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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb AaucuunnuHbl: Pas3Butb KomneTeHuum obydatowlerocss B 06nactu 3HaHMA MO METOAO0NOMMM
BbINONHEHUSI UCcreaoBaTenbCKkon paboThl B NPON3BOACTBE XUMUYECKMX BONTOKOH U KOMMNO3ULIMOHHBIX MaTepuanoB Ha Mx
OCHOBe, MO3BONSAOLLNE NPOSABUTL TOTOBHOCTb U CMOCOBHOCTL K CAMOCTOSATENBbHOM Hay4YHO-UCCneaoBaTenbckon paboTe.

1.2 3apgauv AUCLMUNNUHBI:

PackpbiTb MeTOZOMOorni0 BhLINOMIHEHWA UCCreAoBaTeNbCkoN paboTbl B ob6nactu nNpou3BoACTBa XUMUYECKUX
BOJIOKOH M KOMMO3MLIMOHHBIX MaTepUaroB Ha NX OCHOBE.

MokasaTb ocobeHHOCTM y4ebHO-1ccneaoBaTenbCckon pabdoTbl.

CdhopmumpoBaTth FOTOBHOCTb K CAMOCTOSTENBHOM HAay4YHO-MCCeqoBaTenbCKon paboTe.

1.3 TpeboBaHuA K NnpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpeaBapuTenbHasi NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI 4515 POPMUPOBAHUSA KOMMETEHUNIA, YKa3aHHbIX
B M. 2, NPU N3y4eHUN ANCLUMINH:

MeTpornorus, cTaHaapTUsauusa u cepTudukaums

XUMUSA NONMMEPHBIX CBA3YIOLLNX

AHanuTuyeckasi XvmM1si NoiMMepoB

dusmka U XMMUs NOJNIMMEPOB, CUHTES, CTPYKTYPA U CBOWCTBA BbICOKOMOJIEKYNSIPHBIX COeAMHEHU
®UINKO-XMMUSE HAHOCTPYKTYPHBIX MONMMMEPHbLIX MaTepuarnos

BeegeHue B HAHOTEXHOSOTUIO

MeToabl ccnefoBaHWs MONMMEPHBIX KOMMO3ULIMOHHBIX U HAHOKOMMO3ULIMOHHLIX MaTepUanos
Mony4yeHne HaHo4acTUL

MeToab! cCnefoBaHNs XMMUYECKMX BONOKOH

TexHomnorus NpoM3BoACTBa XUMUYECKMX BOITOKOH — HanosHUTENel Ans KOMMNO3ULMOHHBIX MaTepuaroB
Mpouecchl NoNyYeHnUst HAHOCTPYKTYPHBIX MONMUMEPHBIX MaTepuaros

DUINKO-XMMUYECKME METOAbI MHTEHCUMMKALIMM TEXHOIOMMYECKMX NPOLLECCOB

2 KOMNETEHUMN OBYYAIOWWEIOCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUUMNNHDbI

MK-1: CnocobeH ocywecTBNATL COOp U cucTemaTM3aLMo Hay4YHO-TeXHUYECKOoN HdopMaLmnm o CcyLecTBYHOLNX
HaHOCTPYKTYPMPOBaHHbIX KOMNO3ULIMOHHbIX MaTepuanax

3HaTb: MCTOYHWUKN HayYHO-TEXHUYECKOW MHGOpMaLunM, cpeactesa U mMeToabl cbopa, XpaHeHus u obpaboTku Hay4Ho-
TEXHNYECKON MHopmauum

YmeTtb: npoBOAUTb MOUCK Hay‘-lHO-TeXHVNeCKOVI VIHCbOpMaLWIVI, OCyLLEeCTBIIATb eé cuctemaTtumsaumio

BnapeTb: HaBblkamu NNaHWPOBaHWS U NPOBEAEHUS SKCNEepUMEHTa No MHAMBMOYanNbLHOMY 3a4aHuio Ha OCHOBE aHanmsa
Hay4YHO-TEXHUYECKOW MHpopMaLmm

MK-2: CnocobeH pa3pabaTbiBaTb ONbITHbIE 06pa3Lbl HAHOCTPYKTYPUPOBAHHbIX KOMMNO3ULIMOHHbIX MaTepuanos

3HaTb: OCHOBLI CUHTE3a nonnmMmepoB, NONTIMMEPHbIX CBA3YHOLUX, HanosnHuTenemn, B TOM YACe HaHO-, OCHOBHbIE METOLMKU
nosntydeHmna noammMmepHbIX KOMNO3NLWUOHHBIX 1 HAHOKOMMNO3ULIMOHHbLIX MaTepuanoB U nccnegoBaHua nx CBOWCTB

