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PABOYAS MPOrPAMMA YYEEHOW OUCLUMMNUHDI

51.B.[1B.06.01 NepcnekTnBHbIe (pyHKLNOHANbHbIE MaTepuanbl

1. Koa n HaumeHoBaHMe HanpaBneHusi NOAroToBKu/cneunanbLHOCTH:
04.03.02 — Xumus, husuka u MexaHUKa Mamepuasose

2. Npodunb nogroroBku/cneymnanusaumsa: MamepuanoeedeHue u UHOycmMpusi
HaHocucmem

3. KBanudukaumusa BoinyckHUKa: 6akasaep
4. ®opma oby4eHUs: OYHasi

5. Kacheppa, oTBevarowas 3a peanusauuvio QUCLMNIIMHBLI: MamepuasiogedeHusi U
UHAycmpuu HaHocucmem

6. CoctaButenu nporpammbl: Cnadkoneeyee bopuc Bnadumupoeud,
KaHOuOam XuMu4ecKux HayK

7. PekomeHaoBaHa: Hay4HO-MEeTOANYECKMM COBETOM XMMUYECKOro cpakynbTeTa, NpOTOKON
Ne5 ot 17.06.2021

8. Yue6HbIN roa: 2024/2025 CewmecTp(bl): 7



9.llenu n 3apgayum y4e6HOM AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:

opMMpoOBaHNe y CTYOAEHTOB NpeacTaBfeHMn O
PYHKLUMOHANBHOrO Ha3HA4YeHUsi, HOBbIX TEXHOMOMMSAX WX CUHTE3a,
cBOMCTBax M 06n1acTax NPUMEHEHUS.

3adayu y4yebHoU OuCUUMNIUHBI:

CTyoeHT JormkeH

- 3HaTb OCHOBHbI€ TUMNbl PYHKLMOHANbHbIX MaTepManoB U X CBOMCTBAX;

- UMETb NpeACTaBMeHNst O COBPEMEHHbIX NOAX0AAX K CUHTE3Y DYHKLNOHAMNbHbIX
MaTepuarnoB C 3a4aHHbIMW CBOMCTBaAMMU;

- YMETb NPOrHO3MpoBaTb BO3MOXHOCTM NPUMEHEHUS MaTepuarnos B pasnmyHbIX
0o6nacTax ¢ Y4ETOM MX PU3UKO-XMMUHECKNX XapaKTEPUCTUK.

COBpPEMEHHbIX  MaTepuanax
JPU3NKO-XUMUNYECKNX

10. MecTo y4yeb6HOM AncUUNNUHBLI B cTpyKType OOI:

AuvcumnnuHa BXoAUT B 4acTb,
OTHOWeHWN (BapnaTuBHas) 6noka b1.

TpeboBaHMs K BXOAHBIM 3HAHUSIM, YMEHUSIM U HaBblkaM: ANA OCBOEHWUSA Kypca CTyAeHT
AOMMKeH OblTb 3HAKOM C OCHOBHbIMW pasgenamy oOLen N HeopraHM4Yeckon XUMUKW, UMETb
npeacTaBneHns 0 MeTogax aHanmsa cocTaBa M CTPYKTYpbl BellecTsa.

N3yyeHne gaHHOM avcumnnuHbl 6asmpyeTca Ha criegyrwmnx OUCLMNIIMHAX, U3YYEHHbIX
cTyaeHTamm paHee: «O6was u HeopraHudeckass xumusay; «OpraHudeckas Xumuay;
«MuKkpockonuyeckne meToabl UccnegoBaHnUst CTPYKTYpbl MatepuanoBy; «CnekTpockonunyeckme
MeToAbl uccnegoBaHust mMartepuanoBy»; «llepcnekTMBHbleE MeToAbl akTuBauum MpPOLLECCOB
CMHTE3a  (OYHKUMOHamnbHbIX  MaTtepuanoB»,  «[lonynpoBoAHMKOBbIE  MaTepuanbl WU
CBEPXMNPOBOAHUKNY, K AMOPMHbIE XXUAKOKPUCTANMYeckne martepuarnbly.

[aHHasa auvcumnnvMHa SBnsSieTCA NpewecTBylolWen gucumnimHam «HaHomaTtepuansi»,
«TOHKME NNEHKN N reTePOCTPYKTYpbI». MNMapannensHo ¢ 4aHHbIM KYpCOM CTyAEHTbl OCBavBatoT
ANCLMNIMHBbI « HaHOoKNacTepbl U HAHOCTPYKTYPbI: CUHTE3 U CBOMCTBa» U «HaHOTEXHONOrmmn».

dopMMpyemyto  y4acTHMKaMu obBpasoBaTernbHbIX

11. MnaHupyeMble pe3ynbTaTbl 00y4YEeHUS NO AUCUUNIIMHE/MOAYMI0 (3HAHUSA, YMeHwus,
HaBbIKU), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yribTaTaMW OCBOEHUSA o6pa3oBaTesNibHOM
nporpamMmmbl (KOMMAETEHLMSIMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HassaHwne Koa(bl) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTtbl 0by4eHus
KOMNeTeHLUn
MK-2 | CnocobeH MK-2.1 | BbibupaeT meToapl 3HaTb: COBpEMEHHbIE NpefCTaBNeHns o
ucnonb3oBaTtb CUHTe3a noaxodax K CMHTe3y pyHKUMOHAaNbHbIX
3HaHMA 0 MeToaax maTtepuanos mMaTepuanoB C 3aJaHHbIMW CBONCTBaMM
CUHTEe3a U pasnuyHoro YMeTb: ucnonb3oBaTh NOMyYeHHblE 3HaHWUS A1
cBOWCTBax HasHa4veHus (B TOM BblIbOpa MeToAa cnHTe3a PyHKLUMOHATbHbIX
mMaTepuanos yncne maTepuanos
pasnnMyHoro HaHOMaTepuarnoB) B | BnageTtb: HaBblkamMy CMHTE3a HEKOTOPBIX BUAOB
Ha3Ha4yeHwusi, B TOM COOTBETCTBMM C mMaTepuanos ¢ yHKLNOHamNbHbIMU CBOMCTBAMU
yucne nocTtasneHHon
HaHoMaTepuanos, 3agaden
ANA peleHus MK-2.2 WNcnonb3ayeT 3HaHuss | 3HaTb: OCHOBHbIE TUMbI COBPEMEHHbIX
npogeccuoHanbHbI 0 CBOMCTBAx dYHKUMOHaNbHbLIX MaTepuanos 1 UX CBOMCTBa
X 3apad MaTepuanos Ansg YMeTb: NPOrHo3mMpoBaTb BO3MOXHOCTH
peLleHus NPUMEHeHWs MaTepuanos B pas3nnyHbIX
KOHKPETHBbIX obnacTax ¢ y4€ToM UX HPU3NKO-XUMUYECKNX
nNpodeccuoHarnbHbIX | XapakTepucTuk
3agav BnageTb: HaBblkaMy MCNONb30BaHUSA 3HAHWUIN O
CBOWCTBAX OCHOBHbIX KIlaccoB OyHKUMOHANbHbIX
mMaTepuanoB OJ1S PELUEHUSA KOHKPETHbIX
npodyeccroHanbeHbIX 3agay




12. O6beM AUCUUNNUHbI B 3a4eTHbIX eanHMuax/vyac. — 3/108.

Popma NPOMEXYTOYHON aTTeCTaLmm — 3a4eT C OLEHKON

13. TpypoemkocTb No Buaam y4yebHon paboTbl

TpyaoemMKoCTb
Buga yuebHoit paboTsl Bcero [o cemecTpam
7 cemecTp 8 cemecTp

KoHTakTHas pa6ota 72 72

nekumm 36 36

npakTnyeckue 36 36

B TOM 4ymChe:

nabopaTtopHble - -

KypcoBas pabota - -
CamoctosaTensHas pabota 36 36
lMpomexyTouHasa atTecTauunsa (019 Ik3ameHa)

