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[Iporpamma coctaBieHa B cooTBeTcTBUH ¢ DenepanbHBIM TOCYAAPCTBEHHBIM 00Pa30BaTEIbHBIM
crangapToM no HampasieHuto 04.03.01 Xumus (ypoBeHb OakanaBpuara), YTBEP)KICHHBIM IPUKA30M
MunuctepctBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 urons 2017 roga Ne671, yaeOHbIM

IJIAaHOM TOATOTOBKM OakasiaBpa mo HamnpasiieHuto 04.03.01 Xumus, yrBepKACHHBIM YUYEHBIM COBETOM
®I'BOY BO «COI'Y» (mpotokoin Ne 9 ot 27.04.2023 r.).

CocraBurenb: K.X.H., goiedt O.B. Heenosa

Pabouas npoepamma oucyuniunsl npuHama 6 cocmage 0CHOBHOU NPOPeCcCUOHATLHOL 00PA3068aAMeNbHOU
npocpammul peutenuem yueHo2o cogema (npomokon Ne 9 om 27.04.2023 2.).



1. CTpykTypa ¥ 0011as1 TPYA0EMKOCTh I CHUILINHBI
OO11ast TPYI0EMKOCTh JUCIUILIMHBI COCTABIIACT 3 3aueTHbIe eauHuIbI (108 u.)

Ounas ¢popma 0OyueHHS 3aounas popma
00yueHus

Kypc 4 -
Cemectp 7 -
Jlexum 36 -
[IpakTnueckue (CEMUHAPCKKUE) 3aHSTUSI - -
JlaGopaTopHble 3aHITHS 54 -
Koncynperamuun - -
WTOro KOHTaKTHBIX 3aHSITHIA 90 -
CamocTrosTenpHas padoTa 18 -
Kypcosas pabora - -
dopma KOHTPOJISI

DK3amMeH - -
3ager + -
OO1m1ee KOJIMYECTBO YaCOB 108 -

2. leau u 33124 AUCHUINITAHBI

[IporpaMMa AMCIMIUIMHBI «XUMHSI TIEPCTICKTUBHBIX HEOPTraHWYECKUX MATEpPHUAJIOB) BKIIOYACT
OCHOBHBIE TIOHATHS O KiIacCU(UKAMM COBPEMEHHBIX HEOPraHMYEeCKUX MaTepHajoB IO COCTaBy,
CTPYKType, CBOWCTBaM U 00JacTIM MPUMEHEHHUs; O MPHUHIMIAX TOJIYYeHHUS] COBPEMEHHBIX
HEOPraHMYECKHUX MaTepUalioB U TBEPIBIX MOKPHITHI; 0 criocobax yrnpaBieHHUs] GU3NYECKUMU CBONCTBAMU
TBEPAbIX HEOPraHUUYECKUX MaTepUAIOB C TOMOIIbIO (PU3UKO-XUMHUECKUX U CTPYKTYPHBIX (DaKTOPOB.

OO0beKkTaMu U3y4eHUS SBIIAIOTCS: METAJUIbl, CIIaBbl, XUMUYECKUE COEAUHEHHUS, TTOTYIPOBOIHUKI
U IUAJIEKTPUKHU, a Takxke (Qu3nueckrue U (GU3NKO-XUMHYECKUE SIBJICHUSI, COMTPOBOXKIAIOIIUE MPOLIECCHI UX
MoJtyueHusi, 00pabOTKH M IKCILTyaTaliH.

Metooioruyeckasi KOHLEMIUS Kypca ©Oa3upyercs Ha TOM, 4YTO PEryaspHOE CTPOro
MEePUOUYECKOE KPUCTANIMYECKOE CTPOCHHME SBJSETCS UACATU3UPOBaHHON cxeMmol. PeanbHble
KPUCTAJIJIBI HEM30EKHO COJAEp)KAaT pas3IM4YHOTO poJia OTKIOHEHHUS, 3a KOTOPBIMU YKPENHJINCH
MIpe/ICTaBJICHUs Kak O Je(eKTax, CO3AAIIUX CTPYKTYPHOE pa3ynopsi0YeHue, ONpeIestoliee Xapakrep
MOHHBIX MPOLECCOB, (U3NYECKHE CBOICTBA KPUCTAUIOB M HMX DJKCIUTyaTallMOHHBIE XapaKTEPUCTHKU:
MEXaHUYECKHUE, IEKTPUUECKHUE, ONITHUECKHUE U MHOTHE JIpyTHE.

OcHOBHOI 1eJIbI0 00pa30BaHUsl MO JUCHUILINHE «XHMHs MEPCHEKTUBHBIX HEOPraHUYECKHX
MaTepHalioB» B COOTBETCTBUH € MPO(PECCHOHATBHBIMU CTaHJApTaAMMU:

- [Ipodeccnonaneueiit cragaapt 01.001 «Ilemaror (memaroruveckas AesTEIbHOCTD B chepe
JOLIKOJIbHOT0, HAYaJIbHOT'O 00I1[Eero, OCHOBHOTO OOIIEro, CpeAHero oomero oopazoBanus) (BOCIUTATEb,
YUUTENb)», YTBEPKJICHHBIN MpuKa3oM MUHHCTEpCTBA TPyAa U COLMAIbHON 3amuThl Poccuiickoit
®eneparun ot 18 oktsa6ps 2013r. N 5441 (3apeructpupoBan MuHHCTEpCTBOM FocTHLIMU Poccuiickoit
@eneparuu 6 nexadbps 2013 r., perucrparmonssiiit N 30550), ¢ ©3MeHEHUSIMU, BHECEHHBIMU IIPUKa3aMuU
MunucTepcTBa TpyAa U colnaibHOM 3ammThl Poccuiickoit @enepannu ot 251exkadbps 2014 r. N 11151
(3apeructpupoBan MunuctepctBoM roctuiiuu Poceuniickoit @enepanuu 19 despans 2015 r.,
peructpanonHsiit N 36091) u ot 5 aBrycra 2016 r. N 4221 (3apeructpupoBad MUHHCTEPCTBOM
roctuiun Poccniickoit @enepanuu 23 aBrycra 2016 r., perucrpanuonssiii N 43326);

- [Ipodeccuonanpubiit crangapt 01.003 «Ilemparor gonomHUTENHHOTO 0Opa30oBaHUs IETEH U
B3POCIIBIX», YTBEPXKACHHBINA NpUKa3oM MUHUCTEpPCTBA TPyAa U COLMAIIBHOM 3a1uThl Poccuiickoi
@eneparn oT 8 ceHTs0ps 2015 1. Ne 6131 (3apeructpupoan MuHuCTEpCTBOM HocTULIMU Poccuiickoit
@enepanun 24 centadps 2015 r., peructparmonssiii Ne 38994);



- [Ipodeccronanpusbiii crangapt 26.006 «Crnenuanuct no pa3paboTke HAHOCTPYKTYPHPOBAHHBIX

KOMITO3ULIMOHHBIX MaTEPUAJIOBY, YTBEPKIACHHBINM IPUKa30M MUHHUCTEPCTBA TPYAA U COLIMAIbHOU
3auThl Poccniickoit @enepannu ot 8 centsaops 2015 r. Ne 6041 (3apeructprpoBan MHHHCTEPCTBOM
toctuiun Poccuiickoit @enepanuu 23 centsiops 2015 r., peructpaunonubsiii Ne 38984).
- 40.011 IIpodeccuonanbubrii crangapt «CHEMUAIUCT MO HAYYHO-HUCCICIOBATEICKUM M OIBITHO-
KOHCTPYKTOPCKUM pa3paboTKam», YTBEP)KJIEHHBbIM mNpuka3oM MUHUCTEpCTBA Tpylda U COLMAIBHOU
3amuThel Poccuiickoit ®@enepanuu ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBaH MHHHCTEPCTBOM
toctunuu Poccuiickoit @enepauuu 21 mapta 2014 r., peructpaunonssiii Ne 31692).

SIBJIAETCH M3Y4YCHHE TEOPETUYECKHX OCHOB XUMHUHU IIEPCIIEKTHBHBIX HEOPraHMYECKUX BEIIECTB U
MaTepHUajIoB, CIOCOOOB UX MOJYYEHUS U IPUMEHEHHUS.

3agauy AMCHMIINHBI:

L] paCKpBITB pOJ'II) KpI/ICTaJ'IJ'IOXI/IMI/II/I B OIIMCAHUU (1)I/IBI/I‘~I€CKI/IX U XUMHNYCCKUX CBOI\/JICTB pa3J'II/I‘-IHI)IX
TBEPABIX MaTepUaIOB;

® paccMOTpeTb NPHUHLMIIBI MPOTEKaHUs TBEpAO(Da3HBIX pPEaKUMil U crnocoOOB MOJIyYEHUS
Pa3JIMYHBIX TBEPJBIX MAaTEPUAIOB U IMOKPBITHH;

L] JaTb OCHOBHBIC HpeJICTaBJ'IeHI/IH 0 (1)H31/I‘-I€CKI/IX CBOﬁCTBaX paSHHqHBIX TBep)II)IX MaTepI/IaJ'IOB,
OCOOEHHOCTSIX X XUMHUYECKOU MPUPOIbI, CTPYKTYPbI U IPUMEHEHHH.

3. Mecto aucuuminnbl B cTpykrype OINOIT
B1.B.12. YacTts, popMupyemas yuacTHUKaMu 00pa30BaTeNIbHBIX OTHOIICHHH bioka 1.

JucuumnuHa «XuMUsl NEPCIEeKTUBHBIX HEOPTraHMYECKUX MaTepHajioB» OTHOCHUTCA K Y4EOHBIM
mucruIInHaM 9actu bioka 1, dopmupyemoit yuacTHUKaMu 00Opa3oBaTENIbHBIX OTHOIICHHM, OCHOBHOM
npodeccuoHanbHOM oOpa3zoBarenbHON mporpammbl (mamee — OIIOIl) wampaBneHHS MOATOTOBKH
«Xumusy», KBamupuKanus (CTeneHb) — Oakaaasp.

JlJis yCIenIHOro OCBOEHUS TaHHOW JUCHUIUIMHBI CTYIEHT JIOJDKEH BIIAJETh 3HAHUSAMHU, YMEHUSIMU
U HaBblkamMH, cdopmupoBaHHbiMU  guctidiuiiHamMu  OINOIl  GakamaBpmara:  «MaTtemaTukay,
«Uudopmarukay, «duszuka», «Heopranmdeckas xumus», «OpraHudeckas XUMHs», «AHATUTHYECKAs
XUMHUsI», «DPuznueckas XuMus», «Komonanas Xumus», B 4aCTHOCTH:

3HaTh:
1. OcHoBHBIE 3aKOHBI XUMHUH, XUMUYECKON TEPMOJANHAMUKI U XUMUYECKOW KHHETHUKH.
2. Tunbl XUMUYECKOW CBSA3M M THUIbl KPUCTAUIMYECKUX PELIETOK B MPOCTBIX U CIIOKHBIX TBEPABIX
Tenax.
3. Xumuueckue M  (PU3MKO-XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX U
HEOPraHMYECKUX COCIUHEHUM.
4. IlpaBuna TeXHUKH 06€30MACHOCTU M PabOTHI B XUMHUUECKOH J1a00paTOpUU U ¢ PU3UKO-XUMUYECKOMH
anmnapaTrypou.
OcHoOBHBIE 3aKOHBI PU3UKH, (PrU3HUECKHE IBICHHUS U 3aKOHOMEPHOCTH.
OCHOBBI TEOpUH BEPOSATHOCTU U MATEMAaTUYECKOW CTATUCTUKH.
7. OCHOBHBIE IPECTABICHUS O JUCIIEPCHOM COCTOSIHUU BEILECTBA.

o o

YMmerh:

1. PaGotatb ¢ mabopaTOpHBIM 000pYAOBaHUEM, TPHOOPAMHU U XUMUYECKUMHU PEAKTUBAMHU, IPOBOAUTH
XUMUYECKHE IKCTIEPUMEHTHI U 00pabaThIBaTh SKCIIEPUMEHTAIbHbBIE TAaHHBIE.

2. IlpumensaTs MHPOPMAIIMOHHBIE TEXHOJOTHH JUIS PEIICHUS TEOPETHUECKUX U IKCHEPUMEHTATbHBIX
3az1ad.
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3. ITlomp3oBaTbcs COBPEMEHHOW HAy4HOH, y4eOHOW M CHpPaBOYHOW JHUTEPAaTypod MO XUMHUH U
XUMUYECKON TEXHOJIOTUN M WH(OPMAIIMOHHBIMH TEXHOJIOTUSIMHU.
4.  OdopMIsATh pe3ysIbTaThl HKCIIEPUMEHTAIBHOM paboThl B BUIE OTYETA.

o

XUMHUYCCKHUX SKCIICPUMCHTAX.

Baanern:

[IpoBOANTE 3JEMEHTapHYIO CTaTHUCTHYECKYI0 OOpabOTKYy SKCHEPUMEHTAJbHBIX JaHHBIX B

1. HaBblkamMM CaMOCTOSITEIBHOW paOOTHl C y4EOHOM, HAyYHOW MU CHPABOYHOM JUTEPATYpOU; BECTH
TIOMCK U JIeiaTh 0000IaI0II1e BHIBO/IBI.

2. Hapikamm Oe3omacHoOii pa®OTBI B XHMHYECKOH aboparopuu

yMEHHs oOpamarbes ¢

XUMHMUYECKON TMOCYAOW, peakTuBaMu, paboTaThb C Ta30BbIMU TOpEIKAMH M 3JIEKTPUUYECKUMHU

pruOOpaMu.

3. OCHOBHBIMH TpHEMaMH W TEXHUKOH BBHIMOJHEHHUS AKCIIEPIMEHTOB, MMETh HABBIKA pabOTHI ¢
(U3UKO-XMMUYECKUMHU NTPUOOPAMU U YCTAaHOBKAMHU.
4. HaBblkamMu NpoBeACHMS aHaiau3a (U3NYECKUX U XMMHUYECKHUX CBOWCTB BEUIECTB pa3IMYHON

TIPUPOJIBI.
5. BazoBemMu

TEXHOJIOTHSIMU ~ TTpeoOpa3oBaHus

uH(popMaLuy,

TEKCTOBBIMHU U

TaOINYHBIMHA

penakropamu, TEXHUKOU paboThl B ceTH MHTepHEeT A1 mpodeccuoHalIbHOM e TEIbHOCTH.

o

7. MaremaTtnueckoi 00pabOTKH TEKCTOBOU U IpapuiecKor HHPOPMAIIHH.

HaBbikamu 00pa®oTKH pe3ysnbTaToB SKCIIEPUMEHTA U (GOPMYITHPOBAHUS IPAKTUUECKHUX BBIBOJIOB.

HI/ICHI/IHJ'II/IHa «XHUMUSA MEPCICKTUBHBIX HCOPraHUYCCKUX MATCPUAIOB)» HUMECT JIOTHUYCCKYIO H
COACPKATCIBbHO-MCTOANYCCKYIO B3aMMOCBA3b C TMOCICAYIOINMMH AJUCHUIUIMHAMH W IIPaKTUKaMH
yqe6Horo I1aHa, a UMCHHO: «BBG,Z[GHI/IC B XUMHIO TBEPAOTO TEIIa», ((CTpOGHI/Ie BCIICCTBaA», «DPHU3NKO-

XUMHAYECKHH  aHaIu3

HCOPTaHHUYCCKUX

«[IpepnunioMHas mpakTHKa.
[Tpu ocBOEHMH AaHHOM JUCIUILIHHBI O0YYAIOIIUIACS CMOXKET MPOJAEMOHCTPHUPOBATH (YACTHYHO)
cnenyone 0000menHbie TpyaoBbie ynkuuu (OTP) u Tpynosbie pynkuuu (TPD):

MaTepHuaIoB,

«Haquo -HCCJICA0BATCIIbCKas

paboTay,

Kox n naumenoBanmue O6001eHHbIe TPYIOBBIE (DYHKITHH TpynoBsie hyHKITHT
npodeccHoHaIbHOTO
cTaHaapTa Kon HaumeHnoBanue HaumenoBanue Kon n ypoBeHb
KBaJTU(HUKAITIH
01.001 A | Ilegarornueckas OObwmenenarornyeckas A/01.6
[IpodeccrnonanpHbIit NESITETFHOCTD TI0 ¢ysakums. O0ydeHue 6
crannapt «Ilegaror MIPOEKTUPOBAHUIO U PasBuBarolas aeITeIbHOCTh A/01.6
(memarornveckas peanuzanuu 6
IesITeTHHOCTE B cdepe 00pa30oBaTeNbHOTO MpoIiecca
JOIIKOIBHOT O, B 00pa30BaTelbHBIX
HavYaJIbHOTO 00IIEro, OpraHM3aIHsIX
OCHOBHOTO OOIIETO, JIOIIKOJIBHOT O,
CpemHero oorero HavaJIbHOTO O0IIEro,
o0pa3oBaHUA) OCHOBHOT'O OOIIIETO,
(BocmiuTaTENh, YIUTEIIH)) CpeaHero ooIiero
00pa3oBaHUS
01.003 A | IlpenonaBanue no Opranuzanus AeATeIbHOCTH A/01.6
[TpodeccnonanbHbIM JOTIOTHUTEIBHBIM y4aluxcs, HalpaBJICHHON 6
crangapt «llemaror 00111e00pa3zoBaTeIbHBIM Ha OCBOEHHE
JOTIOJTHUTENTBHOT O porpaMMam JOTIOJTHUTETEHON
o0pa3oBaHus eTeH U 00111e00pazoBaTenbHON
B3POCIIBIX» pOrpaMMBbl
26.006 A | JlaboparopHo- AHanu3 chIpbsl, MATEPUAJIOB A/02.6




[IpodeccuonanbHbIii AHAJTUTHYIECKOE Ha COOTBETCTBHE 6
crangapT «Crnenuanmict no CONPOBOXKIEHNE pa3paboTKu | CTaHIapTaM U TEXHUYECKHM
pa3paboTke HAaHOCTPYKTYPHPOBaHHBIX YCIIOBUSIM, HCIIOB3YEMBIM B
HAHOCTPYKTYPHPOBaHHBIX KOMITO3UIIHOHHBIX MPOU3BOACTBE, U 00paboTKa
KOMITO3UIIMOHHBIX MaTepHuajoB 9KCHEPUMEHTATBHBIX
MaTepHaJoB pe3yNbTaTOB
B Hay4Ho-TexHnueckast Cocrasienue B/06.6
paspaboTka u AHAJIMTUYCCKUX 0030POB, 6
METOANYECKOEC Hay4YHBIX OTYCTOB,
COIPOBOXK/ICHHE B 00JIACTH MyOIUKaIMs Pe3ylbTaToB
CO3J1aHUsA HCCIEIOBaHUN
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX
MaTepHuasoB
40.011. A | IIpoBenenue Hay4YHO- OcymecTBieHne
[podeccrnonanbHbIi HCCIIEI0BATENbCKUX u MpoBeJIeHHsT padoT 1Mo
ctarnapt «CrenuanucT 1o OIBITHO-KOHCTPYKTOPCKUX 00paboTKe U aHAIU3Y A/01.5
Hay4HO- pa3paboTOK 10 OTAETHHBIM Hay4YHO-TEXHUYECKOMI 5
HCCIIEIOBATEIILCKUM " paszzenaM TeMbl WH(POPMAIUH U Pe3yIbTATOB
OIBITHO-KOHCTPYKTOPCKUM WCCIIeIOBaHNHI
pa3paboTKam» Ocyl1iecTBiIeHHE AJ02.5
BBITTOJIHEHU S 5
IKCIIEPHMEHTOB H
oopMIIeHUS pE3yIILTATOB
HCCIEI0OBAHUN U
pa3paboToK

4. TpeGoBaHus K pe3yJabTaTaM OCBOEHUS TUCIUTIIHHBI

I/I3yquI/Ie JUCHUITIINHBI «XHUMUSA NEPCICKTUBHBIX HCOPTaHUYCCKHUX MATCpUaIOB» MPCAIoIaract
(bOpMI/IpOBaHI/Ie Y CTyACHTA CICAYIOIIUX KOMHCTGHHI/Iﬁ U MHAUKATOPOB UX NJOCTHKCHUA:

1. lIpodeccnonanbubie komnereHuun (I1K):

Kon n nHammenoBanue
NnpohecCHOHAILHOH KOMITEeTeHIMH

Ko u HanmeHoBaHUe HHAMKATOpPA
JOCTUKeHHS PO(ecCHOHATLHOM
KOMIIeTEeHIIHH

Tun 3axa4 npodeccuoHATbHO 1eSITeIbHOCTH: HAYYHO-UCCIeA0BATEILCKUMH 1

TEXHOJOTHYeCKHNI

IIK-1. CroocobeH HCIOIL30BaTh
3HaHMS O CTPOCHHHM BEIICCTBA,
MPUPOJIEC XHMHUYCCKOW CBS3H U
CBOMCTBaxX pa3MYHBIX KIACCOB
XUMHYECKHUX DJIEMEHTOB, BEILECTB
U MaTepuaioB s TIOHMMaHUs
MEeXaHH3Ma XUMUYECKUX peakiui,
MIPOUCXOISAIINX B
TEXHOJIOTHYECKHX Tpoleccax u
OKpYKalIlleM MHpe, a TaKKe
€CTECTBCHHOHAy4YHbIC 3HAHUS IS
pelieHus 3a1a4
podecCHOHANLHOM IS TENHHOCTH.

IIK-1.1. Mcnonb3yeT 3HaHUS O CTPOCHUH BEIECTBA,
IIPUPOJIE XUMHUUYECKOM CBSI3U M CBOMCTBAX Pa3IU4HbIX
KJIACCOB XMMHUYECKHX 3JIEMEHTOB, BEIIECTB U MATEPUAJIOB IS
NOHMMAaHMsI MEXaHU3Ma XUMHUYECKUX PEAKIIHH,
IIPOUCXOSAIINX B TEXHOJIOTHUECKUX ITpoOLIEccax U
OKPY’KAIOILIEM MHUPE;

ITK-1.2 IIporHo3upyer cBOHCTBa XUMUYECKUX COETUHEHUN U
MaTepHajioB Ha OCHOBE JaHHBIX 00 UX CBOWCTBAX U
XMMHYECKOM CTPOEHUH;

IK-1.3. Hcnonp3yeT CcOBpEMEHHBIE  TEOPETUUYECKUE
IPEJICTABICHUS XMMHYECKON HAayKHM M €CTECTBEHHOHAy4yHbIE
3HaHUS B CBOEH MPO(ecCHOHAIBHOM eTeIbHOCTH




IK-2. Crocobern  mpumensts | [IK-2.1. Brageer cCOBpeMEHHBIMH METOIaMHU UCCIICTOBAHUS
COBPEMEHHYIO ammapaTypy MpH | XUHMHYECKUX COCTUHCHUN U MaTepUasoB;

IIPOBEACHUU HayunslX | lIK-2.2. Ananu3upyeT H HHTEPHIPETHPYET pPE3YJIbTaThl
UCCIIEI0BAaHUM, a TaK)Ke | XUMHUYECKOT0 OJKCIEPHUMEHTAa Ha OCHOBE COBPEMEHHBIX
COBPEMEHHBIE TEOPETUYECKHUE | TEOPETUYECKUX IIPEICTABICHUM XUMUYECKON HAyKU
IIPEACTABICHUS XUMHUYECKON

HayKu JUTSL aHajimsa

OKCIICPUMCHTAJIbHBIX JAaHHBIX

B pe3ynbraTe 0cBOEHUS AUCHUIIIMHBI O0yYarOMIUIICs T0JKEH:

3HATh:

OCHOBHBIE KJIaCChl COBPEMEHHBIX MaTE€pHaJIOB, UX CBOWCTBA M 00JACTHU MPUMEHEHHUS, TPUHLIUIIBI
BbIOOpa MaTepuaoB, OCHOBHbBIE TEXHOJIOTMYECKHE IMPOIECChl MPOM3BOJACTBA U 00pabOTKU
marepuanos (I1K-1, I[1K-2);

3aKOHOMEPHOCTH CTPYKTypooOpa3oBaHus, (a30oBble MpEeBpalleHHs B Marephajax, BIHSHUE
CTPYKTYPHBIX XapakTepHCTHK Ha cBoiicTBa matepuaios (I1K-1, TTK-2);

CTPYKTYpHBIE OCOOCHHOCTH TBEPJIBIX TEJI, CBsI3aHHBIC ¢ Hamn4uueM nedekTHwix cocrosiuuid (ITK-1,
[1K-2);

3aKOHOMEPHOCTH MPOTEKaHUs TBEPAO(a3HbIX XMMHYECKHX IPOIIECCOB U SIBIIEHUN IepeHoca C
yuactuem aedexros (ITIK-1, ITK-2);

XapakTep BIMUSHUS 1e()eKTHOCTH Ha PEaKIIMOHHYIO CIIOCOOHOCTh U (PU3UKO-XUMUYECKUE CBOMCTBA
tBepasix Ten (IMK-1, TIK-2).

BBHIOMpATh MaTepuaibl [ 33JaHHBIX YCJIOBHM 3KCIUTyaTallud C Yy4eToM TpeOoBaHUMU
TEXHOJOTHYHOCTH, SKOHOMUYHOCTH, HaJCKHOCTH 1 Aoaroseunoct u3aenui (I1K-1, IK-2);
[IPOBOIUTH (PH3MKO-XUMHUYECKUI aHaau3 mporeccoB U marepuanos (I1K-1, ITIK-2);

WCIIOJIb30BAaTh  B3aWMOCBSI3b ~ CBOMCTB  BELIECTB U CTPYKTYpbl Jisi  (OPMHUPOBaHUS
SKCIUTyaTallHOHHBIX XapakTepucTuk marepuaios (ITK-1, TTK-2);

paboTaTh ¢ yCTaHOBKaMH U MpUOOpaMu (PU3UKO-XHUMHUYECKOTO SKCIIEPUMEHTAa, HCIOJIb30BaTh
METOJIBI M alllapaTypy Ui aHanu3a Gu3nko-xumudeckux xapakrepuctuk (ITK-1, ITK-2).

