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Pabouas nporpamma QUCLUMNIIMHBI COCTaBMNeHa B COOTBETCTBMM nNpukasom MunHobpHayku Poccum ot 20.10.2021 Ne 951
"O6 yTBEPKAEHUN (bedeparnbHbIX FOCYAapCTBEHHBLIX TPEOOBaHUI K CTPYKTYPE NPOrpaMmM NoaroTOBKM Hay4YHbIX U HAay4HO-
negarormyeckmx KagpoB B acnupaHType (aaAbloHKTYpE), YCNOBUAM UX peann3almmn, Cpokam OCBOEHUS 3TUX NporpamMmm ¢
YYETOM pasnnyHbIX hopm 00yyeHus, obpasoBaTeNnibHbIX TEXHOOMUI 1 0COOEHHOCTEN OTAENbHbLIX KaTEropumn
acnupaHToB (aabHOHKTOB)"

CocraButenb (K):

[OKTOp TexHW4Yeckux Hayk, MNpodeccop MwuxannoBckasa AHHa
MaBnosHa
Ot kadeapbl cocTaBUTENS: CawwuHa EneHa CepreeBHa

3aBefyowmn kadeaport XMMUYECKUX TEXHOSTOTUIA UM.
npod. a.a. xapxaposa

Ot BbInyckatoLlen kadeapbi: CawwwuHa EneHa CepreeBHa
3aBseayownii kadeapon

MeToaunyeckun otaen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuubl: ChopMmnpoBaTh y aCNUpaHTOB 3HaHUS, YMEHUS U HaBblkM B 0611aCTU COBPEMEHHbLIX METOA0B
nony4eHus n ocobeHHocTen mogndmrkaum NoONMMeEpPHbIX MaTepranos

1.2 3apgauv AMcUMNUHbI:

- PacKpbITb OCHOBHbIE MPUHLMMBI pa3HoobpasHbIX cnocoboB MoaudrKaunm NoNMMepPHbIX

MaTepuarnos;

- paccMOTpEeTb 3aBUCUMOCTb CBOMCTB OT CTPYKTYpPbl MONMMMEPHOro cybcTpaTa;

- chopMmMpoBaTb NPEACTaBEHNA O TEHOEHUMAX PA3BUTUS XMMUYECKOWN TEXHONMOMK NONMMEPOB.

1.3 MecTo AUCLMNANHDLI B CTPYKTYpe NpOorpaMmmbl acAMpPaHTypbl:
OucuunnuHa oTHocutes kK O6pasoBaTenbHOMY KOMMOHEHTY «LucumnnuHbl (Mogynu)» [porpammbl NOATOTOBKM
Hay4HbIX U Hay4YHO-Neaarornyecknx Kagpos B acnmpaHType

3HaHuA n YMeHUA, nosly4yeHHble acnmpaHTaMmuy npm ny4eHnmn OaHHOM OMCUMNITUHBI, HEOBX04MMbI npu
noAroToBkKe K caa4ve KaHOnOaTCKOoro akdamMmeHa n HanmcaHum D,VICCGpTaLI,VIOHHOVI paGOTbI
COBpeMeHHbIe VIHCbOpMaLI,VIOHHbIe TEeXHONormm B Haqu017| AEATENIbHOCTU

MeTogonorua nposeaeHns UccrnefoBaHns U METOAMKA HanucaHus auccepTaumm
CoBpemeHHble MeTobl UCCNENOBaHNA CTPYKTYPbI U CBOVWCTB MONMMMEPHbLIX MaTepuaros
3 COOEPXAHUE N NOPAOOK OCBOEHUA AUCUUTMNIIUHDI

o = |KoHTakTHas
5 5 ~|pabota ®opma
HanmeHoBaHue 1 cogepxaHne pasgenos, TEM U y4€OHbIX 8 g @) CcP TeKyLLero
3aHSATWIA 2 g?«(; Nex. Mp. (vacst) y
32 KOHTpoOns
= (4ackl) | (4achbl)

Pasgen 1. CMHTE3 nonnmepoB MeToAammn mogndukaLmm

Tema 1. OcoBeHHOCTM NPOTEKAHUSA peakuuin Mogmdukaunm
nonumepos. [NpakTuyeckoe 3aHaTHe "Knaccudukauns 2 6 2
XUMUYECKMX NpeBpaLLEeHMs NONMMepoB”

Tema 2. TunuyHble peakuum moaudrkaym NoNMMepos:
CTPYKTYpMpOBaHue, 3amelleHne, AeCTpyKuus, (o)
npucoeauHeHne, otllenneHne. NpakTuyeckoe 3aHATNE
"MexaHun3mbl peakumi mogmudumkaLmm nonumepos”.

