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Pabouas mporpaMma AUCIUIUTHHBL

MeTtoab! GH3UKO-XUMHYECKHX HCCICAOBAHUI

Pa3zpaborana B coorserctBur ¢ OC BO HUTY MUCHUC
o HanpasiieHuto noarotoBku 18.03.01 XUMNYECKAS TEXHOJIOT U4 (npuka3 ot 02.04.2021 r. Ne 119 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘{C6HOFO IJ1aHa:

18.03.01 XUMHWYECKAS TEXHOJIOI'MS, 18.03.01-BXT-25-1.pIX mpoduas XuMudeckas TEXHOJIOTHs HOBBIX MaTEpPHAIOB,
yrBepkaeHHoro YuenbiM coBeroM HUTY MUCHC B cocrase cootBercrytomierr OITOIT BO 30.05.2024, npotokou Ne 4-24

VrBepxnena B cocrase OIIOII BO:

18.03.01 XUMHNUYECKA S TEXHOJIOT'US, npodunp Xumudeckasi TEXHOJIOTHS HOBBIX MAaTEPHAJTIOB, YTBEP)KICHHONW YUEHBIM
cosetoM HUTY MUCHUC 30.05.2024, npotokon Ne 4-24

PaGouas nporpamma o700peHa Ha 3acelaHUuH

Kadenpa pyHKIHOHATBHBIX HAHOCHCTEM H BBICOKOTEMIIEPATYPHBIX MAaTePUAJIOB

IIpoTokoun ot 25.04.2024 ., Nel13

PykoBomuTens monpaznenenus Kysnemnos J1.B.



1. HEJIX OCBOEHUA

1.

[N

HGJ'II) — C(bOpMPIpOBaTL TCOPETHUICCKUEC U MPAKTUICCKUEC HABBIKM IPUMEHECHHUA METOAO0OB U CPEACTB KOHTPOJIA TapaMETPOB
TEXHOJOIMICCKUX ITPOLCCCOB, HCTIBITAHUN U AWAarHOCTHUKH, UCCIIEAOBAHUA U KOHTPOJIA Ka4€CTBA HAHOCUCTEM U MaTCpHaioB
Ha X OCHOBC, OLICHKHN U IIPOTHO3UPOBAHUS UX SKCIIJIyaTallMOHHBIX XapaKTCPUCTHK.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM INPOT'PAMMBI

brnox OII: |B1.B

2.1  |Tpe6oBaHus K NpeaBapUTEILHOI MOATOTOBKE 00YYAIOIIErocs:

21.1 DU3UKO-XUMUS KOHJICHCUPOBAHHOI'O COCTOSIHUS

2.1.2 TexHomoruu TI0JIYUCHUSI KOMIIO3UITMOHHBIX MaTCpHaIOB

2.1.3 |Dusnueckas xumus

2.1.4 |Merozpl 06pabOTKH CTATUCTUYCCKUX JIAHHBIX (aHAIH3 JJAHHbIX)

2.1.5 |MHpopmaTiKa 1 OCHOBBI HCKYCCTBEHHOTO HHTEIIICKTA

2.1.6 [IIpomueccel mosnyueHus 1 00pabOTKU MaTEPUAIOB

2.1.7 [MaremaTtuka

2.1.8 |Teopernueckas MeXaHHKa 1 OCHOBBI TCOPHH YIIPYTOCTH.

2.1.9 |KomronaHas XuMust

2.1.10 [Metozpl HCClIEOBaHHS MAaTEPHAIIOB

2.1.11 |Metoapl MaTeMaTH4eCKOH (DUIUKH

2.1.12 |O6mas xuMudyecKast TEXHOJIOTHS

2.1.13 |®Dusnveckue cBOMCTBA TBEPIBIX TEI

2.1.14 |VnxeHepHas ¥ KOMIIbIOTEpHAs rpaduka

2.1.15 |DnekTpoTexHuKa

2.1.16 [IIpouecchl U anmapaThl XHMHUYECKON TEXHOJIOTHH

2.1.17 |IIpousBoacTBEeHHAs NPAKTHKA O HOJIYYEHHIO NPOdecCHOHATIbHBIX YMEHUH U ONbITa NIPOECCUOHAIBHOM AESTEIbHOCTH

2.1.18 |[Teopus xuMuueckoii CBs3u

2.1.19 |®Dusuka

2.1.20 |Du3nuKo-X1MHUS TOJIUMEPOB

2.1.21 |Kpucrauorpadus

2.1.22 | Xumus

2.1.23 MGTO,Z[LI HCCJICA0BAaHUS CTPYKTYPBI U CBOICTBa KOMITIO3MIIMOHHBIX MaTCpHUaJiOB

2.1.24 |Ananutuueckas reomerpust

2.1.25 |MaremaTnueckas CTAaTHCTHKA U aHAIIU3 JAaHHBIX

2.1.26 |Ananmurrueckas XUMHS

2.1.27 |®dazoBble paBHOBECHS U CTPYKTYPOOOpa30BaHUE

2.1.28 |TexHuka GU3UKO-XUMHUECKOTO IKCIICPUMEHTA

2.1.29 |OdopmieHue pe3yIbTaTOB HAYIHOM AESTEILHOCTH

2.1.30 [Metponorus, craHaapTU3anus U TEXHHUECKUE N3MEPEHUS

2.1.31 |MeTo/pl KOHTPOJIS M aHAJIM3a BEIIECTB

2.1.32 |Komno3unmoHHBIE MaTepHabl: CTPYKTYpa, CBOMCTBA, IPHMEHEHHE

2.2 Jucuuniannsl (MOIYJIM) H MPAKTHKH, JAJIs KOTOPBIX OCBOEHHME JaAHHON TUCHHUILIMHBI (MOIYJIs1) HEOOX0TUMO KaK
npejlecTBYIONIEE:

3. PE3YJIbTATBI OBYYEHMUSI 1O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUSIMU

OIIK-2: Cnoco0eH Hcnoib30BaTh MaTeMaTHYecKHe, pusnyeckue, Gu3NKo-XxuMHYeCKHe, XHMHYeCKHe MeTO/Abl, IPUMEHSATh
3HaHHus GYHIAMEHTAJIbHBIX HAYK /ISl pelIeHHs 32/124 MpodeccHOHAIbHOI 1esATeJIbHOCTH

3HaTh:

OIIK-2-31 ®usnueckue U GU3NKO-XUMHUIECKHE OCHOBBI METOIOB UCCIECIOBAHUI MaTepHaIoB

IIK-3: CniocoGen ocymecTBJIATH MPOBe/ieHNe PadoT Mo 00padoTke U aHAINU3Y HAYYHO-TeXHUYeCKoil nHopmManuu u
pe3yJabTATOB MCCJIEA0BAHUI

