 1_1{11;01235;:(1)\4 L:Ie Bomnpocs! amnst moAroToBKU
KM MEPOIPHUATHE A p p A A

KOMIETCHIIUMN




KM1

KOHTpOJIbHAs paboTa

OIIK-4-31;0I1K-4-
V1;0IIK-4-B1

Teopernueckue BOIIPOCHL U IPAKTUYECKUE 3a1aHKs JOMAILHEH
KOHTPOJIBHOH pPaboThI

3amaun:

1. Conepxanue BeriecTBa A B cruiaBe okoso B%. PaccuuTaiite Maccy
HaBECKH CIIIaBa, KOTOPYIO HEOOXOANMO B3SITh, YTOOBI
TPaBUMETPUIECKIM METOZOM OIIPE/ENIUT CO/Iep KaHIe BEIIecTBa A B
CIIIaBe, eciii Macca BecoBoil hopmel C coctaBisieT J| rpamm.

2. PaccunTaiiTe KOHIIEHTPALIUIO BEIECTBA A B PAaCTBOPE U MOIYYEHHYIO
TIPU 3TOM OIIHOKY, €CIM ONTHYECKast INIOTHOCTD paBHa B, TonmuHa
ktoBeTHl C, MOJISIpHBIHA k03¢ GHIueHT moraomeHus [l

3. DAEKTPOIN3Y HAa MHEPTHBIX AJIEKTPOAaX MOJBEPrajcs pacTBOP
BelecTBa A B TedeHHe BpeMeHu B mpu cune toka C. Paccunraiite
Maccy IMPOIYKTOB JIEKTPOIHN3a M OMIMOKY PacdeToOB, ECIIH KIIacC
TOYHOCTH amriepMmerpa JI, a MakCUMallbHO H3MepsieMbIil TOK IpHOOpOM
E.

4. [l IpUTOTOBJICHHSI pacTBOpa BeriecTBa A 00beMoM B ObL10 B34TO
C MJI HCXOJHOTO pacTBOpa INIOTHOCTHIO J. Paccuuraiite HOpManbHOCTh
MOTYy4EHHOTO PacTBOpa U MOTPEIIHOCTD €€ Onpe/ie-IeHHUs.

5. Beruucnure noTeHyan 3MeKTpoa A, MorpykKeHHOro B pacTBOP,
cofepxauuii HoHsl B B koH-1nieHTpanuu C

Teopernueckue BOIpOCkL:

1. ChopmynupyiiTe, Ha KaKue BHABI ACTATCS U3MEPEHHS U
CBsI3aHHBIC ¢ HUMH TorpermHocTH? Kax paccunteiBaercst abcomoTHAS 1
OTHOCHUTeJIbHAS NorpelrHocTH? YUTo MoKa3bIBaeT JOBEPUTENb-HbINH
UHTEPBaJI U JIOBEPUTEIIbHAS BEPOSITHOCTH?

2. INosicanTe, YTO HA3BIBAIOT CTAHIAPTHEIM oOpasmoM? Kakme
BUJIBI 00pa310B Bam n3BecTHBI? MOXKHO JIM B yCIIOBUSX JIaDopaTopuu
KOMOMHATa M3rOTOBUTH CTaHAAPTHBIC 00pa3ibl? OTBET MOSICHUTE.

3. W3BecTHO, 9TO IS pacIIU(POBKU aHATUTHYECKOTO CHUTHAajIa
B (PM3MKO-XMMHYECKOM aHAIIN3E UCTIONIB3YIOT METO I'PaTyHPOBOYHOTO
rpaduka Ui MeToa 100aBku cTangapra. Oxapakrepu-3yinTe o0a STHX
MeToza.

4. JaiiTe Kmaccu(pUKanmuio METOI0B MOJICKYIISIPHOMH
cnekTpockonuu. KopoTko oxapakrepuzyiTe 3T METOBL.

5. Jaiite knaccu(UKanO METOJOB ATOMHON M SACPHOI
cnekTpockonuu. KopoTko oxapakrepu-3yiiTe 3Tu METOBI.

6. JlaiiTe XapaKTepUCTUKY ONTHYECKOIO 3MUCCHOHHOIO
CHEKTPAJILHOTO aHaJIM3a.

7. JlaiiTe XapaKTepHCTHKY aTOMHO-a0COPOIIMOHHOTO aHaN3a.
8. JlaliTe XapaKTepUCTHKY PEHTICHOCHEKTPAIbHOTO aHaIN3a.
9. Kpatko oxapakTepusyiiTe MeTOABI JIOKAIbHOIO aHAIN3a U
aHaJIu3a MOBEPXHOCTH, IPUMEHsIe-MbI€ B METAJLITYPT HH.

10. OxapakTepu3yiiTe METO/bl aHAJIN3a JKEJIE30PYAHOIO ChIPbS.
11. OxapakTepus3yiiTe METOAbI aHAIN3a ChIPbs B LIBETHOU
METaJUTyprHH.

12. OxapakTepu3yiTe METO/bl aHAIHM3a YyYHOB W IIJIAKOB.
13. OxapakTepu3yiTe METObl aHAIH3a MPOIYKIINH
CTaJIEIUIaBUIBHOTO IIPOU3BOICTBA.

