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1 Heau, 3aJa4u U IVIAHUPYEMbIe Pe3yJibTaThl 00y4eHHs 110 JUCIUIIIMHE

HeJ]LIO OCBOCHHA JHCITHILJIHHBI ((HpPIpOZ[HLIG MOJIUMCPHEIC MAaTEpHAJIbI»  ABJIASTCA
(bOpMHpOBaHHe OCHOBHBIX IIPHEMOB IMO3HABATEILHOH ASATSIIBHOCTH CIICIHIHAJIMCTOBE B HH3KCHCPHH
6H0paBJ'[aI‘aGMLIX MOJJUMEPHBIX MaTEPHATIOB, CI)OpMHpOBaHPIG HAaBBIKOB, H606X0,IIHMLIX JJIA
Y49aCTHA B CO3JJaHHH HOBBIX MaTCpHAJIOBE H TEXHOJIOTHH MMpOHU3BOJICTEA.

Ba;[alm AHCIHHILIHHBI ((HpHpO,Z[HI:Ie IIOJIHMCSPHBIC MaTCpHAJIBI» .

- PaCHIHPCHUES H 3aKPCIIJICHHS TSCOPETHUCCKHX H MIPAKTHICCKHX 3HAHHH 10 HCOpF&HH‘ISCKOﬁ,
OpFaHquCKOﬁ, (l)HSquCKOﬁ H KOHHOHHHOﬁ XHMHH, H606X0,[[HMBIX U TTPpOBC/JACHHA HAYYHBIX
HCCHEHOB&HHﬁ H IIOCTAHOBKH OIITHMH3AallHOHHBIX 3a/Ja4 B Hpe,[[MeTHOﬁ 06JIaCTH',

- U3VICHHE CYIMHOCTH q)HBHKO-XHMI/I‘ICCKI/IX H XUMHYCCKHX TPOICSCCOB, MIPOUCXOANIHX TIPpH
MMPOU3BOACTEBS KOMIIOZHIITHOHHBIX MATCPHAJIOB HA OCHOBC IIPHPOAHBIX ITOJIMMEPOB |

= OBHAKOMJICHHC C COBPCMCHHBIMH MJOCTHXKCHHsIMH B o0JacTH CO3JaHHIO, IIPHMCHCHHIO H
MEpCIICKTHBaM pa3sBHTHA 6HOHOHHMep0B.

O6yueHHe O JUCHHIUTHHES «lIpHpofHBIE TOMMMEpHBIC MaTepHallbl» HAMpaBiIeHO Ha
(dopMupoBaHUe Y 00YUAIOIUXCS CIISIVIOMHX KOMIICTCHIIUM!

Koa u nanmMeHoOBaHHe KOMIIETEHIIMH NnmkaTopbl J0CTIDKCHHSA KOMITeTeHLH
1IK-1 HIIK- 1.2. Mogeaupyet u pazpabaTbIBacT STallb
CrocoGen pazpabateiBaTh HHGpPOBHIE TeXHOJIOTHIECKHUX [IPOLIECCOR H COCTABLI
MO/IEJIA THIIOBBIX TEXHOJOTHYECKUX MaTepHAIOB HA OCHOBE AHAJIM3A YCJIOBHH UX
MPOLIECCOB U TEXHOJIOTHH MAaTEpHAIOB SKCILTYATAIUH M C VISTOM DKOHOMHYSCKHX

(dakTopor
1IK -2 HIIK-2.1. BeinmoJyiHSET HCCIeTOBAHUS H
Crioco0eH HCIoIb30BaTh HA IPAKTHKE UCIBITAHHUS MATSPUAJIOB, H3&/IHH H IIPOLECCOB
3HAHUA O TOJTMMEPHBIX MaTepHasiax WX TPOU3BO/ICTRA
PAsTUYHOT O HA3HAYUCHUS, BRITIOTHATh
WCCIISTOBAHMS M HCTTLITAHHA MaTepPHAJIOB

2 MecTo JUCHUIIMHBI B CTPYRTYpe 00pa30BaTe/ILHOMH IIPorpaMMbl

Jlucrumumna «IIpupomHeIe MOMHMEpHBIE MATepHATLI» OTHOCHTCS K 00S3aTebHOH WacTH,
(dopMUpyeMO#  yHacTHHKaMH 00pazoBaTelibHBIX OTHOmeEHWH Onoka bl «JluciuiumHe.
Jlmerunmuna  «llpupoampie  TomMMeEpHBIE  MAaTepHANBI»  B3aHMOCBS3aHa  JIOTHUSCKH U
COJIePKaTebHO-METOTMIESCKH €O CIIEYIONUMH TUCITUTIITHHAMH:

— «Du3nveckas, KOJUIOUJHAS XHMHH H OCHOBBI SJIEKTPOXHUMHIY.

— «DU3HMKa U XHMHSA BBICOKOMOIICKYJIAPHBIX COSTHHEHH .

— «XHUMHS MATEPHAIIOBY.

— «MeToBI HCCIIEIOBAHUA U HCIIBITAHUS MATEPHAJIOBY .

— «MeTo/1pI YTIpaBJIeHHA TOBEPXHOCTHRIMH CBOHCTBAMH MaTEPHAIIOBY.
— «MeToBI pSHOBALUH ¥ BTOPHYHOMU IepepaboTKH MATSPHATIOB Y.

- yueOHas IpaKTHKA.



3 CTpyrTypa H cojlep/RaHue JHCIUIIHHBI

Ob6mas TPy T0eMKOCTh THCIIHILTHHBI COCTABIACT 3 3aueTHBIX equHHIl (108 wacop).