UToro: 108 108

13.1. CopepxxaHue QUCLUMIIUHDI

n/n Peanusauuns
pasgena
HaumeHoBaHuve pasgena ONCUMMIWHBI C
CopepxaHve pasgena gUCLMNINHbI
AVCLUMNITNHBI NOMOLLbHO
OHMawnH-Kypca,
OYMK *
1. NNekuun
1.1 OCHOBHbIE MOHATUSA. Moaxoapl kK knaccmndukaumm maTepumarnos. https://edu.vsu
Knaccudmkaums Knaccudukauymusa no coctasy, popmam .ru/courselvie
mMaTepunanos CYLLIeCTBOBaAHWS, CTPYKTYpE, MYHKLUNOHAMNBHBLIM w.php?id=112
CBOWCTBaM, 06nacTam NnpMMeHeHus. 54
KOHCTPYKUMOHHBIE 1 (PyHKUMOHANbHbLIE MaTepuarnbl.
Knaccuduvkauusa matepmanos no pyHKLMOHaNbHLIM
cBOMCTBaM
1.2 OcHOBHbIe NPUHLMMBI MpuHUMNBI NEPUOANYHOCTU; CTPYKTYPHOrO AN3anHa; https://fedu.vsu
nonyyYeHus matepuanos XUMUYECKOrO, TEPMOOUHAMUYECKOTO U CTPYKTYPHOTO .ru/courselvie
nogobusi; HenpepbIBHOCTU U COOTBETCTBUS w.php?id=112
KOMMOHEHTOB PAaBHOBECHOW CUCTEMBI, OFPaHNYEHNS 54
yucna He3aBUCUMbIX MAapamMeTPOB COCTOSIHNS B
pPaBHOBECHOW CUCTEME; CTPYKTYPHOTO
pa3ynopsAoYeHns N HEMOCTOSIHCTBA COCTaBa;
XUMWNYECKOTO, CTPYKTYPHOIO, ha30BOro YCIOXHEHWS;
XUMUYECKOM, rpaHyrioMeTpuyeckon 1 ¢a3oBom
OOHOPOAHOCTU; 3KBUBANIEHTHOCTUN NCTOYHMKOB
Becnopsgka B yCroBUSX MUHUMMU3aL MK CBOOOAHOM
aHeprnn cuctemsbl (npuHumn A.Berna); oguHakoBoro
adhpekTa pasnUYHbIX PUNKO-XUMUYECKUX
BO34ENCTBUN; CUHEPreTUYECKoro adpdekTa pasnuyHbIX
PU3NKO-XMMUYECKUX BO3LENCTBUIA; HEPABHOLEHHOCTM
obbeMa 1 NOBEPXHOCTU; METACTabUINBHOIO
MHoroobpasus
VMcnonb3oBaHve anarpamm Bpems - Temnepatypa —
MpeBpalleHne Npu co3gaHMn maTtepuarnos
KOHTponvpyembiMn ceonctBamun. Camocbopka u
camoopraHusaums
1.3 MNonynpoBoAHMKOBLIE

maTepuani

Mpobnembl U TEHAEHUUW B COBPEMEHHON XUMUM U
TEXHOMOrMM NoNyNpoBOAHMKOB. [€TEepPOCTPYKTYPbI U
cBepxpeLeTky. MonynpoBoaHMKOBbLIE KBAHTOBbIE

https://fedu.vsu
.ru/courselvie
w.php?id=112




TOYKU Kak 3aMeHa TpaguLMOHHBIX HEOPraHNYeCKNX u
OpraHnyeckmx JIFIOMUHOGOPOB.
TepmoanekTpnyeckme maTepuansl. [lepcnekTuBHbIE
BeLLeCcTBa 4119 CO34aHUs TEPMOINEKTPUYECKUX
mMaTepmnanoB HOBOIo NOKoJ1eHUA —
nonynpoBOoAHUKOBbIE KNnaTpaTbl, CKYyTTepyauThbl,
HaHOKOMMO3UTbl N HECOPA3MeEpPHbIE CNOXXHbl€ OKCUAbI.

54

1.4 Kepamuyeckne matepuansl Kepamuuyeckme matepuansl C AU3NEKTPUYECKUMNA, https://edu.vsu
MarHUTHbIMW, ONTUYECKUMU, XUMUYECKNMU U .ru/coursel/vie
agepHbiMu pyHKunsaMu. Matepuansl Ha ocHoBe w.php?id=112
HUTpUAa KpemHusi. TBepgodasHbie ANEKTPONnUTLI U 54
3MNeKTpOoAHble MaTepuansl.
HoBble BbiCOKOTEMMNEPATYPHbIE TEXHONOTNYECKME
npoLecchl ucnonb3yLme matepuansl Ha ocHose HfC.
[MepcnekTnBHbIE KEPAMUYECKUE KOMMO3UTHI.
15 CynepuoHuku Knaccuyeckune cynepuoHnkn. OneKTpOHHO-NOHHbIE https://edu.vsu
NPOBOAHMKN. [POTOHHbBIE NPOBOAHMKU Ha OCHOBE .ru/courselvie
ueppata 6apus. NpumeHeHne TBepabIX ANekTponuToB. | w.php?id=112
HoBble cynbuna-noHHbIE NPOBOAHMKN HA OCHOBE 54
TMONAHTAHOWMAATOB LUENOYHO-3eMerbHbIX METaNIoB.

1.6 MarHutHble maTepuansl BaxHenwwme Tunbl MarHUTOMANKMX U MarHuToxecTkux | https://edu.vsu
matepuanos. MarHuTHele MeTannbl 1 cnnasbl TUNa .ru/courselvie
anbHuko, SmCos n Fe-Nd-B. MarHutoguanexkTpukm w.php?id=112
TMNa eppMTOB CO CTPYKTYPON LUNNHENMW, rpaHara, 54
marHeTonntomMouTa. MaTepuansl ¢ konoccasnbHbIM

MarHeToconpoTUBIEHNEM (HOBbIE MarHUTOAKTUBHbIE
KOMMNO3WTbl 1 MaTepuarnbl ANs MarHUTHOW 3anncy,
CMUHTPOHWKA).
1.7 BuomaTtepunansl TpeboBaHus kK MaTepuanam, UCnonb3yeMbiM Ans https://edu.vsu
npoTeanpoBaHusl. Kepamudeckne matepmansl Ha .ru/courselvie
ocHoBe Al,O3 n ZrO,, rmgpokeun- n dptopannaTuTa. w.php?id=112
BroaktmBHas cteknokepamuka. PeppomarHuTHas u 54
paguoakTuBHas buokepamuka Ans nevyeHns
3r10Ka4eCTBEHHbIX Onyxorien. YnsTpaaucrnepcHble
MaHraHUTbl B TEPMUYECKOM FIEYEHNN PAKOBbIX
onyxonew u TpaHcnopTe nekapcTts. Kepamuka gns
NpoTe3MPOBaHNs 3y0OB.
1.8 MaTtepuansl ans XpaHeHue Bogopoaa. AacopbunoHHbIe MeToAbI https://edu.vsu
BOLOPOOHOMN SHEPreTUKM XpaHeHus1, UICNOMb3ytoLne yriepoaHble HAHOBOSOKHA, | .ru/courselvie
HaHOTPYOKM, KpUCTanNnIM4eckne MMKpPONopuCTLIE w.php?id=112
MeTannopraHMyeckme kapkacbl. XuMmnyeckme metoasbl 54
XpaHeHus BO4opoada — UCMofb3yemble MaTepurans.
MeTannornapuapl kKak cpega xpaHeHus Bogopogaa.
[MpOTOHHbIE 3NeKTPonUTLI. BeicokoTemMnepaTypHbie 1
HM3KOTEeMNepaTypHble NPOTOHHbIE ANEKTPOMUTLI.