BJIAJETh:

OCHOBHBIMH  (DU3MKO-XUMHUYECKUMH  METOJaMU  KCCJICIOBaHUS  CBOMCTB W COCTaBa
neopranunueckux matepuanos (ITK-1, ITIK-2);

TEXHUKOW MPOBEACHUS SKCIEPUMEHTOB M CTAaTUCTHUYECKON 0OpabOTKON SKCIEPUMEHTAIBHBIX
nannbix (ITK-1, TTIK-2);

METO/JIaMU OIIEHKHM OCHOBHBIX IMapaMETPOB BEUIECTB C HCIOJIb30BaHHEM (PUIUKO-XUMUYECKUX
moneneit (TTK-1, TTK-2);

METO/IaMHU HCIIOJIb30BaHUS B3aMMOCBSI3U (DU3UUYECKUX CBOMCTB BEIIECTB C Ae(PEKTHOU CTPYKTYpOit

JJIA q)OpMI/IpOBaHI/ISI 3aJaHHbIX SKCIITYATAIUOHHBIX XapAKTCPHUCTHUK COBPEMCHHBIX MATCpHUAJIOB
(TTK-1, TIK-2).

O6H_[I/IM CpCACTBOM KOHTPOJA ABJIACTCSA BBCIACHHAA B YHHUBCPCUTCTC GaHHBHO-pCﬁTHHFOBaH

CHUCTCMaA OLICHKHU YCIICBAECMOCTH CTYACHTOB CIICHUAIINTCTA U HaHpaBJ’IeHI/Iﬁ 6aKaJ1aBpHaTa.



[Ipu npoBeneHnH y4eOHBIX 3aHATHNA OOECIIEUMBAETCS Pa3BUTHE Yy OOYUYAIOMIMXCS HaBBIKOB
KOMaH/HOW palOThl, MEXIMYHOCTHOH KOMMYHUKALIUU, TIPUHATHS PELICHUH, JUACPCKUX KadecTB. Jlis
9TOTO HCIOJIB3YETCS IPOBEACHUE WHTEPAKTUBHBIX JICKIUM, I'PYNIIOBBIX IUCKYCCUM, POJIEBBIX HUIP, a
TAK)K€ MAaTepHallbl HAa OCHOBE pE3yJbTATOB HAY4YHBIX MCCIEAOBAaHUM, B TOM YHCIE C Y4ETOM
pPETHOHANBHBIX O0COOEHHOCTEH MNPO(EeCCHOHAIBHOW JEATENbHOCTH BBITYCKHHKOB M TMOTpeOHOCTEH
paboToaTeIe.



5. Couepmaﬂne Hu y'leﬁHO-MeTO}II/I‘IeCKaﬂ KapTa IMCUNIIJIHHbI

Ta6auua 5.1
3ansaTus CamocrosiTesbHast pabora KosmuecTBo
Howmep HaumenoBanue tem, (BOIIpocoB), CTYJAEHTOB ®opmbl 0aJ1J10B
HENenu W3y4YaeMbIX 10 TJAaHHOW TUCLUIUIMHE Jlek | JIab Yacel | KOHTPOJISA Jlurep
IMHU | opat Coaep:xkanue min max | 2Typa
OpH
ble
1 Beenenne B xumuio TBepaodazHbIX | 2 - | Uepapxus CTPYKTYPBI 1 Koncmekr 0 2 [1]-[7]
MaTEpPHUAIIOB. [IpuopurerHsie MaTEepUAJIOB: MOJIEKYJISIPHAS, YcTHbIN onpoc
HarpaBJICHUS pa3BUTHUS HayKH, KpUCTAJJTMYECKasi U JOMEHHas CobecenoBanue
TEXHOJOTUH U TeXHUKH PD. Xumus u CTPYKTYypa, TEKCTypa, MPUPOaa U Hoxman
MaTepUuabl. OCHOBHBIE ~ TOHATHUA: CTPYKTypa BAXKHEHMIIINX
BemecTBo M Marepuan. [lonstue o NePEeKTOB.
TBepMOo(da3HBIX  pEAKIUAX H  HUX
MIPOTEKAHUH.
2 ITpoGiema CO3JTaHHS HOBBIX | 2 2 | Kpucrammmyeckne u amopdHbIe 1 Koncmekr 0 2 [1]-[7]
HEOpPraHUYECKUX MaTepualioB c tena. JlampHM W OMMDKHHMA VYcTHbli onpoc
3aJJaHHBIMH CBOMCTBaMHU. NOPAIOK B  TBEPABIX Telax. CobecenoBanue
DKOHOMHYECKHE U TEXHOJIOTHYECKHE OcHoBHbIE TUIIBI Hoxmnan
acCreKThl MPOM3BOJACTBA, SKCILTyaTalluu KPUCTAJUTMYECKUX PEILIETOK.
U pereHepanuyu MaTepuasoB. DOneMeHTapHble  siYEHKH B
MPUMHUTUBHOMN KyOHM4YeCKOM
(TTIK), 00bEMHOLIEHTPHUPOBAHHOM
KyOu4eckoi (OLIK) u
rpaHeleHTPUPOBAHHON
kybrueckoit (I'TIK) pemerkax?
3 Oomas kinaccupukanus | 2 4 | IlonsTHe 0 IPUPO/IC 1 Koncmekr 0 3 [1]-[7]
HEOPraHHUYECKUX TBEepAO(Da3HBIX METATTNYECKON ¥ HOHHOU CBS3H YcTHbIN ompoc
MaTepuajoB. IO COCTaBy, CTPYKTYpE, U UX CBOMCTBax. Baxnelimue CobecenoBanue
CBOMcTBaM U 001aCTSAM IPUMEHEHHUSL. THUIIBI KPUCTAJUIMYECKHUX Hoxnan
Merannnueckue MaTrepuabl, ux PEIIETOK HMOHHBIX KpPUCTAIUJIOB.
CBOMCTBA M 0COOEHHOCTH. [Ipumepsl. CpaBHHTENbHAA




XapaKkTepUCTUKA  HMOHHOW U
METAJUINYECKOM CBSI3H.

Marepuanst Ha OCHOBE Teepnodasueie  peaknmm U Koncmekr [1]-[7]
BBICOKOMOJIEKYJISIPHBIX COEMHEHUN (GaKkTophl, BIUAIOIIME HA WX VYerHbIM onpoc
(mommmepsr). nporekanue. TomnoTtakcuueckue CobecenoBanue

U SMHUTAKCUAIIbHBIE PEaKI1H. Joxinan

TpancnoptHbie peaKuuu.

Peakuuu BHeIpeHUS U MOHHOTO

oOMeHa.
Hemerannuaeckue HEOPTaHUYeCKre HNonnass  mpoBOOMMOCTH B Koncmekr [1]-[7]
MaTepuasl, ux KJ1acCUpUKaIus, TBEpABIX  Tenax. THINYHBIE VYerHbIM onpoc
CBOICTBa, 0COOEHHOCTH U PUMEHEHHE. TBEp/bIE ANIEKTPOJIUTHI u CobecenoBanue

MEXaHU3M IPOBOJAUMOCTH. Hoxnan

T"anorenny - u

KHCIIOPOICOepKallie HOHHbIE

MIPOBOJHUKHU, HUX IPHUMEHEHHUE.

[Ipumepsl.  Tumbsl  TBEpABIX

pacTBOPOB. SABnenue

n3zoMophusMa U €ro poib s

IIOJTy4€HUSI HOBBIX MaTepHaJIoB.

Nzomopdusm I, II u III poxa.
Kepamuueckne  Marepuanbsl:  oOImas CoBpeMeHHbIE (busuko- Koncmekr [1]-[7]
XapaKTepUCTHKA, 0COOEHHOCTH, XUMHUYECKHE IIPOLIECCHI YcTHBIM onpoc
CBOMCTBa M 00J1aCTH NPUMEHEHUS IOJy4eHUs HAHOMATEpUaIOB U CobecenoBanue

YIABTPAAUCIEPCHBIX Joxinan

matepuaioB. ['maporepmaibHble

METOIBL. "Cyxue" METObI

BBICOKOI'O OAaBJICHHA. OcHOBHEBIE
MNpeACTABJICHUA O MCXaHHU3Max
pocTta IINICHOK H HOKpLITPIfI.
9HI/ITaKCI/I${, €C INPUMCHCHUC B
TCXHOJIOTHH
MMOJIYITPOBOAHUKOBBIX

TeTePOCTPYKTYP.
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[Tonmkpucrannuyeckue
MOKPBITHUS.

7 Komnosunmonnsie TBepro(daszHbIe BricokoTemmieparypHbie Koncmekr 3 [1]-[7]
MaTepHabl, 175 CBOIiCcTBa " ceepxnpoBoauku (BTCIT). YcrHsIi onpoc
IpUMEHEHHE.  BBICOKOTEXHOJOrMYHAs Oco0eHHOCTH KPUCTAIIOXUMUHU CobecenoBanue
KepaMHUKa. BBICOKOTEMIIEPATYPHBIX Joxnan
CBEPXIPOBOJHUKOB, ux
CTPYKTYypa. OcobGenHoctH
¢usnyeckux cBoicTB. Teopuu
BTCII. O6nactu mnpuMeHEHHs
BTCII-marepuanos.
8 Knaccupukanmuss ~ marepuanoB 10 Baxwneiimme KJIaCCHI Koncmekr 3 [1]-[7]
CTPYKTYpPHOMY MIPHU3HAKY. TIMDJIEKTPUKOB, WX OCHOBHBIC YcTHEIH onpoc
MOHOKpPHCTAIIIBL. [Inenounkie XapaKTEPUCTUKHU. CobecenoBanue
MaTepHalibl 1 HAHOMATEPHaITbI. CerHeTodeKTpuKH, Joxman
O0COOEHHOCTH MX CTPYKTYPBHI.
Hcnoinp3oBanne
CETHETOAIEKTPHYECKIX
MaTepualioB  JUIsl  XpaHEHUS
undopmaruu.  [TuposnexTpuku
U TIbE30DJICKTPUKH, UX CBOMCTBA
U IPUMCHEHHUE.
9 1 PYBEXKHAS ATTECTALIASA [ToaroroBka k KommbrorepHoe
1 pyOe)KHOM aTTeCTaluu TECTHPOBAHHE 15 [1]-[7]
9 Knaccupukanus ~ marepuansoB 10 JIFIOMMHECUCHIIMS M JIa3€phl. Koncmekr 2 [1]-[12]
cBoiicTBaM ¥ (pyHKIMsIM. Martepuainbl ¢ Bust JTFOMHHECICHIINH. YerHbli onpoc
ANIEKTPUYCCKUMH (DYHKIIHSIMU. OcCHOBHBIC COCTaBJISIOLIHE CobecenoBanue
CTPYKTYPBI momMuHOdopa. Joxknan
Tunuuneie JTFOMUHO(OPBI, Pedepat
OCOOEHHOCTH HX CTPYKTYpBHI.
TBepmoTenbHble  Jasepsl |
MaTepUalIbl sl J1a3epoB.
10 TBepaple ANEKTPOJUTBI €  BBICOKOM OcobOeHHOCTh CTPOCHUS Koncnekr 2 [1]-[12]
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HOHHOW NPOBOAUMOCTHIO. TOIIMBHBIE
3JIEMEHTBI, UX YCTPOMUCTBO.

HEKPUCTAJUTMYECKUX  TBEPIBIX
TeN. OcHoBHbIE MOJIETHN
CTPOCHHS HEKPUCTAJUTMYECKHUX
TBEPBIX TEJl. [IpaBuio
3axapuaceHa. ®dopmupoBaHue
CTEKJIO00Pa3HOTO  COCTOSIHUA.
OU3UKO-XUMHUYECKHE TPUHITUITHI
YIIPOYHEHHS CTEKOJL.
CrexyiokepaMuKka, CBOWCTBA U
00J1aCTH IPUMEHEHHMSL.

VYeTHbIM onpoc
CobecenoBanue
Jlokmnan
Pedepar

11

Marepuainbl C MarHUTHBIMHU
byHKIUSAMH, WX KJIacCH(pUKaIus,
OCHOBHbIE ~ MarHMTHbIE  IapaMeTphl.
Knaccudukanus bepputoB o
CTPYKTYpHOMY  TIpPU3HAKY. [erns
rucTepesnca.

Kpucramnoxumuuecknii 1u3aiH.
[Ipumepsr nedexrooOpazoBaHus
B KPUCTAJUTHIECKUX
COCMHEHUSAX TPH OTKIOHEHUU
oT crexuomerpuu. IIpupona
o0pazoBaHus BaKaHCUU B
KpUCTaJIax. Bnusiaue
MpuMeceli  Ha  paBHOBECHE
nedeKToB. [Tpupona
o0pazoBaHus BaKaHCU B
Kpuctauiax. Buabsl BakaHCHI.
MEXaHU3MBbI oOpa3oBaHus
BAKAHCUU B METAJLIax.

Koucnexr
VYerHbIl onipoc
CobecenoBanne

Jloknan
Pedepar

[1]-[12]

12

Marepuainbl C ONTUYECKUMU
GyHKIHUSMHU. Caerousnyyaroniue
Marepuanbl WM Marepuaibl IS
dboToHHMKH. XUMHYECKHH COCTaB U
CBOICTBa MaTepHaJOB.

Hanoctpykrypsl,
HAHOKOMITO3UTHI u
HaHOpeakTopbl. DopMUpOBaHUE
YIBTPAIUCIEPCHBIX CUCTEM.
Knacrepsi. OBOIOLIUI oT
MOJIEKYII K Marepuaiam.
TpanuroHHHBIC u
COBpPEMEHHbBIE TEXHOJIOTUH
MOJYYEHHS]  YIbTPAIUCIIEPCHBIX
MaTepHaoB.

KoHncmiext
VYcrHbli onpoc
CoOecenoBanue

Jloxman
Pedepar

[1]-[12]
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13 Marepuansl C OMOJIOTUYECKUMU [MomynpoBoAHUKH " ux Koncnekr [1]-[12]
GbyHKIMAME. buoaktuBHbIE cBoiictBa. OCHOBHBIE  THUIIBI VYeTHbIM onpoc
MMIUIaHTAThI u3 KEepPaMUKH u HOJTYIIPOBOTHUKOBBIX CobecenoBanue
CTEKJIOKEpaMHUKH. bHoHaHOMaTepHabl. MaTepHaJoB. Joxan
[Tporneccsl OMOTIOTMMEPHU3AITHH. Omnpenenenusi, 30HHas TeOpus, Pedepat

XUMHYECKHI COCTaB,
TpeboBaHus, UCXOIA u3
NPaKTUYEeCKOTO  TPUMEHEHUS,
amMop(dHbIE MOTYIPOBOIHHUKH.
Kpucramnmueckue  CTpyKTypbl
OCHOBHBIX TTOJIYITPOBOJHUKOBBIX
MaTepHaJIOB.

14 Marepwuans C XAMUYECKUMU OCHOBHBIE HOCHUTENH 3apsiia B Koncmekr [1]-[12]
GyHKIUSAMHU. MembpanHbie CcOOCTBEHHBIX VYerHbIl onipoc
TEXHOJIOTHH. MOJTyITPOBOTHUKAX. CobecenoBanue

DJIEKTPOHHOE Pa3ynops0vYeHUe Hoxmnan
B MOJTYTIPOBOTHUKAX. Pedepar
«ITpumecHoe»

pa3ynopsoueHue B

HOJyIPOBOIHUKAX. JIOHOpHBIE U

aKLENTOPHbIE IIPUMECH.

CobcTBeHHOE aTOMHOE

pasynopsjgoueHue.  MexaHu3M

oOpa3oBaHus TOYEUHBIX

nepeKToB B COOCTBEHHBIX

HOJIyIIPOBO/IHUKAX.

15 Marepuanbsl ¢ TeII0(PU3HUYESCKUMHU MarsuuTHbIE METAJLJIBI M CILJIABHI. Koncnekr [1]-[12]
GbyHKIUAMY. OrueynopHsle Baxwneiimue THIIbI YcTHBIM onpoc
MaTepHuabl. MarHUTOMSATKUX U CobecenoBanue

MarHUTOXKECTKUX MaTepualos, Joxnan
00J1aCTH UX NPUMEHEHUSL. Pedepar

MarHuToIu3IeKTpUKN THUIA
GeppuTOB  CO  CTPYKTypoOM
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HITTHHEIH, rpaHara,
MarHeTOILTIOMOHNTA.
16 Mertoapl  cuHTe3a  TBepao(dasHbIX | 2 2 | Karanmuzaropsl. OcHOBHBIE 1 Koncmekr 2 [1]-[12]
MmaTepuanoB. Knaccuukarus MeTo1oB. TpeOOBaHUs, TPEABSIBISIEMbIE K YcTHBIIM oTIpoc
FETEPOreHHbIM KaTajau3aTopam. CobecenoBanue
HoBble THmbl MarepuanoB miis Joxman
KaTaln3a, BBICOKOAUCIICPCHBIE Pedepar
OKCHJIBI METaJIOB Ut
KaTaJIMTHIECKOTO rOpeHwus,
JOYKUTaHUS MIPOYKTOB
CropaHus, XaJIbKOTEHHU/THBIE
KJIacTepsbl 1Sl pOTOKaTaIN3a.
17 CunTe3 TBepmoda3HbBIX MaTepuajoB C | 2 4 | buomarepuanel. TpeOoBaHusS K 1 Koncmekr 2 [1]-[12]
WCTIOJIb30BaHUEM bu3mgecKux " MaTepuaiiaM,  HCIOJIb3yeMbIM YcTHEI onpoc
XHUMHYECKAX METOJIOB TOMOTCHH3AINH TUTST IPOTE3UPOBAHUSI. CobecenoBanue
HWCXOIHOU CMECH. Knaccuduxamus OnokepaMuku Jokman
110 OTHOIIIEHUIO K KUBOW TKaHH. Pedepar
Mexanuzm B3alUMOJIEUCTBUS
OMOKEPaMUKH C KUBOU TKAHBIO.
Kepamuka anst mpoTe3upoBaHus
3y00B. VYrieponHas KepaMuKa
JUIE  CEpIEYHOTO  KIIalaHa.
Marepuabl c ahdexTom
naMsaTi (HUTHHO).
18 HroroBoe 3ansrue. [logroroBka k| 2 - 1 CobecenoBanue - [1]-[22]
3a4eTy. Jloxmang
Pedepar
18 2 PYBEXKHASI ATTECTALIMS 4 | TlogrotoBka K 2 pyOexHOMH KommbrorepHoe [1]-[12]
aTTecTaluuu TECTUPOBAHUE 15
UTOoro 36 54 18 70
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6. O6pa3oBarTe/ibHbIE TEXHOJIOTHU

Jlekumu, JNeKIUU-Oecenbl, MPAKTHUECKUE 3aHATHS, CaMOCTOSTEIbHAas paboTa CTYJCHTOB
(mokIanel, Mpe3eHTaIum).

Jnist NOCTHOKEHUS TUIAHMPYEMBIX pe3yiabTaToB oOydyeHus, B aucnuiuinHe «besomacHoCTh
KHU3HEIEATSIHHOCTI MCIIOJIB3YIOTCS Pa3JInYHbIe 00pa30BaTEIbHBIC TEXHOIOTHH:

1. Unghopmayuonno-pazsusarowue mexnonrocuy, HaUpPaBICHHbIE Ha OBJAJCHHE OOJIBIIUM
3aracoM 3HaHW, 3aIOMUHAHKUE U CBOOOHOE OTIEPHPOBAHNE HIMH.

Hcnonp3yeTcst JTEKIMOHHO-CEMUHAPCKUNH METOJ, CaMOCTOSITEIbHOE H3y4CHHE JIHTEPaTypHl,
MpPUMEHEHHE HOBBIX MH()POPMAIMOHHBIX TEXHOJIOTUI Ui CaMOCTOSITENILHOTO TOTOJIHEHHS 3HAHUM,
BKJTIOYAst CIIOJI30BAHNE TEXHUYECKHUX M AIEKTPOHHBIX CPENICTB HH(POPMAITUH.

2. JeamenvHocmHble  NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOI02UuU, HaNpaBJICHHBIE Ha
dbopmMupoBaHHe CHUCTEMBI TNPO(PECCHOHANBHBIX MPAKTUYECKUX YMEHWH TIPU TOArOTOBKE K
NPAaKTUYECKUM  3aHATHSAM,  OOECIEYMBAIOIIAM  BO3MOXHOCTh  KAUeCTBEHHO  BBITIOJIHSATH
po(ecCHOHAIBHYIO 1A TENbHOCTb.

Wcnonb3yeTcst aHanu3, CpaBHEHWE METOJI0B UCCIIEOBaHUM, BBIOOP METO/1a, B 3aBUCUMOCTH OT
00BEKTa WCCIENOBAaHUS B KOHKPETHOW TMPOM3BOJCTBEHHOW CHTYallMd W €ro IpaKkTHYecKas
peanuzanus.

3. Pazeusarowue  npobLEeMHO-OPUEHMUPOBAHHbIE — MEXHOAO2UU,  HAIpaBICHHBIE  Ha
(dbopMUpOBaHHE W Pa3BHTHE MPOOJIEMHOTO MBIIUICHHS, MBICIHTEIEHOW aKTHBHOCTH, CIIOCOOHOCTH
MPOOJIEMHO MBICIIUTH, BUAECTHh B (JOPMYIUPOBATH MPOOIEMBI, BEIOMPATH CIIOCOOBI U CPEICTBA IS UX
peteHws.

Hcnonb3yrorest BUIbI TPoOJIEMHOTO 00y4YeHHsI: OCBEIIEHUE OCHOBHBIX MTPo0sieM 0€301acHOCTH
KU3ZHENCATSIbHOCTY Ha  JIGKUUAX, Yy4yeOHble JUCKYCCHUH, KOJUIGKTHBHAS  MBICIUTENIbHAS
JeSITeNbHOCTh B TPYIIax IPU BHIIOJHEHUU IOHCKOBBIX pabOT, pelleHHe 3aJay IOBBIIIEHHOM
cinoxHocTu. Ilpu STOM HCHMONB3YIOTCA TEpBble TpPU YPOBHSA (M3 YETHIPEX) CIIOKHOCTH U
CaMOCTOSITEIBHOCTH: NMPOOJIEMHOE H3JI0KEHHE Yy4eOHOro MaTepuaja IMpenoJiaBaTesleM; CO3JaHHe
MpernojaBaTesieM MpOOJIEMHBIX CHUTyalui, a oOydaeMmble BMECTE€ C HHUM BKJIOYAIOTCS B UX
paspellieHre; IpenoaaBaresb JUIlb cO3JaeT MPOOIEeMHYIO CUTYAIUIO, a pa3pelalT e€ o0ydaemble
B XOJI€ CAMOCTOSITENILHOM e TEIIbHOCTH.

4. Jluunocmmuo-opueHmuposanHvle mMexHono2UU 00yYyeHus, OOecleyuBalolIMe B XOJe
y4eOHOT0 mpolecca y4eT pa3InyHbIX CIOCOOHOCTEH 00yyaeMbIX, CO3aHNe HEOOXOIUMBIX YCIOBUMN
JUI Pa3BUTHUSI UX WHIUBUIAYAIbHBIX CIIOCOOHOCTEW, pa3BUTHE AKTUBHOCTH JIMYHOCTU B y4eOHOM
npouecce. JIMYHOCTHO-OPHUEHTUPOBAHHBIE TEXHOJIOTUHU OOYYEHHUs pealu3ylTcs B pe3ysbTare
UHIUBUAYAJIbHOTO OOIIeHMs] TpenojaBaTesis U CTYACHTAa NpU BBIIOJHEHUM JIOMAIIHUX
WHIUBUAYAIbHBIX 3aJIaHUH, PEIICHUH OJIMMITHAIHBIX 33/1a4, Ha €KEHEJACTbHBIX KOHCYJIbTALIUAX.

VHHOBalMOHHBIE CHOCOOBI M METOJbl, HCIOJb3yeMble B 00pa3oBaTeIbHOM IpolLiecce,
OCHOBAaHbI Ha MCIIOJB30BAaHUU COBPEMEHHBIX JOCTH)KEHUIN HAyKH U MHPOPMALMOHHBIX TEXHOJOTHH.
HanpasiieHbl Ha NOBBIIIEHUE KadyecTBAa IMOATOTOBKM IIyTEM pPa3BUTHS Yy CTYIACHTOB TBOPUYECKHUX
CIOCOOHOCTEM M CaMOCTOSITENBHOCTH (METOJbl IMPOOJIEMHOIO OOy4YeHMsI, MCCIEeI0BaTENbCKHUE
METO/Ibl, TPEHUHIOBbIE (DOPMBI, PEUTHUHIOBBIE CHUCTEMBbl OOYYEHHS M KOHTPOJS 3HAHUH M [1p.).
Hanenensl Ha akTUBHM3ALMIO TBOPUYECKOIO MOTECHIMAIA U CAMOCTOSTENIBHOCTH CTYIEHTOB U MOIYT
peanu3oBBIBaThCSI Ha 0a3e MHHOBALMOHHBIX CTPYKTYp (Hay4yHbIX Ja0OpaTOpuii, LEHTOB,
MPEANPUATHI U OpraHu3alui U ap.).

B mpomecce oOydeHuss HCMONB3YIOTCS WHTEPAKTUBHBIE METO/bl OOy4YEHHS: TBOpPYECKHE
3aJjaHus, pa3paboTKa MPOEKTOB, paboTa B MaJbIX TpyIIax, UCCIEI0BATENbCKUI MeTOa 00yueHMs,
JICJIOBBIE U POJIEBBIE UTPBI, KPYIJIBIE CTOJIbI, TUCITYThI, CEMUHAPHI.

TpaauumoHHbIE JTEKIHUU U Ta00paTOPHBIE 3aHATUS POBOIATCS B (JOPME C UCTIOIB30BAHUEM
COBPEMEHHBIX HUHTEPAKTUBHBIX TEXHOJIOTUH.

Jlexuus-nuanor — COACpKaHUE IOAACTCS 4epe3 CEPUI0 BOIIPOCOB, HA KOTOPBIE CTYACHT

JOJDKEH OTBEYaTh HEMIOCPEACTBEHHO B XOJI€ JIEKLIUU.
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OmnnaitH-ceMuHap — Pa3HOBUAHOCTH BeO-KOH(EpPEHIMH, MPOBEICHHE OHJANH-BCTPEY WIIH
npe3eHTannil uepe3 MHTepHeT B pexxnMe peanbHOro BpeMeHH. Kaxaplii U3 yYaCTHUKOB HaXOJIUTCS
y CBOET0 KOMIIBIOTEPA (CPENCTBA CBSI3U), a CBSI3b MEXIY HUMU IoJAJepKuBaeTcs yepe3 MHrepHeT
IIOCPEJCTBOM 3arpy’KaeMoro MPUJIOKEHHS, YCTAHOBJIEHHOTO Ha KOMIBIOTEPE Ka)J0T0 Y4aCTHUKA
(Zoom, Meet, Skype u np.)

