HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 20D efiepHiiBAdGe rocyrapcreeHHOe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus

1073Offe6b1EdOéﬁﬁﬁ%wﬁioﬁi%Sﬁ%A@}le)ml;aTenbcxuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

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, [Joyenm, Hegpeoosa 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_20 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)

ITpotokon ot 22.03.2023 1., Ne3

PyKOBOZ[I/ITeJ'IB noapasacicHus K.I1.H., JOLCHT A.B.IlIBaneBa



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.
BLIHYCKHI/IK JAOJDKCH OBJIAICTh OCHOBHBIMH METOAAaMU OpraHru3anui U MpOBCACHUSA XUMUYCCKOTO OKCIICPUMCHTA, BKIKOYast
MCTOABI XUMHUYCCKOI'O U Q)HBHKO-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 npe)IBaanTe.m,Hoﬁ 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 |TocynapcTBeHHass HTOTOBAas ATTECTALUA

2.2.2 | Aucrmrummasl o BeI6opy b1.B.JIB.1

2.2.3 | UcTopus MeTaypru4ecKoi OTpaciu

2.2.4 | KypcoBas Hay4HO-HCCIIEIOBATENbCKasA paboTa (4acTh 1)

2.2.5 |KypcoBas Hay4HO-HCCIIEOBATENbCKaAs paboTa (4acTh 2)

2.2.6 | KypcoBas HayuHO-UCClieiOBaTeNbCcKas paboTa (4acThb 3)

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, (PU3MIECKOTO U (PU3UKO-XHMMHUIECKOTO aHa-TH3a COCTaBa BEIICCTBA

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 MOJIy4E€HHBIX SKCIIEPUMEH-TAJIbHBIX JaHHBIX, YCTaHABIUBATh IIOIPEIIHOCTh
onpeeNeHus

OIIK-7.1: 'oToBHOCTB BLIOHPATH CPEACTBA H3MEPEHUI B COOTBETCTBHH C TPeOyeMoil TOUHOCTBIO H YCIOBHSAAMH
IKCILTYaTALHH

YMmerb:

OIIK-7.1-Y1 aHanu3upoBaTh U BEIONPATh ONTHMAIBHYIO METOAUKY B 000pY-I0BaHHE I HAYIHBIX UCCICTOBAHUH

IIK-1.1: Cnoco0HOCTb K aHAJU3Y H CHHTE3Y

Baanernb:

IIK-1.1-B1: MCTOAaMHU aHalin3a, CUHTE3a, MHKCHCPHOI'O ITPOCKTUPOBAHUA IIPU PCIICHUH KOMINJICKCHBIX U HHHOBAIIMOHHBIX
WHXXCHCPHBIX 3aJ1a4

IIK-1.2: CnocoGHoCTh BHIOMPATH METO/IbI HCCIETI0BAHUS, INIAHKMPOBATH U MPOBOAUTH HEOOXOAUMbIE IKCIIEPUMEHTHI,
HHTEPNPETUPOBATH Pe3yJbTATHI U AeJ1aTh BbIBObI

Baanernb:

TIK-1.2-B1 meTomamMu sMITUpUIECKOTO UCCIIENOBaHUS (HAOIIOACHUSI, OTCa-HUS, NU3MEPEHHsI, CPDAaBHEHUS, 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

ITK-1.2-31 IIK-
1.4-V1 VK-7.1-
31

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

1.2

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

IK-1.2-31 TIK-
1.4-V1

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

pabota B
napax

P1

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/

OIIK-7.1-Y1
IK-1.1-B1 IIK
-1.2-31 TIK-1.2

-B1

JI1.1J12.1J13.
1
0103233

2.2

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

10

IK-1.2-31 TIK-
1.4-V1 VK-7.1-
31

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




Pa3nen 3. XumMuueckue
METOJbI:
rpaBUMeTPUYECKUI U
TUTPUMETPHYECKU aHATU3

3.1 OO01mas xapakTepucTuKa 2 OIIK-7.1-Y1 J1.1
XUMHUYECKUX METOHOB [IK-1.1-B1 TIK JI1.2J12.1
KOJIMYECTBEHHOTO -1.2-31 [IK-1.2 JI2.2J13.1
OIpEIENIEHUs IIEMEHTOB. -Bl 012233
I'paBumerpus. CyniHocTb
MeToja, TpeOOBaHus,

