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k OITOIT BO 22.03.02 MeTtamtyprust
Mertautyprusi 4epHbIX METAJLIOB

Pabouas mporpamMma JUCIUTLIAHBI

MeTOI[I)I KOHTPOJIA 1 aHAJIN3a BEIIECCTB

3akperuieHa 3a nogpasjeneHueM  Kadenpa maremaruku u ectectBo3HaHusi (HoBoTponukuii ¢pusinan)

HanpasneHnue noaroroBku 22.03.02 Metammyprus

O6pazoBaTenbHas MporpaMMa 22.03.02 Metammyprus / MeTamryprus 4epHBIX METaJJIOB
Keamuduxanums Bakanasp

®opma oOyueHUs 3a049Hast

O6mas TpyR0eMKOCTb 33ET Bunsl koHTpoOIIS Ha Kypcax:
YacoB 1o yueOHOMY TUTaHy 108 3ayeTt 3

KOHTPOJIbHAsA padora 3

PacnpeneneHne YacoB JUCHMIIVIMHBI 10 KypcaM

Kypc 3
— Hroro

Bup 3anaruit v | PII
Jlexun 8 8 8 8
JlaGopartopHsbie 12 (12 |12 |12
Wroro ayn. 20 (20 (20 (20
KonraktHas paboTa 20 120 |20 |20
Cawm. pabora 84 (84 |84 |84
B toMm uncie cam. paborta 10
B pamkax ®OC
Yacel HAa KOHTPOJIb 4 4 4 4
HUroro 108 [ 108 | 108 | 108




IIporpamMmy coctaBui(u):
xn, [Joyenm, Heghedosa E.B.

Pabouast mporpaMma AUCIMIUTHHEL

MeTtoabl KOHTPOJISI M aHAJIN3a BeIECTB

CocTaBiieH Ha OCHOBaHMH y4eOHOTO TIJIaHa:
22.03.02_25 Meramnyprust_IIpMYM 3aou..plx,  yTBepkaeHHoro  YuensiM coetom HHUTY MHCHUC B  cocrase
cootetctBytomieir OITOIT BO 22.03.02 Mertamnyprust MeTayutyprusi 4epHbIX METAJIIIOB TPOTOKOI OT 27.11.2025 Ne68.

Pabouast mporpamma oj00peHa Ha 3aceIaHUU
Kadenpa metannypruyeckux Texnosoruii u odopynosanusi (Hosorpounxuii puinai)

IIpotokon ot 11.03.2026 1., Ne3.

PykoBomutens mompaznenenus Hedenor Auapeit BukropoBud.



1. HEJIX OCBOEHUSA

1.1

1.2| llenpro M3yYeHNs TUCIUIUIMHEI SBIAETCS (HOPMHUPOBAHIE €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS M HCCIIEJOBATEIBCKOM
KyJIBTYpBI BBIIYCKHUKA. B IJIaHe CTaHOBIICHUS] HAYYHOTO MHPOBO33PEHUSI CTYACHTOB AUCHUILTHHA "MeTOonbl KOHTPOJIS ’
aHanM3a BellecTBa" MpU3BaHa yNITyOHTh NPECTaBICHUS BBIITYCKHUKOB O CTPOSHUU M XMMUYECKHX CBOMCTBAX BELIECTBA.
BbIyCKHUK 1OJDKEH OBJIAaZIETh OCHOBHBIMU METOJIAMU OpPraHU3alluK U IPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA, BKIFOYas]
METOJIBI XUMHUECKOTO U (hH3UKO-XUMHUIECKOTO aHAIN3a BEIIECTBA, 3HATh METO/BI HEPa3pyIIAOIIero 3KCIpecc-aHaIn3a

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM ITPOI'PAMMBI

Baox OII: b1.B

2.1 TpeboBanus K npe)JBa]ImTem,Hoﬁ MOAT0TOBKe 00y4alouerocs:

2.2 JucumnianHepl (MOIYJIN) U NPAKTHKH, JJIS KOTOPHIX OCBOEHUE JAHHON TUCHUNIUHBI (MOXYJIs) HEOGX0UMO KAK
npeaecTByIoIee:

2.2.1 |IoaroroBka k mpoIEAype 3alIUThI U 3aIINTA BBITYCKHON KBATN(DHUKAIIMOHHON PaboTHI

3. PE3YJIbTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIlMSIMHA

OIIK-4: Cnioco0eH nmpoBoANTHL U3MepeHus U Ha0M0aeHns B cepe npodeccnoHAIBLHOI 1esITeTbHOCTH, 00padaThIBATh U
NpeacCTaBJIATh JKCIICPUMEHTA/IbHBIC TAHHbIC

3HaThb:

OIIK-4-31 MeToabl XUMUYECKOTO, GU3MIECKOTO U (PU3HKO-XMMHUIECKOTO aHAIH3a COCTaBa BEIISCTBA

Ymerh:

OIIK-4-Y1 npou3BoauTh pacueTbl HA OCHOBAHUY MOJIyYEHHBIX 9KCIIEPUMEHTAJIbHBIX JAHHBIX, YCTAHABIUBATh IOTPEIIHOCTh
oIpeeneHus

Baagern:

OIIK-4-B1 merogamu aHanIHM3a MPOAYKIUH METAITY PrU4ecKOro IpOoU3BOACTBA, TPAHUIIBI IPUMEHEHHS METOI0B

4. CTPYKTYPA U COJAEP)KAHUE

Kox HanmenoBanue pasgenoB n | Cemectp | Yacos | @opmupyemsble | Jutepatypa | Ilpumeuyanue KM Beinosan
3aHATHUS TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIuii pecypchl padoThI

Paznen 1. Ilpeqmer u
3229 AaHATUTHIECKOTO

KOHTPOJI

1.1 CaMmocTosITeNNbHOE H3YUCHUE 3 6 OIIK-4-31 J1.1
yuebHoro marepuana B LMS OIIK-4-Y1 JI1.2J12.1
Moodle:ITpenmer u 3agaun OIIK-4-B1 J12.2J13.1
AQHAJIUTUYECKOT'O KOHTPOJISL. 019233

MeToanl CTaTUCTUYECKON
00pabOTKH pe3yIbTaTOB
ananmn3a. CXOIUMOCTb,
BOCIIPOM3BOJJIMOCTb,
JIOCTOBEPHOCTb.
[TorpemHoCcTH B
aHanmuTH4Yeckoi xumun. /Cp/

1.2 [Ipocreiimne uamMepenus u 3 4 OIIK-4-31 J1.1 pabora B P1
MaTeMaThueckas oopaboTka OIIK-4-Y1 JI1.2J12.1 napax
uX pe3ynbTatoB /J1a6/ OIIK-4-B1 JI2.2J13.1
313233

Pazgen 2. MeToabl
pa3ieseHnus U
KOHIICHTPHPOBAHHS.
Kom0unnposanHsbie
MeTO/bI




2.1

[Ipenmer u 3apauun
AHATUTHYECKOTO KOHTPOIIS.
Bo3HHKHOBEHNE 1 OCHOBHBIE
3TamBl Pa3BUTHUS
AQHATUTHYECKOTO KOHTPOIIS.
B3aumocBs3b ¢ Apyrumu
HAYYHBIMH JUCIHIUTIHAMH.
Krnaccudukanus metonos
AHATUTHYECKOTO KOHTPOIIS.
Porp coBpeMEeHHBIX METOIOB
AQHATUTHYECKOTO KOHTPOJIS B
MPOBEAECHUH HAyUHBIX
UCCIIEJOBAHUI U OLIEHKE
KayecTBa METaJlIIypruuecKon
MPOIYKITHH.