Buneoxondepenuus — ceanc BuaeokoHdpepenucBszu (BKC) — asrto TexHomorus
MHTEPAKTUBHOIO B3aUMOJICHCTBUS JIBYX W 0oJiee y4aCTHHKOB 00pa3oBaTEJILHOTO IMpoliecca IS
oOMeHa nHpopManuei B peabHOM PeXHME BPEMEHH.

TexHomorust  ANEKTPOHHOTO  00ydeHus  (peayiu3yercss IpU  HOMOUIM  AJIEKTPOHHOMN
oOpaszoBarensHori cpenst COI'Y mpu  ucnonp3oBanuu pecypcoB OBbC, mnpu mnpoBeneHUn
aBTOMAaTU3UPOBAHHOIO TECTUPOBAHUS U T. 1.).

Wcnonb3yrorcss 6amibHO-pEHTUHIOBasl cUCTEMa OLEHKU 3HAHUM, TEXHOJOTUU C NMPUMEHEHHEM
JMCTaHIIMOHHOTO 00y4eHus Ha mardopme «Moodle» http://Ims.nosu.ru/.

IIpumeyanus:

1. Bce Buibl yueOHOI paOOTBl MOTYT MPOBOJUTHCS AUCTAHIIMOHHO HAa OCHOBAHHUM JIOKAJIbHBIX
HOPMaTHBHBIX aKTOB.

2. B memsx peanm3anMu  WHAWBHIYAIBHOTO TMOIX0Aa K  OOYYEHHIO  CTY/ACHTOB,
OCYILECTBIISIONIMX Y4E€OHBIM MpollecC IO WHAWBHUIYAJbHOM TpaeKTOpUM B paMKax
WHIUBUAYyaJIbHOTO  palouyero  IiaHa, M3y4eHHE JaHHOW  JUCHUIUIMHBI ~ MOJXET
OCYILIECTBIISITCS 4epe3 WHAMBHUAYaJbHbIE KOHCYJIbTAIlMM IPENoJaBareisi OYHO, B 4Yachl
KOHCYJIbTAIlMid, 1O 3JEKTPOHHOW ModYTe, a Takke C wucnoibp3oBanueM Cisco Webex,
wiaTGopMbl TUCTAaHIMOHHOTO 0OyueHus Moodle, nuuHblli KaOWHET CTyAEeHTa Ha caiite
COI'Y, npyrux anemento SUUOC COI'Y.

7. Y4eOHO-MeTOoquYecKoe o0ecneyeHrne caMoCTOSITeIbHOM padoThI
7.1. llesin camoCTOATENBHOM padoThI

CamocrositenpbHass paboTa OOyYarOMUXCsl SBJSICTCS OJHUM M3 BHJIOB YUEOHBIX 3aHSTHIA.
CamocrosiTenbHas paboTa MPOBOAUTCS C LENBIO:

e CUCTEMaTH3allMd M 3aKPEIUICHUS TOJYYCHHBIX TEOPETHUYECKMX 3HAHUH W TPAKTUYCCKUX
YMEHUI 00YyJalonIiXCsl CTYJICHTOB;

e yrIyOJICHUS U PACHIUPCHUS TEOPETUUCCKUX 3HAHUIA,

e (hopMupOBaHHMSI ~ YMEHUH  HCIIOJNB30BaTh  HOPMATHBHYIO,  IPAaBOBYK,  CIPaBOYHYIO
JOKYMCHTAIUIO M CIICIHATIBHYIO JINTEPATYPY;

e (hOpMUPOBaHHSI  CAMOCTOSITCIILHOCTH  MBIINUICHUS, CHOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHUIO M CAMOPEaTU3aIlHH;

® Pa3BUTHS UCCIIEIOBATECILCKUX YMCHHIA.

CamocrositenpHas padoTa 00ydyaroIUXcsi OCYIISCTBISETCS HA MPOTSHKCHUU M3Y4YCHUsST BCEH
JMCUUIUIMHBL B COOTBETCTBUU C YTBEPXKJICHHOW B YU4E€OHOM IUIaHE TPYAOEMKOCTHIO (Ui OYHOM
¢dbopmbl 00ydeHus 18 4acoB) U COCTOUT H3:

e paboTHI CTYJICHTOB C JIEKIIMOHHBIMU MaTepuaiaMu, TOUCKA M aHaJN3a JIUTePATyPHBIX JaHHBIX
Y DIIEKTPOHHBIX UCTOUYHUKOB WH(MOPMAIIUU TI0 3a]aAHHON TEME;
® BBITIOJIHEHUS 3aJJaHHI JUII caMocTosATenbHON paboTel B D1OC COI'Y;
® M3Y4YEeHUs TEOPETUUYECKOTO MaTepHaa Ui MOATOTOBKH K MPAKTUYECKUM U TaOOPATOPHBIM
3aHSITHSIM;
® MOATOTOBKH JIOKJIAIOB, pedepara v mpe3eHTaln;
paboThI ¢ TECTAMH U BOTIPOCAMH ISl CAMOTIPOBEPKHU;
® MOATOTOBKH K pyOSKHBIM aTTECTALUAM U 3a4ETy.
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Tembl 1 GOpPMBI BHEAYTUTOPHON CaMOCTOSTEIIbHON pabOoThI, €€ TPyIOEMKOCTh COAepKATCs B
paznene 5, tabi. 5.1.

CamocrostenbHas paboTa CTyI€HTOB JJOJDKHA COOTBETCTBOBATH 00Jiee rryOOKOMY YCBOCHHUIO
U3y4aeMoro Kypca, (OpPMHPOBaTb HABBIKM HCCIICOBATEIbCKOW pabOThl M OPHEHTHPOBATH
CTYJICHTOB Ha YMEHUE IPUMEHSTh TEOPCTUUCCKIE 3HAHUS HA TIPAKTHKE.

CamocTosiTesnbHas padoTa JI0JKHA HOCUTh CHCTEMAaTHYECKUI XapakTep, ObITh HHTEPECHON U
MPUBJICKATEIILHOM ISl CTY/ICHTA.

Pe3ynbTaThl caMOCTOSATENILHON pabOThl KOHTPOJMPYIOTCS MPENOAaBaTEIeM U YUUTHIBAIOTCS
Opy aTrTecTaluu CTyaeHTta (3a4er). [Ipu 3TOM NpPOBOAATCS: TECTHPOBAHME, JKCIPECC-ONMPOC Ha
71a00paTOPHBIX MPAKTHYCCKUX 3aHATHSX, 3aCITyIINBAHKUE JOKIAI0B, IPOBEPKa MUCHMEHHBIX padoT U
T.21. Jloknansl U pedepat T0DKHBI COIPOBOKIATHCS MTPE3CHTALUCH TI0 TEME.

JInst IOJArOTOBKH K 3aHSTUSAM CTYICHTBI MMOJIb3YIOTCSI YICOHUKAMH M Y4eOHBIMU MOCOOHSIMH,
yYKa3aHHBIMH B CIIHCKE PEKOMEHJIOBAHHOW JIMTEPATyphl, a TaKKe HHTEPHET-UCTOYHHKaMHU. Bce
METO/IMYECKUE MaTepuaybl IPEACTaBICHbl B cHcCTeMe AucTaHUuoHHOro oOydenus COI'Y Ha
mwrardpopme Moodle (http://Ims.nosu.ru).

7.2. Kputepuu ¢popmMupoBaHus OLIEHOK IIPH NpeAcTaBIeHUN pedepara

1. Pedepar cOOTBETCTBYET MPETOKCHHON TeMe, UMEET BCTYILICHUE, OCHOBHYIO YacTh U
3aKiroueHue — 3 0.
2. Tema packpbITa MOJHOCTBIO, CTYACHT MPOJIEMOHCTPHPOBAJ CIIOCOOHOCTh aHAM3UPOBATH
pa3HbIe TOYKH 3peHus — 3 0.
3. CooOlmieHne caenaHo ¢ coONM0eHUEM HOPM COBPEMEHHOTO PYCCKOTO JTUTEPATYPHOTO SI3BbIKA
U C TIPEACTABJICHUEM MPE3eHTAIUN — 3 0.
MaxkcumanbHO€ KOJTHYecTBO 0aiioB — 9.

OueHouHblil JucT pedepara

CxeMa olleHUBAHHUSA J0KJIa1a

Onenka, Onucanune
oaya
8-9 Bo BBegeHuMM YeTKOo CHOPMYIMPOBAH TE3UC, COOTBETCTBYIOIIUH TeMe

pedepata, BBITIOJIHEHA 33/1a4a 3aMHTEPECOBATh YNTATEIIS,

JICTICHUE TEKCTa Ha BBEICHUE, OCHOBHYIO YaCTh U 3aKIIOUYCHUE.

B ocHoBHOI "acTH:

JIOTUYHO, CBSI3HO U TMOJIHO JIOKA3bIBAETCS BBIIBUHYTHIN TE3UC;

3aKJIIOYCHUE COJICPKUT BBIBOJBI, JIOTMYHO BBITCKAIONIME M3 COJCPIKaHUS
OCHOBHOH YaCTH;

JUIS BBIPQXKCHHSI CBOMX MBICIIEH HE IMOJIb3YeTCsl YIPOIIEHHO-IPUMUTHBHBIM
SI3BIKOM;

JEMOHCTPHUPYET MOJHOE IOHUMAHUE MPOOIEMBL;

MpPEICTaBIICHA MPE3EHTAIUSA K JOKIaay;

BCe TpeOOBaHMsI, MPEABSIBISIEMbIC K 33/IaHUI0, BBITIOJTHEHBI.

6-7 Bo BBenmenun ueTko chopMmynupoBaH TE3UC, COOTBETCTBYIOIIUN TeMe
pedepata, B U3BECTHOM Mepe BBITIOJIHEHA 3a/jaua 3aUHTEPEeCOBATh YNTATENS,
B OCHOBHOM YacTH JIOTHYHO, CBSA3HO, HO HEJOCTATOYHO ITOJIHO JOKAa3bIBACTCS
BBIJIBUHYTBIN TE3UC;

3aKJIIOYEHUE COJIEP)KUT BBIBOJbI, JIOTMYHO BBITEKAIOUIME M3 COJEp KaHUs
OCHOBHOM 4acCTH;

MpeACTaBiIeHa NPe3eHTALUA K IOKIIaY;

JUISL BBIPAXKEHHUSI CBOUX MBICIEH CTYJEHT HE MOJIb3YeTCs YHPOILEHHO-
TIPUMUTHBHBIM SI3BIKOM.
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4-5 Bo BBepenun te3uc chopMylIupoBaH HEUETKO WM HE BIOJIHE COOTBETCTBYET
TEME BbICTYILICHUS;

B OCHOBHOM 4YacTW BBIABUHYTBIM TE3UC JIOKA3bIBAETCS HEIOCTATOYHO
J0ruYHO (YOIUTENbHO) U MOCIIEeI0BATEIbHO;

3aKJIIOYEHUE BBIBOJBI HE IOJHOCTBIO COOTBETCTBYIOT COJIEP’KAHHUIO
OCHOBHOM YacCTH;

IpEJCTaBICHa MpE3eHTAlUsl K JO0KIaay, HO HUMEIOTCA I'paMMaTHYeCKHe
OIINOKU;

SI3BIK pa0OTHI B IIEJIOM HE COOTBETCTBYET ypoBHIO IV Kypca.

2-3 Bo BBeneHuu Te3uc CPopMyIMpPOBaH HEUETKO MM HE BIIOJIHE COOTBETCTBYET
Teme pedepara;

B OCHOBHOH 4acTH BBI)IBHHyTI:IfI TE3UC HOOKa3bIBACTCA HEAOCTATOYHO
JOTUYHO (YyOEeIUTENbHO) U MOCIIEI0BATEIbHO;

B 3aKJIOYCHUH BBIBOJbI HE TIOJHOCTBIO COOTBETCTBYIOT COACPKAHUIO
OCHOBHOM 4YacCTH;

SI3BIK paOOTHI B 1I€JIOM HE COOTBETCTBYET ypoBHIO IV Kypca.

1 Bo BBeneHuu T€31C OTCYTCTBYET MITM HE COOTBETCTBYET TeMe pedepara,

B OCHOBHOM YacCTH HET JIOTUYHOTO TIOCIIEIOBATEILHOTO PACKPBITHS TEMBI;
BBIBO/IbI HE BBITEKAIOT U3 OCHOBHOM YacTH;

OTCYTCTBYET JIeJICHHE TeKCTa Ha BBEJIEHUE, OCHOBHYIO YaCTh U 3aKIIIOYCHHE;
SI3BIK PAO0OTHI MOYKHO OIIEHUTh KaK «IPUMHUTHBHBIN.

0 paboTa HamucaHa He TI0 TEME;
B paboTe ouH ab3a1l ¥ OOJIBIIIE MTO3aUMCTBOBAH U3 KAaKOTO-TM00 HCTOYHHUKA.

TemaTuka 10kJ1a10B 1 pedepaToB

Krnaccudukanus ¢(yHKIMOHANBHBIX HEOPraHWYECKMX MAaTepUalioB IO COCTaBY, CTPYKTYpe,
CBOWCTBaM M 00JIACTSM NPHUMEHECHUSI.

CrpykrypHass uepapxus MarepuanoB. DPUHKO-XUMHYECKHE TNPHHLIUIBI KOHCTPYHPOBAHUS
HOBBIX MaTepHaJOB.

Oco0OeHHOCTH CO3JaHUsI MATEPHAIOB Ha OCHOBE JIMCCHITATHBHBIX CTPYKTYP.

HaHoCTpyKTYpBI, HAHOKOMIIO3UTHI U HAHOPEAKTOPBHI.

@paxranbHbIe MOJETH JUCIEPCHBIX U YABTPAIUCIIEPCHBIX CHCTEM. MexaHuuecKne U (U3HKO-
XUMHUYECKHE TPOLIECCHI TUCTIEPIrUPOBAHNS ¥ CMEILICHUS TIOPOLIKOB.

VYipTpanucnepcHble METaUTbl ¢ HEOOBIYHBIMU (DYHKIHSMHU.

HoBble TeXHOJIOTHU NOTyYeHUS YABTPAJUCIICPCHBIX MAaTEPHAIOB, OCHOBAaHHBIE HA CHHEPI€THKE
XUMHUYECKOTO ¥ (PU3UUECKOTO BO3/ICHCTBHS.

Hcrionb30BaHne KJIACTEPHBIX U YABTPAIUCIIEPCHBIX MAaTEPHAIOB 1 HAHOKOMIIO3UTOB.
Kepamuka. Buipl GyHKIIMOHANBEHON KEpaMHKH.

Kepamuueckue Marepualisl ¢ TU3JIEKTPUYCCKUMH, MarHUTHBIMH, ONITHYECKUMH, XUMHYECKHUMU
U SIIEPHBIMU (DYHKITUSIMH.

IIpoueccsl popMUpOBaHUS U CHIEKaHUs KepaMUKHU. [lepcrieKTHBHbIE KepaMUYECKHE KOMIIO3UTHI.
OO6nactu NpUMEHEHUsI KEpaMUYECKUX MaTepHaIIOB.

CrexnooOpa3Hble 1 aMOP(HbBIE MaTEPUAIIBIL.

TepMoauHaMUKa U KUHETUKA MPOLIECCOB CTEKJIOBAHMUS.

CTpyKTypa CHIIMKATHBIX, OOpaTHBIX M (POCPATHBIX CTEKOJI.

AMopdHBIe MeTaIIbl U METANTNYECKUE CTEKJIA.

BricokouncThie cTekina Juist cBeToBo0B. Harpuii-kansuuii-gochaTHo-cUIMKaTHOE OHOCTEKIIO.
dotoxpomuble ctekna. [Ipo3paunas crexinokepamuka. @oToHHBIE KpucTayuibl. [IpumeHenue
CTEKOIL.

Tonkue nyeHKu 1 NOKpeITUS. [IeHKa Kak KOMIIO3HUT.
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B3auMHOe BIMSHHE IJICHKH W TOJUIOKKH. YCIOBHS OC@KICHUS W MOPQOJIOTHsS IUICHKH.
Onurakcus. MeTopl 0CaKIEHUS MJICHOK.

[IpuMeHeHre TOHKOINIEHOYHBIX MaTEpUAIOB.

CuHrernueckue Kpuctaybl. OrpaHka KpUCTaUIOB. MexaHM3MBbl pocTa KpUCTauIoB. MeToabl
MIOJIy4EHUSI KPUCTAILIOB.

[TpoGnema pocra KPYIMHBIX KPHCTAIUIOB ¢ MAJIOH INIOTHOCTHIO JTUCTIOKAITHIH.

HoBbie TOKOJIGHMST CHHTETHYECKMX KpHCTauIoB Ha ocHoBe GaAs, GaN, SiC, wu
CBEPXIPOBOSAIINX KyIpaToB. Buckepsl.

OO6nacTi NpUMEHEHUsI MOHOKPHUCTAJLIOB.

Jwusnexkrpudeckue Matepuaibl. BaxxHelme AU3IeKTPUYECKUE XapaKTEPUCTUKU MATEPHAIOB.
Cernero-, 1b€30- U IUPOAIIEKTPUKH. CerneronyieKTpUKU-10JIyTIPOBOIHUKH,
CErHETOMarHeTUKH.

[IpuMeHeHne TUAIEKTPUKOB.

MaruutHble MaTepuaiibl. BakHelye THIIBI MAarHUTOMSTKUX U MarHUTOKECTKUX MaTepUaIoB.
MarsuTHbIE METAJUIBI M CIUIAaBEI THIIA albHMKO, SmCos u Fe-Nd-B.

[lyTy mOBbIIIEHNS MAarHUTHOM SHEPIHM CILJIaBOB, CBSI3AHHBIE C NMPUMEHEHHEM TEPMHUYECKOH,
TEPMOMEXaHUYECKOI 00pabOTKH.

MarautoAusIeKTpUKH TUIa GeppruToB CO CTPYKTYPO IINMHENH, TpaHaTa, MarHeTOIIIOMOUTA.
[IpumeHeHre MarHUTHBIX MaTepPHAaJIOB.

Bricoxoremnepatypubie  cBepxnpoBogHuKH  (BTCII). OcobOeHHOCTH — KpHUCTaNIOXUMUU
BBICOKOTEMITEpPATYpHBIX CBEpXIPoBOIHIKOB. Kputnueckue napametpst BTCIIL.

Metonpl nonydenust o0beMHbIXx BTCII matepuanos: TBepaoda3Hblii CHHTE3, KpUCTAILITU3ALUS
13 IepUTeKTHIecKoTo paciuiaBa Ba2CusO7 , 0c0OEHHOCTH X MUKPOCTPYKTYPBI.

Metoapl monydenus amuHHOMepHbIX BTCII-matepuanoB: JeHTHI W TPOBOJIa B cepeOpsHOU
o0oJ10uKe.

I[Iytn  noBeiieHust kputudeckux  xapakrepuctuk  BTCII-marepuanioB:  onTUMH3anus
KaTHOHHOI'O COCTaBa M COJEpKaHUS KHUCIOPOJAd, TEKCTypUPOBAaHUE IyTEM TEPMHUYECKOU W
MEXaHUYECKON 00pabOTKH, CO3/IaHKE IICHTPOB MMHHUHTA.

O6mactu npumenenus: BTCII-maTtepuaios.

Marepuansl ¢ HMOHHOW W DIIEKTPOHHOM NIPOBOAMMOCTBIO. Kputepun BO3HMKHOBEHUS
CYIEPUOHHOTO COCTOSIHUS TBEPBIX TEJI.

Baxueillye TUNBI aHUOHHBIX M KAaTHOHHBIX IPOBOJHUKOB. Jlucnepcouasl. Kommo3utHeie
TBEPJbIE SJEKTPOJIUTHI. DJIEKTPOHHO-UOHHBIE IPOBOJHUKH.

Karoausie matepuansl tuTueBbix 6atapeil. [[poToHHBIE TPOBOAHUKH.

[IpuMeHeHne TBEpABIX 3JIEKTPOIUTOB B XMMUYECKUX UCTOUHHUKAX TOKA, B CEHCOPHBIX CUCTEMAX
U TaTbBaHWYECKUX LEMNAX, MpeIHA3HAYCHHBIX U1 U3YYECHUS TEPMOIUHAMHUKHU TBEPAO(a3HBIX
peaxiui, KUCIOPOJHBIX MEMOpaHaXx.

[TonynpoBoaHMKOBbIE MaTepuaibl. OCHOBHBIE THUIIBI IOJIYIIPOBOJHUKOBBIX MaTE€pPUAIOB H
TpeOOBaHUS K HUM.

OCHOBHBIE TEXHOJOTUYECKUE MPOLIECCHI B MOIYIPOBOAHUKOBOI TEXHHUKE.
[TonynmpoBOAHUKOBBIE MaTepHalbl C PACIIUPEHHBIMU (PYHKIHOHATBHBIMU BO3MOXHOCTAMU
(TepMHCTOpBI, MAarHUTHBIE TOJIYIPOBOJHUKH, CBETOM3IIyYarOIIMe 3JIEMEHTbI, MaTepHUaibl I
MOJTyIIPOBOIHUKOBBIX Ja3epoB). TepMOaeKTpruecKHe BICHHUS.

[IpumeHeHne noyynpoBOIHUKOB.

buomarepuansl. TpeGoBaHusl kK MaTepHagaM, UCIIOJIb3YEMbIM ISl IPOTE3UPOBAHMSL.
Knaccugukanus OMOKepaMHKHM IO OTHOLIEHHMIO K KMBOM TKaHU (OMOMHEpTHas, MOpUCTasd,
OuoakTHBHas, pecopoupyemas).

Kepamuueckne wmarepuansl Ha ocHoBe ZrQOz, THUAPOKCHI- M QTopanmarura. MexaHu3Mm
B3aMMO/ICHCTBHS OMOKEPAMUKH C )KMBOM TKaHbI0. Kepamuka /i mpoTe3upoBaHus 3y00B.
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8. OneHouHble cpeACTBa /ISl TEKYLIero KOHTPOJISA YCIIeBAeMOCTH, Py0e:KHOM

arrecrTranmu 1 HpOMe)KyTO‘lHOﬁ aTTeCTAlluM 110 UTOIr'aM OCBOCHUSA JUCHUIIJINHDBI

8.1. Meronnka ¢popMupoBaHus pe3yJIbTHPYIOIIEH OLleHKH

B ydeOGHO-MeTOaMUYECKONH KapTe AWCHUIUIMHBI PACHHCAHBI TEMbl M KOJMYECTBO OailioB,

KOTOPBIE CTYACHT MOXKET MOJIyYHTh 32 KOXKAYI0 TeMy. MUHHMAaJIbHOE KOJINYECTBO OAIOB, KOTOPOE
CTYZICHT JOJDKEH HaOpaTh B XOJ€ M3YUEHHS Kypca I ciadn sk3ameHa, — 50; makcumansHoe — 100.
Banmbl cki1aapIBatoTCs U3 CIEIYIOMINX [TOKa3aTeNei: 3a peryasipHble BBICTYIICHHUS HA CEMUHAPCKUX
3aHATHUSAX, BBITIOJHEHHE JTAOOPATOPHBIX PabdOT M CaMOCTOATENbHYIO padoTy — a0 20 GamwioB 3a
KaXIbli pyOex; 3a TecTUpoBaHHE — A0 15 0auioB Ha Kaxaoi pyOekHOW KoHTposibHOU, m0 30

0aIoB Ha YCTHOM OTBCTC HA 3K3aMCHC.

BAJIVIBHASA CTPYKTYPA OLHIEHKHA

MuHuMalibHOE MakcuMaiibHOE
Ne| ®opma KoHTpOJIA KOJIMYECTBO KOJIMYECTBO
OaIoB 0ayIoB
1 | Texymas paboTta cTyJeHTOB B TeueHue 1-8 Henenw,
B T.4. 0 20
e paboTa Ha JISKIHIX 0 4
e paboTa Ha TaOOPATOPHBIX U MPAKTHUUECKUX
3aHATHSX (BBICTYIICHHE C JJOKJIAJIOM, OTBETHI 0 8
Ha TEOPETHYECKHE BOTIPOCHI U JIp.)
® caMOCTOsTeNIbHAas paboTa (MOArOTOBKA K
ceMHUHapaM, BBIIOJIHEHHUE JOMAITHUX 3aJaHHi) 0 8
2 | 1-1 pyOexxHas aTTecTarus
9 Henens 0 15
3 | Texymas paboTa CTyICHTOB B TCUCHHE
9-17 wenenu, B T.4. 0 20
e paboTa Ha JIEKIMAX 0 3
e paboTa Ha 1aOOPATOPHBIX U MPAKTHYECKUX
3aHATUSX (BBICTYIJICHHE C JJOKJIAJOM, OTBEThI
Ha TEOPETHUYECKHE BOIIPOCHI U JIp.) 0 4
e caMocTofATeNbHas paboTa (MOAroTOBKA K
CceMHUHapaM, BBIMOJIHEHHUE JOMAITHUX 3aJaHHi) 0 4
e [OArOTOBKA U 3amuTa pedepara 0 9
4 | 2-s1 pyOexHast aTTecTarus
18 Henens 0 15
UTOI'O 0 70
8.2. TACIIOPT
(hoH/Ia OIICHOYHBIX CPEJICTB MO JAUCIUTUINHE
«XUMHUS IEPCTIEKTUBHBIX HEOPTAHUYECKUX MATEPUATIOB)
Ne KonTposanpyemsblie TeMbl (pa3aesibl) Kon HaumenoBanue
AUCHUTLTAHBI KOHTPOJHPYeMOii OII€HOYHOT 0
KOMIETeHIHH cpeacTBa
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1. Tema 1. IK-1 K, YO, Co, TK, 1, P,
Beenenue. Kimaccuduxanms [K-2 IIp, 3
HEOPraHMYeCKNX MaTepUaIoB MO
COCTaBy, CTPYKTYpE, CBOMCTBaM U
00J1aCTsIM IPUMEHEHUSL.

2. Tema 2. IK-1 K, YO, Co6, TK, 1, P,
[IpenapaTuBHBIE  METOABI  XMUMHH [K-2 IIp, 3
TBEPJOIO TeJa.

3. Tema 3. IK-1 K, YO, Co6, TK, 1, P,
CoBpeMeHHbIE (PH3UKO-XUMUIECKUE [K-2 IIp, 3
MIPOIIECCHI MOTYICHUS
HaHOMAaTepPHAJIOB U
YIBTPATUCIIEPCHBIX MaTEPUAJIOB.

