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1 Henn, 3a1a4un U IJIAHUPYEMble pe3yJbTaTbl 00y4eHHs 110 JHCHHIINHE

He.]]LIO OCBOCHHA JHCIHILIHHBI ((HpHpO,[[HLIe IMOJIHMEPHBIC MaTepHallbl»  ABJIASTCH
(l)OpMHPOBaHHe OCHOBHEBIX [IPHEMOB MoRHABATENLHOH ACATEIIBHOCTH CIICHHAJIMCTOB B HHXKCHCPHH
6H0paBJ'Ial"aeMLIX MOJTHMCPHLIX MAaTCPHAJIOB, (l)OpMHpOBaHI/Ie HAaBBIKOB, H606XOHHMLIX JJI5L
VYACTHA B CO3JAaHHH HOBLIX MaTCPHAJIOB H TeXHOTOTHH MMPOH3BOICTEA.

332[3‘-]1[ AHCITUILIHHBI (<HpHp0I[HBIe MMOJTUMCPHEBIC MaTCpHaJIbI»:

- PACHIMPCHHUE H 3aKPCIUICHUE TCOPETHYCCKHX H NPAKTHUYCCKHX 3HAHAHN 10 HeopFaHquCKOﬁ,
OpFaHH[IeCKOﬁ, (I)HSH[IGCKOﬁ H KOJIJ'IOH,[[HOfI XHMHH, HGOGXOI[HMLIX A IPOB SACHUA HAaYYHBIX
HCCHGHOB&HHﬁ H INOCTAHOBKH OIITHMH3allHOHHLBIX 3a1a9 B HpeﬂMeTHOﬁ 06HaCTH;

= H3VUCHHC CYITHOCTH (l)HSI/IKO-XHMHIIeCKHX H XHMHUYCCKHX MPOOCCCOB, MPOUCXOOAINNUX IIPH
MPOH3BOACTBEC KOMITOZHITHOHHLIX MATCPHAJIOE Ha OCHOBC IIPUPOAHLIX ITOJJHMCPOB |

- O3HaKOMJICHHC C COBpPCMCHHLIMH HOCTHMKCHHAMH B obracTi CO3JaHHIO, IMPHMCHCHHIO H
MCPCIICKTHBAM Pa3BUTHA 6I/IOHOJ'IHM6p0B.

Obyuenne mo auecnuiumne «lIpupognpie moiaMMepHBIE MaTepHasbl» HANpaBIeHO Ha
(opMupoBaHHe ¥ 00YHAIOMIUXCA CISAYIONUX KOMITeTSHIUH:

Ko H HanMeHOBaHIe KOMITe TeHII HnmcaTophbl JOCTHAKEHHMS KOMITeTeHLN
1IK-1 HIIK- 1.2. MojtenupyeT U pazpabaTbiBaeT 3Tallbl
Crocoben pazpabaTbiBaTh HH(PPOBLIE TEXHOJIOTHYECKUX MPOIECCOB H COCTABEI
MOJIEJIH TUIIOBBIX TEXHOJOTHIECKHX MaTepHaJIOB Ha OCHOBE aHAJIM3a YCJIOBHH HX
IIPOILIECCOB H TEXHOJIOTHH MaTepHAJIOB SKCILTyaTallHH H ¢ YU4eTOM DKOHOMHYECKHX

{akTOpOB
ITIK -2 HIIK-2.1. BrinoanseT HCCICTOBANHS H
Croco0eH HCIOMB30BaTh Ha NIPaKTHKE HCIIBLITAHHUS MATEPHANIOB, H3ASIHH H IIPOLIECCOB
3HAHMA O MOJIMMEPHBIX MaTepHalax HX IIPOUBBOJICTRA
Pa3IMYHOr O Ha3HAYEHHUS, BBIIIOJIHATh
MCCJIeOBAHUA H HCIIBITAHUS MATEPHAJIOB

2 MecTo JIMCUUILIMHDL B CTPYRTYpe 00pa3oBaTe/IbHOMH HPOorpaMMbl

JluciuiuinHa «IIpHpo/iHbIe NOJIMMepHble MaTepHalibl» OTHOCHTCH K 00A3aTeNIbHOH YacTH,
dopMupyeMoli  yuacTHHKaMH 00pa3zoBaTe/IbHBIX  OTHONIeHWH ©Osioka Bl «J[McHHILTHHBDY.
Hucnummmna  «llpuponHele  monuMMepHBlE  MaTepHalbl» — B3aHMOCBSA3aHA  JIOTHYSCKH H
COAEPKATEILHO-METOAHUYECKH CO CJISAYIOUHMH JHCIHILUTHHAMH!

— «Qu3nYecKast, KOJUIOUAHAS XUMHH U OCHOBBI DJIEKTPOXHMUMNY .

— «DHU3KKa U XUMHSL BBICOKOMOJIEKYJIAPHBIX COS/IHHEHUI .

— «XHMHUS MATEPHATIOBY.

— «MeTo/Ibl HCCIIeIOBAHUS M UCTIBITAHHUS MATEPHAIIORY .

— «MeToas!I yIIpaBIeHHS IOBEPXHOCTHBIMHU CBOMCTBAMH MaTEPHAIIOBY .
— «MeToaBl PeHOBAIHH H BTOPUIHOH IepepaboTKH MaTepHAIOBY.

- yaebHas NpaKkTHKA.



3 CTpYKTYpa U co/iep:RaHie JUCITUTLTHHBI

O0mas TpYIOSMKOCTE THCIUILUTHHLI COCTABIIACT 3 3a4eTHRIX equHHI (108 gacos).