YmMmeTb: Bbl6|/|paTb onTumMarlnbHble MeTOoOUKN ansa nony4yeHus n nccnenosaHmMAa ONbITHbIX O6pa3LI,OB
HAHOCTPYKTYPUPOBAHHbLIX KOMIMO3ULIMOHHbLIX MaTepuarnoB

BnapeTtb: HaBbikamu paGOTbI B na6opaTopV|V| Nno NoJTy4eHUKo ONbITHbIX O6paSLLOB N NccregoBaHMIo X CBONCTB

MK-3: CnocobeH opraHn3oBbIBaTb NpoBeAeHNEe UCTIbITAHUA TEXHONOIMYECKNX U PYHKLMOHaNbHbIX CBOUCTB
HaHOCTPYKTYPUPOBaHHbIX KOMNO3ULIMOHHbIX MaTepuanoB

3HaTb: OCHOBHble CBOWCTBA, B3aMMOCBS3b CTPYKTYpbI, CBOWCTB W obnacTew NMPUMEHEHNUA KOMMNO3NUNOHHBbIX WU
HaHOKOMMNO3MUNOHHbLIX MaTepKnasioB, a TakKXXe METOAUKN UX onpegerieHna 1 aHanmsa

YmeTtb: BbI6VIpaTb onTuManbHble METOOUKN ONA onpeneneHund, nccnegoBaHna n oueHKU CBOWNCTB OMbITHbIX O6pa3LI,OB
KOMMO3UNLUMOHHbIX 1 HAHOKOMNO3NLUWMOHHbIX MaTepunanoB

Bnapetb: HaBblkamu pa6OTbI B na6opaTopMM no unccnegoBaHUKD TEXHONMOIrnM4Yeckux u (DYHKLI,I/IOHaJ'IbeIX CBOWCTB
O6pa3LI,OB NOJIMMEPHbLIX KOMMNO3ULMOHHbLIX N HAHOKOMMO3NUNOHHBLIX MaTepuanoB

MK-4: CnocobeH cocTaBnATbL aHanNUTU4Yeckme 0630pbl, Hay4Hble OTYETbl, Ny6NMKOBaTb pe3ynbTaTbl
uccnenoBaHumn

3HaTb: OCHOBHble Tpe6oBaHWs K 0DOPMIEHMIO PE3YNIbTAaTOB UCCNeA0BaHMIA

YMeTb: CTPYKTYpUpoBaTh, 06061aTh 1 0hopMsATs pesdynbTaTbl UCCreaoBaHuii

BnapeTb: HaBbikaMy aHanu3a, cuctemaTmsaumm, obobLLeHUs, CpaBHEHNSI U OCHOPMITEHNST Pe3yNbTaToB NPOBEAEHHbLIX
nccnegoBaHum

MK-6: CnocobeH U3MepATb XapakKTepPUCTUKMN IKCnepumMeHTaribHbIX HAHOCTPYKTYPMNPOBAHHbLIX KOMMO3ULMOHHbLIX
maTtepuanoB

3HaTb: HeobXxogoumble XapaKTepuctukn AOnda OUEeHKM JKCNnepuMeHTalrlbHbIX MNOJIMMEPHbIX KOMMO3UUMOHHbIX U©
HAaHOCTPYKTYPUPOBAHHbLIX KOMIMO3ULIMOHHbLIX MaTtepuasrnoB

YmeTtb: BbI6VIpaTb METOOUKN U O60py,ElOBaHVIe ANA OUEeHKUN XapaKTepUcCTUK, Hanbonee MosiHo oTpaxarwLwmnx cBOWNCTBa
SKCNnepnMeHTallbHbIX NOJIMMEPHbIX KOMMNO3UUMOHHBLIX N HAHOCTPYKTYPUPOBAHHbLIX KOMMNO3NMUNOHHbLIX MaTepuanoB

BnapeTb: HaBblkaMu n3mepeHua Bbl6paHHbIX XapaKTepucTuk cornacHo pasyimdHbiM MeToankam




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMITNHE

HanmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gnsa 3A0)

KoHTakTHas

paboTa

Jlek.
(vachbl)

Nna6.
(vachbl)

CP
(4achbl)

MHHOBaL.

copmbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Pasgen 1. EctecTBeHHble U rymaHuUTapHble
obnacTtvn geaTenbHOCTW YernoBeka

Tema 1. HayyHbin meToa. HabniogeHusa m
dakTbl. [MNoTesbl, TEOPUS U UX NPOBEPKA.
OKCNEPUMEHTbI.

0,5

ra

Tema 2. Tlonatne YWP. T[lpuHumnbl
knaccudukaumm YUP: no uenu; no ctenexHn
BaXHOCTW (KaTeropuMuM 3akasuyuka); no
KaTeropum  WCMNOMHWUTENs; N0  Buaam
[eaTenbHOCTU; N0 ANIUTENBHOCTH.