1.9 HaHomatepuansl HaHOCTPYKTYpHbIE 3alLNTHbIE TEPMO- U https://edu.vsu

KOPPO3MOHHOCTONKME NOKPbITUS. KOHCTPYKLMOHHbIE .ru/courselvie
HaHOCTPYKTYpPHbIE TBEpAble Crnasbl. w.php?id=112

HaHoCTpyKTYypUpOBaHHbIe KpUCTanibl 418 OTOHUKN. 54
1.10 «Msirkme» opraHuyeckme C 6 https://fedu.vsu
MaTepuans! WHTETUYECKNe 1 buonormyeckue ru/courselvie
camocobuparoLmecst MArkme MosnekyrnspHble w.ohp2id=112

maTtepuansl. MonekynspHble MarHuTbl P IOE-)4

1.11 «YMHbIE» MaTepuansl TepmoanekTpuku, MynbTudepponKu, https://edu.vsu

MarHMToKanopuyeckme matepuarnsi. .ru/courselvie
MarHuTopeonornyeckme, anekTpopeonornyeckmne w.php?id=112
XnakocTu. Tepmo- 1 hOTOYYBCTBUTENbHbIE 54
nonvMmepsl.
2. NpakTn4yeckme 3aHATUA
2.1 OCHOBHbIE MOHATYS. Knaccudmkauymsa no coctasy, bopmam https://edu.vsu

Knaccudukauus
marepuanos

CyLLEeCTBOBaHMS, CTPYKTYype, PYHKLMOHAMNbHBIM
CBOWCTBaM, 06nacTam NpMMeEHeHNs.
KOHCTPYKUMOHHBIE 1 hyHKUMOHANBHBIE MaTepuarnbl.
Knaccudmkaums matepuano no yHKLMOHANbHbIM

.ru/courselvie
w.php?id=112
54




CBOMCTBaM

2.2 OCHOBHbIE MPUHLUUMBI OCHOBHbIE MPUHLUMMbI https://edu.vsu
nony4eHns Matepuanos nosfy4yeHns MmaTepuanos .ru/courselvie
w.php?id=112
54
2.3 MonynpoBoaHMKOBbIE Matepuanbl gns npeobpaszoBaHUsA CONHEYHON https://edu.vsu
mMartepuvansbl 3Heprum. AMOPdHbIN U HAHOKPUCTaNNYECK1N .ru/courselvie
KPEMHUWI, TOHKMNE MMEHKM XanbKoreHnaoB. TponHble w.php?id=112
NonynpPoBOAHMKN U MHOTOCITOMHbIE FETEPOCTPYKTYPbI 54
Ha nx ocHoBe. CeHCMBMNM3MpoBaHHbIE KpacuTenem
conHeyHble batapeu (s4enkm peTuens),
MEe30MOpUCTbIE OKCUOHbBIE NMOMYNPOBOAHUKM.
CeeTtoamoasbl (LED) — ncnonb3yemble matepumarnbl 1
TEXHOMNOrm
2.4 Kepamuuyeckne matepuansl BbicokoTeMnepaTypHble cBepxnpoBogHuku (BTCI). https://edu.vsu
OnuHHomepHble BTCI1-maTepuanbl: NeHTbl 1 npoBoga | .ru/course/vie
B cepebpsiHon 06onoyke, NNeHKM Ha w.php?id=112
OUTEKCTYPUPOBAHHON METanNMMYECKON fNeHTe. 54
OK30TMYeCKNE CBEPXMPOBOAHUKM (OpraHmyeckne
cesepxnpoBogHuku, HTCI). Obnactn npumMeHeHus
BTCIl-matepuanos (yctporicteo SQUID-
MarHuTomeTpa, Tomorpada, noesga Ha MarHUTHOWM
noayLke, aHTEHH, NOrMYeCcKNX SNeMeHTOB,
NPOMBbILLNEHHBIX AMMHHOMEPHbIX CBEPXNPOBOAHNKOB,
orpaHumuuTenen npegenbHo-gonycTtnumoro Toka, M-
reHepaTtopoB, TpaHCOpMaTopoB)
2.5 CynepuoHuku KaTogHble 1 aHoOHble MaTepuanbl NMTUEBbIX 6atapen | https://edu.vsu
(Ha ocHoBe k0HaNbTUTOB, MAHrAHUTOB M HUKENATOB .ru/courselvie
nutns. MaTtepuanbsl MukpobaTtapem w.php?id=112
KapAMOCTUMYIATOPOB.) 54
2.6 MarHuTHble maTepuarnsbl YcTponcTea 3anmcu n xpaHeHusi nHopmaumm Ha https://edu.vsu
OCHOBE CErHeTO3NEKTPUKOB 1 DEPPOMArHETUKOB. .ru/courselvie
MarHuTHble XXngKocTu. HuskopasmepHble MarHutHole | w.php?id=112
CTPYKTYpbI (dpasbl MNMuepnca, «NeCTHUYHbIEY 54
coefunHeHus)
2.7 BuomaTtepunansl YrnepogHas kepamuka s CepAeYHOro kranaHa. https://edu.vsu
Yrnepop kak matepuan uMmnnaHtaTos. buommmeTuka. .ru/courselvie
w.php?id=112
54
2.8 MaTtepuansl ans MaTepuansl, ucnonb3yemble ANg O4YUCTKN BOAOPOAA. https://edu.vsu
BOOOPOAHOW 3HEPreThKu Co3gaHne KoMNO3UTHLIX MeMOBpaH ANst O4YMCTKU .ru/courselvie
BOgopoaa. w.php?id=112
54
2.9 HaHomaTtepuansl HaHomatepuanbl ans cosgaHusa membpaH. Mopuctele | https://edu.vsu
oKcupa antoMUHUA, OANOKCUA TUTaHa. .ru/courselvie
w.php?id=112
54
2.10 «Msrkme» opraHuyeckme OpraHu4yeckme NonynpoBOAHMKN, OpraHmyeckmne https://edu.vsu
MaTepuanbl ceeTomnsnydvarowme guogbl (OLED), opraHnyeckue .ru/coursel/vie
nonesble TPaH3NUCTOPHI. w.php?id=112
54
2.11 «YMHbIE» MaTepuansl lMbe3oanekTpuyeckue maTepuansl Ans Co3aaHus https://edu.vsu
CEHCOopOoB U akTioaTopoB. Cnnaebl C NAMATLIO POPMbI .ru/courselvie
(HUTKHON). w.php?id=112
54
3. llabopaTopHbie 3aHATUSA
3.1

