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[Iporpamma cocrtaBieHa B COOTBETCTBHHM ¢ @DeaepalbHbIM TOCYJAapCTBEHHBIM 00pa30oBaTeIbHBIM
craagaproM 1o HampapieHuio 04.03.01 Xumus (ypoBeHb OakajaBpuaTa), YTBEP)KICHHBIM MPHUKA30M
MunucrepcTBa o0pa3oBanus U Hayku Poccuiickoit @eneparuu ot 17 uronst 2017 roma Ne671; mpukazom
MuHucTepcTBa HayKu M BhIcIIero oopazoBanus Poccuiickoit ®deneparuu ot 26 Hos0ps 2020 r. Ne 1456
(3apeructpupoBan MunucrtepctBoM toctuninu Poccuiickorr @enepanuu 27 mas 2021 r., Ne 63650) «O
BHECEHUMU W3MEHEHUH B (denepaabHble TOCYJapCTBEHHbIE 00pa30BaTENIbHBIE CTaHAAPTHI BBICIIETO
oOpa3oBaHMs»;,  y4eOHBIM IUIAHOM TIOATOTOBKM OakanaBpa mno HamnpasieHuto 04.03.01 Xwumus,
yTBepkJIeHHBIM Y4eHbIM coBeToM PI'BOY BO «COI'Y» npotokoin Ne 9, ot 28.03.2024 .

CocraBuTtelb: K.X.H., gJoieHT O.B. Heénosa

Pabouas npoepamma oucyuniunvl npuHama 6 cocmage 0CHO8HOIU NPOGheccUuoHaNbHOU 0OpA306aMenbHOU
npocpammul peueHuem yueHoeo cosema (npomokoa Ne 9 om 28.03.2024 2.).



1. CTpykTypa n 0011asi TPYA0€MKOCTb M CIHUAIINHbBI
OO11ast TPYA0EMKOCTh JUCIUILIMHBI COCTABISACT 3 3aueTHbIe eauHuIbl (108 4.)

Ounas popma 00ydeHHS

Kypc 4
Cemectp 7
Jlexunn 34
[IpakTuueckue (CeMUHAPCKUE) 3aHSATUS -
JlaboparopHble 3aHATHS 34
Koncynbranuu -
WTOro KOHTAaKTHBIX 3aHATUN 68
CamocTosTenbHas pabora 40

KypcoBas pabota -
Dopma KOHTPOJISI

DK3amMeH _
3auer +
O0111ee KOJIMYECTBO YaCOB 108

2. lleam u 3a1a49u AMCUUTJIMHBI

HporpaMMa JUCHUITIINHBI «XHUMHAS MNEPCICKTUBHLIX HCOPraHUYCCKHUX MATCPUAIOB)» BKIIIOYACT
OCHOBHBIC TOHATHS O KJIacCU(UKAUM COBPEMEHHBIX HEOPraHWYECKUX MaTepuajoB II0 COCTaBy,
CTPYKTYpEC, cBOlicTBAaM M 00JIaCTAM NPpUMCHCHUA; O MPHUHOUIIAX IIOJTYYCHUSA COBPCMCHHBIX
HEOPraHMYeCKUX MaTepualloB U TBEP/bIX MOKPBITHI; O criocobax ynpasieHHs pU3MYECKUMH CBOMCTBaMU
TBEPJIbIX HEOPraHUYECKUX MATEPUAJIOB C IOMOLIbIO (PU3UKO-XUMUYECKUX U CTPYKTYPHBIX (haKTOPOB.

O0BeKTaMu HU3YUCHUA SABJIAIOTCA: MCTAJJIbI, CIIJIaBbl, XUMUYCCKUEC COCANHCHUA, ITOJTYIIPOBOJHNKN
U JUBJIEKTPUKH, a Takke PU3NUecKrue U (PU3NKO-XMMUYECKHE SBJICHHS, COPOBOXKAAIOIINE MPOLIECCHl UX
MOJTy4eHUs, 00paOOTKH M DKCIUTyaTalluH.

Mertononornyeckas KOHIENIUS Kypca 6a3upyeTcs Ha TOM, YTO PETYIISIPHOE CTPOT0O NEPUOIUIECKOe
KPUCTAIJINYECKOE CTPOCHHUE SIBISIETCA HACaTU3UPOBAHHON cxeMmoil. PeanbHble KpUCTaUIbl HEU30€KHO
COJIepKaT Pa3IMYHOrO POJAA OTKIJIOHEHUS, 32 KOTOPBIMU YKPENMJIUCh MpPEJCTaBIeHU Kak o AedexTax,
CO3/IAI0ILIMX CTPYKTYPHOE pa3ynopsA0UeHHe, ONPEAeIIAIONIee XapaKTep HOHHBIX NPOLIECCOB, PU3NYECKUE
CBOMCTBAa KPHUCTAUIOB M HUX DOKCIUTyaTallUOHHBIE XapAKTEPUCTUKHU: MEXAHUYECKHUE, DIIEKTPUYECKUE,
ONTUYECKUE U MHOTHE APYyIHUE.

OcHOBHOI1 1eJibI0 00pa30BaHUsl MO AMCHUILUINHE «XHUMHUS MEPCHEKTUBHBIX HEOPTraHMYECKHX
MaTepHalioB» B COOTBETCTBHHM C MPO(PECCHOHATBHBIMU CTaHJapTaMHU:

1. Ilpodeccuonansusiii ctanaapt 01.001 «Ilegaror (nemparoruyeckas 1esTeIbHOCTh B cepe
JIOHIKOJIBHOTO, HAYaJIbHOT'O 00IEro, OCHOBHOI'O OOIIIEro, CpeIHEro oo1ero oopa3zoBanus) (BOCIIUTATEb,
YUUTENb)», YTBEPKIEHHBIA IpUKa30M MUHUCTEpCTBA TpyAa U COLMaIbHOM 3amuThl Poccuiickoit
®eneparun ot 18 okta06ps 2013r. N 5441 (3apeructpupoBan MunucTepcTBOM focTHIMK Poccuiickoi
Oenepanun 6 gexadps 2013 r., peructpannonssiii N 30550), ¢ u3MeHEHUSIMH, BHECEHHBIMH MTPUKA3aMU
MunucTepcTBa Tpya U coluanbHoi 3ammThl Poccuniickoit @enepanuu ot 251exadps 2014 r. N 11151
(3apeructpupoBan MunuctepcTBoM rocturinu Poccuiickoit ®enepanuu 19 gpespans 2015 r.,
peructpanonusiit N 36091) u ot 5 aBrycta 2016 r. N 4221 (3apeructpupoBad MUHHCTEPCTBOM
rocturu Poccuiickoit @enepanuu 23 aprycta 2016 r., peructpanuonsasii N 43326);

2. Ilpodeccuonanbusbiii crannapt 26.006 «Crenuanuct mo pazpadoTke HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPUaIoBy, YTBEPKAECHHBIH MPUKa30M MUHUCTEPCTBA TPYAA U COLIMATIBLHOM



3amuThl Poccuiickoii @eneparuu ot 8 ceHTs10ps 2015 1. Ne 6041 (3apeructpupoBan MUHUCTEPCTBOM
rocturu Poccuiickoit @eneparun 23 centsops 2015 r., peructparmonnsiii Ne 38984).

3. 40.011 TIIpodeccuonanpHbiii cTaHmapt «CHEMUAIUCT MO HAYYHO-UCCIEAOBATECIBCKUM H
OTIBITHO-KOHCTPYKTOPCKUM ~ pa3paboTKam», YTBEpXKICHHbIA MpUKa3oM MuHHCTEpCTBA TpyAa U
counanbHoi 3auuThl Poccuiickoit ®enepaunn or 4 mapra 2014 r. Ne 121 (3apeructpupoBaH
MunucrepctBoM roctuniuu Poccuiickoit @eneparuu 21 mapra 2014 r., peructpanuonabiid Ne 31692).

ABJIACTCHA HM3Y4YCHHE TCOPETUYCCKUX OCHOB XMMHUHU IEPCHEKTUBHBIX HEOPraHMYECKUX BELIECTB U
MaTepHaoB, CIOCOOOB UX MOIyYSHHS U IPUMEHEHUSI.

3agauu AMCHMILINHBI:

® PaCKpbHITh POJIb KPUCTAUIOXMMHUHU B ONMUCAHUU (PU3MUECKUX U XUMHUYECKHX CBOWCTB Pa3IHYHBIX
TBEP/IbIX MaTEPUAJIOB;

® paccMOTpPETh MPHUHIIMIIBI MPOTEKaHUS TBepA0(]a3HBIX peaKnuid U CIOCOOOB MOTYYESHHSI Pa3IMUHbIX
TBEPJbIX MATEPUAJIOB U MIOKPHITUH;

® JaTh OCHOBHBIC IPEICTABICHUS O (U3NYECKUX CBOMCTBAX Pa3IMYHBIX TBEPIBIX MAaTEPHUAIOB,
0COOEHHOCTSIX UX XUMUYECKOH MPUPOJIBI, CTPYKTYPHI U IPUMEHEHUH.

3. Mecto nucuuninabl B crpykrype OIIOII
Bb1.B.11. Yacts, hopMupyemMasi yuacTHUKaMu oOpa3oBaTeNbHbIX oTHOIIeHUH broka 1.

JucuuminHa «XUMHS TEPCHEKTUBHBIX HEOPraHWYECKMX MAaTepUanoB» OTHOCHTCS K Y4E€OHBIM
mcuuruiiHaMm 4actu bioka 1, ¢opmupyemoii ydactHuKamMu 00pa30BaTENbHBIX OTHOIICHUH, OCHOBHOMN
npodeccuoHanbHOM oOpa3oBatenbHOM mnporpammbl (ganee — OIIOII) HampaBineHHs NOATOTOBKU
«Xumus», KBaidukamys (CTeneHb) — 6akanasp.

Jl1g ycrienHoro 0CBOEHUs JTaHHOM JUCLUIUIMHBI CTYACHT JOJKEH BIIAJETh 3HAHUSIMH, YMEHUSAMHU U
HaBbIKaMu, chopmupoBanabivu auctuinHamu OITOIT 6akanaBpuara: «Maremarukay, «MHbpopMaTHKaY,
«®Puzukay, «Heoprannueckas xumus», «Opranudeckas XUMHs», «AHaAIUTHYECKas XUMUA», «Duznueckas
xumus», «KomnonaHas xumus», «KpuCcTasIOXUMHSA», B YaCTHOCTH:

3HaTh:
1. OcHOBHBIE 3aKOHBI XUMUHU, XUMUYECKOW TEPMOJUHAMHUKU ¥ XUMUYECKONH KHHETUKHU.
2. THUNBI XUMHYECKOH CBSI3U U THUIIEI KPUCTATNINYCCKUX PCHICTOK B IPOCTBIX U CJIIOKHBIX TBCPABIX TCJIAX.
3. Xumuueckue U  (PUIUKO-XMUMHUYECKHE CBOICTBA OCHOBHBIX KIACCOB OPraHUYECKUX U
HCOPTaHNUYICCKUX COC}II/IHGHI/Iﬁ.
4. TlpaBuna TeXxHUKH 0€30MaCHOCTU M PabOThl B XUMUYECKOU Jabopartopuu U ¢ GU3HKO-XUMHUECKON
arnmaparypoil.

5. OcHOBHbIE 3aKOHBI (PU3UKH, PU3NUECKHE SIBICHUS U 3aKOHOMEPHOCTH.

6. OCHOBBI TEOPUHU BEPOSATHOCTH U MATEMATHUECKON CTATUCTUKH.

7. OcCHOBHBIE MIPEICTABICHUS O AUCTIEPCHOM COCTOSHUU BEIIECTBA.
YmMmeTh:

1. PaGotatb ¢ 1abopaTOpHBIM 000pYAOBaHUEM, TPHUOOPAMH M XUMHUUYECKUMH PEAKTUBAMH, IPOBOIUThH
XUMHUYECKHE HKCIIEPUMEHTHI U 00pabaThIiBaTh HKCIIEPUMEHTAIbHbIE JAHHBIE.

2. IlpumensaTs MH(OPMAIIMOHHBIE TEXHOJOTHH JUIS PEIICHHUS] TEOPETHUECKUX U HKCIEPUMEHTATbHBIX
3a1ad.

3. Ilomp3oBaThcsl COBpEMEHHOIl Hay4yHOM, Yy4eOHOM M CHpPaBOYHOM JMTEpaTypod MO XHMHUH U
XUMHUYECKON TEXHOJIOTUU U MHPOPMAIIMOHHBIMHU TEXHOJIOTHSIMHU.

4.  OhopMIITh pe3ynbTaThl IKCIEPUMEHTAIBHOM pabOThl B BUAE OTUETA.



5. TIpoBoauTh »dIIEMEHTapHYI CTaTHUCTHYECKYI0 O0OpabOTKYy OJKCHEpUMEHTANbHBIX JaHHBIX B

XUMHUYECKHUX IKCIIEPUMEHTaX.
Baagern:

1. HaBblkamMu CaMOCTOSTENIBHOW palbOThl ¢ y4yeOHOW, HAy4YHOH W CHPaBOYHOHN JUTEPATYpPOU; BECTH
MIOUCK U JIeNaTh 0000IIAOIIE BEIBOIBI.

2. Hassikamu Oe3omacHoOi paboThl B XUMUYECKOM TaOOpaTopuu U yMEHUsl 00paIaThCsi ¢ XMMHUECKOM
MOCYI0i, peakTUBaMH, pabOTaTh C Ta30BBIMU TOPEIKAMH U AJIEKTPUYECKUMHU TPUOOPaMHU.

3. OCHOBHBIMU ITPHEMAMHU U TEXHUKOH BBIMOJIHEHUSI SKCIIEPUMEHTOB, UMETh HABBIKU PAOOTHI C (PU3UKO-
XUMHUYECKUMHU MTPHOOpaMU U YCTAaHOBKAMHU.

4. HaBbplkaMH MpOBEACHUSA aHaMM3a (PU3NYECKUX U XUMHUYECKUX CBOMCTB BELIECTB Pa3IUYHON
MIPUPOJIBIL.

5. bazoBbiMH TeXHOJIOTHSMHU MpeoOpa3oBaHUs HHGOPMALUK, TEKCTOBBIMM M  TaOJIUYHBIMU
penakTopamu, TeXHUKOM paboThl B ceTu IHTEepHET AMist MpoQecCHOHANBHOM NesITeTbHOCTH.

6. HaBbikamu 00pabOTKH PE3yIbTATOB SKCIIEPUMEHTA U (POPMYITHPOBAHUS MPAKTUYECKUX BBIBOJIOB.

7. Marematudeckoil 00pabOTKH TEKCTOBOW U TpadudecKoil H(OOPMAIIHH.

I[I/ICIII/IHJII/IHB, «XUMUSA MNEPCHCKTUBHLBIX HCOPraHUYCCKHUX MATCpHUajIoB» HMECT JIOTHYCCKYIO U

COACPIKATCIIbHO-MCTOANYCCKYIO B3aMMOCBS3b C ITOCICAYIOIHUMHU JUCHUIIJIMHAMU U ITPAKTUKaMU yqe6H0r0
Ij1aHa, a UMCHHO! «BBCI[GHI/IG B XUMHIO TBCPAOro TCjia», <<CTpOCHI/I€ BC€IICCTBaA», «Du3nYecKue MCETOJbI
HUCCICOOBAHUAY, ((HpeI[,Z[I/IHJ'IOMHaH IIpaKTHUKa».

[Tpu ocBOCHNMM JaHHOW AMCIIUIUIMHBI 00YYAIOIIUICS CMOKET MPOJICMOHCTPUPOBATH (YACTHYHO)

cnenyromue 0000menHbie TPyaoBble pyHkuun (OT®P) u tpynossie pynkuuu (TPD):

Koa u HaumeHoBaHue 0O600mennas tpyaosas pynkuus (OT®D) Tpynosas pynknus (TPD)
Nnpo¢ecCHOHAIBLHOIO
cTaHJapTa
01.001 ITemaror Kon Haumenosanue OTD YpoBeHb Haumenosaunue TD Kong
(megarormdaeckas kBasn(uka
JeSITeIbHOCTL B cdepe UU
JIOIITKOJILHOI0, HAYAJILHOIO A Ilegarornueckas 6 Oo6menenarornuecka | A/01.6
0011er0, 0CHOBHOT'O JeATEeTLHOCTD 110 s QyHKIHUS.
o0r111ero, cpeHero ooIero MPOCKTHUPOBAHHIO U OO0yuenue
o0pa3oBaHUs peanuzanuu
(BocmiuTaTenb, yUYUTENh). 00pa3oBaTeIbHOrO
HaumeHnoBaHue Bua nporiecca B BocnurarenbHas AJ02.6
poheCCHOHATBHON 00pa3oBaTeNbHBIX JeSITeTIbHOCTD
JICSATEIIbHOCTH: OpraHu3aIusIxX
JlonkosabpHOE JIOIITKOJILHOTO,
oOpa3oBaHue. HaYaJILHOIrO OOIIETO, PasBuBaromasa A/03.6
HauanbHoe o0G1ee OCHOBHOTO 00111€T0, JIESITeITbHOCTh
oOpa3oBaHue. CpeJIHero oomIero
OcHoBHOe o011ee o0pa3oBaHus
o0pazoBaHue. B [Tenaroruveckas 6 [Tenaroruyeckas B/03.6
Cpennee o0riee JIEATEIILHOCTD 110 JIEATEIIBHOCTD 110
o0Opa3oBaHue MPOCKTUPOBAHHIO U peanuzanuu
peayn3anuy OCHOBHBIX porpaMm
00111600pa30BaTEIHLHBIX OCHOBHOTO H
porpamMm CpemHero, oo1ero
o0Opa3oBaHus




26.006 IIpodeccronanbHbIit JlaGoparopHo - 6 AmHanu3 coIpbs, AJ02.6
cranaapt «Creruanmct 1o AHAJIUTHYECKOE MaTepHaioB Ha
pa3pabotke COMPOBOXKICHHE COOTBETCTBHE
HAHOCTPYKTYPUPOBAHHBIX pa3paboTku CTaHIapTam u
KOMITO3UIIHOHHBIX HAHOCTPYKTYPHPOBAHHBIX TEXHHUYECKUM
MaTepuaIoBy. KOMITO3UITHOHHBIX YCIIOBHSIM,
HaumeHoBanwue Buia MaTepHaioB UCIIOJIb3YEMbIM B
pohecCHOHATBHON POU3BOJICTBE, U
NESATCITLHOCTH 00paboTka
ITpouM3BOICTBO HOBBIX 9KCIEPUMEHTAIBHBIX
HAHOCTPYKTYPUPOBAHHBIX pe3yJIbTaToB
KOMITIO3UIIHOHHBIX HayuHo-TexHn4ecKast 6 CocraBnenue B/06.6
MaTepraioB pa3paboTka u AHATTNTHIECKUX

METOINYECKOE 0030pOB, HAYYHBIX

COMPOBOXKICHHE B OTYETOB,

0o0macTy co3gaHus ITyOJTUKATIHS

HaHOCTPYKTYPUPOBAHHBIX pe3ynbTaTOB

KOMITO3UIITMOHHBIX I/ICC.HCZ[OBaHI/II\/’I

MaTepraioB
40.011 ITpoeccronanbHblii [TpoBeneHMe Hay4HO- 6 [TpoBenenue B/01.6
craaapt «Crnenuanyct mno HUCCJICNOBATEIILCKUX U MMaTCHTHBIX
Hay4YHO-HCCIIeI0BATEICKUM OIILITHO- HCCIIEIOBAHUI 1
1 OMBITHO- KOHCTPYKTOPCKHX Onpe/ieIeHUE
KOHCTPYKTOPCKIM pa3paboTOK mpu XapaKTEPUCTHUK
pa3paboTkam.
HarnMeroBanme Bua HCCIIeIOBAaHUH POAYKIIHUH (YCITYT)
IpodeCCHORATBHOM CaMOCTOSITEIILHBIX TEM [Tpoenenue pador | B/02.6
EATENBHOCTH: no o0paboTke
ITpoBemeHye HAYYHO- aHAJIN3y  Hay4HO-
UCCIIETIOBATEIBCKUX U TEXHUYECKOU
OTBITHO-KOHCTPYKTOPCKHUX uHpopmauu u
pa3paboTok PE3YIBTATOB

WCCJICIOBAHU I

4. TpeOoBaHus K pe3yJibTATAM OCBOCHUS JIMCHHUIIIMHbI
(koMmeTeHIHH 00y4aOLIerocs, popMupyemMbie B pe3yJibTaTe 0CBOSHHS JHCHUTIIAHDI)

N3ydenne MUCHUIIIIMHBI «XUMHUS MEPCIEKTUBHBIX HEOPTAaHUYECKUX MATEPUAIOBY» MPEANOIaracT
(hopMHUpOBaHHE Y CTY/ICHTA CIAEAYIOIINX KOMIIETCHIIUI U HHAUKATOPOB UX JIOCTUKECHUS:

1. IIpogeccnonanbubie komnerenunu (I1K):

Kon u nanmenoBanme
npogecCHOHATIBLHOM KOMIIeTeHIIHHN

Kon 1 HaumMeHoBaHMe HHAMKATOPA
JAOCTHKeHUs! NPodecCHOHAIBHOM
KOMIICTCHIHH

Tun 3aga4 npogecCHOHAIBHOM 1eATeILHOCTH: HAYYHO-HCCJIeI0BATEIbCKUNA U

TEeXHOJOTHYEeCKHU I

MIpUPOJIE€ XMMHYECKON CBSI3HM W

IIK-1. Cnocoben wucnonb3oBath | [IK-1.1. Mcronp3yeT 3HaHUSA O CTPOSHUH BEIIECTBA,
3HaHUSI O CTPOEHUU BEUIECTBA, | MPUPOJIC XUMUUYECKOM CBSA3U U CBOMCTBAX Pa3IMUHBIX
KJIACCOB XUMUYECKUX AJIEMEHTOB, BEIIECTB M MAaTEPUAITIOB JJIS
CBOMCTBAaxX pa3JIMYHBIX KJIACCOB | IOHMMAHHUS MEXaHU3Ma XUMUYECKUX PEaKIIUH,
XUMHUYECKUX DJIEMEHTOB, BEIIECTB | MPOUCXOAIINX B TEXHOJOTHYECKUX MPOIIECCax U
W MaTepuajoB JUisi TOHUMAaHUs | OKPYXKalOUIEM MUPE;




MEeXaHU3Ma XMUMHYECKUX pPEeaKlHi,
MIPOUCXOASAIINX B
TEXHOJIOTHYECKHX IIpoleccax u
OKpY’KalollleM MHUpE, a TaKxke
€CTeCTBEHHOHAYYHbIE 3HAHUS s
perieHust 3a1a4y
npodeccuoHanbHOM e TeIbHOCTH.

IIK-1.2 [Iporao3upyet cBOMCTBA XUMHUYECKUX COSTUHEHUN 1
MaTepHUaIoB Ha OCHOBE JAHHBIX 00 UX CBOWMCTBAX H
XUMHUYECKOM CTPOEHUU;

IK-1.3. Hcnons3yeT COBpEMEHHBIE TEOPETHYECKHUE
MPEACTABIICHU XMMHYECKOW HAYKHM U €CTECTBEHHOHAYYHbIE
3HAHUS B CBOCH NIPO(ECCUOHATLHOU e TEIILHOCTH.

IIK-2. CnocobeH  mpuUMEHSTH
COBPEMEHHYIO  ammapaTtypy MpHu
MIPOBEICHUHT HaYYHBIX
HCCIICIOBAHNH, a TaKXKe
COBpPEMEHHBIC TEOPETHUYECKUE

MMpCaACTaBICHHUA XHUMHUYCECKOM HAayKHn
AJi1 aHalin3da 3SKCIICPHUMCHTAJIbHBIX

IIK-2.1. BnageeT cOBpeMEHHBIMA METOIaMHU HUCCIICIOBAHMS
XUMUYECKUX COCTMHEHUM U MAaTepUasoB;

MK-2.2. AHamu3upyeT W HHTEPIPETUPYET PE3YIbTaThI
XUMHUYECKOTO DKCIIEPUMEHTAa HAa OCHOBE COBPEMEHHBIX
TEOPETUYECKUX TPEICTABICHUH XUMUYECKON HAYKH.

JaHHBIX

B pe3ynbrare ocBOE€HUS AUCHUIIIMHBI 00 YyYaIOLIUICS TOJIKEH:

3HATh:

OCHOBHBIE KJIaCChl COBPEMEHHBIX MaTEpHallOB, UX CBOMCTBA W 00JaCTU MPUMEHEHHUSI, TPUHIIUIIBI
BbIOOpa MaTepHuajoB, OCHOBHBIC TEXHOJOTHUECKHE IIPOLECCHl MPOU3BOJACTBA M 00pabOTKH
marepuanos (IK-1, ITK-2);

3aKOHOMEPHOCTH CTPYKTypooOpa3oBaHusi, (a3oBble NpEBpalleHHs B MaTepHajax, BIHSHHE
CTPYKTYPHBIX XapakTepucTuk Ha cBoiictBa matepuaios (IIK-1, IK-2);

CTPYKTYpHbIC OCOOCHHOCTH TBEP/bIX TeJ, CBsI3aHHbIC ¢ HamnureM aedektHbix cocrosuuii (IMK-1,
MK-2);

3aKOHOMEPHOCTH TPOTEKaHUs TBEPAO(a3HBIX XMMHYECKHX IPOIECCOB W SIBICHUH MepeHoca ¢
yuactuem aedexros (IK-1, [MK-2);

XapakTep BIUAHUSA 1e(EKTHOCTH Ha PEaKLIMOHHYIO CIIOCOOHOCTD U (PU3UKO-XUMHUECKUE CBOICTBA
tBepabix Tea (MK-1, K-2).