3.1 Buapl yueOHoil paGoThI H TPYI0EMKOCTh

Ne BH yueGHoii paGoThI KomrdecrBo | CeMecTphl
wn JacoB 4
1 | AviMTOpHBIC 3aHATHA 54 54
B ToMm gucie:
1.1 | JJeknuu 18 18
1.2 | CemuHapcKue/IpaKTHIECKHE 3aHATHS 18 18
1.3 | JIaGopaTopHbic 3aHATHA 18 18
2 | CamMocTosITe.ThHASI padoTa 54 54
B ToMm gucie:
2.1 | IloaroTopka K NeKIIHOHHBIM 3aHATHAM 18 18
(Pedepar)
2.2 | lloproToBka Kk nalopaTOpHBIM 3aHITHAM 18 18
(PI'P)
2.3 | IloAroToBKa K MPaKTHYCCKUM 3aHATHIM 18 18
(K/P_
3 | lIpomeskyTouHas aTTecTalMs]
3ader 3ader
Hroro 108/3 108




3.2 TemaTnyecknii nu1aH W3yUYeHAS THCIHILTHHBI

Paz e/ TeMbl
JUCIHHMILTHHEL

TpyaoeMiocTh, Hac

Bceero

AvMTOopHas padora

Jlexiuu

CemuHapckue/
MpaKTHIECKHE
3AHSITHS
JlaGopaTtopHkie
SAHATHS

IIpakTHueckas

IIOAroTOBKAa

CaMocTosiITe ILHAS

padora

Tema 1. Beenenme. Kpatkmit o03op
coflepKaHud Kypca. OrnpenesieHust H
TCPMHUHOJIOTHSL. Krnaccudukamnms
BLICOKOMOJICKYJIIPHBIX COCTHHCHUH U
MOJIMMEPHBIX MAaTePHATIOB.

3]
3]

N

Tema 2. Kpurepun OTHECEHHS
IIOJIMMEPHOT O MAaTEPHAJIA K IIPUPOTHBIM.
Crtpoenmue, CTPYKTYpa u
(YHKIHOHATILHbBIC CBOHCTRA IIPHUPOIHLIX
IIOJUMEPHBIX MaTepHalloB. OCHOBHbIE
STallb pasBHTHS TEXHOJIOTHH
HIPHPO/IHBIX MOJUMEPHBIX MATEPHAIIOB.

12

Tema 3. buopaznaraeMele MoJIMMEpPHbIe
MaTepUalbl: KIACCH(PUKALHA H METO/IbI
uccnenoBanus.  llpemmymecrsa
HEJIOCTATKH OHopaznaraeMbIx
HOJIUMEPOB. MeTos OLIEHKH
OHopa3IaracMocTH ITOJIAMEPHBIX
MaTepuanoB. CraHmapTsl HCHBITAHHUH
OHopa3IaraeMbIX IOJUMEPOB.

12

Tema 4. OcHOBHEIE MeXaHH3MBI
JIECTPYKITHH MTOJMMEPHBIX MATEPHAJIOB B
€CTECTBEHHBIX YCIOBHSAX.
QoTojerpajianus. bakTepuanbHas
Jerpajalds. XuMHYecKas Jerpaiarusi.
Texuuxn HHKYOHPOBAHHS c
MHUKPOOpraHU3MaMH H
KOMITOCTHPOBAHHSL

12

Tema 5. Metonnl amajmza
o(pHeKTHBHOCTH  OHOACCIPYKIIHH H
OuopazokeHus MOJIUMEPHBIX
MaTepraioB. Pa/IHOM30TONHBIN METO/.
Meton OTphIBA npu
HeHTpHQYTUPOBAHUH.
buonngukaTopuble M CHEKTpaIbHBIC
METO/TBI. DNeKTpO-TepMHUIECKHH
aHaimu3. O1eHKa ra30Bbl1eIeHHSI.

12

Tema 6. TexuWkH  HampaBIeHHOTO
PeryJIMpOBaHUsA OHocTOHKOCTH
MIOJIMMEPHBIX MaTEpHAIIOB H

12




MPOBSACHHS HATYPHBIX DKCICPUMEHTOB
B MpeIMETHOH oOnmacTH. HMcnbITaHus Ha
MHKOCTOHKOCTD H Ha
MHKPOOHOJIOTHIECKYIO CTOHKOCTD.
UmMuTanus 1NOYBEHHBIX YCJIOBHH M
TECTHPOBAHHE TIPH HEMOCPEJICTBEHHOM
3aKanbIBAHHH B TTOYRY.

Tema 7. Ilpupogabie Guopaznaraemeie
MIOJIUMEPEI. BricokoMosIeKyISIpHLIS
vrieBoabl. benkn. CTpocHHe, cBoliCcTBa
H OHonoTHYeCKOe 3HAYCHHUE
MOJIMCAXapHIOB. XUMHYECKOE CTPOCHHE
W CBOHCTBa Kpaxmaja, I[eJUTHJIOBkI,
XHTHHA.

12

Tema 8. llpumeHenwe kpaxmana kak
KOMIIOHEHTA OHopaznaraeMbIxX
IIOJIMMEPHBIX MAaTEPHAJIOB. XUMHUECKAs
MoAH(pUKATIHS 1[&JLTI0JIO3BI u
IIPHMEHEHHE eé IIPOU3BOIHBIX.
CrpoeHune, CIpyKTYpa M  HEKOTOpbIE
CBOHCTBA ~ XWTHHA M XHTO3aHa.
BuopazioxkHMOCTh HATYPaJILHOT O
KaydyKka H IOJUTHIPOKCHAJIKAHOATOB.

12

Tema 9. CHHTeTHUEeCKHE
OHopasnaracMbie MOJTUMEPHI.
IImacTMaccrl c IPUPOTHBIMH
MOJIMMEPAMH. Monudukanms
CHHTETHUCCKHX MOJTUMEPOB.
Ilomu>THIICH. [TomunponuicH.
[ToMBUHUIXIJIOPH,I. [TomucTrpon.
[Momwsdupel w Mo (pApaMH/IBI.
IlomunakTHALL Mexanu3Mbl
pazpymeHus CHHTETHUESCKHX
MOJIUMEPOB. Kommozumuonmrie
OHopazaracMble MOJTAMEPEL.

12

Hroro

108

18

36

54




3.3 Conepxanue JUCHHILIHHBI

Tema 1. Beegenue. Kpatkuii o630p coyepxkanus kypca. OnpejiesieHHs U TEPMHHOJIOTHSL.
KnaccudukaIus BLICOKOMOJICKY/BIPHBIX COSTUHCHUH H MOTHMEpPHLIX MATepPHATIOB.