3.1 Buabl yueOHO# padoThI M TPYAOEMKOCTH

Ne B . Kosmuectso | CemecTpsbl
U/ y4eOHOM padoThI
n/n 4acoB 4
1 AyIMTOpPHBIE 3aHATHS 54 54
B tom uucne:
1.1 | Jlexuum 18 18
1.2 | CemuHapcKkue/pakKTHYECKHUE 3aHATHS
1.3 | JJaGopatopHbIe 3aHATHS 36 36
2 CamocTosiTeibHast padoTa 54 54
B tom uncne
2.1 | [HoaroToBKa K JEKIMOHHBIM 3aHSATHIM 18 18
2.2 | IloaroToBka K J1abOpaTOPHBIM 3aHSATUSIM 18 18
(PT'P)
2.3 | IloaroroBka K NpakTUUECKUM 3aHSATUSM 18 18
(K/P)
3 | [IpomexyTouHas aTTrecTanusi
3a4er 3aueT
Hroro 108/3 108




3.2 TemaTH4ecKkHii IJIaH H3Y9eHHA THCIATLTHHLI

Pasznenr/TeMbl
JTACIHILTHHBI

TpyroeMKoCTDb, Yac

Beero

AymuropHasi paboTa

Jlexiuu

CemuHapckue/
HPAKTHISCKHE
3AHATHSA
JlaGopaTtopHbie
3AHATHA

IIpakTHueckas

IIOATOTOBKA

CamocroaTe ILHAA

paGorta

Tema 1. Bpenennme. Kpatkuii o6z30p
copepxKaHusl Kypea. OnpepeneHus: H
TePMHHOJIOT HSL. Knaccndukanus
BBICOKOMOJICKYJIPHBIX COSAMHCHUH H
MOJIMMEPHBIX MATEPUATIOB.

1
=

=)}

Tema 2. Kputepun OTHECEHHS
MOJIMMEPHOTO MaTeprasa K TPHPOTHBIM.
Crpoenue, CTPYKTypa H
(hYHKITMOHAIILHBIE CBOMCTBA TIPHPOJTHBIX
MONIMMEPHBIX MaTepHanoB. (OCHOBHBIC
STaTThI pa3BUTHS TeXHOJIOTHH
HPHPOIHBIX IOJIMMEPHBIX MATEPHAJIOB.

12

Tema 3. buopasiaraemMbie OJIUMEPHBIC
MaTePHATBI: KJIACCH(DHKAITHAST H METO/bI
Heenedosanus.  Ilpemmymecrsa w
HEJIOCTATKH OHopazyiaraeMbIx
HOJIAMEPOB. MeTonsl OLIeHKH
OuopasnaraeMocTH TTOJTUMEPHBIX
Matepuaiiop. CraHJapTbl MCIBITAHUN
OHOpasaraeMbIX MOJIUMEPOB.

12

Tema 4. OCHOBHBIS MCXaHU3MBI
JECTPYKITHHU TIOJIMMEPHBIX MaTEPHATIOB B
SCTECTBEHHBIX YCJIOBHSIX.
DoToserpaanmsi. bakTtepuanbnas
JeTpajlaliua. XUMHYeckas Jerpasialius.
TexHuku HHKYOUpOBAHUS ¢
MHKPOOpraHU3MaMH "
KOMTIOCTHPOBAHHSI.

L

Tema 5. Meto/b1 aHaJM3a
oppeKTHBHOCTH  OHONCCTPYKLIHH H
OHOpa3II0KEHUS IIOJIAMEPHBIX
MaTepuaioB. PaguoH30TONHBIH MeTOJ.
Meton OTpbIBA 1IpH
HEeHTpH(PYrUpOBAHUH.
BuounaukaTopHple W CIEKTpaJibHbIE
METO/TBI. DIeKTpo-TepMHUECKHI
aHas3. OLeHKa Ia30BbLIe/ISHUSL.

12

Tema 6. TexXHUKH  HaNpapJISHHOTO
peTyJIMpPOBAHUS OHOCTOHKOCTH
TMOJTHMEPHBIX MaTepHAJIOB "

12




MPOBEJIEHHS HATYPHBIX DKCIEPHMEHTOR
B npeaMeTHor objactd. McnbiTanus Ha
MHKOCTOHKOCTD u Ha
MHKPOOHOJIOTHYECKYIO CTOHKOCTb.
WUmuTardsi IOYBEHHBIX YCJIOBHH H
TECTHPOBAHHE MPH HETOCPSICTBEHHOM
3aKallbIBAHHH B IIOYBY.

Tema 7. Ilpuponnsie GHOpazaraemeie
TMOJTUMEPBI. BricokoMonekyasapHbIe
yraeeoabl. benku. CTpoeHHe, CBOMCTRA
U OHOJIOTHYECKO® 3HAYCHHUE
MONTH CAXapHJIOB. XHMHUSCKOS CTPOCHHE
W CBOMCTBA Kpaxmala, [eJUTFJIO03bI,
XUTHHA.

12

Tema 8. IlpumcHenue Kpaxmajia Kak
KOMITOHEHTA GHopasaraeMbIx
MOJIMMEPHBIX MATEPUATIOB. XUMHUYCSCKAs
MOIU(HKALIHS ISIUTIONIO3 I H
TIpUMCHEHHE eR MPOH3BO/THBIX.
Crpoenue, CIPYKTypa H HEKOTOpLIC
CBOMCTBA  XHTHHA W XHTO3aHA.
bHOpa3moKHMOCTH HATYPaJIBHOTO
KayuyKa U TOJUTHAPOKCHAIKAHOATOB.

12

Tema 9. CHHTeTHYECKHE
OHopaznaraemeie TTOJTAM EPHI.
IlnacT™Maccel c HIPUPOIHBIMH
TOJTHMEPaMH. Moudukanus
CHHTETHUECKHX MOJTHUMEPOB.
TlomusTHICH. [MommponuieH.
IToTHBHHHIXIIOPH/I. ITonuctupo.
[Homunduper w  monudGUpaMuIb.
TlomunakTHBL. MexaHH3MBI
pazpyuieHus CHHTETHYESCKHX
MOJTHMEPOB. KoMmo3HITHOHHBIS
OHopaszsiaraeMble TOJHMEDBI.

12

Hroro

108

18

36

54




3.3 Conep:ranfe THCIHILIHHEI

Tema 1. Beegenue. Kpatkuii o0z0p cofepskanusi Kypea. OnpegeieHHs H TePMHHOJIOTHAL
Krnaccudukaiis BRBICOKOMOJIRKYIAPHBIX COSTHHSHHH M MOJMMEPHBIX MaTepHAaJIOB.