BbIOMpATh MaTepuanbl Uil 33JaHHBIX YCIOBHM OKCIUTyaTalluM C Yy4eToM TpeOoBaHUI
TEXHOJIOTHYHOCTH, SKOHOMUYHOCTH, HaJI&)KHOCTH U nosroBeunoctd naaenuit (IK-1, IMK-2);
NPOBOANTH (PU3NKO-XUMHUYECKH aHamu3 mporeccoB u Marepuanos (MK-1, MK-2);
HCIIONB30BAaTh  B3aUMOCBSA3b  CBOMCTB  BEHIECTB W CTPYKTYphl  JUIA
IKCILTyaTalMOHHBIX XapakTepuctuk mMarepuanos (IK-1, MK-2);

paboTaTh ¢ ycTaHOBKaMM M NpUOOpaMu (U3MKO-XMMHUYECKOTO 3KCIEPUMEHTa, MCIOIb30BaTh
METO/IbI U alapaTypy AJsl aHanu3a pusnko-xumuueckux xapakrepuctuk (IK-1, TIK-2).

(dbopMupoBaHus

BJAACTh:

OCHOBHBIMH (DU3UKO-XMMHUYECKHUMHU METOJAMH HUCCIICIOBAHUS CBOWCTB M COCTAaBA HEOPTraHUYECKUX
matepuaios (IK-1, IMK-2);

TEXHUKOH MPOBEICHUSI SKCIEPHUMEHTOB M CTaTHCTHYECKOH OOpabOTKOM SKCHEPHUMEHTAIbHBIX
nauubix (TIK-1, TTK-2);

METOJIaMH OIIEHKHM OCHOBHBIX IMApaMETPOB BEIIECTB C HCIOJIb30BaHHEM (H3UKO-XUMHUYCCKHUX
monenei (ITK-1, MK-2);



® METOJIaMU HCIIOJIb30BAHUS B3aUMOCBSI3U (DU3HMUECKUX CBOMCTB BEIIECTB C JeEKTHON CTPYKTYpOn
s GOPMUPOBAHUS 33aJaHHBIX SKCITYyaTAlMOHHBIX XapaKTEPUCTHK COBPEMEHHBIX MaTepuasoB
(IMK-1, IK-2).

O6H_[I/IM CpE€ACTBOM KOHTPOJIA SABJIICTCA BBCACHHAsA B YHUBCPCUTETC 6aHHBHO'peﬁTHHFOBaH
CHUCTEMA OLCHKHU YCIIEBACMOCTH CTYACHTOB CIICHHUAINTETA U HaHpaBJ’IeHI/Iﬁ 6aKanaBpHaTa.

[Ipu npoBeneHMM Y4eOHBIX 3aHATHI OOECIIEUMBACTCS pPA3BUTHE Y OOYUYAIOMIMXCS HABBIKOB
KOMaH/JHOW PabOThl, MEKIMYHOCTHOH KOMMYHHMKAIIMU, MIPUHATHS PEIICHUH, JTUAEPCKUX KadecTB. Jliis
3TOTO UCTIOJIB3YETCS IIPOBEJCHNUE MHTEPAKTUBHBIX JICKIIHIA, TPYIIOBBIX JTUCKYCCHH, POJICBBIX U, & TAKIKE
MaTepuaibl Ha OCHOBE PE3yJbTATOB HAYYHBIX HCCIEJOBAHHMH, B TOM YHCIE C YYETOM PErHOHAIBHBIX
oco0eHHOCTeH MpohecCHOHATFHON AEATEIbHOCTH BBIITYCKHUKOB U MOTPEOHOCTEH paboToaaTeeH.



5. Couepma}me H y‘leﬁHO-MeTOHI/I‘leCKaH KapTa THCHUIIJIMHBI

3ausTus CamocrosiTeibHas padoTa
Howmep HawnmenoBanwne Tem, (BOIIPOCOB), CTYJA€HTOB Dopmbl
TEMBI M3y4YaeMbIX 110 TAHHOW TUCHIHUILINHE Jek | JIa0 Yacsl KOHTPOJIsI Jlureparypa
oMU | opar Copepxanne
OpH
ble
1 Beenenne B XxumMuio  TBepAO]Aa3HBIX 2 2 Hepapxust CTPYKTYpBI MaTepHaoB: 2 Koncmnekr [1]-[13]
Marepuanos. [IpuopurerHele HanpaBiIeHUs MOJIEKYJIIpHAas, KpUCTaJLINYECKas u YcTHBI onpoc
pa3BUTHSA HAyKH, TEXHOJOTMH M TEXHHUKH JOMEHHAs CTPYKTYypa, TEKCTypa, IpHpoJa U CoOecenoBanue
P®. Xwumus u wMarepuanbl. OCHOBHBIE CTPYKTypa BaKHEHIIHNX e()EKTOB. Hoxnan
MIOHSTHSA: BellecTBO U Marepual. [lonsrue o
TBepA0(]a3HBIX peakMiX U UX IPOTEKaHUH.
2 ITpoGiema CO3IaHHsI HOBBIX | 2 2 | Kpucrammmyeckue u  amopHble Tena. 2 Koncnexr [1]-[13]
HEOPraHUYECKUX MaTEPUaIoB ¢ 3aJaHHBIMU Janpauii 1 OMMKHUKA TOPSIOK B TBEPIBIX YcTHBI onpoc
CBOMCTBaMHU. OKOHOMHYECKHUE u Tenax. OCHOBHBIE THIBI KPUCTAITMUECKUX CobecenoBanue
TEXHOJIOTMYECKHE AaCIEKThl MPOU3BOCTBA, pemIeToK.  OJIEMEHTAapHbIE  SYEHKH B Joxuazn
9KCIUTyaTalluy ¥ PEreHepaluy MaTepHajoB. NPUMUTHBHON KyOn4eckoi (IIK),
00BEMHOLIEHTPUPOBAHHOM KyOH4ecKoit
(OLK) u IpaHEeLeHTPUPOBAaHHON
kyomueckoit (I'IK) pemeTkax?
3 OO6mas kmaccupuKanysi HEOPTaHUYECKUX 2 2 [lonsiTHe © mpUpOAE METAUTMYECKOW U 2 Koncmnekr [1]-[13]
TBepAOo(a3HbIX MaTEPUAIOB: IO COCTaBY, WOHHOMH CBSI3U U UX CBOMCTBax. Baxnelmue YcTHbIl onpoc
CTPYKType, CBOWCTBaM U  oOJjacTsiMm TUINBl KPUCTAJUIMYECKUX PEIIETOK HOHHBIX ColecenoBanue
MPUMEHEHUS. kpuctamwioB. llpumepsl. CpaBHHTETBHAS Hoxunan
Merammnueckue MaTepualibl, UX CBOMCTBA U XapaKTEPUCTHKA HOHHOW M METAIIIMYECKOU
0COOEHHOCTH. CBSI3H.
4 Matepuaibl Ha OCHOBE 2 2 Teepmodasubie peakuud ©  (HAKTOPHI, 2 Koncnekr [1]-[13]
BBICOKOMOJIEKYJIIPHBIX COETMHEHUH BIIUSIOIINE Ha ux MIPOTEKAHUE. YcTHbIl onpoc
(monumepsr). TomoTakcuyeckue W SMUTaKCUAJIbHBIE CobGecenoBanue
peaKiuu. Jloxmaz
TpaHcnopTHBIE peaKuuu. Peakiun
BHEJIPEHHUSI 1 HIOHHOTO OOMEHa.




Hemerannuueckue HEOpPTraHUYECKUE
MaTepHaibl, UX KiIacCHU(PHUKAII, CBOUCTBA,

Honnas MMPOBOJAUMOCTb B TBEPABLIX TCJax.
Tunuyaneie TBEPAbIC SJICKTPOJINTEL n

Koncmekr
YcTHBIN onpoc

[1]-[13]

0c00EHHOCTH ¥ TPUMEHEHHE. MEXaHHU3M MTPOBOJUMOCTH. CobecenoBanue
lajgorenun - W KUCIOPOACOAEpIKAIUE Hoknan
WOHHBIE MPOBOAHHMKH, HUX IPUMEHEHHE.
IIpumepsbl. Tumbl TBEPABIX PacTBOPOB.
SBnenne wnzomopdusMa W €ro ponp s
MOJTyYeHUS] HOBBIX MaTEePHAaJOB.
Nzomopdusm L, 1T u I pona.
Kepamunueckue MaTepHabl: oOmrast CoBpeMeHHBIC (U3NKO-XUMHUUECKHUE Koncmnekr [1]-[13]
XapaKTepUCTUKa, OCOOCHHOCTH, CBOICTBA U NPOLIECCHl TOJIyYCHUS HAaHOMATepHaloB M YcTHbIi onpoc
00J1aCTH IPUMEHEHUS YIBTPAaAUCIICPCHBIX MaTepHajoB. CoOecenoBanue
l'upporepmansupie  MeTonnl.  "Cyxue" Hoxman
METOABI BBICOKOTO naBiieHHA. OCHOBHEIC
NpPEACTAaBICHUs O MEXaHHW3Max pocTa
TUIGHOK ¥ TOKPBITHHA. OMNUTaKkcus, ee
NpUMEHEHUE B TEXHOJIOTHH
MOJYIPOBOAHUKOBBIX reTepPOCTPYKTYD.
[onukpuCTaIIINIECKUE TTOKPHITHUSI.
Komrmo3unuonusie TBepaoGa3HbIe BricokoTemniepaTypHble CBEPXITPOBOJIHUKH Koncnekr [1]-[23]
MaTepHaibl, UX CBOMCTBa W IPUMEHECHHE. (BTCII). YcTHbIl onpoc
BricokoTexHOMOrnuHast KepaMuka. OcobenHocTn KPUCTAITIOXUMUHU CobecenoBanue
BBICOKOTEMIIEPATYPHBIX Hoxnan
CBEPXIPOBOIHUKOB, ux CTPYKTYypa.
OcobeHnHoCTH (uznIecKux CBOWCTB.
Teopun BTCII. O6nactu npUMEHEHUS
BTCII-maTepuanos.
Knaccudukanus MaTepHajIoB 1o Baxnelmue Kiacchl JUANEKTPHKOB, HX Koncnekr [1]-[13]
CTPYKTYPHOMY NPU3HAKY. OCHOBHEIC XapaKTePUCTUKH. YcTHBIH onpoc
Monokpuctamisl. [lneHouHble MaTepuaisl CerHeToRNIeKTPUKH,  OCOOCHHOCTH  HX CobecenoBanne
1 HAaHOMaTepHUAaIIbL. CTPYKTYPBHI. Hoxnan
Hcnonb3oBanue CETHETO3JIEKTPHUUECKUX

MaTepuaioB I XpaHeHHS WH(GOpPMAIUH.
[MuposneKTpUKn © MOBE303ICKTPUKH, HX
CBOMCTBA U NPUMEHEHHUE.

10



9 1 PYBEXKHASI ATTECTALIUS IoaroroBka KommnerorepHoe
1 pyGexHoit aTTecTarmu TECTUPOBAHUE [1]-[13]
9 Knaccudukanms MarepuaoB o CBOHCTBaM JlromuHecnieHMsl W Jazepel.  Bugsl Koncmekr [1]-[12]
" GYHKIHAM. Marepuanbt c JFOMUHECICHIIHH. OcHOBHBIE YcTHBIN onpoc
ANEKTPUIECKUMH (DYHKITUSIMHI. COCTaBIISIIONINE CTPYKTYPHI IJIFOMHHO(OPA. CobecenoBanne
Tunuynbie TFOMUHO(OPBI, 0COOEHHOCTH HX Joxunaz
CTPYKTYpbl. TBepmoTenbHBIC J1a3epbl U Pedepar
MaTepuabl IS JIa3epoB.
10 TBepable MeKTPONUTHI C BHICOKOW MOHHOU Oco0eHHOCTh CTpOCHHUSI Koncmnekr [1]-[13]
MPOBOJUMOCTIO. TOIUIMBHBIC 3JEMEHTHI, HEKPUCTAIUTHIECKIX TBEP/IbIX Tell. VYcrHblit ompoc
UX YCTPOICTBO. OcHOBHBIE MOJIEIH CTPOCHHUS CobecenoBanue
HEKPUCTAJUIMYECKUX TBEPABIX Tel. [IpaBuio Hoxnan
3axapuaceHa. dopmupoBaHue Pedepar
CTEKJI000pa3Horo  cocrosHus.  dusmko-
XMUMHUYECKHE  NPHUHIMNBI  YIPOYHEHHUS
crekon. CrTekiIokepamMuKa, CBOWCTBA W
00JIaCTH IPUMEHEHHSI.
11 Marepwuanbl ¢ MATHUTHBIMU (QYHKIHSMU, UX KpucramioxuMudeckuil qu3aiH. Koncmekr [1]-[13]
KiaaccuuKanumsi, OCHOBHbIE MAarHUTHbBIC [Tpumepsr nehexToodpa3oBaHus B VYcrHblit ompoc
napameTpsl. Knaccudukanms ¢peppuToB 1o KPUCTAJUIMYECKUX  COCNUHEHHSAX  IpPHU CobecenoBanue
CTPYKTYPHOMY HPU3HAKY. [Merns OTKJIOHEHHH OT crexuomerpuu. I[lpupona Joxmnan
TUCTepe3uca. o0pa3oBaHMS BaKaHCHH B KpHCTaJUiax. Pedepar

Bnusnue npumeceii Ha  paBHOBECHE
nedexros. [Ipupona oOpa3oBanus BakaHCUI
B KpucTajuiax. Buasl BakaHCHIl. MEXaHU3MBI
00pa3zoBaHMs BAaKaHCHUW B METaJIax.
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12 Marepuansl ¢ ONTHYECKMMH (YHKIHUSIMH. Hanoctpyktypsl, HaHOKOMITO3UTBI u Koncnekr [1]-[13]
Caeronznydaroniue MaTepuabl u HaHOPEaKTOPBI. dopmMupoBaHue YcTHBIN onpoc
MaTepuaibl Ui (OTOHUKU. XUMHUYECKHN YIBTPAAUCIEPCHBIX CHCTEM. CobecenoBanue
COCTaB U CBOMCTBA MATEPUAJIOB. Knacteppl. OBomtoruss 0T MOJNEKyld K Hoxnan
Matepuaiam. TpaauuroHHHbBIE u Pedepar
COBPEMEHHBIE  TEXHOJOTHH  MOIyYCHHUS
YIBTPaAUCIICPCHBIX MaTEPHUAIIOB.
13 Marepuarnbt c OHMOIOTHYECKIMU [TonynpoBOAHUKKH W WX  CBOWCTBA. Komncmekr [1]-[13]
GyHKIHMAME. BHOaKTHBHBIC MMIUTAHTATHI U3 OCHOBHBIC ~ THUIIBI  HOJYNPOBOAHUKOBBIX YcrHblit onpoc
KEepaMHKH u CTEKJIOKEPAMHUKH. MaTepHasoB. CobecenoBanue
Bbuonanomarepuaisl. [Ipoueccol OnpenenenHus, 30HHas TEOPUsI, XUMUYECKUN Hoxnan
OMoTnoITMMepU3aIInH. COCTaB, TpeOOBaHMUA, UCXOMs 3 Pedepar
MPaKTUYECKOTO MPUMEHEHUs, aMopQHbIe
MOJTYPOBOAHUKH.
Kpucranmmyeckue CTpyKTYpbl OCHOBHBIX
MOJTYIPOBOAHUKOBBIX MaTepHAaJIOB.
14 Marepuanbl ¢ XUMUYECKUMH (YHKLIUSIMH. OCHOBHBIE HOCUTENH 3apsia B COOCTBEHHBIX Koncnekr [1]-[13]
MeMOpaHHbBIE TEXHOJIOTHH. HOJTYTIPOBOAHUKAX. DIeKTpOHHOE VYcTHBIH orpoc
pasyrnopsjioueHrue B  IOJYNPOBOJTHUKAX. CobecenoBanue
«IIpumecnoe» pa3ynopsioueHue B Hoxnan
HOJTYTIPOBOAHUKAX. JloHOpHBIE " Pedepar
akuentopusle  npumecd.  CoOcTBEeHHOE
aTOMHOE pasynopsigoueHue. MexaHu3Mm
o0pa3oBaHHA  TOYEYHBIX Je(PEKTOB B
COOCTBEHHBIX OJTYIPOBOAHUKAX.
15 Marepuaibt c Terou3nIeckuMu MarsautHele ~ METAUIBI W CIUJIaBHL. Koncmekr [1]-[13]
¢ynkumsmu. OrHEYHOpHbBIE MaTepHaJIbL. BaxHelimye TUOBI MarHUTOMSATKUX | YcrHBIl onpoc
MarHUTOKECTKUX MaTepUalioB, 0OJIACTH WX CobecenoBanne
MIPUMEHEHUS. Hoxnan
MarHuTou>NeKTPUKU THNA (GEppUTOB €O Pedepar
CTPYKTypoOi IITUHEIH, rpaHara,
MarHeTOILIIOMOUTA.
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16 MeTtos! CUHTE3a TBepa0(ha3HBIX 2 2 Kartanuzatopel. OcHoBHBIE TpeOoBaHuS, 2 Koncnekr [1]-[13]
MmarepuanoB. Knaccudukanms MeTomos. HpebBISIEMBIC K TeTepOreHHBIM YcrHblit orpoc
Katanu3aTopaM. HoBble THUIBI MaTepualioB CobecenoBanue
JUTSL KaTanu3a, BEICOKOJHMCIIEPCHBIE OKCHIBI Hoknan
METAJUIOB JUIA KaTaJIUTHYECKOTO TOPEHHS, Pedepar
JIOKATaHHS HPOIYKTOB CTOpaHus,
XaJIbKOTCHUAHBIC KJIacTepHhI JUIst
¢orokaranusa.
17 Cunre3 TBepmodasHbIX MarepuasoB ¢ | 2 2 | buomarepuaibl. TpeOoBaHus K MaTeprasam, 2 Koncnekr [1]-[13]
WCTOJIb30BaHHEM ¢buzuecKux u UCTONB3YeMBIM  JUII  TPOTE3UPOBAHUSI. YcTHBIN omnpoc
XMMHYECKAX  METOJOB  T'OMOTEHHU3ALUH Kiaccupukanns OMOKepaMHKH o CobecenoBanue
HCXOTHOM CMECH. OTHOIIICHHUIO K JKMBOH TKaHH. Jloxmaz
MexaHu3M B3aUMO/ICHCTBHSI OMOKEPAMHKH C Pedepar
JKUBOM TKaHBIO.
Kepamuka mist mpore3upoBaHus 3yOOB.
YraeponHas KepamHuKa s CEpACYHOTO
knamaHa. Marepuainsl ¢ 3¢dexkrom mamsaT
(HUTHHO).
18 2 PYBEXKHAS ATTECTALIUSA [MoaroroBka k 2 pyOeKHOU aTTecTalH 4 KommnerorepHoe [1]-[13]
TECTUPOBaHHE
HUTOI'O 34 34 40
IIpumeyanus:

— Bce Buapl yueOHOM paboThl MOTYT MPOBOJUTHCS AUCTAHIIMOHHO HA OCHOBAaHMHU JIOKAIbHBIX HOPMATUBHBIX aKTOB.

— B nemsix peanuzanyuu WHAMBUIYaTFHOTO MOAX0AA K 00YYEHUIO CTYJEHTOB, OCYIIECTBISIOMNX YI€OHBIN MPOIIECC MO0 MHAWBUIYATLHON TPACKTOPUHU B
paMKax MHIUBUAYaJTIbHOTO pabovero miaHa, M3ydyeHHe JaHHOM JUCHUIUINHBI MOXKET OCYIIECTBISATHCS Yepe3 HHIMBUAYalbHbIE KOHCYIbTAIUU PEM01aBaTeNs
OYHO, B 4aChl KOHCYJIbTAIINH, TI0 SJIEKTPOHHOM MTOYTE, a TAKXKE C UCIOIb30BaHUEM TTaT(HOPMBI TUCTAHIIHOHHOTO 00yueHus Moodle, TuuHbIi KaOWHET CTyIeHTa
Ha caiitre COI'Y, npyrux snementos D11OC COTI'Y.

13



6. O6pa3oBarTe/ibHbIE TEXHOJIOTHHI

Jlexumu, neKuuu-0ece !, MPaKTHUECKUE U Ta0OpaTOPHbBIE 3aHATHUS, CAMOCTOsATENbHAS paboTa
CTYZIEHTOB (JTOKJIAbI, IPE3ECHTALIH).

Jisi  OCTMKEHHUS IJIAHUPYEMBIX — PE3yNbTaTOB O0Y4YeHHs, B AUCHUIUIMHE «XHUMUSA
HEepPCIIEKTUBHBIX HEOPraHWYECKUX MaTepHajioB» HCIIONB3YIOTCS PA3IMYHble 00pa30BaTENbHbBIC
TEXHOJIOTHH:

1. Ungpopmayuonno-passusarowue mexnonoeuy, HATPABICHHbIE Ha OBJAJICHHE OOJIBIIUM
3aracoM 3HaHWM, 3alIOMUHAHNE U CBOOOHOE ONEPHUPOBAHUE UMH.

Hcnionp3yercst NEKIMOHHO-CEMUHAPCKUI METOJ, CaMOCTOSITEIbHOE H3y4YCHHE JIUTEPaTyphl,
NPUMEHEHHE HOBBIX MH()OPMAIIMOHHBIX TEXHOJOTHU IS CaMOCTOSTEIBHOTO TOIMOJHEHUs 3HAHUH,
BKJIFOYAsl MCTIOJIb30BaHNE TEXHUYECKHUX M AJICKTPOHHBIX CPEICTB MH(POPMAIIHH.

2. JleamenvHocmuvlie — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHONIO2UU, HAIPaBICHHBIE Ha
dopMupoBaHue cUCTeMBbl NPO(GECCHOHATIBHBIX TNPAKTUYECKUX YMEHHH MpU TOATOTOBKE K
NPAaKTUYECKUM  3aHATUSAM,  OOECIEYMBAIONIMM  BO3MOXKHOCTH  KAUECTBEHHO  BBINOJHSATH
npodecCHOHATBHYIO JIEATEIEHOCTD.

Hcnonp3yercst aHan3, CpaBHEHUE METOAOB MCCIIEJOBAaHUN, BBIOOP METO/1a, B 3aBUCUMOCTH OT
00bEKTa HCCIEeNOBaHUS B KOHKPETHOM IPOM3BOJCTBEHHOM CHTyallMM MW €ro IpakTH4ecKas
peanu3anusi.

3. Paszsusarowue  npoOIeMHO-OPUEHMUPOBAHHbIE — MEXHOLO2UU,  HalpaBJICHHBIE  Ha
¢dopMHupOBaHUE U PAa3BUTHE MPOOJIEMHOTO MBIIUICHUS, MBICIUTEIBHOW aKTHBHOCTH, CIIOCOOHOCTH
poOJIEMHO MBICIHTE, BUJAECTh U (POPMYIHPOBATh MPOOIEMBI, BHIOUPATh CIIOCOOBI M CPEJCTBA IS HX
pereHus.

Hcnonp3yroTcss BHABI MPOOJIIEMHOTO OOYYEHHUS: OCBELICHWE OCHOBHBIX IPOOJIEM CO3IaHUS
HOBBIX MaTE€pPHAaJIOB U HMCCIIEJOBAHUE UX CBOMCTB HA JICKIUAX, YI€OHBIC TUCKYCCHH, KOJUICKTHBHAS
MBICITUTEIbHAS JISSATEIBHOCTh B TPYNIAX IPHU BBHINOJIHEHHM IOMCKOBBIX PabOT, pelIeHHe 3amad
MOBBIIIEHHON CIIOKHOCTH. [1pr 3TOM MCTIONB3YIOTCS TIEPBBIE TPH YPOBHS (M3 YETHIPEX) CII0KHOCTHU H
CaMOCTOSATENIFHOCTH: TPOOJIEMHOE H3JIOKEHHE Y4eOHOro MaTepHuaja IpernojaBaTelieM; CO3aHue
IpernoiaBaTesieM MPOOJIIEMHBIX CUTyalllii, a o0y4aeMble BMECT€ C HHM BKJIIOYAIOTCS B HUX
paspelieHue; npenojaBareb JUIIb CO3aeT MPOOIEMHYIO CUTYAIUIO, a pa3pelatT e€ o0yyaemble B
XO/Ie CAMOCTOSTENILHOM JIeSITeIbHOCTH.

4. Jluunocmmno-opuenmupogantvle mexnoao2uu obyuenus, 00ecrieyuBaroIIre B Xo/1e y4eOHOro
Ipolecca yd4eT pa3iIM4yHbIX CHOCOOHOCTEH 00yd4aeMbIX, CO3/1aHHE HEOOXOAWMBIX YCIOBHH ISt
pasBUTHS UX HWHAMBUAYaJIbHBIX CIIOCOOHOCTEH, pa3BUTHE AKTUBHOCTH JHMYHOCTH B y4eOHOM
nporecce. JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTHH OOYYEHHUS peaNn3yloTCsl B pe3ylbTaTe
UHIUBUYaJIbHOTO OOIIEHUS TpernojaBaresis M CTYIAGHTAa TMpH  BbIMOJIHEHUM JIOMAIIHUX
WH/IMBUYAJIbHBIX 33/IaHUH, PEIICHUN OJMMITHAIHBIX 33124, HA ©KEHEICIIbHBIX KOHCYIbTAIIUSX.

