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[Tporpamma coctaBieHa B COOTBETCTBHM ¢ DenepanbHbIM roCy1apCTBEHHBIM 00pa30BaTEIbHBIM
crangapToM 1o HanpasieHuio 04.03.01 Xumus, yTBEpkKIeHHBIM NMPUKAa30M MHUHUCTEPCTBA 00Opa30BaHHMS
u Hayku Poccuiickoit @eneparuu ot 17.07.2017 r., N 671, yueOHbIM IUIaHOM MOATOTOBKU OakajiaBpa 1o
Harpasienuto 04.03.01 Xumusi, yrBepxkaeHasiM YueHbiM coBeTtoM @I'BOY BO «COTI'Y» nporokon Ne 9
ot 30.04.2020 .

CocraBurens: K.X.H., gouieHT O.B.Heenmoa



1. CTpykTypa n 0011asi TPYA0€MKOCTb M CIUAIJINHbBI

Ounas popma 00ydeHHS

Kypc 4
Cemectp 7
Jlexkuun 36
[IpakTuueckue (CeMUHAPCKUE) 3aHSATUS -
JlaGopaTopHble 3aHIATHS 54
Koncynbranuu -
W TOro KOHTaKTHBIX 3aHITUI 72
CamocrosiTenpHas padoTta 18

KypcoBas pabota -
dopma KOHTPOJIS

DK3ameH _
3auer +
O0111ee KOJIMYECTBO YaCOB 108

OO0r111ast TPYA0EMKOCTb AMCIUILIMHBI COCTABISIET 3 3aueTHbIe eauHuIbl (108 4.)

2. lleam u 3aa9u AU CHUILIMHBI

[Iporpamma nucHMIUIMHBI «XUMHUS NEPCIEKTUBHBIX HEOPraHWYECKUX MATEpUajoB» BKIHOYAET
OCHOBHBIC IIOHATUA O KJ'IaCCI/I(l)I/IKaHI/II/I COBPECMCHHBIX HCOPraHMYCCKUX MATCPUAJIOB II0 COCTaBYy,
CTPYKType, CBOWCTBaM M O0OIacTsIM TPHUMEHEHHUs; O TMPHUHIMIAX TOJYYSHHs] COBPEMEHHBIX
HEOpPraHMYECKHUX MaTepUalIoB U TBEPJBIX MOKPBITHIL; 0 crioco0ax yrnpaBieHUs: GU3NYECKUMU CBOICTBaAMU
TBEPABIX HEOPTAaHUYECKUX MATePUAIOB C TOMOIIbIO (PU3UKO-XHMHUECKUX U CTPYKTYPHBIX (PaKTOPOB.

O0BekTaMu HU3YUCHUA SABJIAIOTCA: MCTAJJIbI, CIIJIaBbI, XUMUYCCKUE COCANHCHU A, IMOJTYIIPOBOJHUKN
U TUDJIEKTPUKH, a Takxke Pu3nueckrue U GU3NKO-XUMHUECKUE SIBJICHUS, COMTPOBOXKIAOIINE MPOLIECCHI MX
MOJTydeHUs, 00paObOTKH M DKCIUTyaTalluH.

Mertoonoruueckass KOHIICTIIMSA Kypca Oa3upyeTcss Ha TOM, 4YTO PErylspHOE CTPOTro
MEPUOJINYECKOE KPUCTAUIMYECKOE CTPOCHHUE SIBISAETCS MACATM3MPOBAHHOM cXxemMoil. PeanbHbie
KPUCTAITIBI HEM30EKHO COJEpKaT pa3jM4HOTO pojJa OTKJIOHEHHUS, 3a KOTOPBIMU YKPEIWIHUCH
MIpe/ICTaBICHMs KaKk 0 JedeKTax, CO3/Aa0IINX CTPYKTYPHOE pa3ynopsI0UeHHe, ONpeleistollee XapakTep



HOHHBIX ITPONECCCOB, (I)I/I3I/I‘-I€CKI/IC CBOMCTBaA KpUCTAJJIOB U HUX OSKCINTYaTAIUMOHHBIC XaPaKTCPHUCTUKU:
MCXaHUYCCKHE, DJICKTPUICCKUEC, OIITHYCCKNEC U MHOTHUC IPYyTruUc.

OcHOBHOI1 1eJIbI0 00pa30BaHUsI MO TUCHUILIMHE «XHUMHUS MEPCHEKTUBHBIX HEOPTraHMYECKHX

MaTepHaioB» B COOTBETCTBHH C MPO(PECCHOHATBHBIMU CTaHJAPTaAMHU:

1. 01.001 TIpodeccuonanpubiii crangapt «llemaror (memaroruyeckas IesATEIBLHOCTH B  cdepe
JIOIITKOJIBHOTO, HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CcpemHero oomero obOpa3oBaHUs)
(BocmuTaTeNb, YUUTENb)», YTBEPKICHHBIN MpruKa3oM MUHUCTEpCTBA TPyJa U COLMAILHON 3alllUThI
Poccuiickoit @enepamuu ot 18 okxtadps 2013 1. Ne 544m (3apeructpupoBaH MUHHCTEPCTBOM
roctuiu Poccuiickoit @enepanuu 6 nexadpst 2013 r., peructpanuonnbiil Ne 30550);

2. 26.006 Ilpodeccuonanbupliii crangapT «Crnenuanuct Mo pa3paboTKe HAHOCTPYKTYPHUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepUaIOBY», YTBEP)KIEHHBIM MpukazoM MUHHCTEPCTBA TpyAa M COLMAILHOM
3amuThl  Poccuiickoit  ®epepanuun ot 8 ceHTaOpa 2015r. Ne 604  (3apeructpupoBaH
MunucrtepctBoM toctuninu Poccuiickoit deneparuu ot 23 centsaodps 2015 r., perucrparmoHHbiid No
38984).

3. 40.011 IIpodeccuonanpubiii craHgapT «CHEMUAIUCT MO HAYyYHO-UCCIIEIOBATEILCKUM M OIBITHO-
KOHCTPYKTOPCKMM pa3paboTKaM», yTBEpXKACHHbIN Npuka3oM MuHHCTEpCTBA TpyJda U COLMAIbHOM
3amuThl Poccuiickoit ®deneparnun ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBad MUHHCTEPCTBOM
rocturnu Poccuiickoit @enepanuu 21 mapra 2014 r., peructparmonssiii Ne 31692).

ABJACTCH HN3YUCHUC TCOPECTHUYCCKUX OCHOB XHMHU IICPCIICKTHBHBIX HEOPTraHWMYCCKUX BCHICCTB U
MaTCpHajoB, crmoco0oB ux MOJIy4YCHHUA U IPUMCHCHUA.

3agauu AMCHMUILINHBI:

® DPACKPBITH POJIb KPUCTAUIOXMMHUHU B OMHCAHUN (U3NIECKUX M XUMHUYECKUX CBOHCTB Pa3IHYHBIX
TBEPAbIX MaTEPHAJIOB,;

® DPAcCCMOTPETh MPHUHLUIBI MPOTEKaHWs TBEpAO(GA3HBIX pEaKUUid U CHOCOOOB IOIYYEHUs
Pa3IMYHbIX TBEP/bIX MAaTEPUAIOB U MOKPHITHII;

® JaTh OCHOBHbBIE IPEJICTAaBIECHUS O (U3MYECKUX CBOMCTBAaX pa3jIMYHBIX TBEPIBIX MAaTEpUAIOB,
0COOEHHOCTSIX UX XMMUYECKOH MPHUPOJIbl, CTPYKTYpPhl U IPUMEHEHUH.

3. Mecrto mucuumiannbl B cTpykrype OITOIT
Bb1.B.15. Yacts, popmupyemas ydacTHUKaMHU 00pa30BaTeNIbHBIX OTHOLIEHHH, biioka 1.

Juctumuimaa «XUMUsSL TIEPCIIEKTUBHBIX HEOPTAaHWYECKUX MATEPHAIIOB» OTHOCHUTCS K YYCOHBIM
nuctumiuHaMm dactu brioka 1, dopmupyemoit ydacTHUKamMu 0Opa30BaTENbHBIX OTHOIICHUM, OCHOBHOM
npodeccuoHaibHOW oOpa3zoBarenbHOM mporpammbl (nanee — OIIOIl) nHampaBiieHHs MOATOTOBKH
«Xumus», kanudukaus (CTeneHs) — 6akanasp.

JIJst yCTIIenTHOTO OCBOSHUS TAHHOW JMCITUTUIMHBI CTYICHT JIOJDKEH BIIAJCTh 3HAHUSIMH, YMECHUSIMU
U HaBblkamMH, cdopMmupoBaHHbIMU  auciuiuimHamMu  OIIOIl  GakanmaBpumara:  «MaremaTukay,
«Uudpopmarukay, «Duzukay, «Heopranmueckas xumusi», «OpraHudeckas XUMHSI», «AHATUTHYECKAS
XUMHSY, «Dusznueckas Xumus», «Koamonanas XumMus», B 4aCTHOCTH:

3HaTh:
1. OCHOBHBIG 3aKOHBI XUMUH, XHMquCKOﬁ TGpMO}II/IHaMI/IKI/I n XHMquCKOﬁ KHUHCTHUKMH.
2. Tumbl XUMUYECKOW CBSI3M M TUIIBI KPUCTAJUIMYECKUX PEIICTOK B MPOCTHIX U CIOXKHBIX TBEPIBIX
Tenax.
3. Xumuueckue U  (PUIMKO-XUMHUYECKHME CBOMCTBA OCHOBHBIX KIACCOB OPraHUYECKUX U
HeOpFaHquCKHX CO@}IHHGHHﬁ.



4. TlpaBuna TeXHUKH 0€30IACHOCTU M PaOOTHI B XUMHUECKOH J1abopaTopuu U ¢ (HPU3UKO-XUMHUYECKOM
arnmaparypoil.

OcHoOBHBIE 3aKOHBI (PU3UKH, (PU3NUIECKHE SBICHUS U 3aKOHOMEPHOCTH.

OCHOBBI TEOPUH BEPOSTHOCTH U MAaTEMaTHYECKONW CTATUCTUKH.

7.  OCHOBHBIE IIPE/ICTABIEHUS O AUCIIEPCHOM COCTOSIHUY BEIIECTBA.

ISl

YMmerh:

1. PaGotatb ¢ 1abopaTOpHBIM 000pYAOBaHUEM, TPHOOPAMH M XUMUYECKUMH PEAKTUBAMH, IPOBOIUTH
XMMUYECKHE IKCIIEPUMEHTHI U 00pabaThIBaTh SKCIIEPUMEHTAIbHbIE JaHHBIE.

2. Ilpumensats nHGOPMAITMOHHBIE TEXHOJOTHH IS PEIICHHUS TEOPETHUECKUX U HKCIEPUMEHTAIBHBIX
3ajau.

3. [Tlomp3oBaThCcs COBPEMEHHOH HAy4HOH, Y4eOHOH M CHpPaBOYHOM JMTEpaTypod MO XHMHUU U

XUMUYECKON TEXHOJIOTUU U UH(OPMALIMOHHBIMU TEXHOJIOTUSIMH.

OdopmItATh pe3yabTaThl SKCIIEPUMEHTATBLHON paObOTHI B BHJIE OTYETA.

5. IIpoBoauTh 3JEMEHTapHYIO CTaTUCTUYECKYI0 OOpabOTKy SKCHEPUMEHTAJbHBIX JaHHBIX B
XUMHAYECKHUX IKCIIEPUMEHTAX.

&

Baagern:

1. HaBblkamMu CaMOCTOSATEIBHOW PadOTHI C y4eOHOH, HAYYHOW M CIIPABOYHOH JIMTEPATypOM; BECTH
TIOKCK U JIeNaTh 000011ato11e BIBOIBI.

2. HaBwikamm Oe30omacHOW pabOTHl B XUMHUYECKOW JIA0OpATOPUUM WM YMEHHUS OOpamarhCcs C
XUMHUYECKON TMOCYIOW, peakTuBaMHu, paboTaTh C Ta30BbIMH TOpEIKaMU U DIEKTPUUYECKUMU
npubopamu.

3. OCHOBHBIMU TpUEMaMU M TEXHHUKOW BBIMOTHEHUS HKCIEPUMEHTOB, MMETh HaBBIKM PabOThHI C
(U3NKO-XUMHUYECKUMH TPUOOPAMH U YCTAaHOBKAMHU.

4. HaBblkaMH MpPOBEACHUA aHAMM3a (PUINYECKUX U XHMHUYECKUX CBOWCTB BEIIECTB Pa3IU4HOMN
IIPUPOJBI.

5. ba3oBbIMM TEXHONOTHSMH TpeoOpazoBaHusi HH(OpPMaNMKU, TEKCTOBHIMH U  TaOIUYHBIMU
penakTopamu, TEXHUKOW paboThl B ceth HTepHeT /1 podeccnoHaIbHOM e TeNbHOCTH.

6. HaBpikamu 00pabOTKH PE3yIbTATOB SKCIIEPUMEHTA U (DOPMYITHPOBAHUS MPAKTUYECKUX BBHIBOIOB.

7. Maremarnyeckoi 00pabOTKH TEKCTOBOM U Tpadrueckoil nHPpOopMaIuu.

JucnunnmHa «XHUMHS TEPCIEKTUBHBIX HEOPTraHWYECKUX MAaTepHUATIOB» HMMEET JIOTUYECKYI0 M
COJIEPXKATEIBHO-METOANYECKYIO0 B3aUMOCBA3b C IOCIECAYIOUIMMU JIUCLUILUIMHAMA U IpPaKTUKaMU
yueOHOro IuiaHa, a UMeHHO: «BBeneHHe B XUMUIO TBepJoro Tena», «CTpoeHue BelecTBay, «OU3nKo-
XMMUYECKMH  aHalM3 HEOpraHW4YecKux MarepuanoB», «HaydHo-uccnenoBarenbckas — paboTay,
«IpegauniomMHas MpaKkTUKa.

[Ipr 0OCBOCHHH JAHHOM JHUCIMILTUHBI O0YYAFOLIMNACS CMOXET MPOJIEMOHCTPHPOBATH (YACTHYHO)
cienyomye 0000menHble TpyaoBble GpyHkuuu (OT®) u Tpynosbie pynkuuu (TD):

Konx n HaumeHoBaHue O060011IeHHBIE TPYAOBbIC (PYHKITUH TpynoBbie pyHKITNH
npo¢ecCHOHANIBHOTO
CTaHJapTa Kon HaumenoBanue HaumenoBanue Kon

01.001 A | [lemarornuyeckas Ob6menenarorndeckas GpyHKITHS. A/01.6
[Ipodeccuonanpubrit JIESATENBHOCTD 110 OOyuenue
crangapt «llemaror MIPOEKTUPOBAHUIO U
(memarormueckas peanuzanuu
NeSITeILHOCTh B cepe 00pa3oBaTeabHOTO Mpolecca
JIOIIKOJILHOT0, HA4YaJIbHOTO B 00pa30BaTeIbHBIX




00111ero, OCHOBHOTO OpraHu3aIMsax JOIIKOIBHOTO,

o01ero, cpemHero o0mero Ha4aJIbHOIO OOIIETO,

oOpa3oBaHus) OCHOBHOTO OOIIIET0, CPETHETO

(BoCIIUTATEI, YUUTEIH ) o011ero oopazoBaHus

26.006 JlaboparopHo-aHaIUTHYECKOE | AHaau3 CHIphs, MaTepuajioB Ha | A/02.6
IpodeccrnonanbHbIN COIIPOBOXKJICHUE Pa3pabOTKH COOTBETCTBHE CTaH/IAPTaM H

crauaapT «CreruamncT mo HAHOCTPYKTYPHUPOBAHHBIX TEXHUYECKUM YCIIOBHSIM,

pa3paboTke KOMITO3UITHOHHBIX HCTIOB3YEMBIM B ITPOU3BOJICTBE,
HaHOCTPYKTYPHUPOBAaHHBIX MaTepHaoB 1 006paboTKa

KOMITO3UIIMOHHBIX 9KCTIEPUMEHTATBLHBIX

MaTepHaIOB) pe3yIbTaTOB

40.011. IMpoBeneHue HAYYHO-

ITpodeccrnonanbHbIH HCCIIEIOBATEIBCKUX u | OcyiecTBieHHE TPOBEICHMUS

craugapT «CrenuanucTt mno OTBITHO-KOHCTPYKTOPCKHX paboT 1o 06paboTKe U aHAIN3Y

Hay4YHO- pa3paboTOK TO OTAETHHBIM HayYHO-TEXHUYIECKON A/01.5
HCCIIEIOBATEIBCKUM u pasjenaM TeMbl WHPOPMAIIUH U Pe3yTbTATOB
OTIBITHO-KOHCTPYKTOPCKUM HCCIIeIOBAHUI

pazpaboTkam»

4, TpeﬁoBaHnﬂ K pe3yJibTarTaM 0CBOCHUA TUCHUIIJINHBI

N3ydenne TUCHUIIMHBL «XUMHUS MEPCIEKTUBHBIX HEOPTAaHUYECKUX MATEPUAIOBY» MPEANOIAracT
(hopMHUPOBaHHE y CTYICHTA CIICAYIOMNX KOMIICTCHIIUN U HHIUKATOPOB UX JOCTHUKCHHUSI:

1. Ilpodeccunonanbubie komnerenuuu (I1K):

Koa u nHanmenoBanmne
npogeccHOHAIBLHOI KOMIIEeTEeHIIMH

Koa u HanmMeHOBaHUe HHIUKATOPA
JAOCTHKEHUsI MPO(eCcCHOHAILHOM
KOMIIeTeHIMH

Tun 3aaa4 npodgeccnoHATbHO /1eATeILHOCTH: HAYYHO-UCC/IeA0BATEIbCKUH 1

TEeXHOJOTHYEeCKH I

IIK-1. CrmocoOeH uCHOJIb30BaTh
3HAHHUA O CTPOCHHM BEIIECTBA,
MIpUPOJIE€ XMMHYECKOM CBSI3HM U
CBOMCTBAX pa3jIMYHBIX KJIACCOB
XUMHNYECKUX JJIEMCHTOB, BCIIICCTB
U MaTepuajoB Il TIOHUMaHUs
MEXaHNU3Ma XUMHNUYCCKHUX peaKuHﬁ,
MIPOUCXOJISTIINX B
TEXHOJIOTHUUYCCKHUX HpOHGCCﬂX nu
OKpy)XalIlleM MHpe, a TakKe
CCTCCTBGHHOHaquI)IG 3HAHUSA JIA
pelieHus 3aga4
npodeccnoHanbHOM e TENbHOCTH.

IIK-1.1. Vcnons3yer 3HaHMs O CTPOEHUU BEIIECTBA,
MIPUPOJIE XMMUYECKOH CBSI3U U CBOMCTBAX Pa3JINYHBIX
KJIACCOB XMMHUYECKHUX AJIEMEHTOB, BELLIECTB U MATEPHAJIOB IS
ITOHMMAaHMs MEXaHU3Ma XUMUYECKUX peaKLni,
MIPOUCXOSAIINX B TEXHOJIOTUYECKUX MPOIIeccax U
OKpY>KaroIllEM MUDE;

IIK-1.2 [TporHO3UpYET CBOMCTBa XMMUYECKHX COSTUHEHHUNA U
MaTepHalioB Ha OCHOBE JaHHBIX 00 UX CBOMCTBaxX U
XUMHUYECKOM CTPOCHUH;

IIK-1.3. Hcnone3yeT COBPEMEHHBIE  TEOPETUYECKUE
MIPEJICTaBJICHUSI XMMHYECKOH HAayKH U €CTECTBEHHOHAy4YHbIE
3HaHUS B CBOEH Mpo(ecCHOHANbHOMN NesITeTbHOCTH

MK-2. CrocobeH  TpUMEHSTH
COBPEMEHHYIO  ammaparypy mpu
MPOBEICHUU HaYYHBIX
UCCIIeIOBaHUIH, a TaKKe
COBPEMCHHBIC TEOPETUYUCCKHE
NPEeACTaBICHHUS XUMHUYECKON
HAYKH TSt aHaIM3a

OKCIICPUMCHTAJIbHBIX JaHHBIX

IIK-2.1. Bnajeer coBpeMEHHBIMH METOIaMHU HUCCIICTIOBAHHS
XUMUYECKUX COCIMHEHUN U MAaTEpUaIOB;

MK-2.2. AHanmm3upyeT H WHTEPHPETHPYET PpPe3yJIbTaThl
XUMHUYECKOTO DKCIIEPUMEHTAa HAa OCHOBE COBPEMEHHBIX
TEOPETUYECKUX NPEICTABIICHUA XUMUYECKON HAyKN




B pe3ynbraTe 0CBOCHUS TUCIUIUIMHBI OO YyJarOIIHICS TOJDKEH:

3HATh:

OCHOBHBIE KJIACCHI COBPEMEHHBIX MaTEpHaliOB, MX CBOMCTBA M 00JIACTU NMPUMEHEHUS, IPUHIIMIIBI
BBIOOpa MaTepHalioB, OCHOBHBIE TEXHOJOTHYECKHE IIPOIECCHl IPOU3BOJICTBA M 00PabOTKH
matepuainios (ITK-1, TTK-2);

3aKOHOMEPHOCTH CTPYKTypooOpa3oBaHus, (pa3oBble INpeBpamieHHs B MaTepuanax, BIHSIHHUE
CTPYKTYPHBIX XapaKTepUCTUK Ha cBoiicTBa maTepuainos ([1K-1, [TK-2);

CTPYKTYPHBIE OCOOCHHOCTH TBEP/BIX TEJI, CBS3aHHBIE ¢ Hann4ueM aedekTHbix coctosHmi (I1K-1,
I1K-2);

3aKOHOMEPHOCTH MPOTEKaHHs TBEpA0(a3HBIX XMMHUYECKUX IPOIECCOB M SIBICHHN IMEpeHoca C
ydactueMm aedexron (I[1IK-1, TIK-2);

XapakTep BIMSHUS Je(EeKTHOCTH Ha PEaKIMOHHYIO CIIOCOOHOCTh U (PU3UKO-XUMHYECKHE CBOMCTBA
tBepabix Tea (ITK-1, TTK-2).

BEIOMpATh MaTepHallbl JUIS 3a/JaHHBIX YCIOBUH OSKCIUTyaTalldid C Y4eTOM TpeOboBaHUM
TEXHOJIOTHIHOCTH, SKOHOMUYHOCTH, HaJIC)KHOCTH U noiroBeunoctd usaenui (IK-1, ITK-2);
[IPOBOIUTH (PH3MKO-XUMHUYECKU aHaau3 mporeccoB u marepuanos (I1K-1, ITIK-2);

UCIONIb30BaTh  B3aMMOCBSI3b  CBOMCTB  BEUIECTB W CTPYKTYpHl Al (OPMUPOBAHUS
IKCIUTyaTalMOHHBIX XapakTepucTuk Marepuanos (ITK-1, TTK-2);

paboTaTh C yCTaHOBKAMH W TPHOOpaMu (PU3NKO-XHMMHUYECKOTO SKCIICPHUMEHTa, HCIIOJIb30BATh
METO/IbI ¥ amaparypy JJsl aHaimu3a Gu3nko-xuMudeckux xapakrepuctuk (ITK-1, ITK-2).

BJIAJeTh:

OCHOBHBIMH  (DM3MKO-XMMHYECKHUMH  METOJAMU  HCCICIOBAHUS  CBOWCTB M COCTaBa
Heopraunveckux marepuanos (ITK-1, TTK-2);

TEXHUKOW IPOBENEHHUS SKCIEPUMEHTOB M CTATHCTHUECKOH 0OpaOOTKOW HSKCIEPUMEHTAIBHBIX
nannbix (TTK-1, TTIK-2);

METOJIJaMH OIICHKHM OCHOBHBIX IMapaMETPOB BEIIECTB C HCIOJIb30BAaHHEM (PH3UKO-XUMHUYCCKHUX
mozeneit (TTK-1, TIK-2);

METOJIaMH HCIIOJIb30BaHUS B3aMMOCBSI3H (DU3NYECKUX CBOMCTB BEIIECTB C Ae(HEKTHON CTPYKTYpOi

JJIA (l)OpMI/IpOBaHI/ISI 3aJaHHBIX SKCITYATAIMOHHBIX XAPAKTECPHUCTUK COBPCMCHHBIX MAaTCpPHAJIOB
(TTK-1, TIK-2).

OOmuM CpeacTBOM KOHTPOJS SIBJSIETCS BBEJIEHHAs B YHUBEpPCHUTETE OallIbHO-PEHTHHIroOBas

CHUCTCMA OLCHKHN YCIIEBACMOCTH CTYACHTOB CIICIUAIINTETA U HaHpaBJ'IeHI/II\/JI 6aKanaBpHaTa.