Tema 2. KpurepHH oOTHeceHHs IOJMMEPHOIO MaTepHala K HNpuUpoaHbIM. CTpoeHHe,
CTPYKTYpa H (P)YHKLHOHAJIBHEIE CBOMCTBA IIPUPO/IHBIX IOJMMEPHBIX MaTepHalloB. OCHOBHBIE HTallbl
Pa3BHUTHSA TEXHOIOTHH NPHUPOAHBIX MOMHMEPHBIX MATEPHAIIOB.

Tema 3. buopaziaraemble [OJIMMEpHBIE MaTepHallbl: KJIACCHQHKALUA M MeTO/bI
uccaegopanus. Ilpeumyinectsa M HeocTaTKM OHOpazjlaraeMblx IOJMMepoB. MeTojabl oLleHKH
OMopazaraeMocTH  IOJIMMEpHBIX  MaTepHasioB. CraHapTsl  HMcHObITAHWH  OHOpaziaraeMbIx
IIOJJMMEPOB.

Tema 4. OcHOBHBIE MEXaHH3MBbI JSCTPYKIHH IIOJMMEPHBIX MATEPHAJIOB B €CTeCTBEHHBIX
yenoBusix. Qortonerpaganus. bakTepuaanbHas Jerpajarus. XuUMHUecKkas jerpajarus. T exXHUKH
UHKYOHPOBAHHA ¢ MUKPOOPTaHU3MAMU H KOMIIOCTUPOBAHHSL

Tema 3. Metoant anamiza > ek THBHOCTH OHOASCTPYKIIHH H OHOPARTIONKSHHUS MOTAMEPHBIX
MaTepuanos.  Pagmomzorommniii  meTon.  MeTton  oTpeiBa  mpH  IeHTPH(YTHPOBAHHH.
buonnaMKaTopHBlE M CHEKTpajbHblE METOABL  DJICKIPO-TEPMHYECKHH aHaym3. OleHka
ra30BLIICICHUS.

Tema 6. TexHHKH HATIPABICHHOT O PETYIHPOBAHHA OHOCTOWKOCTH MOJTMMEPHBIX MAaTEPHATIOB
U MPOBEIeHUST HATYPHLIX DKCIEPUMEHTOB B IpeAMeTHOM obnacTi. McnbITanust Ha MUKOCTOHKOCTD U
Ha MHKpPOOMONOTHUICCKYIO CTOHKOCTh. MMHTAITHSI TOUBSHHBLIX YCIOBHH H TeCTHpOBaHHE TIpH
HeTIOCPE/ICTREHHOM 3aKalbIBaHHH B TIOYBY.

Tema 7. Ilpupoamsie OuopaznaraeMple MOJMMEpBL. DBBICOKOMOICKYISIPHBIC YIJICBO/IHI.
beaxu. CtpoeHne, cROHCTBa H OHOIOTHISCKOE 3HAUCHHE TTOJTHCAXapH/I0B. XHMHYECKOe CTPOSHHE H
CBOMCTBA KpaxmMaJla, LeJ/UIK0JIO3bl, XHTHHA.

Tema 8. IlpuMenenue Kpaxmajla Kak KOMIIOHEHTa OHOpa3jlaracMblX I1OJHMMEPHBIX
MaTepHajIoB. XUMHUYECKasl MOIU(DHUKAIHS IIe/UTI0I03b] H IPUMEHEHHE e Npou3BoIHbIX. CTpoeHHe,
CTPYKTYpa H HEKOTOpPbIe CBOHCTBA XHTHHA M XHUTO3aHa. bHOpazIoKUMOCTh HATYpaIbHOTO Kaydyka U
HOJMTHAPOKCHAIKAHOATOB.

Tema 9. Cuntetnueckue OuopasznaraeMble MoaMMephl. [lmacTMmaccel ¢ MPHPOTHBIMH
noouMepaMH.  MoguduKanmus  CHHTeTHUeCKHX moauMepoB. llomustumen.  IlomampommieH.
Momapununxaopua. [omactupon. TMomudduper u momuddupamuael. [TomuwmakTaael. MexaHUMbI
paspymIeHHsI CHHTETHIECKHX MOJIMMepoB. KoMmo3uIinonHsie GHOpasiaraeMulie TOIHMMEpHI.
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3.4 TemaTHKa JTaGOPATOPHBIX (MIPAKTHYECCKUX) 3aHATHIH

Tema 1. Bregenune. Kpatkuii o630p comepikanusi kypca. OnpeneneHuss 1 TePMHHOJIOTHSL.
Kiiaccudukanus BbICOKOMOJICKY/LIPHBIX COSIMHEHHH U [10JIMMEPHBIX MaTePHAJIOB.

Tema 2. Kpurepuu oTHeCeHHs! IIOJHMMEPHOIO MaTepHaa K IpuHpoaHbiM. CTpocHHE,
CTPYKTYpa ¥ (PYHKITHOHATLHBIC CBOWCTBA NMPHPO/IHBIX MOJMMEPHBIX MaTepHaioB. OCHOBHBIE TallbI
Pa3BHTHS TEXHOJIOTHH IIPUPOAHBIX HOJMMEPHBIX MATEPHAJIOB.

Tema 3. DuopazmaraeMbple TMONMMMEpHBIE MaTepHAIbl: KJIACCH(HKAIUS H  METO/bI
uccaeoBaHud. llpeuMyinecTea H HeocTaTkM OHMopasznaraeMbIXx MOJHMEpOB. MeTosbl OIGHKH
OuopazaracMocTH  IOJIMMEpPHBIX MaTepHayioB. CTaHZapThl HCHOBITAHHH  OHOpasaracMbIX
MOJTAMEPOB.

Tema 4. OcHOBHBIE MeXaHHU3MBI JIeCTPYKIIHH TMOJIMMEPHBIX MATEPHAJIOB B €CTeCTBEHHBIX
yenosusix. Qortonerpaganus. bakTepuanpHas jJerpafarusi. XuUMHYecKas jerpajanus. T exHHKH
HHKYOHPOBAHHA ¢ MHKPOOPTAaHH3MAMH H KOMITOCTHPOBAHHSL

Tema 3. Metosp! aHam3a 3HPek THBHOCTH OHO/IECTPYKIIMK H OHOPA3JIOKEHHs [TOJIMMEPHbBIX
MaTepuanoB.  Pagmomszorommmbiii meTon.  MeTon  oTpbiBa  NpH  [EHTPH(YTHPOBAHHH.
bruonHMKaTOpHBIE W CHEKTpaJbHBIE METOJBI.  DJEKTpO-TePMHUYeCKHH aHamm3. OleHka
ra30BBLIC/ICHHU.