4, Tema 4. IK-1 K, YO, Co, TK, 1, P,
HNoHHass 1npoBOIUMOCTH B TBEPABIX [K-2 IIp, 3
TeNax.

5. Tema 5. IMK-1 K, YO, Co, TK, 1, P,
BricokotemmnepaTypHbie [1K-2 IIp, 3
CBEPXIPOBOTHUKH.

6. Tema 6. IMK-1 K, YO, Co, TK, 1, P,
Baxueime Kiacchl IUANIEKTPUKOB, IK-2 Ip, 3
WX OCHOBHBIC XapaKTEPHUCTHUKH.

7. Tema 7. [1K-1 K, YO, C6, TK, 11, P,
JlromuHeceHuust W Jiazepbl. Bumbl [1K-2 IIp, 3
JIFOMUHECIEHINH.

8. Tema 8. [1K-1 K, YO, C6, TK, I, P,
Crexiioo0pa3Hbie MaTepuabl, [1K-2 Ip, 3
KEpaMHKa U KOMITO3UTHI.

0. Tema 9. [1K-1 K, YO, Co6, TK, 11, P,
Kpucramnoxumudyeckuil Au3aiix. [1K-2 IIp, 3

10. | Tema 10. [1K-1 K, YO, Co, TK, I, P,
HanocTpykTypbl, HaHOKOMIO3UTHI U [1K-2 IIp, 3
HaHOPEAKTOPBIL.

11. | Tema 11. ITK-1 K, YO, Co, TK, /I, P,
OCHOBHBIE CBOICTBa AMAJIEKTPUKOB. [1K-2 IIp, 3
Baxwuenmune JTUBJIEKTPUYECKUE
XapaKTEPUCTUKN MAaTEpPUAJIOB.

12. | Tema 12. ITK-1 K, YO, Co, TK, /I, P,
MarauTtHele METAIIBI U CIUIABEL. T1IK-2 Ip, 3

13. | Tema 13. ITK-1 K, YO, Co, TK, /I, P,
Karanuszaropsl. OcHOBHbIE [1K-2 IIp, 3
TpeOoBaHUs, MPEAbIBIIEMbIE K
TFeTEPOreHHBIM KaTaJnu3aTopam.

14. | Tema 14. ITK-1 K, YO, Co, TK, /I, P,
buomarepuansl. TIK-2 Ip, 3

TpeboBanus k MaTepuaam,
HCII0JIb3YEMBIM VISl IPOTE3UPOBAHUS.

21



@dopMa OLEHOYHOTI'0 cpeAcTBa: TpoBepka KoHcnekToB K, ycTHbIi onpoc YO, cobecenoBanue CO,
tectupoBanue komnbioTepHoe TK; moxman I, pedepar P; npesenranus [1p; 3ager 3.

8.3. TUTIOBBIE 3AJJAHUSA OLIEHOYHBIX CPEACTB
8.3.1. Kpurepuu ¢popMupoBaHus OleHOK

Ha60paT0pHLIe U MPAKTUYCCKUC 3aHATUSA NPHU3BAHblI HAYYHUTH CTYACHTA CaMOCTOATCIIBHO

paboTaTh C yaeOHBIMH TEKCTaMHU, HHTEPHET-PECypcaMu, aHAITM3UPOBATh MaTEPHaJl, CAMOCTOSTECIILHO
JIeNIaTh BBIBOJIBI.

Henbto 1a0OpaTOpHBIX M MPAKTUYECKUX 3aHITUHA JUISl CTYAEHTOB, MPUCTYMAIOIUX K

U3YYEHHUIO Kypca, SBIISETCS:

1) 3HAKOMCTBO C Oa30BBIMH MOHATHSIMH KypCa;

2) npuoOpeTeHHE HABBIKOB aHajdM3a MOJYYCHHOW Ha JICKIUSAX U CaMOCTOSITEILHO
HalJeHHO! uH(pOopMaluy;

3) BBIPAaOOTKA YMEHHS CAMOCTOSATEIBLHO M KPHUTHYECKH TOIXOJUTH K H3ydaeMOMY
MaTtepuany;

4) dopmupoBaHHE HABBIKOB YCTHOTO BBICTYIIJICHHS U YIaCTHS B IUCKYCCHUSX;

5) dopMupoBaHHE HaBBIKOB BHICTYIIJICHHS C HAYYHBIM JOKIIAIOM;

6) dopMupoBaHHE HaBBIKOB MOATOTOBKU pedepara v Mpe3eHTaIlHH;

7) dopMupoBaHHE HaBBIKOB PA0OTHI C GHU3UKO-XMMHUYECKUMHU IPUOOPAMHU M YCTAHOBKAMH,

8) dopmupoBaHHe HAaBBHIKOB 00pPabOTKH pPE3yIbTATOB JKCIIEPUMEHTa M (OPMYITHPOBAHUS
MPaKTUYECKHUX BBIBOJIOB.

Kputepun omenku: bamnpHas CTpyKTypa OIIEHKM pacnucaHa B Y4eOHO-METOIUYECKON KapTe

(Tabmuma 5.1). PyGesxHast artectanusi MPOBOIUTCS B BUJIE KOMITBIOTEPHOTO TecTUpoBaHust. Kax it
TECT coAePKUT 15 BOmpocoB (Kaxablii BOIPOC oreHuBacTes 1 Gamiom).

N
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8.3.2. TunoBble 3a1aHusl A5l JAOOPATOPHBIX M MPAKTUYECKUX 3aHATHH

TEMA Ne 1: Beaenne. Kinaccudukanus HeopraHudeCKUX MAaTePHAJIOB 10 COCTABY,

CTPYKTYpe, CBOiCTBAM U 00J1aCTAM NPUMEHEHUSsI.

Hepapxus CTpYKTypbl MAaTe€pHaJIOB: MOJEKYIApHAs, KpPUCTAIJIMYECKAas U JIOMEHHas
CTPYKTYpa, TEKCTypa, IPUPOJIa U CTPYKTYpa BXKHEUIINX 1€(EKTOB.

OKOHOMHMYECKHE, TEXHOJIOTMYECKME M  OJKOJOTMYECKHME  aCleKThl  IPOM3BOJCTBA,
9KCIUTyaTallui U pereHepanyuy MaTepualioB.

Uro oTiim4aeT KpUCTAIIMYECKUE Tela OT aMOP(HbIX?

B yem 3axirouaercs paziauuue MeXay JaJbHUM U OJVDKHUM MOPSIIKOM B TBEPABIX Teaax?
Kakumu BenMuMHaMK ONUCBIBAETCS KPUCTAJUIMYECKAs pereTka’?

Uro Ha3bIBaeTCs TPAHCIALUOHHON (271€MEHTapHON) stueiikoi?

KaxoBa npupoja MeTamin4eckou cBs3u?

CKonpKO aTOMOB IpuXxoauTcs Ha aneMeHTapHyto suerky B IIK, OLIK u I'IIK pemerkax?
KaxoBa npuposa HOHHOM CBsA3U?

10 HazoBute BakHEHIIINE TUIIHI KPUCTAJNIMYICCKUX PCHICTOK HOHHBIX KPUCTAJIJIOB.
11. I[aI/ITe CPaBHHUTCIIbHYIO XapaKTCPHUCTUKY METAIUIMYECKON M HOHHOM CBS3H.

TEMA Ne 2: IIpenapaTuBHbIe MeTOAbl XHMHH TBEPI0Io TeJia.

1.

Tsepaodazueie peakuuu 1 (pakTopsbl, BIAUSAIOUINE HA UX TPOTEKAHHE.
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0.

TonoTakcuueckue U SNUTAKCUAJIBHBIE PEaKIUU.

DKcnepuMeHTalIbHOE o0ecriedeHne TBepA0(ha3HbIX PEaKIHid.

CriocoObl MPUTOTOBIICHUS PEAKIIMOHHBIX cMeceid. [IpenapaTuBHbIE METOIBI.

Tpancnoprtasie peakuuu. Peakiinu BHEIPEHUS 1 HOHHOTO 0OMEHa.

KakoBbI OCHOBHBIE CBOWCTBA KOBAJIEHTHBIX KPUCTAJIOB U YEM OHU OOBSICHSIOTCS?
[IpuBeauTte npuMepsl KOBAJIEHTHBIX KPUCTAJLIOB.

Kakoe 3HaueHne uMeeT KOOpAMHALMOHHOE YHUCIIO B CTPYKTYpE ajIMas3a.

Oxapakrepu3yiTe CTpYKTYpHI caliepuTa 1 BIOPIHTA.

B yem cocToUT CyIIHOCTh BaHH-/E€p-BaajlbcOBON XuMuueckoil csa3u? IlpuBenure npumepsl
KPUCTAJJIMYECKUX BEIIECTB C TAKUM TUIIOM CBSI3H.

TEMA Ne 3: CoBpeMeHHbIe (PpU3UKO-XHMHUYECKHE NMPOLECChI MOJy4eHNs] HAHOMATEPHAJIOB U
YIAbTPAAMCIIEPCHBIX MATEPHUAJIOB.

BOoooo~Noa~wWdE

15.

0.
11.
12.
13.
14.

DNEeKTPOXUMHUYECKOE BOCCTAHOBJICHHE U HAHECEHHE TTOKPBITHH.

AHOJHOE U TEPMUYECKOE OKCUTUPOBAHUE.

Karognoe pacnpuienue. Mcnapenue B Bakyyme.

BripamuBanre MOHOKPUCTAIIIOB. [ HIpoTepMaIbHbIE METOIBI.

"Cyxue" MeTobl BBICOKOTO JTaBJICHUSI.

OcHOBHBIE TIPEJICTABIICHUS 0 MEXaHU3MaX POCTa MICHOK U TOKPBITH.

DNHUTaKCHUs, €€ TPUMEHEHUE B TEXHOJOTUH TTOTYITPOBOTHUKOBBIX TE€TEPOCTPYKTYD.
[TonukpucTamIMUecKue MOKPHITHSI.

XUMHUYECKOE OCAXACHUE TIICHOK U MOKPBITUI U3 Mapa.

[Tpuniuner CVD TexHoI0THH.

Hcnonp30Banue 30J1b-TeNb MPOLECCa IPU MOTYYEHUH MIIIEHOK.

Texnonorus Jlenrmropa—biioxeTT.

Baxneiimme ¢puznueckre METO bl MOTYUYSHUS TIIICHOK U TTOKPBITHH.

Hanomatepuanbl, 0COOEHHOCTh HX CBOWMCTB IO CPaBHEHUIO C OOBEMHBIM COCTOSTHHEM
BEIIECTBA, peaJIbHbIE U MOTEHIIUATIbHbIE 007aCTH UCTIOIB30BAHUSI.

CoBpemeHHbIE  (PU3UKO-XMMUYECKHE  MPOIECCHl  IMOJYYEHUS  HAHOMATepHalloB U
YJIBTPAJUCIIEPCHBIX MAaTEPUAIIOB.

TEMA Ne 4: MoHHasi TPOBOAMMOCTb B TBEPJBIX TeJIax.

AR A

HonHnas npoBOIMMOCTb U TBEPBIEC IIEKTPOJIUTHI.

Tunu4uzele TBEpABIE IEKTPOJIUTHI U MEXaHU3M ITPOBOJUMOCTH.

I"amorenuy - U KUCIOPOACOAEPKALINE HOHHBIE IPOBOAHUKH.

B-Al203, Agl u ux MpoU3BOIHBIE.

Kpucrannoxumudeckre KpUTEPUH BOZHUKHOBEHHUS CYIIEPHOHHOIO COCTOSIHMSI TBEPABIX TEIl.
Baxneiimue 061acTu NpUMEHEHUS TBEPIBIX 3JIEKTPOJIUTOB.

Ilepeuncnure n 0XapakTepU3yiTe TUIIBI TBEPABIX PACTBOPOB.

B gem 3aximouarores paznuuus uzomopdusma I, I1 u 11l pona?

Uro Takoe U30BaJIEHTHBIN U reTepOBAIIEHTHBII H30MOphU3M?

Kak nposiBnsieTcss HIKHUN IOPOTr CMENIMBAEMOCTH?

. Kakue BemiecTBa Ha3bIBatoT U30CTPYKTYPHBIMU?
. UTo MokeT ObITh MPUUMHON AeopMaIK peIeTKH Mpu 00pa30BaHUU TBEPAOTo pacTBopa?

Coopmynupyiite npasuia Berapna u FOm-Pozepu.

. Chopmynupyiite mpaBuiIO aJIUTUBHOCTU XapaKTepa XUMUYECKON CBSI3H.

. Kakoe nosoxenue 1eXUT B OCHOBE 3HEPreTUYECKON TeOpUn n3oMophuzma?

. B ueM 3akitouaeTcst OCHOBHAs 3aj1a4a SHEpreTHYecKoil Teopun nzomopdusma?
. UTo 00BsICHSIET OCHOBHOE YpaBHEHHE YHEPT€TUUECKOH Teopru nzomopdusma?
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17.

[Touemy GombIOE pa3aHUUe HIEKTPOOTPULIATEILHOCTEH KOMIIOHEHTOB PAaCTBOPOB IMPUBOIHUT
K YMEHBIICHHUIO MIPEEeNIOB H30MOP(PHON CMECUMOCTH?

TEMA Ne 5: BeicokoTeMneparypHble CBepXIIPOBOIHHKH.

ok w =

~No

10.

11.
12.

Ucropus otkpbiTus ocHOBHBIX BU10B BTCII.

Ocob6ennoctu KPUCTAIIIOXUMUHU BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOTHUKOB,
MOJIN3APUYECKOE OMMCAHUE U JIOKAJIbHAs CTPYKTYpa.

OcobenHocTr (PU3HUYECKUX CBOWCTB.

Teopun BTCII. Kputnueckue napamerpst BTCII, ciiabbie cBA3M, IMHHUHT.

Metonpl nosyuenus. Meroasl noaydenust oobemubix BTCII marepuanos: tBepaodasHbiii
CUHTE3, KPUCTAJUTH3AIMS U3 TepuTekTHdeckoro paciuiaBa YBa,CusO7.x u Bi-comepikamux
BTCII, ocobeHHOCTH MUKPOCTPYKTYPHI.

MerTo1bl TOTy4eHUsl TOHKUX MJIEHOK, UX CTPYKTYpa U CBOMCTBA.

Poct kpucramioB, kpucTauu3alys U3 NepUTEeKTHUYECKOTO pacnaja.

Metonpl nonydenust anmuHHOMepHbIX BTCII-marepuanoB: JeHTH U IPOBOJA B cepeOpsHOM
000J104Ke, MJIEHKN Ha OUTEKCTYpUPOBAHHOM METANTINYECKON JICHTE.

[Iytu moBbimieHuss Kputhdeckux xapakrepuctuk BTCII-marepuano: ontuMmuzanus
KaTHOHHOTO COCTaBa U COJAEpKaHHs KHCIOpPOJa, TEKCTYpUPOBAaHUE IyTeM TEPMHUUYECKON U
MEXaHU4IECKON 00pabOTKH, CO3/IaHHE IICHTPOB MMHHUHTA.

[loBpllIeHWE  MMHHMHrAa  MarHUTHOTO  TOTOKa  MyTeM  CO3JaHUS  HAHO- U
MUKPOHEOTHOPOIHOCTEN B MaTPHUIIE CBEPXIIPOBOJHUKA, HAHOKOMITO3HTHI.

DK30THYECKHE CBEPXITPOBOIHUKY (opranndeckue ceepxiposogauku, HTCII).

O6mactu npumenenus BTCII-marepuanos (ycrpoiictBo SQUID-marautomerpa, Tomorpada,
moe3ja HAa MAarHUTHOM NOJYIIKE, AHTEHH, JIOTUYECKUX JJIEMEHTOB, IPOMBIIUICHHBIX
JUTMHHOMEPHBIX CBEPXITPOBOJHUKOB, OTPAHUYUTENCH MPENebHO-A0MYCTUMOr0 Toka, MI'/]-
reHEePaToOpOB, TpaHC(HOPMATOPOB).

TEMA Ne 6: BaxkHeiilue KJacchbl IMIJIEKTPUKOB, HX OCHOBHbIE XapaKTePUCTHKH.

aogrwnPE

7.
8.
9.
10.

OcHOBHBIE CBOMCTBA TUAIIEKTPUKOB.

Baxkneiinme 1uaekTpuieckre XapakTepUCTUKH MaTepUaIoB.

Kpucrannmueckue cTpyKTypbl OCHOBHBIX IUAIEKTPUYECKUX MATEPUATIOB.

OCHOBHBIE THIIBI AUAICKTPUKOB.

Kpucrannuueckue CTpyKTypbl AUAIEKTPUKOB. J[MANEKTPUKU C HEIHMHEHMHBIMHU CBOMCTBaMHU.
Cernero-, mbe30- M TMHUPONIEKTPUKH HA OCHOBE COJIEH, CIOXHBIX OKCHIIOB H
OKCOTaJIOT'€HH]I0, TOMEHHAsl CTPYKTYpa U METIs TUCTepe3uca.

HoBeie = TuUmbl  aKTUBHBIX  AMDJCKTPUKOB  (CETHETOIIEKTPUKH-TIONYITPOBOTHUKH,
cerneromaruetuku.) [Ipaktnyeckoe NpUMEHEHHE AUIIEKTPUKOB.

YcTpoiicTBa XpaHeHHst UH(GOPMALIUK HA OCHOBE JIUAIIEKTPUKOB.

CerHeTosneKTpUKH, CErHETUANEKTPUKHU, OCOOCHHOCTH MX CTPYKTYPBHI.

Hcnonb3oBaHKe CErHETONEKTPUUECKUX MATEPHATIOB JJIsl XpaHEHHs] HHPOPMAIIHH.
[IMpOsNIEKTPUKHU U TBE303TIEKTPUKH.

TEMA Ne 7: JliomuHecueHI A U Ja3epbl. Buabl JJloMuHecHIeHIM .

AR A

Buasl 1roMHHECIIEHIINH.

OcHoBHEBIC COCTaBJIAOIIHUEC CTPYKTYPhI J'IIOMI/IHO(l)Opa.
Tunuyseie J'IIOMI/IHO(I)OpBI, 0COOCHHOCTH HX CTPYKTYPEIL.
I/IOHLI-aKTI/IBaTOpLI.

TBep,Z[OTCJ'ILHLIC JIa3CPbl U MAaTCpUAJIbI JJIs JIa3CPOB.
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TEMA Ne 8: Cteky1000pa3Hble MaTepHAJIbl, KEpAMHKA U KOMIIO3UTHI.

ogakrwdpE

~

10.
11.
12.

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

24,

25.

26.

27.

KakoBa ocHOBHast 0COOCHHOCTh CTPOSHUS HEKPUCTAUTUICCKUX TBEPIBIX TEN?

KakoBbl OCHOBHBIE MOJIENIN CTPOEHUSI HEKPUCTAINIMYECKUX TBEPBIX TEI?

Cdhopmynupyiite npaBuia 3axapraceHa.

Kak hopmupyercst creknnoodpaszHoe coctostaue?

Uto Ha3bIBaeTCs CTEKI000pa3zoBaTeaem?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY CBOWCTB METAJUIMUECKUX, HOHHBIX U KOBAJEHTHBIX
KpPHUCTAJLJIOB.

B uem cocrout paznuuue uaeaabHbIX U peallbHbIX KPUCTAUIOB?

CpaBHUTE pa3Hble TUIBl BEIIECTB IO 3JEKTPOIPOBOAHOCTH. B ueM cocrout mnpuunHa
paznuuuii?

[IpuBeaure npUMepsl KPUCTAIIIMYECKUX TBEPABIX TEI C pPA3IMYHBIM THIIOM CBSI3U U
CTPOECHHMEM, OXAPAKTEPU3YUTE UX OCHOBHBIE CBOMCTBA.

Crexiioo0pa3Hbie MaTepUalIbl, KEPAMHUKA U KOMITO3UTHI.

Kunernka 1 TepMoJMHaMHKa MPOLIECCOB KPUCTAJUIN3AIMM U CTEKIOBAHUS.

PeanbHast cTpykTypa OKCHAHBIX, (TOPUAHBIX, CHIIMKATHBIX, OOpaTHBIX, (OCPATHBIX U
XaJIbKOT€HHUIHBIX CTEKOJI.

KoHuenTpannonHoe paccioeHne CTeKod.

OU3NKO-XUMHUYECKHE TPUHIUITBI YIIPOUHEHHUS CTEKOJI.

XUMHUYECKUE OCHOBBI TEXHOJIOTMH BHICOKOYUCTBIX CTEKOJ JUIsl ONTOBOJIOKHA.
CreknokepaMuka, CBOMCTBA U 00JACTH MPUMEHEHHUS.

Crpykrypa kepamuku. Kepamudeckue koMmo3utbl. CUTaILIBL.

Merammueckue crekna. CBOKWCTBa MAaTEPHUAIIOB HA OCHOBE METAJUIMYECKUX CTEKOJL.

®DOTO - U TEPMOXPOMHBIE CTEKIIA.

Hcnonp3oBaHue CTEKOJ B TEXHOJIOTMH 3aXOPOHEHUS SAEPHBIX OTXO/I0OB.

CrpyxTypa kepamuku. Onucanue, SHepreTuYeckue BKIIaibl IOBEPXHOCTH, 00beMa U Ip.
Knaccugukanus kepaMuuecKux MaTepuaioB.

Kepamuueckue marepuanbl € AUANEKTPUYECKUMH, MAarHUTHBIMM,  ONTHYECKHMH,
XUMUYECKUMU U SIEPHBIMU (DYHKLIUAMHU.

Xy10)KEeCTBEHHAs! KepaMUKa.

Craguum nonydeHuss kepamuku. [IpeccoBanue. Meroapl crnekanus. HoBble BubI
(YHKUMOHATBHOM OKCHUAHOM UM OECKHCIOPOJHONM KEepaMMKM KakK aJbTepPHATHBHbIC
MaTepHuabl.

[InukepHoe nUThE, TOHKAsA KepamMuueckas TexHojorus. HoBele nmpoueccsl B pOpMUPOBAHUN
U CIIEKaHUU KE€PaMUKHU.

Ilenokepamuka. TpaHcpopmanmonHoe ynpouHeHue. [lepcrieKTUBHBIE —KepaMUYECKue
KOMIIO3UTHI.

TEMA Ne 9: KpucraajioxuMudecKuii qu3aiin.

N =

ok

B uem cocTouT MpUYMHA OTKJIOHEHMS OT CTEXMOMETPHUH COCTaBa TBEPABIX TEN?

UYro 03HavaeT TEPMHH «IePEKThl HECTEXHOMETPHUECKOTO IPOUCXOKACHUSAN?

Kakue npumeps! nedexkToobpa3zoBaHus B KPUCTAUIMUECKUX COCTUHEHUSAX MPU OTKIOHEHUH
OT CTEXHOMETPHUHU BbI MOXKETE IPUBECTH?

C yeM cBsi3aHa MpUpoia 0Opa30BaHMsI BaKaHCHUH B KpUcTaiax?

KakoBa cBs3b JiepeKTOB THIa BaKaHCHH C 00JIaCTbIO TOMOTE€HHOCTH JUArpaMM COCTOSHUS
OMHAPHBIX COCMHEHUI?

Kak  MOXHO  perynmupoBaTh  KOHIEHTpAalMIO  Je(PEKTOB  HECTEXHOMETPHUUYECKOTO
IIPOUCXOXKACHUA?

Oxapakrepu3yiTe BIUsSHUE IPUMeEceil Ha paBHOBecUE J1e(EKTOB.

Kakue npumecu Ha3bpIBatOTCsI F€TEPOBATIEHTHBIMU?
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

Kakwue nedekThl Ha3bIBAIOTCS MPUMECHBIMU?

OxapakTepu3yiTe B3aUMOCBS3b 1e(DEKTHOCTH U (PU3UIECKUX CBOMCTB TBEPAOTO TEa.

C yem cBsi3aHa npupoa 0Opa30BaHUs BaKaHCUN B KpUcTailiax?

Kaxue Buibl BakaHCHH BbI 3HAETE U B YEM HX Pa3Inyus?

B uem cocrouT OCHOBHOE OTIMYHME OOpa30BaHMS BAaKaHCHH B YHCTBIX MeTalaX U B
MeTauTndecKux (azax?

Kakumu daxkropamu ompeesnseTcs COOTHOMEHHE 1e(heKTOB Pa3HOTO THIIA B METAJUIMYSCKUX
KpucTayiax?

Kakoii 3¢ pekTrBHBIN 3aps] IMEIOT TOYSUHBIC TeEKTHI B METAIIaX U MHTEPMETAJUTHUECKUX
COCTMHEHUSIX?

OxapakTepu3yiTe BO3MOKHBIE MEXaHU3MbI 00pa30BaHMs BAKAHCHI B METaJlIaXx.

[IpuBenuTe mpuMepsl pazynopsI0YeHUsT HHTEPMETAJUTMUYECKIX COSIMHEHUH.

B kakux mpenenax MOXeT M3MEHATHCS KOHIICHTpalus JIe(EeKTOB B HECTEXHOMETPUUECKHUX
MeTauTnIeckux (azax?

MoxHO M  peryliupoBaTh  KOHIEHTpaIUi0 Je(PEKTOB B  HECTEXHOMETPUUYECKHUX
MeTauTnIecKkux (azax?

Uto xapakTepu3yroT «auarpamMmmbl bpoyspa»?

TEMA Ne 10: HaHOCTPYKTYPbI, HAHOKOMIO3UThI 1 HAHOPEAKTOPBI.

ogakrwdE

o

10.

O6pazoBaHue HOBOM (hazbl.

3apoasineoOopa3oBaHue.

CnuHOJanbHBIN pacma.

Kunertnka pocra 3aposiiieil.

dopmupoBaHue yIbTPAAUCIIEPCHBIX CUCTEM.

Knactepsl. OBosronust OT MOJEKYa K MaTepuanaM. KiactepHble Cepuu, YCIOBHUS
cTaOWiaM3aluu  HEOOBIYHBIX CTEMEeHEW OKUCJICHUS, YCTOMYMBOCTh U  PEAKIMOHHAs
CIIOCOOHOCTh MPU M3MEHEHUM KpPAaTHOCTU CBSA3H, AJIEKTPOH-IE(UIUTHBIE COCTUHEHUS C
MHOTOIEHTPOBOM CBS3BIO0 METAIII-METaJLII.