14. OxapakTepusyiiTe METO/bl aHaJIN3a BHICOKOUUCTBIX
BEILIECTB.

15. OxapaxTepusyiiTe METO/bl aHAINU3a MPOLYKIUH
MOPOLIKOBOM METAJTypriH M KOMIO3UT-HBIX MaTepUaoB.

16. CHCTEMHO ONMUIMTE OPraHU3aLUI0 AHATUTUYECKOrO

koHTpoist Ha OAO «VYpanbckas Cranb»




KM2

3a4€T

OIIK-4-31;0I1K-4-
V1;0IIK-4-B1

Teoperuueckre BOMPOCHI U MPAKTUUCCKUE 3aaHusI OMICTOB LISt
MPOBEACHHUS 3a4eTa B yCT-HOit hopme

Pasnen 1. IlpenMer u 3a1a4y aHATUTUYECKOTO KOHTPOJIS

1.1. BO3HHKHOBEHHE 1 OCHOBHBIE ATAIbI Pa3BUTHS aHATUTHYECKOTO
KOHTpOJIsl. B3auMoCBs3b ¢ ApYrUMU Hay4YHBIMH AUCLIATUTMHAMH.
Knaccudukamms MeTonoB aHaIUTHIECKOro KOHTPoIs. Pomnb
COBPEMEHHBIX METOJI0B aHATUTUIECKOT0 KOHTPOJIS B IPOBEACHUU
Hay4YHBIX UCCIIEJOBAHUH U OILIEHKE KayeCTBa METaJLTypru4ecKoi
TPOIYKIIH.

Pasnen 2. MeTtoas! pazjencHus 1 KOHLIEHTPUPOBAHUS.
KomO6uHupOoBaHHbBIE METOABI

2.1. OOuras xapakTepUCTHKa METOI0B Pa3/IeJICHUS U
KOHIICHTPUPOBAHMSA, UX Kiaccupukanusa. OcaxneHne
HEOpraHMYECKUMHU M OpraHUIecKUMHU peareHTamu. CoocakaeHue.
Okcrpakius. Xpo-marorpagpus. CylmHOCTs METOAOB, 00JIaCTH
TPUMEHEHUSI METOJIOB pa3/IeNIeHNs U KOHIICHTPHPOBa-HIIS.

Paznen 3. Xummdaeckne METOIbI aHATIH3a (TPAaBIMETPHICCKUH 1
TUTPUMETPUUYECKHUN aHATIHI?3)

3.1. O61ast xapakTepUCTUKA XUMHUECKHX METOJ0B KOJIMYECTBEHHOI'O
OIIpeeIeHNs JEMEHTOB.

3.2. I'paBumerpus. CymHOCTb METOA, TPEOOBAHUS, IPEIbABIIEMbIC K
OCaK/1aeMOH ¥ TPaBUMET-PHYECKOH (hopMam.

3.3. TurpumeTprUecKuil aHAJIN3: KUCIOTHO-OCHOBHOE THTPOBAHUE,
KOMIUTEKCOHOMETPHSI, PeIOK-CUMETpHs. Br1Oop nHANKAaTOPOB 11
Pa3IUYHBIX METOIOB TUTPOBAHHS

Paznen 4. ®u3snKo-XMMHUYECKHE METO/IBI AHANIU3A: HIIEKTPOXUMHUIECKUE
1 POTOMETPHUECKHE METO-IIBI

4.1. Knaccuguxanus 31eKTpOXUMHUYECKUX METON0B aHAIH3A.

4.2. Tlorenmometpus (npsmas U KocBeHHas ). CTaHIapTHBIE U
WHIMKATOPHBIE 3JIEKTPOIHI.

4.3. DnexTporpaBuMeTpys. BHEIIHMI 1 BHYTPEHHUH 3JIEKTPOIIH3.
Br160p ycioBuii A5l KOJHMYE-CTBEHHOTO AIIEKTPOTUTHYECKOTO
BBIJIETIEHHS METaJlIa.

4.4. Kynonometpus (TipsiMasi 1 KOcBeHHas1). KylmoHOMeTprueckue
9KCIpecc-aHaTU3aTOPBI.

4.5. BonsTamnepoMeTpus, ee pasHOBUAHOCTH. [lonsipu3annoHHbIe
KPHBBIC U MIX pacIn(ppoBKa.

4.6. ®oroMeTpusl. 3aKOHBI NOMIOLEHHUS IIEKTPOMAarHUTHBIX
U3ITydeHUH OTHOPOAHBIMH CHCTEMA-MH.

4.7. O6nactu npuMeHeHus PU3UKO-XMMHYECKHX METO/IOB aHAJIM3a.
Pasnen 5. ®usndeckue METObI aHANHU3A

5.1. 0030p CHEKTPOCKONMYECKUX METOMOB aHAIN3a U UX
Kiaccudukanus. Posb MeTos0B B aBTOMa-TH3alMK aHATUTHYECKOTO
KOHTPOJIAL.

5.2. ATOMHO-3MHUCCUOHHBIN aHaIU3. OMUCCUOHHBIE CIIEKTPBI ATOMOB.
Hcrounnku Bo30yXIeHHUsI CIEKTPOB. MHOrOKaHa bHbIE CIIEKTPOMETPBI.
5.3. AtomMHO-a06copOIOHHBIH aHan3. COCOOBI aTOMH3AINU
BEIIECTBA.