0,5

ra

Pasgen 2. OcHOBbI Hay4YHOW OEATENbHOCTU

Tema 3.

lMNoHaTue uenm " 3agad YUP.
AKTyanbHOCTb, Hay4yHasi HOBM3HA M
npakTu4eckas 3Ha4YMMOCTb. MoHaTne
NMOCTaHOBKW SKCMEepPUMEHTa: napannesbHble
OnbITbl, "XONOCTON ONbIT", BUALI U3MEPEHUN
(NMpsiIMble M KOCBEHHbIE), MOrpeLIHoCTb
3KCNEepUMEHTa, cTaTucTuyeckas
obpaboTka.

0,5

ra

Tema 4. OCHOBHbIe HarpaBneHUsa HayYHbIX
nccrnegoBaHnin Kadhepsbl. Beaywwue
yyeHble YyHMBepcuTeTa W WX BKIag B
passutne POCCMIACKOM M MUPOBOM HayKW.
Hanuune  ymeHMin  nnaHupoBaHna U
NpoBeAEeHNs 3KCNEePUMEHTA.

0,5

ra

Tema 5. MpuHUMNbl, METOABI N METOONKK
nuccrnegoBaHuin

0,5

Pasgen 3. 3HayeHne Hay4YHO-TEXHUYECKON
nHdopmMauun. lNposegeHne nccnegoBaHnn

Tewma 6.

Ponb Hay4yHO-TeXHMYEcKoMW uHopmMmaumm
npu nposegeHnn YUP. UCTOUHUKN Hay4HON
N Hay4yHO-TEXHUYECKOW  WMHJOpMaLmK:
3HUMKNoneamyeckas, cnpaBoYHas,
yyebHaa un nepuoauyeckas nutepatypa,
MOHorpacduu, 0630pbl, HOpPMaTnBHO-
TexHu4yeckas nutepartypa, asTopedepaTsl,
avcceptauun, naTeHTHas  nuTepaTypa,
MaTtepuansl KOHEepeHLUM, KOMNbIOTEPHAdA
6asa JaHHbIX. MpoBeneHune
MHOPMALIMOHHOTO nowucka, uenu.
Pedepatbl u aHanuTudeckne 0030pbI.
UHTepHeT - Nnouck MHdopMaLUu.
Haykoémkue 6asbl ans noucka
uHpopmaumn: elibrary, ryrn akagemus,
scopus, scincedirect.

OsHakomnenue ¢ [OCT 7.32-2017 "Otyet
a HayuyHo-uccnegosaTenbckon paborte:
CTPyKTypa MK npaBuna odopMieHus B
cooTBeTCcTBMU C TpeboBaHuammn MOCT 7.32
—2017".

ra




Tema 7. MeTtogpl 06paboTkn pesynbTaToB
nccnegoBaHUA: rpadoukm, Tabnuupbl,
avarpaMmmbl, CXEeMbl, PUCYHKM,

doTorpaduum.

0,5

ra

WUtoro B cemecTpe (Ha kypce ansa 3A0)

32

KoHcynbTaumm 1 npoMexyToyHas
aTTecTaumst - HeT

Pasgpen 4. YdebHo-uccnegosaTternbckas
paboTa 1 npakTMyeckas 3Ha4MMOCTb

Tema 8. lNpoBegeHne aKcnepmMeHTanbHbIX
uccrnegosaHuin. NpunoxeHnss K OT4yeTy Mo
Hay4HO-MCCNeaoBaTerbCKOM pabore.
MpuHUMNBI 0hOPMIEHUS U KOMMOHOBKA.
JlabopaTtopHoe 3aHATME: OO6ocHOBaHME W
BbIOOp METOAO0B M METOAMK UCCrefoBaHUN.
OcBoeHue MEeToaNK nccrnenoBaHum.
O6opynoBaHue xuMmmnyeckon nabopatopum.
JlabopatopHoe 3aHaTHe: lMpoBeneHne
3KCMEepUMEHTAabHbIX nccrnegoBaHum.
O6cyxaeHne c pyKoBOAMTENEM
aHanuTu4eckoro ob3opa no Teme.

Tema 9. lNpoBeneHne aKcnepuMeEHTarnbHbIX
nccnegoBaHU. OugeHka npakTUn4eckom
3HA4YMMOCTU pe3ynbTaToB UCCIEAOBaHUN.
JlabopatopHoe 3aHaTHe: lMNpoBeneHne
3KCNepPUMEHTasIbHbIX nccnegoBaHui.
O0606LeHne JaHHbIX. CornacoBaHue
npeaBapuTeNbHbIX BbIBOJOB c
pykoBoauTtenem. [NpencraBneHne otyeTta no
npoBeaeHHbIM nccnenoBaHus B
cooTtBeTCcTBUN C TpeboBaHuammn NOCT7.32-
2017.