3.2




13.2. Tembl (pa3aensl) AUCUUNNUHBI U BUAbI 3aHATUN

Buapl 3aHATUIN (KONMYECTBO YacoB)
Ne HavmeHoBaHue Tembl CaMoCTOSTeNnbhas
n/n (pasgena) gucumnnuHbl Jlekuumn MpakTtnyeckne | JlabopaTopHbie pa6ota Bcero
OCHOBHbIE MOHATYUS.
1 Knaccudmkaums 2 3 - 3 8
mMaTepuanoB
OCHOBHbIE MPUHLMNBI
2 nonyvyeHus MaTepuarnos 2 3 B 8 8
MonynpoBogHUKOBbLIE
3 maTepuansi 4 3 B 3 10
Kepamnyeckue
4 maTtepuansi 4 3 B 3 10
5 CynepvoHuKkn 3 3 - 3 9
6 MarHuTHble MaTepuarnbl 4 4 - 3 11
7 Bruomatepuansi 3 4 - 3 10
MaTepuanbl ans
8 BOJOPOAHON SHEPreTUKM 4 6 B 4 14
9 HaHomaTtepuansi 4 3 — 4 11
«Msirkue» opraHuyeckue
10 maTtepuansi 2 2 B 4 8
11 «YMHble» MaTepuanbl 4 2 - 3 9
Wtoro: 36 36 — 36 108

14. MeToan4yeckue ykasaH1A Ans ody4arowmuxca no 0CBOEHUI0 AUCLUMNSTUHDbI

B npouecce n3yyeHns aucuunnuHel npeanonaratotcda: pabota ¢ KOHCNeKTamMn nekunin m
nnTepaTypHbIMU NCTOYHUKaAMU, CrieLmnanmu3mpoBaHHbIMN MHTEPHET-pecypcamMu, 6azammn AaHHbIX
n 6ubnuoTtekammn; NoAroToBka u 3awmTa pedepaTos.

M3ydeHne pasgena «llonynpoBogHUKOBbIE MaTepuanbl» 0asvpyeTcss B TOM 4ucne Ha
3HaHUAX, MOJSIYYEHHbIX B pes3ynbTaTe OCBOEHUA AuMCUMNANHBI  «[MonynpoBOAHUKOBLIE
Matepuanbl U CBEPXMPOBOAHWKWY», MNO3TOMY TpebyeTcs MOBTOPEHWE paHee W3YYEHHOro
mMaTepuana.

PekomeHgaumMm no OCBOEHUIO AUCUUMNNUHLL: HEOBXOAMMBbI cucTemMaTuyeckass pabota c
KOHCMEKTOM NEeKUMA 1 nNuTepaTypHbIMU UCTOMHUKaMK, a Takke C TeMatuyeckumum UNHTepHeT-
pecypcamu.

TeKyLwui KOHTPONb NPOBOANTCS B (POPME YCTHOrO ONpoca, KOHTPOSIbHbIX paboT.

Bo3aMOXHO  nonyyeHve 3a4éta aBTOMATOM  MNPU  BbIMOSIHEHUM  TpeboBaHUM,
nepeymcrieHHoix B . 20.

PekomeHgaumMm no OCBOEHUIO AUCUUMNUHLL: HEOBXOAMMBbI cucTemMaTuyeckass pabota ¢
KOHCMEKTOM NeKUMA 1 NuTepaTypHbIMU UCTOYHUKaAMKU, a Takke ¢ Tematnyeckumum NHTepHeT-
pecypcamun. WcnonesosaHne JYMK https://edu.vsu.ru/course/view.php?id=11254. JYMK
«lMepcnekTuBHblE  YHKUMOHANbHbIE MaTtepuanbl» Ha noptane BlIY  «3neKkTpoHHbIN
YHUBEPCUTET» COOEPXKUT MEeTOANYECKNE MaTepuarbl, Npes3eHTauun nekumm, y4ebHole nocobus
N HeobxoaMMble ANA U3ydeHnss ANCUMNIMHBLI Matepuansl. [pu peanusaumm ANCUUNINHBI Takke
ncnonb3ylTcss  cepsucbl  BuageokoHdepeHumn (BigBlueButton, Zoom, Discord u gp.),
3MEeKTPOHHAas rnoyTa, MecceHaKepbl U coumarnbHble CeTu.

15. lMepeyeHb OCHOBHOW WU [OOMNOJSIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,

HeobXoaUMBIX AN OCBOEHUSI ANCLUMUNIIUHBI (Criucok numepamypbl 0GhOPMISIEMCs 8 COOM8emcmeuu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyusi 05151 ecex aud08 UCMOYHUKOS)

a) OCHOBHasg nuTeparypa:

Ne n/n UcTouHuK

daxnbmaH b. Xumna HoBbIX MaTtepmanoB 1 HaHoTexHonorum / 6. ®axnbmaH ; nep. ¢ adrn. 4. O.
1. YapknHa n B. B. YTouHukoBow ; nog pegn. tO. . TpetbsikoBa n E. A. N'yaunuHa. — JonronpyaHbii
: Mutennexkr, 2011. — 463 c.

2. Enucees A. A. ®yHKUMOHanbHble HaHomatepwanbl: y4eb. nocobmue / A. A. Enucees, A. B.




JNlykawwmH. — MockBa : dusmarnut, 2010. — 454 c. /| «YHuBepcuTeTckad dubnunoteka online» :
3NEKTPOHHO-6nbnunoteyHasa cuctema. — URL : http://biblioclub.ru

0) gononHUTenbHasa nuTeparypa:

Ne n/n NcTOYHMK

KHoTbko A. B. Xumua TBepaoro tena : y4ebHoe nocobue ansa cryg., obyd. no cneunansbHOCTH

3. 020101 (011000) "Xummua" / A. B. KHoTbko, W. A. TpecHsikos, 0. [1. TpeTbsikoB. — Mockea :
Academia, 2006. — 301 c.

TpeTtbsikor 0. [1. BBeaeHne B xuMuto oyHKLMOHAnNbHbLIX MaTepuanoB. MeTtoguyeckasi

4 paspaboTka K Kypcy nekumn « DyHkumMoHanbHble Matepuansi» / HO. [1. TpeTbsikos, E. A.

' lN'yannuH. Mocksa : MockoBCKMIN rocyaapCTBeHHbIN yHuBepcuTteT uMm. M. B. JlomoHocoBa,
dakynbTeT Hayk 0 matepuanax, 2006. — 125 c.

Hay4Hble OCHOBbI HAHOTEXHOMOIMI 1 HOBblE NpUBOopHI : y4ebHK-MoHorpadus / nog pea. P.

5. Kencanna, A. Xamnu, M. leoreraHa ; nep. ¢ aHrn. A. [1. KanawHwnkoBa. JJonronpyaHbin :
Wutennekt, 2011. — 527 c.

Bect A. P. Xumusa tBepaoro tena: Teopusa u npunoxenns: B 2 4. 4. 1/ A. Bect ; lNep. c aHrn. A.
P. Kayns, W. B. KyueHka, nog pea. 0. 1. TpetbsikoBa. — Mocksa : Mup, 1988. — 555 c.

Bect A. P. Xumusa tBepgoro tena: Teopus u npunoxexus: B 2 4. Y. 2/ A. Bect ; lNep. c aHrn. A.
P. Kayns, W. B. KyueHka, nog pea. 0. [I. TpeTtbsikoBa. — Mockea : Mup, 1988. — 334 c.

lMNopenuk C. C. MaTepuanoBefeHvne nonynpoBOAHMKOB U ONINEKTPUKOB : y4eOHMK Ans CTyA.
BY30B, 00y4. MO HanpaBneHno NOAroTOBKM BakanaBpoB 1 MarncTpos "MaTepuanoBegeHue u

8. TEXHOJI0rMS HOBbIX Matepmanos” 1 HanpaBneHUo AMNIIOMUP. CNeunanMcToB
"MaTtepuanoBegeHue, TexHonornm matepmanos u nokpbiTnin" / C. C. Nopenuk, M. A.
Hawesckuin. — 2-e nsg., nepepab. n gon. — Mockea : Mucuc, 2003. — 480 c.

lN'ypesunu HO. A. Teepaple anektponuthl / FO. A. lN'ypesuny ; AH CCCP; OtB. pea. A. I1. JleBaHtok.
— Mocksa : Hayka, 1986. — 171 c.

