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1. HEJIX OCBOEHUA

1.1 | Llenpro U3y4eHUs AUCIUIUINHEI SBIACTCS (JOPMHUPOBAHNE ECTECTBEHHOHAYYHOTO MUPOBO33PEHHUS U HCCIIEN0BATEIBCKOM
KyJIBTYpBI BBIIYCKHUKA. B TIaHe CTaHOBIEHUsI HAYYHOTO MHPOBO33PEHHUS CTYJEHTOB JUCHUIIIKMHA "MeToab! KOHTPOJIS U
aHanM3a BellecTBa" MpHU3BaHa yriIyOUTh MPECTaBICHUS BBIITYCKHUKOB O CTPOEHHH M XUMHYECKUX CBOMCTBAX BEILECTBA.
BhINyCKHUK 0JIKEH OBJIaJETh OCHOBHBIMU METOJAMU OPTaHU3alUU U [IPOBEIECHU XUMUUECKOTO HKCIIEPUMEHTA, BKIIIOUast
METOJIbI XUMUYECKOTO U (PU3NKO-XUMHUIECKOTO aHAM3a BEIECTBA, 3HATh METO/IBI HEPa3pyIIAIOIEro IKCIpecc-aHaIn3a

2. MECTO B CTPYKTYPE OBPA30OBATEJIGHOM ITPOT'PAMMBI

Baox OIT: b1.B

2.1 Tpeb6oBanus K leeIIBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.1.1 TemnorexHuka

2.1.2 | YuebHas mpakTHKa M0 MOJYYESHHUIO MEPBUYHBIX MPOPECCUOHANBHBIX YMEHUI

2.1.3 | MexaHuka >XKUIKOCTH U Ta30B

2.14 | ®unocodus

2.1.5 |Hudopmaruka

2.2 JucuunimnHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIIJIMHBI (MOAY/I5) HE0OX0AUMO KaK
npeauIecTBYOLIEe:

2.2.1 | KypcoBas HaydHO-HCCIeoBaTeNnbcKas paboTa (dacts 1)

2.2.2 |IIpown3BoncTBeHHAs MIPAKTHKA IO IMOIYYEHHIO IPO(HECCHOHATBHBIX YMEHHH U ONBITa PO ECCHOHATBHON e TEIEHOCTH

2.2.3 | HcTopus MeTaurypru4eckoi oTpaciu

2.2.4 | Kypcosas HaydHO-HCClIENOBaTENbCKas paboTa (4acTh 2)

2.2.5 |KypcoBas Hay4IHO-HCCIIENOBATEbCKas paboTa (4acThb 3)

2.2.6 | ducuurunsl 1o Beibopy b1.B.JIB.1

2.2.7 |IoaroroBka K MpoleAype 3aIlUTHI U 3alUTa BEITYCKHON KBaTH()UKAIIMOHHOMN paboTHI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIISAMUA

YK-7.1: Cioco0HOCThL aHAJIU3HPOBATH NPOAYKIHIO, IPOLECCHI H CHCTEMBI

3HaTh:

VYK-7.1-31 MeTopl aHATH3a MPOIYKIIMH METaJLUTyPrHYeCcKOro IPOU3BOJICTBA, TPAHUIIEI IPUMEHEHHS METOIO0B

IIK-1.2: Cnoco6HoCTh BHIOMPATH METOAbI HCC/IE0BAHUS, IVIAHKPOBATH M MPOBOAUTH HEOOXOAUMbIE IKCIIEPUMEHTHI,
MHTEPNPETUPOBATH Pe3yJbTAThI U AeJ1aTh BbIBObI

3HaTb:

ITK-1.2-31 MeTOIBI XUMHYECKOT0, (PM3HUECKOTO U (PH3UKO-XIMHUECKOTO aHAIN3a COCTaBa BEIIECTBA

IIK-1.4: T'0TOBHOCTH HCII0JIL30BATH OCHOBHbIE MOHATHS, 3AKOHbI U MO/eJIU TEPMOAUHAMUKHU, XMMHYECKOH KUHETUKH,
TepeHoca Temjia 1 Macchl

YMmerb:

IIK-1.4-Y1 npou3BOAUTh pacueThl HA OCHOBAHUY MOJIyYEHHBIX 3KCIIEPUMEHTAIbHBIX JaHHBIX, YCTaHABIUBATh IOTPEIIHOCTD
oIpeseNneHus