MeTonel pasaeneHus u
KOHIICHTPUPOBAHHUSI.
KoMOuHIpOBaHHEIE METOBI
OO01ast XapakTepuCcTHKa
METOJIOB pa3/ieNIeHUs 1
KOHIICHTPUPOBAHHUS, UX
knaccudukanyst. OcaxaeHue
HEOPraHU4YEeCKUMHU H
OPTaHUYECKUMH peareHTaMH.
CoocaxaeHue. DKCTpaKLHUs.
Xpomarorpagusi. CymHocTb
METO/I0B, 00JIaCTH
MIPUMEHEHUS METOJIOB
paszeneHus 1
KOHIL[EHTPUPOBaHUS

/JTex/

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

JI.1J12.1J13.
1
01030233

2.2

CpaBHuTeNbHAS
XapaKTePUCTHKA METOIOB
pasneneHus 1
KOHIICHTPHUPOBAHHSI.
YcerpaneHre Memaonmx
KOMITOHCHTOB.
Coocaxnaenue. /Cp/

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

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

Pa3nen 3. Xumnueckue
MeTOAbI:
rpaBUMeTPUYECKHUIl U
TUTPUMETPHYECKHIT aHAIN3

3.1

OO01as xapakTepuCcTUKa
XHUMHYECKAX METOJIOB
KOJIMYECTBEHHOTO
OTIpeIeIeHUsI SJIEMEHTOB.
I'paBumetpus. CymHocTb
MeToza, TpeboBaHus,
MpeIbABISIEMbIE K
ocakJIaeMOH U
TpaBUMETPHIECKON
topmawm /JIex/

OIIK-4-31
OIIK-4-Y1

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

32

TurpuMeTpuuecKuil aHaIu3:
KHCIIOTHO-OCHOBHOE
TUTPOBAHUE,
KOMIUTIEKCOHOMETPHS,
penoxcumetpusi. Beroop
WHJUKATOPOB ISl pa3INYHbIX
METOJOB TUTpOBaHuUs /JIex/

OIIK-4-Y1
OIIK-4-B1

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




33 CamocTosATeTbHOE H3YUCHHE 7 OIIK-4-31 J1.1
y4ebHoro Marepuana B LMS OIIK-4-V1 JI1.2J12.1
Moodle:ITocTpoeHne KPUBBIX JI2.2J13.1
KHCIIOTHO-OCHOBHOTO 212233
TuTpoBaHus. Touka
9KBUBAJICHTHOCTH. Touka
M3MeHens [[BeTa UHIUKATOpA.

[orpewmnoctu
tutpoBanus /Cp/

34 CaMOoCTOsITENIbHOE U3YUCHHE 10 OIIK-4-V1 J.1
yuebHoro mMarepuana B LMS OIIK-4-B1 JI1.2J12.1
Moodle:OxucnurensHo- J12.2713.1
BOCCTaHOBUTEJBHOE 212233
TUpOBaHue. Bubl
tutpoBaHus. OcoOEHHOCTH
IPSIMOr0 M 3aMECTHTEIILHOTO
TtuTpoBanus. /Cp/

35 OrnpenesnieHne cosiep>kaHust 4 OIIK-4-B1 J.1 pabota B P2
’KeJie3a B pacTBOPE €To COJIN JI1.2J12.1 rapax
TPaBUMETPUYECKUM J12.2713.1
meTonoM /J1ab/ D192 93
Paznen 4. ®usuko-

XHMHYEeCKHe MeTOIbI
aHajau3a
(3J1IeKTpOXUMHYECKHAE H
¢oTomeTpryecKkne MeTOAbI

4.1 CaMOoCTOsITENIbHOE U3YUCHHE 8 OIIK-4-31 J.1
yuebHoro marepuana B LMS OIIK-4-Y1 JI1.2J12.1
Moodle:Knaccudukanms OIIK-4-B1 J12.2J13.1
ANEKTPOXUMHUYECKUX 2192 33
METOJIOB aHAIIN3A.

[Morenunomerpus (mpsimas u
KocBeHHas1). CTaHIapTHBIC U
WH/INKATOPHBIC JICKTPOJIBL.
DIeKTpOrpaBUMETPHSI.
Buewnuit 1 BHyTpeHHUN
anekTposu3. Beioop ycinosuit
JUTS. KOJTMYECTBEHHOTO
AIEKTPOIUTHICCKOTO
BbIIeIeHus MeTamia /Cp/

4.2 ®dorometpusi. 3aKOHBI 1 OIIK-4-31 J.1
TIOTJIOIIESHUS OIIK-4-B1 JI1.2J12.1J13.
JJIEKTPOMArHUTHBIX 1
W3ITyYeHUH OJHOPOIHBIMU 215253
cucreMmamu. Odnactu
IpUMeHeHns Gpu3nKo-

XUMHYECKUX METOJIOB
ananmza /JIex/

4.3 CaMOoCTOsITENIbHOE U3YUYCHHE 7 OIIK-4-31 J.1
yuebHoro marepuana B LMS OIIK-4-V1 JI1.2J12.1
Moodle:Konnykromerprudeck OIIK-4-B1 J12.2713.1
Wil METOJ, aHAJIU3A. 215253
OcobenHoctu
aBToMatu3zauuu Merozaa. /Cp/

4.4 CaMmocTosTENbHOE H3YUECHUE 6 OIIK-4-V1 J1.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle:ITomsiporpaduaeckuii J12.2J13.1
aHanmm3. XapaKTepHCTHKA 313233
metoxa. /Cp/

4.5 Omnpenenenne hocdopa B 4 OIIK-4-31 J1.1 pabora B P3
cTamy (poToMEeTpHYECKIM JI1.2J12.1 rpyImme
MmetoaoM /J1ab/ J12.2713.1

013233




Pasnen 5. ®usuveckue
METO/bI aHAJIN3a (ATOMHO-
IMHUCCHOHHBIC, ATOMHO-
a0copOLHOHHBIE,
PeHTIreHOoCneKTpaIbHbIe,
Macc-clieKTpaJibHble,
AKTHBALMOHHbIE METO/bI)

5.1 0O030p CIEKTPOCKOIMYECKIX OIIK-4-31 JI.1J12.1
METOJI0B aHaJIM3a U UX OIIK-4-V1 J12.2J13.1
knaccupukanus. Pomns OIIK-4-B1 213253
METOJIOB B aBTOMATHU3AI[UI
AQHATUTHYECKOTO KOHTPOJISL.

ATOMHO-3MHCCHOHHBIH
aHanu3. DMUCCHOHHbBIC
CIEKTPBI aTOMOB. VICTOYHUKH
BO30YKIECHUS CIIEKTPOB.
MHoOroKaHaIIbHBIC
crniektpoMeTpsl /JIex/

5.2 CaMoCTOsTENIbHOE U3YUCHHE OIIK-4-Y1 JI.1J12.1
yuebHOro marepuana 8 LMS J12.2713.1
Moodle:PenrtrenoBckue 313233
METOJIBI aHAJH3a
(peHreHO(ITyOpECICHTHBIA,

PEHTIeHOpauOMETPUUECKUH,
PEeHTTeHO(a30BBIi ).
Teoperndeckue OCHOBBI.
Macc-creKkTpanbHblil aHaIu3.
[IpuHnun meroxa.
Hctounnku noHoB. CriocoObr
peructpanuu noHoB /Cp/
Pasznen 6. MeToabl
onpeaeeHHs
ra3zoo0pasyrouux npumecei

6.1 CaMOCTOsITENIbHOE U3YUCHHE OIIK-4-31 J.1
yuebHoro marepuana B LMS OIIK-4-Y1 JI1.2J12.1
Moodle:Onpenencuue OIIK-4-B1 J12.2J13.1
ra3000pa3yroux 3J1EMEHTOB: 213253
KHCIIOpOJIa, a30Ta, BOIXOPO/A,
yriepona, cepsr). /Cp/

6.2 CaMmocTosTENNbHOE U3YUEHUE OIIK-4-B1 J1.1
y4ebHoro Marepuana B LMS JI1.2J12.1
Moodle:OcobenHocTH JI2.2J13.1
9KCIPECC-aHallu3a CTaIU U 2103233
yyryHa Ha OAQ "Ypanbckas
Crans" /Cp/

