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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb agucuunnuHebl: yrnybrneHHoe usydyeHme TeopeTUYeckX U NpakTUYeCckMx BONpoCcoB, NpnobpeTeHne HaBbIKOB
MCMONb30BaHUS Hay4HbIX METOAOB W CPEACTB AN PELleHUs HayYHbIX W MPUKNagHbIX 3adad B 06nacTv TeXHOMorum u
nepepaboTKM CUHTETMYECKMX M NMPUPOAHBLIX MOSIMMEPOB M KOMMO3WTOB, NOATOTOBKA K CAaye KaHAMAATCKOro ak3ameHa Mo
cneymanbHoCcTh « TexHonorna u nepepaboTtka CUHTETUYECKNX U NPUPOLHbIX MONTMMEPOB U KOMMO3UTOBY.

1.2 3apgauv AMcUUNUHbI:

- yrny6neHue, pacluMpeHue u cuctemaTmsaumns TEOpPeTUYECKUX 3HaAHWIA MO TEXHOMOMMKN 1 nepepaboTke NONMMEPOB U
KOMMO3WNTOB;

- OBMnageHue meTogamMy U CpeacTBaMyM HAY4YHOro WCCNeaoBaHUA B TEXHOMOrMM U nepepaboTke MoNMMeEpPOB U
KOMMO3UTOB;

1.3 MecTo AUCLMNANHDLI B CTPYKTYpe NpOorpaMmmbl acAMpPaHTypbl:
OvcumnnuHa oTHocutca Kk OBpasoBaTenbHOMY KOMMOHEHTY «[OucumnnuHbl (Mogynu)» [porpammbl NOATOTOBKU
Hay4HbIX U Hay4HO-Neaarornyeckmnx Kagpos B acnupaHType

3HaHUs M YMEHWS, MONMYyYEHHbIE acnupaHTamMu Npu U3y4YeHUn JaHHOW OUCLMMIIMHBI, HEOGX0AMMbI NpW
NOAroToBKe K cAaye KaHAMOATCKOro ak3aMeHa W HanncaHum auccepTaumMoHHON paboTsl

HayyHas fesiTenbHOCTb, HanpaBneHHasi Ha NOArOTOBKY AMCCEpTaLMK K 3aLimTe

NHHOBaLMOHHbIE HanpaBneHns XMMUYECKO TEXHOMOTMN U MOAUGMKALMM NONMMEPHLIX MaTepuanos

CoBpeMeHHble MeToAbl UCCNEfOBAHNUA CTPYKTYPbl 1 CBOWCTB MONMMEPHbIX MaTepuaros

CoBpeMeHHble MH(POPMAaLIMOHHbIE TEXHOMOMMMN B HAYYHOW AeSTENbHOCTH

MeTogonorus npoBeAeHus UccnefoBaHus U METOAMKA HaNUCaHUs auccepTaumm

3 COOEPXAHUE N NOPAOOK OCBOEHUA ANCUUIMIIUHDBI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP
Nex. Mp. | (vackl)
(vacol) | (wacel)

HanmeHoBaHWe 1 cogepxaHune pa3genos, TeM U y4ebHbIX
3aHATUN

Cemectp
(kypc ans
3A0)

Pasgen 1. Xumnyeckasa TeXHOMOrMs nonmmMmepos

Tema 1. 3HayeHne 1 porb NONIMMEPHBLIX MaTepranoB B
HapOAHOM XO35MCTBE. TEXHUYECKN BaXKHbIE NOSIMMEPHI. 2 4
OCHOBbI TEXHONOMUN N CUHTE3a NONIMMEPOB, NX
MOJIEKYNsipHasi U HagMONeKynspHas CTPyKTypa

Tema 2. OCHOBHble CBOMCTBa NONMMEPOB U MaTepMarnos Ha (0]
ux ocHose. lNMpakTnyeckoe 3aHaTMe "MeToab! OLEHKM 4 4 10
CBOWCTB NOSIMMEPHbIX MaTtepmasnos”..