3HaTh:

ITK-3-31 McTOYHNKN HAYIHO-TEXHUUECKOI HH(OopManmn

OIIK-4: Cnoco0eH oGecrieyuBaTh NMPOBeAeHHE TEXHOJIOIHYECKOro NMpouecca, MCnob30BaTh TEXHUYECKHE CPeACTBA /I
KOHTPOJIsI IapaMeTPOB TEXHOJIOTHYECKOTr0 NMPOoLecca, CBOHCTB ChIPbS H FOTOBOM NPOIYKIUH, OCYIIECTBJIATH H3MEHEHHE
napaMeTpoB TEXHOJOTHYECKOro Mpoiecca NP M3MEHEHUH CBOICTB ChIPbS, IOHUMATH NPUHIUINBI Pa00THI COBPEMEHHBIX
HHGOPMAMOHHBIX TEXHOJIOTHI1 M HCIIOJIb30BATH UX JIJIs PellieHUs 32/1a4 NPodeccuOHAIbHOI 1eATeJIbHOCTH, IPOEKTHPOBATH
U pa3padaTbIBaTh MPOAYKIHIO, IPOLECCHI H CHCTEMbI

3HaTh:

OIIK-4-31 OCHOBBI BHIIOJIHEHUS] SKCIIEPUMEHTOB U 0(OPMIICHHS PE3YIbTATOB UCCIIEA0BAHUN U Pa3paboToOK

OIIK-1: CnocodeH u3y4aTh, aHAJIU3UPOBATh, HCH0JIL30BATh MEXAHH3Mbl XUMHYECKHX PeaKlMii, IPOUCXOAAIIMX B
TEXHOJOrH4ecKHX Mporueccax i OKpYsKauieM MUpe, 0CHOBBIBAsICh HA 3HAHMSIX O CTPOEHHH BellecTBAa, MPHpoae XHMHYecKoii
CBSI3M H CBOCTBAX Pa3/IMYHBIX KJACCOB XMMHYECKHX 3/1eMEHTOB, COeJHHEHHIi, BellleCTB U MAaTepHaJIOB, OCYLIeCTBIATh
MO/IeTHPOBAHHE, AHAJU3 M IKCIIEPHMEHTHI B 1ieJIAX NPOBeAeHHs 1eTaJIbHOI0 HCCIe0BAHNS /s pellleHHsl 32124 B




npodeccuoHAIbHOI 00J1aCTH

3HaTh:

OITK-1-31 OcHOBBI MOJICTMPOBAHUS U aHAJIM3A JJIsl POBEJCHUS (PH3HKO-XUMHUUECKUX UCCIICIOBAHUI

OIIK-4: CnocodeH o0ecnieyuBaTh NPOBeieHHE TEXHOJO0THYECKOro Ipolecca, HCN0JIb30BaTh TEXHUYECKHe CPeACcTBa J1JIs
KOHTPOJIs1 HAPaMETPOB TEXHOJIOTHYECKOI0 NMPolecca, CBOHCTB ChIPbsl M FOTOBOH MPOAYKIMH, OCYLIECTBIATh H3MEHEeHHe
NMapaMeTPOB TeXHOJIOTHYECKOr0 Mpolecca MPH H3MEeHEeHHH CBOWCTB CBHIPhSI, IOHMMATH NPHHIMHITEI PA60THI COBPEeMEHHBIX
HHGOPMANMOHHBIX TEXHOJIOTHIi M HCIIOJIB30BATh UX /ISl pelIeHus! 32124 NpogeccHOHATLHOI 1esiTeJIbHOCTH, IIPOEKTHPOBATD
H pa3padaThIBaTh MPOAYKIHIO, MPOIECCHI H CHCTEMBbI

YMeTb:

OIIK-4-Y1 BbINOIHATb SKCIIEPUMEHTHI U 0OPMILITH Pe3yIbTaThl HCCIIEA0BAHUN U Pa3paboToOK

OIIK-2: Cnoco0eH ncnoib30BaTh MaTeMaTHYeCKHe, (pu3ndeckue, PU3NKO-XUMHYECKHe, XHMHUYeCKHe METO/AbI, IPUMEHATh
3HaHUs PyHIaAMEHTAJBLHBIX HAYK AJs pellleHusi 3a1a4 npodeccuoHaJIbLHOM NesTeIbHOCTH

YMeTh:

OIIK-2-Y1 IIpumMensTh 6a30BbIC 3HAHUS B 00JaCTH B 001aCTH (PU3MKO-MAaTEMATHUECKUX U (WJIM) ECTECTBCHHBIX HAYK JUIS
MpOBeACHNS (PU3UKO-XUMHYESCKUX HCCIICIOBAHUI MPOIIECCOB U MATEPHAJIOB

IIK-3: CnocodeH ocymecTBIsITh NPOBeJeHHe PadoT 10 00padoTKe U aHAIM3Y HAYYHO-TeXHUYecKoii HHGopManuu u
pe3yJIbTATOB HCCJIe0BAHUI

YMeTh:

I1K-3-V 1 IIpuMeHsTh HAayYHO-TEXHUYECKYI0 HH(POPMAITHIO [T aHAIK3a Pe3yJIbTaTOB UCCIIeJOBAHHM

OIIK-1: Cnoco6eH u3y4aTb, aHATU3UPOBATH, HCIOJIH30BATH MEXAHM3MbI XUMHYECKHX PeaKIuii, MPOUCXOASIIINX B
TEXHOJIOTHYECKHUX NMPOoIeccax U OKPY:KA0IeM MHPe, OCHOBBIBAsSICH HA 3HAHHUSX O CTPOEHUH BelecTBA, MPUPO/e XMMUYECKOi
CBSI3M U CBOICTBAX Pa3IMYHBIX KJIACCOB XMMHYECKHX JIeMEHTOB, COeAMHEHMii, BEeIleCTB U MATEPHAJIOB, OCYLIECTBISATH
MO/IeJIMPOBAHHE, AHAJIN3 U IKCIEPUMEHTHI B LeJISIX MPOBEAEHNS 1eTAJbHOI0 HCCJIe0BAHMSA A5 PelleHusl 32124 B
npodeccuoHATbHOI 001acTH

YMeTb:

OIIK-1-Y1 Paborath Ha COBpEMEHHOM HAay4HO-HCCIICIOBATEIILCKOM 000pYI0BaHHH, IPETHAZHAYCHHOM JIJIsl H3MEPCHUS
XapaKTEPUCTUK MaTEpHAJIOB