BeicokoTemnepaTypHble cBepxnpoBogHukn : lNep. ¢ anrn. / [A. Y. Cnenr, P. . Meccwmep, P. B.
Mapdwm v gp.] ; MNMog pea. O. Hencoxa n gp. — Mocksa : Mup, 1988. — 400 ¢

MumenTten k. Bo3amoxHOCTU xumum cerogHs u 3aBtpa / [bkopmk MNMumenTen, keHecc KyHpog ;
11. | nep. c aHrn. B. A. Cunauesa, 0. A. YcTbiHiOKa ; nog peg. HO. . TpeTtbsikoBa. — Mocksa : Mup,
1992. — 288 c.

Tpetbskos 0. [1. Kepamuka - maTepuan 6yayuwero / KO. [l. TpeTbskos, tO. I'. MeTnuH. — Mocksa

10.

121 3yanme, 1987, — 47 c.
AHnmunua WN. E. MaTtepmansl Ans BOOOPOOHON 3HepreTukm : [ydebHoe nocobue gns ctyq., obyu.
13 no HanpasneHuno 020100 "Xumua" n cneumansHoctn 020101 "Xumua"] / U. E. AHumunua, H. A.

KoueTtoBa, A. A. HenmaH ; Ypan. roc. yH-T um. A.M. Fopbkoro. — EkatepuHbypr : Usgatenbcteo
Ypanbckoro yHusepcuteTa, 2009. — 124 c.

14. | HeopraHuyeckne matepuansl : XypHan

15. | Materials Today : xxypHan

16. | Nano Letters : scientific journal, American Chemical Society

B) MH(pOpPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLnansHblie pecypcbl UHTEPHET)*:
Ne n/n Pecypc
1 https://www.lib.vsu.ru/ - cant 3oHaneHown Hay4yHon Brubnmnotekn BopoHexckoro
rocyapCTBEHHOrO yHMBepcuTeTa
2. | http://www.elibrary.ru — Hay4Has anekTpoHHas 6ubnuoteka
3 http://www.sciencedirect.com - 0OAuH 13 KPYMHENLLNX B MMPE OHManH-COOPHUKOB
" | onybnukoBaHHbIX HayYHbIX uccrnegosaHun (Elsevier)
http://www.rusnanonet.ru/ - tHpopmMaLUMOHHO-aHaNNTUYECKNIA NOPTan POCCUIACKON
HaLUWOHaNbHOW HAHOTEXHOMNOrMYECKOn ceTn
5 http:/biblioclub.ru/ - AnekTpoHHO-6MbnNMoTeYHas cuctema "YHuBepcuTeTckas bubnmoTeka
" | online",
6. | http://www.studmedlib.ru/ - AnekTpoHHO-6MBNMoTeYHas cuctema "KoHcynbTaHT cTygeHTa"

4,

16. MNepeyeHb y4eOHO-MeTOAUYECKOro obecrnevyeHUss ANsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduydeckue pekomeHOauuu, nocobus, 3adayHuku, Memoduyeckue yKasaHUsi 0 6bIMOHEHUI
npakmu4yeckux (KOHMpPOsibHbIX), Kypcosbix pabom u dp.)

Ne n/n NcToYHmK

MpaKTUKyM CUHTE3 N UcCnefoBaHWe HAHOOUCTEPCHbIX CUCTEM [ANEKTPOHHbLIN pecypc] : y4ebHo-
MeToamyeckoe nocobue : [ans cTyad. 4 K. QHEB. OTA-HUSA XUM. dak., ansa HanpaeneHus 020300 -
Xnmug, dumsunka n mexaHnka matepuanos] / BopoHex. roc. yH-T ; [cocT.: E.B. TomuHa n gp.]. —
OneKTpoH. TeKcToBble AaH. — BopoHex : NspgaTtensckuii gom BI'Y, 2015. — 3arn. ¢ tutyn.



https://www.lib.vsu.ru/
http://elibrary.ru/
http://www.sciencedirect.com/
http://www.rusnanonet.ru/
http://biblioclub.ru/
http://www.studmedlib.ru/

aKkpaHa. — CBobogHbIV AocTyn u3 nHtpacetn BIY. — TekcTtoBbin dhann. —~Windows 2000; Adobe
Acrobat Reader. — <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-102.pdf>.

17. OGOpasoBaTesfibHble TEXHONOrMU, UCNONb3yeMble nNpu peanusauum y4eOHOMU
ANCLUMNIINHBbI, BKMOYass AUCTaHUUOHHble oOpa3oBaTtenbHble TexHonorun (OOT),
3aneKTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

Mpn peanusauun ANCUMNIINMHBLI UCMOMB3YKOTCA PasfiMyHble TUMbl NEKUUA — BBOAHbIE
neKkumMm, MHOPMAaLMOHHbIE NeKuMu C Budyanusaumen (MynbTUMeAWiHble npes3eHTaumu), no
oTAeNbHbIM TeMaM — 0630pHble. Ha npakTu4ecknx 3aHATUSX: BbICTYyNNeHne ¢ pedepartamu,
CeMMHapcKkne 3aHATUA. Tekyllas aTTectauus OCyLlecTBnseTcsa B (opme YCTHOro omnpoca,
npomexytoyHas — no KNM.

QYMK https://edu.vsu.ru/course/view.php?id=11254

Mpn peanusaumm OUCLMNIMHBLI C UCNOMb30BaAHNEM AUCTAHUMOHHBLIX O0BpasoBaTesibHbIX
TEXHOSOMMA UCMONb3YKTCA WHCTPYMEHTbI 3NEKTPOHHON WH(OpMaLMOHHO-06pa3oBaTebHON
cpegbl  BI'Y  «OnektpoHHbin  yHuBepcuteT  BlY»  (https://edu.vsu.ru),  cepBuchl
BnageokoHgepeHumin (BigBlueButton, Zoom, Discord u ap.), anekTpoHHasa noyTa, MecCeHLKepbl
N counarbHble ceTu

18. MaTepunanbHoO-TeXHUYeCKOe obecneyeHme AUCLUNIINHDI:
MynbTumMeguiHbin npoektop BENQ, akpaH, HoyTOyK

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OLEeHKM ocBOEHMS obyyatowmmmncs y4ebHoro MaTepuana onpeaensieTcs
coAepXXaHneM crieQyrLmnx pasaenos AUCLMNIUHGIL

HanmeHoBaHue NHaunkaTop(bl
r’|\;gn pasgena QUCUUMIvHBI K?J.NVIII;((%;?H LI,C';.'C:TI/IM(eIElEIFI) OueHouHble cpeacTBa
(moagyns) KOMNeTeHUmn
OCHOBHbIE MOHATKS. AK-2.1 YCTHbIN onpoc
1. Knaccudukauua MK-2 I'IK-2.2
mMaTepuanos )
5 OcCHOBHbIE NPUHLMMbI AK-2 MNnK-2.1 YCTHBIN onpoc
" | monyyeHusa maTtepuanos MK-2.2
YCTHbIN onpoc
3 MonynpoBoaHMKOBbLIE AK-2 MK-2.1 Kpyrnein cton
' mMartepuansbl MNnK-2.2 Pedepat
Kpatkne coobuieHust
YCTHbIN onpoc
o|  epmmeoue | nz | D62 Pedepn
) Kpatkne coobLueHus
MnK-2.1 YCTHbIN onpoc
5. CynepuoHukn MK-2 AK-2 2 KpaTkute cooBLueHus
AK-2 1 YCTHbIN onpoc
6. MarHuTHble maTepuansl MK-2 I'IK-2.2 KpaTkune coobLueHus
) Pedepat
MnK-2.1 YCTHbIN onpoc
7. BuomaTtepunansl MK-2 AK-2 2 KpaTkute cooBLueHns
MaTtepuansl ans YCTHbIN onpoc
o MK-2.1 o
8. BOZAOPOAHON MK-2 AK-2 2 Kpyrnbin cton
3HEpreTukn ) Kpatkune coobLieHust
MK-2.1 YCTHBIN onpoc
9. HaHomaTtepuansl [MK-2 nK-2.2 KpaTkue cooBiueHus
10. «Msrkue» MK-2 MK-2.1 YCTHBIN onpoc