MPEIbSBISIEMbIC K
ocakJaeMoi 1
IpaBUMETPUYCCKOI
dbopmawm /JTex/

32 TurpumeTpudeckuil aHanus: 2 OIIK-7.1-Y1 J1.1
KHUCJIOTHO-OCHOBHOE [K-1.1-B1 TIK | JI1.2J12.1J13.
TUTPOBAHUE, -1.2-B1 IIK-1.4 1
KOMIUIEKCOHOMETPHSI, -V1 213253
penokcuMerpus. Brroop
WHIUKATOPOB JUIS PA3IUIHBIX
METO/I0B TUTpoBanus /JIek/

33 CamocTosATeNnbHOE U3yYeHUE 9 ITK-1.2-31 TIK- J.1
yuebHOrO Marepuana B LMS 1.4-Y1 VK-7.1- JI1.2J12.1
Canvas:ITocTpoeHne KpUBBIX 31 JI2.2713.1
KHUCJIIOTHO-OCHOBHOI'O 212233
TUTpoBaHus. Touka
SKBHUBAJIEHTHOCTH. TouKa
W3MCHEHs 1IBETa HHUKATOPA.

[Torpemnoctu
tutpoBanus /Cp/

34 CamocToATenbHOE U3yUeHUE 10 TIK-1.2-31 IIK- JI1.1
ydebHoro matepuana 8 LMS 1.4-V1 YK-7.1- JI1.2J12.1
Canvas:OKUCIUTENbHO- 31 JI2.2J13.1
BOCCTaHOBUTEIIbHOE 2132053
THpoBaHue. Buapl
tutpoBanus. OcoOeHHOCTH
IPSIMOTO U 3aMECTUTEIHEHOTO
tutpoBanus. /Cp/

3.5 Ornpenenenue coaepKaHus 2 TIK-1.2-31 IIK- JI1.1 pabota B P2
JKele3a B pacTBOPE €ro CoJin 1.4-V1 JI1.2J12.1 napax
rpaBUMETPUYECKUM JI2.2J13.1
MmeronoM /J1ab/ 213233
Paznen 4. ®usuko-

XUMUYECKHE MEeTObI
aHajIm3a
(31eKTpOXUMHYeCcKHE U
¢oromeTpuueckue MeTOIbI

4.1 CamocTosTensHOe U3yUeHUE 8 IK-1.2-31 TIK- J1.1
yueOHOro Marepuana B LMS 1.4-Y1 YK-7.1- JI1.2J12.1
Canvas:Knaccudukarnms 31 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
ITOTJIOLEHHS
AJIEKTPOMATrHUTHBIX
W3Ty4eHHI OJHOPOAHBIMU
cuctemamu. O6nactu
MpUMEHEHUsI PU3nKO-
XAMHYECKHX METOLO0B
ananmm3a /Jlex/

OIIK-7.1-V1
IK-1.1-B1 IIK
-1.2-31 [IK-1.2

-Bl

J1.1

JI1.2J12.1J13.

1
012233

43

CaMocTOoATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:Konnykromerpuueck
Ui METOJ aHajIu3a.
OcobeHHOCTH
aBToMaTH3anuu Metoza. /Cp/

IK-1.2-31 TIK-
1.4-V1 VK-7.1-
31

1.1
JI1.2J12.1
JI2.2J13.1
013233

44

CamocTosTensHOe H3ydeHne
y4aebHOro Matepuana B LMS
Canvas:ITonsiporpaduueckuit
aHanu3. XapakTepHcTHKa
merona. /Cp/