IIK-3: CnocoGen ocymecTBIATH MPOBeieHNe PadoT Mo 00padoTKe U aHATU3Y HAYYHO-TeXHUYecKoil nHpopManuu u
pe3yJIbTATOB HCCJIeA0BAHMIT

Baagers:

I1K-3-B1 HaBbikamu 00pabOTKH U aHAJIN3a HAYYHO-TEXHHUYECKOH MH(OpMAIIUU

OIIK-1: CnocodeH u3y4aTh, aHAJIU3UPOBATh, HCII0JIL30BATH MEXaHH3Mbl XUMHYECKHUX PeaKIMii, IPOUCXOAAIMX B
TeXHOJOrH4ecKHX Mpomneccax H OKpy KalolieM MHpe, 0CHOBBLIBASICh HA 3HAHHSAX 0 CTPOCHHH BelIeCTBA, MPHPOAe XHMHYECKOoit
CBSI3M M CBOICTBAX Pa3IMYHBIX KJACCOB XMMHYECKUX 3/1eMEHTOB, COeHHEeHMii, BellleCTB U MaTePHAJIOB, OCYIIECTBIATh
MO/IeTHPOBAHME, AHAJIU3 H IKCIEPHMEHTHI B IIeJIAX MPOBeAeHUS AeTATLHOI0 HCCIeJ0BAHNS /151 PellleHHs 32124 B
npodeccHoOHATbHOMH 00J1aCTH

Baagertn:

OIIK-1-B1 HaBelkamy aHaIu3a SKCIEPUMEHTAIbHBIX JAHHBIX, HOJIYYEHHBIX B PE3yJIbTaTe UCCIEAOBAHMM

OIIK-2: CnocofeH ncnoabp30BaTh MaTeMaTH4ecKne, pusndeckne, GU3NKO-XUMHYeCKHe, XHMUYeCKHe MeTOAbI, IPUMEHSATh
3HaHuSA PYHIAMEHTAJbHBIX HAYK /ISl PellieHHsI 32124 NPodecCHOHAIbLHOI NeATeIbHOCTH

Baanernb:

OIIK-2-B1 MeTonamu pH3NKO-XUMHIECKUX HCCIETOBAaHUHN JUIS pEIICHUS TEXHUIECKUX BOIIPOCOB B COOTBETCTBYIOLIEH 001acTH
UCCIIEIOBAHUS

OIIK-4: Cnoco0eH o0ecnneyuBaTh MPOBeeHNE TEXHOJOTHYECKOr0 Mpolecca, NCNnoJab30BaTh TEXHMYECKHeE CPeACTBa s
KOHTPOJISI IAPaAaMETPOB TEXHOJIOTHYECKOr0 MPoLecca, CBOMCTB ChIPbs M TOTOBOI MPOAYKIMH, OCYLIECTBIISITH H3MEHEHUE
NapaMeTPoOB TEXHOJIOTHYECKOr0 Mpouecca NPy U3MeHEeHUHU CBOHCTB ChIPhS, IOHMMATh NPUHIMIBI Pa00ThI COBPEMEHHBIX
UHPOPMANMOHHBIX TEXHOJIOTHIl M HCIOJIb30BATH UX JIJIsl PellieHUs 32124 MpodecCcHoHATBLHOM esITeIbHOCTH, IPOEKTHPOBATH
M pa3padaTbIBaTh NPOAYKIHIO, IIPOLECCHI H CHCTEMBI

Baanernb:

OIIK-4-B1 MeToanukaMu H3MEpeHUH XapaKTepHCTHK MaTepHaIoB

4. CTPYKTYPA U COJAEPKAHHE

Koa |HaummenoBanue pazgenoB u| Cemectp | Hacos | @opmupyembie | Jlutepatypa | [Ipumeyanne | KM | Beimoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI |H 1. pecypchl sieMble
KOMIIeTeH U padoTsl

Pasnen 1. Beenenne.
MeTtoasbl onpeneaeHus

TenJo(pu3n4ecKux
XapaKTePHCTHK BeUIECTB H
nponeccon
1.1 |3nauenue usnuko— 8 1 OIIK-2-31 OIIK [JI1.1 JI1.2J12.1 KM1 Pl
XUMHYECKUX UCCIIEeIOBaHUI -1-31 OIIK-4-31 J12.2
UL U3y4EHUs1 MaTEPUAIIOB, ITK-3-31

pa3paboTKe BHICOKHX
TEXHOJIOTHH U MOBBIIICHUS
Ka4yecTBa IMPOAYKIHH.
Hanpasnenue pabot




Pa3IMYHBIX HAYYHBIX IIKOJ B
Poccuu u 3a pyoexxoM 1o
(PUBUKO—XUMHUYECKUM
METOZaM MCCIIeIOBAHHS
MPOLIECCOB M MaTEPHAJIOB.
Bormpocs! cranmapTusanuu u
Metponoruu. [lorpemHaocTin
usMepenuil. /Jlex/