HpI/I IMPOBEACHNU y‘IC6HLIX 3aHATHI oOecrneunBaeTcs pasBuUTHUC 'y O6y‘IaIOIJ_II/IXC$I HaBBIKOB

KOMaHAHOU paboThl, MEKIUYHOCTHOW KOMMYHMKAIH, MPUHATHS PEUICHUH, JUAepcKuX KadecTB. Jlis
9TOr0 HUCIIOJIB3YETCs IPOBEICHUE WHTEPAKTUBHBIX JIEKIUH, TPYNIOBBIX JUCKYCCUH, POJIEBBIX WIp, a

TaKXE

MaT€pralibl Ha OCHOBC PE3YJIbTAaTOB HAYYHBIX I/ICCJ'IG)IOBElHHfI, B TOM 4YHUCJIE€ C Y4YCTOM

pPETHOHANBHBIX OcOoOeHHOCTeH MpodecCHOHAbHON AEITeNTbHOCTH BBIMYCKHHKOB M TOTPEOHOCTEMH
paboTomaTeei.



4, Coz[epmafme H y‘leﬁHO-MeTOJII/I‘le(!Kaﬂ KapTa THCHUIIIMHBI

Tadauuna 5.1
3ansaTuA CamocrosiTesbHast padoTa KosmuectBo
Homep HaumeHoBaHue TeM, (BOIIPOCOB), CTYJIEHTOB DopMbI 0aJJ10B
HeleJM | U3y4YyaeMbIX IO JaHHOU Aucuumiuue | Jlek | Jlado Yacel KOHTPOJISA Jlurep
MU | paTop Coaepxanue min max | arypa
HbIE
1 BBenenme. Ilomstust: BemiectBO W | 2 3 DKOHOMUYECKHE u 1 Koncmekr 0 3 [1]-[7]
MaTepuall. Knaccudukanus TEXHOJIOTUYECKUE ACIIEKThI YceTHBI onpoc
HEOPraHMYECKUX  MaTepuajoB IO MIPOU3BOJICTBA, OKCILTyaTalluu CobecenoBanue
COCTaBy, CTPYKTypE€, CBOWCTBaM U Y pereHepanui MaTepuasoB. Hoxian
00J1acTSIM IPUMEHEHHSI.
2 Wepapxusi  CTPYKTYpbl ~MaTepHalioB: | 2 3 DKOJIOTUIECKUE ACTICKTBI 1 Koncnekr 0 3 [1]-[7]
MOJICKYJISIpHAsi, ~KpHUCTAJUIMUecKas U MIPOU3BOJICTBA, OKCILTyaTalluu YcTHBIN onpoc
JIOMEHHas CTPYKTYpa, TEKCTypa, U pereHepanuy MaTepraioB. CobecenoBanue
OpUpoa U CTPYKTypa BaKHEHUIINX Hoxman
TIe(EKTOB.
3 [lpenapaTuBHBIE ~ METOIbI ~ XHMHHU | 2 3 XUMHUECKOE OCaxJIeHue 1 Koncnekr 0 3 [1]-[7]
TBEPJOTO Tena. TBepnoda3zubie IJICHOK M TOKPBITUM W3 mapa. YeTHbII onpoc
peakiuu U (GaKkToOphl, BIUSAIONINE HA UX [Ipunuuner CVD texHonoruu. CobecenoBanue
nporekanue.  Tomorakcuueckue U Hoxnan
AMUTAKCUAIBHBIE PEaKIIUU.
4 DKCIepUMEHTATbHOE obecrieuenne | 2 3 Hcnonp3oBanue 30J1b-T€JTh 1 Koncmekr 0 3 [1]-[7]
TBepaoda3Hbix  peakuuil.  CrocoOsbl mpouecca NpU  IOJyYEHUU YcTHBIN onpoc
IPUTOTOBJICHUS] PEAKIIMOHHBIX CMECEH. IJIEHOK. TexHonorus CobecenoBanue
IIpenaparuBHbIE METO/BI. Jlenrmropa—biomKkeTT. Jlokman
TpancnoptHele  peakuuu.  Peakuuu Baxneiimne ¢busnueckue
BHE/IPEHUS U MOHHOTO OOMEHa. METO/bl MOJYYEHHUS IJICHOK U
MTOKPBITHH.
5 DNEKTPOXUMHYECKOE BOCCTAHOBJICHHE | 2 3 Hanomarepuaibl, 0COOEHHOCTD 1 Kouncnexr 0 3 [1]-[7]
Y HAHECEHUE MOKPBITHH. AHOJHOE U MX CBOIWCTB IO CPABHEHHUIO C VYcrHblil onpoc
TEPMHUYECKOE OKCHIMPOBAHMUE. 00BEMHBIM COCTOSTHUEM CobecenoBanue
Karonnoe pacneuienue. Vcnapenue B BEIIECTBA, peaJibHbIE U Joxnan




BaKyyMe. BripamuBanue MOTEHLIMaIbHbIE 001acTH
MOHOKPHUCTAJIJIOB. YCII0JIb30BaHUS.
6 I'maporepmanbubie  Metoabl. "Cyxwue" CoBpeMeHHBIC (PHU3HKO- Koncmekr 3 [1]-[7]
METO/IbI BBICOKOTO JIaBIICHHUSL. XUMUYECKHE TPOIIECCHI YcTHBIN onpoc
OcHoBHbIE MpeICTaBICHUS 0 MOJIy4YEHHUsI HAHOMAaTEPHAaJIOB U CobecenoBanue
MEXaHU3Max  pocra  IUIGHOK U YIABTPAIUCIIEPCHBIX Hoxnan
MOKPBITUI. DNUTaKCUs, €€ TPUMEHEHHE MaTepuasoB.
B TEXHOJOTMH TOJYIPOBOJHUKOBBIX
TeTePOCTPYKTYP.
[TonukpuCTAIITMYECKUE TOKPBITHS.
7 HMoHHast MPOBOJMMOCTH B TBEPIBIX Baxueiinime obacTu Koncmekr 4 [1]-[7]
tenax. HMoOHHAs  OpOBOAMMOCTh U MIPUMEHEHUS TBEPABIX VYcrHblil onpoc
TBEPAbIE  DIEKTPOIUTHL.  THUMHUYHBIE AIIEKTPOJIUTOB. CobecenoBanue
TBEPIbIC DIEKTPOIUTHl M MEXaHU3M Hoxnan
MPOBOAMMOCTH.
8 [ajoreHua - U KHCIOPOACOAEPIKAIINE KpucramioxumMuyecKkue Koncmekr 3 [1]-[7]
uoHHble npoBogHuKU. B-AlO3, Agl u KpUTEPUHU BO3HUKHOBEHMUS YceTHBI onpoc
WX MPOU3BOJIHBIE. CYNEPHUOHHOTO COCTOSIHHSI CobecenoBanue
TBEPJBIX TEI. Joxman
9 1 PYBEKHAS ATTECTALIMSA [ToaroroBka KommbroTepHoe [1]-[7]
1 pyOexxHO aTTecTanuu TECTHPOBAHHE 25
9 BricokoTemmnepaTypHbie CBepXIpOBOTHUKH, 00JIaCTH Koncnekr 2 [1]-[12]
CBEPXIIPOBOHUKHU. Kpurnueckue ux npumeHeHust. Oco0eHHOCTH YeTHbII onpoc
rapaMeTpbl BTCII, OCHOBHEIE KPHUCTAJUIOXUMHUH CobecenoBanue
TpeOoBaHUS K HUM. Metonbt BBICOKOTEMIIEPATYPHBIX Hoxnan
n3mMeHeHusi  xapakrepuctuk  BTCII- CBEPXIIPOBOIHUKOB. Pedepar
MaTepuasoB.
10 Cernero-, MUPO - U MBHE30DJEKTPUKH. Hcnonp3oBanue Koncmekr 3 [1]-[12]
Baxwueiinme kimacchl TUAIEKTPUKOB, X CETHETORIEKTPHUECKUX YcTHBIN onpoc
OCHOBHEBIE XapaKTePUCTHKH. MaTepuajoB S XpaHEHUs CobecenoBanue
CerHeroseKTpUKHU, CErHETUIIEKTPUKH, uHpopmanuu. [TuposnexTpuku Hoxman
0COOEHHOCTH MX CTPYKTYPHI. Y MTbE307JIEKTPUKHU. Pedepar



http://pandia.ru/text/category/vakuum/

11 JIroMHHECHICHIIMS W Ja3epbl. Busl TBepaoTenbHbIe  JTa3epbl | Koncmekr [1]-[12]
JFOMHHECHEHIIUH. OcHOBHBIE MaTepHalbl JJIs JIa3epOB. YcTHbIi onpoc
COCTABJISIONIHEC CTPYKTYPHI CobecenoBanue
JroMHHO(OpA. Tunuunele Hoxnan
JFOMUHO(OPBHIL, 0COOEHHOCTH 170'¢ Pedepar
CTPYKTYpbI. IOHBI-aKTHBATOPBHI.
12 Crexa000pa3HbIe MaTepHallbl, XuMHUUecKue OCHOBBI Koncmekr [1]-[12]
KepaMuKa M KOMIIO3UThl. KuHeTuka u TEXHOJOTHUM  BBICOKOYHCTBIX YcrHblil onpoc
TEPMOJIMHAMHKA MIPOIIECCOB CTEKOJ  JUISl  ONTOBOJIOKHA. CobecenoBanue
KPUCTAJUIM3allUd U CTEKJIOBAHMS. Crexiiokepamuka, CBOMCTBa U Hoxnan
PeanbHas CTPYKTYypa OKCHJTHBIX, obnactu NPUMEHCHHSI. Pedepar
(TOPUAHBIX, CHUIMKATHBIX, OOPATHBIX, Crpykrypa KEPaMHUKHU.
dochaTHBIX U XaTHbKOTEHHIHBIX CTEKOIL. Kepamuyeckne  KOMIO3HTBHI.
KoHueHntpannonnoe paccioeHue Curamibl. Meramnmueckue
CTEKOJI. OU3NKO-XUMUYECKHE ctekia. CBOMCTBAa MaTepHaioB
NPUHIUITBI YIPOUYHEHHSI CTEKOJI. Ha OCHOBE METATMYECKUX
CTEKOJL. doto - U
TEPMOXPOMHBIE CTEKJIA.
13 Kpucrammoxumuaeckuii JT3aiiH. YcnoBust o0Opa3zoBaHus, Koncmekr [1]-[12]
OcHoBHbIE (AaKTOPbI, ONPEIEINIONINE noJuMOpU3M U MOJUTUIIUS VYeTHBII onpoc
CTPYKTYpPY KpPHUCTaJJIOB COEJMHEHUH, OTHOCALIMXCS K CobecenoBanue
HEOPraHMYECKUX COCIIMHEHUH. CTPYKTYPHBIM TUTIAM Joknan
Hecrexnomerpuueckue OKCH/IBI. NEPOBCKUTA, WIBMEHUTA, Pegepar
CTpyKTypsl  KpHCTALIOTPpaduIecKoro HITTAHEIH. Brusiane
caBura. BnusHMe HecTeXHMOMETpHM Ha TEPMOJIMHAMHUYECKUX YCIIOBHI
COCTaB, ONTHYECKHUE, DIEKTPUUYECKHE U Ha CTPYKTYpy KpHCTaJJIOB.
MarHuTHbIE CBOMcTBa BemecTs. 130 - n Jucnokanuu, MexaHHYECKHe
reTepOBAIICHTHBIC 3aMEIIICHHSL. CBOWCTBA W  pEaKIMOHHAS
CHOCOOHOCTh TBEPABIX Tell.
14 HaHoCTpyKTYpbI, HAHOKOMIIO3HUTHI U TpaaunroHHHBIE U Koncmekr [1]-[12]
HaHOPEaKTOpbl. Me30mopHucThIe COBPEMEHHBIE TEXHOJIOTHH YcTHbIit onpoc
ctpykrypsbl, CAI', asporenu. MOJTyYEeHUS CobecenoBanue
Marepuans! s YABTPAAUCIIEPCHBIX Joknan
MHUKPODJIEKTPOMEXAaHUIECKUX CUCTEM MaTepHaJIoB. Pedepar
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(MEMS).

15 OCHOBHBIE CBOWCTBA TUJICKTPHKOB. Cernero-, bE30- u Koncmekr [1]-[12]
Baxueiimme 1uaneKTpudecKue MHAPOIICKTPUKA HA  OCHOBE VYeTHBII onpoc
XapaKTepUCTUKU MaTepUaIOB. CoJiel, CIIO)KHBIX OKCHJIOB U CobecenoBanue
Kpucranmuueckue CTpyKTypsbI OKCOTQJIOT€HHUJI0,  JOMEHHas Hoxnan
OCHOBHBIX JHAJIEKTPUUECKUX CTPYKTypa u neTis Pedepar
matepuanoB. OCHOBHBIE THITbI rucrepesrca. HoBble  THIIBI
TURIIeKTpUKoB. Kpucraminyeckue AKTHUBHBIX TUDJIEKTPUKOB
CTPYKTYPBI TUDIIEKTPUKOB. (cerHeTolNeKTPUKH-
[TpakTHyeckoe mpuMeHeHue MOJTYTIPOBOTHUKH,
JINDJIEKTPUKOB. CETHETOMArHETHKH. )
16 BaxHeiiye TUITBI MAarHUTOMSITKUX U MarauToIu JAEeKTPUKH  THIIA Koncnekr [1]-[12]
MAarHUTOKECTKUX MATEPHAJIOB. beppuTOB  CO  CTPYKTypOH VYcrHblil onpoc
MarauTtHble METaIIbl U CIUIaBBI THIIA HIMTUHEIH, rpaHaTa, CobecenoBanue
anpHrKo, SmCos u Fe-Nd-B. [Tytu MarHeToIuIroMOuTa. Hoxnan
MOBBILICHHUS] MATHUTHON YHEPTHH Martepuansl ¢ KOJUIOCATbHBIM Pedepar
CIIAaBOB, CBSI3aHHBIE C IPUMEHEHUEM MarHeTOCONPOTHUBICHUEM
TEPMUYECKOH, TEPMOMEXaHUUYECKON (HOBBIE MarHUTOAKTHUBHBIE
WJIU paJIialiioOHHON 00paboTKH. KOMIO3UTBl U MaT€pUAIIbl IS
Kpucrannuaeckas cTpykTypa MarHUTHOMN 3aIlncH,
(beppOMarHeTHKOB. CIUHTPOHHMKA).  YCTpoMcTBa
3anucu u XpaHeHUs
uH(pOpMallMd  HAa  OCHOBE
CETHETORJIEKTPUKOB u
(beppOMarHeTHKOB.
17 Karamm3aropsl. HoBble THIIBI MaTepHAaIOB ISt Koncmekr [1]-[12]
OcHoBHbIE TpeOOBaHUS, KaTaJIn3a, BEICOKOINCITEPCHBIE VYcrHbIil onpoc
MpeIbsBIsIEMbIC K T€TEPOTeHHBIM OKCH/JIbl METAJUIOB IS CobecenoBanue
Katanmzaropam. [IpuHIUIBI co3nanus KaTaJIMTHIECKOTO TOPECHUS, Hoxman
MaTepUajoB C BEICOKOW yeTbHON JIOKUTAHHUSI IPOTYKTOB Pedepar

MMOBEPXHOCTHIO. HaHOSGpHI/ICTBIe u
MEC30IMOPHUCTBIC CUCTCMbI KaK HOCHUTCIIN
BCIICCTBA-KaTaJIn3aTopa.

CrOpaHusl, XaJIbKOT€HHIHbIC
KJIacTephl Tl poToKaTaIn3a.
Okcul TUTa”a B
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Kepamudeckne neHbI KaKk HOCUTEIIH,
a’poreu, npodiieMa yCTOMUUBOCTH K
CIICKaHHMIO.

dboTomerpanaum.
NmmoOunm3anus GepMEeHTOB.
LeonuTsl.

18 BuomartepuaJbl. 2 3 deppomarHuTHas u 1 Koncnekr 2 [1]-[12]
TpeboBanus K Marepuaam, panuoaKkTUBHas OuoKepamMHKa YcTHBIN onpoc
UCMOJIBb3YEMBbIM Il IIPOTE3UPOBAHUS. UL JCYCHHS CobecenoBanue
Knaccugpukamuss ~ OMoKepaMHKH 110 3JI0KAYECTBEHHBIX  OIIyXOJICH. Hoxnan
OTHOLLIEHHUIO K AKUBOHN TKaHU YapTpaaucnepcHsie Pedepar
(OmouHepTHas1, MopucTast, OMOAKTUBHAS, MaHIaHUTBl B TEPMHUYECKOM
pecopbupyemasi). Kepamunueckue JICUCHUH PAKOBBIX OITYXOJICH M
marepuainbsl Ha ocHOBe Al203 m ZrO, TpaHCHOPTE JIEKapCTB.
THJIPOKCHII- u ¢dTopanmnaTura. Kepamuka ISt
buoaktuBHas CTEKJIOKepaMHKa. IPOTE3UPOBAHUS 3y00B.
Mexanusm B3aUMO/JICHCTBUSA VYrneponHas KepamMHMKa IS
OMOKEPAMUKH C )KUBOU TKAHBIO. CEepAEeYHOro KJIaraHa.
Marepuanst ¢ 3ddexTom
naMaTi (HUTHHON). YTJIepoa
KaK MaTepuaJl IMILIAaHTAHTOB.
18 2 PYBEKHASI ATTECTALIAS [TogrotroBka k 2 pyOexHOM KommnbroTeproe [1]-[12]
aTTecTaluu TECTUPOBAHUE 25
UTOoro 36 54 18 100
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6. O6pa3oBarTe/ibHbIE TEXHOJIOTHHI

Jlexiuu, eKIuu-0ece bl, MPAKTUICCKHUE 3aHATHI, CAMOCTOSTEbHAS paboTa CTYACHTOB (JIOKJIaJIbI,
MIPE3CHTAIIHH ).

Jiss  JOCTHXKCHHsI TUTAHHPYEMBIX PE3yJabTaToB oOOydeHHWs, B JUCHUIUIMHE «be3omnacHocTh
KHU3HEIEATSILHOCTHY MCIIOJIB3YIOTCS Pa3InyHble 00pa30BaTeIbHBIC TEXHOJIOTHH:

1. Ungpopmayuonno-passusaiowue mexuonio2uu, HaMpaBICHHBIC HA OBIAJACHUE OOJBIINM 3aI1acoM
3HaHWi1, 3a[IOMUHAHKE U CBOOOIHOE OTICPUPOBAHHE UMH.

Hcnonp3yeTcss  JIGKIIMOHHO-CEMUHAPCKUH  METOJ, CaMOCTOSATEIbHOE W3YYCHHE JUTEPaTypHl,
NPUMEHEHHE HOBBIX WH(MOPMAIIMOHHBIX TEXHOJOTUH JUISI CaAMOCTOSITEIBHOTO TOIOJHEHHUS 3HAHHIA,
BKJIIOYAsl UCTIOJb30BAHNE TEXHUYECKUX U AJIEKTPOHHBIX CPEJICTB HHPOPMAITUH.

2. MesmenvHocmHble — NpAKMUKO-OPUEHMUPOBAHHbIE — MEXHOIO2UU,  HANpaBICHHBIE  HA
(hopMUPOBaHHE CUCTEMBI MPOPECCHOHATBHBIX MPAKTUYESCKUX YMEHUH MPHU MOJATOTOBKE K MPAKTUYCCKUM
3aHATUSM,  OOCCIICUMBAIOIIMM  BO3MOXKHOCTh ~ Ka4€CTBEHHO  BBINOJHATH  MPO(ECCHOHATBHYIO
NS TEIbHOCTD.

Hcnonp3yeTcsi aHaJIM3, CpAaBHEHHE METOJOB HCCJICIOBaHMUN, BHIOOP METOA, B 3aBUCHMOCTH OT
00BEKTa UCCIICAOBAHNS B KOHKPETHOM MTPOU3BOJICTBEHHOM CUTYAIIUU U €T0 MPaKTHICCKas pean3aiusl.

3. Passusarowue npodieMHO-0pUeHMUPOBAHHbIE MEXHOI02UU, HATIPABICHHBIC Ha (OpMUpOBaHUE
U pa3BUTHE MPOOJIEMHOTO MBIIIICHUS, MBICIIUTEIIFHOW aKTUBHOCTH, CIIOCOOHOCTH MPOOJIEMHO MBICIIHT,
BUJICTh U (OPMYJIUPOBATH MPOOJIEMBI, BBIOUPATH CIIOCOOBI M CPEJCTBA ISl MX PEIICHUS.

Hcnons3yloTesi BHABI MPOOJIEMHOTO OOYYCHHS: OCBEIICHHWE OCHOBHBIX IPOOJIeM O0€30MacHOCTH
KHU3HENEATSILHOCTH Ha JICKIMX, YUCOHbIC JUCKYCCHU, KOJUICKTUBHAS MBICIUTEIbHAS JICATEIILHOCTD B
rpyNmax Mpy BBITOJHEHUU IMMOUCKOBBIX padOT, pelIeHUE 3a/ad MOBBIIICHHOW CIOXHOCTH. [Ipu 3TOM
UCTIOJNB3YIOTCS TIEPBBIE TPHU YPOBHS (M3 YETHIPEX) CIIOKHOCTH M CAMOCTOSTEIBHOCTH: MPOOJIEMHOE
M3JI0KEeHHE Y4eOHOTO MaTepuaa mpernogaBaTesieM; CO3aHue MPEIoaaBaTesieM MPoOIEeMHBIX CHTYAIIHH,
a o0y4aeMble BMECTE C HUIM BKIIFOYAIOTCS B X pa3pellleHHe; MPENoAaBaTeib JUIIb CO3/1aeT MPOOIECMHYIO
CUTYAITHIO, a pa3penIaoT e€ 00ydaeMbIe B X0JI€ CAMOCTOSITEIILHOM JIeATEITBHOCTH.

4. JluunocmHo-opueHmupogaHtvle mexHoio2uu 00yueHusi, 0OECIeUnBalOIIe B X0Je y4eOHOro
Ipolrecca y4eT pa3indHbIX CIIOCOOHOCTEH 00ydJaeMbIX, CO3JaHIEe HEOOXOIUMBIX YCIOBHM ISl PA3BUTHUS
WX UHJIMBUIYaTbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B yueOHOM Mpoiiecce. JIndHOCTHO-
OPUEHTHUPOBAHHBIC TEXHOJIOTHH OOYYCHHSI PEATM3YIOTCS B pPe3y/IbTaTe HHIUBUIYATHHOTO OOIICHUS
mpernojaBaTeNis M CTyJEHTa IPH BBIIOJHEHUH JOMAITHUX WHAMBHUIYAIbHBIX 3aJaHUM, pEUIeHUH
OJIUMITHATHBIX 33124, Ha €)KCHEJICIbHBIX KOHCYIbTAIUAIX.

HHHOBalMOHHBIE CIIOCOOBI M METO/IbI, UCIIOJIb3yeMble B 00pa30BaTEIIbHOM IPOLIECCE, OCHOBAHBI
Ha MCIOJIb30BaHUM COBPEMEHHBIX JIOCTHKEHUH HAyKH U MH(POPMALMOHHBIX TeXHOJIorui. Hampasnens! Ha
MOBBIIIEHUE KayecTBa IOATOTOBKM IIyTEM pa3BUTHUSL y CTYIAEHTOB TBOPYECKUX CIIOCOOHOCTEH H
CaMOCTOSITENILHOCTH (METO/Ibl MPOOJEeMHOT0 OOyueHHsl, HMCCIeI0BATENbCKHE METO/bl, TPEHHUHIOBbIE
(GbOopMbI, PEUTUHIOBBIE CUCTEMbI OOY4YEHMs] W KOHTpOJIA 3HaHUU M 1p.). Halenensl Ha akTUBH3AIUIO
TBOPYECKOT0 TOTEHIMAla W CAMOCTOSITEIbHOCTH CTYIEHTOB W MOTYT pealMu30BbIBaThCcsi Ha 0Oaze
MHHOBAIIMOHHBIX CTPYKTYp (Hay4HbIX Ja00paTOpuii, HEHTOB, IPEANPUITUN U OPTaHU3alUN U Jp.).

B mpornecce o0yueHHs MCHONB3YIOTCS MHTEPAKTHBHBIE METObI OOyUeHHs: TBOPUECKHUE 3a/laHUs,
pa3paboTka NMPOEKTOB, paboTa B MaJbIX IPYNIAax, UCCIEAOBATEIbCKUN METOJ OOydeHUs, HEIOBBIE U
pOJIEBBIE UTPBI, KPYTJIbIE CTOJIBL, AUCITYThI, CEMHUHAPHI.

TpaguuoHHbIe JEKIUU W JTaOOpaTOpHbIE 3aHATHS MPOBOIATCS B (OpME C HCHOIb30BAHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOT .

Jlexuusi-nquanor — coiepKaHue MOAAETCsl Yepe3 CEpHI0 BONPOCOB, Ha KOTOPBIE CTYAEHT JOJKEH
OTBEUYaTh HETIOCPEICTBEHHO B XO/I€ JIEKIIUH.