[IK-1.2-31 IIK-
1.4-V1 VK-7.1-
31

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

4.5

Omnpenenenue docdopa B
cTany GOTOMETPHUUECKIM
MeronoM /J1ab/

IIK-1.2-31 IIK-
1.4-V1 VK-7.1-
31

J1.1
JI1.2J12.1
J12.2J13.1
01030233

pabora B
rpymIe

P3

Pa3nen 5. duznueckue
MeTOIbI aHAJIU3a (ATOMHO-
IMHCCHOHHDBIE, ATOMHO-
a0copOUMOHHBIE,
PEHTreHOCeKTPAJIbHBIE,
Macc-CeKTPaJIbHbIE,
AKTHBAIHOHHbIE METOAbI)

5.1

0030p CIEKTPOCKOTUIECKUX
METO/IOB aHAH3a U UX
knaccugukanus. Pons
METOJIOB B aBTOMATH3aLlUH
AHAJTMTHYCCKOTO KOHTPOJISL.
ATOMHO-3MUCCHOHHBIN
aHaJM3. DMUACCHOHHBIC
CIIEKTPBI aTOMOB. VICTOYHUKH
BO30Y)KIECHHS CIIEKTPOB.
MHorokaHanbHbIE
criekTpoMeTpsl /Jlek/

OIIK-7.1-Y1
IIK-1.1-B1 IIK
-1.2-31 TIK-1.2

-B1

JI1.1J12.1
JI2.2713.1
013233

52

CamMocTosITenbHOE U3yUeHHE
y4aebHoro Matepuana B LMS
Canvas:PeHTreHoBckue
METOJIbI aHAITH3a
(peHTEeHO(DITYOPECIICHTHBIH,
PEHTreHOpaAMOMETPUYECKHIA,
peHTreHo(a3oBblit).
TeopeTnueckre OCHOBEL.
Macc-crneKkTpainbHbli aHaIu3.
[Ipuaumn mMetona.
Vcrounnkn noHOB. CHOCOOEI
peructpanuu noHoB /Cp/

ITK-1.2-31 IIK-
1.4-V1 YK-7.1-
31

JI1.1J12.1
JI2.2J13.1
013233

Paszgen 6. Meroabl
onpeaeaeHus
ra3000pa3ylonIux npuMecei

6.1

CaMocCTOsITeTIEHOE H3YYCHUE
ydebHoro Matepuana B LMS
Canvas:Onpenenenue
ra3000pa3yoLIHX JIEMCHTOB:
KHUCIIOPO/a, a30Ta, BOJOPOAA,
yriepona, cepol). /Cp/

IK-1.2-31 TIK-
1.4-V1 VK-7.1-
31

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




6.2 CamocTosTensHOe U3yUeHUe 3 IK-1.2-31 TIK- J1.1
yueOHOro Marepuana B LMS 1.4-Y1 YK-7.1- JI1.2J12.1
Canvas:OcobeHHOCTH 31 JI2.2J13.1
SKCIpecc-aHau3a CTaIN U 212233
gyyryHa Ha OAO "VYpanbckas
Cranp" /Cp/
Paznen 7. Opranusanus
AHAJMTHYECKOT0 KOHTPOJIS
HA NPeINpPUsITHSIX
MeTaJLTYPru4ecKoro
NMPOU3BOACTBA
7.1 Opranuzauus 3 OIIK-7.1-V1 JIT.1J12.1
aHAJIMTUYECKOTO KOHTPOJIS Ha MK-1.1-B1 [IK JI2.2713.1
npousBocTBe /JIek/ -1.2-31 TIK-1.2 2139233
-B1
7.2 /Op/ 3 OIIK-7.1-Y1 J1.1 KMI1
IMK-1.1-B1 IIK JI1.2J12.1
-1.2-31 TIK-1.2 J12.2J13.1
-B1 IIK-1.4-V1 212233
YK-7.1-31
7.3 /3auét/ 3 OIIK-7.1-Y1 J1.1 KM2
IK-1.1-B1 IIK JI1.2J12.1
-1.2-31 TIK-1.2 J12.2J13.1
-B1 TIK-1.4-V1 212233
5. ®OHJ OHEHOYHBbIX MATEPUAJIOB
5.1. KoHTposabHbIe MepONPUATHS (KOHTPOJIbHAsI patoTa, TeCT, KOJUIOKBHYM, JK3aMeH H T.I), BOMPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonTponsHoe EIJI:IOT}?%MH@ B
KM MEpOpUATHE JTAKATOPBI OTIPOCHI JJIs1 TIOATOTOBKH