Tema 2. Kputepum oTHeceHHs MNOJIMMEpHOro MaTepHala K HpHpoAHBIM. CTpocHHe,
CTPYKTYpa K (hYHKIHOHATLHLIE CBOHCTRA MPHPOJHLIX TOMHMEPHBIX MaTepHaIoB. OCHOBHLIE DTAIILI
PA3BHTHS TEXHOJIOTHH HPUPO/HBIX HOJIMMEPHBIX MATEPHAIIOB.

Tema 3. buopaziaraemble TOJUMEpHble MaTepHallbl: KJIAcCHPUKAIMA W MeTOJIbI
uccseopanms. Ilpeumyiectea U HepocTaTKH OMopasziaraeMbIX MOJMMepoB. MeTojbl oneHkH
OHopasaraeMocTH IHOJMMMEPHBIX  MaTepHasoB. CramaapTbl HMCOBITAHHH  OHOpazmaraeMbIX
IIOJIAMEPOB.

Tema 4. OcHoBHBIE MeXaHH3MBI JSCTPYKIHH IOJIMMEPHBIX MAaTePHAIOB B €CTECTBEHHBIX
vesopusix. Qorojerpajanus. bakrepHaibHas jerpajlalius. XUMHUeckad Jerpajanus. TexHHKH
HHKYOUPOBAHUS ¢ MHUKPOOPTAHHAMAMH M KOMITOCTHPOBAHHS.

Tema 5. Meto)ibl ananuza >pheK THBHOCTH GHOJIECTPYKITHH U GHOpa3IIoKeHHUs OJIMMEPHBIX
MatepuaioB.  PajuousoTonHeli  Merojg.  Meroq  orpelBa  IpH HEHTPHUYTHPOBAHHH.
DuouHIMKATOpHBIE M CHEKTpaJbHBIE METOABL.  DJCGKIpo-TepMHUYecKHH amammz. OreHka
ra30BLIICJICHHUS.

Tema 6. Texuuku HaNIPaBICHHOTO PETYIHPOBAHUS OMOCTORKOCTH IOTUMEPHBIX MAaTePHAIIOB
H [IPOBE/ICHH S HATYPHBIX PKCIIEPHMEHTOR B IIpe/IMeTHOH obnacT. M CIbITaH U HA MUKOCTOHKOCTh H
HA MHKpOOHOJOTHYECKY) CTOHKOCTh. MMHTAIIMS TOYBEHHBIX VYCJIOBHH W TeCTHpOBaHHME IIpH
HEIOCPEICTBEHHOM 3aKallbIBAHUH B II0UBY.

Tema 7. llpupoamvie OMopazzaraeMble MOJIAMEphl. BBICOKOMOICKYILIPHBIE YIJIEBOJEI.
benxu. Ctpoenue, cBoHcTBa H OHOJIOTHISCKOS 3HAUCHHE MTONHCAXapHAOB. XUMHUYECKOE CTPOSCHHE H
CBOMCTBA Kpaxmasa, IeJUI0JI03b], XHTHHA.

Tema 8. Ilpumenenue Kpaxmana KaKk KOMIIOHSHTAa OHOpa3laraeMbIX ITOJUMEpPHBIX
MaTepHaIoB. XUMHYecKask MOIU(HUKALINS [eIUTI0N03b] U IPHMEHeHHe e Ipou3BoubIX. CTpoeHHe,
CTPYKTYpa H HEKOTOpbIE CBOMCTBA XUTHHA U XUTO3aHA. bHOPa3I0KUMOCTh HATYPaJbHOTO KaydyKa U
ITOJIUT H/IPOKCHAIIKAHOATOB.

Tema 9. Cunrernueckue Ouopasiiaraemble noimMmepbl. IlacTMaccel ¢ NPHPOIHBIMH
noauMepaMu.  Moaudukanua CHHTeTHUYSCKHX IoiuMepos. llommormmen. [lomunpomnmien.
Homupununxmopus. [omucrupon. IHomuaduper u nomuzdupamue. onunaktuael. MexaHU3MBI
paspyImeHus CHHTeTHUCCKUX MotuMepoB. KoMmmozuitnonnbie SHopasiaraeMble IOIMMEPEI.



3.4 TemaTuka Ja00paTopHBIX (IIPAKTHYECKNX) 3AHATHI

Tema 1. Beegenue. Kpatkmit obz0p comepikamusa Kypca. ONpeeIcHAsT U TSPMHHOIOTHSL
Knaccudukainust BLICOKOMOJISKYISPHBIX COS/TMHEHUH U TIOJIMMEPHBIX MAaTePHAJIOB.

Tema 2. Kpurepuu oTHeceHHs! MMOJUMEPHOro MaTepHasia K TpHpoaHbIM. CTpoeHwue,
CTPYKTYpa W (DYHKITHOHAJIBHBIE CBOHCTBA MPUPOHBIX MOJTUMEPHBIX MaTepHalioB. OCHOBHBIE STallbI
PAzBUTHSI TeXHOIOTHH IPUPOAHBIX MOJIHMEPHBIX MATEPHATIOB.

Tema 3. bHoparnaraeMble TOMMMEpHBbIe MAaTepHaibl: KJIACCHPHUKAINMS M METOIbI
uccaenopanus. llpeuMyIinecTBa M HeTOCTATKH OHMOpa3zjIaracMbIX TMOMMMEpoB. MeToabl OIeHKH
OuopazyiaraeMoCTH  TIOJIMMEPHBIX  MaTepHasioB. CraHaaptel HCOBITAHUH  OHOpaziaraembix
MOJIMMEPOB.

Tema 4. OcHOBHBIE MEXaHH3MbI JECTPYKITHH TOJHMEPHBIX MATEPHAJIOB B €CTECTBEHHBIX
yenoBusax. Qotoperpaganus. baktepuaibHas Aerpajalls. XUMHUecCKas Aerpajauus. | eXHHKH
HHKYOUPOBAHHS ¢ MUKPOOPTAHU3MAMH H KOMIIOCTHPOBAHHSL.