Paznen 7. Opranuszanust
AHAJUTHYECKOT0 KOHTPOJISA
HA NMpeNpPHATHIX
MeTATyPpru4ecKoro
NMPOU3BOJCTBA

7.1 Opranuzanus OIIK-4-31 JIT.1J12.1
AQHATUTUYECKOTO KOHTPOJIS Ha OIIK-4-Y1 J12.2713.1
npou3BozcTe /JIex/ OIIK-4-B1 D192 33

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

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

Pa3nen 8. [loaroroBka k
KOHTpOJ]l)HBIM
MepOonpUsITUSM U
BBINOJIHSIEMBIM padoTam




8.1 O0BeM gacoB 3 OIIK-4-31 JI.1J12.1J13.
CaMOCTOSITENILHOM PaboTHI HA OIIK-4-V1 1
noarotoBky k KM /Cp/ OIIK-4-B1 0109233
8.2 O0BeM gacoB 3 OIIK-4-31 J1.1
CaMOCTOSITETILHOM padoThI Ha OIIK-4-Y1 JI1.2J12.2J13.
moaroroBky k BP /Cp/ OIIK-4-B1 1
313233
S. ®OHJI OHEHOYHbBIX MATEPHUAJIOB
5.1. KoHTpo/IbHBIEC MepONPHATHS (KOHTPOJIbHASA PadoTa, TECT, KOJLJIOKBUYM, 3K3aMeH H T.II), BOIPOCHI /sl
€aMOCTOSITEeJIbHOI MOATOTOBKH
Kon KonTponsaoe 1}1){0];65;:01%16 B
KM MepoTpusTHE I pEL OIPOCHI A7Isl HOATOTOBKU
KOMITETEHIIN I
KM1 koHTponbHas pabota | OIIK-4-31;0I1K-4- | 1. ConepskaHue BemecTBa A B cruiaBe okono B%. Paccuuraiite maccy
V1;0IIK-4-B1 HABECKH CIUIaBa, KOTOPYIO HEOOXOAUMO B3STh, YTOOBI

TPaBUMETPUIECKIM METOJIOM OIIPEACINTH COAEPKAHUE BEIIecTBa A B
CIIaBe, ecyi Macca BecoBoit popmsl C cocraBnser J| rpamm.

2. PaccuuTaiiTe KOHIIEHTPALUIO BEECTBA A B PACTBOPE U MOTYUEHHYIO
TIPU 3TOM OIIMOKY, €CITH ONTHYecKas INIOTHOCTh paBHA B, TommuHa
ktoBeThl C, MOMSApHBIH K03 dument nortomenus 1.

3. DAEKTpONIN3y Ha HHEPTHBIX MEKTPOAAX OABEPTaJICsl pACTBOP
BemecTBa A B TeueHue BpeMmeHu B mpu cuie Toka C. Paccuuraiite
Maccy IPOAYKTOB MIEKTPOIN3A U OMINOKY pacdeToB, €CIIH KIacc
TOYHOCTH ammepmeTpa /I, a MakCUManbHO U3MEepPAEMbIH TOK IPUOOpOM
E.

4. I IpUrOTOBJICHNUS pacTBOpa BemecTBa A 06beMoM B ObLTO B3SITO
C MIJI HCXOHOTO PacTBOpa IIIOTHOCTHIO J|. PaccunraiiTe HOpMaIbHOCTH
MOJy4EHHOTO PACTBOPA U MOTPELTHOCTH €€ ONpeeaeHus.

5. Beruncnure moteHnuan aeKTpoAa A, Morpy»KeHHOro B pacTBop,
cojepxauuii noHsl B B koHIeHTpanuu C.

6. Chopmynupyiite, Ha KaKie BUJBI AENIATCA U3MEPEHHUS U CBA3aHHBIE C
HuMU norpemHoct? Kak paccuutsiBaeTcs abcomoTHas U
OTHOCHTEIbHAS MOrpenTHoCcTH? UTO MOKa3bIBacT NOBEPUTEIBHBIIH
UHTEPBAJI U JOBEPUTEIbHAS BEPOSITHOCTE?

7. IlosicHuTe, YTO HA3BIBAIOT CTAaHAAPTHHIM 00pasioM? Kakue BUIbI
00pasioB Bam u3BecTHbI? MOXHO JIM B YCIIOBHSAX JIaOOpaTOpUH
KOMOWMHATa H3TOTOBHUTH CTaHAAPTHEIE 00pa3mbl? OTBET MOSCHUTE.

8. M3BecTHO, uTO 11151 pacmnpOBKY aHATUTUIECKOTO CUTHAJIA B
(PM3MKO-XHMHYECKOM aHaJIM3€ UCTIONB3YIOT METO/I IPayHPOBOYHOTO
rpaduka mim Metox gobaBku craHmapra. OxapakTepusyiite 00a STHX
MeToja.

9. Jlaiite kacCU(PUKAIMIO METOIOB MOJICKYJIAPHON CIIEKTPOCKOIIHH.
KopoTko oxapakTepusyiTe 3TH METOBI.

10. Maiire xaccuuKaIiiio METOX0B aTOMHOH U SIIePHOI
cnekrpockonuu. Koporko oxapakrepusyiTe 3TU METOIBL.

11. MaiiTe XapaKTEpUCTUKY ONTUYECKOTO SMUCCHOHHOTO
CHEKTPaIbHOTO aHAIN3A.

12. TaiiTe XapakTepUCTUKY aTOMHO-a0COPOIIMOHHOTO aHAIN3a.

13. [aiiTe XapakTepUCTUKY PEHTI€HOCHIEKTPAIbHOIO aHAIN3A.

14. KpaTko oxapakTepusyiTe METO/bI JOKAJILHOTO aHAIN3a U aHAITN3a
TIOBEPXHOCTH, IPUMEHSICMBIE B METAJITYPTHH.

15. Oxapakrepu3yiiTe METOIBI aHATHN3A JKEJIE30PYAHOTO CBIPBSI.

16. OxapakTepusyiiTe METOAbI aHATH3a CHIPbSI B IIBETHOH METaILTypIHH.
17. OxapakTepusyiiTe METOIbI aHAIHM3a YyTYHOB U IITAKOB.

18. Oxapaktepu3zyiiTe MeTOIbl aHAIN3a MPOIYKIUH CTaJIeIIaBUIBHOIO
MpPOU3BOJICTBA.

19. OxapakTepusyiiTe METObI aHATHM3a BBICOKOYHUCTHIX BEIIECTB.

20. OxapaxTepu3yiTe METO/BI aHAJIN3a IPOJYKIUYU TIOPOLIKOBOH
METaJLTyprU U KOMIIO3UTHBIX MaTEePUaIIOB.

21. CucreMHO ONMIIMTE OPTaHU3ALNIO AHATUTHYECKOTO KOHTPOJIS Ha
OAO «Ypanbckas Cranby.




KM2

3a4cT

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

1. Pazgen 1. [Ipeamer u 3aaun aHATUTHIECKOTO KOHTpOs. 1.1.
B03HUKHOBEHUE U OCHOBHBIE JTAITBbl PA3BUTHUS aHATTUTUUECKOTO
KOHTPOJISL. B3anMOCBS3b ¢ IpyTHMI HAYIHBIMH JUCIUTUTHHAMH.
Knaccudukarus MeTo0B aHaTUTHIECKOTO KOHTPOJIs. Ponb
COBPEMEHHBIX METO/[0B aHATUTUIECKOTO KOHTPOIIS B IPOBEJCHUN
Hay4HBIX HCCIIEIOBAHUH U OLICHKE Ka4eCTBA METAJLTypru4eCcKOM
HPOIYKITHH.