KOMIETEHIINHN




KM1

KOHTpOJIbHAs paboTa

OIIK-7.1-Y I;IIK-1.1
-B1;IIK-1.2-31;IIK-
1.2-B1;IIK-1.4-
Y1;VK-7.1-31

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 BHICOKOUHCTBIX BEILECTB.
15. OxapaxTepu3yiiTe METO/bl aHaJIN3a NPOLYKIMH ITOPOLIKOBOM
METaJUTypTHH ¥ KOMIIO3UT-HBIX MaTepPHAIOB.

16. CHCTEeMHO ONMIINTE OPTraHU3aALUI0 AHATUTHYECKOTO

koHTpoust Ha OAO «Ypanbsckas Cranby
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OIIK-7.1-Y I;IIK-1.1
-B1;IIK-1.2-31;IIK-
1.2-B1;IIK-1.4-
Y1;VK-7.1-31

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. ®oroMeTpus. 3aKOHBI NOMIOLIEHHUS JIEKTPOMAarHUTHBIX U3Ty4CHUN
OJHOPOTHBIMU CUCTEMA-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 IMK-1.2-31;I1K-1.4- | 1. Buzxsr omm6OoK B aHATIH3E
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 [IK-1.2-31;I1K-1.4- | 1. CymHOCTh TPaBUMETPUYECKOTO METOIA
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 IIK-1.2-31;I1K-1.4- | 1. CymHOCTh hOTOMETPUYECKOTO METOA
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.mpakTHKyM
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJeKOMMYHHKAUOHHOH ceTu « AHTepHeT»
51 |[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 | AatuBupyc Kaspersky Endpoint Security mis 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
6.4. Tlepeyenb NHPOPMALHMOHHBIX CIPABOYHBIX CHCTeM H NMpogeccHOHAIbHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasnauenune OcHarienue

133 Vuebnas  aymuropust  [uid  3aHATHH | KoMmiekt ydaeOHol Mebenn Ha 56 MecT i oOydaromuxcs,
JIEKIIUOHHOTO THIA, NPAKTUYECKHX | |  CTallMOHApHBIM KOMIBIOTED [JIsl  IpernojaBaTens ¢
3aHATHH BBIXOJIOM B HMHTEPHET, IPOCKTOP, SKPaH HACTEHHBIH, JOCKa

aymuTtopHas MenoBas, BeO kamepa Logitech, xoxonkw,
muneH3uoHHsle  mporpammbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.

134 VuebHas  aymuropust s 3aHATHH | KoMmekt ydeOHoit Mebemn Ha 40 mecT mims oOydaromuxcs,
JIEKIIUOHHOTO THIA, NPaKTUYECKHX | |  CTallMOHApHBIM KOMIBIOTED [UIsl IpernojaBaTels C
3aHIATHI BEIXOZIOM B MHTEPHET, NMPOCKTOpP, SKpPaH Ha INTAaTHBE, JOCKa

aymuTtopHas MenoBas, BeO kamepa Logitech, xononkw,
muueH3uonHele mporpammbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.

140 VYyebHast 1ab0paTopusi XUMUAU Kommnekt o6opynoBanust ans nabopatopuu oOwed u

Heoprannueckot xumun HO HUTY MUCuC 04.2.3.0163,
1 mT.