OmnnaifH-ceMUHap — pa3HOBUIHOCTh BeO-KOH(EpeHIMH, MPOBEIECHUE OHJIAH-BCTped WU
npe3eHTauui uepe3 MHTEepHET B pexuMe pealbHOro BpeMeHHM. Kakaplii M3 y4acTHUKOB HaXOIUTCS Y
CBOETO KOMIIbIOTEpa (CpeicTBa CBS3M), a CBA3b MEXAY HHMMH THoJjepxuBaeTcs depe3 HHTepHer
IIOCPEACTBOM 3arpy’aeMoro IpWIOXKEHHs], YCTAaHOBJIEHHOIO Ha KOMIBIOTEPE KaKIOTO Y4aCTHUKA
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(Zoom, Meet, Skype u ap.)

Buneoxkondepennus — ceanc Buneokonpepenicpszu (BKC) — 3To TeXHOIOTHS MHTEPAKTUBHOTO
B3aMMOJICHCTBHS JIBYX U OoJyiee y4aCTHHKOB 00pa30BaTeNbHOIrO Ipolecca i oOMeHa uHpopMauei B
pEeaIbHOM PeXUME BPEMEHHU.

TexHonOrHA 37EKTPOHHOTO 00ydeHUs (peaqu3yercs MpU MOMOIIM JIEKTPOHHOW 00pa30BaTeNbHON
cpeasl COI'Y npu wucnosb3zoBanuu pecypcoB OBbC, mnpu mnpoBeAeHUHM aBTOMATU3UPOBAHHOIO
TECTUPOBAHUSA U T. 11.).

Hcnonb3yrorcss OamnpHO-pEHTHHIOBas CUCTEMa OLEHKU 3HAHWM, TEXHOJOTHMH C IPUMEHEHUEM
JAMCTaHIMOHHOTO 00y4eHus Ha mardopme «Moodlex http://Ims.nosu.ru/.

Ilpumeyanus:

1. Bce Buasl y4eOHOH pabOTBHI MOTYT MPOBOAUTHCS AMCTAHIIMOHHO HA OCHOBAHHH JIOKAIBHBIX
HOPMAaTHBHBIX aKTOB.

2. B mensx peamusanyy MHIMBHIYAIBLHOIO IMMOAXO0Ja K OOYYEHHIO CTYAEHTOB, OCYIIECTBIISIOIINX
y4eOHBIN TPOLECC 10 WHIWBHIyAIbHOW TPAeKTOPHH B paMKax HHIMBHIyaJIbHOrO paboyero
IUIaHA, M3YYE€HUC JaHHON IUCIMILIMHBI MOKET OCYIIECTBIATHCA dYepe3 WHIUBUIYaIbHBIC
KOHCY/IbTAI[MH IIPENOaBaTelIsi OYHO, B YacChl KOHCYJIbTAIIMIA, 110 3JIEKTPOHHOM MOYTE, a TAKKe C
ucnonszoBanuem Cisco Webex, miardopmbl auctanmponHoro oOydenust Moodle, muumbIi
kabunet cryaeHTa Ha caiite COI'Y, npyrux snementoB D1UOC COI'Y.

7. Y4eOHO-MeTOAMYeCKOe o0ecledeHne CaMOCTOATeIbHOM PadoThI
7.1. Lesin caMOCTOATEJILHOM PadoThI

CamocrosiTenbHass paboTa OO0ydyaroIMXC SIBISETCS OJHUM U3 BHUIOB Y4YEOHBIX 3aHSATHH.
CamocrosTenbHas paboTa MPOBOJAUTCS C LENbBIO:

e CUCTEMAaTH3allMd W 3aKPEIJICHHUS IMOJYyYCHHBIX TEOPETUYECKUX 3HAHWU M MPAKTHUYECKUX YMEHUH
00y4aroImuxcs CTYACHTOB;
yIIIYOJICHHS U PACIIMPEHUS TEOPETUUCCKUX 3HAHUM;
(dbopMHpOBaHUS YMEHUH HCIIONF30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTAIUIO U
CTIEUANBHYIO TUTEPATYpY;

e bopmHupoBaHUS  CaMOCTOSITENIBHOCTH  MBIIUJICHHS,  CHOCOOHOCTEH K  CamMOpa3BUTHIO,

CaMOCOBEPILIEHCTBOBAHHUIO 1 CAMOpPEaTU3allnu;

® Pa3BUTHA UCCIIETOBATEIBCKUX YMEHUH.

CamocrositenbHass paboTa OOy4YaIOMIMXCS OCYIIECTBIAECTCS Ha TPOTSHKEHHM W3YyYEHUS BCEH
JUCIUILTAHBL B COOTBETCTBUH C YTBEP)KIECHHOW B y4eOHOM IUTaHE TPYJOEMKOCTBIO (JIJIs1 OYHOM (POpPMBI
o0y4yenus 18 4acoB) M COCTOUT U3:

® pPaboOTHI CTYJICHTOB C JICKIMOHHBIMU MaTepHajaMH, IOWCKAa M aHajK3a JIMTEPATYPHBIX TAaHHBIX U
ANEKTPOHHBIX HCTOYHUKOB WH(OPMAIIUHU IO 3aJJAHHOU TEME;
® BBINOJHEHUS 33aJIaHU JUTsl camocTosTenbHOM padoTsl B DM1OC COI'Y;
® U3ydYeHHs TEOPETHUYECKOTO MaTepHaa s MOrOTOBKH K MTPAKTHYECKUM U JIAOOPATOPHBIM
3aHATHSM,
® TIOJITOTOBKH JIOKJIAJIOB, pedepara u mpe3eHTani;
paboTHI ¢ TECTaMH M BOTIPOCAMHU ISl CAMOIIPOBEPKH;
® TIOJITOTOBKH K PYOCKHBIM aTTECTAIUSAM H 3a4eTy.

Tembl 1 QopMBI BHEAYIUTOPHON CaMOCTOSITENBHOW pabOTHI, €e TPYIOEMKOCTh COAEpKATCA B
pasnene 5, Tabu. 5.1.

CamocTtosTenpHass padoTa CTYACHTOB JOJKHA COOTBETCTBOBATH Ooyiee TITYOOKOMY YCBOCHHUIO
M3y4aeMoro Kypca, GopMHUpOBaTh HABBIKH MCCIIEIOBATEIHCKON pabOThl U OPHUEHTHPOBATH CTYJACHTOB Ha
yYMEHHE MIPUMEHSTh TEOPETUUECKIE 3HAHUS HA MTPAKTHKE.
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CamocrosrenbHas paboTa JODKHA HOCHUTh CHCTEMAaTHYECKHH XapakTep, ObITh MHTEPECHOH U
MPUBJICKATEIIBHOM JI CTYJEHTA.

Pe3ynbTaThl caMOCTOSATENBHON pabOTHl KOHTPOJIUPYIOTCS NMPETNOAABATEIEM U YUYUTBHIBAIOTCS MPHU
aTTecTaluu cTyAeHTa (3a4et). [Ipu 3TOM MpOBOAATCS: TECTUPOBAHUE, IKCIIPECC-ONPOC HA JTa0OPaTOPHBIX
MPAKTUYCCKUX 3aHATUAX, 3aCIYHIMBAHUC NOKJIaJ0B, IMPOBCPKA MHUCbMCHHBIX pa60T nu T.A. I[OKJIaI[bI u
pedepaT T0HKHBI COPOBOXKIATHCS MIPE3CHTALUEH 110 TEME.

JUIs TOATOTOBKM K 3aHATUSAM CTYIEHTHI TOJB3YIOTCS YYeOHHMKAMH M y4eOHBIMH IMOCOOUSIMH,
YKa3aHHBIMU B CIIMCKE peKOMeHHOBaHHOﬁ JUTEPATypbl, a TaKXKC HHTCPHCT-UCTOUYHHUKAMMU. Bce
METOJIMYCCKUE MaTepHalIbl MIPEICTABICHBI B CHCTeMe JaucTaHimoHHOro oOyuenuss COI'Y na miardopme
Moodle (http://Ims.nosu.ru).

7.2. Kputepuu ¢popMHupoOBaHHs OLICHOK IIPU NpeACTaBIeHUN pedepaTa

1. Pedepar coOoTBETCTBYET NPEIIOKECHHOM TeMe, UMEET BCTYIUICHHE, OCHOBHYIO YacTh U
3aKio4YeHue — 3 0.
2. Tema packpbITa MOJHOCTBIO, CTYJCHT IPOJEMOHCTPHPOBAI CHOCOOHOCTD aHAIM3UPOBAThH Pa3HbIC
TOYKH 3peHust — 3 0.
3. CooOluieHue cienano ¢ COOM0ICHUEM HOPM COBPEMEHHOT'O PYCCKOTO JINTEPATYPHOTO SI3bIKA U C
Ipe/ICTaBICHUEM MTpe3eHTanuu — 3 0.
MakcumaibHOe KOIn4ecTBo 0aiioB — 9.

Ouenoynblii 1ucT pedepara

CxeMa olleHMBaHHUS JOKJIaga

Onenka, Onucanmne
a1
8-9 Bo BBenmeHum ueTko chOpMYIHpOBaH TE3UC, COOTBETCTBYIOIIUN TEeMe

pedepata, BHIIMOTHEHA 33/1a4a 3aHHTEPECOBATh YUTATEIIS;

JIeJICHUE TEKCTa Ha BBEJICHHE, OCHOBHYIO YacTh M 3aKJIIOUCHHUE.

B ocnoBHol acTu:

JIOTUYHO, CBSI3HO U TIOJIHO JIOKA3bIBAETCS BBIABUHYTHIA TE€3UC;

3aKJIIOUYEHUE COJIEPKUT BBIBOJBI, JIOTUUHO BBITEKAIOIINE M3 COJCPIKAHUS
OCHOBHOM YacCTH;

JUISL BBIDQKECHHUSI CBOUX MBICIICH HE MOJB3YeTCsl YIMPOIIEHHO-TTPUMUTHBHBIM
SI3BIKOM;

JEMOHCTPHUPYET MOJTHOE TOHUMaHHUE TPOOJIEMBI;

MpeACTABIICHA MPE3EHTAIUS K TOKIaay;

BCe TpeOOBaHUS, MPEIBBIIEMbIC K 3a/IaHHUIO, BBHITIOJIHEHBI.

6-7 Bo BBeageHum uerko copMylIHpOBaH TE3UC, COOTBETCTBYIOIIUU TeMe
pedepara, B ©3BECTHOM Mepe BHITIONHEHA 33/1a4a 3aMHTEPECOBATh UNTATENS,
B OCHOBHOM YaCTH JIOTUYHO, CBSI3HO, HO HEJIOCTATOYHO TOJTHO JOKA3bIBACTCS
BBIJIBUHYTBIN TE3UC;

3aKJIIOUYEHUE COJIEPKUT BBIBOJBI, JIOTMUHO BBITEKAIOIINE M3 COJCPIKAHUS
OCHOBHOM 4YacCTH;

MpPEICTaBJICHA MPE3CHTAIUS K TOKIAIY;

JUIS BBIPAKEHUSI CBOMX MBICIEH CTYAEHT HE IOJIb3yeTCd YIPOILEHHO-
MPUMUTHUBHBIM SI3BIKOM.

4-5 Bo BBenenuu Te3uc chopmMyaupoBaH HEYETKO WIIH HE BIOJIHE COOTBETCTBYET
TE€M€ BBICTYIUICHHS;

B OCHOBHOM YacTH BBIJABUHYTHIM TE3UC JOKa3bIBA€TCSl HEIOCTATOUYHO
JIOTUYHO (YOeIUTENbHO) U MOCIIE0BATENBHO;

3aKJIOUYEHHWE BBIBOJIbI HE TMOJHOCTBIO COOTBETCTBYIOT COAEP>KaHUIO
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o ko

o

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22,

23.

OCHOBHOM YacCTH;

MpEJCTaBICHAa Mpe3eHTAlus K JOKIaay, HO HMMEIOTCS TpaMMaTHYECKHE
OIIINOKH;

SI3BIK paOOTHI B 1IEJIOM HE COOTBETCTBYET YpOBHIO IV Kypca.

2-3 Bo BBenenun tesuc chopmMynrpoBaH HEUETKO WIIM HE BIIOJIHE COOTBETCTBYET
Teme pedepara;

B OCHOBHOW YacTH BBIABHUHYTBHIM TE3UC JOKA3bIBACTCSI HEAOCTATOYHO
JoruyHO (YOeqUTEIhHO) U MOCTIeI0BATENbHO;

B 3aKJIOYEHHUU BBIBOJBI HE TIOJHOCTBIO COOTBETCTBYIOT COJIECPKAHUIO
OCHOBHOM 4acCTH;

A3BIK pabOTHI B 1IEJIOM HE COOTBETCTBYET YpoBHIO IV Kypca.

1 Bo BBeneHUM TE€3UC OTCYTCTBYET UM HE COOTBETCTBYET TeMe pedepara;

B OCHOBHOI1 YaCTH HET JIOTHYHOTO MOCJIEI0BATEIbHOTO PACKPBITUS TEMBI;
BBIBOJIbI HE BBITEKAIOT U3 OCHOBHOW YacTH;

OTCYTCTBYET JIeJICHHE TeKCTa Ha BBEJCHHE, OCHOBHYIO YacTh U 3aKJIIOUCHUE;
SI3BIK pAOOTHI MOYKHO OLIEHUTH KaK «IIPUMUTHBHBII.

0 paboTa HarMcaHa He 10 TEME;

B pabote oauH ab3a1] 1 O0JIbIIIe MO3aMMCTBOBAH U3 KAKOT0-TMOO0 HCTOYHUKA.

TemaTuka 10KJIa710B U pedepaTon

Knaccupukanysa (QyHKIMOHAIBHBIX HEOPraHMYECKUX MAaTepuaioB 10 COCTaBy, CTPYKTYpE,
CBOWCTBAaM U 00JIACTSIM IPUMEHEHUS.

CrpykrypHas uepapxusi marepuayioB. DU3MKO-XMMUYECKUE NPUHIUIBI KOHCTPYHMPOBAHUS HOBBIX
MaTEpHAJIOB.

OcobeHHOCTH CO3/TaHMsI MATEPHATIOB Ha OCHOBE AMCCUIIATHBHBIX CTPYKTYP.

HanocTpyKTypsl, HAHOKOMITO3UTBI 1 HAHOPEAKTOPBHI.

@pakTanpHble MOJEIN JUCIEPCHBIX M YIBTPAJAUCIEPCHBIX CHUCTEM. MexaHudeckue U (PU3UKO-
XUMHYECKHE ITPOLECCH] JUCTIEPIUPOBAaHUS U CMELIEHHS [IOPOLIKOB.

VYbpTpagucnepcHble MeTallIbl ¢ HEOOBIYHBIMU (DYHKLIUSMHU.

HoBple TEXHOJIIOTMM NOMYy4YEHHUS YIbTPAAMCIIEPCHBIX MATE€pPHAIOB, OCHOBAHHBIE HA CHHEPIETUKE
XUMHUYECKOT0 U (PU3NYECKOTO BO3/IEHCTBUS.

Hcnonp30BaHne KIACTEPHBIX U YIBTPAAUCIIEPCHBIX MaTEpUAIOB 1 HAHOKOMIIO3UTOB.

Kepamuka. Buap! GpyHKIIMOHAIBHON KEPAMUKH.

Kepamuueckne Marepuaibl ¢ AUDIEKTPUYECKMMH, MAarHUTHBIMM, ONTHUYECKUMHU, XUMUYECKUMHU H
SIEPHBIMU QYHKIUSIMHU.

ITponecchl hopMupoBaHus U criekaHUs KepaMUKH. IlepcrieKTUBHbIE KepaMUUECKUE KOMIIO3HTHI.
O6acTi NpUMEHEeHUs! KEpaMUUYECKUX MaTepHalIoB.

CreknooOpa3Hble 1 aMOp(HbIE MaTepHAIBL.

TepMonrHaMuKa U KUHETHKA MTPOLIECCOB CTEKJIOBAHUSI.

CTpyKTypa CHIIMKAaTHBIX, OOpPaTHBIX U (POCHATHBIX CTEKOJI.

AMop(dHbIE METaUIbl U METAJUINYECKUE CTEKIIA.

BricokouuncTsle cTekia i cBeToBo10B. HaTpuii-kanbuuii-pochaTHo-cuiankaTHOe OHOCTEKIIO.
dortoxpomHsble cTekia. [Ipo3paunas crexknokepamuka. @oToHHBIE KpUcTALIBL. [[puMeHeHne cTeko.
ToHkue niueHKy 1 NoKpeITUs. [lneHka kak KOMIO3HT.

B3auMHoe BiMsHUE TUIEHKU U MOAJIOKKHU. Y CIIOBHSI OCAXKJIEHUSI U MOP(OJIOTHS TUIEHKU. DIUTAKCHS.
MeTtoabI OCaKICHUS MICHOK.

IIpuMeHeHNEe TOHKOIIJIEHOYHBIX MaTepHaIoB.

Cunrernueckue Kpuctauipl. OrpaHka KpHUCTaUIOB. MeXaHU3MBI pOCTa KPHUCTAUIOB. MeTo/bl
MIOJIy4EHUsI KPUCTAIIIOB.

[Tpobnema pocTa KpyImHBIX KPUCTAIIIIOB C MAJIOH TUIOTHOCTBIO JUCTOKAITHH.
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24,

25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.
47.
48.

49.

HoBble NOKOJIEHUSI CHHTETHYECKUX KpHcTamioB Ha ocHoBe GaAs, GaN, SiC, u cBepXmpoBOISAIINX
KynpartoB. Buckepsl.

Ob6nactu NpUMEHEHUs MOHOKPUCTAJUIOB.

JusnexTpudeckre MaTepuainsl. BaxxHenme AMdIeKTpUIecKUe XapaKTEePUCTUKU MaTepUalIoB.
Cernero-, 1b€30- ¥ MUPOIIEKTPUKH. CErHeTO3IEKTPUKU-TIOTYIIPOBOAHUKH, CETHETOMArHETUKH.
IIpuMeHeHne qU3IIEKTPUKOB.

MaruuTtHble Matepuaiibl. BajkHelye TUIIbl MArHUTOMSATKAX U MarHUTOXKECTKMX MaTEpUasoB.
MarsauTHbIE METAJIIBI U CIIIaBbl THIA allbHUKO, SmCos 1 Fe-Nd-B.

[lyTu mnOBBILIEHHMS MarHUTHOM D3HEPIMM CILJIABOB, CBSI3aHHBIE C IPUMEHEHHEM TEPMHUYECKOMH,
TEPMOMEXAaHUYECKON 00pabOTKH.

MarHuToAMAIEKTPUKH TUTIA PEPPUTOB CO CTPYKTYPOH IIMTUHENH, TpaHaTa, MarHeTOILIIOMOHTA.
IIpyMeHeHre MarHUTHBIX MaTEPUAJIOB.

BricokoTemmepaTypHbie CBEPXIIPOBOJHUKH (BTCID). Ocobennoctu KPUCTAJUIOXUMUU
BBICOKOTEMITEpATYPHBIX CBEpXIPOBOAHUKOB. Kputnueckue napamerpsl BTCIIL.

Metoaer nonyudenuss oowemMubix BTCII marepuanoB: TBepaodasHBI CHHTE3, KPUCTALTU3AIUS U3
neputekTrueckoro paciuiasa Ba2CusO7 , 0c00EHHOCTH UX MUKPOCTPYKTYPBI.

Metoapl mnonyuenus anuHHoMepHbIX BTCII-marepuanoB: JjeHTBI W NpoBoja B cepeOpsHON
o0oIouKe.

Ilytu nosblmienuss kputuueckux xapakrepuctuk BTCII-matepuanoB: ontuMuzanus KaTHOHHOTO
COCTaBa U COACpXKaHUSA KHUCIOPOAA, TEKCTYpPUPOBAHHUE IIyTEM TEPMUYECKOM M MEXaHHYECKOU
00paboTKH, CO3JaHNE IICHTPOB TMHHUHTA.

O6nactu npumenenus: BTCII-matepuanos.

Marepuansl ¢ HFOHHOM U JIEKTPOHHOM ITPOBOJAMMOCTBIO. KpuTepuu BO3ZHUKHOBEHUS CYIIEPHUOHHOIO
COCTOSIHUS TBEPJBIX TEIL.

Baxnelimne TUNBI aHUOHHBIX M KaTUOHHBIX MPOBOAHUKOB. Jlucnepconapl. KoMno3suTHele TBEpAbIE
NEKTPOJIATHL. DJIEKTPOHHO-UOHHBIE IPOBOAHUKH.

Karoansle matepuaisl 1uTueBbix 6arapeil. [IpoToHHBIE TPOBOAHUKH.

[IpumeHeHne TBEPIBIX JIEKTPOIMTOB B XMMUYECKHMX MCTOYHHMKAX TOKAa, B CEHCOPHBIX CHUCTEMAX U
rajJbBaHMYECKUX LEMX, IPEAHA3HAYCHHBIX ISl U3YUSHHS TEPMOJANHAMUKYI TBEpAO(Da3HBIX peaklui,
KHUCIOPOAHBIX MEMOpaHax.

[TonynpoBonHuKOBbIE Marepuaibl. OCHOBHBIE THUIMBI MOJIYNPOBOAHUKOBBIX MaTepUaloOB U
TpeOOBaHUS K HUM.

OCHOBHBIE TEXHOJIOTUYECKUE MPOIIECCHI B MOITYIPOBOAHUKOBON TEXHUKE.

[TomynpoBOIHUKOBBIE MaTepHaibl C PACHIMPEHHBIMM  (DYHKIMOHAIBHBIMA  BO3MOKHOCTSIMU
(TEpMUCTOPBI, MarHUTHHIE TOJYNPOBOJHUKH, CBETOM3IYYAIOIIME 3JIEMEHTHI, MaTepuaibl i
IIOJIYTIPOBOTHUKOBBIX J1a3€pOB). TepMOINEKTPUUECKUE SBICHMUSL.

[IpuMeHeHne MoaynpoOBOHUKOB.

buomarepuansl. TpeboBaHus K MaTepHagaM, UCTIOIb3YEMBIM JUIsl IPOTE3UPOBAHMSL.

Knaccudpukanus OHOKEpaMHKH 1O OTHOIIEHUIO K KUBOM TKaHM (OMOMHEpTHas, NOpHUCTas,
OMoaKTHBHALA, pecopoupyemasi).

Kepamuueckne wmatepuansl Ha ocHoBe ZrOz, ruapokcuia- #  (¢ropannaTuta. MexaHU3M
B3aUMOJIEHCTBHS OMOKEPAMUKH C )KUBOM TKaHbI0. Kepamuka /Ui mpoTe3upoBaHus 3y00B.

8. OueHouHBIE CpeACTBA /ISl TEKYLIEro KOHTPOJIA YCIIeBAeMOCTH, PYy0Oe:KHOM aTTeCTALMU U
NMPOMEKYTOYHOM aTTECTANMH 110 HTOraM OCBOCHMS THCHUIIIHHBI

8.1. Meroauka ¢opmupoBanus pe3yJbTHPYOLIEH OLIEHKH

B y‘Ie6HO-MeTOHI/IquK0ﬁ KapTC AUCHUILIMHBI paCliMCaHbl TEMbI U KOJUYCCTBO 6am1013, KOTOPBIC

CTYICHT MOXET MOJYYUTh 32 KaXKAYI0 TeMy. MHUHHUManbHOE KOJIHYECTBO OasioB, KOTOPOE CTYIEHT
JOJDKeH HaOpaTh B XOJIe M3yYEHHs Kypca ISl caadd dK3ameHa, — 56; makcumanbHoe — 100. Bammsr
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CKJIQAbIBAOTCA U3 CICAYIOIIHUX oKa3aTejiel: 3a PEryJIsIpHBIC BBICTYIIJICHUA Ha CCMHUHAPCKUX 3aHATUAX,
BBITIOJIHEHHE JTA0OPATOPHBIX PaOdOT M CaMOCTOSTENBHYIO PaboTy — 10 25 0ayuioB 3a KaXIbld pyOex; 3a
TECTUPOBaHUE — A0 25 0a/uIoB HA KaXA0W pyOeKHOM KOHTPOJBHOH, 10 50 OaJlJIOB HA YCTHOM OTBETE Ha

HK3aMEHE.
BAJIVIBHAS CTPYKTYPA OLHEHKUA
MuHumanbHOE MakcumanbHOE
Neo| dopma koHTpOIS KOJIMYECTBO KOJIMYECTBO
6au10B 0a/IoB
1 | Tekymas pabora CTyIeHTOB B TeueHue 1-8 Hemenw,
B T.4. 0 25
e paboTa Ha JIEKIHIX 0 6
e paboTa Ha 1a0OPATOPHBIX U MPAKTHUECKUX
3aHATUAX (BBICTYIUICHHE C JOKJIAJIOM, OTBEThI 0 9
HAa TEOPETUUYECKUE BOIPOCHI U JIp.)
e caMocTosATeNbHas paboTa (MOArOTOBKA K
CEMHUHapaM, BBIMOJTHEHHUE JOMAITHUX 3a/IaHUH ) 0 10
2 | 1-1 pyOexHas aTTecTanus
9 Henens 0 25
3 | Tekymas paboTa CTy/ICHTOB B TCUCHUE
9-17 "Henenu, B T.4. 0 25
e pabora Ha JEKIHIX 0 6
e pabora Ha 1a0OPATOPHBIX U MPAKTHUECKUX
3aHITHSIX (BBICTYIICHUE C JJOKJIAJIOM, OTBETHI
Ha TEOPETUYECKUE BOIPOCHI U JIp.) 0 S
e caMocTosTeNbHas paboTa (MMOArOTOBKA K
CEMHUHapaM, BBIIOTHCHHE JOMAITHUX 3aJIaHUH ) 0 5
e TMOATOTOBKA M 3aImuTa pedepara 0 9
4 | 2-1 pyOexHas aTTeCTaIus
18 Henens 0 25
UTOI'O 0 100
8.2. MACIIOPT
(hoH/1a OTICHOYHBIX CPEJICTB IO TUCITUTUITHHE
«XUMHSI IEPCTIEKTUBHBIX HEOPTAHUYECKUX MATEPHATIOB)
Ne KonTpoJsmnpyemsblie TeMbl (pa3aeJibl) Kon HaumenoBanue
AUCHUTLTHHBI KOHTPOJIUPYeMOH OIIEHOYHOT0
KOMIIeTeHIHH cpecTBa
1. Tema 1. IMK-1 K, YO, Co, TK, /I, P,
Brenenue. Knaccuduxarus [1K-2 Ip, 3
HEOPTaHWYECKUX MATEPUAIIOB TIO
COCTaBYy, CTPYKTYp€E, CBOMCTBAM U
00J71acTIM MPUMEHEHHUS.
2. Tewma 2. [TK-1 K, YO, Co, TK, 1, P,
[IpenapatuBHbIE  METOABI  XUMHUHU [1K-2 IIp, 3
TBEPAOTO TeJIa.
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3. Tewma 3. [1K-1 K, YO, Co, TK, I, P,
CoBpemeHHbIe (PU3UKO-XUMHUYECKUE [1K-2 IIp, 3
MPOLIECCHI TOTYYEHUS
HaHOMATEpHUAJIOB U
YIIBTPAJIUCIEPCHBIX MAaTEPUATIOB.