2. Pazgen 2. Metonsl pa3zieneHus 1 KOHLIEHTPUPOBaHUSI.
KombunupoBanHbie MeTOABI. 2.1. O0mIas XxapakTeprcTHKa METOIOB
paszeneHns ¥ KOHIIGHTPHPOBaHMUS, UX Kiaccudukarms. OcaxieHne
HEOPraHWYEeCKUMHU 1 OpTraHNYecKUMU peareHTaMu. CoocaxaeHue.
Okcrpakuusa. Xpomatorpadus. CymHoOCTs METO0B, 00JacTH
HNPUMEHEHUS METOJIOB Pa3eNeHHs U KOHIEHTPUPOBaHMS.

3. Paznen 3. XuMHUecKre METOAbI aHAIH3a (TPAaBUMETPUIECKIH 1
TUTpUMeTpHdeckuil aHamm3). 3.1. O6mas xapaKTepuCTHKAa XUMHUUECKIX
METOJ0B KOJIMYECTBEHHOTO ONPEAEIeH s DIIEMEHTOB. 3.2.
I'paBumMeTpust. CymHOCTE MeTOAa, TPEOOBAHMS, IPEIBSIBIIEMBIC K
oca’kIaeMoi U rpaBuMeTprdeckoit popmam. 3.3. TUTpUMETpHIECKUHA
aHaJM3: KUCIOTHO-OCHOBHOE TUTPOBAaHHE, KOMILIEKCOHOMETPUS,
penokcuMeTpus. Be1Oop HHAMKATOPOB A1 pa3IMYHBIX METO/I0B
THUTPOBAHUSL.

4. Pasnen 4. PU3NKO-XMMUYECKHE METO/IBI aHAJIM3a:
EKTPOXUMUYECKUE U (POTOMETpUUECKUE MEeTOABL. 4.1.
Kraccudukanms 31eKTpoXuMHYECKAX METOIOB aHanm3a. 4.2.
INorenmmomerpust (IpsiMast 1 KocBeHHast). CTaHIAPTHBIC U
WH/IMKATOPHbIE 1eKTpoabl. 4.3. DnexkrporpaBuMeTpusi. Buemnuit u
BHYTPEHHHUH 3J1eKTposn3. BrIOOp ycioBuii 11t KOIMYECTBEHHOTO
AIIEKTPONUTHIECKOTO BEIIEIeHNs MeTaita. 4.4. Kynonomerpust (ipsiMast
U KocBeHHas1). KyImoHOMeTprueckre sKcIpecc-aHamIu3aTopsl. 4.5.
BonsramnepomeTpus, ee pasHOBUAHOCTH. [lonspu3annoHHbIe KPUBbIE
1 ux pacumdposka. 4.6. @oTomeTpHst. 3aKOHBI ITOTTIOMICHAS
3JIEKTPOMATHUTHBIX U3IIy4EHUH OJHOPOJHBIMU cUcTeMaMH. 4.7.
Ob6nacTu npUMeHEHUs! (PU3NKO-XUMHUYECKUX METOJIOB aHaJIM3a.

5. Paznen 5. ®usnueckue MeTobl aHaym3a. 5.1. O630p
CTIEKTPOCKONTMYECKUX METOIOB aHAIHN3a M UX Kiaccudukarms. Poims
METOJ0B B aBTOMATHU3AI[H aHATUTUIECKOT0 KOHTPOIA. 5.2. ATOMHO-
SMHCCHOHHBIN aHaM3. OMHUCCHOHHBIE CIEKTPHI aTOMOB. MICTOUHUKH
BO30YKJICHUS CIIEKTPOB. MHOTOKaHAJIbHBIE CIIEKTPOMETPEL. 5.3.
AToMHO-20copOIIMOHHBIH aHan3. CIIOCOOBI aTOMU3AINH BEIIECTBA.
5.4. PeHTreHOBCKHE METO/Ibl aHaI3a (PEHTIeHO(IIyOpECIeHTHBIH,
PEHTIeHOpaIMOMETPHUECKHi, peHTreHoda3oBblit). Teopernyeckue
OCHOBBI. 5.5. Macc-cniexrpanbHblii aHanu3. [IpuHnun Metoaa.
Hcrounuku noHoB. CriocoObI perucTpanul HOHOB. 5.6.
AKTHBallMOHHBIE METO/Ibl aHAJIN3a U UX KIACCH(UKALIHS.
OneMeHTapHBIC YacTHIBL. S nepHble peakunu. HelTpoHHO-
aKTHBAIIMOHHBIN aHanmm3. McTounnky HeWTpoHoB. [IpuHIMT paboTs
raMMa-crexkrpomerpa. 5.7. O0nactu npuMeHeHus: GU3NUECKUX METOJIOB
aHajM3a.

6. Pazgen 6. MeTonsl orpe/ieNieHusI ra3000pa3yonmx mpumecei. 6.1.
T'a3000pa3yromue AIEMEHTHI, UX BIUSHHAE HA CBOHCTBA METAJIOB U
craBoB. I1yTy IpOHUKHOBEHHUS ra30B B METaILI M UX (OPMBI
HaxoxJeHus B Metaiuie. 6.2. MeTos BEICOKOTEMIIEpaTypHOH Ta30BOM
skcTpakiun. O0mye ceeneHns. Anmnaparypa (IeKTpHIecKHe TIeUH,
neTekTopsl). 6.3. OnpeneneHue ra3000pa3yomux 3JeMEHTOB:
KHCIIOPO/1a, a30Ta, BOAOPO/a, YIIEPOAa, CEPHL.

7. Pazgen 7. Opranusanus aHaIUTUYECKOTO KOHTPOJIS Ha
MeTaJUlyprudeckux npeanpuarusx. 7.1. IIpoussoacreenHas
KJTacCU(HKaLUs METOAOB aHATUTHIECKOTO KOHTPOJIS.
ITponsBoncTeeHHbIe TabopaTopun. 7.2. MeTporiormdeckoe obecredeHune
AHATUTHYECKOTO KOHTPOJIS. METOIUKH KOTHIECTBEHHOTO XUMUUECKOTO
aHaJM3a, X aTTecTalus U cTanfapTusanusa. CTaHgapTHbIC 00pasIbl.
7.3. AHaTUTUYECKUH KOHTPOJb KaK YacTh METAITYPru4ecKoil
TEXHOJIOTHH. ABTOMATH3aINs W KOMITBIOTEPH3AINI METOIOB
AQHATUTHYECKOTO KOHTPOIS.




5.2. Tlepeuennb padoT, BoINOJHAeMbIX N0 AucuumnHe (Kypcosasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kon Hazpanue Tposepsiemere
WHIMKATOPEI ConepxxaHne paboThI
pabotst pabotst N
KOMITCTEHINI1
P1 naboparopHas OIIK-4-31;0I1K-4- 1. Bunbl omnbok B aHanmu3e
pabota Nel Vi 2. YcTpaHeHne CUCTEMaTUYECKUX OIPELTHOCTEN
IIpocreiimue 3. YcraHOBJIEHUE NIOTPEIIHOCTH MIPSIMBIX U3MEPEHUI
U3MEpEHUs U 4. YcTaHOBIEHHE NOTPEIIHOCTU KOCBEHHBIX U3MEPEHUil
MaTeMaTuyecKas 5. YcraHoBIeHHe TPUOOPHOI MOrPEIHOCTH
00paboTka ux
pe3ynbTaToB
P2 nabopaTopHas OIIK-4-31;0IIK-4- | 1. CymHOCTh TpaBUMETPUYECKOTO METO/IA
pabora Ne2 Y1 2. @akrop nepecyera
Onpenenenue 3. PacueT HaBeCcKH Juld NIPOBEICHUS I'PABUMETPUUECKOrO aHAIHN3a
COIEpIKaHuUs JKelle3a 4. TpeboBanust, IpeIbIABIIEMBIC K OCAKAAEMOH U TPABUMETPUIECKOM
B PacTBOpPE €T0 COMH (dopmam
TPaBUMETPUICCKIM
METOJIOM
P3 nabopaTopHas OIIK-4-Y1;0IIK-4- | 1. CymHocTh POTOMETPHUYECKOTO METO/IA
pabora Ne3 B1 2. TpeGoBaHus K pacTBOpam
Ornpenenenue 3. 3aKOHBI POTOMETPHH
docdopa B cramm 4. Ber6op cBeTodunsTpa
(doToMeTpruIecKUM 5. Metox n06aBku cTaHAapTa
METOJIOM 6. PacueT KOHLIEHTpAIIUK PACTBOPOB MO U3BECTHON ONTHUYECKOH