(Cron-motika apovinas CMCIT 1200, 2 T, cTon
naboparopubiii ¢ smukamu CJIA 1200, 6 wmT., Tabyper
nabopatopHeiid 20 mT., CTEIUTaX I XajnaroB, | mIT.,
IITaTHB J1aOOPaTOPHBIN MeTayuimdeckuil i Oroperos 110,
5 mr., ITaTHMB J1a0OpaTOpHBIA  JUId  3aKperuIeHUs!
XUMHAYECKOM TOCyabl W obopymoBanus, 10 mT., Bechl
anexTpoHHsle BYJI-200, 1 mT., Bechl aHanutuueckne AB-
210-01, 1 mT., nmIMTKa HarpeBaTelbHAs SJIEKTpUUECKas
TI9J1, 4wr., auctumarop naboparopuseiii, 1 mT., pH-metp
cranonapuabiii OKCIIEPT-001-3, 4 mrT., nocka menoBas, 1
IT., TEPMOMETP AIIEKTPOHHBIM mnopraruBHeli WUT-15 17K,
15 mT., marautHas Memanka I13-6100, 15 wrT., cocya
KaJOPUMETPUUYECKAN I TPOBEACHHS  JTa0OPaTOPHBIX
paboT Mo TEPMOXMMHUH, 15 WIT., MBI THTENbHBIE, 15 mIT.,
Habop  Mojeneil  KpUCTAUNIMYECKUX  CTPYKTYp  IJIs
JeMOHcTpanuii, 1 mT., TafiMep 3JIEKTPOHHBIH IUPPOBOI
nopratuBHeld RSTO4167, 1 mit., KOJIJIeKIUsT MUHEpPAIOB U
o0pa3lmoB  MeTajuioB A JAEeMOHCTpanwid, 15  mT.,
tepmomerp Th-37, 1 wr, Gapomerp Bb-05M Hacrennsiid, 1
mr., tabmuia MeHzgeneeBa HacTeHHas, | ImmT., TaOiuma
pacTBOPUMOCTH HACTeHHas, | INT., Ha0Op apeoMeTpoB B
KoHTelHepe s xpaneHus AOH-1, 1 mr., pedpaxromerp
uudposort 113-5200, 2mr.), akBaauctusstop J12-25CII0,
1 mr., wMaramtHas wmemanka 04.2.3.0006, 1 mrT.,
mukpomanomerp MMH-240, 1 mT., mneds KaMmepHas
narpesarenpHas "[IM-1000", 1 mr., Moiika nmabopaTopHas
JIK-1200, 2 ., ra3oaHanM3aTop MPOLIECCOB TOPEHUs
mopratuBHBIN Testo-300M, 1 mr., ¢porokomopumerp KDOK-
3KM, 1 mmr., Buckosumerp BIDK-4 1.12, 2 mr,
Buckozumetp BITK-1 0.34, 1 mT.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA

VBaxkaemblil CTy,HeHT! HeO6XO,I[I/IMO IIOMHUTB, YTO AHAIUTUYCCKUI KOHTPOJIb METAJUTYPTHICCKOI'O IPOU3BOACTBA —




MHTETPUPOBAHHBIA KypC, KOTOPHIi BKITFOUAeT 3HAHHS MO 001Iel, OpraHn4ecKkoi, GU3MIecKor, aHATUTHIECKOl XxumuH, (pusuke,
MmaremaTuke. [109ToMy IpH U3y4eHUU TEOPETUYECKOr0 MaTepuaa BCeT/ia CaeAyeT ONUPAThCs HA COOCTBEHHBIE 3HAHUS U3 CMEXKHBIX
HayK.

Jli1s1 ycnemnrHoro yCcBOGHHS TEOPETHUECKOT0 MaTeprana He0OOXOUMO PETyIIpHO HOCEMIaTh JIEKINH, BIyMYHBO CITyIIaTh
IpernojaBaTess U YUUTh JISKIHUIO B TOT Xe JeHb, Korja oHa Oblia npociymrana. Oco6eHHOCTH MaMATH 03BOJAT BaMm serko
3alIOMHUTH OONBIINI 00bEM MaTepuala ¢ MEHBIIUM YMCTBEHHBIM HANPSKEHUEM.