Tema 5. Mertoapl ananuza 3qgd ek THBHOCTH OHOIECTPYKITMH H OHOPa3IOKEHUS MTOJIMMEPHBIX
MaTepHanoB.  PagHouzoTomubii  MeTon.  Metoq  oTphiBa TpH  HeHTpHYTHPOBAHUH.
buouHMKaTOpHBIE M CHEKTPAJIbHBIE METO/BI.  DJEKTpO-TepMHUYecKHd aHaims. OreHka
razoBbIISJICHU .

Tema 6. TexHUKH HATIPABICHHOT O PETYIHPOBAHKA OHOCTONKOCTH MMOJTUMEPHBIX MATSPHATIOB
Y IPOBEIISHUS HATYPHLIX HKCISPUMEHTOR B MpeAMeTHON o0macTy. M CcIbITAHUS HA MUKOCTOMKOCTE U
HA MHKPOOMOJOTHYCSCKYIO CTOHKOCTh. MMHTALIMSI TOUBCHHBIX VCIIOBHH M TeCTHpOBaHHE IIpH
HETIOCPE/ICTBEHHOM 3aKallbIBAHHH B TIOUBY.

Tema 7. Ilpupognbie OuopaziaraeMmbie TOJMMephbl. BBICOKOMOJIEKYISIPHBIE YIJIEBOIEI.
benku. Ctpoenue, cBolicTBa M GHOIOTHUESCKOE 3HAUSHUE MTOJTHCAXapUI0B. XHMHUYSCKOS CTPOSHHE U
CBOMCTBA KpaxXMaia, [eJUI0I03bl, XUTHHA.

Tema 8. IlpuMmenHenHe Kpaxmana Kak KOMIOHEHTa OHopazigaraeMblX MOJMMEPHBIX
MaTepHATOB. XUMHUSCKAss MOTU(DHUKAINSA 1IJUTIOI03bI H MpUMEHEHHE ¢ POoH3BoAHBIX. CTpoeHue,
CTPYKTYpa U HEKOTOpPbIE CBOMCTBA XUTHHA U XUTO3aHA. BHOPA3I0KUMOCTL HATYPAJILHOTO KayuyKa U
MOJIUTHAPOKCHAIKAHOATOB.

Tema 9. CunteTHueckue OHopazgaraeMbie MoauMepbl. llmacTMmacchl ¢ NpHPOIHBIMH
nonmMepamMu.  Mojgudukanus cuHTeTHUecKHX nmosmMepor. [lommatunen. IlomunponwieH.
Homapununxiopu. [omactupon. IHomuaduper u nommadupammiel. [Homwnaktiael. Mexanuzmel
paspymIeHHS CHHTETHUECKHX MoIuMepoB. KoMmo2HIIHOHHBIE OHOpasiaraeMble MOHMMEPHL.

3.5 TemaTHKa KYPCOBBIX MIPOEKTOB (KYPCOBBIX padoT)
KypcoBbIX TpoeKTOB B JHCHHILIAHE HEe IPESAYCMOTPEHO.



4 YuebHo-MeToAn4uecKkoe 1 HHGopManloHHoe oGecnieueHue

4.1 HopmaTusHbie 1okymeHThI 1 'OCTHI

1. OI'OC BO 22.03.01 MatepuasiopeJcHHS M TSXHOJOTHH MaTSPHAJIOB, YVTBEPIKICHHBIH
npukazoM MOH P® ot 02 urons 2020 r. Ne 701.
2. AkaTeMHUSCKHE VYUeOHBIH IUTaH 110 HampaBJeHHIO ToaroTopku: 22.03.01

MatepuajioBeAeHiue M TexHodoruu MatepHanoB. Ilpodums: «MmkeHepus MOIMMEpPHBIX
MaTepHaIoB». @opMa o0yaeHHA — ouHas. 2025,

3. Vxa3 Ilpesunenta Poccuiickoii ®emepanmu ot 01.12.2016 Ne 642 «Crpaterun
HAayYHO-TEXHOJIOTHYSCKOTr 0 pa3puTuia Poccuiickoit Megepannmy.

4. [Ipukasz MunuctepcTea oOpazopanus 1 Hayku Poceniickoit Oenepanuu ot 23.08.2017
No 816 «OG yreepxuenun Ilopsiika TpUMEHEHHS OpTraHH3aIlUsAMH, OCYIICCTRILTIONMAME
00pa3oBaATENLHYIO JASSATENLHOCTh, DJISKTPOHHOTO OOYUSHMS, JHCTAHITMOHHLIX 00pa3oBaTeILHBIX
TeXHOJIOTHH NIPU peasiu3aliii 00pa3oBaTesIbHBIX MPOTPAMMY.

4.2 OcHoBHASI TMTepaTypa

Ananner B.B., Kongpator A.Il. CoppeMeHHbIe MOJMMEPHBIE MAaTepHAJIbl JUIA YIIAKOBKH H
nomurpadun (cocTaB, CBOHCTBA, MOJyUeHHe, NpHMeHeHWe, vruimzanug). — M. Mockobckmid
Ionmurex, 2019. — 152 crp.

4.3 J[lomomuMTe ILHAS JIMTEepaTYpa
Kongpator AIl, boxko H.H. Texnonorusa marepranior W nokpeiTHi. — M.:MockoBckuid
rocy/lapCTBEHHBIN YHUBepCHTeT nedatH, 2008.

4.4 DIeKTpoHHBIe 00pazoBaTeIbHbIE PeCYPChI

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

4.5 JIvmeH3HoHHOE TIPOT PAMMHO€E 00ecTIeeHIe

1. Microsoft Windows 10 Pro

2. Microsoft Office 2007

3. KasperskyAnti-Virus

4.6 CospemenHnle mpodeccHOHAILHBIE 0Oa3bl [JAHHBIX W HHGOPMAIIMOHHBIE
CIIPABOYHBIe CHCTEMBI

1; KomneroTepHsbie HH(POPMAIIHOHHO-TIPABOBBIE CHCTEMBI «KoHcynbTanT
http://www.consultant.ru, «UapanT» http://www.garant.ru