1.2 |Teopus 1 OIIK-2-31 OIIK [JI1.1 JI1.2J12.1 KM1 P1
KaJOpPUMETPHUYECKOTO OIBITA. -1-31 OIIK-4-31 2.2
MeToabl onpeeeHust IK-3-31
TEIUIOEMKOCTH H TEIJIOT
(hazoBbIx nepexooB. /JIek/
1.3  |BricokoTemnepaTrypHast 1 OIIK-2-31 OIIK [JI1.1 JI1.2J12.1 KM1 P1
kajnoMeTpus. OnpeneneHue -1-31 OIIK-4-31 2.2
TEIJIOT CMELICHHUSI. IK-3-31
MHUKPOKATIOPUMETPHS U
00acTH ee MPUMEHEHUSI.
/J1ex/
1.4  |CraumoHapHbIe U 1 OIIK-2-31 OIIK [JI1.1 JI1.2J12.1 KM1 P1
HEeCTallMOHAPHBIE METO/IbI -1-31 OIIK-4-31 2.2
HU3MEPEHHS I1K-3-31
TEeMJIONPOBOJHOCTH.
TeopeTnueckne OCHOBBI
METO0B TEPMOTPaBUMETPHH.
KoHcTpykius ycTaHOBOK U
TEXHHUKA SKCIIEPUMEHTA.
/J1ex/
15 |TepmoMmexaHHYECKHI aHATII3 4 OIlK-1-Y1  [JI1.3 J11.4J12.1 KM1 P1
Mmarepuaios /IIp/ OIIK-2-V1 J12.2
OIIK-4-V1
OIIK-1-B1
OIIK-2-B1
OIIK-4-B1 TIK-
3-Y1 IIK-3-B1
1.6 |Onpenenenue 4 OIlK-1-Y1  [JI1.3 J11.4J12.1 KM1 Pl
TETUIONPOBOTHOCTH OIIK-2-V1 J12.2
HaHonopoikoB /IIp/ OIlK-4-V1
OIIK-1-B1
OIIK-2-B1
OIIK-4-B1 TIK-
3-Y1 IIK-3-B1
1.7 |IIpopabGoTka MaTepuaaoB 30 |OIIK-2-31 OIIK | JI1.1JI1.2 KM1 Pl
JIEKIIAH, ITOJArOTOBKA K -1-31 OIIK-4-31 [JI1.3 JI1.4J12.1
MPaKTUYECKUM 3aHATHAM OIIK-4-V1 J2.2
/Cp/ OIIK-1-B1 IIK-
3-31 [IK-3-V1
I1K-3-B1
Pa3nen 2. MeTtoabl
H3YYeHHs] MOBEPXHOCTH H
TIOBEPXHOCTHBIX CBOHCTB
2.1 |Teopernyeckue OCHOBBI 1 OIIK-2-31 OIIK [JI1.1 JI1.2J12.1 KMI1,KM P2
METOJ0B U3MEPEHUS -1-31 OIIK-4-31 J12.2 2
MMOBEPXHOCTHOT'O HATSKEHUS. IK-3-31
Kiaccudukanus metonos.
TexHMKa HKCTIEPUMEHTOB U
WCTOYHUKH MOTPEITHOCTEH.
/J1ex/
2.2 |Metoabl u3MepeHus 1 OI1K-2-31 OIIK [JI1.1 JI1.2J12.1 KMI1,KM P2
MOBEPXHOCTHON SHEPTHH -1-31 OIIK-4-31 J12.2 2
TBEpAbIX Tel. /JIek/ I1K-3-31
2.3 MeToapl HCClIeT0BaHUS 1 OIIK-2-31 OIIK |JI1.1 JI1.2J12.1 KM1,KM P2
CMauuBaHUA U PACTCKAHMUA. -1-31 OIIK-4-31 J12.2 2
Pacuer mexdasHoiil sHepruu. IK-3-31
Onpenenenne BENUIUHBI
a71copOLMU KOMIIOHEHTOB
pacruiaBa. AHaIU3 TOYHOCTH
MeTooB. /JIex/
2.4 Mertoab! onpeneneHus 1 OIIK-2-31 OIIK |JI1.1 JI1.2J12.1 KM1,KM P2
YIIEIBbHOM OBEPXHOCTH U -1-31 OIIK-4-31 J12.2 2




MMOPUCTOCTU. AHAIN3
JHCIEPCHOIO COCTaBa
MOPOIIKOB, HCCIIEOBAHUE
MOP(]OJIOTHH U CTPYKTYPBI
JMCHEPCHBIX U
YIABTPAUCICPCHBIX
opouikoB. /JIex/

IK-3-31

2.5 |Onpenenenue ynenpHO 4 OIIK-2-Y1  |JI11.3 J11.4J12.1 KMI1,KM P2
MOBEPXHOCTH MOPOIIKOBBIX OIIK-4-V1 J12.2 2
MaTepHaIoB METOIOM OIIK-1-V1
HHU3KOTEMIIepaTypHOH OIIK-1-B1
ancop6buunu azota /Ilp/ OIIK-2-B1

OIIK-4-B1 IIK-
3-V1 IIK-3-B1

2.6  |IIpopaboTka MaTepHanoB 30 |OIIK-2-31 OIIK | JIl.1JI1.2 KM1,KM P2
JIEKIIMH, IOATOTOBKA K -1-31 OIIK-4-31 |JI1.3 JI1.4J12.1 2
MPaKTUYECKUM 3aHATHAM OIIK-4-V1 IIK- 2.2
/Cp/ 3-31 OIIK-1-B1

IK-3-V1 IIK-3-
Bl

2.7 Onpenesnenue 4 OIIK-2-V1 JI1.3 J11.4712.1 KM1,KM P2
MOBEPXHOCTHOTO HATSKCHHS OIIK-4-V1 J2.2 2
U IUIOTHOCTH kujikocTeit /TIp/ OIIK-1-V1

OIIK-1-B1
OIIK-2-B1
OIIK-4-B1 IIK-
3-Y1IIK-3-Bl
Pa3nen 3. MeTtoast
onpeneneHns GU3HIECKHX
CBOICTB

3.1 |Teoperuveckue OCHOBBI 1 OIIK-2-31 OIIK [JI1.1 JI1.2J12.1 KM2 P3
CTaI[MOHAPHBIX U -1-31 OIIK-4-31 J2.2
HECTAIIMOHAPHBIX METOJIOB I1K-3-31
WU3MEPEHHSI BA3KOCTH.

M3mepenue BsI3KOCTH
CBOOOHBIX 3aTyXaIOMUX
KPYTHIBHBIX KOJIeOaHHH.
BubparroHHbIit MeTox
U3MEpPEHHsI BA3KOCTH U €r0
BapuaHThl. /JIex/

3.2 Mertons! onpeneneHus 1 OI1IK-2-31 OIIK |JI1.1 JI1.2J12.1 KM2 P3
ioTHOCTH. TeopeTndeckue -1-31 OIIK-4-31 J12.2
OCHOBBI U METO/IBI IK-3-31
M3MEpeHHs
AJIEKTPONPOBOJIHOCTH
METAJUTNYECKUX U HOHHBIX
pacriiaBos. /Jlex/

3.3  |Teoperuueckue OCHOBBI U 1 OIIK-2-31 OIIK [JI1.1 JI1.2J12.1 KM2 P3
KJIacCU(pHUKAIHA METOJIOB -1-31 OIIK-4-31 J12.2
U3MEpEeHHs JaBICHUS Tapa. IK-3-31
/J1ex/

3.4 |OnpenencHue naBieHUs napa 1 OI1K-2-31 OIIK [JI1.1 JI1.2J12.1 KM2 P3
METOJOM MEPEHOCa TOTOKOM -1-31 OIIK-4-31 J12.2
WHEPTHOTO I'a3a, UCIIApEHMUS C IK-3-31
OTKPBITOH TIOBEPXHOCTH,
3¢ dy3un 1 U30TOTHOTO
obmena. /JIex/

3.5 Ompenenenre naBIeHNs mapa 4 OIIK-2-V1 JI1.3 J11.4712.1 KM2 P3
METOI0M HUCIIAPEHUS C OIIK-4-V1 J12.2
OTKpBITOM TIoBepxHOCTH /ITp/ OIIK-1-V1