http://www.lib.vsu.ru/elib/texts/method/vsu/m15-102.pdf

HanmeHoBaHue NHankaTop(bl)
rll\ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” [OCTUXEHMS OuerouHbie cpeacTsa
(mopgyns) 4 KOoMneTeHummn
opraHumyeckume nK-2.2 KpaTkune coobLieHuns
maTtepuansi
MnK-2.1 YCTHbIN onpoc
11. «YMHble» Matepuansl MK-2 NK-2 2 KpaTkue coobLueHus
[MpomexyToyHas aTTectauusi MeDeyeHs BONDOCOR
dopma KOHTPONs — 3a4€T C OLIEHKOMN P P

20 TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYECKUEe MaTepuanbl, onpeaensroLwime
npoueaypbl oLueHUBaHUSA

20.1 TeKywMn KOHTPOIb ycneBaeMocTun

KoHTponb ycneBaemocTv No AUCUUNIIMHE OCYLLECTBNAETCS C MOMOLLbIO CreayoLWmX OLEHOYHbIX
CpencrTs:
Pegbepamei
Kpamkue coobuweHus
Kpyanbili cmon
YemHbit onpoc

Tembl pedepaToB
1. CeHcnbUnM3nMpoBaHHbIE KpacuTenem CosniHeuvHble 6aTapen (a4verikn peTuens)
2. ToHKast kepaMmmyeckasl TeXHONorns
3. XXepTBeHHble kKepaMnyeckme matepmansl A aTOMHOW 3HePreTUKn
4. AKTUBHbIE ON3NEKTPUKN
5. SQUID-MarHUToMeTp: YCTPOMCTBO, NPUHLMN paboThl, NpUMEHsieMble MaTepuansl
6. Ncnonb3oBaHne CBepPXNPOBOHMKOB B TOMOrpadax: npuMeHeHne n nepcnexkTuBbl
7. OpraHunyeckune cBeTousny4varoime guoapl

TpeboBaHus kK odbopmneHnto pedeparta

PedepaT npeacraBnsdetcs B anekTpOHHOM Buae B dpopmarte aokymeHta MS Word. CTpyktypa
pecdbepaTa: BBeAeHME, OCHOBHOM TEKCT C nogpasgeriamu, 3aknioyveHue, cnucok nutepatypbl. Cnncok
LMTMPYEeMbIX UCTOYHUKOB odopmnsieTca B cootBeTcTBUM ¢ TOCT. O6bEM pedepaTa — He MeHee 12
CTpaHuL.

BbicTynneHve gns ayauvtopum AOMKHO ObiTb NPOBEAEHO C MCMOSb30BaHWEM Mpe3eHTauuu,
KoTopas [OfbKHa BKMYaTb B Oonblien Mepe WAMKCTPaTUBHBING Matepyan U MUHUMYM TekcTa
(NOSICHEHWS1, 3aronoBKK, KNKYEBLIE MOMEHTHI).

OnucaHwe TexHONorMm NpoBeaeHns

MNpencrtaeneHne pedepata npoBoaMUTCA B opmaTe BbICTYyNSNieHMe Onsg  ayautopum
UCnomnb3oBaHMEM Mpes3eHTauum (Takke 3arpyxaetcsd B  COOTBETCTBYWOLWMKA  pas3gen  Kypca
«lMepcnekTnBHble (PYHKUMOHaNbHbIE MaTepuanbl» Ha nopTtane «ONEeKTPOHHbIA yHuBepcuTeT BIY»),
KOTopas [JOoSbkHa BKMYaTb B Oonbllen Mepe WNNIOCTPaTUBHBLIA Matepuan M MUHUMMYM TeKcTa
(nosiCHeHWs1, 3aronoBku, Kro4veBble MOMEHTbI). [lo wuTtoram npoBoguTcs obcyxaeHue pedepaTa,
OOKNaguunKy 3agatoTcs BONPOChl NpenogaBaTenemM 1 CTyaeHTamu M3 ayanTtopun.

TpeboBaHuna K BbINONHEHWIO 3a4aHUI (LIKanbl U KOUTEPUWN OLIEHVBAHNS)

OueHuBaHMe NpoBOAMTCA MO CNneayrLUM KpUTEPUSAM:

1) lNMonHoTa npeacTaBneHns martepuana B pedepare, COOTBETCTBME OOBLEMY, CTPYKType,
HannyMe OCHOBHbIX pa3genoB — MakcMmarnbeHo 3 6anna;

2) OdopmneHne TekcTa pecdpeparta, npeseHTaumm, cooTBetcTBue TpeboBaHmam u OCT —
MakcmmarnbHo — 2 6anna

3) KauecTBO BbICTYNNeHnst 1 npeacTaBneHns pedeparta — MakcumarnbeHo 2 6anna;

4) OTBeTbI Ha BONPOCHI — MakcMmMarnbHo 2 6anna.

KpaTkue coobeHus



Peanusytotca B popmate «PedepupoBaHme HayyHbIx cTaTen». Heobxoanmo nogrotoBuTb OAHO
coobLeHne O NPOYMTaHHOM Hay4yHOW cTaTbe M3 NBOro HayyHoro >XypHana (Ha PycCKOM WM Ha
AHINIMNCKOM $I3bIKE), TeMaTUKa KOTOPOro Tak MMM MHa4ye cBsidaHa C NobbIM M3 KNacCcoB M3ydYaeMmblX B
Kypce (PyHKUMOHanNbHbIX MarepuanoB, O3HAaKOMUTbLCA C HeW W pacckasaTb 00 OCHOBHbIX
NpeAcTaBfeHHbIX B HEW pesynbTatax C MCNofb3oBaHWEM npeseHTauun. TpeboBaHWUA: TUTYNbHbIN
cnang — ®NO goknagyumka, cebifika Ha ctaTthio, opopmneHHas B cootBeTcTBUM ¢ TOCT, CkpuH nepsom
CTpaHuupbl ctatb. Konnyectso cnangos ¢ UNNIOCTPATUBHBIM MaTepuanoMm U HeobXxoAMMbIM TEKCTOM —
4-5. Asblk nybnukauun: pyccknin UnNu aHrmmnckmin. Bpems BbICTYNNEHNS — 40 5 MUHYT.

OnucaHue TexHonorMm NposegeHns

MpeacrasneHne kpaTkux cooblueHun npoBoauTca B oopmaTe BbICTyNNeHWe Ans ayautopum c
ucrnonb3oBaHMeM MpeseHTauMm (Takke 3arpykaeTtcsd B COOTBETCTBYWOLWMWA  pasgen  Kypca
«lMepcnekTnBHble (PYHKUMOHANbHbIE MaTepuarnbl» Ha nopTane «ONeKTPOHHbIA yHuBepcuTeT BIY»),
KOoTopas [oSfbkHa BKMYaTb B 6Gonbllen Mepe WNNIOCTPaTUBHBLIA Matepuan M MUHUMYM TekcTa
(NosiCHEHWs1, 3aronioBKM, KIOYeEBble MOMEHTbI). 1o utoram npoBoauTcA 06CyXOeHWe, AOKNaguuKy
3agaloTcsa BOMNPOChI NpenogasaTteneM U ctygeHTaMmu 3 ayautopuu.