Benure TepMUHOIOrMYECKUI CIIOBAPS, MOMOIHSITE €r0 U3 JIEKIMH B JIEKLUIO, IOCTOSIHHO OBTOPSIITE. 3HAHKWE TEPMUHOIOTUU
JICKUT B OCHOBE TPAMOTHOM Hay4HOU pedr U OCO3HAHM 3aJau.

Ocoboe BHUMaHKE 00paTHTE Ha IIOrOTOBKY J1a00PATOPHBIX PadOT. 3aIOMHHTE: aHAIIM3 BELIECTBA — JUIMTENILHBINA U TEXHUUECKU
CITOXKHBIH TIpOIIecc, 0TpaboTaTh MPOITYIIEHHYIO paboTy OyIeT ropasio TpyIHee, YeM BEIITOJIHUTD €€ B TPYIIIE 110 PYKOBOJCTBOM
npenojgaBarens u 1abopanra!

Ha nabopatophyto paboTy He0OXOAUMO MPUXOAUTH TOATOTOBICHHBIM: B XaJaTe, C 3al0JIHEHHBIM J1a00paTOPHBIM KypHanoMm. [1pu
3aI0JIHEHHH XKypHalla CTapaliTeCh OCO3HATH CYIIHOCTh aHAJTMTHYECKOT0 METO/Ia, 3alIOMHHUTB XOJ1 Pa0OTBI, 10 BO3MOXXHOCTH PELINTh
3aga4n. J{is 3Toro He0OXOAUMO BEIYUUTH TEOPETHUECKUI MaTepHall, OTBETUTH Ha KOHTPOJIBHBIE BOIIPOCHI K 1a00paTOpHOIt padoTe.
Ecnu Bsl npuaere Ha 3aHSATHE MOATOTOBIEHHBIM M OCO3HAHHO BBIMOJHUTE aHAIIN3 BEIIECTBA, TO BaM He cocTaBUT Tpy/a crenarsb
HEOOXOAUMBIE PACUETHI M 3aIlUTUTh PAOOTY B JIEHb €€ BHINOTHEHHS.

CBoOEBpeMEHHOE U YCIICITHOE BHIITOJTHEHHE Ta00paTOPHBIX PaOdOT M TECTOBBIX 3aTaHHH MO3BOJIHUT BaMm momyduts 3ader
ABTOMATHYECKH.

IIponycku 3aHATHI1 HEOOXOIUMO OTpadaThIBATh IO COTJIACOBAHMIO C MpeTnoaBaTeraeM 1 Ja00paHTOM.

TexHudeckuit aHanu3 — TOHKas U yBJIeKaTelnbHas paboTa. FIHTepec K H3ydEHHIO IUCIMILUTMHBI MOXKET BBIPACTH B OTKPBITHE HOBOTO
croco0a aHaM3a BEIeCcTBa WM YCOBEPIICHCTBOBaHNE UMeEIoIerocs. bynbTe uccienoBareneM, MpoBepsaiTe THIIOTE3H K
HpeanoNoXkeHus, y Bac s 3Toro ects Bce BO3MOXKHOCTH.

OcBoeHHUE TUCIUIUTIHEL IPEIIoaraeT Kak MpoBeAeHIe TPaJHIHOHHBIX ayAUTOPHBIX 3aHATHH, TaK M padOTy B SJIEKTPOHHOI
nHpopmarmonHo-o6pazosaTensHoi cpene HUTY «MUCuCy» (OUOC), yacThio KOTOPOIt HEOCPEACTBEHHO NPeHA3HAYCHHOH IS
ocyllecTBIEHHs 00pa30BaTeIHLHOTO Mpoliecca sBIseTcs DISKTPOHHBIN 0Opa3oBatenbHbIi pecypc LMS Canvas. OH noctyneH no
URL azpecy https://Ims.misis.ru/enroll/E8333T u mo3BosisieT UCIONB30BaTh CHICHUANBHBIA KOHTEHT U 3JIEMEHTBI JIEKTPOHHOTO
00yJeHus U AUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TexHOoIoruid. LMS Canvas ucmonb3yercst MpenMyIIeCTBEHHO ISl ACHHXPOHHOTO
B3aUMOJICHCTBHS MEXIy yJaCTHUKaMHU 00pa30BaTeIbHOTO IpoIecca MOCPEICTBOM ceTH «MHTepHeT.