Kongencauust ~ kimactepHblx  (pparMeHTOB ¢ oOpa3oBaHMeM  IIeMeil,  CETOK.
Hanoctpyktypbl, HAHOKOMITO3UTBI U HAHOPEAKTOPBHI.

Me3zonopucteie cTpykTypbl, CJII", asporenu.

Marepuainsl Jyisi MUKpOdJIeKTpoMexaHudeckux cucteM (MEMS).

TpaauIMoOHHHBIE U COBPEMEHHbIE TEXHOJOTHH MOIYYECHHUS YIbTPAAUCIEPCHBIX MaTepHalIOB
(MeToapl XUMUYECKOW TOMOTCHHU3AIMH, HEPAaBHOBECHBIE METObI, METO/Ibl, OCHOBAHHbBIE Ha
CUHEpPreTHKE XUMHUYECKOro U (PU3UYECKOrO BO3JCHCTBHS, MeXaHWYeCcKHe U (U3UKO-
XMUMHUYECKHE MPOLIECCHl TUCTIEPIrUPOBAHUS M CMELICHHSI IIOPOIIIKOB. )

TEMA Ne 11: IloaynpoBoauuku v uX cBoiicTBa. [losiynpoBoJHMKH U CBeTOM3Iy4Yalolme

3JICMEHTBI.

1. OcHOBHBIE THIIBI TOJTYITPOBOAHUKOBBIX MaTE€PUAIIOB.

2. OmnpeneneHusi, 30HHas TEOPUs, XUMUUECKUH COCTaB, TPeOOBAHMUS, UCXO U3 MPAKTUYECKOTO
MPUMEHEHHsI, aMOP(HbIE MOJITYITPOBOAHUKH.

3. Kpucrammmueckue CTpyKTypbl OCHOBHBIX IOJIYTIPOBOJHUKOBBIX MaTE€PUAIIOB.

4. TepModneKTpUYECKUE SBICHUS.

5. IlpuHuMn feHCTBHS OCHOBHBIX IOJIYIIPOBOJAHUKOBBIX YCTPOWCTB (AMOJ, TpaH3UCTOP,
¢dorornement, CUD, nazep, npeoOpazoBaHUE COTHEYHON SHEPTUH).

6. IlosynmpoBOAHMKOBBIE MaTepHajbl C PACHIUPEHHBIMU (DYHKIIMOHAIBHBIMUA BO3MOXHOCTSAMHU
(TepMHCTOpBI, MAarHUTHBIE TOJYNPOBOJHUKH, MaTe€pHajbl JUIsl IOJYINPOBOJIHUKOBBIX
J1a3€poB, ONTO- U aKycTodnekTpoHuku, OLED, TFT).

7. OCHOBHBIE TEXHOJIOTHYECKUE MPOLIECCHI B MOJIYIIPOBOJHUKOBOM TEXHUKE.
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10.
11.

12.

13.
14.
15.
16.
17.
18.
19.

20.
21.

22.
23.
24,
25.
26.

27.
28.

29.

I'eTepocTpykTyphl U cBepxpemeTku. KBaHTOBBIE TOUKM U UX CAMOOPTaHU3aIlusl.

[IpobGnemMbl W TEHACHIMA B COBPEMEHHOW XUMHUU W TEXHOJIOTHH IOJYIPOBOIHHUKOB.
@DOTOHHBIE KPUCTAILIBI.

Kakue momynpoBOJHUKY Ha3bIBAIOTCS COOCTBEHHBIMU ?

Kakne medexTsl o00pa3yloTcss B pe3yiabTare COOCTBEHHOTO — pa3ymopsAO4YeHHS B
MOJIYIPOBOAHUKAX ?

Kakoit  ¢wu3udyeckmii CcMBICT ~ WMEeT KOHCTaHTa COOCTBEHHOW  HWOHM3AIMH B
MOJIYIPOBOAHUKAX ?

HazoBuTe THUIIBI OCHOBHBIX HOCUTEJNIEH 3apsiia B COOCTBEHHBIX MOJIYIPOBOHUKAX.

[Touemy B mOMyNPOBOHUKAX TIPEANIOUYTHTEIBHEE SJICKTPOHHOE pazynopsiioucHue?

UTo 03HAaUaET TEPMUH IIPUMECHOE PA3yMOPsATI0YCHHUE) B MOTYITPOBOIHUKAX?

Kaxue nmpumecu Ha3bIBatOTCS JOHOPHBIMU?

Kaxue nmpumecu sBisitoTCs akuentopamu?

UTo 03HaUaET MOHATHE «TEMIIEPATypa UCTOIECHUS TPUMECEI»?

OxapakTepu3yiTe 3aBUCUMOCTh KOHIIGHTpPAIlMM HOCUTEJEH OT TeMIepaTrypbl B
TOJTYTTPOBOTHUKAX.

UTo 03HaUaeT TEPMUH «COOCTBEHHOE aTOMHOE Pa3ymopsI0UCHHE»?

Kakune pgedexktst Moryr oOpa3oBBIBaThCS B pe3yidbTaTe€ COOCTBEHHOTO aTOMHOTO
pa3ynopsiI0UEHUS B MOJTYNPOBOAHUKAX?

[Touemy B oTiu4me OT METAUIOB ACPEKTHI B TOJYNMPOBOJHUKAX HMEIOT JJIEKTPUUECKUMA
3apsaa?

KaxoBsl onpenenenns AeeKTOB-T0OHOPOB U Ae(PEKTOB-aKIIENTOPOB?

KakoB Mexann3m o0pa3oBaHUs TOYEUHBIX JIe(DEKTOB B COOCTBEHHBIX MOJIYPOBOTHUKAX ?
Kakwue tumnsl neekToB MOryT 06pa30BbIBAaTHCS B MOIYIPOBOAHUKOBBIX COCTUHEHHSIX?
Kakoli KOMMIOHEHT IpuM HWOHU3ALMM WIPAaeT POJb JOHOpPAa B TMOJYIPOBOJHUKOBBIX
COEIUHEHUIX?

UTo 03HaYaeT MOHIATHE «YCIOBUE DIIEKTPOHEHUTPATLHOCTH» ?

Hanumure BbIpakeHue Ui YCIOBUS 3JIEKTPOHEHTPAIbHOCTH B COOCTBEHHO AEPEKTHOM
MOJTYITPOBOHUKE.

Hanummure ypaBHenue oOpaszoBanusi nedexroB Tuma LloTtku mns coemunenuss MX u
COOTBETCTBYIOIIEE BBIPAKEHHUE 3aKOHA ACUCTBYIOIINX MacC.

TEMA Ne 12: MarauTHbI€ METALIbI U CILJIABBI.

Nooohk~own

o

10.

11.
12.

DreMeHTHl TeopuH MarHeTu3ma. JloMeHHas cTpyKTypa u netiis rucrepesuca (peppo, peppu-
, AHTU(EPPOMArHETUKH ).

MarHuTHbIE CBOMCTBA TBEP/IBIX TEIL.

Knaccugukanus MarHUTHbIX CBOWCTB TBEPABIX TeEll.

JlnaMarHeTUKY ¥ MapaMarHeTUKH.

BaxxHeiine TUIIBI MArHUTOMSITKUX U MAarHUTOXKECTKUX MaTepPHAaJIOB.

MarsuTHble METaJUTBI M CIUTaBbI THIIA anbHuKo, SmCos u Fe-Nd-B.

[TyTu mOBBIIIIEHHUS] MAaTHUTHOM YHEPTHH CIUIAaBOB, CBS3aHHBIC C IPUMEHEHUEM TEPMHUUYECKOM,
TEPMOMEXaHUYECKOH WM PaTUaIlMOHHON 00pabOTKHU.

Kpucrannuueckas cTpykrypa peppoMarHeTHKOB.

MaruutoAM NeKTpUKH  TuUma  (QeppuToB  CO  CTPYKTYpOW  IIMHUHENTH, TpaHaTa,
Mar"HetoruiromMouTa. MaTepuansl € KOJUIOCAJIBHBIM ~ MarHeTOCOMPOTUBJICHUEM (HOBBIC
MarHUTOAKTUBHBIE KOMIIO3UTHI U MaTEpUabl Ui MATHUTHOM 3aMUCH, CIIUHTPOHUKA).
YcTpoiicTBa 3amuMcd W XpaHeHUs WHGOPMAllMd Ha OCHOBE CETHETODNJIEKTPUKOB U
(heppoMarHeTUKOB.

®deppo-, deppu - U aHTHPEPPOMATHETHKH.

OcHOBHBIE KJIaCChl MATHUTHBIX MaTepUaIoOB, 00IACTH UX IPUMEHEHHUS.
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13. OcOOeHHOCTH CTPYKTYphl OKCHJOB TIEPEXOJHBIX METAJUIOB, INMUHENEH, TIpaHaToB,
WUJIBMEHUTOB U IIEPOBCKUTOB.

TEMA Ne 13: Kataau3aTopsbl.

OcHoBHBIE TPeOOBaHMSI, IPEIBABIISIEMBbIC K T€TEPOTCHHBIM KaTaJIH3aToOpaM.

[IpuHIHAIIBI CO3MaHUS MAaTEPUAIIOB C BEICOKOM YAECIBHOU MOBEPXHOCTHIO.

Hano3epHucTbIE 1 ME30IIOPUCTHIE CUCTEMBI KaK HOCUTEIIN BEIIECTBA-KaTaIU3aTopa.
Kepamuueckue rneHbl Kak HOCUTEIH, a3poreiiu, NpodjaemMa yCTOWYMBOCTH K CIIEKaHUIO.
HoBple Tunbl maTepuanoB A KaTajiu3a, BBICOKOAMCIIEPCHBIE OKCHJIBI METAJJIOB IS
KaTaJIUTHYECKOIO TOPEHMsI, JIOKUTaHUs MPOJYKTOB CTOpaHUsl, XaJlbKOT€HHUIHBIE KJIACTEPbI
Uit hoTOKATATH3A.

6. Oxkcup Tutana B GOTOAETPaATAIUH.

NmmoOunuzanus hepMeHTOB.

8. IleonuTsl.

agbrownpE

~

TEMA Ne 14: BuomaTtepuaJbl.

N

ook~

=

TpeGoBanus K MaTepHaIaM, UCTIOIB3YEMBIM JIJIsI TPOTE3UPOBAHUSI.

2. Knaccudukanuss OMOKepaMHKH 0 OTHOIIECHHWIO K JKMBOHM TKaHU (OMOWHEPTHAs, MOPUCTAs,

OMOaKTUBHAs, pecopOupyemas).

Kepamuueckune marepuaisl Ha ocHOBe AloO3 u ZrO», THAPOKCHII- U (pTOparmaTuTa.

4. buoakTuBHas CTeKJIOKepaMuKa. MexaHu3M B3aMMOJCUCTBUS OWOKEPAMUKH C JKUBOU
TKaHBIO.

5. deppomarHuTHas ¥ paJAUOAKTUBHasg OWOKepaMHKa JUIsl JICYEHUS 3JI0KaueCTBEHHBIX
OIyXOJICH.

6. YnpTpamucnepcHble MAaHTAHUTHI MAHTAHUTHI B TEPMUUYECKOM JICUEHUHU PAKOBBIX OMYyXOJeH 1

TpaHCIIPTE JIEKapCTB.

Kepamuxka aiis mpote3npoBaHusi 3y0OB.

VYrnepoaHas KkepamHKa JAjsl CepJeUHOro KiarnaHa.

Martepuainsl ¢ 3¢hekToM namsaTH (HUTHHOJ).

10 VYrinepoa Kak MaTepuai UMILUIAHTaHTOB.

11. buomumeTuka.

w

© N

8.4. Bonipocel 111 MpoBeeHUs Py0eKHOT0 KOHTPOJISA 3HAHM

Bonpocul k pybestcnoii konmponavhoii paoome Nel

[lonstus «BemectBo» u «Marepuan». Ponp MaTepuanoB B JKM3HHM  OOIECTBa.
KoHcTpykiimonHsle u GyHKIIMOHAIbHbIE MAaTepUAIBI.

[TpuHLMIBI CO3/1aHMSI HOBBIX TBEPAO(]a3HBIX (YHKINOHAIBHBIX MAaTEPUAIIOB.

[Mpunuuns!l  knaccupukanuyu  (yHKIMOHATIBHBIX MaTepuajoB (IO COCTaBy, CTPYKTYpe,
CBOMcTBaM M 001aCTAM IPUMEHEHUS, MHOTO(YHKIIMOHAIbHbIE MaTepHAaIbl).

OcHOBHBIE THUITBI (DYHKIIMOHAIBHBIX MaTEPUAIIOB.

JleheKThl KpUCTAIUINYECKON CTPYKTYPBI U PEaKIIMOHHAS CIIOCOOHOCTD TBEP/BIX TEJI.
dyHnaMeHTaIbHbIE  (U3UKO-XMMUYECKHE TMPUHIMIBI  CO3JAaHUS HOBBIX  TBEpAO(a3HBIX
(GYHKIMOHATBHBIX MAaTepHAIIOB.

XUMHUECKasi CBSI3b U CTPYKTypa TBEpAbIX Tel. TUMBl U 0COOEHHOCTH XMMHMYECKHX CBs3€il B
TBEP/IBIX TEJNaX.

Knaccudpukamus tBepapix Ten. Kpucramnmueckue u amopduble TBepable Tena. CBs3b
CTPYKTypa — CBOMCTBA B TBEP/IBIX TeJaX.

Kpucrannoxumuueckas Kiaccu(puKanus TBEPIbIX PaCTBOPOB.
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10.
11.
12.
13.
14.
15.

16.
17.
18.
19.

20.
21.

22.
23.
24,
25.
26.
217.
28.
29.

30.
31.

32.
33.

34.
35.
36.
37.
38.
39.
40.
41.

42.

[Ipupona HOHHOM U METAIIINYECKOH CBS3H.

Mertannueckue U MOHHbIE KPUCTAJLIBI.

KoBaneHTHbIE U MOJIEKYIISIPHBIE KPUCTAJLIBI.

THUIBI KPUCTAIIMYECKUX PEIIETOK HOHHBIX KPUCTAJIJIOB.

Kpucraiisl ¢ BOZOPOAHBIM THIIOM CBSI3H.

Awmopdubie BemectBa. Crekna. CTpoeHHE M CBOMCTBA CTEKOJI. TepMoJWHAMUKA W KHHETHKA
IIPOLIECCOB CTEKJIOBAHUSI.

Kpucranmoxumuuaeckas KI1acCH(pHUKANs TBEPIBIX PACTBOPOB.

N3omopdusm: TuIb! U 3aKOHBI n3oMopdu3ma. TepmoruHaMuka uzoMopdusma.

PeanbHas crpykrypa TBepporo Tena. JlepekTbl KpHUCTAJUIMYECKOTO CTPOEHHUsA. Bumbl
MPOTSHKEHHBIX IE(PEKTOB.

OObpazoBanue ToueuHbIX JedekToB. Teopus kpucramioB c nedexkramu. Pazynopsaouenue
KPUCTAJIIMYECKUX TBEPbIX Tell o dpenkento u no llortku.

Bnusinue nedexTHON CTPYKTYphl Ha CBOMICTBA MHOTO3JIEMEHTHBIX COETUHEHHH.

duznyeckue METOJIbl UCCIIeOBaHUS Ae(PEKTOB. DeKTpoHHas Mukpockomnus. CkaHupyromias
MHUKPOCKOTIHSL.

Knaccudukanus tBepnoda3Hbix (GyHKIIMOHATBHBIX MAaTEPUAJIOB MO COCTaBY: METAJUTMYECKUE,
HEMETAINTNYECKHE U KOMIIO3UI[HOHHBIE.

CaoiicTBa MeTaNIMUECKUX (DYHKIIMOHAIBHBIX MaTepraioB. HoBbie BHIBI CTLUTABOB.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJIIPHBIX COSTMHEHHH.

Hemerannuueckue HeopraHM4eCKHe MaTepHalibl, UX KJIACCU(PHUKAIUS.

KamenHoe nuThE, CTEKIIO, KBapll, CUTAJUIbI, SMallk, BSOKYLIUME MaTepHajbl U MX CBOWCTBA U
MIPUMEHEHHE.

Kepamuueckue marepualisl, moyjydeHue U GU3NKO-XUMHUYECKUE CBOICTBA.

Komno3urimonHsie Matepuaisl, X ocooeHHOCTH. KepMeThl.

Knaccudukanus matepuanoB mo CTpyKTypHOMY mpusHaky. Kpucraminueckue u amopgHble
Tena, NX CBOMCTBA.

MOHOKpPHUCTAUIMYECKUE MaTEepUalibl, KX CBOMCTBA, MOJydeHUE U puMeHeHue. [Ipumepsnl.
[IneHo4HbIE MaTepHasbl, METOJbl UX IMOJYy4YeHUs. MeEXaHU3Mbl OCAXKJEHUS U POCTAa TOHKHUX
IIJICHOK.

Onurakcus. [Iporieccsl MoMyd4eHHs SNUTAKCUATIBHBIX U MOJTUKPUCTAIUNINYECKUX TJICHOK.

[Tonsatue o camocoOuparommux MoHochosix. Meron Jlharmiopa — bromker u  ero
HCIIOJb30BaHue. [IpuMephl reTepo- 1 HAHOCTPYKTYP M MX MCIOJIb30BaHUE B ONITHKE, MEAUIUHE,
AIIEKTPOHHKE.

Hanocucremsl, HaHOMaTepHaibl 1 HaHOTexHOJIoruH. Kinaccudukarys HaHoMaTepraos.
3apoapimeoOpa3oBaHue B ra30Boii (ha3e n KOHACHCUPOBAHHBIX cpefax. CIMHOAAIBHBIN pacta.
MeTo 161 TIOJTy4EHHUS BBICOKOAMUCIIEPCHBIX MOPOILIKOB.

XUMHYECKUE METOJbl CHHTE3a — 30JIb-TelIb METOJ, NMUPOJIU3 a’dpo30Jiel, TUAPOTepMaIbHas
00paboTKa, CBEPXKPUTHYECKAS CYILIKA, KPUOXHUMUYECKAst TEXHOJIOTUSI.

Krnaccudukanus (yHKIHMOHATBHBIX MaTepHajoOB IO CBOMCTBaM M (YHKLIHMSM Ha IpUMeEpe
KEepaMHUUECKHX MaTepHaJIOB.

@OyHKIMOHANBHBIE ~ MaTepHalbl  C  OJJEKTPUYECKUMH  CBOWCTBaMH.  [IpoBOJHMKH,
MOJTYIIPOBOHUKY U AUAIEKTPUKH. OOIIast XapaKTeprCcTHKA.

BricokoTemneparypuble  cBepxnpoBoaHuKU. Kputnueckue mnapamerpsl BTCII, ocHOBHBIE
TpeOOBaHUS K HUM.

Mertonsl noiydeHus oO0beMHBIX H JIMHHOMEpHBIX BTCII-marepuanoB: NeHTH W TpOBOjAA B
cepeOpsiHON 000JI0UKe, MIEHKH HAa OUTEKCTYPHUPOBAaHHON METAJIMUECKON JIEHTE.
JlromuHecueHIMa U Jasepbl. Buasl momuHecrieHIMU. OCHOBHBIE COCTABIISIOLINE CTPYKTYpPHI
TOMUHOBopa.

Bonpocul k pybescnon konmponwvnoi pabome Ne2
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10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

22.

23.
24,

25.

26.
217.

28.

29.

30.

31.
32.

Knaccudeckue qUiIEKTPUKH, UX (PU3UKO-XUMUYECKHE CBOMCTBA U IIPUMEHEHHE.

[Tbe30- ¥ CereHOANEeKTPUKH, UX (PU3UKO-XUMUYIECKIE CBOWCTBA U IPUMEHEHHE.

[lonmyuenue cerHero-, Imbe30- M IHUPOIIEKTPUKOB HA OCHOBE COJIEH, OKCUAOB U
OKCOTaJIOI'€HH/JIOB.

[lTonyyenue mMOJYNPOBOJHUKOBBIX MATEPUATIOB JUISI  TEPMOIJIEKTPUUECKUX  YCTPOMCTB,
CBETOM3ITYYAIOINX 3JIEMEHTOB, JIA3€POB, COTHEUHBIX OaTapei.

TBepbIe 3NEKTPOIUTHI C BBICOKOM HOHHOW MPOBOAUMOCTBIO, UX TPUMEHECHHUE.

Knaccuueckue cynepuonuku (AgJ, rimHo3em, roJutaHiuT 1 JIp.).

Baxwneiiimne THIBI aHUOHHBIX W KATHOHHBIX IPOBOJHMKOB Ha OCHOBE TaJIOTEHHJIOB,
XaIIbKOT'CHHUJIOB, ITHUKTOTCHUIOB U (hocdaTos.

CuHTE3 3JIEKTPOHHO-MOHHBIX MPOBOJHMUKOB. JlM3aliH KaTOOHBIX M AHOJHBIX MAaTEpUaJOB
JIUTUEBBIX OaTapei.

Cozntanue MEMOpPaHHBIX U CEHCOPHBIX CUCTEM Ha OCHOBE MaTepHajoB C MOHHON U CMEIlIaHHOM
IIPOBOJUMOCTBIO.

[TonyyeHue mMOJYNMPOBOJHUKOBBIX MATEpUATIOB [UII  TEPMODJIEKTPUYECKUX  YCTPOWCTB,
CBETOM3IIYUYaIOIUX AIEMEHTOB, JIa3€pOB, COJTHEUHBIX OaTapei.

Marepuanbl ¢ MarHUTHBIMH (DYHKITUSIMH, UX KJIacCUDUKAITHUI.

®depputhl, X PU3NKO-XUMUIECKHIE CBOMCTBA U IPUMEHEHNE.

®eppo- , deppu- , antudeppomarHeTHkd. MarHuTHbIE HaHOMaTepHaibl. l3meHeHue
KO3PIIMTUBHOMN CHJIBI C YMEHBIIICHHUEM pa3Mepa MarHUTHOW YaCTHIBI.

MarsuToMAAEKTPUKH THTIA GEPPUTOB CO CTPYKTYPOU IIMTMHENH, TPaHaTa, MarHETOTUTFOMOUTA.
[Tetnu ructepesuca heppoMarHuTHEIX MaTepuanB. KospuutuHas cuia.

MarsuTomMsiTKUeE W MarHUTOXKECTKHE MaTepuaiabl. MarHUTOCTPUKIIMOHHBIE MaTePHUAIIBI.
OO6nacTy MpUMEHEHUsI MarHUTHBIX MaTepUaOB.

Marepuainsl ¢ onTuaeckuMu GyHKIusIMU. CBeTon3mydaronye matepuaibl. OTOBOJIOKHO.
TexHONOrnyu MOJIydeHHsI ONTOBOJIOKHA M HEIMHEMHO - ONTHYECKUX KpucTaioB. IIpomeccs
(hopMHUpOBaHMS HCKYCCTBEHHBIX (POTOHHBIX KPUCTAILIIOB.

OnTrueckne CBOMCTBA (POTOHHBIX KPUCTALIOB U CTPYKTYP (C MCKYCCTBEHHBIMU Je(heKTamMu) Ha
HX OCHOBE.

Martepuansl ¢ temnopuzndeckumMu QyHKuusMuA. OrHeymnmopHble MaTepuasbl, UX CBOICTBAa U
IIPUMEHEHHUE.

Martepuansl ¢ XuUMHYeCKUMH (YHKIUSAMHU. ['a30Bble JETEKTOPHI, XUMHUYECKHE CEHCOPHI,
KepaMuiecKre MeMOpaHbl, KaTAIMTUYECKH aKTUBHbIE MaTepUabl.

Karanuzatopel. OcHOBHbIE TpeOOBaHUS, NMPEABABISEMbIE K TE€TEPOreHHBIM KaTallu3aTOPaM.
[IpuHUHMIIBI CO30aHUs MATEPUAIIOB C BBICOKOU YAEIbHON MOBEPXHOCTHIO.

Martepuanbl ¢ OUONIOTHUECKUMHU (DYHKITUSMHU.

TpebGoBanusi Kk MarepualiaM, HUCIOJB3YEeMBIM A OMoMemuIuHCKuX uenei. Knaccuduxamms
OMOKepaMUKHU M0 OTHOUICHHUIO K )KMBOW TKaHHU.

[Ipumepbl OUONOTHUYECKUX HAHOCTPYKTYp, BCTPEUAIONINXCS B JKUBBIX opraHuzMax. CTpykTypa
U TOJTy4YeHUE KepaMUuuecKnx MatepuaioB Ha ocHoBe AlOs u ZrO», ruipoKCHIIanaTUTa.
buoaktuBHas creknokepaMuka. MexaHnu3M B3auMOICHCTBUS OMOKEPAMUKH C )KUBON TKAHBIO.
[lonyyeHue ynbTPaMENKO3E€PHUCTBIX METAUIMYECKUX CIJIABOB JUISI MEIUIMHCKHUX IIEJIEH.
Marepuassl ¢ 3¢hhekTom namaTH (HUTUHON).

[IpoTe3upoBanue cycTaBOB M  KOCTHOW TKaHM. Vcmonb3oBaHWE  HEOPraHMYECKHUX
HaHOMAaTepHUaJoOB JJsl AMArHOCTUKH, JIEYEHUS U JOCTABKH JIEKAPCTBEHHBIX MTPENapaToB.
OcHOBHBIE METOJIBI TIPETapaTUBHONW XUMHH TBepaoro Tena. Kmaccudukanus MeTo10B CHHTE3a
TBEP/IbIX BEIIECTB U MATEPUAJIOB.

CuHTE3bl C HCHOJB30BAHMEM METOJOB TOMOI€HHM3AllMM HCXOJHOM CMECH: H3MENbUEHHUE,
repeMelInBaHue.

Kepamuueckuii cuHTE3, €r0 MEXaHU3M, IOCTOMHCTBA U HEJIOCTATKH.
Camopacnpocrtpanstomuiics BeicokoTemnepaTypHbiii cunte3 (CBC), ero ocobeHHOCTH W
JOCTOMHCTBA.
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33. CuHTe3 ¢ UCTI0IB30BAHINEM MUKPOBOJIHOBOTO HArpeBa.