OIIK-7.1: F'oTOBHOCTB BBIOMPATH CPEACTBA H3MepPeHHIi B COOTBETCTBHH ¢ TPeOyeMoii TOUHOCTBIO H YC10BHAMH
IKCILTYyaTALHH

YMmerb:

OIIK-7.1-Y1 aHanu3upoBaTh U BEIOUPATh ONTHMAIBHYIO METOJUKY M 000pyIOBaHHE [UIS HAYYHBIX UCCIEIOBaHUIT

IIK-1.1: Cnoco0HOCTB K aHAJM3Y U CUHTE3Y

Baanernb:

IIK-1.1-B1 MCTOAaMH aHaJIn3a, CHHTC3a, HHXXCHCPHOT'O IIPOCKTUPOBAHUS ITPU PCIHICHUH KOMIUICKCHBIX 1 MHHOBAIIMOHHBIX
WHXXCHCPHBIX 3a1a4

IK-1.2: Cnioco6HoCTh BHIOMPATH METOAbI HUCC/IE0BAHUSA, IVIAHNPOBATH M NPOBOAUTH HEO0OX0AUMbIE IKCIIEPHUMEHTHI,
HHTEPNPETHPOBATH Pe3YJIbTATHI U 1€J1aTh BHIBOJbI

Baanernb:

[IK-1.2-B1 meTogamMu SMIUpUYIECKOT0 UCCIIENOBaHNUS (HAOMIOACHUS, OTICAHUS, U3MEPEHNUS, CPABHEHHSI, DKCIIEPUMEHTA,
MOJETUPOBAHUS)




4. CTPYKTYPA U COJAEP)KXAHHUE

Koa
3aHATHS

HaumeHoBaHue pa3neiioB u
TeM /BMJ 3aHATHS/

Cemectp
/ Kypce

Yacos

dopmupyemble
HHIUKATOPHI
KOMIeTeHI Ui

JlutepaTtypa
H L.
pecypchl

IIpumeuanne

KM

Boinmosn
sieMble
padoTsl

Paznea 1. Ilpeamer u
32124 AHAJIUTHYECKOT0
KOHTPOJIS

1.1

Beenenne texanka
0e30macHOCTH B
nabopatopun. IloaroroBka
MOCYIBI U IPHOOPOB K
aHanu3y /J1a6/

JI1.1J12.1J13.
1
213233

pabota B
mapax

1.2

CamocTosTeNbHOE H3YIeHHEe
yaebHOro Marepuana B LMS
Canvas:IIpeamer u 3agauun
AQHAJUTHYECKOTO KOHTPOJISL.
MeTo1bl CTaTUCTUYECKOM
00paboTKU pe3ynbTaToB
aHanu3a. CXoJuMOCTb,
BOCIIPOH3BOINIMOCTb,
JIOCTOBEPHOCTb.
[TorpemnocTu B
aHanmuTHYeckoi xumuu. /Cp/

10

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

1.3

IMpocreiimue u3MepeHus 1
MareMaTH4eckas 0opaboTka
ux pe3ynbraToB /J1ab/

JI1.1J12.1J13.
1
013233

pabota B
napax

Pasgen 2. Meroabl
pa3nejieHus U
KOHLEHTPHPOBAaHUSI.
KoMOnHUpoBaHHBIE
METOAbI

2.1

IIpenmer u 3agaun
AHATUTHYECKOTO KOHTPOJIS.
Bo3HuKHOBEHHE 1 OCHOBHBIE
9TaIbl Pa3BUTUS
aHATUTHYECKOTO KOHTPOJIS.
B3aumMocssa3b ¢ ApyrumMu
HAYYHBIMH JUCLUUIUTHHAMHU.
Kraccudukanms MeTomos
AHATMTHYECKOTO KOHTPOJIS.
Poub coBpeMEeHHBIX METOIOB
AQHAJIUTUYECKOTI'0 KOHTPOJIS B
MIPOBEIICHUN HAYIHBIX
WCCIIEIOBAaHUN U OLIEHKE
KauecTBa METaJLTypruuecKoi
MIPOAYKLUH.