Tema 3. PU3NKO-XUMUYECKNE OCHOBbLI TEXHOMOMMKU
CUHTETUYECKMX U MPUPOLHbIX NONIMMEPOB, NPOLLECChI CUHTE3a 4 8
nonMmepoBs

Pasgen 2. TexHonorms NoAnMMepHbIX KOMMO3ULUOHHBIX
MaTepuanos

Tema 4. O6wue NpyHUMMNLI CO30aHUSA NONUMEPHbIX 2 6
KOMMO3ULIMOHHbIX MaTepuaros.

Tema 5. IHrpegueHTbl NoNTIMMEPHbIX KOMAO3ULIMIA U UX POSb B 6
opMMPOBaHMM CBOMCTB NOMNMMEPHbLIX MaTepuaros. p
MpakTuyeckoe 3aHaTUe "Buabl HANOMHUTENe 4 2 8
KOMMNO3MLMOHHBbIX MaTepuanos"”

Tema 6. OcHOBHbIe npouecchl nepepaboTk NONUMEPOB.
MpakTnyeckoe 3aHsaTue "CBA3b MeToada nepepaboTkm 1 Buaa 4 2 10
nonvmepa".

Pasgen 3. Mogudukauusa nonmvepos

Tema 7. CnocoObl ouanyeckorn mogmdukauum noramMmepos.
MpakTnyeckoe 3aHsaTMe "AHanu3 cnocobos umanyeckom
MoauduKaumm 3agaHHoro nonumepa (o6bekra
uccnegoBsaHusa guccepraumm)”. o)

Tema 8. Cnocobbl xummnveckon Mmoamdurkauum normmepos.
MpakTnyeckoe 3aHsaTME "AHanu3 cnocoboB XMMNUYECKON
MoauduKaumm 3agaHHoro nonumepa (o6bekra
uccrnegoBaHus aucceprauum)”.




Tema 9. MNMnactudukayma nonumepos. BnnsHue
nnactTudukaTopoB Ha TemnepaTypbl pa3oBbIX NEPEXOoB.
«MoneKkynsipHble» 1 «CTPYKTYPHbIE» NracTudmKaTopbl.
MexaHuam nnactndpmkaunn. [Mpaktudeckoe 3aHaTue "Buabl
nnactTugukaTopos".

Pasgen 4. TexHonorum xummnyeckon nepepaboTku
BTOPMYHOIO NOSIMMEPHOrO ChIPbs

Tema 10. Tepmuyeckas OeCTPYKLMS: CKUraHue,
rasudukaums, NMPonms.

Tema 11. PasnoxeHne 4O MOHOMEPOB: IMNKONN3, rMMKONN3 1
1.4. [pakTnyeckoe 3aHsTtue "lMonnmepbl, CNOCOBOHbLIE
pasnaratbCs 40 UCXOOHbIX MOHOMEpPOB".

Tema 12. OcHOBHbIe HanpaBneHus u obnacTtu
NCMNOMb30BaHNs BTOPUYHOIO NMOMMMEPHOTO ChIPbs: BOMTOKHA,
HeTKaHble MaTepuarbl, ynakoBka, U3genus TeXHNYeCKoro
Ha3Ha4eHwus.

WUtoro B cemectpe (Ha kypce ana 3A0)

KoHcynbTauumn n npomexyTovHas atrectaums (Qk3ameH)

32 16 96

Bcero koHTakTHas pa60Ta u CP no gucumnnuHe

48 132

4. ®OHA OLEHOYHbIX CPEACTB ANA NPOBEAEHUSA MPOMEXYTOYHOWN ATTECTALIUN

4.1.2 Cuctema 1 KpuTepum oLueHUBaHUSA

KpuTepun oueHvBaHus

Llkana oueHnsaHus
YcTHoe cobecefoBaHue

MucbmeHHasn paboTa

5 (oTnnyHO)