WHHOBaMOHHBIE CIIOCOOBI M METOJIbI, HCIOJIb3yeMble B 00pa30BaTEIbLHOM IPOILIECCE,
OCHOBAHbI Ha MCIIOJIb30BAaHUM COBPEMEHHBIX JIOCTH)KEHUH HayKU U MH(POPMALIMOHHBIX TEXHOJIOTHI.
HampaBnenbl Ha MoBbIIEHHWE KadecTBa MOATOTOBKH ITYTEM Pa3BUTHS Y CTYJIEHTOB TBOPUYECKHX
CIOCOOHOCTEM M CaMOCTOSITENLHOCTH (METOJbl TMPOOJIEMHOr0 OO0ydeHHus, HCCIel0oBaTeIbCKUe
METO/Ibl, TPEHUHIOBbIe (HOPMBI, PEHTHHIOBbIE CHCTEMbl OOYYEHHS M KOHTPOJIA 3HAHUM U Jp.).
Hanenens! Ha akTMBHU3aLMI0 TBOPYECKOIO MOTEHIMAIA U CAMOCTOSTEILHOCTH CTYAEHTOB U MOTYT
pealn30BbIBaThCS Ha ©0a3e WHHOBALIMOHHBIX CTPYKTYp (Hay4dHBIX J1abopaTopuii, IIEHTOB,
NPEIPUATHIA U OpraHu3alui u ap.).

B mporecce oOydeHust HCTIOJIB3YIOTCS CIEAYIOMINE TEXHOJIOTHH O0yUIeHHUS:

HNHTepakTUBHBIE TEeXHOJNOTMH. Memoovl 00OyueHus: «MO3TOBOW INTYpM», J1€0athl,
MpEe3eHTAllMOHHBIA MeTo/, padoTa B mapax, paboTa B rpymmnax, jaeioBas urpa. Qopmsi obyyeHus:
cemMuHap-6ecena.

TexHO10rMH KOHTEKCTHOT0 00y4eHusl — CUCTeMa JUAAKTHUYEeCKUX (OpM, METOJIOB U CPEJICTB,
HafpaBJIeHHas Ha MoJenupoBaHue Oyaymied npodeccHoHaNbHOM IeATeNbHOCTH CHElUaINuCTa.

14




Memoouvl 0b6yuenus: aHan3 KOHKPETHBIX CUTYallUl, METO/IbI paboThl ¢ MH(OPMAITMOHHBIMU Oa3aMu
JIAHHBIX, IENI0Basi urpa u ap. Popmvl 0Oyuenus. ceMuHap-0ecena, MpoOIeMHBIN ceMHUHAp, CeMUHAp
«KPYTJBIA CTOM», CeMUHAp-AeOaTHI.

TexHo0rust 3JEKTPOHHOTO 00y4eHMs (peaym3yercss MpU TOMOIIM  3JIEKTPOHHOM
oOpazoBarenbHOil cpenpl COI'Y mpu  wucnonbszoBanuu pecypcoB OBbC, mnpu npoBeaeHUH
aBTOMATU3UPOBAHHOTO TECTUPOBAHHUSA H T. 11.).

Ipumeyanus:

- Bce Buapl yueOHON pabOTBl MOTYT MPOBOIUTHCS AMCTAHIIMOHHO HAa OCHOBE JIOKAJIBHBIX
HOPMAaTHBHBIX aKTOB.

- B memsax peanuzanyy MHIMBUAYATBHOTO MOAXO0Ja K OOYYEHHIO CTYIEHTOB, pEaU3YIOIINX
y4eOHBIN MpoIIecC M0 MHANBUAYAJIbHOM TPACKTOPUH B paMKax MHAMBHUIYaJTbHOrO paboyero miaHa,
U3y4eHHE JAHHOW AMCUUIUIMHBI MOXKET OCYIIECTBISATBHCS UYepe3 MHIUBUAYaJIbHBbIC KOHCYJIbTAIHMH
IpenoAaBaTessl OYHO, B 4aChl KOHCYJIBTAIMM, 110 JICKTPOHHOU II0YTE, a TaKXKe C HUCIIOJIb30BAHUEM
w1aThopM TUCTAaHIUOHHOTO 00yueHus, Bxoasmux B SUOC COI'Y.

7. YueOHO-MeToauYecKoe odecnevyeHne caMoCToATeIbHON padoThl
7.1. Hean caMoCTOSTEIbHON PadoThI

CamocrosTenbHas padoTa OO0yYarOIUXCs SBJSICTCS OJHUM W3 BHIOB YYCOHBIX 3aHSATHIA.
CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

e CUCTEMaTH3allMd M 3aKPCIUICHUS IOJYYCHHBIX TEOPETHYCCKMX 3HAHUH W MPAKTUYCCKHUX
YMEHUH 00Yy4aroIMXCsl CTY/ICHTOB;
yrayONIeHHs U PACIIUPEHHS TEOPETUICCKUX 3HAHUM;
dopMHpOBaHUS ~ yYMEHHH  HCHOJB30BaTh  HOPMATUBHYK, ITIPAaBOBYIO,  CIIPABOYHYIO
JIOKYMCHTAITUIO M CIICHHATIBHYIO JINTEPATYPY;

e GopMHpOBaHUS  CAMOCTOSTEIHLHOCTH  MBIIUICHHS, CIOCOOHOCTEH K  CaMOpPa3BUTHIO,

CaMOCOBEPIIIEHCTBOBAHHUIO M CAMOPEaTH3AIHH;

® Pa3BUTHUS UCCIENOBATENLCKIX YMEHUU.

CaMocTtosTenbHass paboTa 00y4aronuxcs OCYIIECTBISIETCS HAa MPOTSDKEHUN U3YYeHHs BCeil
JTUCITUTUIMHBI B COOTBETCTBHH C YTBEPXKJICHHOH B y4eOHOM IUIaHE TPYIOEMKOCTHIO (1T OYHOMH
dbopmbl 00yuenust 40 yacoB) U COCTOUT U3:

e paboTHI CTY/ICHTOB C JICKIIMOHHBIMU MaTepHaJaMH, TIONCKA U aHAJIN3a JINTEPATYPHBIX JTAHHBIX
U 3JIEKTPOHHBIX UCTOYHUKOB MH(POPMAITUH T10 33]]aHHON TeME;

e BBITIOJIHEHUS 3aJJaHui s caMocTosTenbHON padoTsl B OOC COI'Y;

® M3y4YEeHHS TEOPETUYECKOTO MaTepHaa JJis MOATOTOBKH K MPAKTUYECKUM U J1a00paTOpHBIM
3aHSITHSIM;

® MOATOTOBKH JIOKJIA/IOB, pedepara u Mpe3eHTalnl;

e paboTHI C TECTAMHU U BOIIPOCAMH IS CAMOTIPOBEPKHU;

® MOATOTOBKH K pyOeKHBIM aTTECTALUAM U 3a4eTy.

Tewmbl u popmbl BHEAYTUTOPHOI CaMOCTOSITENILHOM paboThI, €€ TPYI0EMKOCTh COAepKaTcs B
pazzaene 5, Tabm. 5.1.

CamocrosiTenbHast paboTa CTYJAEHTOB JOJKHA COOTBETCTBOBATh O0Jjiee MIyOOKOMY YCBOCHHIO
U3y4aeMoro Kypca, popMHpOBATh HABBIKM HCCIIEOBATENIBCKOM pabOThI U OPUEHTUPOBATH CTYACHTOB
Ha YMCHHUC MPHUMCEHATh TCOPECTUICCKHUEC 3HAHWA HA IIPAKTUKE.

CamocrosrenbHas paboTa JODKHA HOCUTh CUCTEMaTHUECKUI XapakTep, ObITh MHTEPECHON U
IIPUBJIEKATEILHOMN IS CTYICHTA.

15



Pe3ynpTaThl caMOCTOSATENEHON PabOTHl KOHTPOIUPYIOTCS MPENOIaBATENIEM U YYUTHIBAIOTCS
MpU aTTeCTalMu cTyaeHTa (3ader). [Ipm ATOM MPOBOAATCS: TECTUPOBAHHE, DKCIIPECC-OMPOC Ha
na60paTopHHx MPAKTUYCCKUX 3aHATUAX, 3aCIIYIINBAHUC JOKJIA0B, IIPOBCPKA NNCbMCHHBIX pa60T u
T.1. Jloknaaer u pedepaT T0HKHBI COIPOBOXKIAATHCS MTPE3CHTALUEH 110 TEME.

JU7ist MOATOTOBKH K 3aHATHUSAM CTYACHTHI MOJIB3YIOTCS YUeOHUKAMU U Y9eOHBIMH TIOCOOUSIMH,
YKa3aHHbBIMH B CIIMCKC peKOMeHHOBaHHOfI JIUTEPATYPhI, 4 TAaKXKEC HHTCPHET-UCTOYHHUKAMU. Bce
METOAMYECKHE MaTepHalbl TPEACTABICHBl B CHUCTeME AucTaHIMOHHOTO oOyueHuss COI'Y nHa
mwiatdopme Moodle (http://Ims.nosu.ru).

7.2. MeToanyeckue peKOMEHIAIUM M0 HANMCAHUIO pedepaToB

Pedepar — nuceMeHHas paboTta 1o onpeeneHHol HayuyHo! po0ieMe, KpaTKoe U3JI0KEeHUE
COJepKAaHUsI HAYYHOTO TpyJda WM HaydHOW mpoOsembl. OH sBIsieTCS JEHCTBEHHOW (opmoii
CaMOCTOSITEJIbHOTO UCCIIEZIOBAaHUS HAYYHBIX IPOOJIEM Ha OCHOBE M3Y4EHHUS TEKCTOB, CIIELUAIBbHON
JUTEPATyphl, a TAKKE Ha OCHOBE JIMYHBIX HAOIIOJCHUN, WCCICAOBAHUHM M MPAKTUYECKOTO OMBITA.
Pedepar mnomoraer BbeIpa0OTaTh HAaBBIKKM M IPHUEMBl CaMOCTOSATEIBHOTO HAyYHOTO IIOMCKA,
IPaMOTHOTO M JIOTUYECKOTO H3J0KEHUS H30paHHOW MpOOJIEMBI M CIIOCOOCTBYET MPHOOIIECHHIO
CTYZCHTOB K HayYHOU J€ATEIbHOCTH.

[TocnenoBarenbHOCTh PaOOTHI:

1. Boibop Tembl uccinepoBanus. Tema pedepata BbIOMpaeTcst CTYJEHTOM Ha OCHOBE €ro
Hay4yHOTro HHTepeca. Takxke MoMollb B BEIOOPE TEMBI MOXKET OKa3aTh IIPENOAABATED.

2. IlnanupoBaHue HccieoBaHUs. BkitoyaeT cocraBieHHe KaJleHAApHOIO IIaHa HAayyHOI'o
UCCIIIOBAaHMA | TUTaHA MpejoaraeMoro pedepara. KanenmpapHslil mian uccie0BaHus BKIIOYAET
CJICAYIOIINE 3JEMEHTBI: BBIOOP M (GOPMYIHpPOBaHUE MIPOOIEMBI, pa3paboTKa IUIaHa UCCIIEI0BaHUS U
npeBapuTeNbHOTO TUIaHa pedepara; cOop U M3ydeHHE HCXOJHOTO MaTepuaa, MOMCK JUTEePaTyphL;
aHau3 COOpaHHOrO MaTepuajna, TeopeThdeckas pa3paboTka MpoOieMbl; COOOLIEHHE O
NpeIBapUTENbHBIX Pe3yJabTaTaX HCCIEAOBAHUS, JUTEpaTypHOEe O(GOPMIIEHHE HCCIIEA0BATEIBCKOM
po0IieMbl; 00CcyxkaeHne paboThl (Ha CeMUHApE U T. II.).

[Tnan pedepara xapakTepusyeT ero cojaepKanue u cTpykTypy. OH JOIDKEH BKIIOUATh B CEOSL:
BBEJICHHUE, I'7Ieé 0OOCHOBBIBAETCS aKTYaJIbHOCTh MPOOJIEMBI, CTaBATCS L1€b U 3a/1a4M UCCIEeI0BaHUS,
OCHOBHAsl 4acTh, B KOTOPOH pacKpbIBAETCS COAEpkKaHUE MPOOJIEMBI; 3aK/IIOUEHUE, T/ie 000011aTCs
BBIBOJIBI 110 TEME U JAAIOTCSI IPAKTUYECKUE PEKOMEHIALINN.

3. Tlouck u u3yuenue nurepaTypsl. lJid BBIABIEHUS HEOOXOAMMOH JHUTEPATYyphl CIEAYET
oOpatuThcst B OuOnmoreky wuiauM K mpenojasatento. IlomoOpanHyro muTeparypy cleayer
3adukcuposath corinacHo I'OCT no OubnnorpapuueckoMy ONUCaHUIO IPOU3BEICHUN MeUaTH.

Jlns pa3pa®oTku pedepaTa JOCTATOUHO M3ydeHHEe 4-5 BaxKHEWIIMX cTareil Mo u30paHHOM
npobneme. [lpu wu3ydeHHM JuTEpaTypbl HEOOXOAMMO BHIOMpATH MaTepuana, HE TOJBKO
HOJTBEPKIAIOIIMN O3ULIMIO aBTOpa pedepara, HO U MaTepHal sl MOJIEMHUKH.

4. OOpabotka marepuana. [Ipm 00paboTKe MOIYYEHHOTO Marepuanga aBTOpP JOJDKEH:
CHCTEMaTH3UPOBATh €ro MO pa3/ienaM; BbIIBUHYTh U 000CHOBATH CBOU I'MIIOTE3bI; ONPEIEIUTh CBOIO
MO3UIMIO, TOUKY 3pE€HUS 0 paccMaTpUBaeMoi podeMe; yTOUHUTh 00BEM U COJIEpKaHue MOHATUH,
KOTOPBIMH TPUXOJUTCS ONEPUPOBATH NMPH pa3paboTKe TeMbl; cHOpMYyIUPOBATh ONPEAEICHUS U
OCHOBHBIE BBIBOJIbl, XapaKTEPU3YIOIIHE pe3yabTaTbl HCCIIEIOBaHUS; OKOHYATENIbHO YTOYHHTH
CTPYKTYpY pedepara.

5. Odopmnenne pedepata. [Ipu opopmiennn pedepara peKOMEHIYETCS MPUICPKUBATHCS
CIIEIYIOIINX TIPaBUIL:

- CJIelyeT MUCaTh JIMIIb TO, YEM aBTOP XOYET BBIPA3UTh CYIIHOCTH MPOOJIEMBI, €€ JIOTHUKY;

- IUCaTh CTPOT'O MOCJIEA0BATENLHO, IOTHYHO, JOKa3aTENIbHO (TI0 CXeMe: Te3UC — 000CHOBaHHE
— BBIBOJ);

- IUcaTh SIPKO, 00Pa3HO, )KUBO, HE TOJIBKO BCKPbIBAasi HICTUHY, HO U OTpakasi CBOIO MO3MIIUIO,
MpOMara”upys NoJy4yeHHbIE PE3yIbTaThl;
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- ICaTh OCMBICIIEHHO, COOJII0Aas MpaBHiia TPaMMAaTHKH, HE 310yNOTpeOIsist HAyKOOOpa3HbIMU
BBIPAXKCHUSIMH.

Pedepar BbImonHseTCS B COOTBETCTBUU C TPEOOBAHUSMHU CTaHIAPTOB, Pa3paOOTaHHBIX IS
JAHHOTO BUJa NOKyMeHTOB. PaGoTa nomkHa ObITh BHIIOJTHEHA Ha Oerol Oymare CTaHIapTHOT'O JIMCTa
A4. Tekct nopKeH OBITH OTIEUaTaH HAa KOMIIBIOTEPE B TEKCTOBOM penakTope Microsoft Word u
OTBEUaTh CJIEIYIOIIUM TPEOOBAHUSAM: ITApaMETPhI OJIEH CTPaHUI] JOJHKHBI ObITh B IIpe/ieNiaxX: BepXHee
u HIxHee — 110 20 MM, ripaBoe — 10 mm, 1eBoe — 30 MM, mpudt — Times New Roman, pazmep mpudra
— 14, MeXCTpOYHBIN UHTEPBAJ — OJYTOPHBIN. JIEHTa IpuHTEpa — TOJIBKO Y€pHOTO 11BeTa. Hymepanus
CTpaHHIl B pedepare JoKHA ObITh CKBO3HOM, HaUMHAas ¢ TpeTheil crpanuisl. Homep mpocTaBisieTcs
apa0ckumu nudpamu BBEpXy KaKJI0W CTPAHHUILIBI CIIpaBa.

[Tpu n3noxeHnu Marepuana He0OX0AUMO MPUICPKHUBATHCS TPUHATOTO TUIAHA.

bubnuorpaduuecknif CHUCOK COCTaBIAETCS HAa OCHOBE MCTOYHHMKOB, KOTOpbIE ObLIN
OPOCMOTPEHBl M M3y4YCHBI CTYIEHTOM INpU HamucaHuu pedepara. J[aHHBI CHHCOK OTpa)kaer
CaMOCTOSITENIbHYIO TBOPUECKYIO Pa0OTY CTYACHTA, UTO MO3BOJISIET CYIUTh O CTETIEHU €r0 MOATOTOBKH
U yrayOlieHud B BBIOpaHHYIO TeMaTHKy. Bcsi HCIONb30BaHHAs JHMTEpaTypa pa3Memaercs B
CIIEIyIOIIEeM TOpPSAKE: 3aKOHOJATENIbHBIE aKThl, MOCTAHOBJICHUS, HOPMATHBHBIC TOKYMEHTHI; BCS
yueOHas tuTeparypa B anpaBUTHOM MOPSJIKE, 3aTEM CPECTBA IEPUOMUSCKON ITeaTy B ali()aBUTHOM
MOPSIKE; UCTOYHUKHU U3 ceTh HTepHeT.

7.3. Kputepuu ¢popMupoBaHNs OLIEHOK NPH NpeacTaBjieHun pedepara

1. PedepaT cooTBETCTBYET MPEUIOKCHHON TEME, UMEET BCTYIUICHHE, OCHOBHYIO YacTh U
3aKiIroueHue — 3 0.
2. Tema packphITa MOJHOCTHIO, CTYACHT IPOJEMOHCTPHPOBAI CITIOCOOHOCTh aHAITM3UPOBATH
pa3HbIe TOYKH 3peHus — 3 0.
3. CooOlrieHne caenaHo ¢ COOMIOACHIEM HOPM COBPEMEHHOTO PYCCKOTO JIUTEPATYPHOTO SI3bIKA
U C MPEACTaBICHUEM Mpe3eHTaluu — 3 0.
MaxkcuMalbHOE KOJIHYECTBO 0amioB — 9.

OuenoyHslii 1ucT pedepara

CxeMa OleHHBAHHA J0KJIAIA

Ounenka, Onucanue
0asLI
8-9 Bo BBemeHmm deTtko c(GOpPMYIHPOBAH TE3UC, COOTBETCTBYIOUIMHA TeMe

pedepara, BHINOIHEHA 33a/1a4a 3aHHTEPECOBATh YUTATES;

JICJIEHUE TEKCTa HAa BBEJICHUE, OCHOBHYIO YaCTh M 3aKJIIOYEHHUE.

B ocHoBHOI yacTu:

JIOTUYHO, CBSI3HO M TIOJIHO JJOKA3bIBAE€TCS BBIABUHYTHIN TE€3UC;

3aKJIFOYEHUE COJEP/KUT BBIBOJBI, JIOTUYHO BBITEKAIOLINE U3 COIEPKAHUS
OCHOBHOM YacCTH;

JUISL BBIPAKEHUSI CBOMX MBICIIEH HE MOJIB3YETCS YNPOLIEHHO-IIPUMUTUBHBIM
SI3BIKOM;

JEMOHCTPHPYET MOJIHOE TOHUMAaHUE MPOOTIEMBL;

MpeJICTaBIeHa TPE3EHTALUS K JTOKIIAY;

Bce TpeOOBaHMsI, MPEABSIBISEMBIC K 32/IaHUIO, BHITIOITHEHBI.

6-7 Bo BBemenum derko chopmMymIMpoBaH TE3UC, COOTBETCTBYIOIIUN TeMe
pedepara, B M3BECTHOM Mepe BBITIOJIHEHA 3ajjaua 3aMHTEPECOBATh YUTATENS,
B OCHOBHOM YaCTH JIOTHYHO, CBSI3HO, HO HEIOCTATOYHO MOJIHO JOKA3hIBACTCS
BBIJIBUHYTBIN TE3HUC;
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3aKJIFOYEHUE COJCPKHUT BBIBOJBI, JIOTUYHO BBITEKAIOIINE W3 COJCPHKAHUSI
OCHOBHOI 4acTH;

MpeJICTaBIeHa MIPE3eHTALUS K JTOKIIAYy;

JUISL BBIPAXKEHUS CBOMX MBICIHEH CTYJEHT HE IMOJb3YETCS YIPOIIEHHO-
MIPUMHUTUBHBIM SI3bIKOM.

4-5 Bo BBenenuu te3uc chopMyIupoBaH HEUETKO WM HE BIOJIHE COOTBETCTBYET
TEME BBICTYILICHHS,

B OCHOBHOM 4aCTH BBIIBUHYTHIN T€3HC T0KA3bIBAECTCS HEOCTATOUYHO JOTHYHO
(yOemuTenbHO) 1 TTOCIIeI0OBATEILHO;

3aKJIFOYCHHE BBIBOJIBI HE MTOJTHOCTHIO COOTBETCTBYIOT CO/ICPIKAaHUIO OCHOBHOM
9acTH;

MpECTaBIeHAa NpPE3CHTAlMs K JOKIaay, HO HMMEIOTCS TpaMMaTHYECKHe
OIINOKHU;

SI3BIK PA0OTHI B IIEJIOM HE COOTBETCTBYET ypoBHIO IV Kypca.

2-3 Bo BBeneHuu te3uc chopMyIMpoOBaH HEUETKO WIIH HE BIIOJHE COOTBETCTBYET
Teme pedepara;

B OCHOBHO# 4aCTH BBIIBUHYTHIN TE3KC JJOKA3bIBACTCS HEJOCTATOYHO JIOTHYHO
(yOenuTenpHO) M MOCIIeI0BATEIILHO;

B 3aKIIOYCHUU BBIBOJBI HE TOJHOCTHIO COOTBETCTBYIOT COJCPIKAHUIO
OCHOBHOI 4acCTH;

SI3BIK Pa0OTHI B IIEJIOM HE COOTBETCTBYET YpoBHIO [V Kypca.

1 Bo BBegeHnu T€31C OTCYTCTBYET MJIM HE COOTBETCTBYET TeMe pedepara,

B OCHOBHOH YacCTH HET JIOTHYHOTO MOCJIEI0BATEIbHOTO PACKPHITHUS TEMBI,
BBIBOJIbI HE BBHITEKAIOT U3 OCHOBHOM 4acTH;

OTCYTCTBYET JIeJICHHE TeKCTa Ha BBEJCHHE, OCHOBHYIO YacTh U 3aKIIFOUCHUE;
SI3BIK PA0OTHI MOYKHO OLICHUTH KaK «IIPUMHUTHBHBIN.

0 paboTa HalKucaHa He 110 TEME;
B paboTe oauH ab3all U OOJIBIIE T03aMMCTBOBAH U3 KAKOT0-TMO0 UCTOYHHKA.

TemaTnka 10K/JIa10B U pedpeparoB

Knaccudukanus (QyHKIMOHAIBHBIX HEOPraHMYECKUX MaTepHajioB IO COCTaBY, CTPYKTYpE,
CBOMCTBaM U 00J1aCTSM IPUMEHEHUS.

CrpykrypHast uepapxus marepuayioB. DPU3NKO-XMMHUYECKHE MPUHIMIBI KOHCTPYHPOBAHUS
HOBBIX MAaTE€pHAJIOB.

OcoOeHHOCTH CO3AaHMsI MAaTEPUATIOB HA OCHOBE JUCCUIIATUBHBIX CTPYKTYP.

HanocTpyKTypbl, HAHOKOMIIO3UTBI 1 HAHOPEAKTOPHI.

@®pakTanbHble MOAEIU AUCIIEPCHBIX U YIbTPAAUCIEPCHBIX cUCTeM. MexaHuueckue u pu3HKo-
XUMHYECKHE MTPOLIECCHI JUCTIEPTUPOBAHUS U CMEIIEHUS TIOPOILLIKOB.

VYabTpagucnepcHble METaIbl ¢ HEOOBIYHBIMU (DYHKIIHUSMHU.

HoBble TeXHOIOTUY MOJTyYEHUS YIBTPAJAUCIIEPCHBIX MAaTEPUAJIOB, OCHOBAaHHBIE HA CUHEPIEeTHKE
XUMHUYECKOT0 U (PU3UYECKOTO BO3AEUCTBHUS.

Hcnonp30BaHuE KIACTEPHBIX U YJIBTPAJAUCIIEPCHBIX MATEPHAIOB 1 HAHOKOMIIO3UTOB.
Kepamuka. Buabl GyHKIIMOHATBEHON KEPAMUKH.

Kepamuueckue matepuansl ¢ AUIIEKTPUUECKUMU, MArHUTHBIMU, OITHYECKUMU, XUMUYECKHUMU U
SEPHBIMA (QYHKIIASMHU.

[Tporneccel hopMupoBaHus U CIEKaHUs KepaMUKHU. [lepcrieKTHBHbIE KepaMUYECKHE KOMIIO3UTHI.
O6uacTu NpUMeHEeHUs1 KepaMHUECKUX MaTepHaioB.

Creki000pa3Hble 1 aMOP(HBIE MaTepUAIIBI.

TepMoanHaMuKa U KUHETUKA MTPOLIECCOB CTEKIIOBAHUSI.

CTpyKTypa CHIMKaTHBIX, OOpaTHBIX U (POCHATHBIX CTEKOJL.

AMop(dHbBIE METAJUTBI U METAJUNINYECKUE CTEKIIA.
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BricokouuncTsie cTekna sl cBeToBOA0B. Hatpuii-kanbiuii-gocharHo-cunmkaTHoe OMOCTEKIIO.
®dotoxpoMHbie cTekina. IIpo3paunas crexinokepamuka. @oToHHbIE KpucTawibl. [IpuMeHeHue
CTEKOJI.