5.4. PeHTreHOBCKHE METOABI aHATHU3a (PEHTeHO(IYOPECLeHTHBIH,
pEeHTreHopauoMeTpruueckuil, peHTreHo¢asoBslit). TeopeTudeckue
OCHOBBI.

5.5. Macc-cnexrpanbablii ananu3. [Ipunnun merona. Mcrounuku
1noHOB. CriocoObl perucTpaluy HOHOB.

5.6. AKTHBAIIMOHHbIE METOIbI AHAIN3A M MX KIaCCU(HKALINL.
OneMeHTapHble YacTULBL. SInepHble peakuuu. HelitponHO-
aKTHBAIIMOHHBIN aHamH3. VcToYHUKY HeUTpoHOB. [IpuHIMI paboTh!
raM-Ma-CIeKTpoMeTpa.

5.7. O6nacty npruMeHEeHUsT PU3UIECKUX METOJIOB aHAITN3A.

Paznen 6. Metos! onpeaeneHus ra3000pa3yomux mpuMecei

6.1. 'az000pa3yroriye 3JeMEHThI, UX BIMSHUE HA CBOMCTBA METAJIIOB U
cr1aBoB. [1yTH NpOHNK-HOBEHUS Ta30B B METAILT ¥ UX (POPMBI
HaXOXJICHUS B METaJlIe.

6.2. Merton BBICOKOTEMIIEPATYpHOII ra30Boii skcTpaxkuuu Obmmue
cBefeHus. Anmapartypa (3JeK-Tpu4eckue Medu, eTETOPhI).

6.3. Ompezenenne ra3000pa3yroNIUX IEMEHTOB: KUCIOPO/Ia, a30Ta,
BOJIOPOJIa, YTIEePOa, CEPhI).

Pazpen 7. Opranu3zanysi aHATUTHYECKOTO KOHTPOJISI Ha




METaJUTypPTrHUECKUX IPEANPUATHIX
7.1. Ilpou3BoAcTBeHHAS KiTacCU(UKALUSI METOIOB AaHATUTHIECCKOTO
KOoHTpoJIs. [Ipon3BoaCTBEH-HEIE TA0OPATOPHH.
7.2. Metponorudeckoe odecreucHne aHaTUTHIECKOTO KOHTPOJIS.
MeToanKH KOJMYECTBEHHOT'O XUMHUYECKOTO aHaIN3a, UX aTTeCTalus U
cragpapruzanus. CTaHgapTHBIC 00pa3Ibl.
7.3. AHanmuTUYECKUN KOHTPOJIb KaK 4aCTh METAJUTyprU4eCcKOM
TEXHOJIOTHH. ABTOMAaTH3alUs U KOMIBIOTEPH3ALUS METOI0B
AQHAJTUTUYECKOT'O KOHTPOJIS.
5.2. Ilepeuenn pa6oT, BeinoJiHsIeMbIx 0 aucuumiune (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedgepar, JIP, IIP u 1.11.)
Kon HazBanue Iposepsiemeie
HHIIKATOPHI Coneprxanue paboTsI
paboTsI paboTsI .
KOMIIETeHLM I
P1 naboparopHas OIIK-4-31;0I1K-4- | 1. Bunxsr omm6oK B aHAIH3E
pabota Nel V1 2. YcTpaHeHHe CHCTeMaTHIECKUX MOTPeIIHOCTeH
[Ipocreitmue 3. YcraHOBIIEHNE MOTPEITHOCTH IPSIMBIX U3MEPEHHUH
HU3MEpEHUS 1 4. YcTaHOBICHHE TIOTPEITHOCTH KOCBEHHBIX H3MEpEeHHUI
MaTE€MaTHYECKast 5. YcraHoBieHue NpuOOPHOM MOTPEITHOCTH
00paboTka ux
pE3yNbTaTOB
P2 nabopaTopHas OIIK-4-31;0I1K-4- 1. CymHOCTh TpaBUMETPUYECKOTO METO/1a
pabota Ne2 Vi 2. ®akTop nepecyera
Omnpenenenue 3. PacdeT HaBecKkH Ui IPOBEACHUS IPABUMETPUUECKOTO aHAJIH3a
CoJIep KaHUS JKee3a 4. TpeboBaHus, IPEABIBIAEMbIE K OCAXKAaEMON U I'PaBUMETPUUECKOM
B PacTBOpPE €TO COJIH (opmam
TPaBUMETPUIECKIM
METO/I0M
P3 naboparopHas OIIK-4-31;0I1K-4- 1. CymHoCTh (OTOMETPUUECKOTO METOIa
pabota Ne3 Vi 2. TpeOoBaHuUs K pacTBOpaM
Onpenenenue 3. 3akoHBI HOTOMETPUH
¢doctopa B ctanu 4. Beibop cBeroduibTpa
(OTOMETPHUYCCKIM 5. Meron nobaBku cTaHzapTa
METOJIOM 6. PacueT KOHIIEHTpalK PacTBOPOB I10 U3BECTHON ONTHUYECKON
IUIOTHOCTH

5.3. O1neHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TECTOB U T.l'[.)

IIpumepHbIe TUTIBI 3a7a4 I KOHTPOJIBHOI paboTHI

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

3agaua Ne2
PaccuuTaiiTe KOHIIGHTPAIUIO JKelle3a B pacTBOPE M MOJIYYEHHYIO MPU 3TOM OLIMOKY, €CIH ONTHYECKas INIOTHOCTh paBHA
0,46, TonmKHa KIOBETHI | ¢M, MOJIIpHBIH K03 duitnenT moraorenus 1100.