TpeboBaHUs K BbINOSIHEHWIO 3a4aHUN (MW LLKaSbl U KPUTEPUWN OLEHUBaHUA)
OueHuBaHne NpoBOAMTCA MO CNeayrLLUM KpUTEPUSAM:
1) KayecTBO BbICTYNMEHMSI OOKNad4vvKa, ypOBeHb BriageHusi matepuanioM — MakcumanbHO 2

6anna;
2) OchopmneHne npeseHTaummn — makcumansHo 1 6ann;
3) OTBEeTbI Ha BONPOChI — MakcumarbHo 2 Banna.
MepeyeHb TeM ANA 06CyXAEHUA — KPYrNblA CTOS
Kpyrnein cton Ne1. «ConHevHasn aHepreTuka (renmoaHepreTuka)»

1. TNpobnembl N COCTOSIHNE COBPEMEHHOW SHEPTETUKN

2. [envoTepmanbHas u (poTOBOMNbTaNYECKas 3NeKTPOCTaHLmMm

3. TNpuHuUMn paboTbl renMoTepmanbHOM anekTpocTaHumm. CoBpeMeHHbIe NPoeKTbl. icnonb3yemble
mMartepuarnbl

4. ®oToBOMbTaN4ecknin acpdekT. ictopmna sonpoca

5. Y10 Takoe CorHeYHbIN anemMeHT? Tunbl CONMHEYHbIX 9NIEMEHTOB.

6. 3nemeHTbI C reHepauuein 3apagoB B o6beme nornynpoBoAHMKa pasaeneHvemM 3apsagoB Ha pn-
nepexoae (anemeHTbl AnogHoro tuna). O6bLEMHbIE U NNIEHOYHbIE 3NieMeHTbl. Micnonb3yembie
mMaTepwanbl

7. MpuHunn paboTbl aeMeHTa AUogHOro Tuna

8. CeHcubunmsmpoBaHHble KpacuTenem cornHedHble ayenkn (Dye-Sensitized Solar Cell - DSSC) —

sayenkn Npetuens — NnpuHUMN paboTbl N UCNONb3yeMble MaTtepuarbl

9. BddekTnBHOCTL poTonpeodbpasoBaHus. NoTepn adpdekTnBHoCTM hoTonpeobpaszoBaHus

10. KpemHueBas potoBonbTanka. AMOPGHbLIN U HAHOKPUCTANINYECKUIA KPEMHUIA

11. TexHonornm co3gaHnNsa CONTHEYHbIX 3NIEMEHTOB

12. Ncnonb3oBaHue — aHeproobdecneveHme 3gaHni, arekTpoMoodnnm, kKocMmyeckas obnacTb u T.4.
YCTpONCTBa Ha COSTHEYHbIX 3NIeMeHTax

13. CoBpeMeHHOE COCTOsIHME U NePCneKTUBbI

Kpyrnein cton Ne2. «MaTtepuans! Ansi BOOOPOAHOW 3HEPreTUKU»
I. XpaHeHune Bogopona. Bogopogakkymynupyrowme matepmansl
e ApacopbumoHHble MeTodbl XpaHeHuss Bogopoda (B TOM uucne yrnepoaHble HaHOBOJIOKHA,
yrnepoaHble HaAHOTPYOKKU, KpUCTannamyeckue MUKPOMOPUCTbIE MEeTannopraHn4yeckue Kapkacol U
Ap.)
o  XuMMyeckme MeTodbl XpaHeHus Bogopoaa (B TOM ymcne metannornapuabi)
Il. TonnMBHLIE 3NIEMEHTDI
e [lepcnektuBbl 1 NPo6NeMbl pasBUTUS TONSIMBHBIX ANIEMEHTOB
e  OcCHOBHbIE NPUHLMNBI paboTbl TOMANBHLIX 3NIEMEHTOB
e Twvnbl TONSIMBHbIX 3N1IEMEHTOB
o MemOBpaHHO-aNeKTpoaHbIe BNOKN TOMMMBHBLIX ANIEMEHTOB
lll. Ounctka Bogopoga. Metoabl n matepumarnbl



IV. TpOTOHHbIE ANEKTPOSNTLI

e OOwme cBeaeHNs 0 MPOTOHHLIX NPOBOAHMKAX
o Knaccudukaumm NpoTOHHbIX MPOBOAHNKOB
o MexaHu3mbl NPOTOHHOIO TpaHcnopTa

e BbicokoTeMnepaTypHble NPOTOHHbIE NPOBOAHMKN

e HuskoTemnepaTypHblE€ MPOTOHHbIE SNEKTPONUTHI
o CynepnpoTOHHbIE 3NEKTPONUTHI
o Teepable NONUMEPHbIE 3MEKTPONUTBI

OnuvcaHve TeXHONornm NpoBeaeHUs:

Kpyrnble cTonbl rotoBaTcs B dopmaTe BbICTYNNEHUA MO OTAENbHbIM Bonpocam (c
MCMNONb30BaHMEM Npe3eHTauuMin U WNMCTPaTUBHOrO MaTepuana) U obCyaeHusi nNpu ydacTum Bcex
npucyTcTBytOLWMX. Bonpockl pacnpenensitoTcs Mexay CTyaeHTamu 3apaHee.

TpeboBaHUs K BbIMOMTHEHWUIO 3a4aHUN (UNN LUKalbl U KPUTEPUM OLIEHUBAHUSA)

OueHuBaHne NpoBOAMTCSA MO CNneayrLnM KpUTEPUsIM:

1) KayecTBO BbICTYNfEHMA [OKNag4vvKka, ypOBEHb BriafeHUs maTtepuarnoM — MakcumarnbHO 3
oanna;

2) OdopmMmneHune npeseHTaunm — MakcumarnbsHo — 1 6anm;

3) OTBeTbI Ha BONPOChI — MakcumarbHo 2 Banna.

YCTHbIN onpoc
YCTHbIA ONpoC NPOBOAMTCS B Hayane 3aHATUS nocne npeablgywen INekumMmM no Ko4veBbIM
BONpocamM pacCMOTPEHHON TEMbI.

Bo3mokHO nonyyeHve 4oNonHUTENbHbIX GansoB 3a akTUBHYO paboTy HA CEMUHAPCKMX 3aHATUSX
N B ApYrux BuOax AesiTenbHOCTU.

Mpegnonaraetca wucnonb3oBaHne OannbHo-penTuHroBon cuctembl (BPC). o pesynbTatam
Tekyllen aTTectaumm no utoram U3yvyeHus AUCUUMAMHBI OLEHKN «OTAMYHO» U «XOpPOLUO» MOryT ObiTb
BbICTaBMEHbl aBTOMATOM Mpu COGMOAEHNN YCINOBUIA:

— «OTNUYHO» — 22 Ganna v Bbille

— «xopowoy - oT 18 go 21 6anna.