Yr00b!I 3¢ PeKTHBHO NCIOIB30BaTh BO3MOxHOCTH LMS Canvas, a COOTBETCTBEHHO U YCIICIITHO OCBOUTH AUCLUIUINHY, HY)KHO:

1) 3aperucTpupoBathbcs Ha Kypc. [ 3TOro Hy)KHO IepeiTH 1o CChUIKE ... JIOTWH M mapoik COBIIAIAeT C JIOTHHOM ¥ ITapOJIeM OT
nununoro kabunera HUTY MUCuC,;

2)B pyOpuke «B Hauano» 03HAKOMUTBCS C COAEPHKAHUEM Kypca, BOIPOCAMH Ul CAMOCTOSITENIbHOM MOATOTOBKY, YCIOBUSMU
JIOITyCKa K aTTecTaliy, GOpMOi MPOMEXKYTOUHOM aTTecTalluy (3a4eT/3K3aMeH ), KPUTEPHUSIMU OLICHUBAHUS U JIp.;

3)B pyOpuke « MoIyni», 3aX0/1s B COOTBETCTBYIOIINE Pa3Ielibl H3ydaTh yIeOHbIe MaTepHaIIEl, pa3MEIeHHBIE IIpernoaaBareneM. B
T.4. IOJB30BATHCS JIUTEPATYPOH, pEKOMEHI0BAaHHON MperoaBaTenaeM, Iepexo s 10 CChUIKaM;

4)B pyopuke «bubarorexay BO3MOKHO HOAOUPATH JUIS BBIOIHEHHS TMCEMEHHBIX paboT (KOHTPOJIbHBIE, JOMAIIHUE PaboTHl,
KypCOBBIE pabOTBI/TIPOEKTHI) INTEPATYpy, pasmenieHHyo B ObC HUTY «MUCuC;

5)B pyOpuKke «3amaHus HyXHO 03HAKOMUTHCS C COAEPKAHIEM 3aJaHuUs K MICEMEHHOHN paboTe, CPOKaMH CHAYH, KPUTEPUSIMU
OlLIeHKU. B ycTaHOBIIEHHBIE CPOKH BBIIOIHUTE paboTy(bl), MOATPY3UTh 3[€Ch XK€ AJIS MPOBEPKU. Y TOOHO Ha3bIBaTh (hailsl paboThI
clieayromuM o0pa3oM (Ha3BaHHUE IpeaAMeTa (CoKpalleHHo), rpynmna, ®HO, nara akryanusaiuu (IpU IOBTOPHOM Pa3MEILCHHUHN)).
Hanpumep, Oxonomnka Meanos .M. BMT-19 20.04.2020. Ecin paboTa conepXuT pUCYHKH, (POPMYITBL, TO C IENBI0 COXPAaHECHIS
(hopmaTHpOBaHUS ee Hy)KHO noArpyxats B pdf dopmare.

Paborta, moarpyxaemas Jiis IPOBEPKH, JOJKHA:

- coJieprKaTh BCE CTPYKTYPHBIC SJIEMEHTHI: TUTYJBHBIHN JIFICT, BBEICHNE, OCHOBHYIO YacTh, 3aKITFOUCHHE, CITICOK HCTOYHHUKOB,
HPHIIOKEHUS (TIPH HEOOXOJMMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHUSAMHU.