3agaga Ne3

DNeKTpoan3y Ha MHEPTHBIX dJekTpoaax noasepraics pactBop CuSO4 B teuenue 20 muH npu cuie Toka 0,6 A.
Paccunraiite Maccy MpoJyKTOB 3JIEKTPOJIM3a M OIIHOKY pacyeToB, €CIU KIacc TOUHOCTH amnepmerpa 0,5, a MaKCUMaJIbHO
n3MepsieMblil Tok prbdopom 0,75.

3agaua Ne4d
s mpurotosnenus pacteopa BemectBa HCI oopemom 100 Mir 66110 B3STO 2 MII HCXOJTHOTO PacTBOpa IUIOTHOCTEIO 1,09
r/cM3. PaccumnraiiTe HOpMaIbHOCTH MOIYYEHHOTO PACTBOPA U MOTPEITHOCTE €€ OIPE/IeTICHUS.

3amaua Ne5

BpIanciinTe moTEHIHUAT ITUHKOBOTO AJIEKTPOJIa , MOTPYKEHHOTO B PACTBOP, COJEPIKANIMIA UOHBI Zn2+B KOHIEHTPAIUN
0,1 mMonb/n

HroroBoe TecTupoBaHHE MOXKET ObITH MPOBEJACHO TUCTaHIMOHHO B cucteMe LMS Canvas B BuIe TECTUPOBaHHUS




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ipu oreHKe pe3ynbTaToOB 3aIUTHI OTIETOB M0 JTa0OPATOPHBIM PabOTaM HCIIONB3YeTCsl OMHApHAs CHCTEMa, KOTOpast
IPEyCMaTpUBAECT CIEAYIOLIME Pe3yNbTaThl U KDUTEPUU OLEHUBAHUS:

«3a4TEHO» BrimonHeHs! Bee 3a1aHus 1a00paTOpHOI padOTHI, CTYIEHT OTBETHI Ha BCE KOHTPOJBHBIC BOIPOCHI

«HE 33a4TEHO» CTyneHT He BBIONHII WIX BBIOTHHUI HENIPABIIIBHO 3aJaHUS Ta00paTOpHOH pabOTHI, CTYJACHT OTBETHI Ha
KOHTPOJIbHBIE BOIPOCH! C OIMIMOKAMH WM HE OTBETHUJ Ha KOHTPOIIbHBIE BOIPOCHI

B cucteme oreHKH 3HAHUI, YMEHUIT 1 HABBIKOB IO pe3yIbTaTaM IIPOBEICHUSI KOHTPOJIBHOH PaObOTHI HCIIONB3YIOTCS CIEAYIOINE
KPUTEPHUU:

Pesynbrar oLeHMBaHUA Kpurepuu onenku

«OTIMYHO» 3a moyHOe OBNANICHUE COJCPKAaHWEM yJIeOHOTO MaTepHaa, BiaJeHUE MOHATHIHHBIM arnapaTtoM, yMEHHUE
pelaTh IPaKTUYECKUE 3aJa4u, FPaMOTHOE, JOTHYHOE U3JI0KEHUE OTBETA.

«Xopo1o» Ecnu cTyaeHT NOJIHO OCBOMII y4eOHBIM MaTepuall, BIaJeeT MOHATUHHBIM anmapaToM, OCO3HAHHO MPUMEHSET
3HaHUS IS PelIeHHs TPAaKTUYECKUX 3a]ad, TPaMOTHO M3JIaraeT OTBET, HO COep)KaHue 1 (popMa OTBETa UMEIOT HEKOTOPbIS
HETOYHOCTH

«Y 1OBIETBOPUTEILHO Ecnu ctyneHT oOHapyxuBaeT 3HaHHE U MOHIMAaHHE OCHOBHBIX MOJIOXKEHUII ydeOHOro MarepHana,
HO HM3JIaraeT ero HeloJHO, HEMOCIeN0BaTeIbHO, N0ITyCKaeT HETOUHOCTH B OIIPE/IeNIeHNe MOHATUH, B IPUMEHEHNH 3HAHUH JUIs
pelIeHns PaKTHIECKHX 3a7a4, He yMEeT JI0Ka3aTeJIbHO 000CHOBATh CBOM CYXKICHUS

«HeynoBnerBopurenbHO» Ecnu cTyneHT mMmeeT pa3po3HEHHBIE, OECCHCTEMHBIC 3HAHMS, HE YMEET BBIICIATH TTIaBHOE M
BTOPOCTETIEHHOE, JIOITyCKaeT OMUOKY B ONpeereHe OHATHH, HCKaXKaeT UX CMbICT, OECTIOpsIOYHO U HEYBEPEHHO U3/1araeT
MaTtepuai, He MOXKET IPUMEHATh 3HaHWs 715 PEIleHns TPaKTHUECKUX 3a/1a4; 3@ ITOJHOE He3HAHUE U HEMIOHUMAaHUe y4eOHOro
MaTepuaia Wil 0TKa3 OTBE4aTh