Tema  3.[loBepxHOCTHas  MoauduKaums  NOSIMMEPHbIX
MaTepuarnos. 4 6 6
MpakTnyeckoe 3aHsaTME "MeToabl nccnenoBaHMs CBOMCTBO
NoNUMepHbIX MaTepuanos, NOABEPrHyTbiX Moaudukaymmn"

Pasgen 2. lNpomblweHHble MeTodbl nonuMepmusauum m
aoonuKoHOeHcAalliaA 5

Tema 4. Peakuumm nonumepusaumn. lNpaktnyeckoe 3aHaTme
"MNony4yeHrne NONUMEpPOB peakuMsMn nosimmepusanmm n 4 8 7 0
cononvmepasawmmn”

Tema 5. Peakuyumm nonnkoHgeHcaumn. lNpaktnyeckoe 3aHsaTHe

"MNony4yeHne NoNMMepPOoB peakLumen NoIMKoHgeHcaunn®. 4 8 8
Pasgen 3. CoBpemMeHHble NPobrieMbl TEXHOSTOMMKU NOSIMMEPOB
Tema 6. MonumepHki 6usHec. MNpakTuyeckoe 3aHATHE 2 4 8
"AHanu3 coBpeMeHHOro pbiHKa NONIMMEpPHbIX MaTepuanos". 0
Tema 7. PeumKnnHr nonnMepHbIX MaTepuarnos.
MpakTnyeckoe 3aHsaTHe "MeToabl BTOPUYHOWN NepepaboTkm 1 6 8
nnacrtuka".
WUtoro B cemectpe (Ha kypce ana 3A0) 21 42 45
KoHcynbTauumn n npomexyTtovHas atrectaums (3ayer) 0
Bcero koHTakTHas pabota u CP no aucumnnuHe 63 45

4. ®OH OLUEHOYHBLIX CPEOCTB ONnA NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALIUU
4.1.2 Cnctema n Kputepumn oLeHUBaHus

Kputepum oueHusaHus

Lkana oueHuBaHus |

YcTHoe cobecenoBaHue MncbmeHHas paboTa




MonHbIN, Nc4epnbiBaOLWNN OTBET,
[EeMOHCTpUpYoLWLMIA rnybokoe NnoHMMaHue
npeameTa 1 LWMPOKYH apyanumio B
oueHvBaemon obnacTtun, ymeHue
MCnonb3oBaTbh TEOPETUYECKME 3HAHUS NS
pelliedHing NDAKTUYeCcKnx 3anayd

3ayTeHo

He nemoHcTpupyeT ymeHune

aHanM3npoBaTb pe3ynbTaTbl, NONyYeHHbIE B
XO[e UccrnenoBaHusi, He 3HaeT akTyarlbHbIX
He 3auteHo HanpaBreHuin 1 Hay4YHoW NpobnemaTukn B
XMUMUYECKOWN TEXHOSOMUN, HE MOXET
obocHoBaTb BblOOp MeTodoB
uccnenoBaHus.

4.2 TunoBble KOHTPOJIbHbIE 3a4aHUA UITN UHble MaTepunarnbl, HeO6XoANMbIe ANA OLEeHKN 3HaHUW, YMEHUHN,
HaBbIKOB U (MNIN) onbiTa AEATENIbHOCTU
4.2.1 NepeyvyeHb KOHTPOSIbHbLIX BOMPOCOB

Ne n/n | ®dopmMynnpoBKM BONPOCOB

Cemectp 5

O6Las knaccudukaLma MeTo40B MOANMMKALMM NONUMEPHBLIX MaTepuarnos.

OcoGeHHOCTM NnasmeHHo 06paboTKM NONMMEPHbIX MaTepuaros.

PaguwaunoHHoe n YO o6nyqume NOBEPXHOCTHOIO CrosA noJiMMepHoOro Mmatepuana.

HOBerHOCTHaﬂ o6pa60TKa XUMUHECKMU peareHTamMmm noJimMepHbIX MaTtepunaros.

HOBerHOCTHaﬂ MOﬂVIdDVIKaLI,VIFl nonnmMepoB 4epel3 MexaHn4ecKkoe BOAENCTBUE.

Cnoco6bl MOﬂMdDVIKaLI,VIVI CUHTETUHECKMX NOoNMMepPOoB C Lenbio NoBbILLEHNA FMﬂpOd)VIJ'IbHOCTVI.

Cnoco6bl MOD,VIdDVIKaLI,VIVI NOJNIMMEPHbIX MaTepuranoB C Lenblo npuaaHna aHTVIGaKTepVIaJ'IbeIX CBOWCTB.