29

ra

Paspen 5. AHanus NpoBeAeHHbIX
3KCMnepUMeHTarbHbIX UCCReaoBaHMiA

26

ra

Tema 10. Ananus paboThl c
MHOPMAaLIMOHHBLIMM NCTOYHMKaMM.
MpoBeneHune 3KcrnepMMeHTarnbHbIX
MccregoBaHum.

Tema 11. TllpoBegeHue 3KCnepuMeHTa W
obCcyxaeHue pe3ynbTaToB C pyKOBOOUTENEM,
KOppPEKTUPOBKa NnaHa uccrnefoBaHus.

32

ra

Pasgpen 6. OdopmneHne pesynbTaToB
3KCMEepUMEHTAalNbHbIX U MH(OPMAaLMOHHBIX
nccneaoBaHum

35

ra

Tema 12. OO6GcyxgeHne wu odopmreHne
pesynbtatoB YUP.

CeefieHMe aKcnepuMeHTanbHbIX AaHHbIX B
Tabnuubl, NOCTPOeHe rpadouKos.

BbiBoab!

Tema 13. PaspaboTka pekomeHZauum mno
NCNOoMb30BaHUIO pe3ynbLTatos YUP.
OdopmneHne  Te3ncoB  Adoknaga  no
pesynbtatam YWP, no pekomeHaauum
pykoBoauTens.

MpencrtaBneHne OMOPMIIEHHOW KypCOBOW
pabotbl no YUP B cootBeTcTBUM ¢ FOCT 7.32
-2017

MogrotoBka M odpopmneHne  CTeHOOBOro
goknaja.

30

ra

UTtoro B cemecTpe (Ha kypce ans 3A0)

35

ra

KoHcynbTaumm n npoMexyTodHas
attectaums (Kypcoas pabota, 3auyer)

16

187

2,25

Bcero koHTakTHas pa6bota u CP no
AVCLUMUNNnHe

22,25

219




4 KYPCOBOE NMPOEKTUPOBAHUE

4.1 Uenun v 3agaum kypcoBon paboTbl (npoekTa): Lienb
Pa3BuTb komMneTeHUun oby4atoLlerocs B 06riacTv BbINOSHEHNS UCCNeaoBaTeNbCKon paboTbl B NPOM3BOACTBE
XUMUYECKMX BOSTOKOH 1 KOMMO3ULIMOHHbBIX MaTepuasnoB Ha UX OCHOBE.

3apaum

1. CocTaBneHue aKTyalnbHOCTU, Lenun 3agad paGOTbI, BbiABIIEHNe I'IpO6J'IeMaTI/IKVI.

2. CocTaBrneHve aHanuTu4eckoro o63opa.

3. Pa3bop meToauk NpoBeeHWs SKCnepuMeHTa.

4. Vi3ay4yeHune MeTofoB 06paboTkM aKCnepUMeEHTamNbHbIX AaHHbIX.
5. U3yyeHne cnocoboB opopMIieHns pesynbTaTos paboThbl.

4.2 TemaTuka KypcoBomn paboTbl (npoekTta): TemaTuka KypcoBor paboTbl pekoMeHAyeTCs pykoBogmTenem
y4ebHOo-rccneaoBaTenbCckon paboThbl B 3aBUCMMOCTY OT NPUOPUTETHBLIX HAanpaBneHWin nccneaoBaHmin kacdeapsi.

4.3 Tpe6oBaHMA K BbINOMTHEHUIO U NPEeACTaBEHUIO pe3yNibTaTOB KYpCcOBOM paboThl (MpoekTa):
PesynbTaTbl paboTbl 4OMMKHBI 6aTb NPEeACTaBMNEHbI B BUAE OTYETA M CTEHAOBOIO AoKnaaa.

5. ®OH[} OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTepMeB U CUCTEMbI OLLEHMBAHUA pe3ynbTaToOB 00yYeHus
5.1.1 NokasaTtenu oueHMBaHUSA

Kopn
KoMneTeHummn

MokasaTenu oueHnBaHus pe3ynbTaToB O6yquMﬂ

HaummeHoBaHMe OLEHOYHOro
cpencrea

MK-3

OnuCbIBAETOCHOBHbIE MeToAdbl, METOAMKM, pernaMeHTUpyoLme ux
HOpMaTMBHO-TEXHUYECKUEe  [JOKYMEHTbl U  obopydoBaHvue  Ans
NPOBEAEHUA WCMbITAHWIA, OMPEeAEnNeHnss 3HAYEeHWUN XapaKTePUCTUK
TEXHONOMMYECKMX U (PYHKUMOHAmNbHBIX CBOWCTB HAHOCTPYKTYPHbIX
KOMMO3ULIMOHHbIX MaTepuaros.