Kpurepuu orieHku 3a4yera

OreHka «3a4TeHO» CTAaBUTCS, €CITH

- Ha TEOPETUIECKHE BOIPOCH! JaHbI OOIIHE OTBETHI

- 00y4aIOIIUIiCsS OPUCHTHPYETCS B MaTepUaIe

Onenka «He 3a4TeHo» cTaBHUTCH, €CIH

- He pellleHa 3a/1a4a W IIPaBIIBHBIN OTBET AaH HA OJWH BONpoC (00 HY HA OJWH)

- o0ydaromuiics B MaTepuaje AUCHUILTHHBI IPAKTUIECKH HE OPHEHTUPYETCS, T.€. HE MOXKET JaTh JaXke OOIIUX CBEACHHUH 11O
BOIIpOCY

Kputepun oLieHKH UTOTOBOTO TECTUPOBAHMS, MPOBOAUMOIO B TUCTaHIIMOHHON Popme B LMS Canvas
85 < IlpoueHt BepHbIX 0TBeTOB < 100 - OTJIIMYHO

70 < IIpoueHT BEpHBIX OTBETOB < 84 - XOopouIo

50 < IIpomeHT BepHBIX OTBETOB < 69 — yIOBICTBOPUTEIHHO

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

3armaBue Bubanoreka

ABTOpLI, COCTaBUTCIIN

W3naTenbcTBO, TOM, 3. afpec

JI1.1 |1O.5.Xapuronos

Ananutrueckas xumus. B 2-x
KH.: Y4eOHHK

M.Beicurmk., 2003,

JI1.2 | XKebGenrsies AU,
XKepnocexk AK.,
Tanyrs W.E.

AnanuTHYecKast XUMHUS.
XUMHYECKHE METOIBI aHAIIN3A.
: YyebHoe mocodue.

M. Undpa — M, , 2012,

6.1.2. Jlono/iHUTEILHAS JIMTEpPaTypa

ABTOpBI, COCTaBUTENU

3arnaBue

Bubanoreka

M3narenscTBO, roa, 3. anpec

JI2.1 |}O.AKapmos,
A.JIl.CaBoctuH,
B.JI.CanpHuKOB

AHaNUTUYECKUHN KOHTPOJIb B
METaJLTyprHYeCcKOM
HPOU3BOJCTBE: Yued.mocodne

M.: Akagemknura, 2006,

JI2.2 |Ilon pen.
10.A Kapmosa

AHanTUTHYECKUN KOHTPOJIb
METaJUTyprHUeCKOro
MPOU3BOJICTBA: Y YeOHUK

M.:Metamnyprus, 1995,

6.1.3. MeTroanueckue pa3padoTku

ABTOpBI, COCTaBUTENIU

3ariaBue

Bubanoreka

M3parenscTBO, roa, 311. anpec




ABTOPBI, COCTaBUTEIH 3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI3.1 |B.W. I'psI3yHOB, AHaNUTUYECKUN KOHTPOIIb Hosotponuk, 2002,
10.A Kaprnos, METaJUTypruuecKoro
JL.®.Cepxenko npousBojcTBa (DXMA):
Jla6.mpakTrKymM
6.2. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTEpHET»
31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
D3 | Poccuiickas HaydHas IeKTpOHHAS OMOIHOTEKa www.elibrary.ru
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
I1.1 | Microsoft Office 2007 Russian Academic OPEN No Level
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauienue

133 VYuebnas ayIUTOpHs s 3adsatuil | Kommmekr — yueOHOM — mebenmn  Ha 56 Mect  gus
JICKIIMOHHOTO THIIA, NPAaKTHYCCKUX | OOydyarommxcs, 1  CTalMOHAPHBIA  KOMIBIOTEpP IS
3aHATUI MPEeToJIaBaTeNs ¢ BBIXOJOM B HHTEPHET, MPOCKTOP, dKpaH

HAaCTEHHBIH, JIOCKa ayauTOpHas MeloBas, BeO Kamepa
Logitech, KOJOHKHM, JHMIIEH3UOHHBIE MporpamMmel  MS
Office, MS Teams, antuBupyc Dr.Web.

134 VYyeOHast ayAuTOpHUA g 3adatuil | Kommnexkr  yyeOHoi — mebenmn  Ha 40 mect  gus
JICKIIMOHHOTO THIIA, NPaKTHYCCKUX | OOydarommxcs, |  CTalMOHAPHBIA  KOMIIBIOTEp  IUIS
3aHATHI MPEToIaBaTeNss ¢ BBIXOJOM B HHTEPHET, MPOEKTOpP, dKpaH

Ha IOTaTUBE, JOCKAa ayIdWTOpHas MenoBas, Be® Kamepa
Logitech, KoJIOHKH, JHICH3MOHHBIC MpOrpaMMbel MS
Office, MS Teams, antuBupyc Dr.Web.

140 VY4ebHast 1ab0paTOPHst XUMUAN KomrmuiekT o0opynoBanus aias  JjgabopaTopud oOmied u

Heoprannueckor xumun H® HUTY MUCuC 04.2.3.0163,
1 .