4, Tema 4. IK-1 K, YO, Co, TK, I, P,
HNonHass mpoBOAMMOCTH B TBEPIBIX I1K-2 IIp, 3
TeNax.

5. Tema 5. [1K-1 K, YO, Co, TK, I, P,
BricokoreMneparypHbie [1K-2 IIp, 3
CBEPXIPOBOJHUKH.

6. Tema 6. I1K-1 K, YO, Co, TK, I, P,
Baxneriye Kiaacchl AUAJIEKTPUKOB, I1K-2 IIp, 3
HX OCHOBHBIE XapaKTEPUCTUKHU.

7. Tema 7. [1K-1 K, YO, Co, TK, I, P,
JlromuHecueHuus W Jaszepbl. Buabl [1K-2 Ip, 3
JIFOMUHECIEHIIUU.

8. Tema 8. I1K-1 K, YO, Co, TK, 1, P,
CrexnooOpa3Hbie Marepuabl, [1K-2 IIp, 3
KepaMHMKa U KOMITO3UTHI.

0. Tema 9. IK-1 K, YO, Co, TK, 1, P,
Kpucramioxumudeckuii 1u3aiH. [1K-2 IIp, 3

10. | Tema 10. [K-1 K, YO, Co, TK, I, P,
HaHOCTpYyKTYypbl, HAHOKOMITO3UTHI U [1K-2 IIp, 3
HaHOPEAKTOPBI.

11. | Tema 11. IK-1 K, YO, Co, TK, 1, P,
OCHOBHBIE CBOWMCTBA JHM3JIEKTPUKOB. [1K-2 IIp, 3
Baxmneiimue JIUIJIEKTPUYECKHE
XapaKTEPUCTUKUA MAaTEPUATIOB.

12. | Tema 12. IK-1 K, YO, Co, TK, 1, P,
MarauTHele METAJUIBL U CIUIABEL. TIK-2 Hp, 3

13. | Tema 13. [TK-1 K, YO, Co, TK, I, P,
Karanuszatopsl. OcHOBHbIE [1K-2 IIp, 3
TpeOoBaHUs, MPEIbIBISIEMbIE K
reTepOoreHHbIM KaTaJanu3aTopam.

14. | Tema 14. [TK-1 K, YO, Co, TK, I, P,
Bbruomarepuans. [1K-2 IIp, 3

TpeboBanus k Matepuanam,
WCIIOJIb3YEMBIM JUIsl TPOTE3UPOBAHMUS.

dopMa OLIeHOYHOI0 cpelcTBa: MpoBepka koHcnekToB K, yerHbiit onpoc YO, cobecenosanue CO,

tectupoBanue kommneiotepHoe TK; noknan [I, pepepat P; npesenranus I1p; 3auet 3.

8.3. TUIIOBBIE 3ATAHU A ONEHOYHBIX CPEACTB

8.3.1. Kpurepuu ¢popMHpoOBaHHUS OLIEHOK
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JIaGopaTopHble U MPAaKTUYECKUE 3aHATHS IPU3BAHbI HAYUYUTH CTYJICHTa CAMOCTOATENIBHO paboTaTh
C y4eOHbIMM TEKCTaMH, HHTEpPHET-pecypcamH, aHaJIM3upOBaTh MaTepuai, CaMOCTOSTENbHO JielaTh
BBIBOJIBI.
Lenbto 1abOpaTOpHBIX U MPAKTHUUECKUX 3aHSATHHA IJI1 CTYIACHTOB, MPUCTYMAIOMUX K U3YUYEHUIO
Kypca, SIBISIETCA:
1) 3HaKOMCTBO ¢ 0A30BBIMHU MOHITUAMH KypCa;
2) npuoOpeTeHNE HABBIKOB aHAJIM3a IMOJYYCHHOM Ha JICKIHMSIX M CAMOCTOSTEILHO HalJCHHOU
nHpopManuu;
3) BBIPaOOTKA YMEHUS CAMOCTOSTEIBHO U KPUTHYECKU TIOAXOUTH K U3y4aeMOMY MaTepHay;
4) (hopmHpOBaHKHE HABBIKOB YCTHOTO BBICTYIUICHHS U YYaCTHS B TUCKYCCHSX;
5) ¢bopmupoBaHHE HABBIKOB BHICTYILICHHUS C HAYYHBIM JIOKJIA/IOM;
6) GbopmupoBaHKE HaBBIKOB IOATOTOBKU pedepara v Mpe3eHTAINH;
7) ¢dopMupOBaHKE HaBBIKOB pabOThI ¢ PU3UKO-XMMUYECKUMH IPUOOPAMU ¥ YCTAHOBKAMH;
8) dopMupoBaHHe HABBHIKOB OOpaOOTKH pE3yIbTaTOB OSKCIEPHUMEHTa H (OPMYIHPOBAHUS
MPAKTUYECKUX BBIBOIOB.

Kpurepuu ouenku: bamiabHas cTpyKTypa OLIEHKM pacHucaHa B y4yeOHO-MeToaudeckol kapTe (Tadiauna
5.1). PyOexxHast aTTecTanus MpoBOAUTCS B BUIE KOMITBIOTEPHOTO TeCTUPOBaHHs. Kax Il TECT COACPKUT
25 BompocoB (Kax Il BOMPOC OlleHUBaeTcs 1 6amiom).

8.3.2. Tunossble 3a1aHus AJ5 J1a00PATOPHBIX M MPAKTHYECKHUX 3aHATHI

TEMA Ne 1: Beenenue. Knaccngukanusa HeopraHmyecKuX MaTepHAJIOB 10 COCTABY, CTPYKTYpe,
CBOMCTBaM M 00J1aCTSIM IPUMEHEHMSI.

1. Hepapxusi CTpYKTYypbl MaTe€pHajoOB: MOJIEKYJIApHas, KpUCTAJUIMYECKas U JIOMEHHas CTPYKTYpa,
TEKCTYpa, IPUPOJIa U CTPYKTYpa BaXKHEHIINX JEPEKTOB.

OKOHOMHMYECKHE, TEXHOJOTUYECKUE U DKOJOTMYECKHE aCIEKThl IPOU3BOACTBA, SKCIUIyaTallUu U
pereHepanuy MaTepuaoB.

Uro oTnM4aeT KpUCTAIIIMYECKUE Tesla OT aMOP(HBIX?

B yem 3akirouaercs pazianune MeX1y JalbHUM U OJIMKHUM MOPSAKOM B TBEPABIX Tenax?
Kakumu BelMuMHaMM ONUCBIBAETCS KPUCTAJUIMYECKAs peleTka?

UTto Ha3bIBaeTCS TPAHCISAMOHHON (2JIEMEHTAPHOW) sTueiKon?

KaxoBa npupozaa MeTamindeckou cBs3u?

CKonpKO aTOMOB NpUXOAUTCs Ha aneMeHTapHyto sueiiky B [IK, OLK u I'LIK pemerkax?

KaxoBa npupozaa noHHOM CBsA3U?

10 HazoBute BaxkHelIIne TUIIBI KPUCTAJUIMYECKUX PEIIETOK HOHHBIX KPUCTAIIOB.

11. laiiTe cpaBHUTENbHYIO XapaKTEPUCTUKY METAJUIMYECKON 1 HOHHO CBS3H.

N

©WooN O~ W

TEMA Ne 2: IlpenapaTuBHbIe MeTOAbI XHMHH TBEP/0I0 TeJia.

Teepaodaznbie peakiuu U (HakTOPBhI, BIUAIOLINE HA UX IPOTEKAHUE.
Tomorakcu4eckue u AMUTAKCUATIBHBIE PEAKIUH.

DKcrepuMeHTaIbHOE o0ecieueHne TBep10pa3HbIX PEaKIH.

CriocoObl MPUTOTOBIIEHUS pEaKIIMOHHBIX cMecel. [IpenapaTuBHbIe METOIBI.
TpancnoptHble peakiuu. Peakiiuu BHEIPEHUS 1 HOHHOTO OOMeHa.

KaxoBbl OCHOBHBIE CBOMCTBA KOBAJICHTHBIX KPUCTAJUIOB U YEM OHHM OOBICHSAIOTCS?
[IpuBenuTe mpuMepsl KOBAJIEHTHBIX KPUCTAJIIIOB.

Kakoe 3HaueHne nMeer KOOpAMHALMOHHOE YHCIIO B CTPYKTYpPE ajiMasa.
OxapakTepu3yiTe CTpYKTYphI CasiepuTa 1 BIOPIHTA.

0. B 4em cOCTOHMT CYIIHOCTh BaHH-AEP-BAaJbCOBOM XHMMHUYECKOH cBs3u? [lpuBeanurte mpuMeps!
KPUCTAJUIMYECKUX BEIIECTB C TAKUM TUIIOM CBS3U.

HRoOoo~NoOr~wNE
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TEMA Ne 3: CoBpemeHHbIe (PH3NKO-XUMHYECKHE MPOIEeCChl MOJTYYeHUsI HAHOMATEPHAJIOB H
YAbTPAAUCIIEPCHBIX MATEPUAJIOB.

BOooo~NoO~WONE

15.

0.
11.
12.
13.
14.

DIEKTPOXUMHUYECKOE BOCCTAHOBIICHUE U HAHECEHUE MTOKPBITHIA.

AHOJHOE U TEPMUYECKOE OKCUUPOBAHUE.

Karonnoe pacnbuienue. Mcnapenue B BakyyMme.

BeIpamyBanue MOHOKpPUCTAILIOB. I HIpOTEpMaIbHbIE METOIBI.

"Cyxue" MEeTOJIbl BBICOKOTO JIaBJICHUS.

OCHOBHBIE NPEJICTABICHUS O MEXaHU3MAX POCTA IIJICHOK U TOKPBITUM.

DnuTakcus, ee IPUMEHEHUE B TEXHOJIOTUU MOTYITPOBOIHUKOBBIX T€TEPOCTPYKTYP.
[Tonukpucraminyeckue MOKpPhITHUSI.

XUMHUYECKOE OCAKICHUE TIICHOK U MOKPBITUI U3 Mapa.

[Tpuniuner CVD TexHonoruu.

Hcnonb30BaHue 30Jb-reib MPOLECCa MTPU MOTYYCHUU TIJIIEHOK.

Texnonorusa Jlenrmropa—biopxeTT.

Baxueiimmue puzndeckre MeTObI MOTyUYeHHS MJICHOK U TIOKPBITHA.

Hanomarepuaibl, 0COOEHHOCTh WX CBOWCTB MO CPABHEHHUIO ¢ OOBEMHBIM COCTOSHUEM BEIIECTBA,
peanbHbIC U MOTEHIIMAIBHBIE 00JIACTH UCTIOIB30BAHMS.

CoBpeMeHHbIE (hbU3UKO-XUMUYECKHE MPOLIECCHI MOJIyYEeHUS HaHOMAaTEPHUAJIOB u
YIBTPAIUCIIEPCHBIX MAaTEPUATIOB.

TEMA Ne 4: MoHHasi NPOBOAMMOCTD B TBEPAbIX Tesax.

akrownE

HoHnHas npoBOAUMOCTB U TBEPABIE IIEKTPOJIUTHI.

Tunuuxele TBEPABIE JIEKTPOIUTHI U MEXAHU3M ITPOBOAUMOCTH.

l"astorenunn - 1 KUCIOPOACOAEPKAIINE HOHHBIE IIPOBOJHUKH.

B-Al203, Agl u ux mpou3BOAHBIE.

Kpucramnoxumuueckue KpUTEPUH BO3HUKHOBEHHSI CYNEPUOHHOIO COCTOSIHUS TBEPABIX TeEIl.
Baxuelime 001acTi NPUMEHEHUS TBEPIBIX 3JIEKTPOIUTOB.

[Iepeuncinre 1 OXapaKTEpU3yWTE TUIIBI TBEPABIX PaCTBOPOB.

B yem 3akmouarores paznuuus uzomopdusma I, 1T u 111 poga?

UTo Takoe M30BAJICHTHBIN U T€TEPOBAJICHTHBIN n3oMophu3m?

Kak nposiBisercss HUKHUI NOpOr CMEIIMBAaeMOCTH?

. Kakue BemiecTBa Ha3pIBalOT U30CTPYKTYPHBIMU?

. Uto MoxkeT ObITh MIPUUMHON AedopMaIK pelIeTKH TpH 00pa30BaHUU TBEPAOTO pacTBopa’?

. Chopmynupyiite npasuiia Berapaa u FOm-Po3sepu.

. Chopmynupyiite mpaBuiIo aJAUTUBHOCTH XapaKTepa XMMUYECKOMN CBSI3H.

. Kakoe monosxeHue JeKUT B OCHOBE SHEPTETUIECKON TeOpru H3oMophuzma?

. B ueM 3akirodaeTcst oOCHOBHas 3a/1a4ya SHEPreTHUECKOM Teopun nzomopdusma?

. UTo 0OBSACHSIET OCHOBHOE YPAaBHEHHE SHEPTETUUECKON TeOpUU n3oMopduzma?

. Ilouemy GonblIoe pa3nuyue >JIEKTPOOTPULATENLHOCTEH KOMIIOHEHTOB PAaCTBOPOB NPUBOJIUT K

YMEHBIIIEHHUIO MPEIEIOB U30MOPPHON CMECUMOCTH?

TEMA Ne 5: BoicokoTeMnepaTypHble CBEpXIIPOBOIHUKH.

=

w

Hcropus otkpsiTusa ocHOBHBIX BU10B BTCII.

OCOOEHHOCTH KPHUCTANIOXMMHUU BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOJHHUKOB, MOJIMIIPUUYECKOE
ONMCAaHUE U JIOKAJIbHASI CTPYKTYpa.

OcoOeHHoCTH (PU3UUYECKUX CBOUCTB.

Teopuu BTCII. Kputuueckue napamerpst BTCII, ciaGbie cBA3M, MUHHUHT.
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10.

11.
12.

Mertoab! nonmyuenus. Metoas! noxydeHust 00beMubix BTCII matepuanoB: TBepaoda3Hblii CHHTES,
KpUCTAJUTH3alusl M3 TepuTekThudeckoro pacruiaBa YBa,CuzO7x wu Bi-comepxkanmux BTCII,
0CO0EHHOCTH MUKPOCTPYKTYPBHI.

MeTo/1b1 10JTy4eHUs TOHKUX IIJICHOK, UX CTPYKTYpa U CBOMCTBA.

PocT kpucramioB, kpucramn3anus U3 NepUTEKTUUYECKOIO pacraja.

Meroasl monydenus amuHHoMepHbIXx BTCII-mMarepuanoB: J€HTBI W TpOBOJa B CEepeOpPSTHOM
000J104Ke, MJICHKH Ha OUTEKCTYPUPOBAHHON METaNIMYECKOM JICHTE.

[Tyt noBbimienus kputudeckux xapakrepuctuk BTCII-marepuanoB: onTuMH3anus KaTHOHHOTO
COCTaBa U COJEP)KAHUSA KHUCIIOPOJAA, TEKCTYpPUPOBAHME IYTEM TEPMHUYECKOW U MEXaHUUYECKOMN
00paboTKH, CO3/IaHUE LIEHTPOB MUHHUHTA.

[ToBpllIEHNME TMHHUHIA MATHUTHOT'O TIOTOKA ITYTEM CO3/IaHUsl HAHO- U MUKPOHEOIHOPOAHOCTEN B
MaTpHUlle CBEPXIIPOBOJHUKA, HAHOKOMIIO3UTHI.

DK30THUYECKUE CBEPXIIPOBOAHUKH (opranndeckue ceepxnposoguuku, HTCIT).

O6mactu npumenenust BTCII-marepuanoB (yctpoiictBo SQUID-marautomerpa, ToMorpada,
oe3fa Ha MarHUTHOM TOJYUIKE, AaHTEHH, JIOTMYECKUX JJIEMEHTOB, IPOMBIIUIEHHBIX
JUIMHHOMEPHBIX CBEPXIPOBOJHUKOB, OrPaHUYHUTENCH MpeneabHO-I0mycTuMoro Toka, MIJI-
TeHEPaTOPOB, TPAHC(HOPMATOPOB).

TEMA Ne 6: BaxHelilue K1acchl THYJIEKTPUKOB, HX OCHOBHbIE XaPaKTEPHCTHKH.

ko

7.
8.
9.
10.

OcHOBHbIE CBOWCTBA JU3JIEKTPUKOB.

Baxknenmme quiIeKTpu4ecKre XapakKTepUCTUKU MaTepUalloB.

Kpucramnmueckue CTpyKTypbl OCHOBHBIX JUAIEKTPUYECKUX MAaTEPHUAIIOB.

OCHOBHBIE THIIBI IUIIEKTPUKOB.

Kpucramnmueckue CTpyKTypbl IHIJIEKTPUKOB. JIMAJIEKTPUKH C HEIMHEWHBIMH CBOMCTBAMH.
Cernero-, nbe30- U NUPOIIEKTPUKH HA OCHOBE COJIEH, CIOKHBIX OKCHUIOB U OKCOTaJOr€HHUJO,
JIOMEHHAas CTPYKTypa U METJI TUCTEPE3UCa.

Hossie THUIIBI AKTHUBHBIX TUBJIEKTPUKOB (CerHeTo31eKTPUKU -TIOTYIPOBOJHUKH,
cerHeromarHeTuku.) [IpakTuyeckoe NpuMeHEHUE AUDIEKTPUKOB.

YcrpoiicTBa XpaHeHUs: UH(QOpMAIMKM Ha OCHOBE IUAJIEKTPHKOB.

CerHeTosNneKTpUKH, CErHETUAIEKTPUKH, OCOOEHHOCTH UX CTPYKTYPBHI.

Vcnonb30BaHue CErHETORIEKTPUUECKUX MAaTEPUANIOB /ISl XpaHEHHs HH(OpMAaIIHH.
[IMpO3IIEKTPUKY U TIBE30IIEKTPUKHU.

TEMA Ne 7: JliomuHecueHuusi U jga3epbl. Buabl JIlOMUHecHeHIIUH.

agkrownE

Bunnl mroMuHeCEHITNN.

OCHOBHBIE COCTABJISIONINE CTPYKTYPHI IFOMHHO(DOPA.
Tunuyabie TIOMUHO(OPBI, 0COOEHHOCTH UX CTPYKTYPHI.
HoHbI-aKTUBATOPBI.

TBepaoTenbHbIE JTa3epbl U MaTEPHAIIBI IJIs JTa3€POB.

TEMA Ne 8: Crek/i000pa3Hble MaTepHAaJIbl, KEpAMHKA U KOMIIO3UTHI.

coarwNE

KakoBa ocHOBHast 0COOEHHOCTh CTPOEHHUS HEKPUCTAIUTMIECKUX TBEPIBIX TEI?

KaxoBbl OCHOBHBIE MOJIENTU CTPOCHHSI HEKPUCTAITUIECKUX TBEPIbIX TEN?

ChopmynupyiiTe mpaBuia 3axapuaceHa.

Kak ¢popmupyercs crekiioo0pa3Hoe cocTosTHUE?

Uro Ha3bIBaeTcs cTeKI000pazoBaTenem?

JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTHKY CBOWCTB METANIMYECKUX, MOHHBIX M KOBAJICHTHBIX
KPHUCTaJIOB.

B yem cocTout paznuuue uneanbHbIX U pealbHbIX KPUCTAIIIOB?
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10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.

26.

27.

CpaBHHTE pa3HbI€ TUIIbI BEMIECTB MO 3IEKTPONPOBOAHOCTU. B ueM cocTOUT npuynHa pa3inuauii?
[IpuBenuTe nmpuMepsl KPUCTAIINYECKUX TBEPABIX TEJ C PA3JINYHBIM THUIIOM CBSI3H M CTPOCHUEM,
O0XapAKTEPU3YUTE UX OCHOBHBIE CBOMCTBA.

Creknoo0pa3Hble MaTepuabl, KEpaMUKa U KOMITO3UTHI.

Kuneruka u TepMoiMHaMKKa ITPOLIECCOB KPUCTAIIIN3ALMY U CTEKJIIOBAHMSL.

PeanbHast cTpykTypa OKCHIHBIX, (GTOPUAHBIX, CHIMKATHBIX, OOpaTHbIX, ¢ocPaTHbIX U
XaJbKOT€HUIHBIX CTEKOJI.

KoHueHTpalnoHHOE paccI0eHUe CTEKOIL.

OU3UKO-XUMHUYECKUE IPUHIUIIBI YIIPOUYHEHUS CTEKOJL.

XHUMHYECKUE OCHOBBI TEXHOJOTUH BBICOKOUHMCTBIX CTEKOJI JIJISl OITOBOJIOKHA.

CrekiokepaMuKa, CBOHCTBA U OOJIACTH MIPUMEHEHHS.

Crpykrypa kepamuku. Kepamuueckue komMmno3utbl. CUTaIIbL.

Mertannnueckue crekia. CBoiicTBa MaTEpUaIOB HA OCHOBE METAITIMYECKUX CTEKOJL.

@DOTO - U TEPMOXPOMHBIE CTEKIIA.

Hcnons30BaHue CTEKOJI B TEXHOJIOTHH 3aXOPOHEHHUS SIACPHBIX OTXOI0B.

Crpykrypa kepamuku. Onucanue, SHEpreTHYecKre BKIIaJIbl MOBEPXHOCTH, 00beMa U Tp.
Knaccudukanus kepaMuueckux MaTepraioB.

Kepamuueckue matepuabl ¢ AUIIEKTPUUECKUMHU, MAarHUTHBIMU, ONTHYECKUMU, XUMUYECKUMH U
SIEPHBIMU () YHKITUSIMHU.

Xyno0KeCTBeHHas! KepaMuKa.

Cranuu nonydyenust kepamuku. [IpeccoBanne. Metossl criekanus. HoBbie Bubl PyHKIITMOHAIBHON
OKCHJIHOM 1 OECKUCIOPOTHOM KepaMUKU KaK allbTepHATUBHBIC MaTEPHAIIbI.

HInukepHoe NUThE, TOHKAsE Kepamuueckas TexHosorus. HoBele mpoiecchl B (pOpMUPOBAHUU U
CHEKAHUM KEPAMHUKH.

[Tenokepamuka. Tpancdopmarmonroe yrpounenue. [lepcriekTHBHBIE KEpaMUYECKHUE KOMITO3UTHI.

TEMA Ne 9: KpucrannoxuMudecKuii Au3aiis.

N

14.
15.
16.

17.
18.

B 4eM cocTouT nmpuurHa OTKIOHEHHS OT CTEXMOMETPUH COCTaBa TBEPABIX TEI?

Yo 03HaYaeT TEPMHUH «IePEKThl HECTEXHUOMETPUUYECKOTO IPOUCXOKIACHUS»?

Kakne mpumeps! nedekrooOpa3oBaHus B KPUCTAIUIMYECKUX COCIMHEHUSX TPU OTKIOHEHHH OT
CTEXHMOMETPUH BBl MOXKETE PUBECTH?