ToHkue meHKy U nokpeitus. IneHka kak KOMIO3UT.

B3anMHOe BiIMSHHE IJICHKH U TOJUIOKKH. YCIOBHS OCKICHHUA W MOPQOJIOTHS IJICHKH.
Onurakcus. MeTopl OCaKIEHUS ICHOK.

[TpuMeHeHrEe TOHKOIIJIEHOYHBIX MAaTEPHAIIOB.

Cunrernyeckue Kpuctamisl. OrpaHka KpUCTAUIOB. MeXaHU3MBbl pOCTa KPUCTAJUIOB. MeTozsl
IIOJIy4EHUSI KPUCTAJUIOB.

[Tpobnema pocTa KpyIHBIX KPUCTAJUIOB C MAJIOH MJIOTHOCTBIO AUCIIOKALUH.

HoBbie TOKONIEHUS CHHTETHYECKMX KpUCTauioB Ha ocHoBe GaAs, GaN, SiC, wu
CBEPXIIPOBOJAIINX KyNpaToB. BUCKepHI.

O6s1acTi NpUMEHEHUsI MOHOKPHUCTAJLIOB.

JusnekTpudeckue Matepuaisl. BaxxHelmme quiaeKTpuueckue XapakTepUCTUKN MaTepUaIoB.
Cernero-, 1b€30- U MUPOIIEKTPUKU. CErHEeTOIEKTPUKU-TIOTYITPOBOAHUKY, CETHETOMAarHEeTUKH.
[TpuMeHeHnEe qUAIIEKTPUKOB.

MaruuTtHble MaTepualibl. BajkHelye TUIIbl MarHUTOMSATKAX U MarHUTOXKECTKUX MaTEpHUaJIOB.
MarHuTHbIe METAIUTBL ¥ CILIaBhI THIIA abHUKO, SmCos u Fe-Nd-B.

[Tyt moBbIlLIEHUS MAarHUTHOM 3HEPIMU CILJIABOB, CBSI3aHHBIE C MPUMEHEHUEM TEPMHUYECKOM,
TEPMOMEXAHNUYECKOW 00pabOTKH.

MarHuTOqUAICKTPUKHY THTIA PEPPUTOB CO CTPYKTYPOH IIITUHEINH, TpaHaTa, MarHETOILUTIOMOUTA.
ITpuMeHeHre MarHUTHBIX MaTEPHAJIOB.

Boicokoremnieparypusie  cBepxnpoBogHuku  (BTCII). OcoOeHHOCTH — KpHUCTaUIOXMMUHU
BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOAHUKOB. Kpurnueckue napamerpst BTCIL

Metonst nomyuenus: 00beMubix BTCII marepuanos: TBepaoda3Hblii CHHTE3, KPUCTATUTH3AIHS U3
neputekTHueckoro pacruiasa Ba2CuzO7, 0c06eHHOCTH UX MUKPOCTPYKTYPBHI.

Mertonpl nonydenus uimHHOMepHbIX BTCII-marepuasioB: JIEHTI U IPOBOAA B cepeOpsiHOU
o0oJiouKe.

[Tytu noBbliienust Kputuueckux xapaxkrepuctuk BTCII-maTepuanos: onTuMusanusi KATHOHHOTO
COCTaBa M COJEP)KaHUS KUCIOPOJA, TEKCTYPUPOBAHHUE IYTEM TEPMHUYECKONH M MEXaHMYECKON
00paboTKH, Co37aHNE IICHTPOB MMHHUHTA.

Ob6nactu npumenenuss BTCII-marepuanos.

Marepuansl ¢ HOHHOM M JJIEKTPOHHOM IIPOBOAMMOCTBIO. Kpurepum BO3HMKHOBEHUS
CYNIEPHUOHHOTO COCTOSIHUSI TBEPABIX TEII.

Baxneiimme THUNBI aHUOHHBIX M KATHOHHBIX NPOBOAHMKOB. Jlucmepcouzasl. KommosutHsle
TBEPABIE DJIEKTPOIUTHI. IIEKTPOHHO-NOHHBIE TIPOBOIHUKH.

Karonnsle matepuaiibl TuTHEBBIX Oatapeil. [I[poToHHBIE IPOBOIHUKH.

[TpuMeHeHne TBEPABIX 2JIEKTPOIUTOB B XUMUYECKUX UCTOYHHUKAX TOKA, B CEHCOPHBIX CUCTEMAX
U TaJbBaHUYECKHUX LEMAX, NPEeIHA3HAYEHHbIX U W3YYEHUs] TEPMOIAMHAMMKHU TBEpAO(a3HbIX
peaKimii, KHCIIOPOHBIX MEMOpaHax.

[TonmynpoBoiHUKOBbIE MarepHuaibl. OCHOBHBIE THUIBI MOJYINPOBOJHUKOBBIX MaTepHaloB U
TpeOOBaHUS K HUM.

OcHOBHBIE TEXHOJIOTMYECKUE MPOIIECCHI B MOJTYIIPOBOJHUKOBOM TEXHHKE.
[TomynpoBOTHUKOBBIE MaTepHallbl C PACHIMPEHHBIMH (YHKUIMOHAIBHBIMH BO3MOXKHOCTSIMHU
(TepMHUCTOPBI, MarHUTHBIE MOJYINPOBOJHUKH, CBETOM3IYYAIOIIUE 3JEMEHTHI, MaTepuaibl IS
MOJYIIPOBOTHUKOBBIX Ja3epoB). TepMOdIeKTpUIECKHE SBICHHUS.

IIpuMeHeHne MoTyIpOBOIHUKOB.

Buomarepuansl. TpeboBaHus K MaTepHagaM, UCTIOIb3YEMBIM JUIS TPOTE3UPOBAHMSL.
Knaccudukanus OnokepaMHKH MO OTHOIIEHUIO K JXKUBOM TKaHU (OMOMHEpTHas, MOpHUCTas,
OMoaKkTHBHAs, pecopoupyemas).

Kepammnueckue wmatepuansl Ha ocHoBe ZrOz, ruapokcuwi- U (QropanmnaTuta. MexaHU3M
B3aUMO/IeHCTBUS OMOKEPAMUKH C )KUBOM TKaHbI0. Kepamuka i mpoTe3upoBaHus 3y00B.
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1.4, MeToauuyecKue PECKOMEHIANH 11O CO3TAHUTIO MyHbTHMeﬂHﬁHOﬁ Mpe3eHTalun

CtpykTypa M coJep’KaHuE Mpe3eHTalMd — 3TO JIMYHOE TBOpuYecTBO aBTopa. IloneszHo
UCII0JIb30BaTh MA0JOHBI OQPOPMIICHHS Ul HOATOTOBKH KOMIIBIOTEPHOM Npe3eHTaLUH.

Crnaiinpl xKennaTenbHO HE MEperpykarb TEKCTOM, JyYllle pa3MECTUTh KOpOTKUE Te3uchl. Ha
ciaiilax HeoOX0IMMO JEMOHCTPUPOBATh HEOOIIbIINE (PparMEHThI TEKCTA JOCTYIIHBIE /ISl YTEHHS Ha
paccrositauy; 2-3 gororpadun wiu pucynka. Hanboiiee BaxXHBINA MaTepra JTy4Ilie BEIACITUTS.

Tabnuupl ¢ nupPOBEIMU JaHHBIMU IIJIOXO BOCIPHUHHMMAIOTCS CO CIAiOB, B 3TOM Cllydae
U(ppoBON MaTepHal, o BO3MOKHOCTH, JTy4Ille MPEJICTABUTH B BUIE TPAPHUKOB U AUATPAMM.

He cnepyer usnuiiHe yBieKaTbCsl MyJbTUMEIUHHBIMU 3(dexkramMmn aHuManuu. OcoOeHHO
HE)KeNaTeNbHbI TakKue 3(pPEeKThI Kak BbIJIET, BpallleHUe, BOJIHA, TOOYKBEHHOE MOSIBIICHHE TEKCTA U T. 1.
OntumanbHas HacTpoiika 3(h(heKToB aHUMaIMK — NOSABIICHHE, B IEPBYIO OUYepe/ib, 3ar0JIOBKa ciaiija,
a 3areM — TekcTa 1o ab3auam. [Tpu 3ToM ecnu HECKOIBKO CIIaiiIoB UMEIOT OJMHAKOBOE HA3BaHUE,
TO 3arOJIOBOK CJIalJ1a I0JKEH IIOCTOSIHHO OCTAaBaThCs HA 3KPAHE.

YroObl 00eCTIEYNTh XOPOIIYI0 YHTAEMOCTh MPE3CHTAIMH HEOOXOIUMO MOA00paTh TEMHBIH
1BeT ¢oHa U cBeTbli 1BeT mpudTa. Henb3s Takke BIOMpaTh (GOH, KOTOPBII CONEPKUT aKTUBHBIN
PHUCYHOK.

XenarenpbHO MOATOTOBUTH K KaXKIOMY CJIali[ly 3aMETKH 10 JOKJIaLy. 3aTeM paclieqyararb ux u
UCIOJIb30BaTh IPHU MOJArOTOBKE WJIM HAa caMoOl mIpe3eHTauuu. MOXKHO pacliedaratb HEKOTOpBIE
KJIFOUEBBIE CIIalJIbl B KAUECTBE PAa3AaTOYHOIO MaTepuaa.

Heo6xoanmo 00s13aTebHO COOI0IATh €AUHBINA CTUIIH OPOPMIICHHS TIPE3EHTAIMN U O0PaTUTh
BHHUMaHUE Ha CTUJIMCTUYECKYIO TPAMOTHOCTb.

Cnenyer nmpoHyMepoBaTh CilaiJibl. JTO MO3BOJUT OBICTPO OOpamaTbCcsi K KOHKPETHOMY
claiily B ciay4ae HE0OX0AUMOCTH.

Pexomenaanuu no coaepKaHuio U CTPYKType CIai 0B MyJIbTUMEIUNHON IIPE3CHTALNN:

1-#1 cnaiin (TUTYNBHBIN), Ha (OHE KOTOPOro CTYAEHT IpeAcTaBiser TeMy npoekra, U0 u
HAy4YHOTO PYKOBOJUTEIIS.

2-11 cnaiin. Brirouaet B cebst 00BEKT, MPEIMET U TUIIOTE3Y UCCIICI0BAHUS.

3-it caiin. Conep uT 1eNb | 3aa9u uccienoBanus. Llens mpoekTa TopKHA OBITh HaIllMCaHa
Ha HKpaHe KPYIMHBIM HIpUPTOM. 371eCh )K€, €CIIU MTO3BOJISIET MECTO, MOYKHO HANKCATh U 331a4H. 3a/1a4u
MOTYT OBITH IIPE/ICTABJICHBI U Ha CIENYIOIIEM craiize.

4-ii - cnaia. ComepXUT CTPYKTYpY paOoThbl, KOTOPYIO MOXKHO HPEAOCTaBUTh, HApUMED, B
BUJE Tpapuyeckux OJIOKOB CO CTpesiKkamMHu. A TakkKe — NepedyHrclieHue MPUMEHSEMbIX METOJI0B U
METOJIUK.

S5-ii - cmaia. [lpeacramisieTcsi comep:kaHUe M TEOPETUUYECKass 3HAYMMOCTh mpoekta. CyThb
pemraeMoil poOaeMbl MOKET ObITh MpeACTaBI€HAa B BHJE CXEM, TaOJull, Juarpamm, rpadukos,
dotorpaduii, dparmenToB ¢GuabMOB U T.I. Ha TeopeTnueckyro 4HacTh MPEACTaBICHUS IMPOCKTa
JIOJDKHO OBITH CO3[JaHO HECKOJIBKO CIIAi/I0B.

6-i1 - crmaiin. Bo3aMOXXHOCTH NPUMEHEHHs Pe3ylIbTaToB paboThl Ha MpakTuke. Ha 3Ty Temy
TaKXke JJOJDKHO OBITh HECKOJIBKO CIIAii/10B.

7-ii crnaiin. ['maBHbIE BBIBO/BI, UTOTH, PE3YNbTAThl MPOEKTa 1E€IECO00PAa3HO MOMECTUTh Ha
otaensHOM crnaiine. Ilpu 3TOM He cienyeT MepeuuciaTh TO, YTO OBLIO CHENaHO, a JIAKOHHUYHO
U3JI0KUTH CYTh 3HAYMMOCTHU IIPOEKTa WM MOJYyYEHHBIX Pe3y/IbTaTOB UCCIICJOBAHMUS.

[locnennuii cnailn. B KOHEl INpe3eHTalMU JKENATEIBHO IIOMECTUTH CIAiJ C TEKCTOM
«Cnacu0o 3a BHUMaHHe!».
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KpuTtepun oneHMBaHUs CTyIeHTA 32 NIOATOTOBKY NPe3eHTAIIUH

Kpurepun/ HEY/10BJIETBOP
OlIeHKA OTJINYHO X0po1Io Y0BJ1€TBOPHUTEIbHO UTEJIbHO
Yetko CdhopmynupoBana CdhopmynupoBana He
< chopMynupoBaHa ENb | LIeThb u TeMa | 1eNb u TeMa | chopMyIupoBa
= U pacKpbiTa  TeMa | UCCIIEJOBaHUSI. UCCIICIOBAHMS. Ha [IeJb ¥ TeMa
s UCCIIeIOBaHUSI. B | Hactuuno uznoxena | Conepxkanue UCCIIeIOBaHMUSI.
§ Kpatkoii (opme npana | mHGoOpMaIUsL 10 | MOJHOCTBIO He | [Ipo6nema He

‘éﬁ noyiHas  HMHQOpPMAIMS | TEME UCCIIEJOBAHUS | paCKPBITO. peleHa.
° 10 TEME WUCCIICAOBaHMUs | U JaH oTBeT Ha | MHdopmanus mo teme
= M JJaH OTBET Ha | MpOoOJIEMHBIN W CCJIETOBAHMUS
£ poOJEMHBII  BOMPOC. | BOIIPOC. Hanbl | HeToyHa. IIpoGiema
§ Jlaubl  CCBUIKM  Ha | CCBUIKH Ha | 0 KOHIAa HE pelIeHa.
S UCTIOJIb3yeMbIC UCIIOJIb3yEeMbIC He nasbl cchuiku Ha

pECYpCBHL. PECYpPCBHL. UCIIOJIb3YEMbIEe

peCypChl.

CoOmronaercsa enunsbii | Cobaromaercs He coomromaerca | He
= cTuiab  O(OpPMIICHUS. | €OUHBIN CTWIb | €AUHBIN CTHJIb | COOMIOaeTcs
= [Ipe3enTanus odopmiieHus. opopmienus. Craiipl | CTUITH
s KpacovHast u | Cnaiigpl TPOCTBHI B | IPOCTHI B IOHUMAHUU. | O()OPMIICHUSI.
§ HWHTEpECHas. [MOHUMAaHHUH. Oddextsr u don He | Cnaiiasl
2 Hcnosnb3yrorces Hcnoinb3yrorcs HCIIOJIb3YETCHl. MPOCTHI B
E 3¢ dexThl  aHMMaIuH, | HeKOTOpbie A PEKTHI MMOHUMAaHUH.
’§ ¢don, dororpaduu. B | u pon.
é[ pe3CHTaLU

MPHUCYTCTBYIOT

aBTOPCKHE HAXOJKHU.
= ABTOp xopouio | ABTop Bhajaeer | ABrop He mokasan | [IpencraBieHsl
= BJaJIe€T MaTepUaAIOM | MAaTEPUAJIOM I10 TeME | KOMIIETEHTHOCTH B | HCKa)KEHHBIE
= 10 TEME MCCIIEIOBAHUS. | HCCIEIOBAHMUS, HO HE | TIPEICTAaBICHUN TTaHHBIE
% Hcnonb3yer HaydHyIO | CMOT IIPE3EHTAIHH.
=) TEPMUHOJIOTHIO. 3aWHTEPECOBATh Hcrionp30BaHHBIC
2 O6nagaer HaBBIKAMHU | AyAUTOPHUIO. (bakTbl HE BBI3BIBAIOT
GE OpaTopcKOTOo Henocrarouno JIOBEPHSL.
o uckyccrBa. [loiaHO u | muTHpYeTCs Henocratouno
g:>( TOYHO UTHPYETCS | TUTepaTypa. [IUTHPYETCSI
Q WCIOJIb30BaHHAs JTuTepaTypa.
= JIMTEPATypa

8. OueHouHbIEe cpeCcTBA VISl TEKYIIET0 KOHTPOJISI yCIIeBaeMOCTH, Py0e:KHOi

8.1. MeToanka (popMupoBaHus pe3yJbTHPYIOLIEH OLleHKH

aTTeCTallMi U l'lpOMG)KyTO'-lHOﬁ aTTeCTAllMM 110 U TOraM OCBOCHMA JUCHUIIJIMHbI

B yueOGHO-MeTOnMYeCKON KapTe MUCHUILIMHBI PACHUCAHBI TEMbl M KOJUYECTBO OajoB,
KOTOpBIE€ CTYAICHT MOXET IMOJIYUYUTh 32 KAKIYI0 TeMy. MHUHMMalbHOE KOJIMYECTBO 0aIOB, KOTOPOE
CTYACHT JOJDKEH HaOpaTh B XO/€ U3YUEHUs Kypca JJs clauu 3aueTa, — 50 0ansios; MakcuMallbHOE —
100 GanoB. bammbl CKTagpIBArOTCS U3 CIEAYIONUX ITOKa3aTeleil: 3a PEeryysipHble BHICTYIJICHHUS HA
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NPaKTUYECKUX 3aHATHUAX, BHIMOJIHEHUE JTAOOPAaTOPHBIX paboT U caMOCTOATENbHYIO0 padoty — 10 20
0aJTOB 3a KKl pyOeiK; 3a TECTUPOBaHHUE — 10 15 OayoB Ha KaX 01 PyOeKHOW KOHTPOJIBHOM, 10

30 6a/mI0B HA YCTHOM OTBETE HA 3aUeTe.

BAJIVIBHASA CTPYKTYPA OHEHKHA

MuHumaneHOe MakcumanbHoe
Ne| ®dopma KOHTpOJIA KOJIMYECTBO KOJIMYECTBO
OaIoB 6aJoB
1 | Texymas paboTa CTyJICHTOB B TeueHue 1-8 nemenm,
B T.4. 0 20
e paboTa Ha JEKIHUIX 0 4
e pabota Ha 7a0OPATOPHBIX U MPAKTHYECKUX
3aHATUAX (BBICTYIUIEHHUE C JOKJIAI0M, OTBETHI 0 8
Ha TEOPETUYECKUE BOMPOCHI U JIp.)
e camocTosTeNbHAs paboTa (OArOTOBKA K
NPaKTUYECKUM U JTJAOOPAaTOPHBIM 3aHSITHUSM, 0 8
BBITNIOJTHEHHE JOMAIITHUX 3a/IaHU)
2 | 1-1 pyOexxHas aTTecTanus
9 Henens 0 15
3 | Tekymas paboTa CTyI€HTOB B T€UECHHUE
9-17 "Henenu, B T.4. 0 20
e pabora Ha JEKIHIX 0 3
e paboTa Ha 1a0OPATOPHBIX U MPAKTHUECKUX
3aHATUAX (BBICTYIUJICHHUE C JOKJIAIOM, OTBETHI
Ha TEOPETHUYECKHE BOIPOCHI U JP.) 0 4
e caMocTosTeNnbHas paboTa (MOAr0TOBKA K
MPAKTUYECKUM U J1a00paTOPHBIM 3aHITHSIM,
BBITTOJIHEHUE JJOMAITHUX 33 JaHHH) 0 4
® [IOJrOTOBKA U 3aIuTa pedepara 0 9
4 | 2-1 pyOexHas aTTeCTaIys
18 Henens 0 15
NTOTI'O 0 70
8.2. MACIIOPT
(OH1a OIICHOYHBIX CPEJICTB 110 AUCIUTUTIHE
«XUMHUS IEPCTIEKTUBHBIX HEOPraHUYECKHX MaTepUajIoBy»
Ne KonTpoJsmnpyemsblie TeMbl (pa3aeJibl) Kon HaumenoBanue
AUCHMIIUHBI KOHTPOJIUPYeMOii OLIEHOYHOT0
KOMIIeTeHIIUH cpeacTBa
1. Tema 1. MK-1 K, YO, Co, TK, /I, P,
Beenenue. Knnaccudukarms IK-2 IIp, 3
HEOPTaHNYECKUX MaTePHAIIOB IO
COCTaBY, CTPYKType, CBOMCTBaM U
00JacTIM NPUMEHEHHUS.
2. Tema 2. nK-1 K, YO, Co, TK, /I, P,
[IpenapatuBHBIE  METONBI  XUMHUHU MK-2 IIp, 3
TBEPJIOrO Tela.
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3. Tema 3. IK-1 K, YO, Co, TK, I, P,
CoBpemeHHbIe (PU3UKO-XUMUYECKHE IK-2 IIp, 3
MIPOLIECCHI MOJTYUYCHUS
HaHOMAaTEpHUAJIOB U
YJIBTPAJAUCIIEPCHBIX MATEPHAIIOB.

4, Tema 4. MK-1 K, YO, C6, TK, /1, P,
HNonHas npoBOOUMOCTH B TBEPABIX IK-2 IIp, 3
TeNax.

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

6. Tema 6. MK-1 K, YO, C6, TK, /1, P,
Baxneiimne Kiaccbl JUAJIEKTPUKOB, IK-2 IIp, 3
1X OCHOBHbIE XapaKTEPUCTUKH.

7. Tema 7. IK-1 K, YO, Co, TK, I, P,
JlromuHecHeHIIUST W Jla3epbl. Bumsl K-2 Ip, 3
JIIOMUHECIEHITUH.

8. Tema 8. MK-1 K, YO, Co, TK, I, P,
CreknooOpa3Hbie Marepuabl, IK-2 Ip, 3
KepaMHUKa U KOMIIO3UTBHI.

0. Tema 9. MK-1 K, YO, Co, TK, I, P,
Kpucraninoxumuueckuil 1u3aiiH. IK-2 Ip, 3

10. | Tema 10. IIK-1 K, YO, Co, TK, /I, P,
HanocTpyKTypbl, HAaHOKOMIIO3UTHI U MK-2 IIp, 3
HAaHOPEAKTOPHI.

11. | Tema 11. MK-1 K, YO, Co, TK, I, P,
OCHOBHBIE CBOWMCTBa JHM3JIEKTPUKOB. IK-2 IIp, 3
Baxmnerimue JUDJIEKTPUYECKHE
XapaKTePUCTUKU MaTEPUAIIOB.

12. | Tema 12. MK-1 K, VO, Co, TK, I, P,
MarsuTHble METAJUIBL U CIUIABEL. IIK-2 Hp, 3

13. | Tema 13. nK-1 K, YO, Co, TK, /I, P,
Karanuszaropsl. OcHOBHbIE MK-2 IIp, 3
TpeOoBaHUs, MPEIbIBISIEMbIE K
reTepOoreHHbIM KaTaJanu3aTopam.

14. | Tema 14. nK-1 K, YO, Co, TK, /I, P,
buomatepuansl. MK-2 IIp, 3

TpeboBanus k Matepuanam,
WCIIOJIB3YEMBIM Il TPOTE3UPOBAHMUSL.

dopma OLEHOYHOI'0 cpelcTBa: IpoBepka KoHcnekToB K, yctHbli onpoc YO, cobecenoanne CO,

tectupoBanue komneiotepHoe TK; noknan /I, pedepar P; npesenranus Ilp; 3auer 3.

23



8.3. TUIIOBBIE 3AJAHUSA ONEHOYHBIX CPEJICTB

8.3.1. Kputepuu (popMupoBaHUsi OLIEHOK

JlaboparopHble U NMpPaKTUYECKHE 3aHATHS MPU3BAHBI HAYYUTH CTYJEHTA CAMOCTOSITEIBHO
paboTaTh ¢ yueOHbIMU TEKCTAMU, MHTEPHET-PECYpPCaMHU, aHATU3UPOBATh MaTepra, CaMOCTOSTEIILHO
JIEJ1aTh BBIBOJIBI.

[lenpto a0OpAaTOPHBIX U NPAKTHUECKUX 3aHATUN JUIS CTYAEHTOB, MPUCTYMAIOMIUX K
W3YYEHHUIO Kypca, SBIISETCS:

1)
2)

3)

4)
5)
6)
7)
8)

3HAKOMCTBO C 0a30BBIMM ITOHATUSAMH Kypca;

IPUOOpPETEHNE HABBIKOB aHAJIM3a [T0JIyY€HHOM Ha JIEKLUAX U CAMOCTOATEIbHO HalIEHHOM
nHpopmanuu;

BbIpa0OTKa YMEHMSI CaMOCTOSATENbHO M KPUTUYECKHM MOAXOAMTH K H3Y4aeMOMY
MaTepuaiy;

(opMHpOBaHUE HABBIKOB YCTHOTO BBICTYIUICHUS M YUACTHS B JUCKYCCHSIX;
(bopMHpOBaHNE HABBIKOB BBICTYIUIEHUS C HAYYHBIM JIOKJIAJIOM;

(opMUpOBaHKE HABBIKOB MOATOTOBKH pedepara U Npe3eHTallnu;

(dbopMHpOBaHNE HABBIKOB pabOTHI ¢ (PU3UKO-XUMUUECKUMU NPUOOPaMU U yCTAaHOBKAMU;
(dopMHpoBaHHE HABBIKOB OOpAaOOTKH PE3Y/IbTATOB JKCIIEPHUMEHTa U (HOPMYIHPOBAHUS
IIPAKTUYECKHUX BBIBOJOB.