O6yyatoLuiics NoKkasbIBaeT BCECTOPOHHEE U
rnyGokoe 3HaHWe TEXHOMOrMKU U NepepaboTKM
NPUPOOHBIX Y CUHTETUYECKMX MONMMEPOB U
KOMMO3UTOB, CBOGOAHO OpPUEHTUPYETCS B
TeopeTnYeckoM maTepuarne npu oTeeTe; yCBOU
OCHOBHYI0 1 3HAKOM C JOMONHUTENBHOM
nuTepaTypon; MoXeT 06 BbACHUTL B3aMMOCBSI3b
OCHOBHbIX MOMOXEHWUIA AUCLUMMUHBI U UX
3HayYeHue ans nocregyoLen
npocheccuoHansHon AeaTeNlbHOCTU; NPosIBRsAeT
TBOPYECKME CNOCOGHOCTM U LUMPOKYIO 3pYAULIMIO
B MUCMOMb30BaHMK y4ebHOro Matepuana.
O6yyatoLmincs 4eMOHCTPUPYET NOHUMaHWe
PM3NKO-XMMUYECKNX OCHOB CUHTE3a NONMEPOB
N UX MoaMUKaLMK, yMEEeT rpaMoTHO
noaGupatb cnocobbl NepPBUYHON Y BTOPUYHOM
nepepaboTkn NONMMEPHbLIX MaTepuarnos

4 (xopoLwuo)

OO6yuvatowmica nokasblBaeT 4OCTATOYHbIN
YPOBEHb 3HaHWUIA B 0611acTy TEXHONOMNA U
nepepaboTKX NPUPOAHLIX U CUHTETUYECKUX
NosIMMepOoB 1 KOMMO3UTOB, OPUEHTUPYETCH B
OCHOBHbIX MOHATUAX W ONpeaeneHnsx; yCBoun
OCHOBHYIO NTepaTypy; gonyckaet
He3HauyuTernbHbIe NOrPeLLIHOCTY NpY OTBETax Ha
BOMPOCHI 3K3aMeHaLMoOHHOro Guneta u

OONoMHUTENbHbIE BONPOCHI .

OOyuvaroLwmica AeMOHCTPUPYET 4OCTaTovHOe
NoHMMaHne prU3nMKO-XMMNYECKNX OCHOB CUHTE3a
nonnumepos 1 nx mogudukaumu. Mpu
HanMcaHMM TEXHOMNOMMYECKNX CXEM AOMyCKaeT
He3Ha4yuTernbHbIE NOrPELIHOCTU, HO OObACHSET
pOJib KaXkgon COCTaBNSAOLLIEN CXEMBI.




O6yyatowmiica nokasbiBaeT 3HaHUSA y4ebHOro
mMaTepuana B MMHUMarnbHOM 06beMe; MOXeT
chopMynmpoBaTb OCHOBHbIE MPUHLIMNbI
TexHonorum u nepepaboTkn NPUPOAHLIX U
CUHTETMYECKMX MONMMEPOB U KOMMO3WUTOB, HO
npu aTom, gonyckasi 60nbLIoe KONMYeCcTBO
HeMnpUHUMNMarnbHbIX OLIMBOK; 3HAKOM C
OCHOBHOW NUTepaTypou; gonyckaeT
CyLLeCTBEHHble OLUMOKM B OTBETE Ha 9K3aMeHe,

3 (yooBneTBOPUTESIBHO) HO MOXEeT YCTPaHUTb UX NOL PYKOBOACTBOM

npenoaasaTens.
O6yyaroLimitcs AeMOHCTPUPYET AocTaTouHoe
noHMMaHue B BbiGope cnocoboB TeXHOoNormm u
mMoandmMKaLMmn NONMMMEPHbIX MaTepuanos, HO He
BraJeeT HaBblkaMW aHanm3a BO3MOXHbIX MyTeln
Bapuaummn TexHonoruii. Mpu HanucaHum
TEXHOMOMMYECKUX CXEM PeaKLmit 1 06 bACHEHNUM
PONW KaXkaoi COCTaBnsaoLLE CXxeMbl AonyckaeT
MOrpeLIHOCTH.