(Cron-motika aovinas CMCIT 1200, 2 T, cTon
nadopatopueiii ¢ smukamu CJISI 1200, 6 wir., Tabyper
nabopatopHerid 20 mT., CTEJUTaX IS XajmaroB, | 1mIT.,
IITaTUB Ja0OPaTOPHBIN MeTayuindeckuil i Oroperos 110,
S5 mr., ITaTUB  J1a0OpaTOpHBIA Uil 3aKpEIUICHUs
XMUMHYECKOH Tmocynbl M obOopymoBanms, 10 1mT., Becw
anexkTpoHHsle BYJI-200, 1 mT., Bechl aHanuTuueckue AB-
210-01, 1 mr., MIMTKAa HarpeBaTeNbHAas O>JEKTpUUECKast
I19J1, 4wt., muctusaTop nadopaTopubii, 1 mT., pH-meTp
craronapubsiii OKCIIEPT-001-3, 4 mT., nocka menoBas, 1
IIT., TEPMOMETP JJIEeKTPOHHBIH mopratuBHBI UT-15 17K,
15 mr., marHutHas wmemanka [19-6100, 15 wr., cocyn
KaJOPUMETPUUYECKAH I TPOBEACHHS  JTa0OPaTOPHBIX
paboT Mo TEPMOXMMHUH, 15 WIT., MBI THTENbHBIE, 15 mT.,
Habop  MoJeneil  KpUCTAUIMYECKUX  CTPYKTYp  IJs
JNeMOHCTpanuii, 1 mT., TaiiMep JJIEKTPOHHBIA IUPPOBOH
noptatuBHeli RSTO4167, 1 mt., KOJIJIeKIUs MHUHEpPAIOB U
0o0pa3oB  MeTauIoB IS JAeMOHCTpauuii, 15 T,
tepmomerp Th-37, 1 mr, 6apomerp Bb-05M nHacreHHsiid, 1
mr., Tabmuma MeHzgeneeBa HacTeHHas, | mmT., TaOiuma
pacTBOPUMOCTH HacTeHHas, | IIT., HabOp apeoMeTpoB B
KoHTelHepe st xpanenuss AOH-1, 1 mr., pedpakromerp
nudposor [19-5200, 2mrT.), akBaguctmuisitop J3-25CII0,
1 T, wmaramtHas Memanka 04.2.3.0006, 1 T,
Mukpomanomerp MMH-240, 1 mrT., meds KamepHas
HarpeBatenbHas "[IM-1000", 1 wmT., mMolika nmaboparopHas
JIK-1200, 2 mT., razoaHaauM3aTop IpOLECCOB T'OPEHUS
nopratuBHBI Testo-300M, 1 mr., ¢porokomopumerp KDOK-
3KM, 1 mwmr., Buckosumerp BIDK-4 1.12, 2 mr,
Buckozumetrp BITK-1 0.34, 1 mT.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIINXCA

VBaxkaemblii ctyneHT! Heo0XoaumMo MOMHUTE, 9TO aHATMTHIECKUI KOHTPOJIb METaJUTyPTHYECKOTO MPOU3BOICTBA —
HMHTETPUPOBAHHBIA Kypc, KOTOPHIi BKITFOUAET 3HAHHS IO 00IIeH, OpraHn4IecKoi, GU3MIecKor, aHATNTHIECKOH XUMIH, prsnke,




MmaremaTuke. [109ToMy IpH M3ydeHUH TEOPEeTHIECKOro MaTepuaa BCeria caeayeT ONUpaThesi Ha COOCTBEHHBIE 3HAHUS U3
CMEXKHBIX HayK.

Jl1s1 yenenrHoro yCBOGHHS TEOPETHYECKOTO MaTeprata HeOOXOIMMO PEryIsIpHO OCEIIATh JEKINH, BIyMYHBO CITyIIATh
MperoaBaTels U YIUTh JICKIUIO B TOT XK€ JAeHb, KOTrJa OHa ObUIa npociymana. OCoOeHHOCTH MaMATH I03BOJAT BaM sierko
3aIIOMHMTB 0O0JIBLINIT 00BEM MaTepHalla ¢ MEHBIIMM YMCTBEHHBIM HANPSKEHHEM.

Benure TepMUHOIOrHYECKUIT CIIOBAPb, MOMONHINWTE €r0 U3 JICKIUH B JICKLIUIO, IOCTOSIHHO MOBTOPSIHTE. 3HAHUE TEPMUHOJIOTUH
JIEKUT B OCHOBE T'PAMOTHOM Hay4HOU pedr U OCO3HaHMS 3ajad.

Ocoboe BHUMaHUE 00paTUTE HA IIOATOTOBKY Ja00PaTOPHBIX pabOT. 3aOMHHTE: aHATHU3 BEIIECTBA — AMUTEIBHBIA H TEXHUYECKH
CJIOXKHBIH TIpo1iece, 0TpaboTaTh NPOMYLIEHHYIO paboTy OyaeT ropaso TpyAHEE, YeM BHIIIOIHHUTH €€ B IPYIIIE [10]] PyKOBOJCTBOM
HperofaBarens 1 adopaHral

Ha nabopaTtopHyto paboTy He0OXOAMMO MIPUXOJUTE ITOATOTOBICHHBIM: B XaJlaTe, C 3aIIOJHEHHBIM JIa00OpaTOPHBIM XypHanoM. [1pu
3aII0JIHEHNH JKypHaJa cTapaifTech 0CO3HATh CYIIHOCTh aHAINTHYECKOI'0 METO/IA, 3alIOMHHUTb X0J] pabOTHI, 110 BO3MOXKHOCTH PELINTh
3agaun. J{jis 5T0ro He0OXOIMMO BBIYYHTh TEOPETHUECKUI MaTeprail, OTBETUTh HAa KOHTPOJIBHBIE BOIIPOCH! K J1abopaTopHOii padore.
Ecnm Brl npunere Ha 3aHATHE MOATOTOBICHHBIM M OCO3HAHHO BBITIOJHUTE aHAJIN3 BEIIECTBA, TO BaM He cocTaBUT Tpyma cienarhb
HEoOXOIUMBIE pacyeTsl U 3aIIUTUTH PAOOTy B ICHb €€ BBITOTHEHHUSI.