8.3.2. OnleHOYHBIE CPEACTBA /IS TEKYIIEr0 KOHTPOJIsI YCIIeBAeMOCTH

KonTposibHble 3aaHus [JIA OLEHKH 3HAHUNA, YMEHHH, HABBIKOB M (MJM) ONBITA
AeATeIbHOCTH, XaPAKTEPHU3YIIIUX 3Tanbl (POPMUPOBAHUS KOMIIETEHIUI B Ipouecce 0CBOCHUS
o0pa3oBaTeIbHOM NPOTrPaMMBbI

Ccbuika: Tpetbsikos 10./1., [Tytises B.M. Beenenue B xumuro TBepA0(]ha3HBIX MaTepraioB. M.:
N3n-Bo Mock. yH-Ta: Hayka, 2006. — 400 c.

https://vk.com/doc152031437_660703514?hash=8fDb48IKKyHwW2eQGJUtLUBvgrAJ6B9ueTjQHf
Y laxDs&dl=iHFtbX20cYR5ZgNxZmlaPwWzTQZ5xmw41HgEfgA9vCc

http://www.ncm.unn.ru/files/2021/01/Tretyakov_Vvedenie-v-himiyu-tverdofaznyh-materialov.pdf

Ne | Komme- 3agaHus AJ1s1 AMATHOCTHKH ¢()OPMHPOBAHHOCTH CcpuIku Ha
TeHIHs KOMIIeTEeHI U CTPAHMIBI

3az[amm OTKPBITOI'O THUIIA

3auamm JJISA THATHOCTUKHU PA3BUTHA TCOPECTHICCKHUX 3HAHMH

1. | IK-1 | [lonsatus «BemectBo» u «Marepuan». Ponbs Marepuaiion B

MK-2 | xu3nu obmectBa. KOHCTpYKIMOHHBIE U (YHKIIMOHAIbHbIE 8-13
MaTepHabl.
2. |IIK-1 | ®u3uKo-xMMHUYECKHE MPHUHLIMIBI  CO3JaHUS  HOBBIX 14 - 27
IIK-2 | tBepaodazHbIx PyHKIMOHAIBHBIX MaTEpUaJIOB.
3. |NK-1 | [IpuHuuns KJaccu(puKanuu (GYHKIMOHATIBHBIX 38 - 40, 81
IIK-2 | matepuanoB (1O COCTaBy, CTPYKType, CBONCTBaM U
o0nacTsm PUMEHEHHUS, MHOTO()YHKIIMOHAJIbHBIE
MaTepuabl).
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http://www.ncm.unn.ru/files/2021/01/Tretyakov_Vvedenie-v-himiyu-tverdofaznyh-materialov.pdf

4. | NK-1 | Xumuueckas CBSI3b U CTPYKTypa TBEpAbIX Ted. TuIbl u 113 - 123
MK-2 | 0cOOEHHOCTH XUMHUYECKUX CBs3€ii B TBEPHBIX TeNax.
Kpucrannuueckue u amopHble TBepAbIC Tela.
5. | OK-1 | KoBajieHTHBIE U MOJIEKYJIIPHBIE KPUCTAILIIBI. 127 - 146
MK-2 | [Ipuposa HOHHON U METAJUIMYECKOU CBSI3H.
Mertannnieckrue 1 HOHHbIE KPUCTAJLIBL.
6. | IIK-1 | Tumbl KpUCTANIMYECKUX PEIIETOK HOHHBIX KPUCTAJLIOB. 123 - 146
MK-2
7. | IK-1 | Amopdusie BemectBa. Crekna. CTpoeHHe U CBOMCTBa 164 - 167
IMK-2 | crexon. TepMoauHaMuKa M KHMHETHKA  IIPOLIECCOB
CTEKJIOBAHHUS.
8. |IIK-1 | dedexTsl KpUCTAIUIMUECKOW CTPYKTYPbl M PEaKIHMOHHAsS 233 - 251
IIK-2 | cnocOOHOCTh TBEPABIX TeNd. THUIBI JUCIOKAMA B
CTPYKTYpE TBEPJIbIX TEIL.
9. | IK-1 | OOpa3oBanue ToueHHbIX JePEKTOB. Teopusi KpUCTaIIOB C 251 - 257
IIK-2 | nedexramu. PazynopsmodeHne KpUCTAUTMISCKUX TBEPIBIX
tei1 1o Openkento u no Hlorrku.
10. | IK-1 | Metonsl cuHTe3a TBepAOGhA3HBIX MATEPUATIOB. 370 - 384
IK-2
11. | IK-1 | CgoiicTBa MeTaITU4YeCKNX (DYHKIIMOHATBHBIX MAaTEPUATIOB. 40 - 43
IIK-2 | HoBble BubI CIIJIaBOB.
12. | IIK-1 | Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX 43 - 54
IK-2 | coenvHEHUH.
13. | IIK-1 | Hemeramnuyeckue HEOpPraHWYeCKHE MaTepHalbl, HX 54 - 60
IIK-2 | knmaccupukanus. KamenHoe mHTBE, CTEKIO0, KBapIl,
CUTAILJIBI, SMaJH, BSOKYILIUME MaTepuaibl U UX CBOWCTBA U
IPUMCHCHHE.
14, | IIK-1 | Kepamuueckue Marepuaibl, IMOJydeHHE U  (PU3UKO- 60 - 65
IIK-2 | xuMu4ecKkue CBOMCTBA.
15. | IK-1 | KoMmmosuiimoHHble  MaTepuanbl, MX  OCOOEHHOCTH. 65 -71
IMK-2 | KepmeTsl.
16. | IK-1 | Knaccudukamuss  MaTepualioB MO  CTPYKTYpPHOMY 71175,
IIK-2 | npuHnumy. MOHOKPUCTAUTMYECKHE MAaTephajbl, WX 384 -388
CBOIICTBa, MosyueHue u npuMenenue. [Ipumepsl.
17. | IIK-1 | [IneHouHBle MaTepuanbl, METOAbl UX IMOJYyYEHHUS. 76, 388-389
IMK-2 | MexaHu3Mbl OCOKICHHS U POCTA TOHKHX TUICHOK.
Omurakcus. [Iporiecchl TOMydeHUs SMUTAKCHATBHBIX |
MOJIMKPUCTAIITNYECKHX TUICHOK.
18. | IK-1 | Ha"ocucrteMbl, HaHOMaTepualbl W HAHOTEXHOJOTHH. 76 - 81
IMK-2 | Kinaccudukanus HaHomMaTepuaios.
19. | IK-1 | Knaccudukanuss (QyHKIMOHAIBHBIX  MaTe€pHajoB 110 81
IK-2 | cBoiicTBaM M (QYHKIUSAM Ha TpUMEpPEe KepaMHUECKHUX
MaTepUajoB.
20. | TIK-1 | OyHKOWOHATBHBIE  MaTepPHalbl C  DIEKTPUICCKHUMHU 82-91
IIK-2 | cBoiictBamu.  [IpoBOAHMKH,  TOJYNPOBOJHUKH U
qdnekTpukn. O0mIas XapakTeprcTHKa.
21. | [IK-1 | BeicokoTemmepaTypHble CBEpXIIPOBOAHUKHN. KpuTHueckue
IK-2 | mapamerpsl BTCII, ocHOBHBIE TpeOOBaHMS K HUM.
22. | IK-1 | JlromuHecueHIMST W Ja3epbl. Buabl TIOMUHECIICHIIHH.
IIK-2 | OcHOBHBIE COCTABJISIFOIINE CTPYKTYPHI JIOMHHO(OPAa.
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23. | IK-1 | Knaccuyeckue IuANIEKTPUKH, HX (U3UKO-XUMHUYECKUE 85 - 87
IIK-2 | cBoiictBa u mnpuMmeHnenue. IIbe3o0-, cerHero- u
HMUPODJICKTPUKH, HMX (PU3MKO-XMMHUYECKHE CBOMCTBA U
pUMEHEHHE.
24. | IK-1 | Teepasie AIEKTPOJIUTHI c BBICOKOM HOHHOMN 87-91
IIK-2 | mpoBoguMoOcThl0, uX  npuMeHeHue. Kiaccuueckue
CYIEPUOHMKH, BaKHEHUIIME TUIIl AaHUOHHBIX U KATHOHHBIX
IPOBOJTHUKOB.
25. | IK-1 | Marepuansl ¢  MarHUTHbIMH  (QYHKIOUSIMH,  HX 91-98
MK-2 | xnaccuduranms. Depputhl, HX (UIUKO-XUMHUYECKHUE
CBOWCTBA U IPUMEHEHHE.
26. | IK-1 | MarHuUTOMATKHE W  MarHUTOXXECTKHE  MaTEpHAJIbI. 95-96
INK-2 | MarHuTOCTpUKIIMOHHbIE MaTepUAJIbI. Ob6nactu
IPUMEHEHHS MarHUTHBIX MaTepPHaJIOB.
27. | IK-1 | Marepuaisl c ONTHUYECKUMU GYHKIHSIMH. 98 - 101
IIK-2 | Cerousnyuaromue MaTepHuabl. OnToBOJIOKHO.
OnTHuyeckue cBoicTBa (POTOHHBIX KPUCTAIIJIOB
28. | IIK-1 | Marepuaisl ¢ OMOIOTHYECKUMHU (PYHKITUSIMH. 101 -106
MK-2 | TpeGoBanus K MarepuanaM, HCIONb3YeMbIM IS
onomemuiHCKuX 1eneil. Kmaccudukamms OnokepamuKu
110 OTHOILICHUIO K KUBOW TKaHH.
29. | IK-1 | buoakruBHas CTEKJIOKEpaMHKa. Mexanusm 103 - 104
MK-2 | B3aumozeicTBUsl OMOKEPAaMHKH C KHBOM TKaHbIO.
30. | IIK-1 | [lomyyeHue  yabTPaMENIKO3EPHUCTBIX  METAUIMYECKHX 104 - 106
IIK-2 | crmaBoB uid MeAMUMHCKUX 1enel. I[IlporesupoBanue
CycTaBOB ¥ KOCTHOM  TkaHu.  Mcnomb3oBaHue
HEOPTraHMYECKUX HAHOMATEPUAIOB Ui TUArHOCTUKH,
JICYSHMsI U TOCTABKH JICKAPCTBEHHbIX IPENapaToB.
8.3.3. TunoBble 3a1aHusI AJIA JTA00PATOPHBIX M MPAKTHYECKUX 3aHATHIA
(st popmupoBanns komnerenmuii IMK-1, IMTK-2)
TEMA Ne 1: Beenenue. Kitaccudukanusi HeOpraHu4ecKux MaTepuaJioB M0 COCTABY,
CTPYKTYpe, CBOHCTBAM U 00J1aCTAM NPUMEHEHHUSI.
1. Hepapxust CTpyKTypbl MaTe€pHajoB: MOJEKYJspHasi, KpHCTANIMUYECKass W JOMEHHas
CTPYKTYpa, TEKCTYpa, MPUPOJIAa H CTPYKTYPa BAKHEUIITHNX 1e(DEKTOB.
2. DKOHOMHYECKHE, TEXHOJIOTHUECKUE U HKOJIOTHUECKUE aCIIEKThI IPOM3BOJICTBA, SKCIUTyaTalluu
U pereHepaiy MaTepruaos.
3. Uro oTnnYaeT KpUCTAUIMYECKHE Tesla OT aMOP(HBIX?
4. B yeMm 3akirtoyaeTcst pa3Iuure MEeXAY JTTbHUM U OJIVKHUM TOPSIIKOM B TBEPABIX Tenax?
5. Kakumu BenMYMHaMU ONMUCHIBAETCS KpUCTANIMYECKas peuieTka?
6. Urto Ha3bIBaeTCS TPAHCIAIMOHHON (3JIEMEHTAPHON) TICUKON?
7. KakoBa npupojia MeTasin4eckoil cBsa3u?
8. CKOJBbKO aTOMOB NMPUXOIUTCS Ha deMeHTapHyto siueiky B [1K, OLIK u I'LIK pemerkax?
9. KakoBa npupoia HOHHOH CBsI3U?

10. Ha3oBuTe BakHEHIIINE TUITBI KPUCTAUTMIECKUX PEIIETOK HOHHBIX KPUCTAILIOB.
11. JTaiiTe cpaBHUTENIBHYIO XapaKTEPUCTHKY METAJUINYECKON 1 HOHHOM CBSI3H.

TEMA Ne 2: IlpenapaTuBHbIe MeTObl XUMHHU TBEP/AOIO TeJia.
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CoNoOA~WNE

10.

Teepaogaznblie peakuuu 1 (akTophl, BAUSIONUE HA UX IPOTEKAHUE.
Tonorakcu4eckue U SMUTAKCHAIIBHBIE PEAKIUU.

OKcnepuMeHTallbHOE o0ecriedeHne TBepA0(ha3HbIX peaKkiii.

Crioco0ObI MPUTOTOBIICHUS PEAKIIMOHHBIX cMeceil. [IpenapaTuBHBIE METOIBI.
TpancnoptHble peakiuu. Peakiiuu BHEAPEHUS U HOHHOTO OOMeHa.

KakoBbI OCHOBHBIE CBOMCTBA KOBAICHTHBIX KPUCTAIIOB U YEM OHU OOBSICHAIOTCS?
[TpuBenuTe npUMepsl KOBAJCHTHBIX KPUCTAJLIOB.

Kakoe 3HaueHne nMeeT KOOPAUHALMOHHOE YHUCIIO B CTPYKTYPE anmasa.
OxapakTepu3yiTe CTpyKTyphbl cajiepuTa U BIOPLUTA.

B yem cocTouT CyIHOCTh BaHH-/I€pP-BaallbCOBOW XUMMUECKOH cBsi3u? IlpuBenure npumepbl
KPUCTAJZIMYECKUX BEIIECTB C TAKUM THIIOM CBS3H.

TEMA Ne 3: CoBpeMeHHbIe (PU3HKO-XUMHYECKHE MPOLECCHI TOJYYeHUSI HAHOMATEPUAJIOB H
YJAbTPAAMCIIEPCHBIX MATEPUAJIOB.

BOoo~NoOR~WNE

15.

0.
11.
12.
13.
14.

DIIEKTPOXUMHUYECKOE BOCCTAHOBIICHUE U HAHECEHUE MOKPBITHH.

AHOJHOE U TEPMUYECKOE OKCUIUPOBAHUE.

Karonnoe pacnsuienue. Mcnapenue B Bakyyme.

BolpamyBanue MOHOKPUCTAIIOB. [ 'HaApOTepMaIbHbIE METO/BI.

"Cyxue" MEeTOJIbl BBICOKOTO JIaBJICHUS.

OCHOBHBIE IIPEJICTABIICHUS O MEXaHU3MaX POCTA IJIEHOK U OKPBITUM.

DnUTaKCcus, €e IPUMEHEHNE B TEXHOJIOTHH TTOJTYIPOBOIHUKOBBIX TETEPOCTPYKTYP.
[TonukpucTaminyeckue MOKpPbITHUSI.

XUMUYECKOE OCAKICHUE TIJICHOK U MOKPBITHI U3 Mapa.

[Mpunmuner CVD TexHOoI0ruu.

Hcnonp30BaHue 30b-TeNb TPOLIECCA TTPU MTOTYUYEHHUH TIEHOK.

Texnonorus Jlearmropa—biaogxerrt.

Baxwueiimue (puzndeckre METOAbI MOIyYeHHS IIJICHOK U MTOKPBITHH.

Hanomarepuanbsl, 0cCOOEHHOCTh HMX CBOWCTB IO CPaBHEHHUIO C OOBEMHBIM COCTOSIHHEM
BEII[ECTBA, PeaJIbHBIC U TOTEHIIMATBHBIE 00JIACTU UCIIOIH30BaHMUS.

CoBpemeHHbIE  (PU3UKO-XMUMHUYECKHE  TPOIECCH  TMOJNY4YEeHHUs  HAaHOMAaTepwalioB U
YIBTPAAUCIIEPCHBIX MAaTEPUAIIOB.

TEMA Ne 4: NonHasi npOBOAUMOCTD B TBeP/bIX Tejax.

arONE

HonHast MpOBOAUMOCTD U TBEPABIE IIEKTPOJINTHI.

TunuyHele TBEPABIE DJIEKTPOIUTHI U MEXAHU3M ITPOBOIUMOCTH.

["ajorenny - ¥ KUCIOPOACOAEPKAILNE HOHHBIE IIPOBOJHUKH.

B-Al203, Agl u ux IPOU3BOAHBIC.

Kpucrannoxumuueckne KpUTEpUNA BOSHUKHOBEHHSI CYIIEPUOHHOIO COCTOSIHUSL TBEPABIX TEII.
Baxuelime o01acTi NpUMEHEHUS TBEP/BIX dJIEKTPOJIUTOB.

Ilepeuncinre 1 0XapaKTepU3yHUTe TUIIBI TBEPABIX PaCTBOPOB.

B gem 3akmovarores paznuuus uzomopdusma I, 1T u 11l poga?

UTto Takoe M30BAJICHTHBIN U T€TEPOBATICHTHBIN H30MOphU3M?

Kak nposiBisieTcs HUXHHUM IOPOr CMEUIMBAEMOCTH ?

. Kakue BeiecTBa Ha3bIBatOT H30CTPYKTYPHBIMU?
. UTo MOXeT ObITh MIPUUMHON ehopMaIK PELIETKH MPH 00pa30BaHUU TBEPIOTO pacTBopa’?

Cdopmymupyitte npasuia Berapaa u FOm-Posepu.

. ChopmynupyiiTe mpaBUIO aJINTUBHOCTH XapaKTepa XMMUYECKOM CBSI3H.
. Kakoe nosnosxenue J1eKuT B OCHOBE SHEPreTHYeCKOi Teopuu nzomMopdpuzma’?
. B uem 3akirodaeTcs OCHOBHas 3a/1aua SHEPreTHUECKOM Teopun nzomopdusma?
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16.
17.

Yrto 00BSACHIET OCHOBHOE YPaBHEHUE SHEPreTUUECKON TeOpuHu u3oMoppusma?
[Touemy GonblIOE pa3nuyKe AEKTPOOTPULATEIBHOCTEH KOMIIOHEHTOB PACTBOPOB MIPUBOAUT
K YMEHBIICHUIO TPEAETIOB N30MOP(PHON CMECUMOCTH?

TEMA Ne 5: BeicokoTeMnepaTrypHble CBepXIPOBOJHUKH.

ok w

~

10.

11.
12.

HcTopus otkpbiTst ocHOBHBIX BU10B BTCII.

OcoOenHoctu KPUCTAJUIOXUMHUHU BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOJHUKOB,
MOJINAAPUYECKOE ONMCAHUE U JIOKAJIbHAsI CTPYKTYpA.

OcobeHHoCTH (PU3NYECKUX CBOMCTB.

Teopun BTCII. Kputnueckue napamerpst BTCII, cnabbie cBS3H, TUHHUHT.

Mertoapl nonyderus. Metroasl nonyuenus oobemHbsix BTCII maTtepuanos: TBepaoda3HbIi
CUHTE3, KpUCTAJUTH3AIMs U3 TepuTeKThndeckoro pacruiaBa YBa,CusO7x u Bi-comepxamux
BTCII, 0co6eHHOCTH MUKPOCTPYKTYPBHI.

MeTto/1bl I0JTy4€HHS TOHKUX IIJIEHOK, UX CTPYKTYpa U CBOICTBA.

Poct kpucramioB, kpucramun3auus U3 NEPUTEKTUUECKOTO pacajia.

Mertonpl nonydenust anmuHHoMepHbIx BTCII-marepuanoB: JeHTHI M IPOBOJa B cepeOpsHOiM
000J104Ke, MICHKN Ha OUTEKCTYpUPOBAHHON METaJUIMYECKOM JICHTE.

[Iytu mnoBbiieHuss Kputudeckux xapakrepuctuk BTCII-marepuanoB: onTuMu3anus
KaTHOHHOI'O COCTaBa M COJAEPKaHUsI KUCIOPOJa, TEKCTYPUPOBAHUE NMYTEM TEPMUUYECKOU U
MEXaHUYECKOI 00paboTKH, CO3aHe LIEHTPOB TMHHUHTA.

[loBbllIEHHME  NUHHUHIA  MAarHUTHONO  MOTOKAa  IyTEM  CO3JaHHd  HAHO- U
MUKPOHEOJHOPOIHOCTEN B MaTpULIE CBEPXIIPOBOAHUKA, HAHOKOMIIO3UTHI.

DK30THYECKHE CBEPXIIPOBOAHUKY (opranudeckue ceepxmnpooanuku, HTCII).

Ob6nactu npumenenus BTCII-marepuanos (ycrpoiictBo SQUID-marauromerpa, Tomorpada,
oe3Ja Ha MAarHUTHOM MOJYIIKE, AHTEHH, JIOTMYECKHUX 3JIEMEHTOB, IPOMBIIIJIEHHBIX
JUIMHHOMEPHBIX CBEPXIIPOBOJHUKOB, OTPAHUYMTENECH MPEAEIbHO-A0MYCTUMOTO Toka, MI'/I-
reHEePaToOpOB, TpaHc(hOpMaTOpOB).

TEMA Ne 6: BaxkHeiilue KJIacchl IH3JIEKTPUKOB, HX OCHOBHbIE XaPAKTEPUCTHKH.

agrwbdE

7.
8.
9.
10.

OcHOBHBIE CBOMCTBA JUAJIEKTPUKOB.

Baxneiimme IuaIeKTpUYecKrue XapaKTEPUCTUKN MaTEPUAIIOB.

Kpucrannudeckue cTpyKTypbl OCHOBHBIX IUIJIEKTPUUYECKUX MATEPHAIIOB.

OCHOBHBIE THIIBI AUDJIEKTPUKOB.

Kpucrannuueckue CTpyKTypbl IUIJIEKTPUKOB. J[MANEKTPUKHM C HEINMHEWHBIMHM CBOMCTBaMH.
Cernero-, 1b€30- U MUPOITEKTPUKU HA OCHOBE COJIEH, CIIOKHBIX OKCUI0B M OKCOT'aJIOTEHUIO,
JIOMEHHAas CTPYKTYpa U METJI TUCTEPE3UCA.

HoBple = Tumbl  aKTUBHBIX  JUAJIEKTPUKOB  (CETHETOANEKTPUKHU-TIOIYIPOBOAHUKH,
cerHeromarHeTukiu.) Ilpaktuueckoe npuMeHeHHe JUIIEKTPUKOB.

VYerpolicTBa XpaHeHHsI UH(POpMAalMM Ha OCHOBE IU3JIEKTPUKOB.

CerHeroseKTpUKH, CETHETUIIEKTPUKH, OCOOEHHOCTU UX CTPYKTYPBI.

Hcnonp30BaHne CETHETORIEKTPUUECKUX MAaTEPUAIIOB JJIsl XpaHEHUS! HHPOPMAaIIUH.
ITMpO3IIEKTPUKY U IIbE30DIIEKTPUKHU.

TEMA Ne 7: JIroMuHecueHIUs 1 Ja3epbl. Buabl JloMuHecHeHINH.

agbrwbnE

Buae! mroMuHECHEHIIMMN.

OcCHOBHBIE COCTaBJISIONINE CTPYKTYPHI JIIOMHUHO(DOPA.
TunuaHeie TIOMUHOPOPBI, 0COOCHHOCTH UX CTPYKTYPHI.
HNoHbI-akTUBATOPHI.

TBepaoTenpHbIE Ja3epbl U MAaTEPHUAIIBI IS J1a3€POB.
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TEMA Ne 8: Cteky1000pa3Hble MaTepUaJibl, KePaMUKA H KOMIIO3UTHI.

ook wdE

~

10.
11.
12.

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

24.
25.

26.

27.

KakoBa ocHOBHasi 0COOEHHOCTb CTPOCHHS HEKPUCTAIIMUECKUX TBEPBIX TeJ1?

KakoBbl OCHOBHBIE MOJIENIN CTPOCHUS HEKPUCTAIIIMUYECKUX TBEPBIX TEI?

ChopmynupyiiTe mpaBuia 3axapraceHa.

Kak hopmupyercst crekiioodpaznoe coctosHue?

Yro ABnsercs cTekiioodpazoBarenem?

JlaiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY CBOMCTB METAJUIMUECKHUX, MOHHBIX U KOBAJEHTHBIX
KPHUCTAJIJIIOB.

B uem cocTout paznuuue uaeaabHbIX U pealIbHbIX KpUCTAIIIOB?

CpaBHuTE pa3Hble THUIBI BEIIECTB IO 3JIEKTPOIPOBOAHOCTH. B dYeM cocToUT NpuYMHA
paziauuunii?

[IpuBenure npuUMepsl KPUCTAUIMYECKUX TBEPABIX TEN C Pa3IU4YHBIM THIIOM CBS3U H
CTPOCHHUEM, OXAPAKTEPU3YUTE UX OCHOBHBIE CBOKCTBA.

Creki000pa3Hble MaTepualbl, KEpaMHUKa U KOMIIO3UTHI.

Kuneruka u TepMoiMHaMUKa MPOLECCOB KPUCTAIUIU3ALMH U CTEKIOBAHUS.

PeanbHast cTpyKkTypa OKCHIHBIX, (TOPUIHBIX, CHUIMKATHBIX, OOpaTHBIX, (oc(aTHBIX U
XaJIbKOTE€HU/IHBIX CTEKOJI.

KoH1eHTpalnoHHOE paccioeHue CTEKOI.

OU3NKO-XUMHUYECKUE IPUHLHUIIBI YIIPOUHEHUS CTEKOJL.

XVMMHYECKHE OCHOBBI TEXHOJIOIMH BBICOKOUUCTBIX CTEKOJI IJIS1 ONITOBOJIOKHA.
CrexiiokepamMka, CBOMCTBA U 00JIaCTH IPUMEHEHUS.

Crpykrypa kepamuku. Kepamuueckue koMrno3utel. CUTaIUIbL.

Merannuueckue crekia. CBoilcTBa MaTepranoB HA OCHOBE METAINIMYECKUX CTEKOJI.

®DOTO - ¥ TEPMOXPOMHBIE CTEKJIA.

Hcnonp30BaHuE CTEKOJ B TEXHOJIOTUH 3aXOPOHEHUS SJEPHBIX OTXO/0B.