OIIK-1-B1
OIIK-2-B1
OIIK-4-B1 TIK-
3-Y1 IIK-3-B1

3.6  |M3MepeHue BI3KOCTH Ha 4 OIlK-2-Y1  [JI1.3 J11.4J12.1 KM2 P3
POTALIOHHOM U OIIK-4-V1 J12.2
BUOpAIIMOHHOM OIIK-1-V1
Buckozumerpax /I1p/ OIIK-1-B1

OIIK-2-B1

OIIK-4-B1 TIK-




3-Y1 IIK-3-B1

3.7

IIpopaboTka MaTepuanos
JIEKIIUH, ITOJArOTOBKA K
MPAaKTUYECKUM 3aHATHIM
/Cp/

OIIK-1-31 OIIK | JIL.1 JI1.2 KM2 P3
-2-31 OIIK-4-31 [JI1.3 JI1.4J12.1
OIIK-4-V1 IIK- 2.2

3-31 OIIK-1-B1
OIIK-4-B1 IIK-
3-Y1IIK-3-Bl

5. ®OHJ1 OHEHOYHBIX MATEPHUAJIOB

5.1. KontpoJsibHbie MeponpuaTus (KOHTPOJIbHas padoTa, TeCT, KOJJIOKBHYM, 9K3aMeH H T.II), BONPOCHI JIsl CAMOCTOATEIbHOI

MOATOTOBKH
IIpoBepsiemblie
Kon KonTponsnoe POBCp
HH/IUKaTOPBI Bomnpock! 115t moAroToBKU
KM MEPOIIPUATHE .
KOMIIETEeHIIUH
KM1 KP1 OIIK-1-31;0I1K-2- AMITTUTYIHO-PE30HAHCHBIN BapHAaHT U3MEPEHHUS BI3KOCTH.

31;0I1K-4-31;I1K-3-
31

BeckoHTaKTHBII METO H3MEPEHHsI AJIEKTPOIPOBOAHOCTH PaCILJIaBOB.
B kakoMm cityuae MOKHO IPUHSATb, YTO OBEPXHOCTHAS YHEPTHUsl paBHA
MMOBEPXHOCTHOMY HATSHKEHUIO?

Jlatp omnpeneneHne BI3KOCTH PacIlIaBoB.

JlaTb ornpeneneHne MOBEPXHOCTHOTO HANPSKEHHS.

JlaTp ornpeneneHne MOBEPXHOCTHOMY HATSKEHUIO, IIOBEPXHOCTHOMY
HAINpPSDKEHUIO U TIOBEPXHOCTHOM SHEPTUH.

Junaromerpuyeckuit METOJT U3MEPEHHUS INIOTHOCTH PacIlIaBOB.
3aBHUCHUT JIM TOYHOCTD OTIPE/IeNICHNsI 00beMa KarlIk OT ee pa3MepoB?
3aueM IpOBOAUTCS TPATyHPOBKA BUOPAIMOHHOTO BHCKO3UMeETpa?
W3mepeHne BA3KOCTH POTALIMOHHBIM METOJIOM.

W3mepeHne MI0THOCTH pacijiaBOB METOIOM MPOHUKAIOIIET0 H3ITy4eHUsI.
V3mepeHne III0THOCTH paciijIaBOB METOJIOM CILTIOIIEHHOH KarlIH.
W3mepenne MI0THOCTH PaciuIaBOB METOIOM XaHTa/I3e.

W3mepeHre NOBEpXHOCTHOTO HATSDKEHHS PACIUIABOB METOAOM OOJIbIION
KaIUIH.

W3mepeHre NOBEpXHOCTHOTO HATSDKEHHUS PacIsIaBOB METOJIOM
MaKCHMAaJbHOTO JJABJICHUS B Ta30BOM ITy3BIPbKE.

W3mepeHre OBEpXHOCTHOTO HATSKEHHS TYTOIUIABKUX METAJIOB.
W3mepenue ynpyroctu napa METOZ0M UCHAPEHUS C OTKPHITOM
MTOBEPXHOCTH.

W3mepenue ynpyroctu napa metozioM Jlanrmropa.

W3mepenue ynpyroctu napa MetonoM 3¢ ¢y3uu Knyncena.

Kak 3aBuCHT TOYHOCTB OIpeIeTIeHNs IOBEPXHOCTHOT'O HATSKEHUS
METOJOM JIeKallleil Karum ot ee o0bema?

Kakue MeTopl MOTYT IPUMEHSTHCS JUI UCCIIeIOBAHUS HAHOYACTHUI]
pasmepoM 5 HM?

Kaxue MeTonpl Hen30TepMUYECKOW KUHETUKHU BbI 3HaeTe?

Kakue nporeccbl MOJKHO U3y4aTh METOIOM TEPMOIPaBUMETPUU?
KakoBa norpemnocts onpenenenust Ea MerogoM TepoMrpaBumMerpun’?
KaxoBa morpemrnocts onpenenenust [ 1H metoqom ATA?

Kakoit MmeToz cieqyet BEIOpaTh Ui ONpe/iesieHHs pacipeaeIcHus
HaHouacTHil Fe o pazmepam?

Kakoit MmeToz ciefyet BEIOpaTh Ui ONIpeesIeHHsI CPEHEro pa3Mepa
yacTul| nopouika Fe MukponsHoro pasmepa?

Metoa npuHyAUTENbHOTO (POPMHUPOBAHUS KATUIH.

Ot yero 3aBUCHT (opMa JIexale Karm

[IpeumyiiecTBa U HEJOCTATKA METO/1a 3aTYXAIOIIUX KPYTHIILHBIX
KOJIeOaHUA.

[Ipenmy1iecTBa 1 HETOCTATKU METO/IA PENIEPHOM TeMITEpPaTyphI.
[IpeumyriecTBa 1 HEJOCTATKY HEM30TEPMHUUECKON KHHETUKH.
[IpeumyrecTBa M HEAOCTATKH Pa3HOCTHO-AU(D(HEPEHIINATBHOTO METO A
orpeiesieHHsI KHHETUYECKUX [TapaMeTpoB Mpolecca B
HEM30TEPMHUECKHX YCIOBHSIX.

[TpuMeHUMO 1M TOHATHE TTOBEPXHOCTHOT'O HANPSDKEHHS K XKUIKOMY
COCTOSIHUIO?

Pacniucatp 6ananc cuil B MeTozie BUOPAIIMOHHOTO BUCKO3HMETPA.
PrytHas nopometpus.

CranuoHapHble METOIbI U3MEPEHHUS BSI3KOCTH.

TemnepaTypHas 3aBUCUMOCTb TIOBEPXHOCTHOM SHEPTUU U
[MOBEPXHOCTHOTO HAPSHKEHUSI.