IIJIOTHOCTHU

5.3. OueHouHble MaTepHAaJIbl, HCIIOJb3YyeMble U1 IK3aMeHa (0UIeThl, TeCThI U T.I1.)

ITpumepHBIe THIBI 3314 TS KOHTPOJIBHOW paboTHI

MUHUCTEPCTBO HAVKH U BBICILIEI'O OBPA3OBAHUS POCCUICKOM OEIEPALINI

DOENEPAJIBHOI'O T'OCYIAPCTBEHHOI'O ABTOHOMHOI'O OBPA3OBATEJIbHOI'O YUPEXIEHM S BBICILIET'O
OBPA30OBAHUA

«HanuoHansHBIN HCCIe0BaTENbCKUI TeXHOIOTHYeckuid yHuBepeuteT «MUCHUCy»

HoBotpowutikuit hunmman

(H® HUTY «MHUCHUC»)

Kacgenpa MaremMaTHKH 1 €CTECTBO3HAHUS

BUJIET K 3AUETY Ne 0

JucrmmmHa: «MeTombl KOHTPOJIS M aHAJIM3a BEIECTBY
Hamnpasnenue: 18.03.01 Meramnyprust

®dopma 00yueHus: 3a04HAs

®dopma npoBeIeHAS K3aMeHa: YCTHAS

3amaua Nel
Coneprxanne docdopa B crutae okono 0.9 %. Paccuuraiite Maccy HaBeCKH CIUTaBa, KOTOPYIO HEOOXOAUMO B3SITh, YTOOBI
TPaBUMETPHUYECKIM METOJIOM OIIPEIeNIUTh cofepkanne Gocdopa B cruiaBe, eciau Macca BecoBot popmbl Mg2P207 0,1rpamm.

3amaua Ne2
PaccunTaiiTe KOHIICHTPAIIHIO XKeJIe3a B paCTBOPE M MOMYYCHHYIO IPH STOM OIINOKY, €CITH ONTHYeCcKas IIOTHOCTH paBHa 0,46,
TOJIIMHA KIOBETHI | CM, MOJISIpHBIH K03 duiuenT noriomenns 1100.

3amaya Ne3
DNeKTpoiIn3y Ha MHEPTHBIX AJeKTpoaax nojasepraicsa pactsop CuSO4 B reuenne 20 muH nipu cune Toka 0,6 A. PaccuuTaiite maccy

HPOIYKTOB 3JIEKTPOIN3a H OMIMOKY pacyeToB, eClIU KIIacC TOYHOCTH ammepmerpa 0,5, a MaKCHMAaIbHO H3MEPAEMBI TOK IPUOOpoM
0,75.

3amaua No4
s npurorosnenus pactBopa Bemectsa HCl o6bemom 100 mi1 Ob110 B34TO 2 MJI HCXOAHOTO pacTBopa MmiaoTHOCTH0 1,09 r/em3.
PaccuuTaiiTe HOPMaJIBHOCTB OTYYEHHOTO PACTBOPA U MOTPELTHOCTD €€ ONpeeIeHus.

3amaua No5
BbIUncIuTe MOTEHIMAN IIMHKOBOTO JIEKTPOIA , MOTPY>KEHHOTO B pacTBOP, COEPIKAINTUI HOHBI Zn2+B KoHneHTparmu 0,1 MoJb/1

CocraBull CT. IPENOAABaTENb!
3aB. kadenpoit MuE:

E.B. Hedenona
A.B. IlIpaneBa

HToroBoe TecTHpOBaHHE MOXKET OBITH MPOBEACHO TUCTAHIIMOHHO B cucteMe LMS Moodle B Buzie TectupoBanusi.




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

IIpu omeHKke pe3yNbTaTOB 3aLIUTHI OTYETOB MO JaOOPATOPHBIM PabOTaM HCIONIB3yeTcsd OMHApHAS CUCTeMa, KOTopast

NnpeayCcMaTpuBacT CICAYIOMINE PE3YyJIbTAThl 1 KPUTCPUN OLICHUBAHUS:

«3a4TCHO» BEITIONTHEHEI Bce 3aaHusA na60paTopH0171 pa6OTLI, CTYACHT OTBETHJI Ha BCE KOHTPOJIbHBIC BOITPOCHI

«HC 3a4TCHO» CTyI[eHT HC BBITIOJIHWI UJIA BBIITOJTHUIT HETIPABUIIBHO 3aJaHUSA na6opaTopHof/'1 pa60T1)1, CTYJICHT OTBETHUJI Ha
KOHTPOJIbHBIC BOIIPOCHI C OIIMOKaMU MM HE OTBETHJI Ha KOHTPOJIbHBIC BOITPOCHL
B cucreme OIICHKHA 3HaHHﬁ, yMeHPIfI 1 HaBBIKOB I10 pE€3yJibTaTaM IIPOBCACHUA KOHTpOJ'IBHOﬁ paGOTLI HCIIOJIB3YIOTCA CICAYIOIHC

KPUTEPUHU:

PesynbraT onenuBanus Kpurepuu oneHku
«OTnuuHO» 3a MOJTHOE OBNAJICHHE COJep KaHUeM yueOHOro MaTepHana, BIaJeHue NOHATUIHBIM alnapaTtoM, yMeHHe

peuiaTh NPAKTUYICCKUEC 3a1a4u, TPaAMOTHOC, JIOTUYHOC HU3JIOXKCHUC OTBCTA.

«Xopomoy» Ecny cTyeHT OTHO OCBOMI YUeOHBIH MaTepHal, BIajeeT MOHATHIHHBIM alapaToM, OCO3HAHHO PUMEHSET
3HAHUSA JUIS PeIICHUs IPAKTHUECKUX 3a/1a4u, IPAMOTHO U3J1araeT OTBET, HO CoflepKaHue U (hopMa OTBETa UMEIOT HEKOTOpPhIE

HCTOYHOCTH

<<YI[OBJIGTBOpI/ITeHBHO>> Ecmm CTYJICHT 06Hapy>1<HBaeT 3HAaHHUE U MTOHUMAaHUE OCHOBHBIX IOJIOKESHHH yqe6H0r0 Mmarepuaia,

HO M3J1ara€t €ro HEMOJIHO, HETIOCIEJOBATCIIbHO, JOITYCKACT HETOYHOCTHU B ONIPEICTICHUEC HOH}ITI/Iﬁ, B IPUMCHCHNU 3HaHUHI JJIsL
peUICHUA MPAKTUYCCKUX 3a/ia4, HC YMCEET JOKa3aTCIbHO 000CHOBAaTh CBOH CYXXACHHUA
«Heylﬁ[OBJ’leTBopHTeJ’[BHo» Ecmu CTYACHT UMECT PAa3pO3HCHHBIC, OeccucTeEMHEIE 3HaHUA, HC YMCCT BbIACIIATH INIABHOC U
BTOPOCTEIICHHOC, TOMYyCKacT OImMOKHU B OnpeCIICHNE HOHHTI/Iﬁ, HCKaXXacT UX CMBICII, 6eCHOpH}10‘IHO 1 HCYBEPCHHO M3J1aract
MaTepurall, HC MOXET HPUMCHATL 3HAHUSA AJId PECIICHU NPAKTUICCKUX 3a4a4; 3a IOJIHOC HE3HAHUE U HCTIOHMMAaHUE yqe6H0r0