CocTaBnsieT nnaH WCCnedoBaHWs U OLEHKM TEXHOMOTUYECKMX U
(pYHKLMOHATbHbLIX CBOMCTB HAHOCTPYKTYPUPOBAHHBIX KOMMO3ULIMOHHbIX
mMaTepuarnoB; BbIGMpPaeT METOAUKM ANl OnpedeNieHUs U OLEHKU
TpebyeMbiX  XapaKTEPUCTUK;  UCMOSIb3yeT  TEXHONIoTMYeckoe WU
KOHTPOSIbHO-U3MepUTENbHOE  nabopaTopHoe oGopydoBaHve  Ans
UcnbiTaHUs 06pasLoB; NPOBOAWUT MOATBEPXKAEHUEe COOTBETCTBUS
XapakTepUCTUK  OMbITHbIX 06pasuoB  TpeboBaHWUsSIM  HOPMAaTMBHO-
TEXHWNYECKNX [JOKYMEHTOB.

OcywecTanseTt nnaHupoBaHue UCNbITaHWiA, paboTbl Ha
uccriegoBaTenbckux — npubopax v obopydoBaHwu;  paboTbl  C
HOPMaTMBHO -TEXHWYECKOW [AOKyMeHTauuen; MeTOAMKU MpoBeaeHust
aHanmnsa TeXHONOrMYECKUX U PYHKLMOHANBHBIX CBOWCTB.

Bonpocebl ans
cobecenoBaHus.
MpaKTUKO-OPUEHTUPOBAHHbIE
3agaHus

KypcoBas paboTa

YCTHOTIO

MK-1

Mepeuncnaer MeToaukm nowvcka, cbopa, obpaboTku wHdOpMauuu;
aHanuManpyeT akTyarnbHble POCCUACKME W 3apyBexHble WCTOYHUKK
MHdOpMaLUKN, OTpaxawlliee COBpPEMEHHOE pasBUTME Hayku O
HaHOCTPYKTYPUPOBAHHbLIX  KOMMO3WLMOHHBLIX — MaTepuanax (HaHo-,
Buomartepmanax u KOMNo3uTax).
CocTtaBnseT nnaH 3KcnepuMeHTa,
WHpopmaumio.

OCHOBbIBaACb Ha akTyalibHYI0

Bonpocbl ans
cobecenoBaHus.
MpakTNKo-OpMeHTUPOBaHHbIE
3agaHuns

KypcoBas paboTa

YCTHOIo

MK-2

I'IepeqmcnﬂeT XUMn4eckoe CTpoeHue, KJ'IaCCVIdJl/IKaLl,l/IIOY OCHOBHbIE
cBOMCTBA M CMNOCOObI CUHTE3a WK nony4yeHus nonnmepos,
XUMUNYECKNX BOJTOKOH, BbICOKOMOJIEKYIAPHbIX BELWECTB, HaHOOOBLEKTOB,
paCTBOpMTeJ‘IeVI, CBA3YyoLWKX, KOMMO3UNLMOHHbIX maTtepuanos,
0CcoBeHHOCTH n3yvyeHunsa n aHannaa nx CTpPyKTypbl 1 CBOWNCTB.

Oaet CpaBHUTENbHYKO OLEHKY CBOWCTB, COMNocTaBnseT pas3nunyHblie
BapuvaHTbI I'IOJ'Iy‘-IeHVIFl/CVIHTe:Ba nonimMepoB, XUMUYECKUX BOJIOKOH,
BbICOKOMOIEKYNAPHbIX BellecCTB, HaAHOOOBLEKTOB, paCTBOpMTeﬂeI;I,
CBA3YHOLWKNX, KOMMNO3NUNOHHbBIX MatepunaroB 1 BbI6VIpaeT onTUManbHbIN
C TEXHUKO-3KOHOMUYECKON TOYKM 3peHnA.

OcyU.l,eCTBJ'IFleT I'IOﬂ60p n I'IOJ'Iy‘-IeHVIe/CVIHTe:i nonimMmepoB, XMMUYECKUX
BOJIOKOH, BbICOKOMOIEKYINAPHbIX BeLlecCTB, HaHOOOBHEKTOB,
paCTBOpVITeJ'IeVI, CBA3yHOWMNX, a TaKkKe pa3pa6aTb|BaeT n nony4yaet
OnbITHbIE O6pa3Ll,bI HaHOCTPYKTYpPUpPOBaAHHbLIX KOMMNO3NLMNOHHbIX
MaTepuranos.