Cnocobbl MO,D,VId)I/IKaLI,I/IVI nonmnMvepos C LUenbio NoBbilLEeHNA COp6LI,I/lOHHbIX CBOWCTB.

O|lo|IN|[oD|O|D|W[IN]|~

anIMeHeHI/Ie MOLI,I/I(bI/ILI,VIpOBaHHbIX nonnMMepHbIX MmaTepuanos B MmeguunHe.

10 OcCHOBHbIE HarnpaBneHNs XMMUYeCKON MoancKaLnm.

11 Peakumu cTpykTypupoBaHusa B MogndukaLmm nonmvepos.

12 Peakuumn sameleHms B Moagnukaumm nonmmepos.

13 Peakumun gectpykumu B Mmogndmkaumm nonmmMepoB.

14 Peakummn npucoeanHeHunsa B mogudunkauum nosimMepoB.

15 Peakuum otwennenus B mogmndurkaumm nosiMmmepoB.

16 AnOresnoHHble CBONCTBaA MOANMULIMPOBAHHLIX MONIMMEPHLIX MaTepunarnos.

17 CblpbeBble pecypcCbl XUMNYECKOWN TEXHOMOIMK NOJIMMEPHbIX MaTepunanos.

18 COBpeMeHHbIe I'IpO6J'IeMbI N MHHOBAUWOHHbIE NYTU Pa3BUTUA TEXHOJIOTUU NMOJIMMEPHbIX MaTepuarnos.

19 Okonornyeckme I'IpO6J'IeMbI XUMUYECKON TEXHOMNOMMN NoNIMMEepPHbIX MaTepunanos.

20 PeuuvknuHr nonnMMepHbIX MmaTepuanos, co3gaHne 6€30TX0OHbIX TEXHOMNOIMYECKNX npoteccos.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHus (3agayu, KeMUChl)
1. MNpuBeaunTe TEXHOMNOIMYECKYIO CXEeMY MOMy4YeHUs nNpoayKkTa no Teme gucceprauum.
2. OnuwuTe cnocobbl husnyeckon moaudmkaumm nonumepa - o6bekTa uccrnegoBaHus guccepTaunm.
3. NpoaHanunanpynTe BO3MOXHbIE peakLmMn XMMmnyeckon moamdurkaumm nonmmepa - obbekta uccrnegoBaHus

auccepTaumu.
4.3 MeTtoauyeckue Matepuarnbl, onpegensiowme npoueaypbl OLleHMBaHUA 3HAaHUIN, YMEeHUI, BrnageHui (HaBbIKOB

¥ (WNKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)
4.3.1 YcnoBusa gonycka o6y4arLerocs K NpomMeXxyTo4HoM atTectaumm u NnopAaAoK JIMKBUAALUN akageMnyeckomn
3a40/MKEeHHOCTU

MpoBeaeHe NPOMEXYTOYHOI aTTeCTaLMN PErNamMeHTUPOBAHO JTIOKalNbHbIM HOPMaTUBHbLIM akToM CM6rYMNTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLErO KOHTPOIIS YCNEeBAeMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

OOyuaroLmiics gonyckaeTcs K MPpoOMEXYTOUYHOM aTTecTaumm Npyu yCnoBun caayvum TEKYLLIEro KOHTPOs no
Kaxkgomy pasgeny. lNMopagok nMKBnaaumm OCyLWeCcTBNAETCA B COOTBETCTBMM C N. 6 MNMonoxeHns o0 NpoBeLeHUN TEKYLLETO
KOHTPONSA M NPOMEXYTOYHOW aTTecTaumm oby4varoLmxcs.

4.3.2 ®opma npoBeAeHMA NPOMEXYTOHYHON aTTecTaumm nNo AMCUunIInHe

YcTHas + MucbmeHHas KomMnbloTepHOE TECTMPOBaHNE NHas

4.3.3 OcobeHHOCTU NPOBeAEHMA NPOMEXYTOHYHON aTTecTauum no AMCUUNInNHe

Bo BpemA npoBeneHnsa ak3amMmeHa CTyaeHT nMmeeT BO3MOXHOCTb NoJib30BaTbCA CNpaBOYHbIMU MaTepunanamn. Ha
NoAroToBKYy oTBE€Ta CTyAEeHTY OTBOOUTCA 60 MuH.



5. YYEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
5.1 YyebHasa nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [oa nspaHma |

Ccblinka

6.1.1 OcHoBHas y4yebHas nutepaTtypa

Arsamos, P. 3., Buoytunmnsaumna KasaHb: KasaHckui http://www.iprbooksh
CwupoTkuH, A. C., NONIMMEpPHbIX OTXOL0B HaLMOHanbHbIN op.ru/79270.html
latuHa, P. @, nccnenoBaTenbCKU 2016
Muxainos, 0. M. TEXHOMOrNYECKUI
yHVUBEpcuTeT
Kapacésa, C. A, TexHonorns NnonNMmMepos. Camapa: Camapckuii http://www.iprbooksh
OpyxuHuHa, 0. A, MonukoHaeHcauns rocyaapCTBEHHbIN 2018 op.ru/90950.html
KpacHbix, E. J1. TEXHUYECKWNIA
yHuBepcuteT, 36C ACB
beunun, L. 11., VHHOBaLUMOHHOE pa3BuTue Ka3saHb: KasaHckum https://www.iprbooks
XoMmeHko, B. B. nosiMMepHomn HaLMOHamMbHbIN hop.ru/61849.html
NPOMBbILLNEHHOCTN nccnenoBaTenbCKUm 2015
TEXHOITOrMYECKUN
yHVMBEpcuTeT
Wwnwonok, M. B. CoBpeMEHHbIE NONIMMEPHLIE MwuHck: Bblwaniwas https://www.iprbooks
mMaTtepuanbl LKkona 2017 hop.ru/90825.html
Kapacésa, C. A., TexHonornsa NnonMmMepoB. Camapa: Camapckuii https://www.iprbooks
LOpyxuHuHa, 0. A, MNonukoHaeHcaums rocyaapCTBEeHHbIN 2018 hop.ru/90950.html
KpacHbix, E. J1. TeXHUYECKMt
yHusepcutet, O6C ACB
Mwuxannosckas A. I1., [lononHuTenbHbIe rmasbl http://publish.sutd.ru/
EnoxuH U. B. TEXHOJIOTMUN BOJTOKHUCTBIX CaHkT-leTepbypr: 2023 tp_ext_inf_publish.ph
matepuanoB. CTpykTypa u cneryntg p?id=2023168
CBOWCTBa BONOKOH
6.1.2 [lononHuTenbHaa y4yebHas nutepaTypa
MeTtpos, B. A., Mopgudukauus CTpyKTypbl 1 KasaHb: KazaHckun http://www.iprbooksh
BanuwwuHa, 3. T., CBOWCTB LIenonosbl HaUWoHamnbHbIN op.ru/79332.htmi
WunuHa, O. T, nccnenoBaTenbCKUm 2016
KocTtouko, A. B. TEXHOMNOrMYECKNN
YHMBEPCUTET
XakumynnuH, 0. H., Xumusa n pusunka KasaHb: KasaHckui http://www.iprbooksh
3akumposa, J1. tO. nonumepos. PacTeopbl 1 HaLMOHanbHbIN op.ru/109614.htmi
cMecn nonumvepos nccnenoBaTenbCKUm 2019
TEXHOITOTMYECKUN
yHVUBEpcuTeT
KapmaHoBa, O. B., TexHonornsa nonMMepHbIX BopoHex: BopoHexcknii https://www.iprbooks
LLlepbakosa, M. C., maTepuanos (Teopusa un rocyaapCTBEHHbIN 2021 hop.ru/120382.html
Mockanes, A. C. npakTunka) yHUBepcuTeT
WHXXEHEPHbIX TEXHOMNOINMN
PycaHosa, C. H., CunaHonbHas moandukaums https://www.iprbooks
TemHukoBa, H. E., nonuoneguHos KasaHb: MisgaTtenbcTBO 2019 hop.ru/121047.html
CodbuHa, C. tO., KHUTY
CrosiHoB, O. B.

5.2 NepeyeHb NnpocdeccruoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM
PedepaTtuBHas u cnpasoyHasa 6a3a AaHHbIX peLeH3npyeMon nutepatypbl Scopus [anekTpoHHbIn pecypc]. URL:

https://www.scopus.com

OnekTpoHHO-6MbnuoTedHas cuctema IPRbooks [anekTpoHHbIn pecypc]. URL: https://www.iprbookschop.ru/
Bbasa PUHL, elibrary.ru
5.3 NepeyveHb NULEH3UOHHOIO U CBOBOAHO pacnpocTpaHAeMOoro NnporpaMMHOro o6ecneyeHus
Microsoft Windows
MicrosoftOfficeProfessional

5.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6XoAMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

AyauTtopus OcHalleHne
TNeKuMoHHas MynbTumeguintHoe obopynoBaHue, cneumanmanpoBaHHas mebenb, gocka
ayguTopus

YyebHas ayautopust

CneumnanuavipoBaHHas mebenb, Aocka
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