2. OdunuaibHEIH HHTEpHET-TIOPTAI IpaBoBol wHpopMaiuu http://pravo.gov.ru.

3. Poccuiickas nanmmonaneHas 6ubmmoreka http://www.nlr.rud

4, http://www.researchgate.com

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

6. yueOHO-METOIHUSCKUS MATePHAIBI B DJICKTPOHHOM BHJIS, IPSACTABICHHBIC HA CaiTe

http://lib.mami.ru/ebooks/ B pazgene «budbmmoTekay.
7, EauHoe OKHO [JOCTyNma K 00pazoBaTeIBHLIM pecypcaM  DeacpalbHBIH MOPTAT

http://window.edu.ru
8. Hayumnas smextponnas Subaunoteka http://www.elibrary.ru

9. Poccmiickas rocygapcTeenHas 6ubmoTteka http:/www.rsl.ru
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5 MarepHajabHO-TeXHHUECKoE o0ecTieueHne

JBe crermuamuzupopanubie yueOHbIe JabopaTopuu Kadeapbl « UIHHOBAITHOHHBIS MaTePHAIILI
npuHTMeauaTexnomorunw»  Aya. 1202, 1209 ocHameHHbIe CBETOBBIM MHEKpockomom, MIC-
CIICKTPOMETPOM.

2 CrnenmanmuzupoBanHas  yueOHaga  JabopaTopus  kadeapel  «HHOBAITMOHHBIS
TCXHOJIOTHH MOJIATPAPHISCKOTO H YIAKOBOTHOTO MPOU3BOACTBa» Ay, 2702, ocHamSHHBIS ATOMHO -
CHJIOBBIM MHKPOCKOIIOM, MIPOQHIOMETPOM.

® CrienMaM3upoOBaHHbIE HAYYHO-HCCIIE/I0BATEIbCKHE nabopaTopun HTI]
«llomurpaduueckie W HMHHOBAIHOHHBIE TexHOJIorHmM» ayia. 1037, 1038, 2202A, 1306, 2669,
OCHAINCHHBIE CKAHMPYIONIUM BJISKTPOHHBIM MHKPOCKOIIOM, PEHTTEHOBCKUM (hOTORIEKTPOHHBIM
CIISKTPOMETPOM, YCTpoHCTBaMHU 0OpabOTKH MAaTSPHUATIOR B KOPOHHOM pazpsa/e, B TICIONIEM paspsae,
MPoOOIeYATHLIM YCTPOHCTBOM, YeTpolcTBOM 3D-neuaTh.

6 MeTtoanueckne peKoOMeH Al

6.1 MeTomruecikue peroMeH AL JJI51 IIPeToJaBaTe sl II0 OPraHH3alMH 00y YeHIs

IIpenojlapaHie  TeopeTHUECKOTO  (JIGKIIMOHHOTO) — MaTepualla 110 JIUCHHILIHHE
OCYHIECTBIISASTC HA OCHOBE MEX/MCUHMIUIMHAPHONW WHTErpaliid M YeTKHX MEXK/HCIUIUIMHAPHBIX
CBsized B pamMKax o0pasoBaTelbHOM NporpaMmbl U yueGHOro IiiaHa 1o HanpaeieHuto 22.03.01 —
MartepHajoBeieHHE H TeXHOJIOTHH MaTSPHAJIOB.

PexoMenayeTcsl IMUPOKOE HCMOIB30BAHNE aKTHBHBIX M HHTePAKTUBHLIX METOTOB 00yIeHUS,
HAYYHOH M CHPAaBOYHOH JIMTepaTyphl LPH HOJATOTOBKe YYeOHO-METOJMUECKHMX MaTepHAJIOB,
BO3MOMKHOCTEH COBpPeMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH.

IlepeueHb OCHOBHOH M JIONOJHHMTENILHOH JIMTEpATYPbl W HOPMATHBHBIX JIOKYMEHTOB,
HeOOXO/MMBIX B XOJle 1pelo/lapaHus JIMCIMILIMHBL, [pUBeAeH B 1.4 Hactosed pabouelt
HIPOTPAMMBI.

6.2 MeToquyeckye YKa3aHUA 1A 00YYAIIIHXCH M0 OCBOSHUIO TUCITHILIHHBL

[onmyyenue yroayOJeHHBIX 3HAHUH TIO JIHUCITHIUIMHE JIOCTHUTAeTCS 3a CUST AKTHBHOH
CaMOCTOSTENILHON paboThl oOyuaronuxcd. BreienseMble yachl 1e1ecoo0pa3Ho HCIOIB30BATE JUIS
3HAKOMCTBA ¢ YueOHOH W HAYYHOM JHTepaTypol 1o npodiieMaM JIMCIUIUIHHBL, aHAJIM3a HAYTHBIX
KOHIIEIIIHH.

B paMkax JUCITHTUIMHBI IPETYCMOTPEHBI pasiHiHbIe hOPMBI KOHTPOJIS YPOBHS JIOCTHKEHUS
00VIATONMIAMHCS 3asIBJICHHBIX HHIAKATOPOB OCBOCHHS KOMITeTeHIMH. DopMa TeKYIEeTro KOHTPOJIT —
aKTHBHasA padoTa Ha MaOOpaTOPHBIX 3aHATHAX. PopMoH MPOMESKYTOUYHOTO KOHTPOJA IO JaHHOH
JUCHIHMIUIMHE SIBISASTCS DK3aMeH, B XoJ¢ KOTOpPOTO OICHHBACTCA YPOBEHbL JOCTIKCHHA
00VIATOMIUMHCS 3aBICHHBIX HHIHKATOPOB OCBOCHHSA KOMITCTCHITHH.

MeToIHYSCKHE VEABAHHS IO OCBOCHHIO JTH CITHILIHHLL

JICKIIMOHHBIC 3aHITHS TPOBOIATCA B COOTBETCTBHH C COACPKAHHEM HacTosAmeH pabouei
MIPOTPaMMBI H TIPSACTARILIIOT COO0H HATOJKCHHE TCOPETHUSCKHX OCHOB JHCITATLTHHEI.

[locemenne NeKITHOMHBIX 3aHATHH IBIIASTCA 0034 TeILHBIM.