Bonpocebl ans
cobecenoBaHus.
MpaKkTMKO-OpPUEHTUPOBAHHbIE
3agaHus

Kypcoas pabota

YCTHOTIO




MepeuncnseT ocHOBHble TpeboBaHMA K 0POPMITEHMIO aHANUTUYECKUX
0630poB, Hay4HbIX OTYETOB, nyénukaumsam pes3ynbTaToB
nccnenoBaHuUi. Bonpocsl ans YCTHOrO
AHanuampyeT, CTPYKTYpUpyeT nHdopMauumio; obobLiaeT n odopmnseT|cobecegoBaHus.

MK-4 pesynbTaTbl WUCCNEAOBaHWI COrnacHo TpeGoBaHUSIM HOPMAaTUBHO-|pakTUKO-OpUEHTUPOBaHHbIE
TEXHUYECKNX AOKYMEHTOB. 3agaHusa
O6ob6LaeT, aHanuaMpyeT M odopMnsieT pesynbTaTbl npoBefeHHbIX|KypcoBas paboTa
nccrnenoBaHuiA, COCTaBNseT aHanUTMYeckne o63opbl, Hay4Hble OTYEThI
1 nyénukaumn.

MK-6 OnuncbIBaeT OCHOBHbIE XapakTEPUCTUKM MOSIMMEPHbBIX KOMMO3MLUMOHHbIX|Bonpockl Anst yCTHOro

TpebyeMbiX  XapakTepUCTMK  MOMUMEPHbIX
HaHOKOMMO3ULMOHHbIX MaTepuasios.

XapakTepucTmkax NOJIMMEPHbIX
HaHOKOMMNO3MUNOHHbLIX MaTepuanos.

N HAHOKOMMNO3NUMOHHbIX MaTepuanos,  MeToabl NX N3MepPeHnd.
OcyU.l,eCTBJ'IFleT Bbl60p onTuManbHbIX METOOUK U3MEPEHUA U OLEHKU
KOMMNO3ULMOHHbIX

OCYLLI,eCTBJ'IFleT n3mepeHne 1 oUeHKY ISKCcnepumMeHTalbHbIX AaHHbIX O
KOMMO3ULUMOHHbIX

cobecenoBaHus.
MpakTnko-opMeHTUpPOBaHHbIE
3agaHus

Kypcosas paboTta

n

n

5.1.2 Cucrtema n KpuTEpUN OLLeHUBaHUSA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

LLikana oueHuBaHus
YcTHOoe cobecenoBaHue

MucbmeHHas paboTa

5 (oTnun4HO)

O6yyvatolmiics nokasbliBaeT BCECTOPOHHEE,
cuctemaTMyeckoe M rnyGokoe — 3HaHue
OCHOBHOTO ¥ [OMONHUTENIbHOMO  y4eGHOro
maTepuana, npeaycMOTPeHHble NporpaMMon;

NnposiBNAeT  TBOPYECKMEe  CrnocoBHOCTU B
NOHUMaHWK, W  UCMONb30BaHUKN  y4yeBHOro
maTtepuana.

MpamMoTHO  od)opmreHa nosicHUTenbHas

3anucka no KM v nogrotosneHa Ha BbICOKOM
YPOBHE npe3eHTauuna.

4 (xopoLwuo)

Obyvalowmnca  nokasbiBaeT  4OCTATOYHbIN
YPOBEHb 3HaHWA B MNpegenax OCHOBHOIO
mMaTepuana, yCBOWIT OCHOBHYH nuTepaTypy,
peKOMeHAOBaHHy0 B nporpamme; . [lonyckaet
He CYLLEeCTBEHHbIE MOrPELUHOCTU B OTBETE Ha
3K3ameHe " npu BbINOMNMHEHWM
9K3aMeHaLMOHHbIX 3afaHuIA, yCTpaHsieT nx 6es
NnomoLLm npenogasarensi. pamoTHO
odopmMneHa nosicHutenobHasa 3anucka no K m
noaroToBneHa Ha BbICOKOM YpOBHe
npeseHTauusi, HO €CTb He CYLECTBEHHble
3amMeydaHumsa pykoBoguTens.