CBOEBPEMEHHOE U YCIICIIHOE BHIIOIHEHHE JIa00paTOPHBIX pabOT M TECTOBBIX 33/1aHMH TO3BOJIUT Bam momydurs 3auer
ABTOMATHYECKH.

IIpomycku 3anATHIT HEOOXOANMO OTpabaTEIBAaTh MO COTIIACOBAHHMIO C IIPETIOIaBaTeIeM U JJAOOPaHTOM.

TexHuveckuil aHanu3 — TOHKAs M yBJeKaTenbHas padbora. MIHTepec K U3y4EHHIO TUCIMIUTMHBI MOXKET BHIPACTH B OTKPBITHE HOBOTO
croco0a aHaM3a BEIECTBA MIIM YCOBEPLICHCTBOBAHNE UMeEIoLIerocs. bybre uccieoBarenem, npoBepsiiTe TUIIOTE3bI U
HPEITONI0oKEeHN, y Bac 11 3T0ro ecTs Bce BO3MOKHOCTH.

OcBoeHUE AUCLUIUIMHBI IPEATIONAraeT Kak MpoBe/ICHNE TPAJANIMOHHBIX ayUTOPHbIX 3aHATHH, TaK 1 pabOTY B 3JICKTPOHHOH
nHpopMamonHo-o0pasoBarenbHoi cpene HUTY «MUCuCy» (QMOC), yacThio KOTOPOH HEMOCPEICTBECHHO MPEAHA3HAYCHHON JIIIsSI
OCYIIIECTBIICHHSI 00Pa30BaTEIFHOTO Mpoliecca ABIIeTCs DIEeKTPOHHBIH 00pa3oBarensHbIi pecypc LMS Canvas. OH mocTyreH o
URL anpecy https://Ims.misis.ru/enroll/E8333T u mo3BossieT UCMOIB30BATh CIICLHATIBHBIN KOHTEHT U 2JIEMEHTHI 2JIEKTPOHHOTO
00y4eHHMs U IUCTAaHIMOHHBIX 00pa3oBaTeNbHBIX TexHONoruil. LMS Canvas ucnonbs3yercst IpeMMyIIECTBEHHO ISl aCHHXPOHHOTO
B3aMOJICHCTBHS MEXIY yIaCTHUKaMHI 00pa30BaTeILHOTO IPOIecca MOCPEICTBOM ceTH «IHTepHeT.

Uto6s! 3¢ heKTHBHO HCTIONB30BaTh Bo3MoxkHOCTH LMS Canvas, a COOTBETCTBEHHO H YCIICIITHO OCBOUTH AUCIUIIIHHY, HYKHO!

1) 3aperucTpupoBaThcs Ha Kypc. [l 3TOro HyXHO NEPENTH O CCBUIKE ... JIOTMH ¥ Maponb COBNAAaeT C JOTMHOM U NMapoJeM OT
nmyHoro kabunera HUTY MUCuC;

2)B pyOpuke «B Hauano» 03HAKOMUTBCS C COAEPHKAHUEM Kypca, BOIIPOCAMH JUISl CAMOCTOSITENIFHOM MOATOTOBKH, YCIOBUSMA
JIOMyCKa K aTTecTanuu, GopMoil MPOMEKYTOUHOM aTTeCTalluy (3a4eT/IK3aMeH), KpUTEPUSAMHU OLIEHUBAHUS U JIp.;

3)B pyOpuke «Momyin», 3aX0/s B COOTBETCTBYIOIIHE Pa3/Ieibl H3y4aTh yueOHbIC MaTepHalibl, pPa3MEILEHHbIE ITperoaBareneM. B
T.4. TTOJH30BATHCS JTUTEPATYPOH, pEKOMEHIOBAHHON TIpeIoaBaTeeM, Iepexos 110 CCBUIKaM;

4)B pyopuxe «bubdnnorexa» BO3MOXKHO MOIOUPATH IS BEINIOTHEHHS MUCHMEHHBIX padoT (KOHTPOIBHBIE, JOMAIIHIE pabOoTHI,
KypCOBbIE pabOTHI/TIPOEKTHI) INTEpaTypy, pasmerieHayio B 9bC HUTY «MUCuC;

5)B pyOpuKe «3amaHus Hy)KHO 03HAKOMHUTECS C COZIEpKaHMEM 3aJaHus K MICEMEHHOHM paboTe, CPOKaMH CHAa4YH, KPUTEPUSIMA
OLICHKH. B ycTaHOBIEHHBIE CPOKH BHIITOTHUTE PabOTY(BI), TOATPY3HUTH 3/1€Ch )K€ JUIS MPOBEPKH. Y JOOHO Ha3bIBATh (haiist paboThI
crenyromuM o0pa3oM (HazBaHHe IpeaMeTa (CoKpalleHHo), rpynmna, @O, nata aktyanuzanuu (Ipy MOBTOPHOM Pa3MEIICHHHN)).
Hanpumep, xonomuka Meanos M.M. BMT-19 20.04.2020. Ecnu paboTa Coaep»XUT PUCYHKH, (POPMYJIBI, TO C IEITBIO
coxpaHeHHs (popMaTHPOBAHUSA €€ Hy)KHO NOATpYyXaTh B pdf popmare.