CrpykTypa kepamuku. Onucanue, S3HepreTuYeckre BKIIa/Ibl IOBEPXHOCTH, 00beMa U IIp.
Knaccugukarus kepaMHUecKuX MaTepHalioB.

Kepamuueckue Marepuanel ¢ JMIJIEKTPUYECKMMHM, MArHUTHBIMH,  ONTHYECKUMH,
XUMHUYECKUMHU U STACPHBIMU (PYHKLIHSIMU.

XynoKeCcTBEeHHas1 KEpaMHUKa.

Cragun monydeHus: kepamuku. IIpeccoBanme. Meroasl cnekanus. HoBbie BuabI
(GYHKIMOHATBHON OKCHTHON U OECKUCIIOPOTHON KEpaMUKH KaK ajlbTepHATHBHBIE MaTEPUAIIbI.
[IInukepHOE MTUTHE, TOHKAsE Kepamuueckas TexHosiorusa. HoBble mponeccsl B ((opMUpOBaHUU
Y CIIEKaHUM KEPAMHUKH.

[Tenokepamuka. TpaHcopmanroHHoe ynpouHeHue. llepcriekTHBHBIE KepaMHUYECKHe
KOMITO3UTBHI.

TEMA Ne 9: KpucranjoxumMudecKuii 1u3aiiH.

=

o

~

B 4em cocTonuT npuuMHa OTKIOHEHHS OT CTEXMOMETPHUH COCTAaBa TBEPABIX TEN?

Yto 03HauaeT TEPMUH «IAEPEKThl HECTEXUOMETPUUYECKOTO MPOUCX OKICHUSIN?

Kakne npumeps! nedexkTooOpa3oBaHus B KPUCTALIMUECKUX COCTUHEHUSAX MPU OTKIOHEHUU
OT CTCXUOMETPUHN BBl MOKCTEC HpI/IBeCTI/I?

C 4eM cBs13aHa NpHpoJia 00pa30BaHUs BaKaHCHH B KpUcTaiax?

KakoBa cBs3B )Ie(l)eKTOB THIIA BaKaHCHUI ¢ 00JaCTBI0O TOMOTE€HHOCTH auarpamMm COCTOSIHUSA
OMHAPHBIX COCIMHEHUI?

Kak  MOXHO  perynmupoBaTb  KOHUEHTPAUUIO  J€(PEKTOB  HECTEXHOMETPHUYECKOIO
IIPOUCXOXKACHUS?

OxapakTtepu3yiiTe BIUSHUE pUMeECeil Ha paBHOBECHE JE€(PEKTOB.

Kakue npumecu Ha3bpIBalOTCS F€TEPOBAJIEHTHBIMU?
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9.

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

20.

Kakue neexTbl Ha3bIBAIOTCA TPUMECHBIMH?

OxapakTepu3yiTe B3aUMOCBS3b 1e(PEKTHOCTH M (PU3MUECKUX CBOWCTB TBEPJIOTO TEIa.

C 4eM cBsi3aHa MpHpoJIa 00pa30BaHUs BaKaHCHH B KpUcTaiax?

Kaxkue BU1bI BakaHCHI1 Bbl 3HAETE U B UEM UX Pa3IUUHS?

B uem cocrouTr OCHOBHOE OTIMYME OOpa30BaHUS BAaKaHCUM B YMCTBIX MeETalljlaX U B
MeTaJTn4eckux (azax?

Kakumu ¢akropamu onpenensieTcsi COOTHOIIECHHE JePEKTOB Pa3HOI'0 THIIA B METANTHIECKUX
KpucTamuiax?

Kakoii 3¢ hekTHBHBIN 3apsig HIMEIOT TOYeUHBIC Te()EKTHl B METAJIaX U MHTEPMETAJUIMYECKUX
COCTUHEHUIX?

OxapakTepu3yiiTe BO3MOKHbIE MEXaHU3MbI 00pa30BaHUs BaKaHCUN B MeTalIaxX.

[IpuBenuTe npuMeEpsbl Pa3ynopsA0UYCHHS] HHTEPMETAJUIMYECKUX COCUHEHUN.

B xakux mpenenax MOXET M3MEHATHCS KOHICHTpaLus Ie(pEKTOB B HECTEXHOMETPUUYECKHUX
MeTaJTn4eckux (azax?

MOXHO M  peryaupoBaTh KOHIEHTPAUUIO Je()EeKTOB B  HECTEXMOMETPUYECKHX
MeTaJmn4eckux (azax?

Uro xapakTepus3yoT «auarpaMmMmsl bpoyapa»?

TEMA Ne 10: HaHOCTPYKTYpPbI, HAHOKOMIIO3UThI 1 HAHOPEAKTOPHI.

oukrwdE

10.

O6pa3zoBanue HOBOM (ha3bl.

3apojpliieodpa3oBaHue.

CnuHOIambHBIN pacra.

Kunertuka pocta 3apojsiiieii.

®opMupoBaHUE YIbTPATUCIEPCHBIX CUCTEM.

Knacteppl. OBomronuss OT MOJEKyl K MarepuanaM. KiacrepHele cepuM, YCIIOBUS
cTabuiau3aluy HEOOBIYHBIX CTENEHEW OKUCIEHMs, YCTOMYMBOCTh U  PEAKLMOHHAs
CHOCOOHOCTh NMPH H3MEHEHMH KPATHOCTH CBSA3M, SJIEKTPOH-IE(MUIMTHBIE COEJAUHEHHs C
MHOTOIIEHTPOBOM CBSA3bI0 METAJLI-METaLIL.

Konnencauus  kjmactepHbIX — ()parMeHTOB ¢ oOpa3oBaHMEM  IeMel,  CEeTOK.
HanocTpykTypbl, HAHOKOMITO3UThI U HAHOPEAKTOPHI.

Mesonopuctslie ctpykTypsl, C/I', asporenmu.

Martepuansl 1j11 MUKpo3JieKTpoMexaHndeckux cucreM (MEMS).

TpaguMOHHHBIE U COBPEMEHHBIE TEXHOJOTUU TOIYUYEHHS YIbTPAJUCIEPCHBIX MaTEPHUAIIOB
(MeTo/bl XMMHUYECKON TOMOT€HM3AIMH, HEPAaBHOBECHBIE METO/IbI, METO/Ibl, OCHOBaHHbIEC Ha
CHUHEpPIreTUKe XHMHMYECKOro M (U3UYECKOro BO3ACUCTBHS, MeXaHMYeCKHe U (DU3MKO-
XUMHUYECKHE MPOLIECCHI JUCTIEPIUPOBAHUS U CMELIEHUS TTOPOILIKOB.)

TEMA Ne 11: IosrynpoBoAHUKH M UX cBoiicTBa. [lo1ynpoBOAHUKH ¥ CBETOM3Iy4YalOIIHe

3JIeMEHTBI.

1. OcHOBHBIE TUIIBI TTOIYITPOBOJHUKOBBIX MaTE€PUAIIOB.

2. OmpeneneHusi, 30HHAsI TEOPHS, XUMHUUYECKUN COCTaB, TPEOOBAHMSI, UCXO/IS U3 MPAKTUIECKOTO
NpUMEHEHHS, aMOP(HBIE TOTYITPOBOTHUKH.

3. Kpucrammieckue CTPYyKTypbl OCHOBHBIX MOJTYIIPOBOIHHUKOBBIX MATEPHAJIOB.

4. TepMOdIEKTPHUUECKHE SBICHHS.

5. TlpuHOMO JEWCTBHSI OCHOBHBIX IMOJYIPOBOJHUKOBBIX YCTPOWCTB (IHMOJ, TpPaH3UCTOP,
dorosnement, CUD, nazep, npeodpazoBaHUe COTHEYHON SHEPTUH).

6. TlonynpoBOTHUKOBBIE MaTepHabl C PACHIMPEHHBIMU (DYHKIIMOHATBHBIMUA BO3MOXKHOCTSIMHU
(TepMHCTOPBI, MAaTrHUTHBIE TIOJTYIPOBOIHUKH, MaTEPUAIIBI JUIS TOTYITPOBOAHUKOBBIX JIA3€POB,
onto- u akyctoanektponuku, OLED, TFT).

7. OCHOBHBIE TEXHOJIOTUYECKHE TIPOLIECCHI B TIOIYIIPOBOTHUKOBOW TEXHHUKE.
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10.
11.

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

20.
21.

22.
23.
24.
25.
26.

217.
28.

29.

['erepocTpyKTyphl U cBepxpenieTku. KBaHTOBbIE TOUKH M UX CAMOOpPTaHU3aIlHsl.

[IpoGiieMbl M TEHAEHUWHM B COBPEMEHHOW XUMHH M TEXHOJIOTUU TMOJYIPOBOJIHUKOB.
DOTOHHBIE KPUCTAILIBI.

Kakue nonynpoBoHUKY HAa3bIBAIOTCSI COOCTBEHHBIMU?

Kakne pmedexTsl o00pa3yloTcs B pe3yiabTare COOCTBEHHOTO pa3yHopsAOYCHHS B
MOJIyIPOBOJHUKAX ?

Kakotii (pm3nuecknii CMBICT UMEET KOHCTaHTa COOCTBEHHOW MOHU3AIUY B TIOTYITPOBOTHUKAX ?
HazoBuTe TUIIBI OCHOBHBIX HOCUTEINEH 3apsifa B COOCTBEHHBIX MOTYIPOBOIHUKAX.

[ToueMy B OIyIpOBOAHMKAX IIPEAIIOUYTUTENBHEE IEKTPOHHOE pa3ynopsoueHue?

YTo 03HaYaeT TEPMHUH «IIPUMECHOE Pa3yNopsA0UYEHHUE» B OIYIIPOBOIHUKAX?

Kakue nmpumecu Ha3bIBAIOTCS TOHOPHBIMU?

Kakune nmpumecu sSBISIOTCS aKLENTOpaMu?

UTto 03HavaeT NOHATHE «TEMIIEpaTypa UCTOLEHUS IpUMecen»?

OxapakTepu3zyiTe 3aBUCUMOCTb KOHLIEHTpAlMM HOCUTENEM OT TeMIepaTypsl B
IIOJIyIIPOBOJIHUKAX.

Uto o3HauaeT TePMUH «COOCTBEHHOE aTOMHOE Pa3yIopsioueHue»?

Kakne nedexTsl MOTyT 0O0pa3oBBIBATBCS B  pe3ysbTaTeé COOCTBEHHOTO aTOMHOTO
pa3ynops104eHus B MOIYIPOBOIHUKAX?

[Toyemy B OTnMuYME OT METAUIOB NE(PEKTHI B IOJYNPOBOAHUKAX HMEIOT SJICKTPUYCCKHUN
3apsia’?

KakoBsl onpeeneHus 1e(eKTOB-JOHOPOB U Ie(heKTOB-aKIIEITOPOB?

KakoB MexaHn3M o0Opa3oBaHMs TOUEYHBIX 1€(EKTOB B COOCTBEHHBIX MOTYIPOBOTHUKAX ?
Kakwue turibl 1eh)eKToB MOTyT 00pa30BBIBATHCS B ITOTYIIPOBOHUKOBBIX COCAMHCHHSIX ?
Kakoil KOMIIOHEHT NIpM HMOHM3AaLUMUKU WrPaeT pojib JOHOpPa B IMOJYIPOBOJHUKOBBIX
coeuHEeHUsX?

UTO 03HAaYaET NOHATHE KYCIOBHE 3JEKTPOHEHTPATIBHOCTI»?

Hanumure BblpakeHue JUisl YCIOBUS 3JEKTPOHEHTPAIBHOCTH B COOCTBEHHO JE(PEKTHOM
MOJIYIIPOBOIHUKE.

Hanummre ypaBHeHue oOpazoBanmsi nedekrtoB Tuma LloTTku mns coenuHeHwss MX u
COOTBETCTBYIOIIEE BBIPAKEHNE 3aKOHA JICUCTBYIOIIMX Macc.

TEMA Ne 12: MarauTHble METAJLIbI U CILIABHI.

Nogakown

© ™

10.

11.
12.
13.

DneMeHTHl TEOpUHU MarHeTusma. JloMeHHasi CTpyKTypa u netiisa ructepesuca (dpeppo, heppu-
, aHTU(EePPOMArHEeTUKH ).

MarHuTtHbIe CBONCTBA TBEPBIX TEIl.

Krnaccudukanus MarHUTHBIX CBOMCTB TBEPIBIX TEII.

JlnamarHeTuky U mapaMarHeTHKH.

Baxuelmre THITBI MArHUTOMSATKAX ¥ MarHUTOXECTKUX MaTEPHUAJIOB.

MaruuTHbEIE METAJUILI M CIUIaBBI THIIA aabHIK0, SmCos u Fe-Nd-B.

[TyTv TOBBITIICHUSI MAaTHUTHOW YHEPTHH CIUIABOB, CBS3aHHBIC C MPUMEHEHHUEM TEPMUYECKOM,
TEPMOMEXaHUUECKOM W paTualliOHHON 00pabOTKH.

Kpucrammmaeckast cTpykTypa peppoMarHeTHKOB.

MarauToAudNeKTPUKU  TUMa  (QEeppuUTOB  CO  CTPYKTYpOMl  IIMHHENTH, TpaHaTa,
MarHeTormoMonTa. Marepuaibl ¢ KOJUIOCATBHBIM MarHeTOCONPOTHBICHHEM (HOBBIC
MarHUTOAKTUBHBIE KOMITO3UTHI U MaTePUATBI I MATHUTHOW 3alMCH, CITIUHTPOHUKA).
YcrpolicTBa 3amMcl W XpaHEHWs WH(DOpPMAMM HAa OCHOBE CETHETODJICKTPHKOB U
(beppOMarHeTHKOB.

®deppo-, heppu - 1 aHTUPEPPOMATHETHKHU.

OcHOBHBIE KJIaCCHl MAaTHUTHBIX MaTePUAIOB, 001aCTH UX IPUMEHEHHS.

OCOoOCHHOCTH CTPYKTYPHI OKCHIOB TIEPEXOJHBIX METAJIOB, IIMHUHENEH, T'PaHaTOB,
WIHBMEHHUTOB U TIEPOBCKUTOB.
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TEMA Ne 13: KaTtaau3aTopsl.

OcHoBHBbIE TpeOOBaHMsI, IPEIbBIAEMbIC K T€TEPOTeHHBIM KaTaau3aTopam.

IIpuHIUIIBI CO31aHNS MAaTEPUATIOB C BBICOKOW YAEIBHOU IIOBEPXHOCTHIO.

Hano3zepHucTbIE 1 ME30IIOPUCTHIE CUCTEMBI KaK HOCUTEJIN BEIIECTBA-KaTaau3aTopa.
Kepamudeckne neHbl Kak HOCHUTEIH, a3pOoreiid, mpodiieMa YCTOHYUBOCTH K CIICKaHHIO.
HoBble THmBI MaTepualloB Ui KaTajau3a, BBICOKOJUCIIEPCHBIE OKCHJbl METAJJIOB JJIs
KaTaJIUTHUYECKOTO TOPEHHUS, JOXKUTAHUS MPOLYKTOB CrOpaHMsl, XaJIbKOT€HUIHbBIE KJIacTephbl
Ui (poTOKaTaIu3a.

6. Oxcup Tutana B GOTONETPaAIIH.

NmMmoOunm3anust pepMeHTOB.

8. LleoauTsl.

agrwnE

~

TEMA Ne 14: buomaTtepuaJbl.

N

8.

9.

1. TpebGoBaHus K MaTepUaIaM, UCIIOIb3YEMBIM IS POTEC3UPOBAHUSI.

2. Knaccudukanus OMOKEpaMHUKH IO OTHOIICHHIO K KMBOW TKaHU (OMOWHEPTHAs, IMOPHUCTas,
OMoaKTUBHAsI, pecopOupyemasi).

Kepamuueckue Mmarepuainsl Ha ocHOBe Al2O3 u ZrO2, rugpokcui- u propamnmnaTuTa.
buoakTuBHas cTekiokepamuka. MexaHu3M B3auMOACHCTBUS OMOKEPAMHUKHU C )KUBOM TKAHBIO.
®eppoMarHuTHas U paIMOaKTUBHAS OMOKEpaMHUKa JIJIsl ICUCHHUS 3TI0KAUYECTBEHHBIX OITYXOJIEH.
YabpTpaguciepcHble MAHTAaHUTHI MAHTAHUTHI B TEPMUYECKOM JICYCHUH PAKOBBIX OIyXOJICH U
TpaHCIIPTE JIEKAPCTB.

Kepammuka ajist mpoTe3upoBaHus 3y0OB.

YrnepoaHasi KepaMuKa Jisl CEpACYHOro KianaHa.

Marepwuansi ¢ 3pdekTom namsaTH (HUTHHO).

10 Yraepos kak MaTepuan UMILJIaHTaHTOB.

11. buomumeTnka.

o s wW

© oo~

8.4. Bonipocsl 1151 NpoBeeHUsI Py0eKHOT0 KOHTPOJIS 3HAHU
(s popmupoBanus komnerennuii IMK-1, ITK-2)

Bonpocwt k pybdescnoii konmpoavhnoii paoome Nel

[lonsitus «BemectBo» u  «Marepuan». Ponp MarepuansoB B KH3HH — OOIIECTBa.
KoHcTpyKIIMOHHBIE U (PYHKIMOHAIBHbBIE MaTepHAaIbI.

[TpuHIMIIBI CO3/1aHUS HOBBIX TBEPAO(DA3HBIX (PYHKIIMOHAIBHBIX MAaTEPHUAJIOB.

[Tpunmune! knaccuukauy GyHKIHOHAIBHBIX MaTEPUAIOB (110 COCTaBY, CTPYKTYpE, CBOMCTBaM
1 001acTAM IPUMEHEHUSI, MHOTO(QYHKIIMOHAIbHBIE MAaTEPUAIIbI).

OCHOBHBIE THITBI (PYHKIIMOHAIBHBIX MaTE€PHUAJIOB.

JledexThl KpUCTaNTNYECKOW CTPYKTYPhI U PEaKIIMOHHAS CTIOCOOHOCTh TBEP/IBIX TEJl.
OyHnaMeHTaIbHble  (PU3MKO-XMMUYECKHE TPUHIMIIBI  CO3/aHUS HOBBIX  TBEpHO(a3HBIX
(GYHKIIMOHAJIBHBIX MaTEPHAIIOB.

XuUMHUECKasi CBS3b U CTPYKTypa TBEPAbIX Tel. THMBI U 0COOEHHOCTH XMMHUYECKHX CBS3€i B
TBEP/bIX TeJax.

Knaccugukarus Bepabix ten. Kpucrammmueckue n amopgHbie TBepable Tena. CBA3b CTPYKTYpa
— CBOICTBA B TBEP/IbIX TeIaX.

Kpucrannoxumuueckas kiaccudukanus TBEpAbIX pacTBOPOB.

10. TIpupona MOHHOW W METAITMYECKON CBSI3H.
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11.
12.
13.
14.
15.

16.
17.
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.

Mertamndyeckue ¥ HOHHbIE KPUCTAIUIBI.

KoBasieHTHBIE U MOJIEKYJISIPHBIE KPHCTAILIBL.

THIBI KPUCTAJUIMYECKHUX PEIIETOK HOHHBIX KPHCTAILIOB.

Kpucranisl ¢ BOZOPOAHBIM TUIIOM CBSI3H.

Amopdubie BemectBa. Crekna. CTpoeHHE M CBOWCTBA CTEKOJ. TepMOAMHAMHUKA M KHHETHUKA
IPOLIECCOB CTEKIOBAHMUS.

Kpucrannoxummuueckas KIacCH(pHUKAIH TBEPIBIX PaCTBOPOB.

N3omopdu3m: Tunsl ¥ 3akoHbl n3oMopdusma. TepmoauHaMuka uzomopdusma.

Peanbnass crpykrypa TBepmoro Tena. JledeKTbl KpPUCTAUIMYECKOTO CTpOeHHsA. Buisl
HPOTSKEHHBIX JI€(PEKTOB.

Ob6pazoBanue ToueuyHbIX AedekToB. Teopus kpucraiioB ¢ nedpexramu. PasymnopsgoueHue
KpUCTaNINYECKUX TBepbIX Ted 1o dpenkento u no Hlortku.

Bnusiaue nedexkTHoi CTpyKTYphl Ha CBOWCTBA MHOTORJIEMEHTHBIX COCIMHEHHH.

dusnueckue METoAbl UcCieloBaHMs 1e(eKTOB. DJEKTpoHHas MHUKpockonus. CkaHupyromas
MHUKPOCKOTIHS.

Knaccugukanus tBeprodasHbiXx (yHKIHOHATIBHBIX MAaTepHajoB IO COCTAaBY: METAJUIMYECKHE,
HEMETAUTNYECKNE U KOMIIO3HIIMOHHEIE.

CBoiicTBa METAIUINYECKUX (PYHKIIMOHAIBHBIX MaTepuanoB. HoBble BUbI CIIJIaBOB.

Marepuaisl Ha OCHOBE BBICOKOMOJICKYJISIPHBIX COSAMHEHUIA.

Hemerannnueckue HeopraHnyecKre MaTepualbl, X KIacCUpUKALMSL.

Kamennoe nuThE, CTEKIO, KBapll, CUTAJUIBI, AMAaJH, BSDKYIIUE MaTe€pHalbl U UX CBOHCTBA U
IPUMEHEHHUE.

Kepamudeckne matepuaisl, OITy4eHUE U (PU3UKO-XUMUYECKHE CBOMCTBA.

KomnozuimonHsle Mmatepuabsl, UX 0coOeHHOCTU. KepMmeTsl.

Knaccugukanuss mMatepualioB 1Mo CTPYKTYpPHOMY TNpu3HaKy. Kpucrammmueckne u amopgHbIe
TeJla, UX CBOMCTBA.

MoHOKpHCTAIITMYECKIE MaTepHAaIIbl, IX CBOWCTBA, MOJy4YeHHE U MpuMeHeHue. [Ipumepsr.
[IneHouyHble MaTepuasibl, METO/Abl UX MONXy4eHUS. MeXaHU3Mbl OCXICHHUS M POCTa TOHKUX
IJICHOK.

Onutakcus. [Tporeccel moaydeHns AMUTAKCUATBHBIX U MOJUKPUCTAIMYECKUX TIIEHOK.
[TonsiTre 0 camocoOuparomux MoHocosIX. Meroa JIaurmiopa — bioKeT 1 ero UCronb30BaHKE.
[TpuMmepsl reTepo- 1 HAHOCTPYKTYP U UX UCIOJIb30BaHUE B ONTHUKE, MEUIIMHE, YJIEKTPOHHKE.
Hanocucremsl, HaHOMaTepHraibsl ¥ HaHOTeXHONIOTHHU. Kitaccudukanus HaHOMaTepHuaios.
3apojpliieoOpa3oBaHue B ra30Boi ¢a3e U KOHAEHCHUPOBAHHBIX cpefax. CIMHOANIbHBINA pacna.
MeToap! oTydeHus BRICOKOMCIIEPCHBIX TTOPOIIKOB.

XUMHUECKUE METOJIbl CHHTE3a — 30JIb-T€llb METOJ, HMHUPOJU3 a’po30jel, THApoTepMaIbHast
00paboTKa, CBEPXKPUTHUECKAs CYIIKa, KPHOXUMUYECKAst TEXHOJIOTHSI.

Knaccugukanus (QyHKIMOHAIBHBIX MaTepUaloB IO CBOMCTBaM M (QYHKIMSIM Ha HpUMeEpe
KEepaMUYECKHX MaTepPHasOB.

@OyHKIMOHATbHBIE MaTEPHAJIBI C JEKTPUUECKMMHU CBOMCTBaMU. [IpOBOIHUKH, TOTYTTPOBOAHUKH
U auaiekTpuku. O01Iast XxapakTepucTHKA.

BeicokoremnepatypHbie cBepXnpoBogHUKH. Kputnueckue mnapamerpel BTCII, ocHOBHBIE
TpeOOBaHUS K HUM.

Mertoab! noiydeHuss o0beMHbIX U jiuHHOMepHBIX BTCII-marepuanoB: JeHTH M NMPOBOJAA B
cepeOpstHO 000JI0UKe, MJICHKU Ha OUTEKCTYPUPOBAHHON METAJUIMYECKO JIEHTE.
JlromuHecueHIMs U ja3epbl. Buasl momuHecrieHIHH. OCHOBHBIE COCTABIISIOLINE CTPYKTYPHI
mroMuHOQOpa.

Bonpocwl k pybdescnoii konmpoavhnoii pabome Ne2

Knaccuueckue JUDJICKTPUKH, UX (1)I/I?>I/IKO-XI/IMI/ILIGCKI/IG CBOMCTBA U MMPUMCECHCHUC.
IIse30- n CCTCHOJJICKTPUKHU, UX (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IG CBOMCTBA U IMPUMCHCHHUC.
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10.
11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

21.

22.

23.
24.

25.

26.
27.

28.

29.

30.

31.
32.

33.
34.

ITosryueHue cerueTo-, Nbe30- ¥ MUPOITEKTPUKOB HA OCHOBE COJIEH, OKCUJIOB U OKCOTaJIOTEHU/I0B.
[TosryyeHne MONYNPOBOJNHHUKOBBIX MAaTEpUANOB Il  TEPMOVIEKTPUYECKUX  YCTPOMCTB,
CBETOM3JIYYAIOIIUX AJIEMEHTOB, JIa3€POB, COTHEUHBIX OaTapeil.

TBepable 2IEKTPOIUTHI C BBICOKOW HOHHON IIPOBOJAUMOCTBIO, X IPUMEHEHUE.

Kinaccuueckue cynepuonuku (AgJ, riimHo3em, roJmIaHauT v JIp.).