MeTtoas! pa3aencHus u
KOHIIEHTPUPOBAHHUSI.
KoMOMHMpOBaHHBIE METOIBI
O0mas xapaKTepucTHKa
METO/IOB pa3ieICHuUs H
KOHIIEHTPUPOBAHHUS, UX
kinaccudukanms. OcaxieHue
HEOPTaHHUYECKUMH H
OpPraHUYeCKUMH PeareHTaMH.
CoocaxaeHne. DKCTPaKIus.
Xpomarorpadus. CynHoOCTh
METOOB, 001aCTH
MIPUMEHEHUS] METOI0B
paszesneHus u
KOHIIEHTPUPOBAHUS

/Jlex/

JI1.1J12.1J13.
1
013233




2.2 CamocTosTenbHOE H3ydeHHe 10 J1.1
y4yeOHOro marepuana B LMS JI1.2J12.1
Canvas:CpaBHUTENbHAs JI2.2J13.1
XapaKTePHCTHKA METOIOB 313233
pasneneHus u
KOHLICHTPUPOBaHHSL.

YcrpaneHne Memaronmx
KOMITOHEHTOB.

Coocaxnenue. /Cp/

Pazgen 3. Xumunueckue
MEeTOIbI:
rpaBUMeETPUYECKUH U
THTPUMETPUYECKHIT aHATU3

3.1 OO011as xapakTepucTHKa 2 JIT.1JI2.1J13.
XUMHYECKHX METOIOB 1
KOJIMYECTBEHHOTO 212233
OIpEeICIICHHS JIEMCHTOB.

I'paBumerpust. CymHocTb
MeTo/1a, TpeOoBaHus,
HpEIbSIBISIEMBIC K
ocakKJIaeMoOH U
IpaBUMETPUICCKOI
topmam /JIex/

32 TuTpuMeTpU4ecKuil aHaIu3: 2 J1.1
KHUCJIOTHO-OCHOBHOE JI1.2J12.1
TUTPOBAHUE, JI2.2713.1
KOMILIEKCOHOMETpPHUS, 012233
penoxcumetpusi. Beioop
WHIUKATOPOB JUTS PA3INYHBIX
MeToJI0B TUTpoBaHus /JIex/

33 CamocTodaTenbHOe U3yueHHe 10 J.1
yueOHOro mMarepuana B LMS JI1.2J12.1
Canvas:ITocTpoenue KpuBbIX JI2.2J13.1
KHCIIOTHO-OCHOBHOT'O 2132053
TUTpOBaHus. Touka
9KBHUBAJIEHTHOCTH. Touka
W3MCHEHS IIBETa MHIUKATOPA.

[orpemnoctu
tutpoBanus /Cp/

34 CaMocTosATeNIbHOE U3YUeHUE 10 JI1.1J12.1J13.
y4yeOHOro marepuana B LMS 1
Canvas:OKUCIUTENBHO- 0102233
BOCCTAaHOBHUTEIBHOE
TUpoBaHKe. Bubl
TUTpOoBaHus. OCOOCHHOCTH
MPSIMOTO U 3aMECTHUTEIBHOTO
tutpoBanus. /Cp/

3.5 Ornpenenenue coaepKaHus 4 JI1.1 pabora B
JKeJle3a B pacTBOPE €ro CoJu JI1.2J12.1 rnapax
TPaBUMETPHYECKUAM JI2.2713.1
meronoM /J1a6/ 2152023

3.6 Omnpenenenue XJI0pHIIOB, 4 J1.1 paborta B
OpOMHUIOB, HOIUIOB JI1.2J12.1 rapax
0CaIUTEeNIbHBIM JI2.2J13.1
TUTpoBaHueM /J1ab/ 213233

3.7 OKHCITUTENEHO- 4 J.1 pabota B
BOCCTaHOBHUTEIILHOE JI1.2J12.1 rapax
TUTPOBAHUE. JI2.2713.1
IMepmanranatomerpust /J1ab/ 3103233

Pasnen 4. dusuko-
XHMHYECKHE METOAbI
aHaJIn3a
(3JIeKTpoOXuMHYecKHEe U
(oToMeTpuyecKre METOABI




4.1 Knaccudukarms JI1.1
AIEKTPOXUMHUYECKHUX JI1.2J12.1
METOJIOB aHaJIN3a. JI2.2J13.1
IMortenmmomeTpust (IpsiMast 1 313233
kocBeHHas1). CTangapTHbBIE U
WHIVKATOPHBIC 3JIEKTPOIHI.