Tema 6. TexHHKH HANIPABJICHHOT O PETYJIHPOBaHHA OHOCTOHKOCTH MOJIMMEPHBIX MaTePHATIOB
U [IPOBE/IEHHS HATYPHBIX SKCIIEPUMEHTOR B nIpe/iMeTHOH obulacTi. McnbITaHHs Ha MMKOCTOHKOCTh H
Ha MHUKpPOOHMOJIOTHYECKYI) CTOHKOCTh. MMHTANMs IOYBEHHBIX YCJIOBHH M TECTHPOBAHHME IIPH
HETIOCPE/ICTBEHHOM 3aKallbIBaHUH B TIOYBY.

Tema 7. Ilpupoanbie OuopaznaraeMmble IIOJMMEpbl. BBICOKOMOJIEKY/LIPHBIE YIJIEBOIBL.
Benxu. Ctpoenne, cBolicTBa H OHOJIOTHYSCKOS 3HAYSHHE IIOJMCAXAPH/I0B. XUMHYECKOe CTPOSHHE U
CBOMCTBA KpaxmaJla, [IeJUIFJIO3bl, XHTHHA.

Tema 8. IlpuMeHeHHMe KpaxMajla Kak KOMIIOHeHTa OHopasjlaraeMblX IIOJMMEPHbIX
MaTepuajioB. XUMHUYECKasl MOJAM(PHKALIMS LEIUI0I03b] H IIPUMEHEHHE €€ Npou3BoAHbIX. CTpoeHHeE,
CTPYKTYpa H HEKOTOpPLIE CBOMCTBA XHTHHA M XUTO3aHA. BHOpa310:KUMOCTh HATYpaJIbHOTO KayuyKka u
MOJHTH/POKCHATIKAHOATOB.

Tema 9. Cunrernueckue Ouopaziaraemble noJuMmepsl. IlnacTMacchl ¢ NIPHPO/IHBIMH
noauMepaMH.  MoauduKaius CHHTeTHUSCKHX moguMmepoB. Ilomuatuien. IlommmpormmieH.
IHomasurunxnopua. Ilomictupon. llomuadupsr v mommadupamuel. [lomunakTuasl. MexaHH3MBI
PaspyILeHUs CHHTETHYECKUX 110JIMMepoB. KoMIIO3HIIMOHHbIE OHOpazJlaraeMble IIOJIMMEpBL.

3.5 TemaTHKa KYPCOBBIX MPOEKTOB (KYPCOBBLIX paGoT)
KypcoBbIX IPOeKTOR B TUCITHILTHHE HE TPEYCMOTPEHO.



4 Y4eOHo-MeToAUYeCKOe H HHPpOpMAIMOHHOe 00ecTieUeHIe
4.1 HopmaTusHbIe TokyMeHThI U I'OCTHI

1. OI'OC BO 22.03.01 MatepuasioBe/icHHE M TEXHOJIOTHH MaTePHAJIOB, YTBEPIKISHHBIH
npukazom MOH P® ot 02 uronsa 2020 r. Ne 701.
2. AxaJeMUYecKMM  yueOHBIM IUIAH 10  HalpaBieHH0 noarotosku: 22.03.01

MarepnanoBpesenne H  TexXHONOTMHM  MatepuanoB. llpopwmmn:  «HMmkenepus momuMepHBIX
Matepuajiop». @opma oOyuenus — ounas. 2025,

3. Ykaz Ilpesugenrta Poccuiickoii @enepauuu or 01.12.2016 No 642 «Crpateruun
Hay9HO-TEXHOJIOTHICCKOT 0 paseHTHA Poccuiicko Meepariumy.

4, [Tpukaz MunucrepcTra obpazopanus u Hayku Poccutickoi @epepanmn ot 23.08.2017
No 816 «OO0 vyreep:kgenun llopsiika [pUMeHeHHS OPraHU3AlUAMH, OCYIECTBISIIONIUMHA
00paz0oBaTeIbHyl0 JEATeIbHOCTb, YISKTPOHHOIO OOYYEeHMS, JAMCTAHIMOHHBLIX 00pazoBaTeNbHBIX
TeXHOJIOTHH MIPH peau3aliii o0pa3oBaTeIbHBIX TIPOTPaMM.

4.2 OcHOBHAH JIUTEPATYpa

Ananbes B.B.. Kongpator A.ll. CoBpeMeHHBIE TTOJHMEPHBIE MATEpHAIIbI JUIA VIAKOBKH H
nomrpadguu (cocTaB, CBOMCTBA, NOIYYCHHE, HpUMeHeHHe, yrimzanus). — M. MockoBckui
[TomuTex, 2019. — 152 c1p.

4.3 TomomuTe/ILHAS JTMTepaTypa
Konmpatos A.Il, Dboxxo ILII. Texmosorwst marepuagoB H TOKpLITHH. — M.:MockoBckuii
roCy/TapCTBEHHBIH YHHBepCHTET neuaTh, 2008.

4.4 DeRTpoOHHBIE 00pazoBaTeIbHbIE Pecypehl

1. https://online.mospolytech.ru/course/view.php?id=10662

4.5 JIvmeH3HoHHOe MPOT paMMHOe obecTievyeHre

L. Microsoft Windows 10 Pro

2. Microsoft Oftice 2007

3. KasperskyAnti- Virus

4.6 CoBpeMeHHbIe TIpodecCHOHAIBHBIE ©0a3bl JAHHBIX M HMHGOPMALMOHHBIE
CIIPABOYHEBIE CHCTEMbI

1. KomibrotepHslie HH(POPMALHOHHO-1IPABOBBIC CHCTEMBI «Koncynbranm»
http://www.consultant.ru, «I'apanT» http://www.garant.ru

2. OdunHaIbHEI HHTEPHET-TIOpTAJ IIpaBoroi uHdopmamuu http://pravo.gov.ru.

3. Poccuiickas HanmonanbHas 6ubnuoreka http:// www.nlr.ru4

4. http://www.researchgate.com

. http://www.ammrf. org.au/myscopee

6. yueOHO-MeTOANYeCKHe MATEPHAIIBI B 3JIEKTPOHHOM BHJE, IIPECTAB/ICHHEIS HA CalTe
hitp://lib.mami.ru/ebooks/ B paznene «bubmuorekar.