Paborta, moarpyxaemas i IPOBEPKH, JOJDKHA:

- coJiepKaTh BCE CTPYKTYPHBIE DJIEMEHTBI: TUTYJbHBIHN JIHCT, BBEICHUE, OCHOBHYIO YaCTh, 3aKII0UEHHUE, CTHCOK HCTOUHHUKOB,
TPHIIOKEHUS (TIPH HEOOXOJIMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHHUSIMHU.

IIpenonaBarens B TeYEHHE YCTAaHOBIEHHOTO cpoka (He Ooiiee JecaTd THei) mpoBepseT paboTy U pa3MeniaeT B KOMMEHTapuUsX K
3aJaHHIO pELieH3MI0. B Hell OH yka3bIBaeT KaK IOJI0XKUTENILHbBIE CTOPOHBI Pa0OThI, Tak 3aMedanus. [Ipy Hannuuy B pereH3uu
3aMedYaHnil 1 peKOMEHIalNii, Hy’)KHO BHECTH ITOIIPAaBKH B PabOTy, MOATPY3UTH €€ 3aHOBO JUIS IIOBTOPHOI mpoBepkH. [Ipu 3ToM
Ba)KHO CIIEJIUTH 32 CPOKAMH, B TCUCHHE KOTOPBIX JOKHO OBITH BRIIOTHEHO 3a7aHue. [Ipy HapylIeHHH CPOKOB, YKa3aHHBIX
npernojaBaTeneM BO3MOXKHOCTb MOATPY3UTh PaObOTy OCTAaeTCsl, HO CHCTeMa BBIBOJHUT COOOIIEHHE O HapylIeHHH cpokoB. [1o
OKOHYaHHH CEMeCTpa IOATPY3UTh paboTy HE MOTYIHTCS;

6)B pyOpuke «TecTsD» MPOUTH TECTOBBIC 3aAaHIS, OCBOMB COOTBETCTBYIOIINI MaTepHall, pa3MEIeHHBIH B pyOpuke « MoIymm»;
7)B pyopuke «OLeHKH» OTCIIeKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBsABICHUSD YUTATh OOBSBICHUS, pa3MelaeMble IPETIOAaBaTelIeM, 1aBaTh OOPATHYIO CBSI3b;

9)B pyopuke «O0CyXIeHHUs» CO37aBaTh OOCYKICHHSI M YIaCTBOBATh B HUX (00CYKIArOTCs 0OIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIIPOCHI y OOJBIIMHCTBA IPyYMIbl). JlaHHAs pyOpHKa TakxKe MOXKET ObITh HCIIOJIb30BaHa IJIsl B3aUMHON IIPOBEPKH;

10)posBIATH pEryasSpHYIO aKTUBHOCTB Ha Kypce.

ITpenMymecTBEHHO JUTSI CHHXPOHHOTO B3aMMOIECHCTBHS MEX/Ty YYaCTHHKaMH 00pa30BaTEIbHOTO MTpoIiecca IMOCPEICTBOM CETH
«uTepHeT» ucnonbdyercs Microsoft Teams (MS Teams). UToObl MOTHOIIEHHO UCTIONB30BATh €r0 BOZMOYKHOCTH HY)KHO
YCTaHOBUTH npuiiokenrue MS Teams Ha nepcoHaIbHBIN KoMnbloTep U TenedoH. CTapocTaMm HYKHO co3aaTh rpymmny B MS Teams.
VYuacTtue B rpynrne no3BoseT:

- CITyIIaTh JEKIIH;

- paboTaTh Ha MPAKTHYECKUX 3aHATHSIX;

- OBITH Ha CBSI3U C IIPEMoaBaTelieM, 3a/1aBasi EMy BOIIPOCHI MIIM OTBEYast Ha €ro BOIPOCH! B OOIIEM uaTe IPyMIbl B pabouee BpeMs ¢
9.00 1o 17.00;

- OCYIIECTBIIATH COBMECTHYIO paboTy Ha JOKyMeHTaMHu (BKiIagka «Daiiisr).

IIpu mpoBeeHnH 3aHATUH B TUCTAHIIMOHHOM CHHXPOHHOM (opMaTe HY)KHO Bcerja padoTaTh ¢ BKIIOUEHHON KaMepoi.




HckmodeHne — eclii peroAaBaTellb MOIPOCUT OTKITIIOUUTh KaMephl U MUKPO(OHEI B cBsA3U ¢ OonbInMu noMexamu. Ha aBatapkax
JIOJKHBI OBITh HCKITFOUMTEIBHO JIeTI0BbIe (oTo.

ITpu npoBeneHny JEKIMOHHO-NIPAKTUYECKUX 3aHATUI BEJETCS 3alUCh. DTO JA€T BO3MOXKHOCTh IPOCMOTPA 3aHATHS B ClIydae
HEBO3MOXKHOCTH NPHUCYTCTBHS Ha HEM WM IIPH HEOOXOIMMOCTH BHOBb OOPATHTCS K MaTEpHay U 3aHOBO €ro IPOCMOTPETS.