MaTepuaja WM OTKa3 OTBEYaTh
Kpurepuu onenku 3auera

Onenka «3a4TeH0» CTaBUTCS, €CIIN

- Ha TEOPETHYECKIE BOIIPOCHI TaHbI OOIIHE OTBETHI
- 00yyJaromuics: OpUEHTUPYETCS B MaTeprale
Ouenka «He 3auTeH0» CTaBUTCS, €CIU

- HE pellleHa 3a/1a4a ¥ IPaBWIbHBIM OTBET JaH Ha OAWH BOIPOC (JTUOO HU HA OMH)
- 00yJaronuiics B MaTepuaie JUCIUILTHHBI IPAKTHYSCKH HE OPUSHTUPYETCS, T.€. HE MOXKET JIaTh JaXKe OOIIMX CBEICHUI MO

BOIIPOCY

Kpurepun or1ieHKH HTOTOBOTO TECTHPOBAHMS, IIPOBOJIUMOTO B AUCTaHIMOHHOH (opme B LMS Moodle

85 < IlpoueHT BepHbIX 0TBeTOB < 100 - OTIMYHO
70 < IIpoueHT BEepHBIX OTBETOB < 84 - XOpOIIO
50 < IIpoueHT BepHBIX OTBETOB < 69 — yJ0BIETBOPUTEIILHO

6. YHEBHO-METOJNYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemast aureparypa

6.1.1. OcHoBHas JuUTepaTypa

ABTOpBI, COCTaBUTEIH

3arnasue

bubaunoreka

WznaTenbcTBO, rof,

JI1.1 [}O.A.XaputoHos

Amnanutndeckas xumus. B 2-x
KH.: Y4eOHHK

M.Bgicmr.ik., 2003

JI1.2 | XKebenrses A.N.,
XKepnocek A.K.,
Tanyts U.E.

AHanuTHYeCKas XUMHUA.
XHUMHUYECKHE METObI aHaIN3a.
: YyebHoe mocoodue.

M. Uudpa-M, , 2012

6.1.2. JlonosiHuTEIbHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIHN

3arnaBue

Bubmanoreka

W3nmarenscTBO, TOA

JI2.1 |}O0.A.Kapnos,
A.Il.CaBocTuH,
B.JI.CanpHukoB

AHaTUTHYECKUN KOHTPOJIb B
METaJUTypru4eCKOM
MpoU3BOACTBE: Yueb.mocodue

M.: Axanemknura, 2006

JI2.2 |Tlox pen.
10.A Kapmosa

AHanUTHYECKUN KOHTPOIb
METaJITyprudecKoro
MIPOU3BOACTBA: YUEOHUK

M.:Merannyprus, 1995

6.1.3. MeToguueckue pa3padoTKu

ABTOpBI, COCTaBUTEIHN

3arnaBue

Bubmanoreka

W3nmarenscTBO, TOA

JI3.1 | B.U. I'pb13yHOB,
10.A Kaprmos,
JI.®.Cepxenko

AHanUTHYECKUN KOHTPOIb
METaJUTypru4ecKoro
npousBozacTBa (PXMA):
Jlab.mpakTHKyM

Hosotpournx, 2002

6.2. Ilepeyenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAMOHHOI ceTn « AHTepHeT»

D1 |H® HUTY "MUCuC"

| www.nf.misis.ru




32 | KubepJlenunka www.cyberleninka.ru
33 | Poccuiickas Hay4yHas 31eKTpOHHAs OHOIHOTEKA www.elibrary.ru
6.3 IlepeyeHb NporpaMMHOro odecneyeHust
I1.1 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
I1.2 | Bbpaysep Google Chrome
I1.3 |Microsoft Teams
1.4 |Zoom
1.5 |bpaysep Yandex
1.6 | AatuBupyc Dr Web Suite
I1.7 |Adobe Reader
6.4. IlepeyeHb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U MPOodecCHOHATBHBIX 023 JaAHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue Bun OcHaienue
133 VYuebnast  ayauropus AN 3aHATHH 1 . - Cucremusiit 610k Intel Core;
JIEKLIMOHHOT'O THUIIA, MIPaKTUYECKUX 1 . - MonuTop LCD;
3aHITHH 1 . - Okpan HacteHHbI 200x200;
1 mr. - Be6 xamepa Logitech;
1 wir. - ITpoekrop Acer P1266;
1 wr. - [TogBec ans mpoekTopa;
1 wT. - YaeHndeckas JOCKa;
28 mwit. - CTON CTyIeHYECKHil;
1 wt. - CTona mpenogaBaTelbCKHii;
56 wir. - Cryu;
16 mwr. - XKanro3u.
134 VYuebnast  ayauropus AN 3aHATHR 1 . - Kommerorep B coope;
JIEKITUOHHOTO THIIA, MPAKTUIECKUX 1 mr. - IIpoextop Acer ¢ TOTOIOYHBIM
3aHATUI KpCIUICHHUEM;

1 mt. - DKpaH Ha IUTATUBE,

1 mr. - Beb xamepa Logitech;
1 mT. - Yuenuueckas J10CKa;
19 wir. - Cron cTy1eH4YeCKHii;
37 mwr. - Crym,

3 mr. - Xamo3u.
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VYuebnas naboparopus "Xumus"

JIab

I wr. - Kommuexkt o6opyaoBaHus ajst
naboparopun  OOLIE M  HEOPraHW4eCKOM
xumun HO® HUTY MUCuC 04.2.3.0163; 1
IIT.

(Cron-motika aporinas CMCIT 1200, 2 mir.,
cton jaboparopHbiii ¢ smukamu CJIS 1200, 6
mT., Tabyper mabopatopHslii 20 miT., cTeIUIax
JUI XanaToB, | INT., IITaTHB J1aOOPATOPHBIN
MeTajmdeckuii anst Otoperos I19, 5 mr.,
MITaTHB  JTAOOPATOPHBIN U 3aKpeTUICHUS
XUMHUYECKOW Tocyasl W obopynoBanus, 10
IT., Bechl 2JekTpoHHsle BVYJI-200, 1 mr.,
Bechl aHamutmueckue AB-210-01, 1 T.,
IUINTKA  HarpeBaTelbHAas  OJIEKTPHUECKas
II3J1, 4mr., mauctumaarop sabopaTopHsIi, |
wr., pH-mMerp craumonapusii DKCITEPT-001
-3, 4 wr., Kocka menoBas, 1 WIT., TEPMOMETP
anekTpoHHbIl nopratuBHeii UT-15 17K, 15
mIT., MarautHas Memanka [19-6100, 15 miT.,
COCYJl KaJIOPUMETPUYECKUH ISl MPOBENCHUS
nabopaTopHbIX paboT Mo TepMoXuMmuH, 15
IIT., OIMIOOBI THTETbHBIE, 15 mT., HaOOp
Mojeneil KpUCTAUIMYECKUX CTPYKTYp s
JIEMOHCTpauui, 1 mT., TaiMep 3JIeKTPOHHBIN
mudposoit mopratusablii RSTO4167, 1 mr.,
KOJUIEKIIMST MUHEPAJOB U 00pa3loB METaJIOB
U1t ieMoHcTpauuid, 15 mr., Tepmomerp Th-
37, 1 mTt, 6apometp Bb-05M HactenHbIH, 1
mT., Tabauna MeHaeneeBa HacTeHHas, 1 IIT.,
TabNMIa pacTBOPUMOCTH HACTEHHas, | miT.,
HaOOp apeoMeTpoB B  KOHTEHHepe  JIIs
xpaneans AOH-1, 1 mr., pedpakTomerp
uudposoit [13-5200, 2mt.)