7. EmuHoe okHO gocTyma K obpasopaTenbHBIM pecypcam  DeepaibHBIH mOpTAT

http://window.edu.ru
8. Hayunas snextponnas dubmmoteka hitp://www.elibrary.ru

9. Poccwuiickas rocyapcteennag 6ubimoTexa hitp:/www.rsl.ru
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3 MaTepHaJIbHO-TeXHUYeCK0e o0ecIetdeHne

JlBe creruamuzupoBannpie yueOHpie nabopatopun Kadenpsl « HHOBAITHOHHBIC MAaTSPHAITHI
NpUHTMEeHATeXHOTOTHIY Aya. 1202, 1209 ocHalleHHBIE CBETOBBIM MHKpockoroMm, HWK-
CHEKTPOMETPOM.

. CrnenmanuzuporanHas yuebHaa  maGopatopusi  kadenpsl  «HHOBaAHOHHBIS
TeXHOJIOTHH MOJHTpadHISCKOTO H YIIAKOBOYHOTO IIpor3BoAcTBa» Aya. 2702, ocHaIleHHBIC ATOMHO -
CHJIOBBIM MHKPOCKOTIOM, MPOHIOMETPOM.

. Crennanu3upoBaHHbIe HAYYHO-HCCIICTOBATEILCKHE mabopaTopuu HTIT
«llomurpadudeckie W HWHHOBAIMOHHBIE TexXHomorwH» aya. 1037, 1038, 2202A, 1306, 2669,
OCHAINCHHbIC CKAHHUPYIOIIHM ISKTPOHHBIM MHKPOCKOIOM, PEHITCHOBCKHM ()OTORICKTPOHHBIM
CTIEKTPOMETPOM, YCTpOHCTBaMH 00paboTKH MaTEpHATIOB B KOPOHHOM pazpA/ie, B TICIOIIEM paspsie,
po0oNeYaTHRIM YCTPOHUCTBOM, YCTpolcTBOM 3D-ieqaTH.

6 Mertoauueckue peKoMeH/1aluu

6.1 MeTomdeckHe peKoMeHIALMH IS IIPEIIOAABATE IS 110 OPraHiBALMH 00y YeHHs

Ilpenogapanme  TeoperHueckoro  (JeKLMOHHOIO)  MaTepualla IO  JUCLHHUIUIMHE
OCYLISCTB/ISIETCS. HA OCHOBE MEAUIMCHHMIUIMHAPDHON WHTETPALMHM M YeTKMX MEKIUCHHUIIIHHAPHBIX
CBAzel B paMKax oOpazoBaTeNBHOHM MpOTrpaMMBI H yueOHOTO TTaHa To HampaeieHmio 22.03.01 —
MarepualioBeieHHe H TEXHOJIOIHH MATEPHAJIOB.

PexomenyeTcs IIHPOKOE UCIIONB30BAHUE AKTHBHBIX M HHTEPAKTHBHBIX METOOB 00YUSHHS,
HAYYHOH M CHpPAaBOUYHOH JIMTEPATYPhl MPH MOJTOTOBKE YUeOHO-METOIMYECKHX MAaTepHAIIOR,
BO3MOJKHOCTEH COBpeMEHHBIX HHOOPMALMOHHBIX TSXHOJIOT HHl.

IlepeueHr OCHOBHOH W JIOMOJHHTSIBHOM JMTepaTyphl H HOPMATHBHBIX JOKYMEHTOB,
HeOOXOMMBIX B XOjAe IIPelNoJaBAHHA JUCIHUIUIMHBL, IpUBeldeH B IL4 HacTosmied paboueit
MPOTPAMMBL.

6.2 MeTomudeckHe YRazaHUs JIA 00YIAIONIHXCH 110 OCBOSHHIO THCIIHILTHHBT

[Tonyuenue yrayONEHHBIX 3HAHWM 1O JIUCIMIUTHHE JIOCTHTAeTCS 3a CUST aKTHBHOM
CaMOCTOATEIbHOH paboThl oOyuaroIuxcs. Beigensembie dachl 1e1ecoo0pa3HO HCIOIB30BATh JIIA
3HAKOMCTBA ¢ YUcOHOM M HAyYHOH JIHTepaTypol mo npobieMaM JUCIHILIMHLI, aHAIH3a HAYYHBIX
KOHIISTIIHH.

B paMKkax JUCITUIIMHEL IPeAYCMOTPEHBI pasaudHble GOpPMBI KOHTPOJIS YPOBHS JOCTHKSHHS
00yYAOIIAMHKCS 2asBISHHBIX HHAHKATOPOR OCBOSHHS KOMIIeTeHIIHH. PopMa TeKYIETo KOHTPOJIT —
akTHRHasA paGoTa Ha JabopaTOopHBIX 3aHATHAX. POpMOH MPOMEKYTOUHOTO KOHTPOJII IO JAHHOMN
JIUCTTHTIIMHE  SIBJISIETCST  DK3aMeH, B XOJe  KOTOPOTO OIeHHBAeTCS VYPOBEHL JTOCTHIKEHHS
00yYAOIIHMHCS 3aSBJICHHBIX HHIUKATOPOR OCBOCHHS KOMIISTSHITHH.

MeToaHUecKHe VKa3aHHsA M0 OCBOSHHIO JIMCITHILIHHEL

JIEKIIHOHHBIE 3aHSATHS MMpOBOAATCA B COOTEBCTCTBHH € COJACPHKAHHCM HaCTOHH_[eﬁ pa60qeﬁ

I[IporpaMMbl H IIPCACTABHIIOT co0oll H3I0KEeHHE TCOPCTHYCCKHX OCHOB JUCLHILIHHLBI.

HOCGH_IGHHG JICKITHOHHBIX 3aHATHH JBIIETCA 00S3aTENLHEBIM.