YCTpOCTBO U MPUHIKIT PabOTa TEPMOTPABUMETPHUECKOTO
aHamM3aropa.

YacToTHO-(a30BbIi BApHAHT U3MEPEHUSI BA3KOCTH BUOPALIMOHHBIM
METOOM.




Uro Takoe yaenpHas CKOpocTh nporecca?

KM2 KP2 OIIK-1-31;0IIK-2- Merong BUMC.
31;0I0K-4-31;I1K-3- [Metoa MHOTO(a3HBIX PABHOBECHH.
31 Mertoa Hy1€BOH MOI3Y4YECTH.
Meron ITHUP.

MeTox NPUHYAUTENEHOTO (POPMUPOBAHUS KaILIH.

Merton paciuenieHus KpucTamia.

Merto/1 Criia)XuBaHus KAHABOK.

MeToz TepMUYIECKOTO TPABIICHUS TPaHUI] 3€PEH.

MerTo/15I aHAIH3a TIOBEPXHOCTH MO JU(PAKIUH ITCKTPOHOB.
Mertomp! aHAIHM3a TIOBEPXHOCTH [0 SIMUCCHH KBAaHTOB.

MeTo/15I aHATH3a TIOBEPXHOCTH MO SMUCCHH 3JICKTPOHOB.

Mertomp! aHATH3a TIOBEPXHOCTH € BO30YKACHHEM HOHAMHU.
MeTo/1bI aHANTN3a TIOBEPXHOCTH € BO30YKICHHEM KBAHTAMU SHEPTUHL.
MeTompI aHAIH3a TIOBEPXHOCTH C BO30YKIICHUEM TIOJIEM.

Mertonel UK n Y@ cnekrpockonuu.

MeTtomp! onpeeneH s IIOBEPXHOCTHON SHEPTHU TBEPAOTO Tea.
MeToB! Onpe/iesIeHHs] SHEPIHU IPaHUIIBI Pa3ziena TBepaoe Teo-
KHUAKOCTB.

Onpenesnenue Mex(asHoit SHEPTUH.

Onpenernenue Me301op B oOpasie.

Omnpenenenne MEKPOIIOPUCTOCTH 00pasia.

OmnpejeneHne NOBEPXHOCTHON SHEPTHU MEX3EPEHHOM I'PaHULIbI
pasnena.

OmnpeneneHue IOBEPXHOCTHON SHEPTUM TBEPJOTo TeJla B apax
JKHJKOCTH.

Omnpenenenue CTEIEHH NPEBPAIEHUs [I0 TEPMOIPaBUMETPUUECKIM
JTAHHBIM.

Omnpenernenue yaeabHON IOBEPXHOCTH U MIOPUCTOCTU TBEPIOTO Tea.
Omnpenernenue yaeabHON TOBEPXHOCTH 00pa3IoB.

Omnpenenenue 3HEPrUU IPaHULIbI pa3esa )KUAKOH U TBepHoH (asbl.
[Ipenmymectsa metoga D0C.

IMpeumymectsa metona DCXA.

PryTHas mopometpus.

YacToTHO-(a30BBIil BAPHAHT H3MEPEHHUS BA3KOCTH BUOPATHOHHBIM
METOJIOM.

5.2. Ilepeuens padoT, BeinonsemMbIx no aucuumiune (Kypcosas padora, Kypcosoii npoekt, PI'P, Pedepat, JIP, [1P u 1.11.)

ITposepsiemblie
Kon Hazssanune
HMHIUKATOPBI Coneprxanne paboThI
paboThI paboThI N
KOMIIETEHIIU I
P1 IIpopaboTka ITK-3-V 1;T11K-3-B1 IIpopaboTka JIECKIIMOHHOTO MaTepHraia
JICKIIMOHHOTO
Marepuana
P2 Pabora Ha OIIK-1-Y1;0I0K-1-  |O0paboTKa IKCIIEpUMEHTAIBHBIX TAaHHBIX, BHITIOJHEHHE PACUETOB
MIPaKTHUECKUX B1;0IIK-2-Y1;0IIK- |cornacHO MHAMBUAYAILHOMY 3aJlaHUI0, (POPMYIHPOBKA BEIBOJOB
3aHATHSX 2-B1;0I1K-4-
Y1;0IIK-4-B1
P3 [ToaroroBka k OIIK-1-B1;0I1K-2-  [OdopmieHue pe3ynbTaToB pacueTOB B COOTBETCTBUH C MPUHITHIMH
NIPaKTUYECKUM V1;0IIK-2-B1;0IIK- |[HOpMamMu odopMileHUs] HAYYHO-TEXHUUECKOH JOKYMEHTAIUH, IOUCK
3aHATHSIM 4-V1;TIK-3-Y 1;I1K-3  |0TBETOB Ha KOHTPOJIBHBIC BOTIPOCHI.
-Bl

5.3. OueHo4YHbIEe MAaTEPHAJIbI, HCIIOJIb3YeMble /ISl IK3aMeHa (0HJIeThbl, TeCThI U T.I1.)

OK3aMeHAIMOHHBIH OMIET COCTOUT U3 9 TeopeTUUeCKUX BOIpocoB. Kaxiblil BOIPOC 0XBaThIBAET COOTBETCTBYIOLIMH pa3siell Kypca U
HaIpaBJieH Ha MPOBepKY GopMHUPOBaHUS KOHKPETHOH KoMIeTeHIMH. KoMIekT sk3aMeHanoHHbIX OMIETOB XpaHUTCS Ha Kadenpe.
ITpumep THIIOBOrO 3K3aMEHALIMOHHOrO OuieTa npejacTaieH B IIpunoxeHun.

5.4. MeToauKa OLlEHKH 0CBOEHHsI TUCHMILIMHBI (Moay.as, npakTuku. HUP)

O1eHKa «OTIMYHOY» - 00yUaroUIMiics OKa3bIBaeT NIyOOKHe, HCUEPIBIBAIONINE 3HAHNUS B 00beMe TPOHCHHOM NporpaMMBl, YBEPEHHO
JIeACTBYET 0 NPUMEHEHMIO OJTY4YEHHBIX 3HAHUH Ha MIPAKTUKE, TPaMOTHO M JJOTHYECKH CTPOMHO M3JIaraeT MaTepHuall IIPH OTBETE,
yMmeeT (opMyIHpOBaTh BEIBOJIBI U3 H3JI0KEHHOTO TEOPETHUECKOTO MaTepHana, 3HaeT JOMOIHUTENFHO PEKOMEHIOBAaHHYIO JIUTEPaTypy.
O1eHKa «XOPOILIO» - 00y4aIOIUICs MOKA3bIBAET TBEPBIE U JOCTATOYHO MOJIHBIE 3HAHUS B 00beMe IPOHIEHHON TPOrpaMMBl,
JIONYCKaeT He3HAYUTeIbHbIE OIINOKY IPH OCBELIEHNH 3aJJaHHBIX BOIPOCOB, IPABMIILHO JEHCTBYET O NPUMEHEHHUIO 3HAHUH Ha
IPaKTHUKE, YETKO U3JIaraeT MaTepyall.