I[IpenonaBareib B TEUEHHE YCTAaHOBJIEHHOT'O CpOKa (He OoJiee ecsTH [HEeH) mpoBepsieT paboTy U pa3MeIacT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3nI0. B Hell OH yka3bIBaeT Kak MOJIOKUTENbHBIE CTOPOHBI paboTEHI, Tak 3aMedanus. [Ipn Hanmany B peneH3nn
3aMeYaHUH U peKOMEHJaluil, HyKHO BHECTH MONPAaBKH B paboTy, MOATPY3UTH €€ 3aHOBO [UIs IIOBTOPHOM npoBepku. ITpu sTom
Ba)KHO CIIEJUTH 32 CPOKAMH, B TEUEHUE KOTOPBIX JOKHO OBITh BBIMOTHEHO 3aJanHue. [Ipy HapylIeHHH CPOKOB, YKa3aHHbBIX
TperoiaBaTesieM BO3MOKHOCTD MOATPY3UTh PabOTy OCTaeTCs, HO CHCTeMa BBIBOJHUT COOOIIECHIE O HapyIIeHHH cpoKoB. [1o
OKOHYaHUH CEMECTpPa MOATPY3HUTh pabOoTy HE MOTYIHUTCS;

6)B pyopuke «TecTbl» MPONTH TECTOBBIE 3aJ]aHUs1, OCBOMB COOTBETCTBYIOIIMN MaTepuall, pa3MeLeHHbINA B pyOpuKe «Momymmn»;
7)B pyopuke «OLEHKH» OTCIIEKUBATh CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBSIBICHUS» YATATh OOBABICHNS, pa3MelaeMble IIpero1aBaTelieM, TaBaTh OOPAaTHYIO CBA3b;

9)B pyopuke «O0CyxIeHH» CO3AaBaTh 0OCYKIECHHSI U YIaCTBOBATh B HUX (00CYKIAr0TCs 00IIMe MOMEHTHI, BHI3BIBAIOIINE
BOIIPOCHI y OOJBIIMHCTBA IPyMIbl). JlaHHas pyOpHKa TakikKe MOXKET ObITh UCIIONIb30BaHa IJIsl B3aUMHON IIPOBEPKH;

10)posIBIATE PETYISPHYIO aKTHBHOCTB Ha Kypce.

IIpenMyIiecTBEHHO AJISI CHHXPOHHOTO B3aHMMOJECHCTBHS MEXIY YIaCTHIKaMHU 00pa30BaTeIbHOTO MPOIIECCca OCPEICTBOM CETH
«uTepHer» ucnonbidyercs Microsoft Teams (MS Teams). UToObl MOTHOILIEHHO UCIIONB30BATh €r0 BO3MOYKHOCTH HY>KHO
ycTaHoBUTH npuioxkeHne MS Teams Ha nepcoHaIbHBIN KoMIbioTep U TenedoH. CrapocTam HyXHO co3ath rpyniy B MS Teams.
Ydacture B TpyIIe Mo3BOJISIeT:

- CITyIIaTh JEKIIH;

- paboTaTh Ha MPAKTHUECKUX 3aHATHSIX;

- OBITH Ha CBSI3M C IIPEIO/IaBaTelieM, 3a/1aBasi My BOTIPOCHI MIIM OTBEYas Ha €ro BOIIPOCHI B OOIIEM YaTe TPYyMITEl B pabodee BpeMs ¢
9.00 oo 17.00;

- OCYILECTBIISITH COBMECTHYIO pa0OTy HaJ JOKyMeHTaMH (BKJanka «Daiiisl).




[Ipu npoBeaeHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (opMaTe HyKHO BCErja paboTaTh C BKIIOUEHHOW KaMepOoH.
Hckirouenne — eciiy npernoaBartelb HOIPOCUT OTKIIIOUUTH KaMepbl 1 MUKPO(DOHBI B CBA3M ¢ OoubIIMMU IToMexaMu. Ha aBarapkax
JIOJDKHBI OBITH MCKIFOUUTENIFHO JIeTIOBBIE (hOTO.

ITpu npoBeeHNH TEKITHOHHO-IIPAKTUYIECKHX 3aHATHI BEAETCS 3alUCh. DTO JaeT BO3MOXKHOCTh IIPOCMOTPA 3aHATHUS B CIIydae
HEBO3MOXKHOCTHU NMPHUCYTCTBHA Ha HEM MM MPH HEOOXOIUMOCTH BHOBb OOPATHTCS K MaTepHaly U 3aHOBO €ro MPOCMOTPETS.