3 (yooBneTBoOpUTENbHO)

OO6yuatowmicsa nokasbiBaeT 3HAHWMS OCHOBHOTO
MaTepyana B  MUHUManbHOM  obbewme,
ponyckasi npy 3ToM GonblUOe KONMUYECTBO HE
NPYHUMNUanbHbIX OLWNGOK; 3HAKOM C OCHOBHOM
nutepaTypou, pekomMeHAoBaHHON
nporpammoni.  [lonyckaeT  CyLleCTBEHHble
NnorpeLwHoCcT! B 0POpPMINEHUN NOSACHUTENBHOM
sanmckn Kk KI n HeBpexHO noAroToBreHa

2 (HeygoBneTBOPUTENBHO)

Henpeacraenenue 3aKOHYEHHOM
NOSICHUTENbHOM 3aNUCKN NO UHANBUAYANIbHOMY
3aaHu1I0 Ha KypCOBOW NPOEKT

O6yuyatowumiica CBOEBPEMEHHO BbIMOMHUI
nabopaTopHble 3a4aHusA U B COOTBETCTBUU
Cc TpeGoBaHUAMMW BLINOMHWUM U 3aLUMTUN
pedepar, BO3MOXHO gonyckas
HecyLLecTBEHHbIe OWMOKM B OTBETE Ha
BOMpPOCHI NpenogasaTens.

3ayTeHo

O6yyatowmincs He BbINOMHUI (BbINOSHWM
YacTtMyHo) nabopaTtopHble 3ajaHus, He
CMOT W3MOXWTb COAEpXaHue U BblBOAbI
cBOero pedepaTa, gonycTtun
CylleCTBeHHble OWMnbkM B OTBeTe Ha

He 3auTteHo

BOMpPOCHI NpenogaBartens.




5.2 TunoBble KOHTPOJbHbIE 3aAaHUs UM UHbIe MaTepuarbl, HeO6GXxoAMMbIe AN OLeHKU 3HAHUW, YMEHUH,
HaBbIKOB U (MNN) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB

Kypc 5

Pe3yﬂbTaTbI OKCNEepuMeHTOB U pe3ynbTaTthbl Hay‘-IHO-I/ICCJ'IeLI,OBaTeJ'IbCKOIZ pa6OTbI.

Odbopmnenune pesynstatoB HAP. Buabl n popmMbl 0T4ETOB.

CTpyKTypa 1 An3aiH CTeHO0BbIX AOKNaA0B.

I'Ipe3eHTau,|/|ﬂ pa60T C ncnosnb3oBaHMEM KOMMbLOTEPA.

OcHoBHble Hay4Hble HanpasneHus kadegpsl HBKM CIeryrnTg

C uero HaunMHaeTcs paboTa B Hay4Hol nabopaTopum

Mo opraHunsaumm MmecTta nposefeHna sKCnepuMeHTbl AeNnATCA Ha

Hante onpepgeneHne NOHATUA «nilaHMpoBaHMEe SKCNepuMeHTa»

Olo|N|o|Oa|R~|WIN]|—~

YTo Takoe NorpeLwHoCTb eKcnepmmeHTa?

—_
o

B kakom Buge Od)OpMJ'IFlIOTCﬂ pe3ynbTaTtbl HAY4YHbIX 3KCI'IepVIMeHTOB?

5.2.2 TunoBble TECTOBbIE 3a4aHus

He npegycMoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHusA (3agayu, KeUchbl)

1. Obyuvatowemy gatoT rpadmk 3aBUCMMOCTUN COPOLIMOHHON EMKOCTM OT KOHLEHTPALIMU C HECKOTBKUMW KPUBBLIMU,
Cpeaun KOTopbIX eCTb KpMBasi C BbIXOAOM Ha "nnaTo”. npegnaraetca onpegenutb Takyto KpUBYH

2. AHanusupys npubopHyto 6a3y kadenpbl copMynupoBaTb NepevyeHb HEOBXOAMMbIX 3KCMNEPUMEHTOB MO
onpenenexHmnio (M3y4eHno) KOMMO3ULMOHHBLIX MaTepuanoB COpOLIMOHHOMO TUNa.

3. Kakoe [OmKHO ObiTb MUHMMAanNbHOE KONMYECTBO TOYEK SKCMEpPUMEHTa LNsi MOCTPOEHus rpadmyeckomn
3aBUCMMOCTU

4. Onpepenute cpegHee apmdpmeTnyeckoe 3HauyeHne pesynbTaToB HAbNAeHWSs, ecnu pe3ynbTaThl OTAEMNbHbIX
HabnogeHun paeHbl: 12,0; 12,2; 7,8;14,5; 12,3; 12,0; 12,5

5.3 MeToanyeckue MmaTepuansl, onpeaensiowme npoueaypbl OLeHUBaHUSA 3HaHUN, YMEeHUW, BnageHumn
(HaBbIKOB M (MNTN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBusa gponycka oby4aroLerocs K NpoMexXyTo4yHou aTrectauum U NnopsiaoK NMKBMAALMM akaaeMm4eckomn
3a[0MmKEHHOCTH

lMpoBegeHe NPOMEXyTOYHOW aTTecTaumm pernameHTUPOBaHO NoKanbHbIM HOpMaTMBHbIM aktom CM6IYITO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauun obyqatoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCUUNIIMHe

YcTHas + lMNucbmeHHas + KomnbloTepHOE TECTMPOBaHME NHas

5.3.3 Ocob6eHHOCTU NpOBeAEeHUs NPOMEXYTOYHOW aTTecTauum No ANCLUUNIINHE

9 cemecTp: 3a4eT NPoOXoauT B BuAe YCTHOW Oecenbl pykoBoguTens yyebHo-uccnegoBaTtenbckon paboTel C
oby4alomMes ¢ NPeaoCTaBnEHNEM OT CTYAEHTA - OTYeTa.