KoHcriekTHpoBaHHe JIEKIHOHHOTO MaTepHaia JIONMYyCKAaeTcsl KaK [MHChbMEHHBIM, TaK H

KOMITBRYTEPHBIM crrocoGomM.
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PeryﬂﬂpHoe MMOBTOPCHHE MaTCpHaJla KOHCIICKTOB J'IeKI_II/Iﬁ o Ka:KJOoMY pa3Jcily B paMKax
IMOATOTOBKH K TCKYIITHM (l)OpMaM ATTECTAIIHH 110 JTHCIHHUILTHHE JABJINCTCA OJHHM H3 BaKHSHIMHX BHIOOB
CaAMOCTOSATSIILHOH pa60Tb1 CTyJcHTa B TCUCHHC CCMCECTpa, H606XOHHMOﬁ JJIL KaucCTBCHHOHM
IIOATOTOBKH K HpOMGH(yTO‘IHOﬁ aTTSCTallHHY 110 JHCIHILIHHE.

HOCGIJ.IeHI/Ie J'Ia60paT0pHLIX 3AHITHH H aKTHBHOS YUYACTHC B HHX SBJHICTCA 00M3ATELHLIM.

HO,[[I‘OTOBKE[ K HaﬁopaTOprIM 3aHaTHIM  o0sA3aTelIbHO BKJIOYaeT B cedd H3YYCHHE
KOHCIIEKTOB JICKIMOHHOI'0 MarTcepHalla H peKOMeHﬂOBaHHOﬁ JATEpATYphl  JJId  aJACKBATHOI'O
IMOHUMaHHWA YCJIOBHA H criocoba penicHuA BaﬂaHHﬁ, SallJIaHHpPOBAHHBIX TIpCIIoJiaBaTe]ieM  Ha
KOHKPETHOEC ﬂaﬁopaTopHoe 3aHATHC.
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7 ®oH/1 OIIEHOYHBIX CPE/ICTB

el MeTo/ bl KOHTPOJIA U OLCHHBAHHUA Pe3YIbTATOR 00y4eHUA

Tabmuma 1

Hepeqe}[b KOM]’[ETE]—I].[I/II"JI € YKa3aHHEM 3TalloB X (l)Olef[pOBaH]f[H B Imponecce 0oCBOCHHUH

JUCIMILINHBL POpMEI KOHTPOJIA (POPMUPOBAHUA KOMITETEHIIHIT

Koou HumuiaTopsl 1ocTIDEEHMS ITanni
HaMeHoBalle KOMITe TeHITNH dopma dopMupoBaHUSA
KOMITe TeHITHI KOHTPOJIS (paznenn1
JIMCIILTHHBI)
IIK-1 HUIIK- 1.2. MopnemupyeT u IIpomekyTOUHbIH
Crocoben paspadaTBIBACT YTAIILI KOHTPOJIb:
pazpabaThIBaTh TeXHOJOTHUSCKHX MIPOIISCCOB H 3aUeT
HPPOBLIC MOICITH COCTAaBLI MATSPHAJIOB Ha Texymuit
THIOBLIX OCHOBS aHAJIM3a YCIOBUH HX KOHTPOJIb: Temer 1-8
TEXHOIOTHYSCKUX SKCILIYATAITHH U C YIETOM OIpOC Ha
MPOIECCOB U SKOHOMHUYECKUX (DaKTOPOB nabopaTopHBIX
TEeXHOIOTHH 3AHATHIX,
MaTepHAJIOB TSCTHPOBAHUS
IIK -2 HIIK-2.1. Bemosmsger
Crocoben HCCIIeJOBAHHS H HCIILITAHHS .
. [IpomexyToUuHbIH
HCIIOIL30BATL HA MaTepHaJIOB, U3ICIHH 1 COHTDOLLL:
MPAKTUKE 3HAHUS MPOIECCOB UX MPOU3BOJICTBA S;IIEeT )
0 TOJIMMEPHBIX .
Terymuii
MaTepHaliax
KOHTPOJTb!
PazIMIHOT O Temnr 1-8
OTIpOoC Ha
HazHAUCHHS,
nabopaTopHBIX
BLIMOJIHATE
3AHATHIX,
HCCIETOBAHHS H
TeCTHPOBaHHE
HCIILITAHHS

MaTCpHaJIOB
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Hepeqe}[b OUEHOYHBIX Cpe/IcTB IO JUCITHILIHHE

Tabmuma 2

ocC

Haumenoranue
OLICHOYHOTO
CpeIcTBA

KpaTKaH XaApaKTepHCTHKA OLNEHOYHOT O
cpeacTBa

IIpeacrapnenne
OIICHOYHOTO CPEICTBA B
OOC

Ortuer 10
JadopaTopHOH
paboTte (OJIP)

[Mpoaykr  camoctositesibHOH — paboThl
ofyuaromerocs, MpeICTABISIOMUN coboi
CPEICTBO IPOBEPKH VMEHHH IIPHMEHSTh
[IOJIVYCHHBIE  3HAHHUA U pellcHHUs
[IOCTABJICHHOM  3aJaud [0  3apaHee
ONPEACIICHHOH  METOAHKE M KpaTKoe
HBJIOKEHHE B IIHCHBMEHHOM  BH/I€
[IOJIYICHHBIX Pe3yJILTATOB
SKCIIEPHUMEHTAIILHOIO W TEOPETHYECKOro
aHaJH3a OlIpeAcIICHHOM yuebHo-
HCCIIEI0BATEJILCKOM TEMBI.

®onj 1ab0paTOPHLIX padboT

TecTuporanue

(T)

CucreMa CTaHJIApTH3HPOBAHHBIX 3a/1aHHH,
HO3BOJISAOIAS ABTOMATH3HUPOBATH
HPOLE/IYPY H3MEPEeHHMsl YPOBHA 3HAHMH M
yMeHHH 00yUalomerocs

Don TeCTOBBIX 3aJaHHHA

Jauer

3)

CpencTBO  KOHTpOJISL YCBOSHHSL VUeOHOTO
MaTepHala UCHHIUIMHLI, OpraHU20BaHHOS
Kak yaeOHOe 3aHjITHE B MHChMEHHOH (opme ¢
MOCTISIVIOITHM cobeceToBaHHEM
e/ TaroriIecKoro paGoTHHKa ¢

00yIAFOIITUMHCS.