O1eHKa «YIOBIECTBOPUTEILHOY» - 00YyUAIOLIMICS OKa3bIBAeT 3HAHMUA B 00beMe MPOHIEHHON IPOrpaMMBbI, OTBETHI U3/1araeT XOTS U C
oLMOKaMU, HO YBEPEHHO UCIPABIIIEMBIMU IIOCJIE JOIOIHUTENBHBIX U HABOSIIUX BOIIPOCOB, IPAaBUIBHO AEHCTBYET 10 IPUMEHEHUIO
3HaHUH Ha IPAKTHUKE;

Ol1eHKa «HEYAOBIETBOPUTENILHOY - 00YUaIOIIHUIACS JOIYCKaeT rpyOble OLIMOKY B OTBETE, HE IOHUMAET CYIIHOCTU M3J1araeéMoro
BOIIPOCA, HE YMEET IPUMEHATh 3HAHUA HA NIPAKTUKE, 1ACT HEIOJIHBIE OTBETHI HA JIOIOJIHUTEIbHbIE H HABOISAIUE BOIPOCHL.

OlLleHKa «HE BKay — 00Y4aroNUiics Ha HK3aMEH HE SBUJICS.




6. YHAEBHO-METO/MYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHE

6.1. PekoMeHyemMas JJuTepaTypa

6.1.1. OcHoBHas JUTepaTypa

ABTODBI, COCTaBUTENHN

3arnaBue

bubnmorexa W3narenscTBO, TOI

JI1.1 |A6pamos H. H., Benos |CoBpeMeHHBIE METO/IbI OnexTpoHHas 6ubaMoTEKa M.: M3n-o MUCuC, 2011
B. A, I'epmmvan E. ., |uccnenoBanuit
ap., Kanomkun Cepreil |¢yHKIHOHATBHBIX MaTepUAIOB!
Jmutpresuy na0. MPaKTUKyM: yuel. mocobue
JULS CTYA. BY30B, 00y4. IO HaIp.
'Meramnyprus’
JI1.2 |Apcentses II. I1., Odusuko-xumuueckre Metoabl  |budimoreka MUCuC M.: Metammyprust, 1988
SIxoBnes B. B, HUCCIICIOBaHUS
KpamenunnnukoB M. I'., [MeTamypruaeckix mpoIeccoB:
ap. YueOHUK IS CTYA. METaJLIypr.
CIIell. BY30B
JI1.3 |JleBuna Bepa DU3UKO-XUMHUS OnexTpoHHas 6ubaMoTEKa M.: M3n-Bo MUCuC, 2010
BacunbeBHa, KOHIOXOB |HaHOCTPYKTYPHBIX MaTepHaIOB:
Opwii Biragumuposuy, |1a6. mpaktukym: y4ued. mocodue
OunmornoB Muxanin VIS CTY/I. By30B, 00yd. IO HATp.
Pynonsdosuy, ap. 150700 - duszugeckoe
MaTepuaJoBe/IeHUe
JI1.4 |®umonoB Muxaunn Metoap! pu3nKo-XUMHUYECKUX | DIeKTpOoHHas OUOIHOTEeKa M.: [MUCuC], 2016
Pynonsdouy, HCCJIEJOBAaHNUN IIPOIIECCOB U
Konroxos FOpuii MmatepuainoB (N 2928): nab.
Bnagumuposuy, MPAKTHKYM
Ky3nenos Jlenuc
Banepwesuy, ap.
6.1.2. lonoJiHUTebHAS JIUTEpaTypa
ABTODBI, COCTaBUTENHN 3arnaBue bubmmoreka W3narenscTBO, TOI
JI2.1 |Bacuises B. II. Dusuko-xumnueckue meroasl  |bubanorexa MUCuC , 1989
aHaIM3a
J12.2  |®Punnukuza Bepa Merops! U cpeacTBa bubmnorexa MUCuC M.: U3n-Bo MUCuC, 2015
AJleKCaH/IpOBHa, AHATUTHYECKOTO KOHTPOJIS
Ckopckas Onbra MaTepHanoB. XUMUUYECKUE U
JlernapnoBHa, (HU3UKO-XUMHYECKUE METOIBI
MypasbeBa Hpuna AHAJINTUYECKOTO KOHTPOJIA:
BaneHTnHOBHA y4e0. mocobue
6.3 Ilepeyenb MPOrpaMMHOTo oGecrevyeHus!
I1.1 _ |Microsoft Office
1.2 |[MATLAB
1.3 |[MATCAD
6.4. Ilepeyenb HHGOPMATHOHHBIX CIPABOYHBIX CHCTEM H MPOGecCHOHATBHBIX 023 TaHHBIX
.1 [Hayunas snexrponnas Gubmmorexa eLIBRARY https://elibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Hasnauenne OcHaleHnue
b-934 JlexunonHas ayauTopus MYJNBTUMEIUIHBIE DKpaHbl M IIPOEKTOP, HOYTOYK, TNaKeT
JMIEH3HOHHBIX mporpamm  MS  Office, 4 kabumnsr uis
CHHXPOHHOTO NEPeBOAa, KOMIUIEKT yueOHoi mebenu Ha 130
MOCAJIOYHBIX MECT
b-322 JlaGopaTopwust KOMILTEKT yaeOHO#t Mebeny, CTalIOHAPHBIE

KOMITBIOTEPBI/MOHOOOJIOKH 6 IIT., HOYTOYKH - 4 IIT. MakKeT
JIMIEH3HOHHBIX nporpamMm MS Office, Habop
JIEMOHCTPALMOHHOTO 00OPYIOBaHMS B TOM YHCIE: JOCKA
ydeOHas. OnpeneneHne KaueCTBEHHOTO M KOJIHIECTBEHHOTO
cocTaBa O0O0pasOB METOJOM PEHITeHO(DIYOPECIEHTHOTO
ananmuza PAM 30- p; Tpubomerp NANOVEA - onpenenenne
TpUOOJIIOTUYIECKUX CBOMCTB MaTepuasioB; KauecTBeHHBIH U
KOJIMYECTBEHHBIH (ha30Bblil aHanu3 Matepuanos “Jludpeid”;
Tepmuueckuii aHanu3 TBEPAO(A3HBIX MPEBpALCHUH B
pexume nuHeiHOoro Harpea SDT Q600; Omnpenencrue
yIETbHOH MOBEPXHOCTH MOPOIIKOBEIX MaTE€PHAIOB METOJOM
HHU3KOTEMIIepaTypHoi  ajgcopbumn asora Quantachrome