Baxneilune TUNBI AHUOHHBIX M KAaTHOHHBIX IIPOBOJHHMKOB HA OCHOBE TaJOr€HHUIIOB,
XaJIbKOTE€HHU/I0B, THUKTOTEHUI0B U (pochaToB.

CuHTE3 DJIEKTPOHHO-MOHHBIX IPOBOJHUKOB. JlM3ailH KaTOOHBIX M AHOAHBIX MAaTEpPHANIOB
JTUTHEBBIX OaTapei.

Co3nanne MeMOpaHHbBIX U CEHCOPHBIX CUCTEM Ha OCHOBE MaTEpUAJIOB C MOHHOM U CMEIIaHHON
IIPOBOAMMOCTBIO.

[TosyueHne MONYNPOBONHUKOBBIX MAaTEpUANOB JUII  TEPMOIJICKTPUYECKUX  YCTPOMWCTB,
CBETOM3JIYYAOIIUX 3JIEMEHTOB, JIA3€POB, COJTHEUHBIX OaTapei.

Marepuasnsl ¢ MArHUTHBIMU (YHKIUSMH, UX KJIacCU(UKALUS.

®eppuThl, NX GUIUKO-XUMUYECKHE CBOWCTBA U TPUMEHEHHE.

®eppo- , ¢eppu- , aHTUdeppoMarHeTUKU. MarHuTHble HaHOMaTepuaibl. M3MmeHeHue
KOAPLIUTUBHOM CUJIBI C YMEHBLIEHHEM pa3Mepa MarHUTHOM YaCTHUIBI.

MarHuToau3NeKTpUKY TUna GeppuToB CO CTPYKTYPOH IIIMHENIH, IpaHaTa, MarHETOILTIOMOUTA.
[Ternu rucrepesuca peppoMarHUTHEIX MaTepuanB. KosprutusHas cuia.

MarHuTomsrkue 1 MarHUTOKECTKHE MaTepranbl. MarHUTOCTPUKIMOHHBIE MaTepHraiibl. ObmacTu
IPUMEHEHUS MarHUTHBIX MaTEPUAJIOB.

Marepuansl ¢ ontTudeckuMu pyHKuuAMu. CBeTonzayyarolye Matepuaibsl. ONTOBOJIIOKHO.
TexHOJIOTHH IOy4eHHUsI ONTOBOJIOKHA M HEJIMHEHHO - ONTHYECKUX KpHUCTaLIoB. [Iporeccsl
(opMHPOBaHUS UCKYCCTBEHHBIX (POTOHHBIX KPUCTAIIIOB.

OnTryeckne cBOHCTBA (POTOHHBIX KPUCTAIUIOB U CTPYKTYP (C UCKYCCTBEHHBIMH JIe()eKTaMH) Ha
UX OCHOBE.

Marepuansl ¢ TeriopuzndeckuMu QyHKusaMu. OTHEYNOpHBIE MaTepuaibl, UX CBOWCTBA H
IIPUMEHEHHUE.

Marepuansl ¢ XUMUYECKMMH (YHKUUAMU. [a30Bble JETEKTOPBI, XUMUYECKUE CEHCOPBI,
KepaMuieckre MeMOpaHbl, KaTAIUTHYECKH aKTUBHBIC MaTepUAIIbI.

Karanuzatopel. OcHOBHbIE TpeOOBaHUS, MPEABABISEMbIE K T€TEPOr€HHBIM KaTaU3aTOPaM.
[TpyHIMIIBI CO3/1aHUS MAaTEPUAJIOB C BBICOKOH YAEJIBHON MOBEPXHOCTBIO.

Matepuansl ¢ OMONIOrHUeCKUMU (PYHKIUSMHU.

TpeboBaHus K MarepuaiaM, HCIOJIb3YeMbIM Ul OuomenuuuHckux nened. Knaccuduxanms
OMOKEepaMUKHU 10 OTHOILIEHUIO K KUBOW TKaHU.

[TprMepbl 6MOTOrMYECKUX HAHOCTPYKTYP, BCTPEUAIOLIMXCS B XKHUBBIX opranu3max. CTpykTypa u
NOoJTyYeHHEe KepaMuIecKux MatepuanoB Ha ocHoBe Al2O3 u ZrO2, ruapokcuianaTura.
buoakTtuBHas cTexkiiokepamuka. MexaHu3M B3auMOJIeHCTBUS OMOKEPAMUKH C KHUBOM TKaHbIO.
[ToyueHue yIbTPaMeNKO3EPHUCTBIX METAJIMYECKUX CIJIaBOB I MEIUIMHCKUX IeNeH.
Marepuasnsl ¢ 3¢¢dpexToM namsaTi (HUTUHON).

[IporesupoBanne CcycTaBOB W KOCTHOM TKaHU. lcmonb3oBaHme  HEOpraHMYECKHX
HAaHOMATEPHAJIOB JJIsl JMAarHOCTUKH, JIEUEHUS U TIOCTaBKH JIEKAPCTBEHHBIX IPENapaToB.
OcHoBHBIE METObI IIpenapaTUBHOW XUMHUH TBepaoro tena. Kimaccudukaius MeTo0B CUHTE3a
TBEP/BIX BELIECTB U MaTEPHAIIOB.

CuHTE3bl C HCIIOJIb30BAHHEM METOJIOB TOMOT€HM3aIMM HCXOJHOM CMECH: H3MEIbYEHHUE,
NIEPEMEIINBAHUE.

Kepamuueckuii cuHTe3, €ro MEXaHU3M, JOCTOMHCTBA U HEIOCTATKH.
CamopacmpocTpassitomuiics BbicokoTemnepatypHbiii cuate3 (CBC), ero ocobeHHOCTH U
JIOCTOMHCTBA.

CuHTE3 ¢ UCIIOJIB30BaHUEM MUKPOBOJIIHOBOTO HAarpeBa.

CuHTe3 ¢ UCIOJIB30BaHUEM YIAPHOTO CKaTHUs IIPU B3phIBE.
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35. CuHTE3 ¢ WCIOJIB30BAHMEM XUMHUYECKHMX METOJOB TOMOTCHU3AIMH HCXOIHOW CMECH:
COOC@XJIEHUE COJIEBBIX CMecel, KpUCTAJUIM3alUsi COJIEBBIX TBEPHABIX PACTBOPOB, 30Jb-T€lb
METO/I, MUPOJIN3 a3PO30JIEH, KPHOXUMUUECKHE TEXHOIOTHH.

36. Meroapl mony4yeHuss MOHOKprcTauioB. Meroasl bpumkmena, Yoxpanbckoro u Bepuetinsa. Poct
KpPHUCTAJIJIOB U3 PaCTBOPOB.

37. Meroapl MOJNy4eHUS TOHKUX IUICHOK. DU3NYECKHME U XHUMHUYECKHE METOJbl OCAaXIACHHS Ha
HOJJIOKKY.

8.5. [IpuMepbI TECTOBBIX 3aJaHUH IJIsI KOHTPOJIsI 3HAHUM, MOATOTOBKHU
K PyOeKHbIM aTTeCTAUAM
(mast popmupoanusi komnerenumii ITK-1, ITK-2)

Buvibepume ooun npasunvhviii omeem

DyHIaMEHTOM COBPEMEHHOI'0 MaTepHaJIOBe/IeHUSs SIBJIsIeTCS
arperaTHOE COCTOSTHUE

¢u3rKa U XUMHsI TBEPAOIO Tella

Mex(pazHoe B3aUMOIEHCTBHE

IPUPOIHBIHA (hakTop

Xumus TBEPAOro TeJa usydaer

CBOMCTBA U MMpECBPaICHUA TBEPAbIX XUMHUYCCKUX HHANBHIOB
XUMHYCCKUC IMPEBPALICHUA PA3JIMYHBIX BCUICCTB

CBOMCTBA XUMHYECKHX DJIEMEHTOB

MCKMOJICKYJISIPHOC B3aHMOJICHCTBHE MCKAY YaCTULIAMU

SIBJsieTCA JIM KAXKAbIH XUMHYECKHUH HHIUBH/L MaTepI/IaJ'IOM?
Ja
HET

Marepuaua — 310

IIPOCTHIE U CIIOXKHBIE BEILIECTBA

TOJIBKO TBEPABIE TEIA

KHJIKME U ra3000pa3Hble Tena

BEIIECTBa UM UX CMECH, 00Jafaromue (PyHKIMOHAIbHBIMA CBONCTBAMU

CpoiicTBa TBepAbIX TeJI ONpeAe s IoTCs

MaccO U KOJINYECTBOM BELIECTBA

IUIOTHOCTBIO U JJUCTIEPCHOCTHIO

MEXYaCTUYHBIM B3aMMOIEHCTBUEM U OCOOEHHOCTSIMU CTPYKTYPbI
AIIEKTPONPOBOIHOCTHIO

Kakoii 0co0eHHOCTBI0 00,121210T TBepAO(a3HbIe peaKunu
OHM Pa3BUBAIOTCS TOJIBKO BO BPEMEHU

OHHU pa3BHUBAIOTCA TOJBKO B ITPOCTPAHCTBE

OHM pa3BUBAIOTCS U BO BPEMEHHU U B IPOCTPAHCTBE

HC Pa3sBUBACTCA HU BO BpEMCHU, HHU B IIPOCTPAHCTBE

Yro uzyyaer puznka TBEpAOro TeIa
IIPUPOLY B3aUMOACUCTBUI
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CBOMCTBA NIpEBpaLCHUN
CO3/1aHHE HOBBIX MAaTEpHAIIOB
¢du3nveckre CBOUCTBA

CK0JbKO CymieCTBY€EeT (l)yHL[aMEHTaJILHbIX (l)]/I3I/IKO-XI/IMI/I'leCKHX NMPUHIHAIIOB CO3JaHUA HOBBIX

MaTepHaJIoB

3
5
5
11

MarepuaJ — 310

BEIIIECTBO, 00JIaJIaroIee CBOMCTBAMHU, KOTOPBIE PEAONPEALIISIOT TO HIIM MHOE MTPAKTUYECKOe
pUMEHEHUE

BEILIECTBO, COCTOSIIEE U3 AaTOMOB PA3HBIX XUMUYECKUX IJIEMEHTOB

BBICOKOMOJIEKYJISIPHOE COSMHEHHE

HanMCHbIIIasg 4aCTula BEIICCTBA, COXpaHAromas €€ XUMUICCKHEC CBOMCTBA

HpHOpI/ITeTHLIe HallpaBJCHUA B HAYKE U TEXHOJIOI'UHA

pa3pa60TI<a HOBBIX MATCPHAJIOB U XUMHUUYCCKUX TEXHOJIOTHI

HCCICI0BaHUA (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX CBOICTB MaTcpuaioB

pa3pa60TI<a HOBBIX ITPOU3BOJACTBCHHBIX U 3Heproc6eperaloumx TEXHOJIOT Ui
HN3YUCHHUC COCTaBa MaTCpraIOB

HCCIICOOBAHUC obnacrei IMPUMCHCHHA MAaTCPHaAIOB

Ha peakunoHHy10 criocO0HOCTH TBePAbIX TeJl BIUSAIOT
pa3Mephbl YacTULl TBEPIOTO Tea

IUIOTHOCTb TBEPJOTO Tella

COCTaB TBEPJOIO Tella

HaJIn4yue 1e(heKTOB KPUCTAIUTMYECKON CTPYKTYPHI

IIpu cuHTe3e TBepAO(a3ZHBIX MATEPHAJIOB BAKHYIO POJIb HTPaeT
Macca " JIEKTPO-IIEPEHOC YACTHUIL

pasMep 4acTHIL

IUIOTHOCTb TBEPOH (pa3bl

JOCTH>KEHUE (Pa30BOro paBHOBECHS

CucreMHBIH IOAXO0A AJIsl pelIeHus MPo0/eM CO3JaHusl HOBbIX MATEPHAJIOB 32 aHHBIMH
CBOMCTBAMH BKJII0OYaeT NPUHLIMIIBI

MIPUHIUI U3YYEHUS TOJBKO XUMUYECKHUX CBOMCTB KOMIIOHEHTOB

IPUHIINI U3YYEHHUS TOJBKO (PU3NUYECKUX CBOWCTB KOMIIOHEHTOB

MIPUHIUIT UCCIIEIOBAHNS DHEPIeTUYECKUX U TPYIOBBIX 3aTpaT

byHIaMeHTallbHbIe PU3NKO-XUMUYECKUE MPUHLIHUIBI U (PaKTOPHI OMPeIESoIIe MUHUMYM
HHEPreTUYECKUX TPYAOBBIX U MaTE€pPUAJIbHBIX 3aTpaT

Y4yacTku TBEpAOIro TejIa XapaKTepU3yTCs
Pa3IMYHON aKTUBHOCTBHIO YaCTHIL

MaccoM 1 KOJIMUYECTBOM YACTHI]

OJIMHAKOBOM aKTHBHOCTBIO

XapaKTEPU3YIOTCS IIPUPOJON YaCTHI]

IIpuHIMN NepHOANYHOCTH NPH Pa3padoTKe HOBBIX MaTePHAJIOB OCHOBaH
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Ha npaBuiie Qa3 ['ud6ca
Ha 3akoHax HeroToHa
Ha 3akoHe MeHjeneeBa
Ha 3aKOHE DUWHINTSHHA

IpyuHOMI XMMHYECKOT0 M CTPYKTYPHOIO 101001 s NPH Ppa3padoTKe HOBBIX MATEPHAJIOB
OCHOBaH

TOJIbKO HA XUMHUYECKUX CBOMCTBaX M3BECTHBIX MAaTEPHUAJIOB

TOJIEKO Ha (PU3NYECKUX CBOMCTBAX M3BECTHBIX MAaTEPHAIIOB

HA CXOJICTBE CTPYKTYPbI U TEXHOJOTHYECKUX CBOMCTB U3BECTHBIX MATEPHAIIOB

HA CXOJICTBE CTPYKTYPHI B (PH3UKO-XUMHUIECKUX CBONCTB H3BECTHBIX MAaTEPUAIOB C MOJOOHBIMH
CBOMCTBaMH

TBepable Tena, y KOTOPBIX OTCYTCTBYET KPUCTAINIMYECKAsl CTPYKTYPa, Ha3bIBAIOTCS
amopdHbIe Tena

KPHUCTAJUIMYECKHUE Tella

METaJJIMYECKHE Tema

KOBAJICHTHBIE TeJla

Kaxkoii Bua nmeer amopgHasi CTPyKTypa BelecTa?
paBWIBHOHN (POPMEI

HENPaBHILHOU GOpMBI

npsiMoi (hOpMBbI

yriaoBoi (HopMbl

TBepaoe Tes10, UMeIee PUKCHUPOBAHHYIO TEMIIEPATYPY IJIABJIEHHS, B PACIOJI0KEHUH
YacTHI KOTOPOro Ha0/I0AaeTcs JaIbHUI MOPSI0K, Ha3bIBaeTcs?

CTallb

HOJIUMEP

KPHUCTAIT

MOBapeHHas Cojb

Kakoe u3 HM:KxenepeunciaeHHbIX CBOMCTB He Npucyie aamasy?
HeoObIuaiiHasi TBEPOCTh

IPO3PAaYHOCTh

HE IIPOBOJIUMOCTD AJIEKTPUUECKOTO TOKA

AIIEKTPONPOBOIHOCTD

Yem onpenesitoTcsi CBOMCTBA KPUCTANINYECKUX BellecTB?
CTPYKTYpPOM KPUCTAJNINYECKON PEIIETKH

HET OINPEJIEIICHHON TeMIIepaTypsl IJIaBICHUS

YaCTHIIbl HETIPEPHIBHO U OECTIOPSAA0YHO KOJIEOI0TC s

IMPpU HAarp€BaHUU CTAHOBATCA TCKYUNMH

TBepaogasHbIMH peakIUsIMH Ha3bIBAKOTCH ?

Jr00bIe PeaKIMU C Y4aCTHEM TBEP/bIX Tel

TOJIBKO T€ peaKlUy, YYaCTHUKH U MPOJIYKThl KOTOPBIX HAXOJSATCS B TBepAoi (aze
peakLMu ra3->KuIKoCThb

pEeakIK TBEPIOE TENO-KUAKOCTh

Kakue cnioco0bl NOBbILIEHNS] PeAKIIMOHHOM C1IOCOOHOCTH He COOTBETCTBYIOT TBepAbIM Tes1am?
JIETUPOBAHUE
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MEXaHHYECKOE aKTHBUPOBAHUE PEArCHTOB
W3MEHEHUE yCIOBUN TEPMOOOPaOOTKH
BO3/ICHCTBHUE IEKTPUIECKOTO TOKA

Cxopoctb 1u(dy3un, 1 CKOPOCTh HeNOCPeACTBEHHO TBepAo(a3HOH peaKunu:
YMEHbILIAETCS C YBEJIMUECHUEM JaBIICHUS

YBEJIMUUBAETCS C IOHW)KEHUEM TEMIIEPATypPhI

YBEJIMYUBACTCS C POCTOM TEMIIEPaTyphl

YMEHBILIAETCS C POCTOM TEMIIEPATYpPhI

Kakue Tes1a 0OTHOCATCS K BaJJeHTHBIM KpI/ICTa.TI.]IaM?
MATKHC

KUIKHUEC

TBEPALIC

ynpyrue

3a cueT KaKoii CBA3H 00pa30BaHa KPHCTALIHYECKAsS CTPYKTYpPa B aMOp¢HBIX Teaax?
MeTaJTHYecKas

HOHHAas

KOBaJICHTHAs NOJISIpHAs

KOBAJICHTHAA HEIIOJIApHAs

TUNUYHBIMH NPEACTABUTEISIMH KPUCTAJLJIOB ¢ KOBAJIEHTHOI CBA3BIO SIBJIAIOTCS?
rpadut

anMas

BoJIb(pam

H3YyMPYA

KpEeMHUI

TOTa3

CKo0/1bKO BH/10B CHMMETPUM KPUCTAJLIOB CylllecTBYeT?
43
27
18
32
24

Kakue coeqtMHeHHs OTHOCATCH K HOHHBIM?
TYTOILJIABKUE

C HU3KOM TeMIIepaTypor KUIEHUs

MSTKHE

HEYCTOWYUBBIE

Yem oTaMUaeTCA HOHHAS CBSI3b OT KOBAJEHTHOM?
MIPOYHOCTHIO

HaIIPaBJIECHHOCTHIO

IIJIOTHOCTBHO

HaCBIIEHHOCTRIO

YTo cayKUT NPUYNHOH €ANHCTBA BCEX THIOB XHMHYECKHUX CBsI3ei?
¢buznyeckue cBoiicTa
XUMUYECKHUE CBOWCTBA



¢du3uueckas npupoaa
XMMHUYECKast IpUpoia

YT0 BXOAUT B CTPYKTYPY MUHEPAJIOB?
MPUPOJHBIE IIPUMECH

CUHTETHUYECKHE TPUMECH

XUMHYCCKUC [TPUMECH

OHOJIOTHYECKHE TPUMECH

CKo0J1bK0 U3BEeCTHO BHI0B H30Mopdusma?
4

3
2
5

Ha3zoBuTe BUABI H30MOP(HOIO 3aMeneHnsi?
TOMOBAJICHTHOE

reTepoOBaAJICHTHOE

HM30BaJICHTHOC

OMOBaJIECHTHOE

Kak moxeT ki1accuguuupoBaThes 10 CTENEHN COBEPUIEHCTBA H30MOppuzm?
COBEpLICHHBIN

OrpaHUYECHHBIN

HEOrPaHUYECHHBIN

HECOBEPILIECHHBIN

MTOJTMBAJICHTHBIN

Kakue BuabI NOKPBITHII OBIBAIOT?
AHTUKOPPO3UOHHOE
MIPOTUBOBOCTIIIAMEHSIIOIIIEE
TEXHOJIOTHYECKOE

JIEKOPaTUBHOE

DJIEKTPOHHBII ra3 —310?

3JIEKTPOHHOE 00J1aK0, CBOOOIHO MEpEMEILAIOIIee BHYTPU CTPYKTYPbI
MHEPTHOE COCTOSTHHE

OXJIaX/IEHHBIHN ra3

3aMOPOKCHHAA JKUIAKOCTh

Kpucraniudeckas penieTka y meJo4YHbIX MeTaJIOB
OobbemolnieHTpUYECKast KyOnueckas

npocTas

CJIO’KHAs

KBaJ[paTHast

JAucjokanus 3T10...

TOYCYHBIN AePEeKT

JTUHEHHBIN 1e(eKT

TUTOCKHUH eeKT

HE OTHOCHUTCS K THITY 1e()eKTOB

39



Bri0epuTe 3/1eMeHTBI, KOTOpPbIE 00/1a1aI0T METANINYECKOH CBA3bI0
HaTpuii

XJI0p

Maraui

cepa

¢rop

I[HomMepbI cOCTOAT U3
XJIOpUJa HaTpuUs
MaKpPOMOJIEKYJI

HMOHOB

aTOMOB U MOJIEKYJI

Henocratku BMC
HO.HI/IMepI/I?;aI_[I/ISI
OXJIAXKIECHHUE
JECTPYKLMUS
KOppO3us

CBsi3b MeK1y HMHKOM U Cepoil B KPHCTAJUIHYECKOH pelieTKe BIOPUUTA
MeTajuInuecKas

BOJIOPOJIHAS

KOBaJICHTHAasA

HMOHHAS

Kaxoii Buj cBsi3u B aMoOp@HBIX Tejgax?
MeTajuInuecKas

HMOHHAS

KOBAJICHTHAA MMOJIApHas

KOBAJICHTHAs HEMOJIsIpHAas

YTo C1yKUT NPUYMHOH e JMHCTBA BCeX THIOB XUMHYECKHUX CBs3ei?
¢duznyeckue cBoicTBa

XUMHYECKHUE CBOMCTBA

dbusndeckas mpupoaa

XAMHUYECKas IPUPOJIa

Yro npencrasisier co00i BIOPUUT?

XUMUYECKHUM 2JIEMEHT, Ha3BaHHBIN B UecTh yueHoro A. Bropia
MUHEPAJ, B COCTaB KOTOPOT'O BXOJUT CYIb(pUI IIMHKA
MaTepHuall, COCTOSIINN U3 OKCUJ0B METAINIOB

CILJIaB L{UHKA C MEIbIO

YeMy paBHO KOOPIMHAIIMOHHOE YUCJI0 060nX aToMOB B pemerke NaCl?
6

8
15
2

B 1930-x r.r. JIlenrmwopoMm u biiomkerT 0b1J1 pa3padoTaH MeTox
MIOJIy4EeHUS 30J1€H U reneu
CHHTE3a KaTHOHHBIX aM(pu(puiIoB
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CHHTE3a aHMOHHBIX aM(pHUPHUIIOB
dbopMupOBaHNS MOHO- U MYJIBTHMOJIEKYIISPHBIX IJICHOK

ITo xapakTepy pacnpe/ejeHusi aTOMOB B KPHCTAJUINYECKOI pelieTKe pa3inyaT TBepable
pacTBOPBI

3aMeIIeHUs

BHE/IPCHHUSI

BBIYUTAHUS

BCC BBILICTICPECUYHCIICHHBIC

®a3bl NepeMEeHHOr0 COCTABA, B KOTOPHIX aTOMBbI PA3JIHYHBIX 3JIEMEHTOB PacloJI0:KeHbl B
001Ieil KPUCTANJIMYECKOH peleTKe, Ha3bIBAKOTCS

KUJKUMH pacTBOpamMu

CIUTaBaMH

ATOMHBIMH KPUCTAJUIMYCCKUMU PCIICTKAMU

TBEPABIMU PaCTBOPAMU

Bbi0epuTe Bce BO3MOKHbBIE THIIbI KPUCTALIHYECKUX PelLlIeTOK
HWOHHBIC, AaTOMHBIE, MOJICKYJISIPHBIC

aTOMHBIE, HOHHBIE, METAJUIMYECKUE, MOJICKYIISIPHBIC
METaJUIMYECKUE, HEMETATUYECKUE, NOHHBIC

KaTUOHHbBIC, AHHOHHbIE, HOHHBIE

Bri0epuTe BemecTBO ¢ METAJINYECKOH CBA3bIO
cepHasi KUcloTa

XJI0p

IIUHK

XJIOPHU HATPUS

MeTan4yeckasi CBsi3b — 3TO

CBSI3b M@Ky aTOMaMH, HOHAMU WJIH CBOOOJHBIMH JIEKTPOHAMH B 00IIIEM KpUCTAJIJIe MEeTallia
CBSI3b MEXy HOHAMU

CBSI3b MG)K]:[y qacTuiamMu B I[I/ICI'IepCHI)IX CUcCTeMax

CBSI3b MEXY MOJIEKYJIAMU

K npoBognnkam 1-ro poa He OTHOCATCH:
30JI0TO

Opon3a

JaTyHb

pacmias NaCl

JM31eKTPUKOM He SIBJIsSIETCS:
anMas

rpadur

700HUT

pe3uHa

DJIEKTPONPOBOJIHOCTD — 3TO

KOJIMUECTBEHHAs XapaKTEepPUCTHUKA CIIOCOOHOCTHU BEIIECTBA TPOBOAMUTD IIEKTPUUECKUN TOK
CyMMapHbIN JJIEKTPUUYECKUN 3apsT

CyMMapHbIN JEKTPUUECKHAN 3aps/l BCEX YaCTHI] BEIIECTBA

KAaueCTBEHHAs XapaKTEPUCTHKA IOIBUKHOCTH YaCTHI] BEIIECTBA



Enununeit usMmepenus 3JjeKTponpoBoaHocTu B cucreme CHU siBasiercs:
Cm (cumenc)/m?