Bormpocer nio
TeMaM/paz/iesiam
JTHCITHILUTHHE]
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7.2  IlIkana u KpUTEepUH OLIEHUBAHUA Pe3YJILTATOB 00YUEeHU

1. KpuTepus olleHKH O0TBeTAa HA 3adeTe

(hopmuporanne kommeTeHuu [1K-1, unukatopsr UITK-1.2)

(hopmuporanue komneTeHuu [1K-2, unukatopsr UITK-2.1)

«GAYTEHO»: O0YUAINMHCS BBINOJHWI BCe BHIABL YUeOHOH paboThl, IpeyCMOTPEHHbIE
yuebHbIM [IaHOM. OOYUYARONMHCH JIeMOHCTPHPYET COOTBETCTBHE 3HAHUH, YMEHMH, HaBBIKOB
IIPHBE/ICHHBIM B TabJMIax mokaszaTeslel, onepupyeT NPpHOOPETEHHBIMH 3HAHHUSAMM, YMEHHUSIMH,
HABBIKAMH, IIPUMEHSAET UX B CUTYAIIUAX OBBINICHHOH ¢10:KHOCTH. TIpH 3TOM MOTYT OBITh JOITYIIEHBI
He3HAYMTEIbHbIE OMMHUOKH, HETOUHOCTH, 3aTPY/IHEHHUS [IPH AHAJIMTHUSCKUX Ollepalusx, [epeHoce
3HAHWH M YMEHHH Ha HOBBIE, HECTAH/ AP THBIS CHTYAIIHH.

«He 3a4TeHO»: 00YYalOMMHC He BBIIOAHWII OJUH WiM Oonee BUAOB YueOHOH paboTtsl
IpeIYCMOTPEHHBIX YUeOHLIM ILTaHoM. OO0ydaromuics AeMOHCTPUPYET HENOJHOe COOTBETCTBHE
3HAHHWH, YMEHHWH, HABBIKOB IPHBE/CHHBIM B TaOJMIaxX MOKa3aTesIeH, JIONYCKAKTCH 3HAUHTeIIbHbIE
OMHUOKH, HPOSIBJIAETCA OTCYTCTBHE 3HAHUH, YMEHHUH, HABBIKOB 110 psijly HoKazaTeseH, o0 yuarommmncs
HCIIBITHIBACT 3HAUMTEJIBHBIE 3aTPYAHCHHS NPH ONEPHPOBAHHH 3HAHHAMH M YMEHHSAMH IIPH HX
IIepeHoce HAa HOBBIE CHTYAITUH.

2. Kputepuu olleHKH padoThI 00YUAIOLIETOCS HA JA0OPATOPHLIX 3aHSATHAX (0TYeT II0
Ja00PaTOPHLIM padoTam)

(dhopmuporanue komneTeHuu [1K-1, unaukatopst U11K-1.2)

(hopmuporanue komneTeHuu [1K-2, unukatopet UT11K-2.1)

«5» (OTJIMYHO): BBINOJHEHB Bee nabopaTopHble palboThl, LPETYCMOTPEHHBIE IUIAHOM, H
HAIHCAHBI II0 HUM OTYCSTLI, oOyuaomuiics 6e3 ommboK caenas HeodXoauMbIe pacueThl H IpaMoTHO
HAIUcAl BBIBO/IBI K paboTam.

«4» (Xopolo): BHINOJHEHBI Bce JabopaTopHble paboThl, HPEYCMOTPEHHBIE IUIAHOM, W
HAIUCAHBI 110 HUM OTYeThl, 00YYArOIMHCA ¢ KOPPEKTHPYIOIIMMH 3aMeUaHHAMH IpeIojiaBaTesis
¢lel1a1 HeoOXoJMMble pacueThl M I'PaMOTHO HAIIMCAJl BbIBO/IbI K padoTaM

«3» (YI0BIeTBOPUTEILHO): BLIOIHSHBI Bee JadopaTopible padoTel, MpeaycMOTpeHHbIS
TUIAHOM, W HalMcaHbl MO HUM OTUETHI, C 3aMEUaHHAMH TpernofaBaTens oOydaroluiics caenman
HeoOX0/IMMbIe pacueThl M HAIlUcall BRIBO/IBI K paboTam.

«2» (Hey10BJIETBOPUTEIbHO): 00YYatONUHCH He BBIITOJHHI HIIH BBITTOJIHHII HEPABWILHO
naboparopHele paloThl, NPeYCMOTPEHHBIE IJIAHOM; HE HAllMCAl [0 HHM OTYeTHl, He ¢jenall
HeoOX0/IMMBbIe pacyeThl M He HAIIMCAJI BBIBO/IbI K paboTaMm.

3. Kpurepum olleHKH O/IaHKOBOT'O TeCTHPOBAHUA

(dhopmuporanue komneTeHuu [1K-1, unaukatopst U11K-1.2)

(bopmuporanue komneTeHuu [1K-2, unukatopet UT11K-2.1)

BiiaHKOBOE TECTHPOBAHHE OIICHHBAESTCS B COOTBETCTBHH € 1IPOLIEHTOM 1IPABHIILHBIX OTBETOR,
JAHHBIX 00YYAIOIIHMCS HA BOTIPOCH] TeCTa.

CranjiapTHasi HiKajda COOTBETCTBHUS Pe3YJIbTATOBR TECTHPOBAHMS BhICTABJIIEMOH OalibHOM
OllEHKe!

- «OTIIMYHO» - CBbIIE 85% IpABHIILHEIX OTBETOB;

= «xopomoy - o1 70,1% o 85% npaBUIILHEIX OTBETOB;

— «YJOBJICTRBOPHTENBHO» - 0T 55,1% o 70% nipaBUIIbHBIX OTBETOR;
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- ot 0 10 55% mpaBUIbHBIX OTBETOR — «HEYIOBIICTBOPHTCILHOM
PerjamMeHT TeCTUpOBAHUS BKIIFOUALT:

— KOJIMYECTBO BOMPOCOB — 33;

- MPOAOIEKUTEIIFHOCTh TECTUPOBAaHUS — 45 MUHYT;

«3» (OTJIMYHO): TSCTHPYEMBIH IEMOHCTPHPYET CHCTEMHEBIC TSOPSTHUSCKUS 3HAHMS, BIAICCT
TePMHHAMH H 00JIaacT CIIOCOOHOCTRIO OBICTPO PearupoBaTh Ha BOMIPOCHI TECTA.