KOHCHGKTHPOBaHHe JICKHHOHHOI'0 MAaTCepHalla HOOIIYCKACTCHd KAaK ITHCBMCHHBIM, TaK H
KOMIIBIOTCPHBIM CIIOCOOOM.
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PerHHpHOG MOBTOPCHHE MaTepHalla KOHCIICKTOB JEKIHH 1o KOKJIOMY pas/eily B paMKax
INOATOTOBKH K TCKYIIIHM (l)OpMaM aTTeCTalluH 110 JUCHHILVIMHE ABJIACTCA OJJHHM H3 BayKHEHITHX BHIOB
CaMOCTOSITCILHOM pa60TLI CTyJCHTa B TCUCHHC CEMeCTpa, H606XOI[HMOﬁ JJISL Ka9eCTBCHHOM
IHOATOTOBKH K HpOMe)I(yTOIIHOﬁ aTTeCTalluH IO JHCHHILIHHC.

HOCGIJ.[@HI/Ie J'Ia60paTOpHLIX 3aHSITHH H aKTHBHOS VHACTHC B HHUX JBJBICTCA 00s3aTCIILHLIM.

HOI[FOTOBK& K J'Ia60paT0prIM 3aHATHSIM  00s3aTe/IbHO BKJII0YaeT B ¢eldst H3YUCHHC
KOHCTIEKTOB JICKIITHOHHOTO MaTepuajia H peKOMeHHOBaHHOﬁ JIUTEPATYPLEL I AJICKBATHOTO
[MOHHMAaHH:A YCIIOBHA H crocoba PEUICHHA 3aI[aHHfI, SallJIAHHPOBAaHHBIX IIpCHIOAABaTe]ICM Ha
KOHKPETHOC naﬁopaTopHoe 3aHATHE.
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7 ®OoHJ OLIEHOYHBIX CPE/ICTB

7.1 MeTobl KOHTPOJIA H OLICHHBAHHA Pe3Y/IbTATOB 00YUeHH

Tabmuma 1

Hepe‘le}ﬂ) KOM]’[CTCHI[I/I]‘/’I ¢ YRa3aHHEM 3TarfoB UX (l)OpMI’Il)OBaH]/[ﬂ B Mmpoecce oCBOCHMA

JHCHUILIMHBL PopMBI KOHTPOJIA (o pMHPOBAHMA KOMILETeHLMIA

Koamu HNupukaropsl JOCTHAKCHINA ITAMNbI
HaHMMeHOBaHHe KOMITe TeHIIHH PDopma opmvupoBanusn
KOMITeTeHIHIA KOHTPOJIS (pazneinI
JMCLMILIMHBI)
1IK-1 HIIK- 1.2. Monenupyet u [TpomerkyTouHbII
Cnocoben paspadaThIBacT dTAIbI KOHTPOIb!
pazpabaTbiBaTh TEXHOJIOTHYECKHX IIPOLIECCOB H 3a4er
1A poBHIE MOJISIH COCTaBbI MATEPHAJIOB Ha Texymmii
THITOBBIX OCHOBE aHaJIN3a YCIOBUH HX KOHTPOJb: Tenmr 1-8
TeXHOJIOTUYSCKHX JKCILIYATAllUH H ¢ VISTOM OIIpOC HA
IPOIECCOB H SKOHOMHYESCKHX (PAKTOPOB JabopaTOPHBIX
TeXHOJIOTHH 3aHATHAX,
MaTepHaioB TeCTHPOBAHHE
I1IK -2 HIIK-2.1. BeimommsieT
Crocoben HCCIIC/TOBAHUS U MCTIBITAHHUS .
. ITpomexyToaHbIH
HCIIOJIB30BATH HA MAaTePHAJIOB, U3E/IMH 1 COHTHONL:
IIPAKTHKE 3HAHU IIPOLIECCOB UX [IPOU3BOACTBA 3;£eT '
0 IIOJIMMEPHBIX "
Texymmii
MaTepHalax
KOHTPOJIb:
PaBIMYHOI O Tembr 1-8
OIIpOC HA
HA3HAYCHHUSL,
JaGopaTOpPHBIX
BBIIIOJIHATE
3AHATHAX,
HCCJIEIOBAHHS U
TeCTUPOBAHHE
HCTIBITAHHS

MaTepHAJIOB
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Hepeqe}[b OUHECHOYMHBIX CPe/JICTB 10 TUCHHILTHHE

Tabnuma 2

ocC

Hammenopanne
OIIEHOYHOTO
cpejIcTBa

KpaTKaH XAPAKTEPHCTHKA OLICHOYHOT O
cpeacTBa

IIpencrapnenune
OTIEHOYHOTO CPe/ICTRA B
OOC

OrueT 110
JnabopaTopHoi
pabote (OJIP)

[lponykT  camocTosiTenbHOH — paboTHI
ofyuaronerocs, MpeacTaB/Bomui coboi
CPeACTBO IIPOBEPKH VMEHUH IPHMEHATH
MOJIVUEHHbIE  3HAHWSA  JUIA  pEeNIeHHs
IIOCTABJICHHOH  3ajJa4d 110 3apaHee
OlIpe/eJICHHOM  METOAMKE M KpaTKoe
UBJIOJKEHHEe B IIMCBMEHHOM  BHJIe
HIOJIVYEHHBIX Pe3yJIbTaTOB
SKCIIEPUMEHTAJIBHOTO U TeOpPeTHYECKOTO
aHaJIH3a olIpeeIeHHOH yuebHO-
HCCIIEI0BATE/ILCKOH TEMBL

Qonyp 1abopaTopHbIX paboT

TecTtuporanue

(T)

CHeTeMa  CTAHAAPTH3MPOBAHHBIX 3aJaHHU,
[IO3BOJIIIOINAS aBTOMAaTH3UPOBATH
OpoIeYPY HM3MEPEeHHsI VPOBHS 3HAHHUH H
VMeHHH o0y4daroLerocs

DoH TEeCTOBBIX 3aJaHHH

3ageT

3)

CpecTBO  KOHTPOJSI  YCBOSHHST yUeOHOTO
MaTepHaia JIMCLHHIUIMHBI, OpPIaHH20BAHHOE
Kak yueOHOE 3aHITHE B TUCBMSHHOM dopme ¢
TOCITETYFOTITHM cobecemoBaHHEM
[1eJATOTHISCKOT O paGoTHHKa ¢
00YIAFOITHMH CA.