1 mir. - AxBaauctiuisarop J13-25CTI6;

1 . - MarautHas memanka 04.2.3.00006;

1 . - Mukpomanomerp MMH-240;

1 wr. - ITeur kamepHas HarpeBarenbHas "[IM
-1000";

2 mrt. - Moiika maboparopras JIK-1200;

1 wT. - ['a3oaHanu3aTop MpOIECCOB TOPEHHUs
nopratuBHbIi Testo-300M;

1 wt. - ®otokonopumerp KOK-3KM;

2 mwr. - Buckozumerp BITK-4 1.12;

1 mr. - Buckozumerp BITK-1 0.34.
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npaktukyma 04.2.3.0.195;

nmabopaTopHBIX PabOT UL  yYalIerocs,
IIT.)

1 mr. - pH-metp Checker-1;

3 mr. - Koanykromerp Hanna DIST 1;

1 mwr. - Kornykromerp Dist04.2.3.0160;

1 wr. - pH-merp AHUOH-4100;

KapMaHHBIH;

1 mwr. - Caxapumetp CVY-5;

1 . - [onsipumerp nopratusHseii [1-161;
1 . - Pedpakromerp UPD-464;

2 . - Onexrpomuta (1xoHpOD.);

1 wr. - AxBaguctuiuisarop J3-25 "CII6";
1 wr. - Tenzuomerp K-6 KRUSS;

"Xumus'";
YHHUBEPCAJbHBI;

HTR-120CE;

1 . - UcTouHnk moctossHHOro Toka b5-45;
6 mr. - Crom  mabopaTOpHBIH
TEXHOJIOTUYECKOU IIPUCTABKOM.

8. METOAUYECKHUE YKA3AHUSA UISA OBYYAIOIIIUXCA

YBaxkaemslit ctyaeHT! Heo6xon1uMo NOMHUTB, YTO aHATUTUYECKHH KOHTPOJIb METAILTyprHYECKOro IPOU3BO/ICTBA —
MHTETPUPOBAHHBIH KypC, KOTOPBII BKJIIOYAaeT 3HAHUS 110 O0IIeH, OpraHndecKoi, (U3NIeCcKOi, aHATUTHYECKON XUMUH, QU3HKe,
MaTematHke. [103ToMy npH M3y4eHHH TeOpeTHYeCKOro MaTepraa BCeraa Cle{yeT OIMpaThcs Ha COOCTBECHHBIE 3HAHUS M3 CMEKHBIX
HayK.

Jlns ycTienHoro yCBOeHuUs TEOPEeTHIECKOro MaTepuana HeoOX0IUMO PETyIIpHO NOCENIaTh TEKIUH, BIyMYHUBO CIyIIATh
NpeTIofaBaTellst ¥ y4HUTh JIEKINIO B TOT )K€ JIeHb, KOT/ia OHa Obl1a npocitymada. OCoOEHHOCTH ITaMsTH HO3BOMIT Bam nerko
3aIIOMHHTH OOJIBIINI 00BEM MaTepuaa ¢ MEHBIINM YMCTBEHHBIM HATIPSDKCHHUEM.

Benure TepMHHOIOTHYECKHUIT CIIOBaph, MOMONHANTE €ro U3 JIEKIUHU B JIEKIUIO, IOCTOSHHO MOBTOPSIHTE. 3HAHNUE TEPMHUHOIOTHI
JIEXKHUT B OCHOBE IPAMOTHOM Hay4HOI pedr ¥ OCO3HaHHUS 3a]au.

Ocoboe BHUMaHHUE 00paTHTE Ha TOATOTOBKY J1a00PaTOPHBIX PadOT. 3allOMHUTE: aHAIN3 BEIIECTBA — [UINTEIBHBIN U TEXHHYCCKU
CJIOXKHBIH TIpoIiecc, oTpaboTaTh MPOMyIICHHYI0 paboTy OyaeT ropa3fo TpyIHee, YeM BBIIOIHHUTH €€ B TPYIIIE MO PyKOBOACTBOM
npenojasarens u nabopanral

Ha naboparopHyto paboTy He0OX0ANMO IPUXOANTH IOATOTOBICHHBIM: B XaJlaTe, C 3aII0JTHEHHBIM J1a00paTOPHEIM XypHanoM. [1pu
3aIIOTHEHNH Ky pHAJIa CTapalTech OCO3HATH CYITHOCTh AHAJTUTHYECKOTO METO/1a, 3aTIOMHUTD XOA PAaOOTEHIL, TI0 BO3MOXHOCTH PEIINTh
3agaqu. [l 5TOro He0OXOAUMO BEIyUUTh TEOPETHUECKUI MaTepHall, OTBETUTh Ha KOHTPOJIBbHBIE BOIIPOCH! K 1a00paTOpHOIL padore.
Ecnu Bel npuaere Ha 3aHATHE MOATOTOBIEHHBIM M OCO3HAHHO BBIMOTHHUTE aHATH3 BEIECTBA, TO BaM He cOCTaBUT Tpya CAENaTh
HEOOXOIMMBIE PacdeThl M 3aIUTUTH PabOTy B ICHb €€ BHIIOIHCHUS.

CBOeBpeMEHHOE U YCIICITHOE BRIMOIHEHNE Ta00paTOPHBIX PadOT U TECTOBBIX 33IaHUI TO3BOJIUT BaM nmoryunTs 3a4uer
aBTOMAaTHYECKH.

I[Tpomycku 3aHATHI HEOOXOANMO OTPadATHIBATH MO COINIACOBAHUIO C IIPETIOAABATEIIEM U JIA0OOPaHTOM.

TexHU9IeCKUH aHANIN3 — TOHKAS U yBJIeKaTeIbHas padoTa. MIHTepec kK M3yUeHNIO JUCIUILTNHEI MOXKET BBIPACTH B OTKPHITHE HOBOTO
croco0a aHaIM3a BELIECTBA MM yCOBEPIUIEHCTBOBAaHHUE HUMeromerocs. byipTe uccienoBaTeneM, IpoBepaiTe THIIOTE3bI U
HpeArnonoxkeHus, y Bac 11 3Toro ectb Bce BO3MOXKHOCTH.

OcBoeHUE AUCIUIUTHHEI MIPEAoNaraeT Kak MpoBeJeHUE TPaJUIINOHHbBIX Ay JUTOPHBIX 3aHATHH, TaK X paboTy B 3IEKTPOHHOH
uHpopmamoHHo-oopazoBatTensHoil cpene HUTY «MUCHUCy» (QUOC), yacThio KOTOPOH HETOCPEICTBEHHO NPEAHAa3HAYSHHON ISt
OCYILECTBIICHHS 00pa30BaTENILHOTO TpoLecca SBIseTC DIEKTPOHHBIN o0pa3oBaTenbHbIi pecypc LMS Moodle. Or goctynen mo
URL anpecy https://newlms.misis.ru/login/index.php 1 m03BOJNSET UCTIONB30BATH CIIENUATHLHBIA KOHTSHT M QJIEMEHTHI
3JIEKTPOHHOTO 00yUYEeHHUs U TUCTAaHIIMOHHBIX 00pa30BaTeNbHbIX TexHONIorHi. LMS Moodle ncnons3yeTcs IpeuMyInecTBeHHO IS
ACHHXPOHHOTO B3aMMOAEHCTBUS MEKAY yUYaCTHUKaMH 00pa30BaTENbHOIO Mpolecca NOCPEACTBOM ceTH «IHTepHeT».