34. CuHTe3 C UCTOIB30BAaHUEM YIAPHOTO CXKATHUS IPHU B3PHIBE.

35. CuHTe3 ¢ UCHOJb30BAHUEM XHUMHUYECKHUX METOJOB TOMOTCHHM3AallMd HCXOJHOW CMECH:
COOC@XKICHUE COJIEBBIX CMECEH, KPUCTAJUIM3aLUs COJEBBIX TBEPABIX PACTBOPOB, 30JIb-TEIb
METO/I, MUPOJIU3 adPO30JIeH, KPHOXUMUUECKNE TEXHOIOTUH.

36. Metozpl noiydeHus MOHOKpucTaiioB. Meroabsl bpumkmena, Yoxpansckoro u Bepreins. Pocrt
KPHUCTAJJIOB U3 PACTBOPOB.

37. Metoapl TONY4YEeHUS TOHKHX IUIEHOK. DU3MYecKne M XUMHUYECKHE METOAbl OCAKICHHS Ha
MOJITTOXKKY.

HpI/IMepr TECTOBBIX 3aJaHMH JJ1s KOHTPOJIsA 3HaHHi7[, noATr0OTOBKHU
K pyﬁemm,lM arTreCcTaluamM

Buibepume ooun npasunvhvlil omeem

DyHIaMEeHTOM COBPEMEHHOI0 MaTepuasioBeleHUs ABJIsIETCS
arperaTHOe COCTOSTHUE

(hM3UKa U XUMUS TBEPOTO Tela

MexX(pa3zHoe B3aUMOICHCTBHE

MIPUPOIHBIN pakTop

XuMHus TBEPAOIO TeIa U3y4aer

CBOIICTBA 1 MMpeBpalCHus TBEPAbIX XUMHNYCCKUX WHANBU/I0B
XMMHWYECKHE IPEBPALICHNS Pa3JIMYHbIX BEIECTB

CBOMCTBA XUMUYECKHX DJIEMEHTOB

MEXMOJIEKYJIIPHOE B3aUMOICHCTBUE MEK Y YaCTULAMU

SBasieTcs JiM KaKABIM XMMUYECKUI MHAMBUI MATepuaaom?
na
HET

Marepuana — 310

MIPOCTHIE U CJIOKHBIE BEIIECTBA

TOJIBKO TBEP/bIE Tela

KUJKUE U ra3000pa3Hbie Tena

BEIECTBA WJIM UX CMeCH, oOnafaromue GyHKIMOHATLHBIMHI CBOHCTBAMU

CgoiicTBa TBEPABIX TeJI ONpPeaeasI0TCH

MAacCOH M KOJIMYECTBOM BEIIECTBA

IJIOTHOCTBIO M IUCIIEPCHOCTHIO

MEXYaCTUYHBIM B3aUMOJCHCTBHEM U OCOOCHHOCTSIMU CTPYKTYPbI
ANEKTPONPOBOJHOCTHIO

Kakoii 0co0eHHOCTBIO 00/1a1210T TBepaAO(a3HbIe peaKIuu
OHHM Pa3BUBAIOTCS TOJIBKO BO BPEMEHHU

OHHU Pa3BUBAIOTCS TOJBKO B IPOCTPAHCTBE

OHHU Pa3BUBAIOTCS U BO BPEMEHH U B IPOCTPAHCTBE

HE pa3BHUBAETCsI HU BO BPEMEHH, HU B IPOCTPAHCTBE

Yro u3yyaer pu3nKa TBEpPAOro TE/IA
MIPUPOAY B3aUMOACUCTBUI
CBOMCTBA IIPEBpALCHUN
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CO3[aHHE HOBBIX MATEPHAIIOB
(usznuecKkue CBOMCTBa

CKo0JBbKO CyYlIeCTBYET (l)yH)IaMeHTaJILHbIX (1)I/I3I/IKO-XI/IMI/I‘leCKI/IX NMPUHIHUIIOB CO3TaHUNA HOBBIX

MaTepuajIoB
3

7

5

11

Marepuai — 310

BEIIECTBO, 001aJar0Iee CBONCTBAMHU, KOTOPBIE MIPEIONPEAEIIAIOT TO WIN HHOE TPAKTHYECKOE
MIPUMEHEHNE

BEILIECTBO, COCTOSAIEE U3 ATOMOB PA3HBIX XMMUYECKUX 3JIEMEHTOB

BBICOKOMOJIEKYJISIPHOE COCTMHEHHE

HanMCHbIIAA YaCTUlla BEIICCTBA, COXPaHAION[asd €€ XUMHUUYCCKUC CBOMCTBA

IIpuopuTerHble HANPABJIEHUS B HAYKE U TEXHOJIOTHH

pa3paboTKa HOBBIX MATEPHAIOB M XUMUYECKHX TEXHOJIOT U

UCCIEeIOBaHUS (PU3UKO-XUMUYECKUX CBOMCTB MaTepUAJIOB

pa3paboTKa HOBBIX MPOU3BOACTBEHHBIX U SHEPrOCOEPETaoINX TEXHOIOTUI
M3y4EHUE COCTaBa MaTEPUAIIOB

uccienoBaHue 00sacTeil MpUMEHEHUsI MaTepuaoB

Ha peakumoHHYI0 CTIOCOOHOCTb TBEP/bIX TeJ BJIUSIOT
pa3Mepsl YacTUIl TBEPOTO Tefa

IJIOTHOCTH TBEPJAOTO Tela

COCTaB TBEPAOrO Tela

Haluuue Ae(PeKTOB KPUCTANINYECKONH CTPYKTYpPHI

IIpu cuHTe3e TBepaA0(a3HBIX MATEPUAIOB BAXKHYIO POJIb UTPaeT
Macca | 3JeKTpO NepeHOC YaCTHII

pa3Mep 4acTHI]

IJIOTHOCTH TBEPAOH (hazbl

JOCTHXKEeHHE (Pa30BOro paBHOBECHS

CucTeMHBII OAX0/ 1JIs1 pellleHUsl P00JieM CO3/IaHHSI HOBBIX MaTepPHAJIOB 3aJaHHbIMHU
CBOMCTBAMM BKJIIOYAeT NPUHIHUIIBI

IPUHLUI U3YYEHUS TOJIBKO XUMUYECKUX CBOMCTB KOMIIOHEHTOB

INPUHLUI U3YYEHUs TOJIBKO (GU3UUYECKUX CBOMCTB KOMIIOHEHTOB

IIPUHLUI UCCIIEJOBAHUS SHEPreTUYECKUX U TPYIOBBIX 3aTpar

¢byHIaMeHTalIbHbIEe (PU3UKO-XUMUYECKUE PUHLIUIIBI U (PAKTOPHI OMPEEISIONINe MUHUMYM
SHEPTreTUYECKUX TPYAOBBIX U MaTepUANIbHBIX 3aTpat

Y4acTKu TBEpAOro Tes1a XapaKTepu3yTcs
Pa3IMYHON aKTUBHOCTBIO YaCTHI]

Maccoi U KOJIMYECTBOM YaCTHI]

OJINHAKOBOH aKTMBHOCTBIO

XapaKTEePU3YIOTCS MPUPOIOH YaCTHIL

IMpuHIUN NEPHOANYHOCTH NPH Pa3padoTKe HOBHIX MATEPHAJIOB OCHOBAH
Ha npaBuiie ¢a3 ['n60ca
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Ha 3axoHax HrproToHa
Ha 3aKkoHe MeHeiaeeBa
Ha 3aKOHE DHUHIITENHA

IpuHIUN XMMHYECKOT0 ¥ CTPYKTYPHOTI'0 OA00Ms MPH pa3padoTKe HOBBLIX MATEPUAJIOB
OCHOBaH

TOJBKO HAa XUMHUYCCKUX CBOfICTB&X MU3BCCTHBIX MaTepI/IaJIOB

TOJIBKO Ha (1)I/ISI/I‘ICCKI/IX CBOﬁCTBaX MN3BCCTHBIX MaTepI/IaJIOB

Ha CXOJICTBE CTPYKTYPBI U TEXHOJOTUYECKUX CBOMCTB U3BECTHBIX MAaTEPUAJIOB

Ha CXOACTBEC CprKTypI)I nu CI)I/IBI/IKO-XI/IMI/ILIGCKI/IX CBOfICTB HN3BCCTHBIX MaTepI/Ia.HOB C HOI[O6HI>IMI/I
CBOMCTBaAMH

TBepable Tes1a, y KOTOPBIX OTCYTCTBYeT KPUCTAIINYECKAasi CTPYKTYPa, HA3bIBAIOTCHA
amop(HbIe Tena

KpHUCTaJNIN4YECKUE Tea

METaJUIMYECKHE Tella

KOBaJICHTHBIE TeJla

Kaxoii Bug umeer amopgHasi CTpyKkTypa Bemecrsa?
MPaBUIIbHON (POPMBI

HEMpaBWIbHON (GOPMBI

npsiMoit (popMbI

yTI0BO# (hOpMBI

TBepaoe Tesn0, uMeroniee GUKCHPOBAHHYIO TEMIIEPATYPY NJIABJIEHHS, B PACTIOI0KEHUH
YaCTUIl KOTOPOro HA0I0aeTCs JaJbLHUI NMOPSA0K, HA3bIBaeTCsA?

CTallb

MOJIUMEP

KpHUCTAILI

MOBapeHHas COJib

Kaxoe u3 HI:KenepeuncJIeHHbIX CBOWCTB He MpPUCYIe ajiMa3y?
HeoObIvaliHas TBEPAOCTD

MIPO3PAaYHOCTh

HE IPOBOJAUMOCTD JIEKTPUUYECKOTO TOKA

AIIEKTPOTPOBOIHOCTD

Yem onpenessiloTCs CBOMCTBA KPUCTAJINYECKUX BelecTB?
CTPYKTYPOU KPUCTAJUNIMYECKOH PEIIETKH

HET OIpe/IeJICHHON TeMIepaTyphl IIaBICHUS

YaCTHIbI HEIPEPHIBHO U OECIIOPSIIOYHO KOJEOIIOTCS

IIPU HArPEBAHUU CTAHOBSITCS TEKYYUMH

TBepaogasHbIMHM peakUsiMH Ha3bIBAKOTCH ?

T00BIE PEAKINH C YYACTHEM TBEPBIX TET

TOJIBKO T€ PeaKIUU, YJaCTHUKH U MPOTYKTH KOTOPBIX HAXOJIATCS B TBEPAOH (paze
peaKUUU ra3-KuJaKoCTh

peaKuuu TBEPHOE TEJIO-KUIKOCTh

Kakmne cnoco0bl moBbIIeHUs PEAKIIUOHHON CMIOCOOHOCTH HEe COOTBETCTBYIOT TBEPAbIM Teiam?
JIETUPOBAHUE
MEXaHUYECKOE aKTUBUPOBAHUE PEAr€HTOB
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U3MEHEHHE YCIOBUI TepMOOOpPaOdOTKH
BO3/IeIICTBUE IEKTPUUECKOTO TOKA

Ckopoctb 1u(pPy3un, 1 CKOPOCTH HENMOCPEICTBEHHO TBepA0(Pa3HOH peakuu:
YMEHBIIAETCS C YBEJIIMUEHUEM JIaBJICHUS

YBEITUYMBACTCS C MOHWKEHUEM TEMITEPATYyPhI

YBEITUYUBACTCS C POCTOM TEMIIEPATypPhI

YMEHBIIIAETCS C POCTOM TEMITEPATYPhI

Kakue Tes1a oTHOCATCSI K BaJICHTHBIM KpUCTaJUIaM?
MSATKHE

KUJKHE

TBEpJIbIE

ynpyrue

3a cuer KaKkoii cBA3M 00pPa30BaHA KPUCTAJUINYECKasi CTPYKTYpPa B aMOP(pHBIX Tejax?
MeTajinyecKas

HOHHAas

KOBAJICHTHA MOJIApHasd

KOBAJICHTHAasA HEMOJIApHAas

TUNUYHBIMH NPEICTABUTEISIMH KPHCTAIIOB € KOBAJIEHTHOI CBS3HIO SIBJISIIOTCH?
rpadur

anMas

BoJIb(hpam

U3YyMpPYA

KpeMHUI

TOma3

CKo0JIbKO BUI0B CHMMETPHUHU KPUCTAJJIOB CylIeCTByeT?
43
27
18
32
24

Kakue coeqnHeHust OTHOCATCH K HOHHBIM?
TYTOILIaBKUE

C HU3KOM TeMnepaTypoi KUIeHus

MATKHE

HEYCTOWYHBBIE

Yem oTaMUaeTC HOHHAS CBS3b OT KOBAJIEHTHOM ?
MIPOYHOCTBIO

HAIPABJIECHHOCTHIO

MIOTHOCTBIO

HaCBIIIEHHOCTHIO

YTo CJOYKUT NPUYNHOH €JUHCTBA BCEX THUIIOB XMMHMYECKHUX CBA3CH?
¢u3nyeckrue CBOUCTBA

XMMHUYECKUE CBOWCTBA

¢du3nyeckas npupoaa



XUMUYECKas Mpupoia

YTo BXOAHUT B CTPYKTYPY MHHepPaIoB?
NPUPOJIHBIC IPUMECH

CHHTETUYECKUE TPUMECH

XUMHUYECKHE TIPUMECH

OMOJIOTHYECKHE TIPUMECH

CKo0JIbKO U3BeCTHO BUA0B n30Moppuzma?
4

3
2
5

Ha3oBute Buab1 n3omopgHoro 3amMenieHus?
TOMOBAJICHTHOE

reTEPOBAJICHTHOE

M30BAJICHTHOE

OHMOBaJIeHTHOE

Kak moxeT kiaaccuguumupoBaThCsi O CTENEHN COBEPIIEHCTBA N30Moppuzm?

COBEPUICHHBIN
OTpAaHUYEHHBIN
HEOrpaHUYCHHBII
HECOBEPIICHHBII
MOJIMBAJICHTHBIN

Kaxkue BUIbI NOKPBITHI ObIBAIOT?
AHTHUKOPPO3UOHHOE
MIPOTHUBOBOCILIAMEHSIONIEEe
TEXHOJIOTHYECKOE

JIEKOPaTUBHOE

DJIeKTPOHHBIM ra3 —310?

AJIEKTPOHHOE 00J1aK0, CBOOOHO IIepeMeNIaroliee BHYTPH CTPYKTYPBI
WHEPTHOE COCTOSIHUE

OXJIKJICHHBIN Ta3

3aMOpOKEHHAs KUKOCTh

Kpucranaudeckas penierka y meJ0YHbIX MeTAJVIOB
O6beMornieHTpUYEeCKas KyOudeckas

nmpocras

CII0KHAS

KBaJ[paTHast

Jlacaokanus 3710...

TOYEYHBIN JePEKT

TUHEHHBINA JeQeKT

TUTOCKUH J1eeKT

HE OTHOCHUTCS K THUITY JIe()eKTOB

Bri0epure 3j1eMeHTBI, KOTOPbIe 00/12JA1I0T METAJIMYECKON CBA3BIO
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HaTpui
XJIOp
Maraui
cepa
¢rop

IHosmMmepsI cocTosAT U3
XJIOpUJa HaTpus
MaKpOMOJIEKY

HMOHOB

aTOMOB U MOJIEKYII

Henocratkn BMC
MOJIMMEPHU3ALUS
OXJIQXKJICHUE
JIECTPYKLUMUS
KOppo3us

CBs13b MKy HMHKOM M CepPOoil B KPUCTAJIMYECKON pelieTKe BIOPUUTA
MeTaJIn4ecKas

BOJIOPOTHAS

KOBAJICHTHASI

HMOHHAas

Kaxoii Buj cBsi3u B aMOp(HBIX Teaax?
MeTajinyeckas

HMOHHAs

KOBaJICHTHasI MOJISIpHAs

KOBaJICHTHAsI HEMOJIIpHAast

YTo CJy:KUT NPUYMHOM eIUHCTBA BCeX TUIIOB XUMUYECKUX CBsI3eid?
¢buznueckue cBoicTBa

XMUMHYECKUE CBOMCTBA

¢buznueckas mpupoaa

XUMHUECKas pUpoaa

Yro npeacrassier co00ii BIOpuUT?

XMUMHYECKUHN AIIEMEHT, Ha3BaHHBII B YyecTh yueHoro A. Bropiia
MUHEpaJl, B COCTaB KOTOPOTO BXOJUT CYIb(HI IUHKA
MaTrepuai, COCTOSIINI U3 OKCUIOB METAJNIOB

CIUIaB IIMHKA C MEALIO

Yemy paBHO KOOPAMHAIMOHHOE YHCJI0 060uX aToMOB B pemerke NaCl?
6

8

15

2

B 1930-x r.r. Jleurmiopom u buiogxerT 06111 paspadoTan MeTox
[IOJTYy4ECHUS 30JI€H U Teller

CHHTE€3a KaTHOHHBIX aM(pUPHIOB

CHHTE€3a aHMOHHBIX aM(pUPHIOB
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(bOpMI/IpOBaHI/ISI MOHO- U MYJIbTUMOJICKYJIAPHBIX INICHOK

ITo xapakTepy pacnpeaejieHiusl AaTOMOB B KPHCTALJIMYECKOI pelieTKe pa3n4aloT TBepable
PacTBOPHI

3aMelleHus

BHEJIPEHUS

BBIYMTAHUSA

BCE BBIIIIETIEPEUNCIICHHbIE

da3pl NepeMeHHOr0 COCTaBa, B KOTOPbIX AaTOMbI Pa3JIHYHbIX 3J1IEMEHTOB PACIO0JIOKEHbI B
o01Iell KPUCTAJUINYECKOMH peleTKe, Ha3bIBAIOTCS

KUIKUMH pacTBOpaMu

CIUIaBaMHU

ATOMHBIMH KPUCTATNIMYCCKUMU PCIICTKaAMU

TBEPIABIMHU PacTBOpaMHU

Bblﬁepl/lTe BCE€ BO3BMO’KHBIE€ THIIBI KPUCTAJTTHYECCKUX PEIICTOK
HOHHBIC, AaTOMHBIC, MOJICKYJIAPHBIC

ATOMHBIC, HOHHBIC, METATINIMYCCKHUEC, MOJICKYJISIPHBIC
METATINIMYECKUEC, HEMCTAJNIMYCCKNEC, NOHHBIC

KaTHOHHbIC, aHUOHHBIC, HOHHBIC

Bri0epuTe BemecTBo ¢ METAVINYECKON CBA3bIO
CEpHas KHCII0Ta

XJIOp

LIUHK

XJIOpUJ HATPUS

MeTaaan4deckas CBsI3b — 3TO

CBSI3b MEXJy aTOMaMH, HOHAMH WM CBOOOTHBIMHU JICKTPOHAMH B OOIIEM KpHCTalIe MeTajia
CBSI3b MEX/y HOHAMU

CBSI3b M@y YaCTHI[AMHU B IUCIIEPCHBIX CHCTEMax

CBSI3b M@y MOJICKYJIAMH

K npoBognukamM 1-ro poga He OTHOCATCS:
30J10TO

OpoH3a

JaTyHb

pacmias NaCl

JAn3J1eKTPUKOM He SIBJISIETCH:
anmas

rpacdur

900HUT

pe3uHa

JIEKTPONPOBOHOCTD — ITO

KOJIMYECTBEHHAs XapaKTepUCTUKA CIOCOOHOCTH BEIIECTBA MPOBOAUTD AIIEKTPUUECKHIA TOK
CYMMapHBIN JIEKTPUYECKUH 3aps]

CYMMapHBIN JIEKTPUYECKUH 3apsA]l BCEX YAaCTHUI] BEILIECTBA

KAaueCTBEHHAs XapaKTEPUCTHUKA IOABUKHOCTH YaCTHUL BELIECTBA



Ennnnueii u3mepenusi 371eKTponpoBoaHocTH B cucteme CHU siBasieTes:
Cm (cumenc)/m?

Om

1/0Om

B (BosbT)

A (ammep)

K npoBoanukam 2-ro poaa 0THOCUTCS:
IYyr'yH

pacmiaB Al,Os

pacTBOP TIIFOKO3BI

pactBop dopMHaTa HaTpuUs

OpoH3a

J1s co3naHus MaTepuaia He00X0AMMO 3HATh:
BBICOKYIO JIEKTPOIPOBOAMMOCTb UCXOIHBIX KOMIIOHEHTOB
HU3KYIO TEMIIEpATypy IJIaBICHUS

3apaHee 33JJaHHYI0 MOJIE3HYIO (DYHKIIMIO

COBMECTUMOCTh Pa3JIMYHBIX KOMIIOHEHTOB

OcHOBOI1 /1J151 HeOPraHu4YeCKUX QYHKIUOHAJIBHBIX MATEPHUAJIOB, SIBJISIIOTCS:

OPraHu4Y€CKUC XUJIKUC BCIICCTBA
HCOPraHNM4CCKUEC TBEPABIC BECUICCTBA
OpraHu4Y€CKueC TBECPAbIC BEIICCTBA
HCOPraHM4YCCKUEC MIPOCTHIC BCUICCTBA

8.5. Bonpocsl k 3a4ety

1. Tloustus «BemectBo» n «Matepuam». Posb MaTepuanoB B )KHM3HU 00IIECTBA.
KoHcTpykiimonHble U GyHKIIMOHAIbHbIE MAaTEPUAIIBI.

2. IlpuHuuMIBI CO31aHKS HOBBIX TBEPAO(]a3HBIX (YHKIIMOHATIBHBIX MAaTEPUAIIOB.

3. Ipunuunsl knaccupukauuu (YyHKUMOHAIBHBIX MaTepHaloB (IO COCTaBy, CTPYKTYpe,
CBOMcTBaM U 001aCTAM IPUMEHEHUS], MHOTO(DYHKIIMOHAJIbHBIE MaT€pPHAIbl).

4. OcHoBHbIE TUIIBI (PYHKLIIMOHAJIBHBIX MAaTEPHAJIOB.

5. JledexTbl KpUCTAIUIMUECKON CTPYKTYPBI U PEAKLIMOHHAS CIIOCOOHOCTh TBEPIBIX TEI.

6. ®dynnaMmeHTalbHbIE (PU3UKO-XUMHUUECKUE IPUHLIUIBI CO3/1aHUS HOBBIX TBEPAO(a3HbIX
(GYHKIMOHATIBHBIX MAaTEPUAJIOB.

7. XuMmudeckas CBSI3b M CTPYKTypa TBEpAbIX Tell. THUIBl U 0COOEHHOCTH XMMMYECKHX CBs3€il B
TBEPABIX TEJAX.

8. Kunaccudukanus TtBepapix Ten. Kpucrammmueckue u amopduble TBepable Tena. CBs3b
CTPYKTYypa — CBOMCTBA B TBEP/BIX TeJax.

9. Kpucramioxumuueckas Ki1accupuKaiys TBEpIbIX paCTBOPOB.

10. IIpupoja MOHHOH U METATNYECKOH CBS3H.

11. Merannuyeckue ¥ HOHHbIE KPUCTAJLIBL.

12. KoBasneHTHbIE U MOJIEKYIISIpHbIE KPUCTAILIIBI.

13. Tunsl KpUCTAIUIMYECKUX PEIIETOK HOHHBIX KPUCTAIIIOB.

14. Kpucramisl ¢ BOJOPOJHBIM TUIIOM CBSI3H.

15. Amopodusie BemectBa. Crekna. CTpoeHHe U CBOICTBa CTeKoJ. TepMoJIMHAMMKAa W KUHETHKa
IIPOLIECCOB CTEKJIOBAHUSI.

16. Kpucrannmoxumuueckas KiaccupUKalus TBEPIbIX pacTBOPOB.

17. VN3zomopdusm: TUIIBI U 3aKOHBI H30MOopdu3Ma. TepmoauHaMuka u3oMopdusma.

38



18.

19.

20.
21.

22.
23.
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,

50.

Peanbnast crpyktypa TBepmoro Tena. JlepekTel KpPHUCTANIMYECKOTO CTPOCHHUs. Buabl
MPOTSHKEHHBIX IE(PEKTOB.

ObpaszoBanue TOo4euHbIX AedexkroB. Teopus kpuctaiuioB ¢ nedexramu. PazymopsgoueHue
KpUCTAJUIMYECKUX TBepAbIX Tel 110 dpenkento u no IorTku.

Bnusinne nedexktHoi cTpyKTYphl Ha CBOMCTBA MHOTORJIEMEHTHBIX COSIMHEHUH.

@u3nyecKkue METOJIbl UCCIIEOBAHUS JEPEKTOB. DNEKTpOHHAs Mukpockomnus. CkaHupyromas
MUKPOCKOTIHSL.

Knaccugukamus tBeprodasHbix (yHKIMOHATBHBIX MAaTEPUATIOB IO COCTAaBY: METAJUIMYECKHUE,
HEMETANINYECKUE U KOMIIO3UI[UOHHBIE.

CpoiicTBa MeTAIIIMYECKUX (PYHKIIMOHAIbHBIX MaTepraoB. HoBble BU/IbI CIIJIAaBOB.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX COE€AMHEHUH.

Hemerannuueckue HeopraHM4eCKHe MaTepHalibl, UX KJIACCU(PHUKALUS.

KamenHoe nauThE, CTEKIIO, KBapll, CUTAJUIbI, 3Malli, BSKYLIUME MaTepHajbl U MX CBOMCTBA U
MIPUMEHEHHE.

Kepamuueckue marepuaisl, mojiydeHue U GU3NKO-XUMHUYECKUE CBOICTBA.

Komno3zuiimonnsie Marepuaisl, X ocooeHHocTH. KepmeTsl.

Knaccudukanus matepuanoB mo CTpyKTypHOMY mpusHaky. Kpucraminueckue u amopgHble
TeJla, UX CBOMCTBA.

MoHOKpHUCTAININYECKHE MATEPHAJIbl, UX CBOMCTBA, NIOJyd€HHUE U pUMeHeHue. [Ipumepsl.
[IneHouyHble MaTepuanbl, METOJbI UX MOJIydeHHUS. MeXaHU3Mbl OCAXKICHHUS U POCTa TOHKHUX
IIJICHOK.

Onurakcusd. [Iporeccel morydyeHus SMUTaKCUAIbHBIX U MOTUKPUCTATUINYECKUX MIJICHOK.
Hanocucrembl, HaHomMaTepuaibsl 1 HaHOTexHoJloruu. Kinaccudukanus HaHomaTepranos.
3aposiieoOpa3oBaHue B Ta30BOM (aze M KOHJAECHCUPOBAHHBIX cpeaax. CIMHOIANBHBIA pacma.
[Tonsatue o camocoOuparomux MoHochosix. Meron Jlaarmiopa — bBromxer u  ero
ucnoJb3oBanue. IIpuMepsl retepo- 1 HAHOCTPYKTYP M UX MCIIOJIb30BAaHUE B ONTUKE, MEIUIIMHE,
JNIEKTPOHHUKE.