C yem cBsi3aHa npupoja 00pa3oBaHUs BaKaHCUN B KpucTayiax?

KakoBa cBs3p AedekToB THMAa BakaHCHl ¢ 00JacTblI0O TOMOTE€HHOCTH JHarpaMM COCTOSIHUS
OMHAPHBIX COCUHEHUI?

Kak MOHO peryiarpoBaTh KOHIIEHTPALHUIO 1e()eKTOB HECTEXUOMETPUIECKOTO MPOUCX 0K ICHUS?
OxapakTepu3yiTe BIHsHUE TPUMECE Ha paBHOBECHE 1€(PEKTOB.

Kakue npruMecH Ha3bIBalOTCS reTepOBAIEHTHBIMU?

Kaxkue nedexTsl Ha3pIBatOTCS MPUMECHBIMU?

. OxapakTepu3yiTe B3aMOCBS3b Je(PEKTHOCTH U (PU3UUECKUX CBOMCTB TBEPAOIO Teja.

. C yem cBs13aHa npupoja 00pa3oBaHUs BaKaHCUH B KpucTayiax?

. Kakue Busibl BakaHcuil BBl 3HaeTe M B YeM UX pa3indus?

.B dYemM cocTOMT OCHOBHOE OTIHUYHE O6p2130BaHI/I$[ BAaKaHCUM B YHCTBIX MeETaJUlax H B

MeTan4eckux (azax?

Kakumu ¢akropamu ompezaensieTcss COOTHOLIEHHE e(EeKTOB Pa3HOro THIAa B METAITHYECKHX
KpucTayuiax?

Kaxko#t >¢hexTuBHBIN 3apsia UMEIOT TOYEUHBIE ACPEKTHl B METAIaX W HHTEPMETAIUTMYECKUX
COEIMHEHUAX?

OxapaxkTepu3yiTe BO3MOKHBIE MEXaHU3MBI 00pa30BaHUs BaKaHCUH B METaJUIaX.

[IpuBeguTe nmpuMepsl pazynopsaA0ueHUsT HHTEPMETATUIMYECKUX COCIUHEHUM.

B kakux mnpemenax MOXKET H3MEHSATHCS KOHIIGHTpanus Je(EeKTOB B HECTEXHOMETPHUUECKHX
MeTanieckux (azax?
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19.

20.

MOXHO JH peryaupoBaTh KOHIIEHTPANHIO ACPEKTOB B HECTEXMOMETPUUYECKUX METAIUTHUECKHUX
dhazax?
Urto xapakTepu3yloT «auarpammel bpoyaspa»?

TEMA Ne 10: HaHOCTPYKTYPbI, HAHOKOMIIO3UTHI 1 HAHOPEAKTOPBbI.

ocoukrwhE

o

10.

O6pa3zoBanue HOBOM (hazbl.

3apopliieodpazoBaHue.

CnuHoanbHBIN pacna.

Kunertnka pocta 3apojsiiieii.

®opMUpOBaHUE YIbTPATUCIEPCHBIX CUCTEM.

KrnacTepbl. OBomonus oT MoJeKysl K MatepuanaMm. KinactepHsie cepuu, ycaoBHUsl CTaOUIU3aLUU
HEOOBIYHBIX CTETICHEH OKHCICHHS, YCTOMYMBOCTh U PEAKLIMOHHAS CIIOCOOHOCTh NMPU W3MEHEHHU
KpaTHOCTU CBSI3U, JJIEKTPOH-ICHUIUTHBIC COCIUHEHUS C MHOTOIICHTPOBOW CBS3bI0 METAaJlI-
MeTal.

Konnencauus KJIACTEPHBIX dbparmeHTOB c o0Opa3oBaHUEM Lemneu, CETOK.
HanocTpyKTypbl, HAHOKOMITO3UThI U HAHOPEAKTOPBHI.

Me3sonopuctsie ctpyktypsl, CAL', asporenu.

Matepuaisl Aj11 MUKpoO3JeKTpoMexaHuueckux cucreM (MEMS).

TpaluLIMOHHHBIE M COBPEMEHHBIE TEXHOJIOTMM TOJYYEHHUs YIbTPAAUCIIEPCHBIX MaTepuaIoB
(MeToabl XMMHUYECKOM TI'OMOIE€HM3allMM, HEPaBHOBECHBIE METOJbl, METOJbl, OCHOBAaHHBIE Ha
CHUHEPreTHKE XUMUYECKOTO M (PU3UYECKOT0 BO3JICHCTBHUS, MEXAHUYECKUE U (PU3UKO-XUMHUECKHE
IIPOLIECCHI JUCTIEPIUPOBAHUS U CMELIEHUSI [IOPOLIKOB. )

TEMA Ne 11: IlosxynpoBoAHUKH U UX cBoiicTBA. [101ynIpOBOIHUKH M CBETOM3JIy4YalOIIMe

3JIeMEHTBI.

1. OcHOBHBIE TUIIBI MTOJIYIPOBOIHUKOBBIX MAaTEPUAJIOB.

2. OmpeneneHusi, 30HHAasE TEOPHUsS, XUMHUYECKUI COCTaB, TPEOOBaHMs, WUCXOAS W3 IMPAKTHYECKOTO
MIPUMEHEHUs, aMOP(HBIE MOIYTPOBOIHUKH.

3. Kpucrammyeckne CTpyKTypbl OCHOBHBIX ITOJIYIIPOBOAHUKOBBIX MaTE€PHAJIOB.

4. TepMOdIEKTPUUECKUE SIBICHUS.

5. IlpuHmun gedcTBUST OCHOBHBIX  IOJIYIPOBOJHUKOBBIX  YCTPOMCTB  (IMOJ, TPaH3UCTOP,
dotoanement, CUD, nazep, mpeodbpazoBaHUE COTHEYHOU SHEPTHUN).

6. TloaynmpoBOAHMKOBBICE MAaTEPHAIBI C PACIHIMPEHHBIMH (YHKIIMOHATHLHBIMA BO3MOKHOCTSIMH
(TEpMUCTOPBI, MAarHUTHBIC TMOJTYIPOBOJAHHUKHU, MaTepuajbl JJs TMOJTYIPOBOJAHHUKOBBIX Ja3€poOB,
onro- u akycroanekrponuku, OLED, TFT).

7. OCHOBHBIE TEXHOJOTUYECKHE MPOIIECCHI B MOIYIIPOBOIHUKOBOIN TEXHUKE.

8. TerepocTpyKTypsl U CBEpXpenieTki. KBaHTOBBIC TOUKH M UX CAMOOPTaHH3AIHS.

9. TlpobGnembl ¥ TEHACHIIUM B COBPEMEHHON XMMHH U TEXHOJOTHUH MOIYNPOBOIHUKOB. DOTOHHBIE
KpHUCTAJLJIBL.

10. Kakue nomynpoBOJHUKY Ha3bIBAIOTCS COOCTBEHHBIMU?

11. Kakue  nmedextsl  oOpa3yloTcs B pe3yiabTare COOCTBEHHOTO  pa3ymopsiIOueHUs B
MOJIYITPOBOJIHUKAX ?

12. Kakoit pu3ndecKuii CMBICIT UMEeT KOHCTaHTa COOCTBEHHOW MOHH3AIIMH B ITOTYIIPOBOTHHKAX ?

13. Ha3zoBuTe TUIIBI OCHOBHBIX HOCHUTEJIEH 3aps/ia B COOCTBEHHBIX MOTYIPOBOIHHKAX.

14. Tlouemy B MOJTYNPOBOJHUKAX MPEANOYTUTEIbHEE FIEKTPOHHOE pa3ynopsiioueHre?

15. Yro o3HauaeT TepMUH «IIPUMECHOE PA3YIIOPSI0OUCHUE» B MOTYIIPOBOHUKAX ?

16. Kakue npumMecH Ha3bIBAIOTCS JOHOPHBIMHE?

17. Kakue npumMecH SBISIOTCS aKIenTopamMu?

18. Uto 03HaYaeT MOHATHE «TEMIIEpPaTypa UCTOMIECHUS TIPUMeceii»?

19. OxapakTepusyiiTe 3aBUCUMOCTb KOHIIEHTPALIMK HOCUTENEH OT TeMIIepaTyphl B OTYIIPOBOTHUKAX.
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20.
21.

22.
23.
24,
25.
26.
27.
28.

29.

UYrto 03HaYaeT TEPMUH «COOCTBEHHOE aTOMHOE Pa3ylnopsaodeHue»?

Kakue nedextsl MOoryT 00pa3oBbIBaThCs B pe3yjibTaTe COOCTBEHHOTO aTOMHOI'O Pa3ynopsa10ueHus
B IIOJIYIIPOBOJIHUKAX ?

[Touemy B oTiiuME OT METAIJIOB Ie()EKThI B MOIYIPOBOJHUKAX UMEIOT dJIEKTpUUYECKUH 3apsia’?
KaxkoBsl onpenenenus 1eeKToB-T0HOPOB U Ae(PEKTOB-aKIIETITOPOB?

KaxoB mexanu3m o0pa3oBaHus TOUEUHBIX AEPEKTOB B COOCTBEHHBIX MOJIYIPOBOJIHUKAX?

Kakwue Tumbl 1eeKTOB MOTYT 00pa30BBIBATHCS B IMOIYIIPOBOAHUKOBBIX COSAMHEHUSX ?

Kaxoii KOMITIOHEHT ITPU HOHHU3AIUHN UTPAET POJIb TOHOPA B MOIYIMPOBOIHUKOBBIX COSIMHEHHSIX ?
UTto 03HaYaeT NOHATUE «YCIOBUE 3JIEKTPOHEUTPAIBHOCTHY?

Hanumure BblpakeHHe Al YCJIOBUS DIIEKTPOHEUTPAIBHOCTH B COOCTBEHHO Je(eKTHOM
IIOJIYTIPOBOTHUKE.

Hamumure ypaBHenme oOpazoBanust nedexroB tuma Illortkm mist coeguHeHus MX w
COOTBETCTBYIOIIEE BBIPAXKEHHUE 3aKOHA JEHCTBYIOIINX MacC.

TEMA Ne 12: MarauTHble MeTAJLIbI M CILIABBI.

1.

Noohkown

o

10.

11.
12.
13.

DneMeHTHl Teopuu MarHetm3Mma. JlomMeHHas cTpykTypa W metis ructepesuca (deppo, dheppu-,
aHTU(EPPOMArHETHKH ).

MarHuTHbIE CBOMCTBA TBEPABIX TEIL.

Krnaccudukaiys MarHUTHBIX CBOICTB TBEP/bIX TEIl.

JlnamMarHeTUKY U apaMarHeTUKH.

Bakueiime TUIIBI MArHUTOMSATKAX U MarHUTOKECTKUX MaTEPUasIOB.

MarsauTHbIE METAIIIB M CIIIAaBEI THIA albHUKO, SmCos 1 Fe-Nd-B.

[IyTu MOBBIIIEHUS MAarHUTHOW SHEPTUU CILJIAaBOB, CBSI3aHHBIE C MPUMEHEHHEM TEPMHYECKOH,
TEPMOMEXaHNYECKOHN WIIN PATUAIMOHHON 00pabOTKH.

Kpucrannuueckas ctpyktrypa peppoMarHeTukoB.

MarHuToausIEeKTPUKN TUa (GEPPUTOB CO CTPYKTYPOM IIMHUHENTH, TpaHaTa, MarHeTOILTIOMOUTA.
Martepuassl ¢ KOJUIOCAIbHBIM MarHeTOCOMPOTUBICHHEM (HOBbIE MATHUTOAKTHBHBIE KOMITO3UTHI U
MaTepHaIbl I MATHUTHOH 3aITUCH, CIIMHTPOHUKA).

YcTpoiictBa 3amuMcu W XpaHeHUsT UWHQPOpMAIMM HAa OCHOBE CErHETORNIEKTPUKOB U
(beppoMarHeTuKoB.

®deppo-, peppu - U aHTHUPEPPOMATHETUKH.

OcCHOBHBIE KJIaCChl MATHUTHBIX MAaT€PUAIOB, 00IACTH X TPUMEHEHUS.

Oco0eHHOCTH CTPYKTYPBI OKCHIOB MEPEXOIHBIX METAJUIOB, IIMHUHENEH, TPaHaTOB, HILMEHUTOB U
TIEPOBCKHUTOB.

TEMA Ne 13: KaTtaau3aTopsl.

akrownE

~

OcHoBHBIE TpeOOBaHUS, IPEABSBISIEMBIE K T€TEPOTCHHBIM KaTaJIn3aTOPaM.

[IpuHUUMIIBI CO3AaHUsT MATEPUATIOB C BBICOKOU YI€IbHOM MOBEPXHOCTHIO.

HanozepHucTthie 1 ME30MOPUCTHIE CUCTEMBI KAaK HOCUTENH BEIIECTBA-KaTaanu3aTopa.
Kepamuueckue rneHbl Kak HOCUTEIH, adporeiiu, mpobdiaemMa YCTOWYUBOCTH K CIIEKaHUIO.

HoBbie Ttumbsl MaTepuanioB Juisi KaTaiu3a, BBICOKOJUCIIEPCHBIE OKCHABI METAUIOB IS
KaTAJIUTUYECKOTO0 TOPEHUS, JOKUTaHUS MPOIYKTOB CrOPaHHUsl, XaJIbKOT€HHUJIHBIE KIIACTEPhl AJIA
¢doTokaranusa.

Oxcup TuTana B (OTOJETpaallUu.

NmvmoOunm3anmst GepMeHTOB.

LleoauTsl.

TEMA Ne 14: BuomaTtepuaJibl.

1.

Tpe6OBaHI/I${ K MaTcpualiaM, UCIIOJIb3YCMbIM UIS IPOTC3UPOBAHUA.
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no

ISR A

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.

20.
21.

22,
23.

24,
25.

N

Knaccudukanuss OMOKepaMHKM TIO OTHOIICHHIO K JKMBOM TKaHU (OMOMHEpTHas, IMOpHCTasd,
OMOaKTUBHAs, pecopoupyemas).

Kepamuueckue marepuaiisl Ha ocHoBe Al2O3 u ZrO», runpokcuii- u propanmarura.

broakTuBHas cTeKIIOKepaMuKa. MeXaHu3M B3aUMOJICHCTBUSI OMOKEPAMUKH C KHBOW TKAHBIO.
deppoMarHuTHas M paJIMOAKTUBHASL OMOKEpaMUKa JIJIsl JICUCHUS 3JI0KaUeCTBECHHBIX OITyXOJIEH.
VYIIbTpaguciepCHble MAaHTAaHUThI MaHTAHUTHl B TEPMUYECKOM JICUCHHHM PAKOBBIX OINYXOJIEeH W
TPAHCIPTE JIEKAPCTB.

Kepamuka mi1st mpore3upoBaHusi 3y00B.

VYraeponHas KepaMHKa JUIsl CEpJICYHOr0 KIIanaHa.

Marepuainsl ¢ 3¢phekToM mamMsaTH (HUTHHOI).

10 VYraepon Kak MaTepral HMIJIAHTAHTOB.

11. buomumertuka.

oks®

© N

8.4. Bonipocsl 1151 NpoBeleHUs1 py0esKHOT0 KOHTPOJIS 3HAHUI
Bonpocut k pybescnoii konmpoavhnoi pavome Nel

[Tonsarus «BemectBo» n «Matepuan». Poiab MaTepuasioB B sxu3HM o01ecTBa. KOHCTpYKIMOHHBIE U
(GyHKIMOHATILHBIE MAaTEPUAIIBI.

[TpuHLMIBI CO3aHKUS HOBBIX TBEPA0(}a3HbIX (YHKIMOHAIBHBIX MaTEPHAJIOB.

[Tpuniuns! knaccudukanuu GyHKIMOHATIBHBIX MaTepUaAIOB (IO COCTaBY, CTPYKTYpE, CBOWCTBAM H
00J1aCTsIM IPUMEHEHUS, MHOTO(DYHKIIMOHAJIbHBIE MaTepHaJIbl).

OcHoBHbIE TUIIBI (QYHKIIMOHATBHBIX MATEPHAIIOB.

JleeKTbl KpucTauIMYecKOi CTPYKTYPhI U peaKIIMOHHAs! CIIOCOOHOCTh TBEP/BIX TEI.
OyHnameHTambHBIE — (QU3UKO-XUMHUYECKHE  TPUHIMIBI  CO3JAHHMS  HOBBIX  TBEpHO(a3HBIX
(GYHKLIHOHATIBHBIX MaTEpHAJIOB.

XuMudeckas CBs3b U CTPYKTYpa TBEP/bIX TeJl. TUIBI U OCOOEHHOCTH XUMUYECKUX CBSI3€H B TBEPABIX
Tenax.

Knaccugukanuusa tBepasix Ten. Kpucramnmmdyeckue u amopgHbie TBepabie Tena. CBsi3b CTPYKTypa —
CBOICTBA B TBEPABIX TEJaX.

Kpucrannoxumuueckas knaccudukaiys TBEpAbIX pacTBOPOB.

IIpupoa HOHHOW U METAIIIMYECKOM CBSA3H.

Mertannnueckre 1 MOHHbIE KPUCTAJLIBL.

KoBaneHTHbIE 1 MOJIEKYJISIPHBIE KPUCTAJUIBI.

Tunsl KPUCTAIUIMUECKUX PEIIETOK MOHHBIX KPUCTAIIIIOB.

Kpucranisl ¢ BOZOpOAHBIM TUIIOM CBSI3H.

Amopdubie BemectBa. Ctekna. CTpoeHHME W CBOWMCTBA CTEKOJ. TepMOAWHAMHMKA W KHUHETHKA
IIPOLIECCOB CTEKJIOBAHUS.

Kpucrannoxumuueckas knaccudukaiys TBEpAbIX pacTBOPOB.

N3omopdusm: Tumsl ¥ 3aKoHbI H3oMopdu3ma. TepmoauHaMuka nzomMopdusma.

PeanbHas cTpykTypa TBepaoro teina. JledeKkTbl KpuCTalIn4ecKoro CTpoeHus. Buabl mpoTsKeHHBIX
neEeKTOoB.

OObpazoBanue ToueyHbIX JAedexToB. Teopus KpuctauioB ¢ jaedextamu. Pasynopsiioduenue
KPUCTAJNINYECKUX TBEpAbIX Teul o dpenkento u no [lorTky.

Bnusinue nedexTHON CTPyKTYphl Ha CBOMCTBA MHOTORJIEMEHTHBIX COECAMHEHUH.

@dusznuecKkue MeTo/Abl HCCleqoBaHUs JePeKTOB. OJeKTpoHHas Mukpockonus. CkaHMpyroLias
MUKPOCKOTIHSL.

Knaccupukanus TBeproda3HbIX (YHKIMOHATBHBIX MaTEpUaANOB IO COCTAaBY: METAJIIMUECKUE,
HEMETAJJTNYEeCKHE U KOMIIO3UI[MOHHBIE.

CBoiicTBa MeTaNIMYECKUX (PYHKIIMOHAIBHBIX MaTepuanoB. HoBbie BUBI CIIJIABOB.

Matepuaibl Ha OCHOBE BBICOKOMOJIEKYJIIPHBIX COSUHEHHH.

Hemerannuueckrue HeopraHuyeckie MaTepualbl, UX Kiaccu(uKarus.
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26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

PwnE

SRl

10.

11.
12.
13.

14.
15.
16.

KameHHOe nMTBE, CTEKJIO, KBapl, CUTAJJIbI, SMalM, BSDKYLIME MaTepuaibl MU HMX CBOWCTBA MU
IIPUMCHEHHE.

Kepamuueckre maTepuaibl, HOTy4eHUE U (PU3UKO-XUMUYECKHUE CBOHUCTBA.

Komno3unmonnele Mmatepuaisl, 1X 0coOeHHOCTH. KepMeThl.

Knaccudukanus MmaTepranoB 1o CTpyKTypHOMY npu3Haky. Kpucrammueckue u amopdHbIe Tena, ux
CBOICTBA.

MOHOKpHUCTAIUNINYECKUE MAaTepUalbl, UX CBOMCTBA, IIOJy4€HHUE U IpUMeHeHue. [Ipumepsl.
IIneno4nsle MaTepranbl, METOABI UX MOJIy4YeHUsA. MeXaHN3Mbl OCaXACHUS U POCTA TOHKUX IUICHOK.
Onurakcud. [Tponeccsl noayyeHus AMUTaKCUAIBHBIX U MOJIMKPUCTAIUNINYECKUX MIJICHOK.

[lonarue o camocoOuparoux MoHocnoax. Metos JI3Hrmiopa — biomkeT u ero MCHosiab30BaHUE.
IIpuMepsl reTepo- ¥ HaHOCTPYKTYP U UX UCIIOJIB30BAHUE B ONTUKE, MEIULIMHE, SJICKTPOHUKE.
Hanocucremsl, HaHOMaTepuasbl 1 HaHOTeXHosIoruu. Kiaccudukanus HaHoMarepuanos.
3apojpiiieodpa3zoBaHne B ra30Boi (a3e 1 KOHACHCHPOBAHHBIX cpefax. CIMHOJAIBHBINA pachal.
MeTobl TOJIy4€HUsI BBICOKOJUCIIEPCHBIX ITOPOLIKOB.

XUMHYECKHE METOABbl CHHTE€3a — 30JIb-T€lIb METOJ, IHPOJIU3 a’po30JeH, TMAPOTEPMAIIbHAS
00paboTKa, CBEpXKPUTHUYECKAs! CYILIKA, KpHOXUMUYECKask TEXHOJIOTHSL.

Knaccupukanuss (QyHKIMOHAIBHBIX MaTepUAIOB IO CBOWCTBAM W (YHKIHMSAM Ha MpHUMEpe
KepaMU4ECKMX MaTEpHUAJIOB.

QyHKIMOHAIBHBIE MAaTEpUaNbl C JJIEKTPUYECKUMHU CBOMCTBaMHU. [IpOBOIHMKM, MOIYNPOBOAHUKUA U
auaaekTpuku. OO0Ias XapakTepuCcTUKa.

Bricokoremneparypuble  cBepxnpoBogHukd. Kpurnueckue mnapamerpel  BTCII, ocHOBHBIE
TpeOOBaHUSA K HUM.

Metoapl mnosnydeHuss oObeMHBIX M JUIMHHOMepHbIX BTCII-martepuanoB: jJeHTH M INpoBoJa B
cepeOpsiHOI 000J104Ke, IIEHKU Ha OUTEKCTYpUPOBAHHON METANINUYECKOM JeHTe.

JlromuHecieHIMsT W Jlazepbl. Buabl nmomuHecueHUUH. OCHOBHBIE COCTABIISIIOIIME CTPYKTYpPHI
mroMuHOdOpa.

Bonpocul k pybescnoii konmponvhnoii padome No2

Knaccrndeckue AM3IEKTPUKH, UX (PU3MKO-XMMUYECKHE CBOMCTBA U IPUMEHEHUE.

[1b€30- 1 CereHOANEeKTPUKH, UX (PU3UKO-XUMUYECKHE CBONCTBA U IPUMEHEHHE.

ITonyyenue cerero-, mbe30- U MUPOITEKTPUKOB Ha OCHOBE COJIEH, OKCUAOB U OKCOTaJION€HUIOB.
[lonyyenne  MOIYNPOBOAHMKOBBIX  MAaTEpPUAIOB I TEPMONIEKTPUYECKUX  YCTPOMCTB,
CBETOM3IYYAIOLINX 3JIEMEHTOB, Ja3€pOB, COTHEUHBIX OaTapeil.

TBepabIe AIEKTPOIUTHI C BBICOKON MOHHOW IMMPOBOJAUMOCTBIO, MX IIPUMEHEHUE.

Knaccnueckue cynepuonuku (AgJ, rmuHo3eM, rojulaiauT U JIp.).

Baxnelimne TMIIBI aHUOHHBIX U KATUOHHBIX IPOBOJHHMKOB Ha OCHOBE T'aJIOT€HUJIOB, XaIbKOI€HHU/IOB,
MMHUKTOTEHUI0B U (hocaToB.

CuHTe3 31eKTPOHHO-UOHHBIX POBOJAHUKOB. J{M3aliH KaTOAHBIX M AHOJHBIX MaTEpPHUAJIOB JIMTHEBBIX
Garapeil.

Coznanue MeMOpaHHBIX M CEHCOPHBIX CHCTEM Ha OCHOBE MAaTepHUajoB C MOHHON M CMEIIaHHOM
IIPOBOJAUMOCTBIO.

[lonyyenne  MOIYNPOBOAHMKOBBIX  MATEpPUAIOB  JUII  TEPMOIEKTPUYECKHX  YCTPOWCTB,
CBETOM3IIYYAIOLINX 3JIEMEHTOB, J1a3epOB, COJTHEUHBIX OaTapeil.

Matepuaibl ¢ MATHUTHBIMU (QYHKIIUSIMU, UX KJIaCCU(PUKAIMS.

®eppuThl, X GUIUKO-XMMUYECKHE CBOWCTBA U TPUMEHEHHE.