DNeKTpOrpaBUMETPHUS.
Bueunuii u BHyTpeHHUI
anekTposiu3. Beibop ycioBuit
JUTS. KOJIMIECTBEHHOTO
ANEKTPOIUTHYECKOTO
BbIIeTIeHHS MeTaa /JIex/

4.2 ®doromerpusi. 3aKOHBI JIT.1JI2.1J13.
TTOTJIOIIEHUS 1
3JIEKTPOMATHUTHBIX 012233
U3JTyYCHUI OTHOPOTHBIMU
cucremamu. O6macT
pUMeHeHUs! PU3nKo-

XHUMUYECKHUX METOJIOB
ananmusa /JIex/

4.3 CamocTosTenbHOE U3yueHHe J.1
y4eOHoro Matepuana B LMS JI1.2J12.1
Canvas:Konmykromerpudyeck JI2.2J13.1
Wil METOJI, aHAJIU3A. 215253
OcoOeHHOCTH
aBToMaTH3anuu metoza. /Cp/

4.4 CamocTodATenbHOe U3yueHne J.1
yuebHoro Matepuaia B LMS JI1.2J12.1
Canvas:ITonsiporpadudeckuit JI2.2J13.1
aHanu3. XapakTepucTHKa 012233
meroaa. /Cp/

4.5 Omnpenenenue Menu B JI1.1 BBINIOJIHEHUE
cIUIaBax METOI0M JI1.2J12.1 HCCIIeI0BaTEN
BHYTPEHHETO JI2.2713.1 bCKOM 3a7iauu
anextponusa /J1ab/ 212233

4.6 Omnpenenenue pH Bonbr n J1.1 BBIIIOJTHEHHE
BOJIHBIX PAaCTBOPOB KHCIIOT U JI1.2J12.1 HCCIIeI0BaTENl
menoyueit /J1a6/ J12.2J13.1 BCKOM 3a7a4u

212233

4.7 Omnpenenenue Maprasua B J1.1 BBIIIOJTHEHHE
Mele GOTOMETPHUECKIM JI1.2J12.1 nccrieaoBaresn
MeToioM /J1a6/ JI2.2713.1 bCKOM 337129

212233

4.8 Omnpenenenue ¢pocdopa B J1.1 BEITIOJTHEHHE
cTany GOTOMETPUUECKUM JI1.2J12.1 HCCIIeIoBaTeN
MeTooM /J1a6/ JI2.2J13.1 bCKOM 337124

212233
Pasnea 5. duznueckue
METOJbI aHAIN32a (ATOMHO-
IMHUCCHOHHBIE, ATOMHO-
a0copOuUMOHHbBIE,
PEHTreHoCneKTPAJIbHbIE,
Macc-CleKTpPaIbHbIE,
AKTHBAIMOHHbIE METOIbI)

5.1 0030p CIEKTPOCKOMTUIECKUX JIT.1J12.1
METOJ0B aHAJIN3a U UX JI2.2J13.1
knaccugukanus. Ponb 212233

METOJIOB B aBTOMATH3aLlUH
AHAJMTHYCCKOTO KOHTPOJISL.
ATOMHO->MHCCHUOHHBIN
aHaJM3. DMUCCHOHHBIE
CIIEKTpPBI aTOMOB. VICTOUYHUKH
BO30YXICHUS CIIEKTPOB.
MHorokaHanbHbIE
cniekTpoMeTpsl /Jlek/




52

PeHTrenoBckue METOIbI
aHanM3a
(peHreHO(MITyOpeCIEHTHBIH,
PEHTreHOpaAMOMETPUYECKHI,
peHTrenodas3oBsIit).
TeopeTuueckne OCHOBBI.
Macc-crneKkTpanbHbIi aHau3.
[Ipuaumn mMetona.
Hcrounukn noHoB. Crioco0bl
peructpanuy HoHOB /JIex/

JI1.1J12.1J13.
1
01030233

Paszgen 6. Meroabl
onpeaeaeHus
ra3000pa3ylonIux npuMecei

6.1

Ornpenenenue
ra3000pa3yonyx 3JIEMEHTOB:
KHCIIOPO/Ia, a30Ta, BOJOPOa,
yriepona, cepbl). /Jlex/

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

6.2

CaMoCTOSTeTbHOE H3Y4YCHHE
yaeOHOro Marepuana B LMS
Canvas:OcobeHHOCTH
JKCIIPEcc-aHaIn3a CTalld U
yyryna Ha OAO "VYpanbckas
Cranp" /Cp/

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

Paznen 7. Opranuszanus
AHAJTUTHYECKOT0 KOHTPOJIS
HA NMpeInpuATHAAX
MeTAJLTYPrHYeCKOro
NMPOU3BOJCTBA

7.1

Opranuzanus
AQHAJIUTUYECKOTO KOHTPOJIS Ha
npon3BoJicTBe /JIex/

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

7.2

/KonTp.pab./

73

/3auét/