Noval200e; V3mepeHne KaTaqMTUYECKOW AaKTUBHOCTH
HaHecCHHBIX AQ/BN Kkaranu3aropoB B peakiMd OKHCICHHS
CO mnpu momommu Macc-criektpomerpun ThermoStar GSD
320. MUKpPOUHIEHTOP Al OIPEICICHUS MEXAHUUECKHUX
xapakrepucTuk MarepuanoB CSM  Micro Indentation Tester,
Quantachrome Ultrapycnometer - omnpejiesieHue IIOTHOCTH
Bb-329 JlaGopatopus CTAllMOHAPHBIE KOMITBIOTEPBI/MOHOOONIOKM 6 1IT., Habop
JIEMOHCTPAIMOHHOTO O00OpYMOBaHUA, B TOM YHCIE: IOCKa
yueOHas, TUIA3MCHHBIA TEJNEBH30p C JHaroHaibio 99 cm.
Ormpeienienre cTabMWILHOCTH KOJUIOMAHBIX cucteM Malvern
Zetasizer Nano ZS;

OmpezienieHre pa3MepoB YacTHIl METOJOM YIIBTPa3BYKOBOIT
cnekrpoMeTpun Matec Zeta- APS;
CriekTpooTOMETpUIECcKOe orpeJiesicHue KHHETHKH
okucienus Thermo Scientific HeXios a;

OmpeneneHre  MEXaHW3MAa  TYMICHUS  (UIyOpECHCHIUN
KBAaHTOBBIX YacTUL ¢ (YHKIMOHAIBHBIMU TpyIIlaMHd Ha
nosepxuoctu Cary Eclipse Fluorescence spectrophotometer;
OKHCITHTEIBHO-BOCCTAHOBUTENFHOE  IIOTCHIIHOMETPHYECKOE
tutpoBanue pH- 150MU;

OmnpezienicHHe IMOBEPXHOCTHOTO HATSDKEHHMS W IUIOTHOCTH
xuakocteit KRUSS Easy Drop DSA 20;

M3MepeHue BA3KOCTH Ha POTAlIOHHOM M BHOPalMOHHOM
Bucko3umetpax SV-10, RM- 100.

[Ipecc TUIpaBINYECKUI III'M-100MT4A CKBb
Crpoitnpubop; neopmisHas cymka - CHRIST ALPHA 1-2
LD; mynsrumerp "AkrakoMm" "ABM-4306" 1 HCTOYHUK TOKa
"Master DC Power Supply HY5010E" (custe BAX); Bechr
ananutudeckue "AND GR-202"; xkommiexkr yueOHOI

Mmebernu”
YuranbHbli 3aI Aynuropus TS CaMOCTOATENbHON | KOMIUIEKT yueOHOI MeOenu Ha 55 MecT aid 00ydaroIuxcs,
SJIEKTPOHHBIX W3JaHUH paboThI 50 IIK c¢ pmoctymom k MUTC «Uutepuer»y, SUOC
YHUBEpCUTETA 4epe3 JUYHbIH kabuHeT Ha miaatdopme LMS

Moodle
Uwnransasiit 3a1 Ne 3 (B) Aynuropus TSt CaMOCTOSTENILHOM | KOMITIEKT yueOHoU mebenn Ha 44 MecTta Uit 00yJarommxcs,
paboThI M®Y  Xerox  VersaLink  B7025 ¢ dynkumeit

MacuITabupoOBaHusl TEKCTOB U u3o0paxenuii, 8 [IK ¢
noctynoM k UTC «Hurepuer», DOC yHuBepcutera uepes
JTMYHBIH KabuHeT Ha iardopme LMS Moodle

8. METOANYECKHUE YKA3ZAHUS JJIS1 OBYYAIOIIUXCA
JlexMOHHBIE 3aHATHS HALlEJICHbl Ha H3Y4eHHE CTYAEHTaMH OOIIMX BONPOCoB. IIpakTuueckue 3aHATHS HAlEJICHBI Ha 3aKpelyIeHue Ha
[IPaKTHUKE JCKIXOHHOTO MaTepuaia 1 (GOPMUPOBAHUS YMEHUHM U HaBBIKOB pabOTHI C HAYYHBIM 000PYJOBAaHUEM.
IIpoBeneHne ayaIUTOPHBIX 3aHATHIT IPEeIyCMaTPHBACT HCIIOIb30BaHNE B YIeOHOM Kypce aKTHBHBIX M HHTEPAKTHBHBIX TEXHOJIOTHIA:
- IPOBEEHUE JICKIIUH ¢ UCII0JIb30BaHUEM HHTEPAKTUBHBIX U MYJIbTHMEAUIHBIX TEXHOJIOTUH (Ipe3eHTanus B popmare MS
PowerPoint);
- UCTIOJIb30BaHUE MU MIPOBEJCHUM 3aHATHH CIICIUATN3UPOBAHHON J1a00PaTOPUH ¢ BO3MOXKHOCTBIO IIPOBEICHUS 3aHATUH B
HMHTEPAKTHBHON (opme
- UCTIOIb30BaHUE MPU MIPOBECHUHU JICKIIMOHHBIX 3aHATHH aKTUBHBIX (opM 00yueHHs y4eOHBIX BUICOMATEPHATIOB U KOMIBIOTEPHBIX
TPEHaXXEePOB.
JlucryIuinHa OTHOCUTCS K TOYHBIM HayKaM M TpeOyeT 3HaUMTEILHOTO 00beMa CaMOCTOsTeNIbHOM paboThl. OTAenbHbIe yaeOHbIe
BOIIPOCHI BBIHOCSITCSI HA CAMOCTOATENbHYIO IIPOPAOOTKY U KOHTPOJIUPYIOTCS IOCPEICTBOM TeKyllel arTecTauuu. Ilpu sTom
OPTaHM3YIOTCS TPYIIOBHIE M HHIUBUIYaJIbHbIE KOHCYIbTAMU. KauecTBeHHOE OCBOEHHE TUCLHUIIIIMHBI BO3MOXKHO TOJIBKO MPH
CHCTEMATHYECKON CaMOCTOATENbHON paboTe, 4TO MOANEPKUBACTCSL CUCTEMOM TeKylel M pyOesKHOI aTTecTaluy.