Bompoce! o
TeMaM/pasiesiamMm
JHCIHILIHHBI
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7.2 IlIkajia 1 KpUTEPHH OLIEHHBAHMS Pe3YJIbTATOB 00yUeHUA

1. KpuTepi olleHKHM 0TBeTa Ha 3a4eTe

(popmuporanue komnetennuu 11K-1, wuaukaropsr U1IK-1.2)

(hopmupoeanue komretennun [1K-2, uaaukaroper MIIK-2.1)

«@auYTeHo»: O0YYAIONIMICS BBINOJIHHI Bce BHAbI y4eOHOH paGoThl, MpeayCMOTPCHHBIS
yueOHBIM TTaHOM. OOYUAONHHCH JeMOHCTPHPYET COOTBETCTBHE 3HAHWH, YMeHWH, HaBBIKOB
IpUBEIEeHHBIM B TaOJIMLAX [OKazaTesiel, ONepHpyeT NpUOOPETEeHHBIMH 3HAHUAMH, YMEHHIMH,
HABBIKAMH, IPUMEHSIET UX B CHTYAITUSIX TTOBBINISHHOH ¢TT03KHOCTH. [IpH 5TOM MOTYT OBIThH TOTYISHBI
He3HAUMTEJIbHbIE ONMMOKH, HETOUHOCTH, 3aTPY/IHEHHS TIPH aHAMTHUECKHUX OTIepaIlusiX, IMepeHoce
3HAHUM M YMEHUH HA HOBBIE, HECTAHJAPTHLIE CHTYALUH.

«He 3auUTeHO»: OOYTAIONHHCS He BBIMOJIHHI OJHH HIH Oolee BHIOB yaeOHOH paboThl,
IPeYCMOTPEHHBIX Y4eOHbIM IUIaHOM. OOYy4aromMHCs JeMOHCTPUPYET HENOJHOE COOTBETCTBHE
3HAHUH, YMEHHM, HABLIKOB MPHUBEACHHLIM B TaOIMIAX MOKazaTeseH, MOMyCKAIOTCsl 3HAUYUTSILHBIS
ONTHOKH, TIPOABIIASTCS OTCYTCTBHE 3HAHWH, YMEHHH, HABBIKOB IO PSTY TTOKazaTeseH, o0yuatomuics
HUCTIBITHIBACT 3HAYUTE/IBHBIC 3aTPY/THCHHUS TIPH ONMEPHPOBAHMHM 3HAHHAMHM W YMESHHSAMH TIPH HX
[IepeHOCEe HA HOBBIE CHTYALUH.

2. Kputepuu olleHKH paGoThl 00yUalolerocss Ha Ja00opaTOPHLIX 3aHATHAX (0TYET Mo
Ja00pATOPHBLIM paGoTam)

(popmuporanmne kommeteHiuu 11K-1, waaukaroper U11K-1.2)

(popmupoeanue komnereniuu 11K-2, uaaukaroper UIIK-2.1)

«5» (OTJIMYHO): BHITIOTHEHBI Bce JabopaTopHble paboThl, MpeTyCMOTPEHHBIC TIIaHOM, W
HAIIUCAHLI IO HUM OTUCTHI;, oOvUaromuiics 6e3 omubok caemnai HeoOXoauMbIe pacueThl U TPAMOTHO
HAIIKUCAJI BBIBOJBI K paboTaM.

«4» (Xopolo): BBIMOJTHEHBI Bee JabopaTopHBIC paboTHI, MPETYCMOTPEHHBIC TUIAHOM, H
HAIIUCAHBI 110 HUM OTYeTHI, OOVYAIOUIMHICH ¢ KOPPEKTHPYIONIMMH 3aMeUaHUSIMHU IperiofgaBaTelIs
crienan HeoOXOMUMBIE pacueThl M TPAMOTHO HAIKCall BRIBOBI K paboTam

«3» (YTOBIETBOPHTEILHO): BBIMOJHEHBI BCee JabopaTopHbIe paboThI, TPEAYCMOTpPEHHBIE
IUIAHOM, W HAIIMCAHbl II0 HHM OTYETBl; ¢ 3aMeYaHHsIMHM IpernojaBaressl o0ydaroluiics: caenal
HeoOX0TMMBIS pacueThl U HATIHCAI BRIBOJIBI K paboTaM.

«2» (HeYTOBJIETBOPHTEIHLHO): 00YUAIONIHICS He BHIMOJIHUI WIIH BBIIOJIHWI HENPABHIILHO
jJaGopatopuble paGoTel, NPEeIYCMOTPEHHBbIE IIJIAHOM; HE HAMUCAJ IO HHM OTYEThl, He c¢jlesiall
HeoOX0/TMMBIS pacueThl H He HalHcall BHIBO/IBI K paboTam.

3. Kpurepus oleHKH 0/IAHKOBOT'0 TeCTHPOBAHMS

(popmupoBanue kommeteniuu [1K-1, uaaukaropsr UI1K-1.2)

(popmuporanue komrmereniuu 11K-2, wnukaroper UITIK-2.1)

biiankoBoe TeCTUpOBAHUE OLICHUBACTCS B COOTBETCTBHH € IIPOLICHTOM IIPABHILHBIX OTBETOB,
JTAHHLIX 00YTarONHAMCST HA BOTIPOCKHT TECTA.

CrapjaprHasi IIKaJa COOTBETCTBUSL PE3YJIBTATOR TECTHPOBAHHUS BHICTARJIIEMOH OalllIbHOH
OLICHKE:!

- COTIUTHO» - CBBINIE 85% MpaBHIILHBIX OTBETOR;

= «xopotio» - ot 70,1% 10 85% nmpaBUILHBIX OTBETOR;

= «YIOBJICTBOPUTEILHO» - 0T 55,1% 10 70% npaBUIIbHBIX OTBETOR;
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— ot 0 10 55% npaBUIILHBIX OTBETOB — «HCY/IOBJICTBOPHTEILHON
PersiamMeHT TecTHpOBaHHS BKIIOYALT:

- KOJTHIECTRO BOMPOCOB — 33;

- [POAOJDKUTEIBHOCTh TECTUPOBAHUS — 45 MUHYT;

«5» (OT/IMUYHO): TECTUPYEMbIH JIeMOHCTPUPYET CUCTEMHBIE TEOPETHUSCKUE 3HAHMS, BJlaJleeT
TePMHHAMH U 00J1a1aeT CIIOCOOHOCTBIO OBICTPO pearupoBaTh Ha BOIPOCHI TECTA.