«4» (XOPpollIo): TCCTUPYSMBIH B I1eJIOM JTEMOHCTPUPYET CHCTEMHbBIE TCOPSTHUSCKHUE 3HAHUS,
BIIaJceT OOMBOTHHCTBOM TEPMHHOB H 00JaMacT CIIOCOOHOCTRIO OBICTPO PEarupoBaTh HA BOIMPOCHI
TeCTA.

«3» (YIOBIETBOPDUTEJIBLHO): CHCTEMHBIC TCOPETHUCSCKHE J2HAHHUS VvV  TeCTHPYSMOTO
OTCYTCTBYIOT, OH BJIaJASST HEKOTOPHIMH TepPMHHAMH H Ha BOIPOCHI TeCTa PearHpyeT JOCTaTOUHO
MeJJIEHHO.

«2» (HeyIOBIIETBOPUTEIBHO): CHCTEMHBIC TCOPETHUESCKHE 3HAHUS Y TECTHPYSMOro
OTCYTCTBYIOT, TSPMHUHOJOTHEH OH He BJIAJICET U Ha BOIIPOCH TeCTa pearupyeT MEIJICHHO.
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7.3 OueHounble cpegcTBa

[a—

15.
16.
17.
18.
19
20.

21

23.
24.
25.
26.
27.
28.

29
30.

31

41

IIpomexyrouHan arrecTanMs (BOIPOCH] K 3a4eTY)
KnaccuukaIus BLICOKOMOJICKY/IIPHBIX COSTUHCHHUN H TOHMEPHBIX MAaTSPHATIOB.
Kputepuu oTHeceHHUS OJHMEPHOTO MAaTepHAJIA K IIPHPOIHBIM.
Crpoenune, cTpykrypa U (YHKIHMOHAIBHBIC CBOMCTBA NPUPOJHBIX IOJUMEPHBIX
MaTepHAJIOB.
OCHOBHBIE HTallbl PA3BHTHS TEXHOJIOIHH IPUPOJIHBIX IIOJUMEPHbBIX MATEPHAIIOR.
buopaznaraeMple  MOJHMEpHbBIC  MaTepHABL:  KJACCH(HKAIMI H  METOBI
HCCJISAOBAHHSL
IIpenmymiecTBa H HeAOCTATKH OHOpA3IaraeMLIX OJIMMEPOB.
MeTo/1bl OIICHKH OHOPABIIAraeMOCTH ITOJIMMEPHBIX MaTepHAIIOR.
CraniapThl HClIBITAHUH OHOpasziaraeMplx MOJIMMEPOR.
OCHOBHBIE MEXaHU3MBI JIECTPYKIIHH IMOJHUMEPHBIX MATEPHAIOB B €CTeCTBEHHBIX
VCIIOBHSIX.

. DoTogerpananys.

. bakTepuanbHasA Aerpajanys.

. XUMHUecKas Jlerpajalusi.

. TexHUKH HHKYOHPOBAaHMS ¢ MHKPOOPTaHU3MAMH H KOMIIOCTHPOBAHHSI.

. MeTtosbl anasiuza ek THBHOCTH OHONECTPYKIIMHA U OHOPA3JIOKEHHS TIOJIMMEPHBIX

MaTepHAJIOB.

Paguon30oTOIHEINA MeTO,

MeToa oTpbIBa IPH LESHTPUPYTHPOBAHHH.

BHOMH/IMKATOPHEIE U CLISKTPAJIbHBIE METO/IBL.

DNEKTPO-TEPMHUYECKHH aHAITH3.

O1eHKa Ta30BbLIeJICHHS.

TeXHUKH HATIPARICHHOTO PETVIMPOBAHMS OHOCTORKOCTH MOIMMEPHBIX MATePHAIOB
HIPOBE/ICHHS HATYPHBIX BKCIEPHMEHTOR B IIPe/IMETHOH 001acTH.

. UcribITaHus HAa MUKOCTOMKOCTh U Ha MUKPOOHOJIOTHYECKYIO CTOHKOCTb.
22.

Umutariuss MOYBSHHBIX VCJIOBHM W TSCTHPOBAHHS TMIPH  HEMOCPSACTBSHHOM
3aKalbIBAHHH B TTOYBY.

[Ipupoansie GHopaszIaraeMble MOJTHMEPEL.

BricoKOMOIeKYISIpHBIS YTICBOIBI.

Benxn,

Crpoenue, cBolcTBa U OHOJIOTHUECKOE 3HAYSHHE MMOJTHCAXAPH/IOB.

XHUMHYSCKOS CTPOCHHE H CBOMCTRA KpaxMalia, Ie/UTI0I03bl, XUTHHA.

[IpumeHeHHEe KpaxMaja KaKk KOMIIOHCHTa  OMOpazjaracMbIX — ITOJTHMEPHBIX
MaTepHAJIOB.

XumMuueckas Mo THpUKAINAS EJUTIOJIO3bI U IPUMEHEHHE € TIPOU3BOJIHBIX.
CrpoeHue, CTPYKTYPa U HEKOTOPBIC CBOHCTBA XUTHHA H XHTO3aHA.

. BHOpa3noKUMOCTE HATYPAIIBHOTO KayuyKa H MOJIMTH/IPOKCHATIKAHOATOR.
32.
33.
34.
35,
36.
37.
38.
39.
40.

Cunretnueckue GHopasaaraeMbie MOIUMEPEI.
[ImacTMacesl ¢ IPHPOAHBIMH TOTHMEpPaAMHU.
Moandukaius CHHTSTHUSCKUX TTOJTUMEPOB.
TTomaTunen.

[HonunponuneH.

[ToMBHHUIXIIOPHU/L.

[Tomictupoan.

[Homuaupe! U MoIHGHPAMHU/TLL
TlomunaxkTHALIL

. MexaHH3IMBI PaspyICHHA CHHTCTHYCCKHX ITOJITHMECPOB.
42.

KOMHOSHHHOHHLIG 6H0pa3ﬂaraelv[ble MOJIHMEPLI.
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