®deppo- , peppu- , anTudeppoMarneTuku. MarHuTHbIE HAHOMaTepHaibl. MI3MeHeHne KOIPIIUTHBHON
CUJIBI C YMEHBIICHUEM pa3Mepa MarHUTHOW YaCTHUIBL.

MarautoansaeKTpUKH TUIa (eppUTOB CO CTPYKTYPOU LIMMHENH, TpaHaTa, MarHeTOITIOMOUTA.
[letnu ructepesuca peppoMarHuTHEIX MaTepuans. KospuutusHas cuia.

MaruutomMsrkue ¥ MarHUTOXKECTKHE MaTepHalibl. MarHUTOCTPUKIMOHHbIE MaTepuaibl. Ob6nactu
IIPUMEHEHNS] MAarHUTHBIX MaTEPUAJIOB.
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17.
18.

19.

20.

21.

22.

23.
24,

25.

26.
217.

28.

29.

30.

31.
32.

33.
34.
35.
36.

37.

Marepuansl ¢ onTuyeckuMu QyHKIusiMu. CBeTonsmydarone Matepuanbsl. ONTOBOJIOKHO.
TexHoNOrMM NOMY4YEHMs] ONTOBOJIOKHA M HEJNMHEWHO - ONTHYECKMX KpucTamuioB. [Ipomeccer
(hopMHpPOBaHUS UCKYCCTBEHHBIX (DOTOHHBIX KPHCTAILIOB.

Onrtuyeckue cBoicTBa (POTOHHBIX KPUCTAJUIOB M CTPYKTYpP (C MCKYCCTBEHHBIMHU JAe(eKTaMu) Ha UX
OCHOBE.

Marepuansl ¢ Temnodusnueckumu ¢GyHkuusMu. OrHEyNopHble MaTepHualibl, HUX CBOICTBa MU
IIPUMEHEHUE.

Marepuansl ¢ XUMHYECKUMM (QYHKIMSIMU. [a30Bble JI€TEKTOPbI, XUMHUYECKHE CEHCOpBHI,
KepaMHu4yecKre MeMOpaHbl, KATATUTUYECKA aKTUBHBIC MaTEPUAIIbI.

Karanuzaropel. OcHOBHblE TpeOOBaHMs, IpPEIbsBIAEMblE K TIE€TEPOr€HHBIM KaTalu3aTopaM.
[IpuHIHUIIBI CO3AaHUS MAaTEPUAIIOB C BBICOKOM YIEIbHOM IIOBEPXHOCTHIO.

Marepuainsl ¢ GUOIOrHUECKUMH (DYHKIHSIMU.

TpeboBanust K MaTepuanaMm, HCIOJIB3yeMbIM JJsi OuoMeauIMHCKUX uenei. Kiraccupukamnus
OMOKEpaMUKH 10 OTHOLIEHHUIO K KHUBOMH TKaHH.

[Ipumepbl OMOIOrMYECKUX HAHOCTPYKTYp, BCTPEUAIOLIUMXCA B JKUBBIX opraHuzmax. CTpykTypa H
HOJy4eHUE KepaMuieckux MarepuainoB Ha ocHoBe Al2O3 u ZrOz, ruapokcuianaTura.

buoaktuBHas creknokepaMuka. MexaHus3m B3auMOJIEHCTBUSL OMOKEPAMUKH C )KUBOM TKAHBIO.
[lonyyeHne  yJIbTPaMENKO3EPHUCTBIX METAIMYECKUX CIUIABOB I MEOULMHCKUX  LIeJIei.
Marepwuansi ¢ 3¢phekTom namsaTa (HUTUHON).

[Ipore3upoBanue CycTaBOB M KOCTHOM TKaHHU. Mcrosb30BaHHME HEOPraHMYECKHX HAHOMAaTEpHUAJIOB
JUISL TMATHOCTUKH, JICYEHHS U IOCTABKH JIEKAPCTBEHHBIX IIPENapaToB.

OcHOBHBIE METOJIbl IpENnapaTUBHOW XUMHUM TBepjoro Ttena. Kiaccupukanuss MeToq0B CHHTE3a
TBEP/IbIX BEIIECTB U MATEPUAIIOB.

CuHTE3bl € UCHOJIB30BAHUEM METONOB TIOMOIEHH3ALMM MCXOJHOM CMECU: W3MENbUCHUE,
IIepeMeLINBaHuE.

Kepamuueckuii cHHTE3, €0 MEXaHU3M, JOCTOMHCTBA U HEJOCTATKU.

CamopacnpocTtpansitomuiicss  BeicokoTemmepatypubiii  cunre3 (CBC), ero ocobeHHoctd U
JOCTOMHCTBA.

CuHTe3 ¢ UCIOJIB30BAHUEM MUKPOBOJIHOBOT'O HAarpeBa.

CuHTE3 ¢ UCIIOIB30BAaHUEM YAAPHOT'O CKATHS IIPU B3PBIBE.

CuHTe3 ¢ UCHOJIb30BaHUEM XUMHUYECKUX METOJ0B TOMOTE€HU3aLUU UCXOJHOW CMECH: COOCAXKIACHHE
COJIEBBIX CMECEH, KPHUCTAJIIM3ALMs COJEBBIX TBEPABIX PACTBOPOB, 30JIb-I€Ib METOH, IHUPOIU3
a’po30J1ed, KpHOXUMHUYECKHE TEXHOIOTUH.

Meroas! nonaydeHuss MOHOKpucTauioB. Meronel bpumxmena, Hoxpansckoro u Bepueia. Pocr
KPHCTAJUIOB U3 PACTBOPOB.

Meroas! OIy4eHUsI TOHKUX TUIEHOK. DU3NYECKUE U XUMUUECKUE METOIBI OCAKICHUS Ha MTOMJIOXKKY.

IIpuMepsI TeCTOBBIX 32aHUI AJI KOHTPOJISI 3HAHUM, IOATOTOBKHU
K py0eKHBIM aTTecTalusIM

Buibepume ooun npasunvusiti omeem

DyH1aMEeHTOM COBPEMEHHOI0 MaTepuaioBeAeHUs ABJIsIeTCS
arperaTHOe COCTOsTHUE

(dbu3MKa 1 XUMUS TBEPAOTO Tela

Mexda3zHoe B3auMOICHCTBHE

MPUPOAHBIN pakTop

XuMHs TBEPAOrO Tela u3y4aer

CBOMCTBA U IIPEBPAILICHNS TBEPAbIX XUMUYECKUX UHIUBHUIOB
XUMHNYCCKUEC IMPEBPALLICHUA Pa3JINYHBIX BEIICCTB

CBOMCTBAa XUMUYECKUX DJIEMEHTOB
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MCIKMOJICKYIIAPHOC BBaHMOI[efICTBHe MCKAY YaCTULaMHn

SIBasieTca JIM KaXKAblii XUMHYeCKUA HHIUBU] MaTepna.}mM?
Ja
HECT

Marepuana — 310

IIPOCTBIE U CJIOKHBIE BEIIECTBA

TOJIBKO TBEPABIE TEIIA

KHJIKHE U ra3000pa3Hble Teaa

BEIIECTBA WM X CMECH, o0ianaromue GyHKINOHATIHHBIME CBOMCTBAMU

CBolicTBa TBepIBIX TeJI ONPeIeITCs

Maccoi U KOJIMYECTBOM BEIIECTBA

IJIOTHOCTBIO U JUCIIEPCHOCTHIO

MEKYaCTUYHBIM B3aUMOJICHCTBUEM U OCOOCHHOCTSIMU CTPYKTYPBI
ANEKTPOIPOBOIHOCTHIO

Kakoii oco6eHHOCTBIO 00/1a1210T TBepaAO(a3HbIe peaKkuu
OHU Pa3BUBAIOTCS TOJIBKO BO BpEMEHHU

OHHU Pa3BUBAIOTCA TOJBKO B IIPOCTPAHCTBE

OHU Pa3BUBAIOTCS U BO BPEMEHH U B IIPOCTPAHCTBE

HC Pa3sBUBACTCA HU BO BPpCMCHHU, HU B IIPOCTPAHCTBE

Yro udyyaer pusnka TBEpAOro TeIa
IIPUPOAY B3aUMOJEHCTBUN

CBOMCTBA IIPEBpAILCHUI

CO3/IaHHE€ HOBBIX MAaTE€PHAJIOB
¢busnveckne CBONCTBA

CKo0JbKO CymiecrByer (l)yH)IaMeHTa.]'II)HbIX (l)l/I3I/IKO-XI/lMI/l‘-leCKl/IX NPUHIMUIIOB CO3JaHHUS HOBBIX

MaTepHuaJioB

3
7
5
11

Marepuan — 310

BEIIECTBO, 00JIaJatoIlee CBONCTBAMU, KOTOPBIE MPEAONPEAEIISIOT TO MIIM HHOE TPAKTUYECKOE
IIPUMEHEHHE

BEILIECTBO, COCTOSAIIEE U3 AaTOMOB PA3HBIX XUMUUYECKHUX JIEMEHTOB

BBICOKOMOJIEKYJIIPHOE COCIUHEHUE

HanMCHbIIIadg YaCTulla BEIIECCTBA, COXpaHAIoIass €€ XUMHUYCCKHC CBOMCTBa

HpﬂOp]/lTeTHble HanpaBJ¢HUA B HAYKE U TEXHOJIOI'HHA

pa3pa60T1<a HOBBIX MaTCPpUAJIOB U XUMHUYCCKUX TEXHOJIOT Uit

HUcciacgJ0oBaHus (i)I/ISI/IKO-XI/IMI/IquKI/IX CBOICTB MaT€pHralioB

pa3pa60TI<a HOBBIX ITPOU3BOACTBCHHBIX U 3HCpFOC6CpCFaIOLLII/IX TEXHOJIOT UM
HU3YUCHUEC COCTaBa MaTCpraioB

HUCCICIOBAHUC oOacreit MPUMCHCHUS MATCPUATIOB

Ha peakunoHHy0 cnnoco0HOCTH TBePAbIX TeJ BIUSIOT
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pa3Mephbl 4acTUIl TBEPJIOTO Tea

IJIOTHOCTH TBEPJAOTO Tela

COCTaB TBEPJIOTO Tela

Han4uue 1e(PeKTOB KPUCTAIITUYECKON CTPYKTYPHI

IIpu cunTe3e TBepA0(A3HBIX MATEPHAJIOB BAXKHYIO POJIb HTPaeT
Macca U 3J1€KTpO IEPEHOC YaCTHI]

pa3Mep 4acTHI]

TUIOTHOCTH TBEPOH (ha3bl

JnocTrxeHne (pazoBoro paBHOBECHS

CucremMHBII NOAXO0/ JJIsl pelIeHus MPo0JIeM CO3JaHUsI HOBbIX MaTePHAJI0B 3aJaHHBIMH
CBOIICTBAMM BKJIIOYaeT NPHUHIHUIIbI

IIPUHLIMII U3Y4YE€HHS TOJIBKO XMMHUYECKHUX CBOWCTB KOMIIOHEHTOB

MPUHIUI U3YYEHUS TOJIBKO (PU3UYECKUX CBOMCTB KOMIIOHEHTOB

IIPUHLIMII UCCIIEIOBaHMS DJHEPTeTUYECKUX U TPYIOBBIX 3aTpaT

byHaamMeHTanbHbIe (PU3NKO-XUMHUECKUE IPHHLIUIBI M (PAaKTOPHI ONPEACISIIOMNE MUHUMYM
JHEPreTUYECKUX TPYIOBBIX U MaTepUAJIbHBIX 3aTpaT

Y4yacTkH TBepAOro Tesia XapaKTepUu3ylTcs
Pa3IMYHON aKTUBHOCTHIO YaCTHIL

Maccoi U KOJMYECTBOM YaCTHI]

OJIMHAKOBOU aKTHUBHOCTEIO

XapaKTEPU3YIOTCS MIPUPOIOH YaCTHUIL

IpyuHOMN NePUOAUYHOCTH NPU Pa3padoTKe HOBBIX MATEPHAJIOB OCHOBAH
Ha nipaBuiie ¢a3 ['ud60ca

Ha 3akoHax HproToHa

Ha 3aKoHe MeHeneena

Ha 3aKOHe DHHIITEeHHA

IIpuHIUN XMMHUYECKOTr0 U CTPYKTYPHOI'0 OA00MS NpHU pa3padoTKe HOBbIX MATEPHAIOB OCHOBAaH
TOJIBKO HA XUMHUYCCKUX CBOfICTBaX N3BECCTHBIX MaTepI/IaJ'IOB

TOJIBKO Ha (PU3UYECKUX CBOMCTBAX M3BECTHBIX MATEPHAIIOB

Ha CXOACTBEC CTPYKTypBI 1 TCXHOJIOTHUYCCKUX CBOI\/'ICTB HN3BCCTHBIX MaTepI/IaJ'IOB

Ha CXOJICTBE CTPYKTYPBI i (PU3UKO-XUMUYECKUX CBONCTB M3BECTHBIX MAaTEPUAIIOB C OJOOHBIMH
CBOMCTBaAMH

TBepable Tes1a, y KOTOPBIX OTCYTCTBYET KPUCTALIMYECKAsi CTPYKTYPA, Ha3bIBAIOTCS
amop(dHbIe Tena

KPHUCTAJUINYECKHUE Tela

METaJUInYeCcKHe Tea

KOBQJICHTHBIE TeJa

Kaxoii Bua umeer amopdHasi cTpykrypa Bemecrsa?
MPaBUIBHON (POPMBI

HENpaBUIbHON (OpPMBI

npsaMoit popmer

yra0Boi (hopMbI

TBepnoe Teno, nmeromee GuKCHPOBAHHYIO TEMIIEPATYPY IJIABJIEHNS, B PACIIOJI0KEHHH YaCTHIL
KOTOPOro Ha0/I0AaeTcs 1a1bHUI MOPSAA0K, Ha3bIBaeTcs?
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cTajb
HOJIUMeEp
KpUCTAJLI
IIOBApEHHAas COJIb

Kaxkoe u3 Hu:KenepeuncjieHHbIX CBOMCTB He MpUCylLe ajimasy?
HeoObIYaliHas TBEPAOCTD

MIPO3PAaYHOCTh

HE IPOBOIUMOCTb JIEKTPUUECKOT0 TOKA

ANIEKTPONPOBOIHOCTD

Yem onpenesislOTCA CBOMCTBA KPUCTAJJIMYECKUX BelecTB?
CTPYKTYPOU KPUCTAIIIMYECKOUN PELIETKH

HET ONpEICTICHHON TeMIIepaTypbl IJIaBICHUS

YAaCTHUIIBI HETIPEPBIBHO U OECIIOPSIIOTHO KOJICOITFOTCS

MPY HarpE€BaHUMU CTAHOBSITCA TEKYYUMU

TBepaodasHbIMHU peakIIUSIMUA HA3BIBAIOTCS?

J00bIE PEAKIUU C yYACTUEM TBEPIBIX TEI

TOJIBKO T€ peakKlMy, yYaCTHUKHU U MPOJTYKThl KOTOPHIX HAXOASATCS B TBEpAOH (aze
PCaKuu ra3-KuaKkoCTb

peaKLu TBEPIOE TENO-KUAKOCTh

Kakmue cnoco0bl NOBbIIEHHUS PEAKIUOHHONM CIIOCOOHOCTH He COOTBETCTBYIOT TBEPABbIM Teiam?
JIETUPOBAHUE

MEXaHUYECKOe aKTUBUPOBAHHUE PEAarcHTOB

M3MEHEHHE yCIOBUI TepMOOOPaOOTKH

BO3JICUCTBHUE JICKTPUUECKOTO TOKA

Ckopoctb 1u(Py3un, 1 CKOPOCTH HENOCPEACTBEHHO TBepAoda3HOIi peakuum:
YMEHBIIAETCS C YBEIIMICHUEM JIaBICHUS

YBEITMYHMBACTCS C MOHMKEHUEM TeMIIepaTyphl

YBEIIMYUBACTCS C POCTOM TEMITEPATYPHI

YMEHBIIIAETCs C POCTOM TEMIIEPaTyphl

Kakmue Tes1a 0THOCATCS K BAJIEHTHBIM KpUCTaJLIamM?
MSTKHUC

JKUIKHAE

TBEpAbIE

ynpyrue

3a cyer KaKoil CBA3H 00pa30BaHAa KPUCTAJINYECKAsi CTPYKTYPa B aMOP(HBIX TeJax?
MeTaJuInYecKast

MOHHas

KOBAJICHTHAA MOJIApHast

KOBaJICHTHAsl HEMOJIIpHAas

THUNHYHBIMHM NPEACTABUTEIAMH KPHCTANJIOB C KOBAJECHTHOM CBA3BIO ABJISIOTCH?
rpadur

anMas

BOJIb(pam

U3yMpyZI
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KPEMHHUU
Tomnas

CKo0J1bKO BUI0B CHMMETPUH KPHUCTAJLJIIOB CylIECTBYyeT?
43
27
18
32
24

Kakue coenmHeHHs1 OTHOCATCSA K HOHHBIM?
TYTOILUIaBKHE

C HU3KOM TeMIIepaTypol KUIICHUS

MSATKHE

HEYCTOMYUBbBIC

Yem oTIIMYAETCS HOHHAA CBA3bL OT KOBAJIEHTHOM ?
IIPOYHOCTBIO

HaIpaBJICHHOCTBIO

IIJIOTHOCTBIO

HaCbhIIICHHOCTBIO

YTo cay:KUT NPUYNHOMH eIUHCTBA BCeX TUIMOB XUMHYECKUX CBsA3ei?
(u3uvecKue CBOMCTBA

XUMHYECKHE CBOMCTBA

(dbuznveckas mpupoaa

XUMHUYECKas MpUpoJia

Y10 BXOAUT B CTPYKTYPY MHUHEPaJIoB?
IPUPOJIHBIE TPUMECH

CHHTETHYECKUE IPIMECH

XUMHUYECKHE IPUMECH

OMOJIOrMYECKHE TPUMECH

CKo0JIbKO U3BeCTHO BHA0B n30Moppuzma?
4

3
2
5

Ha3oBuTe BuabI M130MOp(pHOro 3amenieHus?
TOMOBAJIEHTHOE

reTePOBAJICHTHOE

U30BAJICHTHOE

OMOBaJICHTHOE

Kaxk Mo:xeT kiaccupuuupoBaThbesi 10 CTENEHHU COBEPUIEHCTBA U30Moppu3m?
COBEpLICHHBIN

OTpaHUYECHHBIN

HEOrPaHUYECHHBIN

HECOBEPILICHHBII

MOJINBAJICHTHBIN



Kaxue BuabI NOKPHITHI ObIBAIOT?
AHTUKOPPO3UOHHOE
MIPOTUBOBOCILIAMEHSIONIEE
TEXHOJIOTUYECKOE

JIEKOPaTUBHOE

DJIeKTPOHHBIM ra3 —310?

AJIEKTPOHHOE 00J1aK0, CBOOOIHO MEPEMEIAIOIIEee BHYTPU CTPYKTYPHI
MHEPTHOE COCTOSIHHE

OXJIAKJICHHBIN ra3

3aMOpOKEHHAs )KUIKOCTD

Kpucrauimyeckasi pemerka y meJ04HbIX MeTAJIOB
OOBemo-TIeHTprYeCKasi KyOnuecKas

npocras

CIIOXKHAS

KBaj[paTHas

Jlacaokanus 3T10...

TOYCUYHBIN ACPEKT

JIUHEWHBIN 1e(eKT

TUTOCKUH IePeKT

HE OTHOCHTCS K TUITY 1e()EKTOB

Bbi0epuTe 3/1eMeHTbI, KOTOpPbIE 00J1aJaAI0T MeTAJINYECKOH CBA3bI0
HaTpui

XJI0p

MarHum

cepa

¢rop

HOJ’IHMepr COCTOAT U3
XJIOpuJa HaTpusia
MaKpOMOIJICKYJI

HOHOB

ATOMOB M MOJICKYJI

Henocrarkn BMC
MOJIMMEpHU3aLUs
OXJIAXKJICHUE
JNECTPYKILIMS
KOppo3ust

CBs13b MEK1Y HMHKOM H Cepoil B KPUCTAJIMYECKOM peleTKe BIOPUUTA
MeTaJuIn4ecKas

BOAOPOJHAs

KOBAJICHTHAs

MOHHAas

Kaxkoii Bua cBsizu B aMop(HbIX Tesiax?
MeTaJuIn4ecKas



HOHHAasA
KOBAJICHTHAJ IOJIsIpHasd
KOBAJICHTHAs HCIIOJIApHAaA

YTo cay:KUT NPUYNHOMH eIMHCTBA BCeX TUIOB XUMHYECKUX CBsA3eil?
(hu3UYecKue CBOMCTBA

XUMHYECKHE CBOMCTBA

(dbuzuveckas mpupoja

XUMHUYECKas Mpupojia

Yro npexacrasisier co00il BIOPUUT?

XMMHYECKUM 3JIEMEHT, Ha3BaHHBIN B 4eCTh yueHOro A. Bropua
MUHEpAJ, B COCTaB KOTOPOT'O BXOJUT CYIb(U] IIMHKA
Marepua, COCTOSIIINN U3 OKCHUIOB METAIJIOB

CIUIAB LIMHKA C MEABIO

YeMy paBHO KOOPJAMHAIIMOHHOE YHCJI0 000uX aToMOB B pemerke NaCl?
6

8

15

2

B 1930-x r.r. Jlenrmiopom u biiogxerTt 0b111 pa3padoTaH MeTox
IIOJIy4YEHUS 30JIEU U relien

CUHTE3a KaTHOHHBIX ampuduiion

CHUHTE3a aHMOHHBIX aM(puDHUIIOB

(bopMHpPOBaHUS MOHO- U MYJIbTUMOJICKYJISIPHBIX TJICHOK

ITo xapakTepy pacnpeaeieHHs aTOMOB B KPHCTA/UINYECKOH pelleTKe pa3IinyalT TBepable
PacTBOpBI

3aMCUICHUSA

BHEJIPCHHUS

BbIYUTAHUA

BCE BBIIICTICPCUNCICHHBIE

®a3bl NEPEeMEHHOI0 COCTABA, B KOTOPBIX aTOMbI Pa3/JIHYHbIX 3JIEMEHTOB PACIIOJIOKEHBI B 001IeH
KPHCTANJIMYECKOll pelieTKe, Ha3bIBalOTCS

KHUJIKUMH pacTBOpaMu

CIUIaBaMHU

aTOMHBIMH KPUCTAJUINYECKUMU PELIETKaMHU

TBEPABIMU PACTBOPAMHU

Bblﬁepl/lTe BC€ BO3MO’KHBIC THIIbI KPUCTAJTJIHYECCKUX PCIICTOK
HOHHBIC, AaTOMHBIC, MOJICKYJIAPHBIC

ATOMHBIC, MOHHBIC, MCTAJINIMUCCKHUE, MOJICKYJISIPHBIC
METANIMYCCKUEC, HCMCTAJIINIMYCCKHUE, NOHHBIC

KaTHOHHBIC, aHWOHHBIC, HOHHBIC

Bri0epuTe BemecTBo ¢ METAVINYECKON CBA3BIO
CEpHas KUCII0Ta

XJIOP

LIUHK

34



XJIOpUJ, HATpUs

Mera/uinyeckas CBs3b — 3TO

CBSI3b MEXK/Y aTOMaMM, HOHAMH UM CBOOOIHBIMHU 3JIEKTPOHAMHU B O0ILIEM KpUCTaJIIe MeTaJlIa
CBA3b MEXy NOHAMU

CBA3b MEXAY YaCTHULAMU B JUCIEPCHBIX CUCTEMAX

CBA3b MEXAY MOJIEKYJIAMU

K npoBoaHukam 1-ro poaa He OTHOCATCS:
30JI0TO

Opon3a

JaTyHb

pacmias NaCl

JM3JIEeKTPUKOM He SIBJISIETCS:
aaMas

rpadut

500HHUT

pe3nHa

JIEKTPONPOBOAHOCTD — 3TO

KOJINYECTBEHHAs! XapaKTEPUCTHKA CIIOCOOHOCTH BEILIECTBA TPOBOIUTH 3JIEKTPUUECKUNA TOK
CYMMapHBIN AIEKTPUYECKUN 3aps]T

CYMMapHbI JJIEKTPUYECKUH 3aps]l BCEX YaCTHIL] BELECTBA

Ka4eCTBEHHAs XapaKTEPUCTHUKA IIOJABMKHOCTH YaCTUL] BELIECTBA

Enunuueii u3mepenus 3j1eKTponpoBoaHocT B cucreme CH siBiasiercs:
CM (cuMeHc)/m?