2 (HeygoBneTBOPUTENBHO)

OO6yyatoLmiica He UMEET JOCTaTOYHOrO YPOBHS
3HaHWA OUCUUMMUHbBI, HE MOXeT
copMynMpoBaTb OCHOBHbIE MPUHLIUMBI
TEXHOIMOrMN NONMMEpPOB U KOMMO3UTOB; MITOXO0
OpPUEHTUPYETCA B METOAAX BTOPUYHOM
nepepaboTkn 1 MoaMduKaLmMm; NNOX0 3HAKOM C
OCHOBHOW NUTEpaTypoi; JonycKaeT npu oTBeTe
Ha 9K3aMeHe CYLLIeCTBEHHbIE OLUNOKU U He
MOXET YCTPaHUTb UX Aaxe nof pyKoBoACTBOM
npenogasaTens.

O6yuatoLmincs 4eMOHCTPUPYET HEeMOHMaHWe
cnoco6oB nepepaboTkn NONMMEPHbIX
mMaTepuanos 1 KOMMNO3UTOB, HE BnageeT
HaBblkaMy aHanM3a BO3MOXHbIX NyTen ux
MozepHusauun. MNpu HanucaHum
TEXHOIMOMMYECKUX CXEM U OOBACHEHMMN POnK
KaXKoM coCcTaBnsoLLeln cxeMbl JonyckaeT
oLINGKMN.

4.2 TunoBble KOHTPOJIbHbIE 3a4aHUA UNTU UHble MaTepuarbl, Heo6XxoAUMbIe ANA OLUEeHKU 3HaHUN, YMEeHUM,
HaBbIKOB U (UNK) ONbITa AEATENIbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopmynmMpoBKM BOMPOCOB
Cemectp 6

1 MexaHnam pagukanbHOW nonmMepusaunm

2 MexaHn3m MoHHOWM NonuMepm3aummn.

3 Cononnmepusauus. CTepeocneumdpuyeckasn nonmMmepmsaums

4 CTyneHyaTasi nonumepmsaums u NnonmMKkoHgeHcauns

5 Monumepusaunsa B pacTBope, 3MyNbCUN, CYCMNEH3NN, Macce MOHOMeEpPa, B ra3oBov 1 TBepaon dase

6 MonekynspHasa CTpykTypa 1 MakpoCKonmyeckMe CBONCTBa NONMMEPOB

7 dusnyeckmne, pasoBble U arperaTHble COCTOSHUA MONMMEPOB

8 dursnyeckme CBoOMCTBa NONMMEPOB B Pa3fMYHbIX COCTOAHMSAX.

9 HagmonekynsipHble CTPYKTYpPbl B aMOPHbIX Y KpUCTANNIMYECKMX NonmMepax

10 MonvmepaHanornyHble, BHyTPU- U MEXMONEKYNSPHbIE peakumm

11 CTONKOCTb MONMMEPOB K arpeccmnBHbLIM cpeaam

12 Peonoruyeckue cBorcTBa NoNMmMepoB

13 MexaHunyeckune cBOMCTBa NONMMMEPHbIX MaTepranos

14 YKngkue onvromepbl 1 nonyYyeHne nNoriMMEpPHbIX MaTepranoB Ha UX OCHOBE.
lMonvmepHble KOMNO3UThI

15 CTtapeHue nonMMmepHbIX MaTepuanos nog LI,?I?ICTBI/IGM pasnuyHbIX aKToOpoB, METOAbI
N3y4eHus, Knaccudukaunsa aHTuctTaputenemn