«$» (XopollIo): TECTUPYEMBIH B I[EIOM JIEMOHCTPHPYET CHCTEMHBIE TEOPETHUSCKHE 3HAHHUA,
BJIajeeT GOJIBIIUHCTEOM TepMHHOB M ofJajaer crnocoOHOCTRIO OBICTPO pearupoBaTh Ha BOIIPOCH
TecTa.

«3» (VIOBJICTBOPUTEJILHO): CHCTEMHBIE TEOPETHYECKHE 3HAaHMS Y TeCTHPYEMOIrO
OTCYTCTBYIOT, OH BJIA/ICET HEKOTOPBIMH TEPMHHAMM H Ha BOIIPOCHI TE€CTAa PearHpyeT JOCTATOYHO
ME/IJICHHO.

«2» (HeYJIOB/JICTBOPUTC/ILHO): CHCTEMHBIE TEOPEeTHYSCKHE 3HAHHA V TECTHPYEMOro
OTCYTCTBYIOT, TPMHHOJIOTHEH OH HE BJIaJICeT ¥ Ha BOIIPOCHI TeCTAa pearupyeT MeJICHHO.
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7.3 Ouenounble cpeacTBa

Bt =

15

21.
22,

23.
24.
25.
26.
2%
28.

20
30.
3L
32
33.
34.
35
36.
37
38.
39.
40.
41.
42,

IIpomexyTouHas arTecTAIUA (BOIIPOCHI K 324eTY)
Krnaccudukaiius BRICOKOMONCKYISIPHBIX COSTAHEHHUH H TMOTHMEPHBIX MaTSPHAIIOB.
Kputepuu oTHecCeHHs TOJTUMEPHOTO MaTepHaia K TPHPOTHBIM.
Crpoenue, cTpykTypa H (PYHKIHOHATHHBIE CBOMCTBA TPHPOAHBIX TMOJIUMEPHBIX
MaTepHaJIOB.
OCHOBHBIE 3Tallbl PA3BUTUSA TEXHOJIOIHH IPUPO/IHBIX TOJIMMEPHBIX MATEPHAJIOB.
buopaznaraemple  TMOJNHMEpHBIC  MaTepHATLI:  KJACCHPHKAIHS W METO/IBI
HCCIISTOBAHMS.
IIperMyniecTBa U HeTOCTATKH OHOpA3/IAraeMbIX IIOJIHMEPOR.
MeTo/IpI OTIeHKH OHOpa3IaraeMOCTH TTOJTHMEPHBIX MaTePHATIOB.
CraHJapThl HCIBITAHUH OHOpPARJIAraeMbIX IIOJIMMEPOB.
OCHOBHBIE MeXaHHM3Mbl JI€CTPYKLIHUH IIOJHMEPHBIX MATEePHAIOB B €CTECTBEHHBIX
YCIIOBHSIX.

. @oToeTpaalHsl.

. Baktepuanbuas gerpaiaiusi.

. XUMHUECKAas Jerpajaaisi.

. Texuuku HHKYOHPOBAHUS ¢ MHKPOOPTAHH3MAMH H KOMITOCTHPOBAHHSL

. Metoapl ananmmza > QeKTHBHOCTH OHOICCTPYKIHA H OHOPA3IOKCHHUS TOJTHMEPHBIX

MAaTEepHAaJIOB.

. Pagyous3oTonHeIi MeTo I,
16.
17.
18.
19.
20.

MeTo/1 oTphIBa IPH NSHTPHPYTHPOBAHUH.

BroHHHKATOPHBIE U CIIEKTPAJIbHBIE METO/IbIL.

DIISKTPO-TePMUYESCKHHM aHAIH3.

Or1eHKa Ta30BbICIICHHS.

TexHuKY HAIIPABJICHHOT O PEr YIMPOBAaHU OHOCTOMKOCTH IIOJIMMEPHBIX MATCPHAJIOB U
IIPOBEJICHHUS HATYPHBIX HKCIIGPUMEHTOR B IIPeIMETHON 00IACTH.

HcenbiTaHuA Ha MUKOCTOHKOCTD H HA MHKPOOHOJIOTHYECKYIO CTOHKOCTb.

HMmuTanust 1OYBEHHBIX YCJIOBHH M TECTHPOBAHHME IIPH  HENOCPEICTBEHHOM
3aKallbIBAHHH B II0YBY.

IIpupoanblie 6GuopasiiaraeMble OJMMEPLI.

BricoxoMoJIeKyJIApHbIE YIJIEBOABL.

Benxn.

Crpocnue, cBoiicTBa U OHOJIOTHYECKOE 3HAYCHHE I10JIMCAXAPU/IOB.

XUMHUYECKOE CTPOCHHE H CBOMCTBA KPAaxXMaJla, LeJUIF0JIO3bl, XHTHHA.

IIpumeHeHne Kpaxmaja Kak KOMIOHeHTa OHMOpasaraeMblX  IOJIMMEPHBIX
MaTepHaJIOB.

XuMHYecKast MOJH(PHKALKS HeJUII0I03b] H IIPUMEHEHHE €€ [IPOU3BO/IHBIX.
C1poenue, CTpYKTYpa H HEKOTOPBIC CBOMCTBA XUTHHA U XUTO3aHA.
bropaznokMMOoCTh HATYpaIbHOTO KaydyKa H IMOJTHTH/IPOKCHAIKAHOATOB.
CunreTHyeckue GHOpa3/laragMble IOJMMEPHI.

ITnacT™Macchl ¢ IPUAPOTHBIMHU TTOTHMEPAMH.

Moudukanusa CHHTeTHISCKHX TTOJTMMEPOB.

ITomu>THaeH.

ITonmunponunen.

IlonMBHHUAXIOPHUI.

ITomucTrpon.

Iomuadupsr 1 MoTHIQHPAMH/IBL.

IonmmakTHABL.

MexaHM3MBI pa3pyMIeHUsI CHHTETHUSCKUX MTOJTUMEPOB.

Komnosunuonubie OuopasiaraeMble IOJIHMMEPBL.