OMm

1/0Om

B (BosibT)

A (ammep)

K npoBogHnkam 2-ro poaa OTHOCHTCH:
qyryH

pacruiaB Al2Os

PacTBOP TITFOKO3BI

pacTtBop ¢opmMuaTa HaTpHs

OpoH3a

J1s co3naHus MaTepHaJia He00X0JUMO 3HATh:
BBICOKYIO JIEKTPOIPOBOJAUMOCTb UCXOIHBIX KOMIIOHEHTOB
HU3KYIO TEMIIEpATypy IJIaBJICHUS

3apaHee 33/1aHHYIO MOJIE3HYIO (DYHKITHIO

COBMECTHUMOCTH Pa3IUYHbIX KOMIIOHEHTOB

OcHoBO#l /1151 HEOpPraHu4ecKuX QyHKIHMOHAIBbHBIX MATEPHAJIOB, SIBJISIOTCSH:
OpraHUYECKHUE KUIKUE BEIECTBA

HEOPraHWYECKHE TBEP/IbIE BEIIECTBA

OpraHUYEeCKHE TBEPABIC BEIIECTBA

HEOPraHWYECKHE MPOCTHIEC BEIIECTBA
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18.
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23.
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8.5. Bonpocsl k 3auety

[onsarus «BemectBo» 1 «Marepuan». Ponb MmaTepuano B xu3HH 0011ecTBa. KOHCTPYKIIMOHHBIE U
(GYHKLIMOHATIbHBIE MAaTEPUAJIBI.

[TpuHIMIBI CO3aHUS HOBBIX TBEPA0(a3HBIX (YHKIMOHATIBHBIX MAaTEPHAJIOB.

[Tpunnuns! knaccudukanuu GyHKIMOHATIBHBIX MaTepUasIoB (IO COCTaBYy, CTPYKType, CBOWCTBAM U
00J1aCTsIM IPUMEHEHUS], MHOTO()YHKITHOHAJIbHBIE MaTEPHAJIbI).

OcHOBHbIE TUIIBI (PYHKIIMOHAJIBHBIX MAaTEPUAIIOB.

JleheKThI KpUCTAIUIMYECKON CTPYKTYPHI M PEaKIIMOHHAS CIIOCOOHOCTH TBEPBIX TEIN.
dyHnaMeHTaIbHbIE (PU3MKO-XMMUYECKHE IPUHIMIIBI CO3aHUS HOBBIX TBEPAO(DA3HBIX
(yHKIMOHATBHBIX MAaTEPHAJIOB.

XUMHUeCKas CBSI3b U CTPYKTYpa TBEPAbIX Tel. TUIBI 1 OCOOCHHOCTH XMMHYECKHUX CBS3€H B TBEP/bIX
Teax.

Knaccudukanus tepasix Ten. Kpucrannuueckue u amopdubie TBepabie Tena. CBsA3b CTPYKTypa —
CBOICTBA B TBEPABIX TEJaX.

Kpucramnoxumuueckas kiaccupuKanus TBEpIAbIX pacTBOPOB.

[Ipupoia MOHHOW U METAIIMYECKOM CBS3H.

Mertajnnieckue 1 MOHHBIE KPUCTAJLIBL.

KoBaneHTHbIE 1 MOJNEKYJISIPHBIE KPUCTAJUIBI.

Tunbl KPUCTAIIMUECKUX PEIIETOK HOHHBIX KPUCTAJIIIOB.

Kpucranisl ¢ BOIOpPOAHBIM TUIIOM CBSI3H.

Amopdusle BemectBa. Crekna. CTpoeHue M cBoilcTBa crekosl. TepMoaMHaMHKa M KHHETHKA
IIPOLIECCOB CTEKJIOBAHMS.

Kpucrannoxumuueckas kiaccupukamnus TBEpIbIX pacTBOPOB.

W3omopdu3m: TUTIB ¥ 3aKOHBI n3oMopdu3ma. TepmoauHaMuka nzomMopdusma.

PeanbHas cTpykTypa TBEepaoOro teina. JleekTsl KpUCTAUNIMYECKOTO CTPOEHUs. Buabl mpoTsKeHHBIX
ne(heKToB.

OOpas3oBanue TO4YeuHbIX JepekrToB. Teopus KpucramioB c¢ Jedexramu. PazymopsjaoueHue
KPUCTAININYECKUX TBepbIX Teul 1o dpenkento u no lortku.

Bnusiaue nedekTHOM CTpyKTYphl Ha CBOWCTBA MHOTO3JIEMEHTHBIX COEIMHEHUH.

dusnyeckue METOJbl HcciaeoBaHus Je(eKToB. OIEKTpoHHAass MHUKpockonus. CkaHUpyromast
MUKPOCKOTIIHS.

Knaccudukanms tBepnoda3Hpix (QYyHKIIMOHATHHBIX MaTEpPHUAIOB IO COCTAaBY: METAJUTMYECKHUE,
HEMETAJJINYECKHE U KOMIIO3UL[MOHHBIE.

CpoiicTBa MeTAIUIMUECKUX (PYHKIIMOHAIBHBIX MaTepuanoB. HoBble BUJIbI CIIJIaBOB.

Matepuraisl Ha OCHOBE BBICOKOMOJIEKYJIIPHBIX COSUHEHHM.

Hemerannnueckue HeopraHnueckre MaTepUaibl, X KilaccuuKaius.

KameHHOE nMTBE, CTEKJIO, KBapl, CUTAJIbI, SMalM, BSDKYLIME MaTepuaibl M HMX CBOWCTBA H
IIPUMEHEHHUE.

Kepamuueckue maTepuaisl, HOTy4eHUE U (PU3UKO-XUMUYECKHE CBONUCTBA.

Komno3unmonnsie Marepuaisl, ux ocooeHHoctu. Kepmersl.

Knaccudukanus maTepuanoB 1o CTpykTypHOMY Ipu3Haky. Kpucraminueckue u amopdHble Tena, ux
CBOMCTBA.

MOoHOKpHUCTAIIIMYECKHE MAaTEPUAIIBI, UX CBOMCTBA, IIOJIy4EHUE U IpUMEHeHuE. [Ipumepsl.
[1nenouHble MaTepuanbl, METOABI UX MOJydeHUsl. MeXaHU3Mbl OCaX/ICHUS U POCTa TOHKUX TJICHOK.
Onurakcud. [Tponeccsl noayueHus AMUTaKCUAIBHBIX U MOJIUKPUCTAIUNINYECKUX MIJIEHOK.
Hanocucremsl, HanomaTepuaibl 1 HaHoTexHosoruu. Kinaccuduxaiiys HaHomaTepuanos.
3apojpiieoopa3zoBaHre B ra30Boi (a3e U KOHASHCHUPOBAHHBIX cpeaax. CIMHOMaNbHBIN pacna.
[Tonsitne o camocobuparommx MoHOCHOsAX. Meron JIsurmiopa — bromker u ero ucronb30BaHUE.
IIpumepsl reTepo- 1 HAHOCTPYKTYP U UX UCIIOJI30BAHUE B ONTUKE, MEAUIIMHE, YIEKTPOHUKE.
MeTo/1bI 10JTy4€HUs BBICOKOJUCTIEPCHBIX TOPOIIKOB.
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37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
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54.
55.
56.
57,
58.

59.
60.

61.

62.

63.

64.

65.
66.

67.

68.

XHUMHUYECKNE METOJBl CHUHTE3a — 30Jb-T€JIb METOJ, IHUPOJIU3 a’po30JIeH, T'MApPOTEpMallbHas
00paboTKa, CBEpXKPUTHUECKAs! CYILIKA, KpHOXUMUYECKask TEXHOJIOTHSL.

Knaccupukanuss (QyHKIMOHAIBHBIX MaTepUAIOB IO CBOWCTBAM U (YHKIHMSAM Ha MpuUMEpe
KEpaMU4ECKMX MaTEPHAJIOB.

@OyHKIMOHAIbHBIE MAaTepUalIbl C 3JIEKTPUUYECKUMH CBOMCTBaMH. [IpOBOJHUKH, MOIYIPOBOAHUKU U
JUDJIEKTPUKH.

Bricokoremneparypuble  cBepxnpoBogHuku. Kpurnueckue mnapamerpel BTCII, ocHOBHBIE
TpeOOBaHUS K HUM.

Mertoapl monmyueHuss oObeMHbIX M uiMHHOMepHbIX BTCII-marepuanoB: JIeHTHI W TpPOBOJA B
cepeOpsiHOM 000JI04Ke, IUIEHKU Ha OUTEKCTYPUPOBAHHON METANINYECKOH JIeHTe.

JIromuHecneHIMsT W Jazepbl. Buapl moMuHecueHMH. (OCHOBHBIE COCTABIISIOIINE CTPYKTYpPBI
moMuHOdOpa.

Knaccrnyeckne AUANEKTPUKH, UX (PU3HKO-XMMUYECKHE CBONCTBA U IPUMEHEHHE.

[1pe30- ¥ CEreHodEKTPUKH, UX (PU3UKO-XMMHUYECKHE CBOWCTBA U IPUMEHEHHE.

[TosnyueHune ceruero-, Nb€30- ¥ MUPOIIEKTPUKOB HA OCHOBE COJIEH, OKCUA0B U OKCOTAJIOI€HUIOB.
[losyyeHne  NOJNYIPOBOJHMKOBBIX ~ MATE€pPUAIOB I TEPMOVIEKTPUYECKUX  YCTPOMCTB,
CBETOM3IIYYAIOLINX 3JIEMEHTOB, J1a3epOB, COJTHEUHBIX OaTapei.

TBepble MEKTPOJIUTHI C BBICOKOW HOHHON IIPOBOJAUMOCTBIO, X IPUMEHEHHUE.

Kinaccuueckue cynepuonuku (AgJ, riimHo3em, roJmiaHauT u JIp. ).

Bakneiime TUIIBI aHUOHHBIX M KATUOHHBIX IIPOBOJHUKOB HAa OCHOBE aJION€HUIOB, XaJIbKOI€HH/IOB,
MMHUKTOTCHUI0B U (hocaToB.

CuHTE3 21€KTPOHHO-HMOHHBIX IIPOBOAHMUKOB. JM3aliH KaTOJHBIX M aHOAHBIX MAaTE€PHAJIOB JTUTHEBBIX
Oarapeii.

Co3nanne MeMOpaHHBIX M CEHCOPHBIX CHUCTEM Ha OCHOBE MaTEepHalloB ¢ MOHHOM M CMeEIIaHHOU
IIPOBOJMMOCTBIO.

[losiyueHne  MOJIYyIPOBOJHUKOBBIX ~ MAaTE€pUAOB I TEPMOVIEKTPUYECKUX  YCTPOMCTB,
CBETOM3JIYYAIOLUX 3JIEMEHTOB, JIa3€POB, COJIHEUHBIX OaTapeil.

Marepuainbl ¢ MArHUTHBIMU (YHKLUSMH, UX KJIacCU(UKALUS.

®epputhl, UX GU3NKO-XUMHUECKHE CBOMCTBA U IPUMEHEHHUE.

®eppo- , deppu- , anTU(eppoMarHeTUKu. MarHuTHble HaHOMaTepHuaibl. Vi3aMeHeHre KO3pIUTUBHON
CHJIBI C YMEHBIIIEHUEM pa3Mepa MarHUTHOMN YacCTHIIbI.

MarHuToAM3IEKTPUKHU THUIIA PEPPUTOB CO CTPYKTYPOH IIMUHENH, TPaHaTa, MarHeTOIIIOMOUTA.
[leTnu rucrepesuca peppomMarHuTHEIX Marepuans. KospuutusHas cuna.

MarHuToMsArKMe U MarHUTOXKECTKHE MaTepuayibl. MarHUTOCTPUKLIHMOHHBIE MaTepuanbl. O6iacTu
MIPUMEHEHUSI MAarHUTHBIX MaTEpUajoB.

Marepuansl ¢ onTuueckuMH GyHKIMsIMUA. CBeTonzmydaronme Matepuansl. ONTOBOJIOKHO.
TexHomornu mNOIy4YeHHs] ONTOBOJIOKHA M HEJIMHEWHO - ONTHYECKHX KpucramioB. [Ipoiecce
(opMHPOBaHUS UCKYCCTBEHHBIX (POTOHHBIX KPUCTAILIOB.

OnTrueckue cBOMCTBA (POTOHHBIX KPUCTAIJIOB M CTPYKTYp (C MCKYCCTBEHHBIMH Je(eKTamMH) Ha UX
OCHOBE.

Matepuansl ¢ TtemiodusnueckumMu (QyHKIUAMU. OTHEYNOpHbIE MaTepualibl, HUX CBOMCTBA H
IIPUMEHEHHE.

Matepuansl ¢ XUMHYECKUMH (YHKIUSAMU. ['a30Bble JI€TEKTOPbI, XHWMUYECKHUE CEHCOPBI,
KepaMHU4yecKkre MeMOpaHbl, KaTaTUTUYECKU aKTUBHBIE MaTepUaJIbl.

Karamuzatopel. OcHOBHblE TpeOOBaHUS, MperbsABISEMble K TETEPOr€HHBIM KaTajJu3aTopam.
[IpuHIMIIBI CO3/1aHUSI MAaTEPUATIOB C BBICOKOH YJEIbHON ITOBEPXHOCTBIO.

Matepuaisl ¢ OM0JIOrHYeCKUMHU (QYHKITUSMHU.

TpeboBanust Kk MarepuanaMm, HCIOJIb3YeMbIM JUIsl OuoMeauuuHCKuX uenedt. Kaccuduxarms
OMOKepaMUK{ IO OTHOUICHHIO K )KMBOW TKaHHU.

[Tpumepbl GMOJOTMUYECKHMX HAHOCTPYKTYp, BCTPEUAIOIIMXCS B JKMBBIX opraHusmax. CTpykTypa H
noJydeHre KepaMuieckux MaTepuanoB Ha ocHoBe Al2O3 1 ZrO,, ruapokcuianaTuTa.

broakTuBHasA cTeKIOKepaMuKa. MexaHnu3M B3auMOJEHCTBUS OMOKEPAMUKH C )KUBOM TKAHBIO.
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69.

70.

71.

72,

73.
74,

75.
76.
77,
78.

79.

[Tonyuyenue yabTPAMENIKO3EPHUCTHIX METAIMYECKUX CIUIABOB IS  MEAUIMHCKUX  IIEJICH.
Marepuansl ¢ 3¢hekToM mamMsaTH (HUTHHO).

[Ipore3upoBaHue CycTaBOB U KOCTHOM TKaHU. Vcnonb30BaHHE HEOPraHMYECKHUX HAHOMAaTEpHUAJIOB
JUISL TMArHOCTUKH, JICYEHHS U IOCTABKH JICKAPCTBEHHBIX IIPENapaToB.

OcHOBHBIE METOJIbI TpPENapaTUBHOW XWUMHUH TBepAoro Ttena. Kimaccupukamuss MeTOqOB CHHTE3a
TBEP/IbIX BEIIECTB U MATEPUAJIOB.

CuHTE3bl € UCHOJB30BAHUEM METOJOB TOMOIEHM3allMUd HCXOJHOM CMECH: H3MEJIbYECHHUE,
repeMenInBaHue.

Kepamuueckuii CHHTE3, €r0 MEXaHU3M, JOCTOMHCTBA U HEAOCTATKH.

CamopacnpocTpaHsomuiicss  BoicokoTemmepaTypubiii  cuare3 (CBC), ero ocobGeHHOCTH U
JIOCTOMHCTBA.

CuHTE3 ¢ UCII0JIb30BAaHUEM MUKPOBOJIHOBOT'O HArpena.

CuHTE3 ¢ UCIOJIB30BAaHUEM YIAPHOTO CKaTUs IIPU B3PHIBE.

CuHTE3 € UCHOJb30BaHUEM XMMHUYECKMX METOJ0B MOMOIE€HU3ALMM UCXOIHOM CMECH: COOCAXICHUE
COJIEBBIX CMECEH, KpHUCTaUIM3alMsl COJIEBBIX TBEPIBIX PAacCTBOPOB, 30Jb-T€Ib METOMA, ITHPOJIN3
a’p030J1eH, KPHOXUMHUYECKHE TEXHOIOTHH.

Meroasl nonydyeHuss MOHOKpucTauioB. Meronel bpumxmena, Yoxpansckoro m Bepueina. Poct
KpPUCTAJJIOB U3 PACTBOPOB.

Mertoapl MOTy4eHHUs] TOHKUX TUICHOK. DU3NYEeCKUe M XUMHYECKUE METOJIBI OCAXKICHUS HA TTOIIOXKKY.

OO0pazen OuJlera K 3a4eTy M0 JUCHUIINHE
«XHuMHS epCHeKTHBHBIX HEOPraHMYeCKHX MAaTepHAIOB

(DopMa MMPOBEACHU: 3a4CTa: yCTHaA

Munucmepcmeo Hayku u evicuiezo oopazosanus P@
Cesepo-Ocemunckuii 2ocyoapcmeennniil ynugepcumem umenu Kocma Jlesanosuua Xemazypoea
Kadgheopa obwieit u neopzanuueckoii xumuu.

Jucyunnuna «Xumusa nepcneKmuHbIX HeOP2AHUYECKUX MAMEPUAN06)
Hanpaenenue 6axanaspuama 04.03.01 Xumus
4 Kypc, 7 cemecmp

3AYET
BMJIET Ne 1

1. Knaccudpukanus (yHKIIMOHATBHBIX HEOPraHUYECKHX MaTepuaioB IO  COCTaBy,
CTPYKTYypE, CBOWCTBaM U 001acCTAM IPUMEHEHHUS.

2. JIuanextpuxku. OCHOBHBIE CBOICTBA TUAIEKTPUKOB. BaxkHeilne AuanexkTpuueckre
XapaKTEPUCTUKHA MAaTEpPUAIOB.

3aB. kadenpoii obieit u
HEOPraHWYECKON XUMUU A . Cumeonunu

HotenT xadenpsl, K.X.H. O.B. Heénona
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OunenuBaHue 0TBETa CTYACHTA HA 3a49€Te

Xapakmepucmuka omeema

bannw

JlaH MOJHBIN, pa3BepHYTHIM OTBET Ha IMOCTABJICHHBIA BOIPOC, IMOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 O0OBEKTE, MNPOSBIAOLIAICA B
CBOOOIHOM ONEPUPOBAHUU  TOHATUSMH,  YMEHHUH  BBIJCIIUTH
CYLIECTBEHHBIE U  HECYILIECTBEHHBIE €ro IpU3HAKH, IPUYUHHO-
CIIEICTBEHHBIE CBs3U. 3HaHHE 00 O0OBEKTE IEeMOHCTpUpYyeTCs Ha (QoHe
NOHMMAHUSA €ro B CHUCTEME JAHHOM HAyKH M MEXIUCLUUIIMHAPHBIX
cBsazeil. OtBer (QopmynupyeTcss B TEpMHUHAX HAyKH, HU3JI0XKEH
JUTEPATypHBIM  SI3bIKOM, JIOTMYEH, JOKa3aTeleH, JAEMOHCTPUPYET
ABTOPCKYIO MO3UIUIO CTYJCHTA.

46-50

JlaH TOJIHBIN, pa3BEPHYTHIM OTBET HA IIOCTABJICHHBIM BOIIPOC, ITOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUI 00 00bEKTe, 10Ka3aTeIbHO PACKPBITHI
OCHOBHBIE IIOJIO)KEHHUS TEMBI; B OTBETE IPOCIEKUBAETCS YETKas
CTPYKTYypa, JOTHYeCKas IOCIEA0BATEIbHOCTh, OTpPaXKarollas CYLIHOCTb
pacKpbIBaeMbIX TMOHSATHN, TEOpUHM, sBICHUN. 3HaAHUE OO0 OOBEKTe
JEMOHCTpHUpYETCss Ha ()OHE NMOHUMAHUS €ro B CHUCTEME JIaHHOW HayKW U
MEXIUCUUIUIMHAPHBIX CBsi3ell. OTBET U3JI0KEH JIUTEPATYPHBIM S3BIKOM B
TepMUHAX Haykd. MoryT ObITh JONYIIEHbl HEAOYEThl B ONpEAEICHUU
IIOHATUM, HCIPABICHHBIE CTYJEHTOM CaMOCTOSTEIBHO B IIPOLECCE
OTBETA.

41-45

JlaH monHBIM, pa3BEpHYTHIM OTBET HA ITOCTaBJICHHBIM BOIPOC, ITOKA3aHO
YMEHHME BBIICIUTh CYIIECTBEHHBIE M HECYLICCTBEHHbBIE IIPU3HAKH,
IPUYMHHO-CJIEICTBEHHBIE CBA3U. OTBET YETKO CTPYKTYPUPOBAH, JOTHYEH,
U3JI0)KEH B TepMuHax Hayku. OOHAKO JONYyLIEHbl HE3HAYUTEIbHBIC
OMMOKH WM HEJOYEThl, WCIPABICHHBIE CTYAEHTOM C TOMOIIBIO
«HABOJSIIMX» BOIIPOCOB MPENOAABATEIS.

36-40

JlaH TIONMHBIA, HO HEIOCTATOYHO MOCJIEIOBATENbHBIA OTBET Ha
MOCTaBJEHHBIM BOMPOC, HO MPHU 3TOM I[IOKA3aHO YMEHHME BBIIEIUTH
CYIIECTBEHHbIE W  HECYIIECTBEHHBIE TMPU3HAKM U  TNPUIUHHO-
CleICTBEHHbIE CBsI3U. OTBET JOTMYEH M H3JIOKEH B TEPMHHAX HAYKHU.
Moryt ObITh jgOmyIIeHbl 1—2 OIMOKA B OMNPEICICHHH OCHOBHBIX
MOHSATUMN, KOTOPBIE CTYJEHT 3aTPYIHAETCS UCTIPABUTH CAMOCTOSITEIBHO.

31-35

JlaH HemOoCTaTOYHO TOJHBIA W HEIOCTAaTOYHO PAa3BEPHYTHIA OTBET.
Jlornka W TIOCJIENOBATCIILHOCTh H3JIOKCHHUS HWMEIOT HapYIICHUS.
JlomyiieHbl OMMOKU B PACKPBITUU TOHSTHUN, YHOTPEOJICHHUH TEPMUHOB.
CtyneHT HE CHOCOOEH CaMOCTOSITETbHO BBIJIEIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHbIE MPU3HAKU M MPUYMHHO-CIIEJCTBEHHBIE CBSI3U. CTyIEHT
MOXET KOHKpCTI/ISI/IpOBaTB 0606HI€HHI>IC 3HaHHuA, JOKa3aB Ha HpHMean
UX OCHOBHBIE TMOJIOXEHHS TOJIBKO C MOMOIIBIO MpemnojiaBatens. PeueBoe
odopmiieHre TpeOyeT MOMPaBOK, KOPPEKIIHH.

26-30

JlaH HENOJIHBIN OTBET, JIOTHKA U MIOCIIEN0BATENBHOCTD N3JI0KEHUS NMEIOT
CyLIECTBEHHbIE HapymieHus. JlomymieHsl rpyOble OIIMOKK  Mpu
ONpEACIEHUN CYIIHOCTH PpACKpPbIBAEMBIX IOHATUH, TEOPHi, SBJICHUH,
BCJIE/ICTBUE  HENMOHMMAHMUS  CTYJI€HTOM HMX  CYIIECTBEHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB U CBS3€H. B OTBETE OTCYTCTBYIOT BBIBOJBI.
YMeHue packpbiThb KOHKpPETHBIE MpPOSBIEHUS OOOOIIEHHBIX 3HAHWHA He
nokaszaHo. PeueBoe oopmienue Tpedyer NonpaBoK, KOPPEKIUH.

21-25
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JlaH HETONHBIA OTBET, MPEACTABISAIONNNA COOOM pa3pO3HEHHBIC 3HAHUS
0 TEME BOIPOCa C CYIIECTBEHHBIMH OMIMOKAMH B OIMpEACIICHUsX.
[TpuCyTCTBYIOT (pparMeHTapHOCTh, HEJIOTHYHOCTh W3I0KeHUsA. CTyIeHT
HE OCO3HAeT CBS3b JAHHOTO MOHSTHS, TEOPHUHU, SIBICHUS C APYTUMHU
00BbeKTaMU JUCHMIUIMHBIL. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3ALMs U 1-20
JOKA3aTeNbHOCTh HM3J0XKeHHsI. Peub HerpamoTHas. J(ONMOTHUTENBHBIE H
YTOYHSIOIIME BOIPOCHI MPEIOIaBaTesl He MPUBOAAT K KOPPEKIIMU OTBETA
CTYJICHTa HE TOJbKO Ha MOCTABIICHHBIN BOMPOC, HO U HA IPYTHE BOMPOCHI
JACIIUILIHHEI.

He nomyueHsr 0TBETHI 110 0a30BBIM BOIIPOCAM JTACIUTUTHHBI. 0

PesynpTHpyromas oneHka onpezaesnsercs B cooTBeTcTBuU ¢ IlonoxenueM o 6amibHO-
PEHUTUHIOBOM CHUCTEME OLIEHKHU 3HAHUW CTYIECHTOB.