16 Teopuu ycuneHusi nonMmepoB HanonHutenamu. Knaccndukaumsa HanonHutenem

17 Kpacswme Bewectsa. HeopraHmyeckme kpacutenu — NUrMeHTbl, OpraHn4eckme
Kpacutenu

18 MnactudgukaTopsl. BnusHue nnactndmrkaTopoB Ha CBOMCTBA NONIMMEPOB




ApMI/IpOBaHI/Ie n apMmupyrowine matepmuanbl: TEKCTUIb, CTEKIIOBOJIOKHA U TKaHW,

19
meTannokops, acbect

20 MepepaboTka NOMIMMEPHLIX CUCTEM B TBEPAOM, BA3KOTEKYYEM COCTOSHUM

21 OkcTpy3ns. OcobeHHOCTU IKCTPY3nM Ha pasnmMyHoM obopyaoBaHUM

22 TexHonorusa n3rotToBneHus n3agennm NUTbeM Noa JaBneHnem

23 DU3NKO-XMMMYECKME OCHOBBI U annapaTypHoe odopMIieHKe npouecca KanaHaposaHus

24 TexHonoruna nony4yeHuna nineHoYHbIX MaTtepuanoB NofiuBomM 13 pacTteopa

25 TexHonorns M3roToBMEHNS ra3oHanOMHEHHbIX, MEHUCTbIX, SYENCTbIX nonnMmepoB

26 DU3NKO-XMMMYECKNE OCHOBBI BynKaHu3auuu. TexHonorus ByInKaHu3auunun

27 Cnocobbl BTOPUYHOIO UCNOJIb30BaHUA nonnmepos

8 MopurcTocTb NnonumMepHoro cybeTparta. KuHeTtuka 1 TepmogmMHammka npoLeccos copbuum n gecopbumm
HWU3KOMOJSIEKYNAPHBLIX COeAMHEHWUI NONMMEPHLIMU MaTepuanamm

29 rI/ILI,pOJ'II/ITI/I‘-IeCKaﬂ N OKUcnuTenbHaa OecTpykuma nonimMmepos

30 Cnoco6bl hnsunyeckor MogumkaLmm NnonMMepoB.

31 Cnocobbl xMMu4eckor MogudmkaLmMm noMmMepos.

32 KuHeTuka n TeMmnepaTtypHaa 3aBUCUMOCTb KNHETUKU HanyaHI/IFl 1 pacTBOpEeHUA nommMmepos.

33 anepanaCTMqule nonuMmepbl MEOULIMHCKOIo Ha3Ha4YeHus. MHHOBaLUMOHHbIE METObI CUHTE3A.

34 MeToabl 1 BUAbI nmponmnsa BTOPUYHOIo NOJIMMEPHOro CbhipbA. TexHonornm ra3md3vu<au,mm

35 TexHonornm XxMMmmn4eckom nepepa60TKM BTOPUYHOIO NMOJIMMEPHOIo CbipbAa: rhaponus, rmumkonn3 n 1.4..

36 OcHoOBHbIE HanpaBlieHnda n obnactu ucnonb3oBaHus BTOPUYHOIO NMOJIMMEPHOIo CbipbA: BOJIOKHA, HETKaHbIE
mMaTepuarnbl, ynakoBka, nagenna TeXxHM4eckoro HasHa4eHua

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHus (3agayu, KeUChI)

1. PaspaboTtatb peLenTypy NONMMEPHOro pacTBopa C pasfvMyHoi 4onen nnactudgukaTopa ans nonyyeHnst
NoNIMMEPHbIX MIIEHOK.

2. PaccumTatb MOMNEeKynsapHyt0 maccy nonmmepa (MonMBUHUIIOBOIO CNNPTA, NOMM3TUNEHOKCHMAA U T.4.) Ha
OCHOBE PEONIOrMYECKNX U3MEPEHUIA.

3. OxapakTepu3oBaTb BRMsiHWUE NpUpoadbl NonumMepa Ha 6eH30CTONKOCTL MaTepuana.

4. OnpenenuTb BO3MOXHOCTb NepepaboTKky NONIMMEPOB 1 MaTepuanoB Ha UX OCHOBE B 3aBMCUMOCTU OT UX
XapaKkTepUCTUK.

5. Ucnone3ays knaccudmkaTtop otxogos FOCT 30775-2001, cocTaBuTb KOA MO KOHKPETHOMY BMAY OTXOAOB.

6. Onpegenutb BO3MOXHOCTb BTOPUYHON NepepaboTky M3Oenuin, yKkasaHHbIX NpenogaBaTeriem.

7. OnpegennTb BO3MOXHOCTb Brogerpagauumn maTepumarnoB, ykasaHHbIX npenogasaTtenem

4.3 MeToauyeckue matepuanbl, onpeaensiowme npouenypbl oLeHUBaHUA 3HaHUMNA, YMEHUMU, BnageHuin (HaBbIKOB
¥ (WNKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