MeTo1bl TOTy4€eHUsT BBICOKOIUCIIEPCHBIX IOPOIIKOB.

XVMMHYECKHE METOJbl CHHTE3a — 30Jb-T€lIb METOJ, NMHUPOJU3 a’pO30JI€H, TMAPOTEpMAalIbHAsS
00paboTKa, CBEpXKPUTHUECKAs! CYILIKA, KPHOXUMUYECKAs! TEXHOJIOTHSL.

Knaccugpukanus (QyHKIMOHANIBHBIX MaTepUaloB IO CBOHCTBaM M (yHKUMAM Ha IHpuUMepe
KepaMU4ECKHX MaTEPUAJOB.

OyHKIMOHAIBHBIE ~ MaTepuanbl € DJIEKTPUYECKMMH  cBoMcTBamMu.  lIpoBonHukw,
MOJIYIIPOBOIHUKH U JUDJIEKTPUKH.

BricokoTemneparypubie cBepxipoBogHukd. Kputnueckue mnapamerpsl BTCII, ocHOBHbIE
TpeOOBaHUSA K HUM.

Mertoap! noiydyeHuss oObeMHbIX W JnuHHOMepHbIX BTCII-marepuainoB: JeHTb M NPOBOJA B
cepeOpsiHON 000JI0UKe, MJICHKH HA OUTEKCTYPUPOBAaHHON METANIMUECKOM JIeHTe.
JIromuHecneHuys U yasepbl. Buabl momuHecnieHund. OCHOBHBIE COCTABIIIOIIKE CTPYKTYPHI
mroMuHOGopa.

Knaccuueckue AuaNeKTpUKH, UX (PU3UKO-XUMUYECKHE CBOUCTBA U IPUMEHEHHUE.

[1pe30- 1 CEreHORNEKTPUKH, UX (PU3UKO-XMMHUYECKHE CBOMCTBA M TPUMEHEHHE.

Ilomyuenue cerHero-, mbe30- M INHUPOIIEKTPUKOB HA OCHOBE COJIEH, OKCHUAOB U
OKCOTaJIOT€HH/JIOB.

[lonyuenune MONYNPOBOAHMKOBBIX MATEpHUAJOB A  TEPMOIIEKTPUUYECKUX  YCTPOMCTB,
CBETOU3IYYAIOLINX 3JIEMEHTOB, JIa3€pOB, COJTHEUHBIX OaTapei.

TBepaple 27EKTPOIUTHI C BBICOKOW HOHHON IIPOBOJAUMOCTBIO, MX IPUMEHEHHUE.

Knaccuueckue cynepuonuku (AgJ, rmuHo3eM, roJulaiauT U JIp.).

BaxkHeliimye THUNBl AaHUOHHBIX W KAaTHOHHBIX IIPOBOJHMKOB Ha OCHOBE TaJIOI€HHJIOB,
XaJbKOTE€HHU/I0B, MHUKTOI€HUIOB U (ochaToB.

CuHTEe3 DJEKTPOHHO-MOHHBIX IPOBOJHUKOB. JlM3allH KaTOOHBIX M AHOAHBIX MAaTEpPHAIOB
JUTHUEBBIX OaTapei.
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65.
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67.

68.
69.

70.

71.

72.

73.
74.

75.
76.
77.
78.

79.

Co3nanne MeMOpaHHBIX U CEHCOPHBIX CHCTEM Ha OCHOBE MaTepUAJIOB C HOHHOM M CMEIIaHHOH
IIPOBOJUMOCTBIO.

[lonyuenue mMONYNPOBOAHMKOBBIX MAaTEpUAIOB I  TEPMOIIEKTPUUYECKUX  YCTPOMHCTB,
CBETOM3IIYYaIOLUX 3JIEMEHTOB, J1a3€pOB, COJTHEUHBIX OaTapei.

Marepuasnsl ¢ MATHUTHBIMU (DYHKITUSIMH, UX KJIaccuukarus.

®epputhl, X GU3NKO-XUMHUYECKHE CBOMCTBA U IPUMEHEHHE.

®eppo- , deppu- , aHTUdeppoMarHeTHKH. MarHWTHBIE HaHOMaTepuaiabl. V3MeHeHue
KOSPLUTHUBHOM CUJIbI C YMEHBLIEHUEM pa3Mepa MarHUTHOM YaCTHILIBI.

MarautoAu3IeKTpUKH TUIa GeppUTOB CO CTPYKTYPO IIIMHENH, TpaHaTa, MarHeTOIIIOMOUTA.
[leTnu rucrepesuca peppomMarHuTHBIX Marepuais. KospuutuBHas cuia.

MaruutomMsirkueé M MarHUTOKECTKUE MaTepuanbl. MarHUTOCTPUKIIMOHHBIE MaTepUalbl.
O6actu MpUMEHEHUSI MAarHUTHBIX MaTEPHAJIOB.

Martepuansl ¢ ontuyeckuMu pyHKuusMu. CBeTonsnydaroniie Marepuaibl. ONTOBOJOKHO.
TexHonornu mosyd4eHHs ONTOBOJOKHA M HEIMHEWHO - ONTHYECKUX KpHcTauioB. IIpomeccs
(hopMHpOBaHMS HCKYCCTBEHHBIX (JOTOHHBIX KPUCTAJLIIOB.

OnTHyeckue cBoicTBa POTOHHBIX KPUCTAJUIOB U CTPYKTYP (C UCKYCCTBEHHBIMHU Je(heKTaMu) Ha
UX OCHOBE.

Martepuansl ¢ temnopusndeckumMu QyHKuusMuA. OrHeymnmopHble MaTepuaibl, UX CBOMICTBAa U
MIpUMEHEHHE.

Martepuansl ¢ XUMHYECKMMH (YHKIUSAMU. ['a30Bble JETEKTOPHI, XUMHYECKHE CEHCOPBHI,
KepaMuiecKkre MeMOpaHbl, KaTAIUTUYECKU aKTUBHbIE MaTEPHUATIBL.

Karanuzatopel. OcHOBHblE TpeOOBaHUS, NMPEABABISEMbIE K TE€TEPOre€HHBIM KaTalln3aTOPaM.
[IpuHIHKIIBI CO30aHUS MAaTEPUAIIOB € BBICOKOM YAEIBHON MOBEPXHOCTHIO.

Marepuansl ¢ 6MOJOTHIYESCKUMU () YHKIIUSIMH.

TpebGoBanusi k MarepuaiaM, HCIOJB3YeMBIM JUId OuMoMemuIuHCKUX neneil. Knaccudukanus
OMOKepaMUKHU M0 OTHOUIECHHIO K )KMBOW TKaHHU.

[Ipumepbl OHONOTUYECKUX HAHOCTPYKTYp, BCTPEUAIONINXCS B JKUBBIX opraHuzMax. CTpykTypa
U TIOJIy4eHHE KepaMHuecKuX MatepuaioB Ha ocHoBe Al,O3 u ZrO2, rumpokcuianaTura.
buoakTuBHas cTeknokepamuka. MexaHu3M B3auMOJICHCTBUS OMOKEPAMUKH C KUBOW TKAHBIO.
[lonyyeHue ynbTPAMEIKO3EPHUCTBIX METAUIMYECKUX CIUIABOB JUISI MEIULMHCKHX LIEJIEH.
Martepuainsl ¢ 3¢hHekToM namsaTH (HUTHHOI).

[IpoTe3upoBanne CcycTaBOB M  KOCTHOM TKaHM. Vcnosib3oBaHME  HEOPraHWYECKUX
HaHOMAaTepHUaJoB /sl AMAarHOCTUKH, JICYEHUS U JOCTABKH JICKAPCTBEHHBIX MIPENapaToB.
OcHOBHBIE METO/IbI IIpETapaTUBHONW XUMHH TBepaoro Tena. Knmaccudukanus MeTo10B CUHTE3a
TBEP/BIX BELIECTB U MATEPUAJIOB.

CuHTe3bl € HCHOJB30BAHMEM METOJOB TOMOI€HM3alMd MCXOAHOW CMECU: H3MEIbUYECHUE,
repeMelInBaHuE.

Kepamuueckuii cuHTE3, €r0 MEXaHU3M, IOCTOMHCTBA U HEJIOCTATKH.
Camopacnpocrtpanstomuiics BeicokoTemnepaTypHbiid cunte3 (CBC), ero ocoOeHHOCTH H
JIOCTOMHCTBA.

CuHTE3 ¢ UCIO0JIb30BAHUEM MUKPOBOJIHOBOTO Harpena.

CuHTE3 ¢ NCNOJIB30BaHUEM YAAPHOTO CHKATHS IIPU B3PHIBE.

CuHTE3 C WHCHOJb30BAaHMEM XUMUYECKUX METOJOB TOMOIEHM3AllMM MCXOJHOM CMECH:
COOCaXKJIEHUE COJIEBBIX CMeCEH, KPUCTAJJIM3alUsl COJIEBBIX TBEPHABIX PAaCTBOPOB, 30JIb-TEIb
METO/I, TUPOJIA3 a3PO30JI€H, KPHOXUMUYECKHE TEXHOJIOTHH.

Merozp! noay4eHuss MOHOKpucTamuioB. Meroasl bpumkmena, Hoxpansckoro u Bepueitnd. Pocrt
KPHUCTAJIJIOB U3 PaCTBOPOB.

MeTtonpl NOMYy4eHHs] TOHKMX IJIEHOK. PH3MuUecKne M XUMHUYECKHE METOAbl OCAXKICHHUS Ha
MOAJIOXKKY.

O0pasen Ousera K 3a4eTy O JUCHHUIINHE
«XHMHUS NePCNeKTHBHBIX HEOPTraHUYECKHX MATEPHATOB»
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®dopma nMpoBeJCHUS 3aUeTa: yCTHas

Munucmepcmeo nayku u evicuiezo oopazosanus P@

Cesepo-Ocemunckuii zocyoapcmeennulii ynueepcumem umenu Kocma Jlesanosuua Xemazyposa

Kagpeopa obwieii u neopzanuyeckoii xumuu.

ﬂucuunﬂuna «Xumusn REPCNEeKmMUBHbIX HeoOpP2aAHUYEeCKUX mamepuailos»

Hanpaenenue oaxanaspuama 04.03.01 Xumusn
4 Kypc, 7 cemecmp
3A4YET

BUJIET Ne 1

1. Knaccudukanuss (yHKIHMOHAJIBHBIX HEOPraHUYECKUX MaTepuasoB

CTPYKTYpE, CBOMCTBAM U 00J1aCTIM NIPUMEHEHHUSL.

0 COCTaBy,

2. Jmanextpukn. OCHOBHBIE CBOMCTBA JUAIEKTPUKOB. BaskHeHInEe qUIIEKTPUUECKHE

XapaKTEPUCTUKN MAaTEPUAJIOB.

3aB. kadenpoii oOrieit u

HEOPraHWYEeCKON XUMUHU .. Cumeonnamn

JlonieHT Kadeapsl, K.X.H. O.B. Heénosa

OneHuBaHHue 0TBETA CTYACHTA HA 3a49€Te

Xapakm epucmuKka omeema

bannwt

JlaH MOJHBIN, pa3BepHYTHI OTBET HA IMOCTABJICHHBIN BOMPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 OOBEKTe, MPOSBIAIOLIASACA B
CBOOOJHOM  OINEPUPOBAHUU MOHSATUSIMH, YMEHUU  BBIIEIHTH
CYUIECTBEHHbIE U  HECYIIECTBEHHBIE €ro NpU3HAKH, NPUYUHHO-
CIIEICTBEHHbIEC CBs3M. 3HaHHE 00 OOBEKTE AEMOHCTpUpyeTcss Ha (oHe
MOHUMAHMS €ro B CHUCTEME [aHHOW HAyKd M MEXIUCIHUILTHHAPHBIX
cBsazeil. OtBer dopmyaupyeTcss B TEPMUHAX HAyKHU, HU3JIOKEH
JTUTEPAaTypHBIM  SI3BIKOM, JIOTHYEH, JOKa3aTeleH, JIeMOHCTPUpYET
ABTOPCKYIO MO3UIUIO CTYACHTA.

26-30

JlaH TOJIHBINM, Pa3BEPHYTHIH OTBET HA IIOCTABJICHHBIM BOIIPOC, IIOKA3aHA
COBOKYITHOCTb OCO3HAHHBIX 3HaHUI 00 00BEKTE, T0Ka3aTeIbHO PACKPBITHI
OCHOBHBIE IIOJIOKEHUS TEMBI; B OTBETE IPOCICKHUBACTCA 4YETKas
CTPYKTYpa, JOTUYECKas IOCJIEI0BATEIBHOCTb, OTPAXKAIOIIAS CYLIHOCTh
pacKpbelBaeMbIX MOHATUH, Teopul, sBieHUN. 3HaHHMEe 00 oOBeKTe
JE€MOHCTpPUpYETCsl Ha ()OHE MOHUMAHMs €ro B CHCTEME JaHHOW HayKu U
MEXAUCLIUIIIIMHAPHBIX cBsi3el. OTBET U3JI0KEH JIUTEPATYPHBIM SI3bIKOM B
TePMHUHAX Haykd. MoryTr ObITh JOMNYIIEHbl HEJOYEThl B ONpEACICHUU
IIOHATUM, HCIIPABIIEHHBIE CTYAEHTOM CaMOCTOATENIBHO B IIPOLIECCE
OTBETA.

21-25
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JlaH TOJIHBIM, pa3BEpHYTHIM OTBET Ha IIOCTABIEHHBIM BOIIPOC, ITOKA3aHO
YMEHHUE BBIIEIUTh CYLUIECTBEHHBbIE M HECYIIECTBEHHbIE IPU3HAKU,
IIPUYMHHO-CIIEACTBEHHBIE CBSI3U. OTBET UETKO CTPYKTYPUPOBAH, JIOTUYEH,
U3JI0)KEH B TepMUHAX Haykd. OJHAKO JOIYIIEHbl HE3HAYUTEIIbHbIE
OMMOKH WM HEJOYETHl, HWCIPABICHHBIE CTYJIEHTOM C TOMOIIBIO
«HABOJSIINX» BOIIPOCOB MPENOIaBATENSL.

JlaH [ONHBIA, HO HEIOCTATOYHO MOCJEIOBATEIIbHBI OTBET Ha
MIOCTABJICHHBIM BOIIPOC, HO MpPH 3TOM IIOKa3aHO YMEHHME BBIJICINUTH
CYLUIECTBEHHbIE M  HECYLIECTBEHHbIE  NpPU3HAKM U  IPUYUHHO-
CIIeCTBEHHbIE CBsA3M. OTBET JIOTMYEH U M3JI0KEH B TEPMHMHAX HAyKH.
Morytr ObITh JOMyIICHBI 1-2 OIMMOKH B OMNPEICICHUA OCHOBHBIX
MOHATHM, KOTOpPBIE CTYJICHT 3aTPYIHSAETCS UCIPABUTh CAMOCTOSITENBHO.
JlaH HEZOCTaTOYHO TOJHBIM M HEAOCTATOYHO pPa3BEPHYTBIA OTBET.
Jloruka ¥ TOCJIENOBAaTENbHOCTh W3JIOKEHHUS HMEIOT HapyIEHUs.
JlomyiiieHbl OMMOKK B PAcCKpbITUM HOHSATUMN, YINOTPEOJIEHUH TEPMHUHOB.
CryzneHT He CHoCcOOEH CaMOCTOSITEIBbHO BBIIEIUTh CYIIECTBEHHbBIE U
HECYLIECTBEHHbIEC MPU3HAKU U MPUYMHHO-CIIEICTBEHHbIE CBA3H. CTYyNEHT
MOXKET KOHKPETH3UpPOBaTh OOOOIIEHHbIE 3HAHUS, 0OKa3aB Ha IpUMepax
UX OCHOBHBIE TIOJIOKEHHUS TOJIbKO C MOMOIIBIO MpernoiaBarens. PeueBoe
odopmIieHHE TPEOYET MOTIPABOK, KOPPEKITHH.

JlaH HENoOJHBIN OTBET, JIOTUKA U MOCIEI0BATEIbHOCTh U3JIOKEHUS UMEIOT
CyllecTBeHHble HapymeHus. JlomymeHsl TpyOble OIIMOKKA Mpu
ONPENIETICHUN CYIIHOCTH PACKPBIBAEMBIX IIOHATUN, TEOPHUH, SBICHUH,
BCIICCTBUE  HENOHMMAaHUs  CTYACHTOM WX  CYIIECTBEHHBIX U 3-5
HECYILIECTBEHHBIX MIPU3HAKOB U CBs3€l. B 0TBETE OTCYTCTBYIOT BBIBOJBI.
YMeHue packpbITh KOHKpPETHBIE MPOSBIEHUS OOOOIICHHBIX 3HAHHUM He
nokaszaHo. PedeBoe oopmiieHne Tpedyer monpaBoK, KOPPEKITHH.

JlaH HETONHBIA OTBET, MPEACTABJSIOMINA COOOUM pa3pO3HEHHBIC 3HAHUS
[0 TeMe BOIpOCa C CYIIECTBEHHBIMH OHIMOKaMH B OINpeACTICHUSX.
[IpucyrcTByIOT (hparMeHTapHOCTh, HEIOTUYHOCTh U3NI0KEeHUA. CTyAeHT
HE OCO3HAET CBSA3b JAHHOTO IOHATHUS, TEOPHM, SIBICHUS C JPYrUMU
o0beKTaMu JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKpETHU3AlHs U 1-2
JI0Ka3aTeJIbHOCTh W3JI0kKeHUs. Peub HerpamorHas. /lomosHuTENbHBIE U
YTOUYHSOIINE BOIIPOCHI IPENOABATENS HE PUBOJAT K KOPPEKIIMU OTBETA
CTYJIEHTa HE TOJIbKO Ha MOCTABJIEHHBIN BOIIPOC, HO U Ha JPYTHE BOIIPOCHI
JUCHUIIINHBL.

He nonmyuyens! 0TBeTHI 0 6a30BBIM BOIIPOCAM JAUCIUTUIHHEI. 0

16-20

11-15

6-10

PGSYHLTI/IPYIOH_IaH OLCHKA OIIpCACIIACTCA B COOTBCTCTBUU C ITonoxeHnueM o OAJILHO-
peﬁTHHFOBOﬁ CHCTEMC OLICHKHU 3HAHUI CTYACHTOB.

Mertoauka ¢popMHpPOBAHUS Pe3yNbTHPYIOLIEH OLIEHKH:

B xoze Teky1ero 1 pyoexHOro KOHTpoJIs CTyAeHTbI MoryT Hadpatsb 0-100 Gayuios:

1 -5 pyGeskHas aTTecTanusl - MAKCHMAJIbHO 35 6217108, M3 HUX:

Ot 0 mo 15 GamnoB (pyOexHas arTecTalys) — KOMIIBIOTEPHOE TECTUPOBAHHE WM NMHUCbMEHHAs
KOHTpOJIbHAsI paboTa;

Ot 0 o 20 6annoB (Tekymias OIEHKa) — aKTHBHAs paboTa 3a JaHHBIM MMEepuoJl Ha J1a00OPaTOPHBIX U
MPAKTUYECKUX 3aHATHSIX.
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2-51 pyOexxHasi aTTecTalis — MAKCHMAJIbHO 35 0aJ1/10B, U3 HUX:

Ot 0 mo 15 GamwoB (pyOekHast arTecTanusi) — KOMIBIOTEPHOE TECTUPOBAHWE WM THCBMEHHAs
KOHTpOJIbHAs paboTa;

Ot 0 1o 20 6anoB (Tekyias OLeHKa)— aKTUBHAsE paboTa 3a JaHHBIN MEPHOJ Ha JIA00PATOPHBIX U
MPAKTUYECKUX 3aHATHIX.

[IpomexyTO4HBIH KOHTPOJIb:

3auer WM IK3aMeH:
3a OTBET Ha 3a4eTe WK dK3aMeHe CTyaeHT nosydaeT 0-30 6anios.
CTyneHThl, TMOJNyYMBIIME B XOJI€ TEKYIIET0 M pyOeKHOro KOHTposii He MeHee 50 06auios,
aBTOMATHUYECKU MOJy4aroT 3adeT. Ecnu ctyneHT He Habupaer 50 OaysioB [Jig 3adeTa WM SK3aMEHa,
TO OH MOJKET C/aBaTh 3a4eT WJIM DK3aMEH B MEPHOJI HK3aMEHAIMOHHOHN ceccuu. s momydeHus
OIICHOK «XOPOIIO» M «OTIWYHO» CTYACHT JIOJDKEH CIaBaTh SK3aMEH B IMEPHOJ SK3aMEHAIIMOHHOMN
ceccum.

PesynpTHpyromas oneHKa pacCYMTHIBACTCS MO CyMMe OalIoB 3a TEKYIIYIO yCIEBAaeMOCTb, 32
pe3ybTaThI PYOKHBIX aTTECTAIM U YCTHOTO OTBETA HA DK3aMEHE WIIN 3a4eTe.

Ikana uTOroBoii akageMu4ecKO yCrneBaeMoOCTH CTYJACHTOB 110 JUCIHUILINHE

Cucrema onenoxk COI'Y
dopma Cymma Ouenka
KOHTPOJIs 0aJI0B
86 - 100 OTJINYHO
K3AMEH 71-85 XOPOIIO
50-70 YIOBJIETBOPUTEIHHO
0-49 HEYIOBJIETBOPUTEIHHO
Yaubr 50-100 3a4TeHO
0-49 He 32YTEeHO
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Iloxa3zarenu n KPpUTEPUHA OLNCHUBAHUA KOMIIeTeHIIMii Ha PA3JIHYHBIX 3Talax ux (l)OpMPIpOBaHI/Iﬂ,
OITMCAHHUuE€ HIKAJI OIICHUBAHUA

YpoBeHb c(h)OPMUPOBAHHOCTH KOMIIETEH NI

«MuHMMAIBHBIA «MuHMMAJIBHBII «Cpennuii ypoBeHb» «BBbICOKHI YPOBEHDb)
YPOBEHb YPOBEHb» (71-85 6ansoB) (86-100 6ans10B)
He TOCTUTHYT» (50-70 6ann0B)
(menee 50 6an1710B)

Kownemenyuu ne Komnemenyuu Komnemenyuu Kownemenyuu
cpopmuposgativl. chopmuposatnbi. cihopmuposatibl. chopmuposativi.
3Hanust  OTCyTCTBYIOT, | ChopMupoBanbl 0a30BbIC | SHAHMSI oOmmupHbIe, | 3HAHUS TBepbIE,

YMEHHS W HaBBIKM HE | CTPYKTYpPHI 3HAHHH. CHCTEMHEIE. apryMeHTUPOBaHHEIE,
cOpMHUPOBaHBHI. Ymenust pparmeHTapHbl U | Y MEHUs HOCSIT | BCECTOPOHHHUE.
HOCAT PENpPOLYKTUBHBIN | PENPONLYKTUBHBIN YMeHus YCIIELIHO
Xapakrep. xapaxrep, MPUMEHSIOTCSI K
HdeMoHcTpupyercs PUMEHSIOTCSI K | pElICHUIO KaK THUIIOBBIX,
HU3KUH YPOBEHb | PEIICHUIO TUTIOBBIX | TAK W HECTaHIAPTHBIX
CaMOCTOSITEIbH OCTH 3aJIaHnH. TBOPYECKHUX 3aJ[aHUH.
MPAKTUYECKOTO HABBIKA. JeMoHcTpupyercs JeMoHcTpUpyeTcs
JIOCTAaTOYHBI  YPOBEHb | BBICOKUI YPOBEHB
CaMOCTOSITEbHOCTH CaMOCTOSITETBHOCTH,
YCTOWYIHBOTO BBICOKAsl aJIalITUBHOCTb
IPAaKTUYECKOIO HABBIKA. | IPAKTHYECKOI'O HaBbIKA
Onncanue KpuTepHeB OLlCHUBAHMS
OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics OOyuaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYILECTBEHHBIE | - 3HaHUS | - 3HAaHWE U [IOHUMaHHE | - NIyOOKHE, BCECTOPOHHHE
npoOenbl B 3HAHUSAX | TEOPETUYECKOTO OCHOBHBIX  BOIPOCOB | U apryMEHTHUPOBAaHHBIE
y4eOHOro mMaTepuania; MaTepHana; KOHTPOJINPYEMOT O 3HAHUSA IPOrpaMMHOI0
- JOIYCKAIOTCA | - HEHONHbIE OTBETHl Ha | 00beMa MPOrpaMMHOIO | MaTepuana;
MPUHIUIIHAIBHBIE OCHOBHBIE  BOIIPOCHI, | MaTepHaa, - TONHOE  TIOHMMaHHE
OMIMOKHM IpPHU OTBETE Ha | OIUMOKM B  OTBETE, | -  TBEpAble  3HAHMS | CYyLIIHOCTH U B3aUMOCBSI3U
OCHOBHBIE BOIIPOCHI, | HEAOCTaTOYHOE TEOPETUYECKOT O paccMaTpUBaeMBbIX
OTCYTCTBYEeT 3HAHME M | IOHMMAaHHE CYLIHOCTU | MaTepuaa. IPOLIECCOB U  SIBJICHHUH,
[IOHUMaHWE OCHOBHBIX | M3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTB TOYHOE 3HAHHUE OCHOBHBIX
MOHSATHM U KaTEropuil; | -  HEyBEpeHHbIE M | yCTaHABIUBATH U | MOHATUH B paMKax
-HEMIOHUMAaHue HETOYHBIE OTBETbl HA | OOBSICHATH CBSI3b | 0OCYKAAaEMBbIX 3aJaHUM;
CYILIHOCTH JOIOJTHUTEIbHBIE IPaKTUKA W  TEOpHUH, | - CIOCOOHOCTh
JOIOJTHUTENBHBIX BOIIPOCHI; BBISIBIISITD yCTaHaBJIMBAaTh U
BOIIPOCOB B  paMKax | - HEIOCTaTO4YHOE | MPOTUBOpEYHS, OOBACHATH CBSA3b MIPAKTUKU
3a1aHH; BIIAJICHUE JTUTEPATYPOH, | IPOOIEMBI U | U TEOpHUH;
- OTCYTCTBHE YMEHHS | pEKOMEHIOBaHHOU TEHJICHLIUU Pa3BUTHS; - JIOTHYECKU
BBITOJTHSTh IporpaMMoin - NpaBUIIbHBIE U | mocienoBaTeNbHbIE,
MPAaKTUYECKUE 3aJaHMs, | AUCLMILIMHBL KOHKpETHBIE, 0e3 | coaepkaTenbHbIE,
MPEAYCMOTPEHHBIE - ymeHue 0e3 rpyObIX | rpyOBIX omO0K, | KOHKPETHBIE U
MIPOrpaMMon OLIMOOK pewarb | OTBETHI Ha | MCYEPIIBIBAIOLINE OTBETHI
JMCLUIUIAHBI; MIPAKTUYECKUE 3aaHusl, | IIOCTAaBJICHHBIE Ha BCE 3aJaHus, a TaKKe
- OTCYTCTBUE | KOTOPbIE CIIelyeT | BOIIPOCHI, JIONIOJTHUTENBHBIE BOITPOCHI
TOTOBHOCTH BBITIOJIHUTb. - YMEHHE  pelaTh | 9K3aMEeHaTopa;
(crtocoOHOCTH) K NPaKTUYECKUE 3aJaHusd, | - yMEHHUe pemarsb
JMCKYCCUHM M HHU3KYIO KOTOpBIE ClleflyeT | MpaKTUYEeCKUe 3aJaHus;
CTENeHb KOHTAKTHOCTH. BBITOJIHUTB; - cBOOOZHOE
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- BJAaJCHHE OCHOBHOM | MCIIOJIb30BaHME B OTBETaxX
JTUTEPATypOH, Ha BOIMPOCH MaTEpUAJIOB
PEKOMEHJOBAHHOM PEKOMEH JOBAaHHOU
MpOrpaMmMon OCHOBHOM 51
JMCIIUILINHEL, JIOIIOJIHUTCIIHLHOM
- HaJIM4Me COOCTBEHHOH | TUTEpaTyphl.
000CHOBAHHOI
MO3ULIMH (0]
00CyXTaeMbIM
BOIIPOCaM.
Bo3MoxHEI
HE3HAYUTEIbHBIC
OTOBOPKH u
HETOYHOCTH B
PACKPBITHU  OTJCIBHBIX
IIOJIOKEHUM  BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Onenka Onenka Onenka Onenka
«HEYOBJIETBOPUTEIb | «YAOBJETBOPUTEJBLHO | «XOPOIIO» / «3aUTEHO» | «OTJIMYHO» / «3aUTEHO
HO» /He 3a4TEHO0 » [ «3aYTEHO»

ok

9. YueOHO-MeTOAUYeCKOEe U MH(OPMAIIHOHHOE 00ecTiedeHue U CIUTIINHbI

Jlureparypa
a) OcHoBHas JuTEpaTypa

Knaoteko A.B. Xumus tBepmoro tena / A.B. Knoteko, . A. Tlpecnsikos, FO./[. TperbskoB. — M.:
N3 pat. uentp «Axkanemus», 2006. — 304 c.