10 cemecTp: 3awmta KypcoBol paboTbl MpOXOAMT B BuMAe YCTHOM Oecegbl pykoBoguTens y4vebHo-
nccregoBaTenbCcKon paboThbl ¢ 0by4YaloLWMMCsa C NpegoCcTaBieHMEM OT CTyAeHTa - oT4yeTa.

3a4eT CTaBUTCA MO pe3ynbTaTaM CTEHOOBOW ceccum C npeaBapuTernbHbIM OBCYyXOeHMeM  COTpyOHWKaMu
Kadpeqpsbl.

6. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNIIUHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | M3gaTenbLcTBo loa n3paHua | Ccbinka
6.1.1 OcHoBHas y4yebOHasa nutepartypa
BapcykoBa, Jl. T.,|®U3MKO-XMMUS U TEXHOSOIMA Mocksa: Avi it Ap http://www.iprbooksh
Boctpukosa, . HO.,|nonnmepos, NONIMMEPHbIX M- 2021 op.ru/108353.html
eava
maskos, C. C. KOMMO3NTOB
KanuHoBsckas, E. A.,|[naHoBas Hay4yHo-| CrtaBpononb: CeBepo- https://www.iprbooks
KobbiweBa, A. C. uccriegoBatenbckas paborta KaBkasckum 2021 hop.ru/135724.html
CTYOEHTOB denepanbHblii
yHUBEpCcUTEeT
CalunHa E. C.,|Y4yebHO-UccnegoBaTtenbckas Cankr-MeTep6ypr: http://publish.sutd.ru/
Akosnesa O. U. paboTa CrerynTa ’ 2023 tp_ext_inf_publish.ph
p?id=2023170




6.1.2 JlononHuTenbHasa y4yebHasa nutepartypa

Bpysiko, M. I.,|Xummsa n TexHonorns| MockBa: MocKoBCKuiA http://www.iprbooksh
puropeera, J1. C.,|nonuvepoB rocyJapCTBEHHbIN op.ru/40956.html
Opnoea, A. M. CTpOUTENbHbIN 2016
yHuBepcuTteT, A [n Op
Mepuna, 36C ACB
MonpobwuHa, B. T. HaHoTexHonorum B| Benropopn: Benropoackuii http://www.iprbooksh
MaLUMHOCTPOEHUU rocyaapCTBEHHbIN op.ru/92230.html
TEXHOOMMYECKNN 2018
yHuBepcuteT um. B.I.
Lyxosa, O6C ACB
Pycosa H. B.,|Hay4yHo-uccneposaTensckas http://publish.sutd.ru/
ActawknHa O. B.,|paboTa. MogroToBka . tp_ext_inf_publish.ph
JTbicenko A. A. npeseHTaunim u CTeHOO0BbIX Cri6.- CrerynTA 2015 p?id=2921
[OKTagoB
KnumeHko, W. C. Teopus cuctem u cuctemHbll|  Mocksa: Poccuiickuii 2014 http://www.iprbooksh

aHanms

HOBbIW YHUBEPCUTET

op.ru/21322.html

6.2 NepeyveHb NpocdeccruoHanbHbIX 6a3 AaHHbIX U UH(OPMaLIMOHHO-CNPAaBOYHbIX CUCTEM

1) AnekTpoHHO-6MbNMnoTeyHas cuctema IPRbooks [QnektpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
2) AnekTpoHHas 6ubnuoteka CMOIYMNTLA [OnekTpoHHbIn pecypc]. URL: http://publish.sutd.ru
3) HayyHas anektpoHHas 6ubnunoteka «KWBEPJIEHWHKA» [3nektpoHHbI pecypc]. URL: http://cyberleninka.ru

6.3 Nepe4veHb NULEH3MOHHOIo N CBO6OAHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

AyaunTopwus OcHalleHne

MynbTumeauiiHoe obopyaoBaHue, crneumanuanpoBaHHas Mmebenb, JocKa
JlekumoHHas Y A PyA H P A
ayauTopus

YyeGHas ayautopus

Cneumnan n3npoBaHHas mebenb, gocka




		2024-08-16T11:06:57+0300
	Рудин Александр Евгеньевич