YroOb1 3¢ PeKTHBHO UCTIONH30BaTh BO3MOKHOCTH LMS Moodle, a COOTBETCTBEHHO H YCHENIHO OCBOUTH TUCIUIUINHY, HY>KHO:

1) 3aperucTpupoBaThCs Ha Kypc. st 3TOT0 Hy»KHO MEPeHTH MO CChUIKE ... JIOTWH 1 Mapoib COBMAIAET C JIOTHHOM U ITapojieM OT
mmuHoro kabunera HUTY MUCHUC;

2)B pyOpuke «B Hauano» 03HAKOMHTHCS C COAEPKAHUEM Kypca, BOIIPOCAMH JIsl CAMOCTOSITENIHON ITOJTOTOBKH, YCIOBHAMHA
JIOIyCKa K aTTecTalny, (opMoii IPOMEKYTOUHOH aTTecTalny (3a9eT/3K3aMeH), KpUTSPHSIMH OLCHUBAHUS | JP.;

3)B pyOpuxe «Moxynmn», 3aX0/is B COOTBETCTBYIOILIHE pa3/iesibl H3y4aTh yueOHbIe MaTepualsl, pa3MeIleHHbIe IpernogaBaTeneM. B

JUIst HPOBEICHUS HKOJIOTHYECKOTO
(MuHB-3KCTIpecc-1a00paTopus "TTuenxa-

Y/m", lmr, pH-metp, 1 mT., TECT-KOMIUIEKT
PK-BIIK, 1 IIT., KOMILJIEKT TIS

1 mwr. - pH-merp Checker 1HI98103

1 mwr. - Y4eOHO-TabopaTOPHBIA KOMILICKT
2 mr. - Ileiikep opOuraneabii  OS-10

1 wr. - Beckl aHanmuTHYeCKHE 3JEKTPOHHBIC




T.4. IIOJIb30BAThCA IUTEPATYPOH, pEKOMEHA0BAHHON MpenoaBaTeneM, epexoas M0 CChUIKAM;

4)B pyoOpuke «bubnuorexa» BO3MOXXHO MOAOUPATH JUIsl BBIIIOJIHEHHS TMCBMEHHBIX paboT (KOHTPOJILHBIE, JOMAIHUE pabOThl,
KypCOBBIE PaOOTHI/IPOEKTHI) TUTEpaTypy, pasmemennyo B 9bC HUTY «MUCHUC;

5)B pyOpuke «3agaHus» HyKHO 03HAKOMHUTECS C COJACp KaHUEM 3aaHus K MICBMEHHOH paboTe, CPOKAMU CHAa4H, KPUTEPUSIMHU
OLIEHKHU. B yCTaHOBJIEHHBIE CPOKH BBHIIOTHUTE paOOTY(bl), HOATPY3UTh 3[€Ch XK€ IJIsl IPOBEPKH. Y T0OHO Ha3bIBaTh (hailsl paboThI
cleayromuM oopa3oM (Ha3BaHKe mpeaMeTa (CokpaineHHo), rpynmna, @O, nara akTyanusaiuu (py MOBTOPHOM pa3MEIICHUH)).
Hanpumep, Oxonomnka Meanos .M. BMT-19 20.04.2020. Ecu paboTta conepKUT pUCYHKH, (OPMYIIBL, TO C IENBI0 COXPaHEHUS
(hopMaTHpOBaHUS ee HyXKHO HOArpykaTh B pdf popmare.

PaGota, noarpy»xaemas 1yisi POBEPKH, JOJDKHA:

- coIeprkaTh BCE CTPYKTYPHBIE JJIEMEHTHI: THTYJIBHBIN JINCT, BBE/ICHHE, OCHOBHYIO YacTb, 3aKIIFOUCHHUE, CITUCOK HCTOYHUKOB,
HPUIOKEHUS (TIPH HEOOXOANMOCTN);

- OBITH O(OpPMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

I[IpenonaBarens B TEUEHHE YCTAaHOBJICHHOTO CpPOKa (He Oosee IeCsTH AHEH) NpoBepseT paboTy U pa3MelaeT B KOMMEHTaPHSIX K
3aJJaHUIO PEIeH3MI0. B Hell oH yKka3bIBaeT KaK MOJOKUTENBHBIE CTOPOHBI paboTHI, Tak 3aMedaHus. [Ipy HaTMauy B penieH3nn
3aMevyaHuil ¥ peKOMEHAAINiH, Hy)KHO BHECTH IOMPABKH B pabOTy, MOATPY3UTH €€ 3aHOBO JUIA OBTOPHOM IpoBepku. [1pu sTom
Ba)KHO CIICJIUTH 3a CPOKAMH, B TEUCHUE KOTOPBIX JOJKHO OBITh BBIOIHEHO 3a/ianue. [Ipy HapyIeHnn cpoKoB, yKa3aHHBIX
TperoaBaTesieM BO3MOXXHOCTh TOATPY3UTH PabOTy OCTaeTCs, HO CHCTeMa BEIBOAUT COOOIICHUE 0 HapyIIeHH! cpokoB. [To
OKOHYAaHUH CEMECTpPa MOATPY3UTh pabOTy HE TOIYIHTCS;

6)B pyOpuke «TecTbl» NPONUTH TECTOBBIE 3aJaHHs, OCBOUB COOTBETCTBYIOIIMN MaTepual, pa3MelleHHbIH B pyOpuke « Momynm»;
7)B pyOpuke «OLEHKN» OTCIIEKHUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOpuke «OOBSBICHUI» YUTATh OOBABICHNUS, pa3MeIaeMbIe TPENOoAaBaTeNIeM, 1aBaTh 00PAaTHYIO CBS3b;

9)B pyOpuxe «O0CyxKICHHD) CO3AaBaTh OOCYXKICHNS U yIaCTBOBAThH B HUX (00CYKJar0TCs 0OIINe MOMEHTHI, BEI3BIBAOIIUE
BOIPOCHI y OOJNBIINHCTBA Ipymibl). JlaHHas pyOpHKa Takke MOXKET OBITh HCHOJIb30BaHA IS B3aUMHOI NPOBEPKH;

10)IpoSBIATE PETyIApHYIO aKTHBHOCTH Ha Kypce.

[IpenMymecTBEHHO UII CHHXPOHHOTO B3aMMOAEHCTBUS MEXIY YIaCTHHKaMHU 00pa30BaTEeIbHOTO Mpoliecca OCPEACTBOM CETH
«uTepuer» ucnonb3yercs Microsoft Teams (MS Teams). YToOBI MOJHOLEHHO HCIOIB30BATh €I0 BO3SMOKHOCTH HY>KHO
ycTaHOBUTH npuiokenne MS Teams Ha nepcoHanbHbIN KoMIbloTep H TesedoH. CTapocTaM Hy)XHO co3naTh rpymniry B MS Teams.
YuyacTue B rpymne no3BoJsieT:

- CIIyIIaTh JICKINY;

- paboTaTh Ha NPAKTHYECKHUX 3aHATHUSIX;

- OBITH Ha CBSI3M C IIPEIO/IaBaTeNIeM, 33/1aBasi €My BOITPOCHI HITH OTBEYas Ha €ro BOIPOCH! B 00IIEM YaTe TPy B pabodee BpeMs ¢
9.00 oo 17.00;

- OCYIIECTBIISITH COBMECTHYIO paboTy HaJ JOKyMEHTaMH (BKiajka «Danibr).

Ipu npoBeaeHNH 3aHATHH B AUCTAHIIMOHHOM CHHXPOHHOM (hopmMare Hy»KHO Bceraa paboTaTh ¢ BKIIOUCHHOH KaMEepO.
HckmmoueHne — eciti penoAaBaTeb IMOPOCHT OTKIIOYUTH KaMephl H MEKPO(OHEI B CBSI3H ¢ OONBIIMMH TToMexamMu. Ha aBaTapkax
JIOJDKHBI OBITh HCKITIOUUTETBHO AENIOBEIE (OTO.

ITpu nmpoBeeHNH NEKIIMOHHO-TIPAKTUYECKHUX 3aHATHH BEJIETCS 3aMUCh. DTO Aa€T BO3MOXKHOCTb MPOCMOTpA 3aHATHUS B ClTydae
HEBO3MO)KHOCTH ITPHUCYTCTBHUS HA HEM HITH IIPH HEOOXOIMMOCTH BHOBB OOPATHUTCS K MaTepHAITy U 3aHOBO €r0 IIPOCMOTPETb.