Tperbsikos 10. 1., [Tytisie B.I. Beenenne B xumuto TBepoda3Hpix MmaTepuanos. M.: U3a-Bo Mock.
yH-Ta: Hayka, 2006. — 400 c.

VYBapoB H.®. Xumus tBepmoro Ttena: ydeOHoe mocoome / H.®. VYpapos, 1O.I'. Mareiimmna. -
HoBocubupck: HoBocuOupckuii rocymapCcTBeHHBIM TeXHUYeCKUi yHuBepcuteT, 2019. - 108 c. -
ISBN 978-5-7782-3831-2. - URL.: https://ibooks.ru/bookshelf/367844/reading

Bect A. Xumusa tBepaoro tena. M.: Mup, 1988. —U.1. — 558 ¢. U.2. — 336 c.

OU3NKO-XMMHUYECKUE OCHOBBI CO3JIaHUSl AKTHBHBIX MarTepuanoB: yueOHHK / M.D. KymnpusiHos,
10.B. Kabupos, A.I'. Pynckas u np.; HOxubiii denepanbubiii yHuUBepcuteT. — PoctoB-Ha-/lony:
HOxwub1it  Qenepanpubiii  ynusepcutetr, 2011. — 278 c. — Pexxum pgocryma: mo MOAMHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=241105

I'yce AWM. Hanomatepuansl, HaHOCTPYKTyphl, HaHOTexHonoruu. — M.: ®USMATIINUT, 2009. —
416 c.

0) /lonoJIHUTeIbHAS JIUTEpPaTypa

Tpetbsixos 0./1., Jlenuc X. Xumus u texHosorust TBepao¢aszHeix MarepuanoB. M.: MI'Y, 1985. —
253 c.

@uctynp B.1. ®u3uka u xumus TBepAoro rena, T.1, 2. M.: Meramnyprus, 1995. — T.1. — 480 c. T.2.
—320 c.

@ucrtyns B.W.. Hosble marepuansl. Cocrosiuue, npobiemsl, nepcnektuBsl. M.: MUCHUC, 1995. —
142 c.
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10. I'yceB, A.M. Hanokpucramnnmueckue wMatepuanst / AWM. I'yceB, A.A. Pemmenr - Mockaa:
OU3MATIIUT, 2000. - 224 c. - ISBN 5-9221-0075-0. - Tekct: anekrponssiit / DbC "KoHcynbTaHT
crymenta': [cait]. - URL: https://www.studentlibrary.ru/book/ISBN5922100750.html

11. Pambumu, H.I'. ®usnueckue u XuMudeckrue OCHOBBI HaHOTexHOJOTHH. / PamOuau H.I'. , bepé3kun A.
B. - MockBa: ®U3MATIIUT, 2009. - 456 c. - ISBN 978-5-9221-0988-8. - Tekcr: anekTpoHHBIH //
OBC "KoncynpranT cryaenra": [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785922109888.html

12. Ceprees, I'.b. Hanoxumust / Cepree I'.b. - 2-e u3n., ucrp. m gomn. - Mocksa: M3narenbcTBo
MockoBcKkoTO0 rocynapctBeHHoro yausepcureta, 2007. - 336 c. - ISBN 978-5-211-05372-4. - Tekcr:
anextpouHsbii // DBC "KoncymnbranT crynenta: [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785211053724.html

8) cospemennvle npogheccuonanvrvle 6a3vl OAHHLIX, UHPOPMAUUOHHBIE CRPABOUHbIE
cucmemul, 31eKMpPOHHbBIE 00PaA306amenbHblIE PECYPChl

OObecnieueH TOCTYN K COBPEMEHHBIM MPOQPECCHOHATBHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM

CIPaBOYHBIM U MOMCKOBBIM cucTeMaM (Tpedyercst peructpanus B oudnuorexke COI'Y):

1. DnextponHas 6ubnuoreka nuccepraiuu u asropedeparos PI'b (b1 PI'B) (https://dvs.rsl.ru).
2. OBC «YuuBepcuterckas oubnmoreka online» (https://biblioclub.ru).
3. OBC «Hayunas anekrpoHHas oubanoreka eLibrary.ruy» (http://elibrary.ru.)
4. VYwuusepcanbHas 6a3 manubix East View (https://dlib.eastview.com). Jlorun: Khetagurov; ITaposs:
Khetagurov
5. DBC «Koncymnprant cryaenrtay. http://www.studentlibrary.ru
6. OBC «IOpaiit» - oOpa3oBaTenbHas cpeaa, BKIIOYAIONIAs BUPTYAJbHBIA YHUTAIbHBIM 3all
y4eOHUKOB U y4eOHBIX MOCOOUIT OT aBTOPOB U3 BEAYIINX By30B Poccuu o BceM HanpaBieHUSIM U
crnienuanbHOCTIM (WWW.Diblio-online.ru)
7. HudopmanmonHo-mpaBosoii noprain «I"apant» (http://www.garant.ru/).
8. CnpaBounas npaBoBas cuctrema Koncynasrant ITmoc (http://www.consultant.ru/).
CocTtaB JINIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOI0 NPOrPaAMMHOI0
olecreyeHusi, B TOM YHcJe 0Te€4eCTBEHHOT0 IPOM3BO/ICTBA
Ne HaumenoBanue Ne norosopa (1M eH3us1) Crpana
n/n TMPON3BOAUTEIb
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
5 Windows 10 Pro for Ne 4100072800 Microsoft CLIA
" | Workstations Products (MPSA) ot 04.2016 r.
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 .
4 Windows 8.1 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016 .
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 .
5 Windows 8 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016 r.
7 Windows 7 Enterprise Ne 4100072800 Microsoft CIIOA
' Products (MPSA) ot 04.2016 r.
3 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
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9 Office Standard 2016 Ne 4100072800 Microsoft CLIA
' Products (MPSA) ot 04.2016 r.
10 Office Standard 2013 Ne 4100072800 Microsoft CLIA
' Products (MPSA) ot 04.2016 r.
11 Office Standard 2010 Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016 r.
12 Cucrema TectupoBanus Sunrav | Ne468 ot 03.12.2013 UIIT Poccus
" | WEB Class Cynrarynun P.T.(6eccpouno)
[IporpamMmmuOE 0OeceueHne Ne CZI/108 o1 29.08.2017 T. Poccus
1C: IIpeanpusitue. (Makcumym-codT) 6€CCpPOUHO
13. | byxrantepckuii Yuer.
Tunosast koHpurypamus 8
ceTeBasi BEpCHs
Cucrema KOMIIBIOTEPHOH Jlunensust FSF/Debian
14. | Bepctku MikTex (CBobGOHOE TIPOTPAaMMHOE
obecrnieuenue) (6beccpoyHo)
15. | Kasperksy Endpoint Security | o 22.01.2024 r. Poccust
[Iporpammuoe obecrnieueHne CBo0OoO1HOE TTpOrpaMMHOE CIIOA
16, | A% pemaKTHpoBaus obecnieucHme(6ecCpPOUHO)
" | xumuueckux popmyn ISIS
Draw
CucreMa nMoucKa TEKCTOBBIX Ne 6262 ot 09.01.2023 1. Poccus
17. | 3auMcTBOBAHUN (metictButenen no 31.12.2023
«AnTturuiaruar. BY3» r.) ¢ OAO «Antu-Ilnaruary
[IporpammHOe obecrieueHne NoKII /108 ot 29.08.2017 1. ¢ Poccust
18. | 1C: IIpeanpusTue 8.3 000 «Makcumym»(6ecCpoOUHO)
YnpaBieHue Topropieit
[IporpammHOe obecrieueHne NoCJI./ Ne126., 01.07.2020 r. Poccust
19. | 1C: 3apmaTta u Kaapsl Toc. KMAKCUMYM-CODT»
yapexaeHus 8 OeccpoyHO
[IporpammHoOe obecrieueHue NeCJ1/76 01.03.2017 1. Poccus
20.
1C: GroxeT «MaKCUMyM-co(hT» (6ecCpovHO)
ABTOMatu3upoBaHHas cucrema | CBUIIETEIBCTBO O Ccory
«Ynpasnenue —/lekanatr bBPC» | rocygapcTBEeHHOUN perucTpaiuu
21. nporpammsl it OBM
Ne2015611830 ot 06.02.2015 r.
(6eccpouno)
[Iporpamma st O9BM «bank Pazpabotka COI'Y cory
BOIIPOCOB /17151 KOHTPOJIS CBHIETENBCTBO O
29 3HAHUI» rOCy/IapCTBEHHOW PErUCTpalluu
' nporpammel 1 OBM
Ne2015611829 ot 06.02.2015 1.
(6eccpouHo)
IInanbt Ne8867, ot 09.01.2023 1. Poccus
23. (09.01.2023 r. 10 31.12.2023 1.)
000 JIMMHC
VSDESK Ne 210406/01 ot 06.04.2021 1. Poccus
24, UII 1,A. CepreeBuu
Tex. moJ. 07.04.2022r.
o5 «["anaktuka» ot 14.03.2022 r. (mpumepHast Poccus

JiaTa)

47



DIRECTUM RX - Cucrema | OOO I'anaktuka UT norosop Ne Poccust
26, | 21EKTpOHHOTO 120320/11/A ot 14.03.2022 T.
JIOKYMEHT0060poTa (npumMeprad fata)
Yenyru cBs3u (noctyn k cetr | OOO Anxom Ne AL-0044 or Poccust
27. | wureprer) 01.02.2022 r.-31.12.2022 1.
MOODLE BecrniaTHoe poccuiickoe CILIA
28. (6becrmaTHOE
poccHiickoe)
«["anaktuka PY3» Jlunensus Geccpoynas Poccust
29. Tex. conpoBOXKIEHHE OT
14.03.2022 .
JInunblii kKaOuHeT aburypuenTa | Jlunensus GeccpouHas Poccust
30. Tex. conpoBOXAEHUE OT
14.03.2022 .
JIn4HbIH KaOUHET Jlunensus Geccpodnas Poccus
31. | cryAeHTa/coTpyaHuKa Tex. conpoBOXAEHUE OT
14.03.2022 1.
DrekTpoHHas OnbIHOTEKA https://dvs.rsl.ru Poccus
32. | muccepranuu u aBTopedepatoB | TpeOyercs perucrparus B
PI'b (OB/] PI'B) 6ubamnoreke COI'Y
OBbC «YHuBepcuTeTCKast https://biblioclub.ru Poccust
33 ounoaunoreka ONLINE» TpebyeTcs peructpanus B
' 6ubaunoreke COI'Y
ObC «Hayunas snextponnas | http:/elibrary.ru. Poccust
oubnroreka eLibrary.ru» TpebyeTcs peructpanus B
34. oubanorexe COI'Y
VYuuBepcanbHas 60a3za ganusix | https://dlib.eastview.com CIIA
35. | East View
OBC «Koncynsrant crymenta» | http://www.studentlibrary.ru Poccus
CryzaeHdveckas 3J1eKTpOHHAs TpebyeTcs peructparius B
OubMoTEKa Mo oubarorexe COI'Y
36, | MEMMIMHCKOMY 1
bapmarneBTHICCKOMY
00pa30BaHuIO, & TAKXKE O
€CTECTBEHHBIM U TOYHBIM
HAyKaM B ICJIOM.
3bC «Opaiit» - www.biblio-online.ru Poccus
oOpa3oBaTenbHas cpena, TpeGyetcs peructpanus B
BKJTIOYAIOLIAsi BAPTYaJIbHbIN oubmorexke COI'Y
YUTAIBHBIN 321 YYCOHHKOB U
37 | yueOHbBIX IOCOOHMH OT aBTOPOB

H3 BCAYIIUX BY30B Poccuu no
BCCM HaAIIpaBJICHUAM U
CIICIHUAJIbHOCTAM

48


https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

3g. | KOII (momeH Ha siHzeKce) OecriaTHoOe Poccus

39. | Pyclapa OecruiatHoe Poccus

40. ViPNet Poccus

2) peKomeHnoyemole uHmepHem - aopeca:

http://mwww.xumuk.ru

www.chem.msu.net

www.hij.ru

http://www.fptl.ru/Chem block.html — pa3znu4nbie yaeOHO-MeTOIMUECKHE MaTEPUAITBI TIO XUMHUH.
http://chemistry-chemists.com/Uchebniki.html - yueOHuMKH, TpakTHKyMBl W CHPABOYHUKU IO
XUMHH.

Caiit o HaHOTeXHOJIOTHAX B Poccuu [DnekTpoHHbIit pecype]: http://www.nanoware.ru/
HanortexHosornueckoe coo01ecTBo [DIEKTPOHHBIN pecypc]: Www.nanometer.ru
HHuTepHET-)KYpHAI 0 HAHOTEXHOJIOTHAX. [DnekTpoHHbIH pecypc]: http://nanodigest.ru/
Hanorexnonornn. HayuHo-uHQOpMaMOHHBIM MOPTAT MO HAHOTEXHOJOTHSM [DJIEKTPOHHBIN
pecypc]: http://nano-info.ru/

SR

©ooNo

10. MarepuajJibHO-TeXHHYECKOEe OCHAIlEeHH e JUCHMIIIMHBI

[IpoBenenne AUCHMUIUIMHBI O00ECIIEYEHO BCEM HEOOXOIMMBIM: JAaOOPaTOPHBIM O0OpPYIOBAHHUEM,
npubopamMu, MaTepuajaMH, OIEPATUBHBIM JOCTYIIOM K COBPEMEHHBIM MpO(ecCHOHANBHBIM 0a3am
JTaHHBIX, HHOOPMAIIHOHHBIM CIIPABOYHBIM U TIOUCKOBBIM CHCTEMAaM.

VYHHEBepcUTET 00eCHeunBacT BO3MOXHOCTh CBOOOJHOTO HCIOJB30BAHUS KOMITBIOTEPHBIX
TEXHOJIOTUH. Bce KOMIBIOTEpHBIC KIAacChl YHUBEPCUTETa OOBEAMHEHBI B JIOKATBHYIO CETh, CO BCEX
y4eOHBIX KOMITBIOTEPOB UMEETCs BBIXOJ B VIHTEpHET.

ObecnieunBaeTcs TOCTYI K WHGOPMAIIMOHHBIM pecypcaM, K 0a3aM JIaHHBIX, B YATAIBHBIX 3aJ1aX K
CIPAaBOYHOW M HAyYHOW JUTEpAType, K MEPUOJUYCCKUM H3JIAHHWSIM B COOTBETCTBUH C HAIPaBJICHUEM
noAroTOBKH. KOMIBIOTEpPHl OCHAIIEHBl HEOOXOJUMBIM KOMILIEKTOM JIMIIEH3UOHHOTO MPOTPAMMHOTO
obecrieueHus.

CgBeieHHsI 0 HAJIUYUHM 000PYI0BAHHBIX Y4eOHBIX KAOMHETOB, B TOM YHCJIe IPUCIIOCO0JIEHHBIX IS
HCI0JIL30BAHMS MHBAJIH/IAMM M JTUIAMH € OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBbSI

YueOHble ayIMTOPHH LISl IPOBeIeHUS 3AaHATHH JTeKIMOHHOI0 THIIA:

IIPEI0/1aBaTeNIbCKUIM CTOJI, CTYJ, CTOJIBI U CTYJIbs JUIsl 00OyUaroIuXcs, KJIaccHas 10CKa.

OoopynoBanme: IlepcoHanbHbI KOMIIBIOTED B KOMIUIEKTE C HPOTPaMMHBIM OOecIeYeHHUEM,
BBIXOJIOM B ceTb VIHTEpHET W JOCTYNOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpeay
COT'Y. Ipoektop Epson EB-735Fi - komriekT moctaBku (KperyIeHHE TS TPOSKTOPA, MIHYp MUTAHKS) —
lmT. Hoyr6yk 000 "AMCHUAJITEXHO" — 1mr.

IMporpammuoe obecneuenue: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema xommbiotepuoit Bepctku  MikTex, Kasperksy Endpoint
Security, IIporpamMmmuoe obecrieueHue Ajis peaakTupoBaHus xumuueckux dopmyna Isis Draw, Cucrema
IIOMCKA TEKCTOBBIX 3aMMCTBOBaHMN «AHTHILIIarnar.BY3», IIporpamma s O9BM «bank BompocoB mms
KoHTpoJis 3HaHui», VSDESK, Ycnyru cBssu (moctyn k cetn untepuetr), MOODLE, Jlnunslii kabuner
crynenra/corpyaauka, KOII (momen Ha snekce), Pyclapa, ViPNet.

JlabopaTopusi aHANUTHYeCKOH XUMUM U (PU3HKO-XMMHMYECKHX MeTOJ0B aHaau3a s
MPOBEJICHUST 3aHATHI CEMHUHAPCKOTO THIA, JIAOOPATOPHBIX 3aHITUN, KYpPCOBOTO MPOEKTUPOBAHUS
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(BBIMIOJTHEHUSI KYpPCOBBIX paboT), TpPYNIOBBIX W HWHIMBUAYAJIbHBIX KOHCYIBTAIMi, a TaKxke
CaMOCTOSTEIIbHOW pabOThl OOYYaIOUIMXCS: MPENoJaBaTeIbCKUN CTOM, CTYIN, Ja0OpaTOpHBIE CTOJBI H
CTYJIbsL 7151 O0yJaroIuXcsl, Ki1accHast TOCKa.

OOopynoBanme: MyJIbTUMEIUIHBIA KOMIUIEKC (IIPOEKTOp, 3KpaH, KOMIIBIOTEp, KOJIOHKH) C
IIPOrPaMMHBIM ~ OOECIIEUEHUEM, BBIXOJOM B Ce€Tb VIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTenbHy0 cpeay COI'Y.

IIporpammuoe obGecnmeuenue: Windows 7 Professional, Office Standard 2016; Cucrema
komnbroTepHoit BepcTku MikTex; Kasperksy Endpoint Security; Cuctema tectupoBanusi Sunrav WEB
Class; IIporpammnoe obecrieueHue Uisi pelakTUpOBaHHs XuMmHuueckux ¢opmyn Isis Draw; Cucrema
IIOMCKA TEKCTOBBIX 3auMCTBOBaHUN «AHTHILIaruar.BY3y; Ilporpamma st 9BM «bank Bompocos i
koHTpoJs 3Hanmit»; VSDESK; Yenyru cBszu (moctyn k cetu mHTepHET); MOODLE; Jluunbiii kabunet
CTYJIEHTa/COTPYIHUKA.

JladopaTtopHoe oOopynoBanme: pH-merp-mwumBoast™Merp  PH-150MUM - 2 .
AxBamuctmmisitop JI3-25- 1 mr. bans Bomsnas ayxmectHas UT-4302E ULAB- 1 mr. Bech
ananmutudyeckue SHINKO HT 84RCE c nmosepkoit — lmt. Becer EK6000i- 1 mt. Becst mabopaTtopHbie
CAS MW-120 - 1 mr. Becor maboparopusie snekrporasie BM5101- 1 mT. YuebHo-mabopaTopHBIi
komIuteke "®dusndeckas u xoywtonaHas xumus'- 1 mr. ®otomerp KOK-3-01-1 mt. llkad cymmmsHbINH
(8011, kamepa u3 Hepuk.ctanu, Auana3oH 50-200 C)- 1 mt. Hentpudyra Tagler nactonbHas naboparopHas
meaunuHckas mo TY — wt. Becwl anekrpornnsie MW-300 r-1 mt. Monomep U-510 (cranpapTHBIN)-21mT.
Konmykromep Dkcnept 002-2-6H- 1 mrt. HarpeBarenmpnas tumra ES-H3040-1 mr. [leur mydenbHas
JNIeKTpOKaMepHasi 3y0oTexHudeckas s HarpeBa nuTedHbIX (Gopm IKIIC-10- 1 mT. [omspumerp
kpyropoii CM-3-1 mr. Pedpakromerp HNP®D-45462M ¢ moncBerkod ® jAom. mKamoi-1 miT.
Cnexrpodoromerp I19-5300BU- 1 mr. Memanka marHutHas ¢ mojgorpeBom [1D 6110- 2 mr.
Konaykromerp MAPK-603/1 — 1 miT.

KoMmnboTepHbIii KJacc IS MNPOBEAEHUS TEKyLIero KOHTPOJAsE M MPOMEXKYTOYHOM
aTTecTalu, a TAK/Ke CAMOCTOATEIbHOM padoThl 00y4aOIIMXCH:

MPenoaBaTeIbCKHUM CTOJI, CTYJI, CTOJIBI U CTYJIbS AJIsl O0y4YaIoUIuXcs, KJIacCHast JOCKa.

Oo6opynoBanne: KoMmmbroTepbl [UIsi KOMIIBIOTEPHOTO Kiacca B KOMIUIEKTE C IMPOTrPaMMHBIM
ofOecrieueHreM, BBIXOJOM B ceTb MHTepHeT W J0OCTymoM B JJIEKTPOHHYIO HWH(GOPMAaLUOHHO-
o6pasoBarensHyto cpeny COI'Y. HnrtepaktuBHas mocka 78 (1702070/15112/11344/2+ ), WCTOYHMKH
Oecniepeboiinoro muranus Ippon, kommyrarop s kiacca D-Link DGS-10240, npoektop Beno MX503.

Iporpammuoe obGecneuenme: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema xommsrotepuoit Bepctku MikTex, Kasperksy Endpoint
Security, TIporpammHoe obecrieueHue i pelakTUpoBaHus xuMudeckux dopmyn Isis Draw, Cucrema
MOMCKAa TEKCTOBBIX 3aUMCTBOBaHUN «AHTuIaruar.BY3», Ilporpamma mis 9BM «bank BonmpocoB mist
koHTpoJs 3HaHuiy, VSDESK, Venyru cesizu (moctyn k cetu untepuetr), MOODLE, Jluynbiii kaOuHeT
crynenta/corpynnuka, KOII (momen Ha siuaekce), Pycl'apa, ViPNet.

Bbubianoreka, B TOM 4ncie YUTAJIbHBIN 3aJ1: CTOJBI U CTYNbs JUIsL 00yJaroIUXCsl; KOMITBIOTEPbI
B KOMIUIEKTE C NPOrpaMMHBIM 00€CIeYeHHEM, BBIXOJOM B ceTb VIHTEpHET U J0CTYIIOM B 3JEKTPOHHYIO
nH(popMalMOHHO-00pa3oBarebHyto cpeay COI'Y.

IMporpammuoe o6Gecmeuenme: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanust Sunrav WEB Class, Cucrema xommnbrotepHoit Bepctkn MikTex, Kasperksy Endpoint
Security, IIporpamMmmuoe obecrieueHue Ajis peaakTupoBaHus xumuueckux dopmyna Isis Draw, Cucrema
IIOMCKA TEKCTOBBIX 3aMMCTBOBaHMN «AHTHILIarnar.BY3y, Ilporpamma mist O9BM «bank BompocoB [uis
KoHTpoJis 3HaHui», VSDESK, Ycnyru cBssu (moctyn k cetn untepnetr), MOODLE, JInunelii kabuner
crynenta/corpyannka, KOIT (momen Ha sunekce), Pycl'apa, ViPNet.

3bC «Yuusepcuterckas ouommoreka ONLINE» https://biblioclub.ru
3bC «KoncynbranT crymeHTa» http://www.studentlibrary.ru
3bC «OpaiiT» www.biblio-online.ru
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DnexkrponHas Oubauoreka auccepraiuu U apropedeparos PI'(DB/1 PI'B) https://dvs.rsl.ru

ObC «HayuHnas anekrpoHHas oubanoreka eLibrary.rux»_http://elibrary.ru.
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