Metoauka ¢popMupoBaHusi pe3yabTHPYIOLIEH OLlEeHKHU:

B xone Texymiero u pyoeHOro KOHTPOJIS CTYICHTBI MOTYT Ha0pats 0-100 6arios:

1-a pyOexHasi aTrecTaus - MaKcuMaabHo 50 6a/1710B, U3 HUX:

Or 0 mo 25 OamwmoB (pyOexHas arTecTalusi) — KOMIIBIOTEPHOE TECTHPOBAHUE  WJIM IHCbMEHHAs
KOHTpPOJIbHAsI paboTa;

Ot 0 no 25 GawioB (Tekylas OIICHKA) — aKTUBHAs pa0doTa 3a JaHHBIM IMEpUOJ HA JIA0OPATOPHBIX H
MPaKTHUECKHUX 3aHSATHSIX.

2-51 py0e:xxHas aTTecTalus — MAKCUMAaJIbHO S0 0a/110B, U3 HUX:

Or 0 mo 25 OamioB (pyOexkHas aTTectanysi) — KOMIIBIOTEPHOE TECTUPOBAHWME  WJIM ITHChMCHHAS
KOHTpOJIbHAs padoTa;

Ot 0 1o 25 GannoB (TeKyias OlIeHKa)— aKTUBHAs padoTa 3a JaHHBIH Mepuo/ Ha Ja00paTOPHBIX U
MPAKTUYCCKHUX 3aHATHSIX.

[TpomexkyTOUHBIN KOHTPOJIb:

3auer WM IK3aMeH:

3a OTBET Ha 3aueTe WU dK3aMeHe CTyAeHT nonydaer 0-50 Gamnos.

CryaeHThl, TIOJYYMBIINE B XOJ€ TEKYIIETO M PyOEKHOro KOHTposis 56-100 GamioB, aBTOMaTHYECKH
MOJIy4al0T COOTBETCTBYIOIIYIO K3aMEHAI[MOHHYIO OIICHKY WIU 3auyeT. Eciam cryaeHT He HabupaeT 56
0ayoB I 3aueTa (PK3aMeHa), MM OH XOYeT TOBBICHTH CBOIO OIICHKY Ha JK3aMEHE, TO OH MOXET
C/IaBaTh 3aUeT WM HK3aMEH B MEPHO/] IK3aMEHAI[HOHHOM cecchu.

PesynpTHpyromas OIleHKa pacCYMTHIBACTCS 10 COOTBETCTBYIOIIEH (opMylie ¢ y4eToM TeKyIei
yCIIEBAEMOCTH, PE3YJIbTaTOB PYOEKHBIX aTTeCTAIlMi M YCTHOTO OTBETA Ha DK3aMEHE WIJIH 3aueTe.

Ixkana uTOroBo# aKaeMU4eCKOH YCIIeBAEMOCTH CTYACHTOB IO IMCHUIJIMHE

Cucrema ouenok COI'Y
dopma Cymma Ouenka
KOHTPOJIA 0aJ110B

86 - 100 OTIINIHO

OK3aMeH 71-85 XOpOIIO
56-70 YJIOBJICTBOPUTEIHLHO

3auiT 56-100 3a4TE€HO

0-55 HE 3a4TCHO
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IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUSA KOMIIETEHIIUH HA Pa3JIMYHBIX ITanax ux ()OpMHpPOBaHHUS,
ONHMCcaHNe WIKAJ OLeHUBAHUS

YpoBenb chopMHUPOBAHHOCTH KOMIIETEHIM A

«MuHUMAJIBHBI] «MHUHAMAJIBHBIH «Cpennnii ypoBeHb» «BbICOKHI ypOBeHb»
YpOBeHb YPOBEHb) (71-85 6asi10B) (86-100 6an10B)
He JIOCTUTHYT» (56-70 6ans10B)
(MeHee 56 6as10B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cpopmuposativi. chopmuposatrivl. chopmuposatbi. chopmuposatbi.
3uanna  orcyTcTByHOT, | ChopMupoBanbl 0Oa3zoBbie | 3HAHUSA obmupHbIe, | 3HAHUA TBEpIbIC,

YMEHHUS W HaBBIKH HE | CTPYKTYpPHI 3HAHUH. CHCTEMHEIE. apryMEeHTUPOBaHHbIE,
c(hOopMHPOBaHEI. VYMenust pparMeHTapHbl U | Y MEHUS HOCSIT | BCECTOPOHHHUE.
HOCSIT  PENPONYKTUBHBIN | PENpOAYKTHUBHBINA YmMmenus YCHEILIHO
XapaxTep. XapaxTep, MIPUMEHSIOTCS K
HemoHcTpupyetcs MIPUMEHSIOTCS K | PELICHUIO KaK THUTIOBBIX,
HU3KUI YPOBEHB | PELICHHIO TUIOBBIX | TAK M HECTaHJApTHBIX
CaMOCTOSITETbHOCTH 3alaHuil. TBOPYECKUX 3aJaHHI.
IPAKTUYECKOr'0 HABBIKA. HeMoHCcTpUpyeTcs HeMoHcTpupyercs
JIOCTaTOYHBIM  YPOBEHb | BBICOKHH YPOBEHb
CaMOCTOSITETIbHOCTH CaMOCTOSITETIbHOCTH,
YCTONYHBOTO BBICOKas aJlallTUBHOCTh
MIPAKTHUYECKOTO HAaBhIKA. | MPAaKTUYECKOr0 HaBBIKA
Onucanue KpuTepueB OLEHMBAHUS
OOyuatomuics Ob6yuaromuiics OO0yuatomuiics Obyuarommuiics
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYLIECTBCHHBIC | - 3HAHMS | - 3HAHUE M NOHUMAaHHUE | - TIyOOKHe, BCECTOPOHHHE
npobenbl B 3HAHMSX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | U apryMEHTUPOBaHHBIE
y4eOHOro MaTepuana; MaTepuana; KOHTPOJINPYEMOTO 3HaHUSA MPOrpaMMHOTO
- JIOITyCKAIOTCS | - HEIMOJHBIE OTBETHl Ha | 00beMa MPOrpaMMHOIO | MaTepuana;
NPUHLMITNAIEHBIE OCHOBHBIE BOIIPOCHI, | MaTepuaa, - TIOJHOE  IOHUMAaHHUE
omMOKK MpH OTBETE HA | OMOKKM B  OTBETE, | -  TBEpAblE  3HAHUS | CYIIHOCTH W B3aUMOCBSI3U
OCHOBHBIE BOIIPOCHI, | HEOCTATOYHOE TEOPETUIECKOT O paccMaTpuBaeMbIX
OTCYTCTBYET 3HAHHWE M | IOHMMaHHE CYIIHOCTH | MaTrepuaia. NPOLIECCOB U SIBIICHUH,
NOHUMAaHUE OCHOBHBIX | M3JIaraeéMbIX BOIIPOCOB; | -CHIOCOOHOCTD TOYHOE 3HAHHUE OCHOBHBIX
MIOHATUI U KaTeropuit; | - HEYBEPEHHBIE U | YCTaHABIUBATh U | MOHATUH B pamkax
-HENIOHUMAaHue HETOYHBIE OTBETHl Ha | OOBACHSITH CBSI3b | 00CYKIAaEeMBIX 3aJaHUH;
CYLIHOCTHU JOTIOJTHUTEJIbHBIE NPakTUKH W TEOPHH, | - CIOCOOHOCTD
JIOTIOTHUTENBHBIX BOIIPOCHI; BBISIBIISITD yCTaHaBIIMBATh "
BOIPOCOB B  paMKax | - HEJ0CTaTOYHOE | MPOTUBOPEYHS, OOBSICHATH CBSI3b IPAKTUKU
3aJaHUl; BJIaJICHHUE JINTEPATYPOM, | MPOOIIEeMBI U | U TEOpHH;
- OTCYTCTBHE YMEHHS | pEeKOMEHIOBaHHON TEHJCHIINU Pa3BUTHUS; - JIOTUYECKH
BBITIOJTHSTh MPOTPaMMOi - MIpaBUJIbHBIE U | TIoCieoBaTeNbHbIE,
NPaKTUYECKUE 3alaHus, | TUCIHUIUIMHBL KOHKpETHBIE, 0e3 | comepkaTenbHbIE,
MPeyCMOTPEHHBIE - ymenue 0e3 rpyObIX | rpyOBIX OomKOOK, | KOHKPETHBIE u
MPOrpaMMOi OmmOoK pemaTs | OTBETHI Ha | MCUEPIBIBAIONINE OTBETHI
JUCLUIUINHBL; MPaKTUYECKUE 3aJlaHus, | OCTABICHHBIE Ha BCE 3aJaHus, a TaKKe
- OTCYTCTBHE | KOTOpBIE ClIeyeT | BOMPOCHI; JIOTIOJTHATENBHBIE BOTIPOCHI
TOTOBHOCTH BBITIOJTHHTb. - yMEHHE  pemaTh | 9K3aMeHaTopa;
(cocoOHOCTH) K MpaKTHYeCKue 3aJaHus, | - yMeHHe pemiatb
JUCKYCCUH W HU3KYIO KOTOpBIE clleyeT | MpaKkTHYECKUE 3aaHus;
CTENeHb KOHTAKTHOCTH. BBITIOJTHUTB; - cBo0OJTHOE
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- BJIAJICHUC OCHOBHOM | HCIOJIb30BAaHHE B OTBETax
JTUTEPATYPOH, Ha BOIMPOCHl MaTEPHAJIOB
PEKOMEHIOBaHHOU PEKOMEHIOBAaHHOM
MpOTrpaMmMon OCHOBHOM u
JIMCLUATUIMHEI; JIOTIOJIHUTEIbHOM
- HaIM9re COOCTBEHHOH | TUTEpaTypHL.
000CHOBAaHHOM
IMO3ULINHU 1o
0o0cy)IaeMbIM
BOIIPOCAM.
Bo3moxHbI
HE3HAYHUTEIbHbIE
OTOBOPKH u
HETOYHOCTH B
PaCKpBITHH OTACITBHBIX
MOJIO)KEHUH BOIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETAaX.
Onenka Onenka Onenka Onenka
«HEY/IOBJIETBOPUTE/Ib | «YAOBJETBOPUTEIBLHO | «XOPOILO» / «3aUTEHO» | «OTJIHYHO» / «3AUTEHOH
HO» /He 3aYTEeHO0 » | «32aYTEHO»

o1

9. YuedHO-MeTOAMYECKOE U HH(POPMALIMOHHOE o0ecTedeHue JUCIUIIMHBI

Jlureparypa
a) OcHOBHas JUTEpPaTypa

Kuaoteko A.B. Xumus tBepmoro tema / A.B. Kuotsko, U.A. Tlpecusikos, 10.J1. TperbsikoB. — M.:
N3pat. nentp «Akagemusa», 2006. — 304 c.

Tpetbsixos 10./1., [TytnseB B.W. Benenue B xumuto TBepaodasHbix matepuano. M.: U3a-Bo Mock.
yH-Ta: Hayka, 2006. — 400 c.

VYBapo H.®. Xumus TBepmoro tena: yuedbHoe mocodbue / H.®. Vapos, }0.I'. MareiimuHa. -
HoBocubupck: HoBocubupckuii rocynapcTBeHHbIN TexHH4Yeckuil yHuBepcuter, 2019. - 108 c. -
ISBN 978-5-7782-3831-2. - URL.: https://ibooks.ru/bookshelf/367844/reading

Becr A. Xumus tBepaoro tena. M.: Mup, 1988. —Y.1. — 558 c. U.2. — 336 c.

OU3NKO-XUMUYECKHE OCHOBBI CO3/IaHUS AKTHBHBIX MaTepuayioB: yueOHMK / M.®D. KympusHos,
10.B. Kabupos, A.I'. Pynckas u ap.; IOxublii QenepanbHblii yHuBepcurer. — Pocrtos-Ha-/lony:
HOxub1i1 denepanpubiii  yHusepcuter, 2011. — 278 c. — Pexxum pgoctymna: mo MOAMHMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=241105

I'yce A.Wl. Hanomarepuanbl, HaHOCTPYKTYpbl, HaHOTeXxHOJOoTMU. — M.: ®USMATIIUT, 2009. —
416 c.

0) /lonoyiHUTEIbHAA JIUTEPaTypa

TpetbsixoB 10./1., Jlenuc X. Xumus u TexHosorus: TBepAo¢azHeIx MarepuaioB. M.: MI'Y, 1985. —
253 c.

@uctyns B.1. ®usuka u xumus tBEpAoro rena, T.1, 2. M.: Meramnyprus, 1995. — T.1. — 480 c. T.2.
-320c.

@uctyns B.W.. HoBbie mMatepuansl. CocrosHue, mpobnemsl, nepcnektussl. M.: MUCHUC, 1995. —
142 c.
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https://ibooks.ru/bookshelf/367844/reading
https://biblioclub.ru/index.php?page=book&id=241105

10. I'yceB, A.M. Hanoxpucrammmueckue wmarepuansl / AWM. I'yceB, A.A. Pemmenr - Mocksa:
OU3SMATIIAT, 2000. - 224 c. - ISBN 5-9221-0075-0. - Tekcr: snexrponnsrii // 9bC "KoHcynbTaHT
cryaenta": [cait]. - URL: https://www.studentlibrary.ru/book/ISBN5922100750.html

11. Pam6umu, H.I'. ®usnueckue n XUMHUECKHE OCHOBBI HaHOTeXHOIorul. / PamOuan H.I'. , bepé3kun A.
B. - MockBa: ®USMATIIUT, 2009. - 456 c. - ISBN 978-5-9221-0988-8. - Tekcr: 2yeKTpoHHBIH //
OBC "Koncynbrant cryaenTa': [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785922109888.html

12. Ceprees, I'.b. Hanoxumus / CepreeB I'.b. - 2-e¢ u3n., ucnp. m gom. - MockBa: M3marenbcTBo
MockoBcKoro rocynapcrsennoro yausepcurera, 2007. - 336 c. - ISBN 978-5-211-05372-4. - TekcrT:
anextponHsi // DbC "KoncynbTanT cTynenTa': [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785211053724.html

8) coepemennvle npogheccuonanvrsle 6a3vl OAHHBLIX, UHPOPMAUUOHHBIE CRPABOUHbIE
cucmembl, I1eKMPOHHbBIE 00PA306amMeNbHbIE PECYPChl

Oo0ecrieueH AOCTYNI K COBPEMEHHBIM IMPOQECcCHOHAIBHBIM 0a3aM JaHHbBIX, MH()OpMAMOHHBIM
CIIPAaBOYHBIM H ITOMCKOBBIM cHcTeMaM (TpedyeTcs peructpanus B 6ndmmorexke COI'Y):

N =

Khetagurov

oo

OBC

OnektponHas Oubinoreka nquccepranuu u aBropedeparos PI'b (b1 PI'B) (https://dvs.rsl.ru).
OBC «YuuBepcuterckas oubanoreka online» (https://biblioclub.ru).

OBbC «Hayunas snektponnas oubimmnoreka eLibrary.ru» (http://elibrary.ru.)
YuuBepcanpHas 06a3 nanubix East View (https://dlib.eastview.com). Jlorun: Khetagurov; ITapos:

ObC «KoncynbTanT cryaenTa». http://www.studentlibrary.ru

«OpaiiT» - o0Opa3oBarenbHas cpela, BKIIOYAIOU[ash BUPTYAIbHBIM YWTAJIbHBIM 3ai

y4eOHMKOB U YUEOHBIX MOCOOHUIT OT aBTOPOB M3 BEAYIIUX By30B PoccHu 10 BCeM HaNpaBICHUSAM U
crernuanbaocTsIM (WWW.biblio-online.ru)

~

NudopmannonHo-mnpaBoBoii moprain «["apant» (http://www.garant.ru/).

8. Cmpaounas nmpaBoBas cucrema Koncynerant [Limroc (http://www.consultant.ru/).

CocTaB TN EH3HOHHOTO M CBOOOTHO PACTIPOCTPAHIEMOT0 MPOrPAMMHOT0

06ecneqeﬂml, B TOM YHUCJI€ OTCYECCTBCHHOI'0O IPOU3BOACTBA

Ne n/m HauMeHnoBanue Ne norosopa (JinueH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 1.
AHTHBHUpPYCHOE Ne 17E0-180222-130819-587-185 ot 26.02.2018 .
3. nporpamMmHoe obecrieuenue | 10 14.03.2019 r, nposuiena o 2021 r.
KasperksyTotalSecurity
[Iporpamma mist 9BM Pa3pabotka cory CBuIeTENBCTBO 0
4 «baHk BonpocoB s rOCyJapCTBEHHOM pErucTpaluyd MporpamMMmbl s
' KOHTPOJISI 3HAHUI» OBM Ne 2015611829 or 06.02.2015 .
(6eccpouno)
5 Cisco Webex - Cucrema | OOO Atictexmorosop Ne J83-2020 ot 10.08.2020-
] poBe/IeHUs] BeOMHAPOB. 10.08.2021 r.
Cucrema moucka | Ne 795 ot 26.12.2020 r. (medcTBUTENEH M0
6. TekcToBbIX 3amMmcTBOBaHMi | 30.12.2021r.) ¢ 3AO «AHnTu-Ilnaruar»
«Antumnaruar.BY3»
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[TporpammHuOe CBoOojHOE POrpaMMHOE obecrieueHme
obecrieucHme s | (6eccpouno)
1. penaKTUpPOBaHUs
XUMHYECKHX opmyn  Isis
Draw
8 Cucrema tectupoBanus | Ne 468 or 03.12.2013 r. UIl Cynrarymun P.T.
' Sunrav WEB Class (6eccpouno)
2) pekomenoyemole uHmepHem - aopeca:
1. http://www.xumuk.ru
2. www.chem.msu.net
3. www.hij.ru
4. http://lwww.fptl.ru/Chem block.html — paznuunbie yueOHO-MeTOIUUECKIE MATEPUAIIBI IO XUMHH.
5. http://chemistry-chemists.com/Uchebniki.html - yucOHukM, mpakTHKyMBl W CIPABOYHUKH I10
XUMHH.
6. Caiit 0 HaHOTEeXHOJNOTHAX B Poccuu [Dnekrponnsiid pecypc]: http://www.nanoware.ru/
7. HanoTtexHomoruueckoe cooOIIeCTBO [DNEKTPOHHBIN pecypc]: Www.nanometer.ru
8. HuTepHeT-KypHa1 0 HAHOTEXHOJIOTHUSX. [ DJIEeKTpOHHBIN pecypc]: http://nanodigest.ru/
9. Hanorexnonoruu. Hay4HO-uH(MOPMAIMOHHBINA MOPTal MO HAHOTEXHOJOTHSAM [DIEKTPOHHBIH

pecypc]: http://nano-info.ru/
10. MaTepuajbHO-TEXHHYECKOE OCHAIIEHHE JUCHUIIJIMHBI

Y4yeOHble ayauTOpUM ISl TPOBEJCHUS 3AHATHH JIEKIMOHHOI0 THIA, CEMHHAPCKOr0 THIIA,
rpynmnoBbiIx M MHMHIAUBHAYAJBHBIX KOHchIbTaIIHﬁ, TEKYLIECT0 KOHTPOJA M l'lpOMC)KyTO‘H—[Oﬁ
arrecranum, a Takike CaMOCTOSATEILHOM paﬁoTbI 06yqa10umxc;1: HpeHOHaBaTeJIBCKI/Iﬁ CTOJI, CTYII,
CTOJIBI ¥ CTYJIBSI JIJIsl o0ydaronmxcs, kadenpa, KiaccHast TI0CKa.

OOGopynoBanue: MyIbTUMEIUMHBIN KOMIUIEKC (MIPOEKTOP, IKpaH), HOYTOYK, KOJOHKU C MPOTrPaMMHBIM
o0OecrieueHrneM, BBIXOJAOM B ceTb IHTepHeT W [0CTYymOM B 3JIEKTPOHHYIO HH(OpPMalMOHHO-
obpazoBatenbHyto cpeny COI'Y.

IMporpammuoe odecnieuenune: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
JIEMOHCTPAIIMOHHBIE U y4eOHO-HATJISTHBIE TOCOOUST (BHICOTIPE3CHTALIHS).

JlabopaTopus o0mrei, ¢u3nyeckoH ¥ KO/UIOWIHOW XHMHH [Jsi TPOBeJICHHUS 3aHATHI
CeMHMHAPCKOI0 THIA, Ja0OpPaTOPHLIX 3aHATHH, KYpPCOBOI0 TNPOEKTHPOBAHUA (BbINOJHEHUS
KYPCOBBIX padoT), IPyNNOBbIX ¥ MHAMBUAYAJIbHBIX KOHCYJIbTALMH, 2 TaK/Ke CaAMOCTOATEJIbHOMU
patoThl 00y4YalOMIMXCH: [PENoJIaBaTeIbCKUN CTOJN, CTYJ, CTOJBl U CTYJIbd s OOydaroluxcs,
na0opaTOpHBIE CTOJIBI, KIIacCHAast JOCKA.

MyabTuMenuiiHoe oGopyaoBanue: MylnbTUMEIUNHBIN TPOCKTOp C dKpaHoM (MynbTHMEAUITHBINA
npoektop OPTOMA projector DX32, ¢ moTono4yHbIM KperuieHneM u Hal. kabenelr — 1 mT. Kommbrorep
n/xomr. kimacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3VY+/knaBuar — 1.

[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cuctema tectupoBanuss Sunrav WEB Class (beccpounoe I10); Ilporpammuoe obGecriedeHue is
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10); Koncynerant mmoc; Cucrema
IIOMCKa TEKCTOBBIX 3auMCTBOBaHUI «AHTtuiaruat BY3»; IIporpamma nins 9BM «bank BonmpocoB Juist
KoHTposiss 3HaHui»;, [apant; Cisco Webex; JeMOHCTpallMOHHBIE W Y4eOHO-HATJSAHBIC TOCOOUS
(BUEONPE3EHTALINSA).

JlabopaTopHoe oGopyaoBanue: BriTsokHoi mkad - 1 mr. Monomep M-510 cranmapTtHbIi — 2 1IT.
Konopumerp KOK-2MIT — 1 mr. Kanopumerp KJI-5 — lmr. Peppakromerp UPD 454B-2M ¢
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nojaceerkoid — 1 mr. [Tonsspumerp kpyrosoit CM3 — 1 mr. Konagykromerp MAPK-603/1 — 1 mt. Becsr
nabopatopupie CAS MWI120 — 1 mr. Becwt maGoparopusie mnperusuonnsie ET-300IT1 — 1 mmT.
Anammzatop «9kcnepr-001» — 1 mwr. Tepmocrar HUBER — 1 mit. pH-MeTp «Annon-4100» - 1 wr. pH-
MeTp-muiuBoabT™MeTp pH-150 MU - 1 mt. Becbt AND HL - 1 mt. Becet WT-250 - 1 mt. MarautHas
memanka [13-6110 - 1mt. bans BonsHas - 1 mr. Mukpockon «Mup 2» - 1 mt. pH-merp pH-340 — 1 mt.
Hentpudyra OIIH -3 - 1 mT.

KomnbioTepHblii kjacce AJisi POBe/leHUs] TEKYIIEro KOHTPOJIS M MPOMeKYTOYHON aTTrecTanuu, a
TaKsKe CAMOCTOSITeIbHOM padoThl 00y4YalOUIMXCS:

MpernoaBaTeIbCKUii CTOJ, CTYJI, CTOJIBI U CTYJbS A7 o0yuaronuxcs, kadeapa, kiaccHast 10CKa.
O0opynoBanue: KommbroTepsl [Uis KOMIBIOTEPHOTO KJacca B KOMIUIEKTE - C IPOrPaMMHBIM
o0OecrieueHrneM, BBIXOJAOM B ceTb IHTepHET W [OCTYNmOM B JJIEKTPOHHYIO HH(DOpPMAIMOHHO-
obpazoBarensuyro cpeny COI'Y; uctounuku 6ecriepe0oiftHOTO mUTaHus, [ppon, KoMMyTaTop s Kjiacca
D-Link DGS-10240, untepaktuBHas nocka 78 (1702070/15112/11344/2+ npoexrop Beno MX503.
IMporpammuoe o6ecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cuctema tectupoBanusi Sunrav WEB Class (beccpounoe I10); IIporpammuoe obecnieueHue amst
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10); KoucyneranTt mmoc; Cuctema
[IOMCKAa TEKCTOBBIX 3auMCTBOBaHUI «AHTuIaruat BY3»; Ilporpamma ans 9BM «baHk BOIpocoB i
KOHTposs 3HaHwit»; [apant; Cisco Webex; J1eMOHCTpallMOHHBIE U Yy4eOHO-HArJSJHBIE MTOCOOUS
(Bumeomnpe3eHTaIus).

bubauoreka, B TOM 4YMcjie YUTAJIbHBIN 3aJI: CTOJBI U CTYJIbS IS OOYYaIOMIMXCS, KOMITBIOTEPHI B
KOMIUIEKTE C MPOrPaMMHBIM OOECIIEYeHUEM, BBIXOJOM B CeTh MHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHy0 cpeay COI'Y.

IIporpammuoe odecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
KoncynbranT mmoc; Fapant; Cisco Webex.

OBbC «Yuusepcurerckas oudanorexka ONLINE» https://biblioclub.ru

9bC «KoncynbTanT ctynentay  http://www.studentlibrary.ru

BBC «Opaiit» www.biblio-online.ru
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