4.3.1 YcnoBus gonycka obyyaroLierocsi K npoMexXyTo4HOM aTTecTauMm u nopsaaokK NMMKBMAaLmMm akageMm4eckomn
3a0MKEeHHOCTH

MpoBeaeHve NPOMEXYTOYHOW aTTeCTaLUMK pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbLIM aktom CIM6ryYnTa
«lMonoxeHne 0 NPOBEAEHUN TEKYLLETO KOHTPOMS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTauum obydatoLLMXCs»

4.3.2 ®opma npoBeAeHMA NPOMEXYTOYHON aTTecTaumm No AUCUUNIINHe

YcTHas lMNucbmeHHas + KomMnbloTepHOE TECTMPOBaHNE MHas

4.3.3 OcobeHHOCTHM NpoBeAeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUNInHe

1./3y4yeHne gucumnnuHbl 3akaHYMBaeTCsl cAaYen KaHaMaaTCKOro ak3ameHa.

2. AcnvpaHT npeacTtaBnsieT pedepaT no BbibpaHHOW TeMe nccrnegoBaHus

3. MNMpoueaypa caaun kKaHAMAATCKOro ak3ameHa perynupyetcsa TpebosaHusmm OMNOI no kaHgugaTckomy
3K3aMeHy.

OK3aMeH NpoBOAUTCSA MMCbMEHHO (Ha NOArOTOBKY MMCbMEHHOrO OoTBETa 0TBOAUTCS 60 MUH.).

OK3aMeH NpvHMMaeT KoMUCCUus, No pesyrnbTataMm oopMNSETCSA NPOTOKON CAAYN KaHAMAATCKOro 3K3aMeHa.

5. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNNUHDI
5.1 YyebHasa nutepartypa

ABTOp 3arnasue | M3patenbcTBO | oo nspaHua | Ccbinka

6.1.1 OcHoBHas y4yebHas nutepaTtypa

EBctudoees, E. H., MonumepHble
Kyxapos, A. A. HaHOKOMMO3WULIMOHHbIE
MaTepuansl

Capartos: Ain In 3p

Meava 2018 op.ru/72810.html

http://www.iprbooksh




3aBpaxwuh, [. O., OcHoBbI peonorum TamBos: Tam6 . http://www.iprbooksh
Manukos, O. T, NosIMMEpPOB U amooB. | aMooBCKNM op.ru/85940.html
Benses, IM. C. TEXHOMorM4eckne MeToapl roiﬁiiﬂf;j(:;b'” 2017
;Zgzgagﬁggl MOMMMEPHBIX yHuBepcuteT, O5C ACB
WwnwoHok, M. B. CoBpeMeHHbIE NONIMMEpPHbIE MwuHck: Bbiwaniwas 2017 http://www.iprbooksh
marepuarnbl Likona op.ru/90825.html
Kapacéma, C. 4., TexHonornsa NnonMMepos. Camapa: Camapckuii http://www.iprbooksh
OpyxuHuHa, 0. A., MonukoHaeHcaums rocyaapCTBEHHbIN 2018 0p.ru/90950.html
KpacHblix, E. 1. TEXHUYECKMI
yHuBepcuteT, O5C ACB
Ankos, B. U., MepepaboTka M " ] http://www.iprbooksh
BospueHko, B. ., BOJIOKHOOOpasyoLLmx SCKBa’ KEBCK. 0p.ru/91979.html
MepBaguyk, B. IM., nonvmepoB. OCHOBbI eryrnsptas n 2019
o, U. O., Waknpos, | peonornn NonMMepoB 1 Ijl(aOTI/I‘-IeCKaFl AnHamuka,
H. B. TeYeHne NnosiMmepoB B HCTUTYT KOMNBIOTEPHBIX
KaHanax nccnegoBaHui
YnutuH, H. B., MepepaboTka NnoNMMeEpPHbIX K K . http://www.iprbooksh
BbopTHukos, B. I., MaTepuarnoB; TEXHOMOMMn a3satb. RasaHCknm op.ru/95007.html
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