20.2 NpomexyTouHasa aTrectauusi

MpomexyTouHas aTTecTauus No AUCUMUNIINHE OCYLLECTBNSIETCS C MOMOLLbIO CreayoLLmX
OLIEHOYHbIX CPEACTB:

CobecedosaHue rio bunemam K 3a4emy

lMepeyeHb BOMPOCOB K 3a4eTy U nopsgok popmuposaHna KM

Moaxoakbl k knaccudpukauum matepmanoB. KOHCTPYKLUNOHHbIE N (PYHKLMOHANbHbLIE MaTepuansl

Knaccudukauua matepmanoB No cCOCTaBy U CTPYKTYpe

Knaccudgukaumnsa matepmanoB no yHKUMOHANbHbIM CBOMCTBAM

MprHUMN HENpPepbIBHOCTM N COOTBETCTBMS KOMMOHEHTOB PaBHOBECHOW CUCTEMbI U OrpaHUYeHus

yncna He3aBMCUMbIX NapaMeTPOB COCTOAHNSA B PaBHOBECHON cUCTeEME

MprHUMN 3KBMBANEHTHOCTM MCTOYHMKOB Gecnopsgka B YCMOBUSAX MUHMMM3aUUK CBOOOAHOM

3Heprum cuctemsl (NpuHumn A. Benna)

6. lMpuHuMn oamnHakoBoro addekTa pasnUyHbIX U3UKO-XUMUYECKUX BO3dencTBuin; [puHumn
HepaBHOLIEHHOCTN 00bemMa M MOBEPXHOCTU N NPUHLMA MeTacTabunbHOro MHoroobpasms

7. TlpuHUMN CTPYKTYPHOro pasynopsaoveHust U HeNnoCTOSIHCTBA COCTaBa M MPUHLUUM XMMUYECKOrO,
CTPYKTYpPHOro, ha3oBOro yCroXHeHns

8. [MpuHUMN XMMMYECKoro, TepMOANHAMMYECKOTO U CTPYKTYPHOro nogobus

9. [MpyHUKMN NEpPNOANYHOCTU N NPUHLMMN CTPYKTYPHOrO AnsanHa

10. MpurHLMN XNMUYECKOR, rpaHyrioMeTpuyeckon 1 ¢asoBon og4HOPOAHOCTH

11. MoHATUA «reTepoCTpyKTypa», «reteponapay, «retepornepexon», «CBepxpeLuéTkar»

12. NonynpoBOAHNKOBLIE KBAHTOBbIE TOYKU — METOAbI CUHTE3a 1 0611acTn NPUMEHEHNS

13. CeeTogunoapbl — NCnonb3yemble MaTepuarnbl U TEXHONOMMn

14. ConHeYHble 3rnemMeHTbl ANOAHOro Tuna

15. KpemHueBas otoBonbTanka. AMOPGHbLIN U HAHOKPUCTANNIMYECKUIA KPEMHUNI

PwbhE
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16.

17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

CeHcnbunusnpoBaHHble KpacuTenem COSIHeYHble SYerku — NpUHUMN paboTbl U UCNONb3yeMble
mMaTepwanbl

lMepcnekTBHbIE BELLECTBA AN CO34aHUSA TEPMOINEKTPUYECKMX MaTepuanoB HOBOMO NOKOMEHUSA
— MONyNpPOBOAHMKOBbBIE KnaTpaTtbl, CKYTTEPYaUTbl, HAHOKOMMO3UTbl U HECOPa3MepHble CITOXHble
oKkcuapl

MaTepuanbl Ha OCHOBE HUTPMAA KPEMHUSA

BbicokoTemnepatypHbie ceBepxnpoogHukn (BTCIN). AnnHHomepHble BTCl-maTtepuansi
BaxHewnLwmne TUnbl MarHUTOMSATKUX N MarHUTOXECTKUX MaTepuanos

MynbTudeppounkn

Matepuans! onsa o4ymctkn Bogopoga. KomnosntHble memopaHbl

Matepuansl n nogxoabl, UCNonb3yemble AN XpaHeHnsa Bogopoaa

ONEeKTPOHHO-MOHHbIE NPOBOAHUKN. KaTogHble 1 aHogHble MaTepuanbl NMTUEBLIX GaTapen
Bruomatepuansl — Buabl, NnpegbsasnsieMble TpeboBaHus

Kepamunyeckue maTtepumarnbl Ha OCHOBE rMApPOKCUM- U dpTopanaTuta

MopucTble maTepumarnbl Ha OCHOBE OKCMAa antoMUHUSA, OMOKCuaa TUTaHa U KpeMHus
OpraHunyeckne nNonynpoBOAHUKM, OpraHnYeckne CBeTousny4varowme gmoapl
MarHuTopeonornyeckmne u anNeKTpopeoniornyeckmne XnaKocTu

Kaxgbin KUM cogepxnt 2 Bonpoca 13 pasHblx pa3genos nporpamMmmel.

OnucaHue TexHonormm NpoBeaeHns
Ha nogrotoBky nMcbMeHHOro oteeTa Ha Bonpockl KMM (Ha nuctax otBeToB) gaétcsa 60 MUHYT,

nocrne 3Toro npoBoAnNTCA yCTHas Gecepa.

TpeboBaHUs K BbINOMHEHWUIO 3a4aHWUIA, LUKambl M KpUTEPUM OLIEHNBAHUS
[lna oueHMBaHNs pe3ynbTaToB 00y4YeHMs Ha 3a4eTe UCMONb3YTCA CreaytoLime nokasaTenu:

BrageHne NoHATUMHBLIM annapaTtom AaHHOW obrnacT Hayku (TeopeTUYeCcKMMU OCHOBaMU AUCLMMIIMHBI),
CNOCOGHOCTb MNNIOCTPUPOBaTL OTBET MNpuUMepamu, akTamu, AaHHbIMM HayYHbIX WCCrneoBaHuWNM,
NPUMEHSTb TEOPETUYECKME 3HAHMS AN PeLLeHMs NPaKTUYecKnX 3aaau.

[lns oueHuBaHMs pe3ynbTaToB 00yYeHMs1 Ha 3a4eTe C OLEHKOW ucronbayetcs 4-6annbHas wana:
«OTIIMYHOY, «XOPOLLO», YAOBNETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.

CooTHoLleHNe nokasaTenen, Kputepues U LLKalbl OLUEeHNBaHUA pe3ynbTaTtoB 06y‘-leHI/1$|.

KpuTepum oueHnBaHns KOMMNETEHLNI LLikana oueHok

Obyuyarowutica 8 nosHoU mepe enadeem meopemuyecKUMU OCHog8aMu OUCUUMIIUHBI, OmsuyHo
crocobeH  unocmpuposams omeem rpumepamu, chakmamu, OaHHbIMU Hay4YHbIX
uccriedosaHuli, NPUMEHsIMb MmeopemuyecKkue 3HaHus Orid peweHUs MpPakmu4yeckux
3a0ay e obnacmu cuHme3a U [PUMEHEHUSI epCrneKmueHbIX (YHKUUOHaTbHbIX
Mamepuarnos

Obyuyarowutica enadeem MOHAMUUHbIM MEOPEMUYECKUMU OCHO8aMuU OUCUUMITUHBI, Xopowo
criocobeH oxapakmepusosamb OCHOBHbIE KfiacChl (bYHKUUOHAaSIbHbIX Mamepuarios,
donyckaem owubKu U Hemo4yHoCmu rpu omeeme

Obyuvarowutica enadeem 4Yacmu4yHO MeEOPemu4YecKUMU OCHo8aMu  OUCUUIIIUHBI, Yoosnemsopu-
hpacmeHmMapHoO crnocobeH oxapakmepu3oeamb OCHOBHbIE KiacChl (OYHKUUOHAaIbHbIX meJibHO
Mamepuarnos, He ymeem npuMeHsimb Moy4eHHbIe 3HaHUSI Ha npakmuke

Obyuyarowutica deMoHCcmMpuUpyem ompbi8OYHbIe, (hpacMeHmapHbie 3HaHus, donyckaem | Heydoenemesopu-
2pybbie owubku npu omeemsl Ha sorpockl KMMa u dononHumesbHbie 80MpOChl. meJsibHO