Om

1/0Om
B (BobT)
A (ammep)

K npoBoaHnKam 2-ro poja OTHOCHTCS:
9yT'yH

paciuiaB Al2O3

pacTBOP TITHOKO3BI

pacTtBop opmMuaTa HaTpHs

OpoH3a

JlJ1s1 co3IaHMsl MaTepHaJia HeoOX0UMO 3HATh:
BBICOKYIO JICKTPOTPOBOJUMOCTH HCXOIHBIX KOMIIOHEHTOB
HU3KYIO TEMIEPATypy IIaBICHUS

3apaHee 3aaHHYIO0 TIOJIC3HYIO () YHKITUIO

COBMECTUMOCTD Pa3IuYHBIX KOMIIOHEHTOB

OcHoBO¥i 1715 HeOpPraHuveckuX QyHKIUOHAIbHBIX MAaTEPUAJIOB, SIBJISIIOTCS:
OpraHUYECKUE KUKHUE BEIIECTBA

HEOpPraHMYECKUe TBEP/IbIe BEIECTBA

OpraHUYECKHUE TBEP/IbIC BEIIECTBA

HEOpPraHMYECKHe MPOCThIC BEIIeCTBA

N

oA~

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

16.

8.6. Bompochl k 3auery
(s popmupoBanus komnerennuii [MK-1, ITK-2)

[TonsTus «BemectBo» u «Matepuany». Ponb MaTepuanoB B *KU3HH 00IIECTBA.
KoHncTpykiimonssle 1 pyHKIIMOHAIbHBIE MaTEPHAIIBI.
[TpuHIMIBI CO3JaHNS HOBBIX TBEPA0(}a3HbIX (YHKIIMOHAIBHBIX MAaTEPHAIIOB.
[Tpuntumne! kinaccudukanuu GyHKIUOHATBHBIX MAaTEPUATIOB (110 COCTaBY, CTPYKTYpE, CBOMCTBAM
1 001acTAM MPUMEHEHUSI, MHOTO(QYHKIIMOHAIbHBIE MAaTEPUAIIbI).
OCHOBHBIE THITBI (PYHKIIMOHAIBHBIX MaTE€PHUAJIOB.
JlepexThl KpUCTaNINYECKOW CTPYKTYPhI M PEaKIIMOHHAs CIIOCOOHOCTh TBEP/IBIX TE.
@DyHaMeHTaIbHbIE (PU3UKO-XMMHUYECKHE TPUHIUITBI CO3/JaHNsl HOBBIX TBEPJ0(a3HbIX
(GyHKIIMOHAIBHBIX MATEPHAJIOB.
XUMHUECKasi CBS3b U CTPYKTypa TBEPABbIX Tel. THMbI U 0COOEHHOCTH XMMHUYECKHMX CBS3€i B
TBEP/ABbIX TeJax.
Knaccugukanus tBepapix Ten. Kpucramimdeckue u amopgHble TBepble Tena. CBA3b CTPYKTypa
— CBOICTBA B TBEP/bIX TeIaX.
Kpucrannoxumuueckas KiaccupUKaus TBEPIbIX pacTBOPOB.
[Ipuposa HOHHOW U METAJUIMYECKON CBSI3H.
Mertannuieckye 1 HOHHbIE KPUCTAJLIBI.
KoBasneHTHbIE 1 MOJIEKYIISIPHBIE KPUCTAJUIBI.
THUIBI KPUCTAIIIMYECKUX PELIETOK HOHHBIX KPUCTAJIOB.
Kpucranssl ¢ BOIOPOAHBIM TUIIOM CBSI3H.
Amopodusie BemectBa. Crekna. CTpoeHHe W CBOHCTBa CTEKOJ. TepMOAMHAMHMKA U KUHETHKA
IIPOLIECCOB CTEKJIOBAHMS.
Kpucrannoxumuueckas KiacCupHUKaIMs TBEPIbIX paCTBOPOB.
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17.
18.

19.

20.
21.

22.

23.
24.
25.
26.

217.
28.
29.

30.
31.

32.
33.
34.
35.

36.
37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.

N3omopdu3m: TUIIBI ¥ 3aKOHBI H3oMopdu3mMa. TepmoauHaMuka nzoMopdusma.

PeanpHas crpykTypa TBepmoro Tenma. JledeKThl KPHUCTAIIMYECKOTO CTpOoeHHus. Bwuapl
HPOTSDKEHHBIX JI€(PEKTOB.

OO0pazoBanue ToueuHbIX AedekToB. Teopus kpucraiioB c jedpexramu. Pasynopspouenue
KPUCTAJUIMYECKUX TBEPAbIX Tel 110 Ppenkento u o HIoTTku.

Bnusinue neekTHOM CTPYKTYpbl Ha CBOMCTBA MHOTO3JIEMEHTHBIX COCTUHEHUH.

dusnyuecKkue METOAbl UCCIeNoBaHMUs Je(EeKTOB. DIEKTpOHHAass MHUKpockomnus. CKaHupyromas
MUKPOCKOIIHS.

Knaccudukanus TBepaoda3zHbx (yHKIHOHATHHBIX MaTEPUaJIOB MO COCTABY: METAJUIMYECKUE,
HEMETAJUIMYECKUE U KOMIIO3ULIMOHHBIE.

CBoiicTBa METAIUIMYECKUX (PYHKIIMOHAIBHBIX MaTepruanoB. HoBbie BUABI CIIJIABOB.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJIIPHBIX CO€AMHEHNN.

Hewmerannnueckue HeopraHMuECKUEe MaTepUalibl, X Kiaccu(uKanus.

KaMeHHOE JUTBE, CTEKIIO, KBapll, CUTAJUIbI, MajH, BSOHKYLIME MaTepUalbl U UX CBOWCTBA U
IIPUMEHEHHUE.

Kepamunueckue marepuasl, NoIy4eHUE U (PU3NKO-XUMUYECKUE CBOMCTBA.

KommozuimonHsie Matepuaibl, UX 0COOeHHOCTH. KepMeTsl.

Knaccugukanus MatepualloB 10 CTPYKTYpHOMY Npu3Haky. Kpucramimueckue u amopdHble
Teja, X CBOICTBA.

MoHOKpHUCTAJIIIMYECKHE MAaTEPUAIIbl, UX CBOMCTBA, IIOJIy4eHUE U IpUMeHeHue. [Ipumepsl.
[IneHouHble MaTepuaibl, METOJbl UX MHOJy4eHHUS. MexaHU3Mbl OCAKIECHMUSI U POCTa TOHKHX
IJICHOK.

Onurakcus. [Iporeccsl nomydyeHus: AMUTaKCUAIBHBIX U MOJIUKPUCTATUINYECKUX MJICHOK.
Hanocucremsl, HaHOMaTepuaibl U HaHOTeXHOsIoruu. Knaccudukanus HaHoMaTepuanos.
3apozpiieoOpa3oBaHue B ra30Boi (a3e 1 KOHACHCHPOBAHHBIX cpeaax. CIMHOMAIBHBINA pachal.
[TonsiTHe 0 camocoOuparomux MoHocHoAx. Metoa JIsurmiopa — biogkeT 1 ero ucnosab30BaHue.
[Tpumepsl reTepo- 1 HAHOCTPYKTYP U UX HCIIOJIb30BAHUE B ONTUKE, MEUIIMHE, FIEKTPOHUKE.
MeToapl 0JIy4eHuUsT BBICOKOJUCIIEPCHBIX TIOPOLLIKOB.

XHUMHYECKUE METOJbl CHHTE3a — 30Jb-T€lIb METOJ, MUPOJU3 a’pO30Jiel, T'MApoTepMallbHas
00paboTKa, CBEpXKPUTHUECKAs CYILIKA, KpHOXUMHUYECKasi TEXHOIOTHSL.

Knaccudukanus ¢QyHKIMOHAJIBHBIX MAaTEpUANOB IO CBOMCTBaM M (YHKUHUSM Ha IMpUMeEpe
KEepaMH4ECKHX MaTEpUasoB.

@YHKIMOHATbHBIE MAaTEPHAIIBI C AJIEKTPUUECKUMHU cBOKcTBaMU. [IpOBOTHUKH, TOTYITPOBOAHUKHU
U TUDJIEKTPUKH.

Bricokoremnieparypublie cBepxnpoBoaHukH. Kputunueckue mapamerpsl BTCII, ocHoBHBIE
TpeOOBaHUS K HUM.

Mertonpl nonyyeHus: o0beMHbIX U JuIMHHOMepHbIX BTCII-maTtepuanos: JeHTH U MpoBoOJa B
cepeOpsiHON 000JI0UKe, MIIEHKH Ha OUTEKCTYpUPOBAaHHON METaNTNYECKOi JeHTe.
JlromuHecueHys U snasepbl. Buasl qromuHecrieHIMU. OCHOBHBIE COCTABIISIFOIIME CTPYKTYpPBI
JroMuHOdOpa.

Knaccuueckue qusneKTpuky, UX (GU3NKO-XMMUYECKHUE CBOICTBA U IPUMEHEHHUE.

[The30- M cereHodIeKTPUKHU, UX PU3MKO-XMMUYECKHE CBOWCTBA U IPUMEHEHHE.

[Toryuenue cerHeTo-, mbe30- ¥ MUPOITEKTPUKOB HA OCHOBE COJIEH, OKCHUIOB U OKCOTaJIOT€HU/I0B.
[TomyueHne MONYNPOBOJHUKOBBIX MAaTEpUANOB JUII  TEPMOAJIEKTPUUYECKUX  YCTPOWCTB,
CBETOM3IIYYAIOIIMX 3JIEMEHTOB, JIa3epOB, COJTHEUHBIX OaTapei.

TBepble AIEKTPOIUTHI C BBICOKOW HOHHON IIPOBOJAUMOCTBIO, X IPUMEHEHUE.

Knaccuueckue cynepuonuxu (AgJ, rimuHO3eM, FOJUTaHIUT U Ip.).

Bakneiiimue TuIBI AaHUOHHBIX M KAaTMOHHBIX IIPOBOAHMKOB Ha OCHOBE TIaJIOT€HU]IOB,
XaJIbKOTE€HU/10B, THUKTOTEHUI0B U GocdarTos.

CuHTE3 DJEKTPOHHO-MOHHBIX IPOBOJHUKOB. JlHM3ailH KaTOOHBIX M AHOAHBIX MaTEepHAJIOB
JTUTUEBBIX OaTapeil.
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53.
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60.
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63.

64.

65.
66.

67.

68.
69.

70.

71.

72.

73.
74.

75.
76.
77.
78.

79.

Co3nanre MeMOpaHHBIX M CEHCOPHBIX CUCTEM Ha OCHOBE MaTepUAJIOB C MOHHOM M CMEIIaHHOU
IIPOBOAMMOCTBIO.

Ilonydenue NOIYNPOBOAHUKOBBIX MAaTE€pUAlOB JUIsl  TEPMODJIEKTPUYECKUX  YCTPOUCTB,
CBETOM3JIYYAIOILIUX 3JIEMEHTOB, Ja3€pOB, COJTHEUHBIX OaTapeil.

Marepuainsl ¢ MArHUTHBIMU (DYHKIHSIMH, UX KJIacCH(pUKaIIS.

®epputhl, X GU3NKO-XMMUYECKHE CBOWCTBA U IPUMEHEHHUE.

O®eppo-, ¢deppu- u aHTHGEppOMarHETHKH. MarHuTHBIE HaHOMaTepuanbl. V3MeHEeHue
KODPLIUTUBHOM CHUJIBI C YMEHBIICHHEM pa3Mepa MarHUTHOM 4aCTHULIBL.

MarHuToaU3ICKTPUKHU THUIIA GEPPUTOB CO CTPYKTYPOH IIIUHENH, TPaHaTa, MArHETOILTIOMOUTA.
[Tetnu rucrepesuca peppoMarHuTHEIX MaTepuans. KospurrusHas cuia.

Marautomsrkue 1 MarHUTOXKECTKUE MaTepuaibl. MarHUTOCTpUKIIMOHHBIE MaTepuaibl. O0nactu
IIPUMEHEHHS MarHUTHBIX MAaTEPHAJIOB.

Marepuansl ¢ onTuueckuMu QyHKIsIMUA. CBeTOn3Iyvaonme Matepuanbl. ONTOBOJIIOKHO.
TexHONMOrMM MOJy4EeHUs ONTOBOJIOKHA M HEIMHEMHO - ONTHYECKUX KpucTtayos. IIponeccs
(dbopMHpOBaHUS UCKYCCTBEHHBIX (DOTOHHBIX KPHCTAIIJIOB.

Ontuueckue cBONCTBA (POTOHHBIX KPUCTAIIOB U CTPYKTYP (C UCKYCCTBEHHBIMH J1e(eKTaMH) Ha
UX OCHOBE.

Marepuansl ¢ Temnodusnueckumu (QyHKIMsIMU. OrHEYNOpHble MaTepualibl, UX CBONCTBA U
IIPUMEHEHUE.

Marepuansl ¢ XUMUYECKUMH (yHKIUSIMU. ['a30Bble JETEKTOPBl, XUMHUYECKHE CEHCOPBHI,
KepaMH4ecKre MEMOpaHbl, KaTAIMTUYECKH aKTUBHBIE MaTEpUAIIbI.

Karanuzaropsl. OcHOBHblE TpeOOBaHMs, NPEABABISIEMbIE K IE€TEPOr€HHBIM KaTalU3aTOPaM.
IIpuHIMIIBI CO3AaHN MAaTEPUAIIOB C BBICOKOM YEIbHOM IOBEPXHOCTBIO.

Marepuassl ¢ 6MOIOrHYECKUMH (DYHKIHSIMH.

TpeboBanus K Marepuaiam, HCIOJIB3YEMbIM Ui OnomenuuuHckux nened. Kmaccudukanms
OMOKEpPaMUKHU 110 OTHOLIEHHUIO K KHMBOM TKaHU.

[TprMeprl GMOTOTUYECKMX HAHOCTPYKTYP, BCTPEUAIOLUXCSI B AKUBBIX opranusmax. CTpykTypa u
HoJIy4eHHe KepaMuieckux MarepuanoB Ha ocHoBe Al2O3 u ZrOz, ruapokcuianaTura.
buoaktuBHas cTekiaokepamuka. MexaHnu3m B3auMOJIEHCTBUSL OMOKEPAMHUKH C )KUBOM TKaHBIO.
ITony4yenue ynbTPaMEIKO3EPHUCTBIX METAIMYECKUX CILIABOB I MEAMLIUHCKHUX LIEIIEH.
Marepuansl ¢ 3 pexTom naMsaTu (HUTHHON).

IIporesupoBanue CycTaBOB M KOCTHOM TKaHW. lcrmosb3oBaHME  HEOPraHUYECKHUX
HaHOMaTEPHUAJIOB JUIsl JMATHOCTUKH, JICYEHUS U JIOCTABKH JICKAPCTBEHHBIX IIPENApaTOB.
OcCHOBHBIE METO/IbI MTPENapaTuBHON XMMUHU TBepaoro tena. Kmaccudukaius METo0B CHHTE3a
TBEP/BIX BEIIECTB U MATEPUAJIOB.

CuHTE3bl C HCIIOJIIB30BAHUEM METOJOB T'OMOTE€HM3AlMM MCXOJHOM CMECH: H3MENbUEHUE,
IepeMeIIBaHue.

Kepamuueckuii CHHTE3, €0 MEXaHU3M, JOCTOMHCTBA U HEJOCTATKH.
CamopacmnpocTpaHsomuiicss BbeicokoTeMriepaTypubiii cuate3 (CBC), ero ocobeHHOCTH U
JIOCTOMHCTBA.

CuHTE3 ¢ UCI0JIB30BaHNEM MUKPOBOJIHOBOI'O Harpena.

CuHTE3 ¢ NCIIOJIB30BAaHUEM YIAPHOTO CKATHUs IIPU B3PBIBE.

CuHTE3 C UCHOJB30BAaHUEM XHUMHUYECKMX METOJOB TOMOIEHH3AalMd HCXOJHOM CMECH:
COOCKIEHUE COJIEBBIX CMECEW, KPUCTAUIM3aLUs COJIEBBIX TBEPIABIX PACTBOPOB, 30Jb-TEIIb
METO/, MUPOJIN3 a3PO30JIe€i, KPHOXUMUYECKHE TEXHOJIOTHH.

Merozsl noayyeHus MOHOKpUcTauioB. Meronsl bpumxkmena, Hoxpansckoro u Bepueiina. Poct
KPHCTAJUIOB U3 PACTBOPOB.

Meroapl MOIyd4eHHUs] TOHKUX IUICHOK. PU3MYECKHE U XUMHUYECKHE METOAbl OCaXICHUS Ha
MOJIOXKKY.
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O0pazen Oustera K 3a4eTy 0 JUCHUIINHE
«XHuMHS MepcrneKTHBHBIX HEOPraHMYeCKHX MaTepHaIoB»
dopma npoBeIeHHsS 3a4eTa: yCTHAs

Munucmepcmeo nayku u evicuiezo oopazosanus P@
Cesepo-Ocemunckuii zocyoapcmeeHnnniil ynugepcumem umenu Kocma Jlesanosuua Xemazypoea
Kadgpeopa oowieit u neopzanuueckoit xumuu.

Jucyunauna «Xumus nepcneKmMuHvIX HeOP2AHUYECKUX MAMEPUAN0e)
Hanpaenenue 6axanaspuama 04.03.01 Xumus
4 kypc, 7 cemecmp

3AYET
BUJIET Ne 1

1. Knaccudpukauuss (yHKIMOHAIBHBIX HEOPraHMYECKUX MAaTepualoB IO  COCTaBy,
CTPYKTYpE, CBOMCTBaM U 00JIACTSIM IPUMEHEHHUS.

2. JTmanextpuku. OCHOBHBIE CBOMCTBA AMAIEKTPUKOB. BaxkHele quaaeKTpuuecKkue
XapaKTEPUCTUKHA MATEPUAIOB.

3aB. kadenpoii oomeH u
HEOPraHMYECKOW XUMUHU J.A. Cumeonuu

HoteHT kKadenpsl, K.X.H. O.B. Heénosa

OneHnBanue oTBeTa CTYAEHTA HA 3a49€T¢

Xapakmepucmuka omeema bannw

JlaH TIONHBIN, pa3BEepHYTHIH OTBET Ha MOCTABIEHHBIM BOMPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 OO0BEKTe, NpPOSBIAIOLIASCT B
CcBOOOTHOM OTIEpPUPOBAHUU MOHATHSIMH, YMEHUU BBIICTUTH CYIIIECTBEHHbBIE
U HECYIIECTBEHHBIC €r0 MPU3HAKH, NPUINHHO-CIICACTBCHHBIC CBS3H.
3Hanue 00 00BEKTE IEMOHCTPUPYETCS Ha (hOHE TOHMMAHHUS €r0 B CHCTEME
JTaAHHOW HAYKW W MEKIUCIUIUTMHAPHBIX CBsizeid. OTBeT GpopMyupyeTcs B
TepMHHAX HAyKH, W3JI0XKEH JHUTEPaTypHBIM  S3BIKOM, JIOTHYEH,
JIOKa3aTeJIeH, JICMOHCTPUPYET aBTOPCKYIO TIO3HIINIO CTYACHTA.

26-30

JlaH TIONHBIN, pa3BEepHYTHIA OTBET Ha MOCTABIEHHBIM BOMPOC, MOKa3aHa
COBOKYITHOCTH OCO3HAHHBIX 3HAHUH 00 00BEKTE, TOKA3aTEIIHBHO PACKPHITHI
OCHOBHBIE TIOJIOKEHUSI TEMbl; B OTBETE MPOCIEKHUBACTCS YETKas
CTPYKTYpa, JIOTHYeCKasl TOCIIeOBATEIbHOCTh, OTPAKAIOMIas CYIIHOCTh
pacKpbIBaeMbIX TOHSATUH, Teopuil, sBICHW. 3HaHHE 00 O0OBEeKTe 21-25
JEMOHCTPHpYETCS Ha (JOHE MOHUMAHUS €r0 B CHCTEME TaHHOW HAYKH U
MEXIUCHIUTTMHAPHBIX cBsi3el. OTBET U3JI0XKEH JUTEPATYPHBIM SI3LIKOM B
TePMHUHAX HAyKH. MOTYT OBITh JOIYIIEHBI HEJOYETHI B OIPEICICHUH
TTOHATHIA, UCTIPABIIEHHBIC CTY/IEHTOM CaMOCTOSITEJILHO B TIPOIIECCE OTBETA.
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JlaH TONHBIN, pa3BEpHYTHI OTBET HAa MOCTABJIEHHBIA BOIMPOC, MOKAa3aHO
YMEHUE BBIICIUTh CYIIECTBEHHbIE U HECYIIECTBEHHbIE MPU3HAKH,
MIPUYUHHO-CIEACTBEHHBIE CBsA3U. OTBET YETKO CTPYKTYPUPOBaH, JIOTUYEH,
M3JIOKEH B TepMuHAX Hayku. OJIHaKO JOMYIICHbl HE3HAYUTEIbHBIC
OIIMOKKW WM HENOYEThl, HCIPABICHHBIE CTYJAEHTOM C IOMOIIbIO
«HABOJISAIIMX» BOMPOCOB MPENOIaBATEIIS.

JlaH T[ONHBIM, HO HEAOCTATOYHO IIOCJIEJOBAaTEIbHBIM OTBET Ha
MOCTaBJICHHBIM BOMPOC, HO NPH 3TOM I[IOKA3aHO YMEHHE BBIJIECIUTH
CYILIECTBEHHbIEC U HECYLIECTBEHHbIE PU3HAKU U IPUUMUHHO-CJIEICTBEHHbBIE
cBs3u. OTBET JIOTMUEH W M3JIOKEH B TEPMHHAX Hayku. Moryt OBITh
JOMyIeHbl 1-2 omubKu B OMpPENEeIeHUH OCHOBHBIX MOHSTHUN, KOTOpHIE
CTYJICHT 3aTPYAHSIETCS UCIIPABUTh CAMOCTOSITEIIHHO.

JlaH HEAOCTAaTOYHO MOJIHBIA U HEAOCTATOYHO pa3BepHYTHIN oTBeET. Jlornka
U TOCHE0BATeIbHOCTh M3JI0KEHHUSI HMEIOT HapylieHus. JlomylieHsl
OLIMOKU B PACKPBITUU MOHATHUH, ynoTpeOieHun TepMuHOB. CTyIeHT He
CIIOCOOEH CaMOCTOSITEIBHO BBIJICIUTh CYIIIECTBCHHBIE H HECYIIECTBEHHBIC
MPU3HAKK W  NPUYUHHO-CIEACTBEHHBbIE CBsI3H. CTYyIEHT MOXET
KOHKPETH3UpOBaTh OOOOINEHHBIC 3HAHUS, JOKa3aB Ha IMpUMEpax HX
OCHOBHBIE IOJIOKEHHUSI TOJBKO C IOMOIIBI Ipenojasareinsa. PeueBoe
oopmienne TpedyeT nonpaBoK, KOPPEKIHH.

JlaH HETOIHBINA OTBET, JIOTUKA U MOCIEA0BATEIIbHOCTD U3JI0KEHUSI UMEIOT
CyLIECTBeHHbIE HapymieHus. Jlomymensl rpyOble OHIMOKH  IMpuU
ONPEIEICHUN CYIIHOCTH PACKPBIBAEMBIX IIOHATHW, TEOPUH, SIBICHHM,
BCIEJCTBUE  HENOHMMAaHUS  CTYACHTOM MX  CYLIECTBEHHBIX U 3-5
HECYIIECTBEHHBIX MPU3HAKOB U CBsA3€H. B 0TBETE OTCYTCTBYIOT BBIBO/IBI.
YMeHue pacKpbeITh KOHKpPETHBIC MPOSBICHUS OOOOIICHHBIX 3HAHHWHA He
nokaszano. PeueBoe ohopmienne Tpedyer nonpaBoK, KOPPEKIHH.

JlaH HETOJIHBII OTBET, MPEICTaBISAIONINI cO00H pa3po3HEHHbIC 3HAHUS 110
TEMEe BOINpOCa C CYHOIECTBEHHBIMH OIIMOKAMH B  ONpPEICIICHHSIX.
[IpucyTcTBYIOT (parMeHTapHOCTh, HENOTUYHOCTh W3NOKeHUs. CTyaeHT
HE OCO3HaeT CBS3b JAHHOTO TOHSTHS, TEOPUH, SIBJICHHUS C JIPYyrUMU
00BeKTaMU TUCHUIUIUHBL. OTCYTCTBYIOT BBIBOJBI, KOHKpETH3aIUs U 1-2
JIOKA3aTeIbHOCTh M3JIOkKEHUs. Peub HerpaMoTHas. J[OTMOJHUTENbHBIE U
YTOYHSIOIIME BOMPOCHI MPENnoaBaTeis He MPUBOAAT K KOPPEKLIUU OTBETA
CTYyJIEHTa HE TOJIbKO Ha MOCTABJIEHHBIN BOMPOC, HO U HA JPYTHE BOMPOCHI
JUCHUTIITUHBL.

He momy4yens oTBETHI 10 0230BBIM BOIIPOCAM TUCIUTLIUHBI. 0

16-20

11-15

6-10

PesynbTHpyromas orieHka ornpeaenseTcs B COOTBeTCTBHH ¢ [lonokeHneM o OamipHO-
PEUTHUHTOBOI CUCTEME OLICHKH 3HAHHI CTYJICHTOB.

Metoauka ¢popMUpOBaHHs Pe3yabTHPYIOLIEH OLIEHKH:

B xone Tekymero u pyoeHOro KOHTpOIIs CTyAeHThI MoryT Haopats 0-100 Gasios:

1 -1 pyGesxxHast aTTecTanus - MAKCUMAJIbHO 35 6a/1710B, M3 HUX:

Ot 0 nmo 15 GammoB (pyOekHass arrecTarusi) — KOMIBIOTEPHOE TECTHPOBAHHE WJIM MHCHMEHHAS
KOHTpOJIbHAst padoTa;

Ot 0 mo 20 GamnoB (Tekymnas OIeHKa) — akKTUBHAs pa0doTa 3a JAaHHBIA MEPUOJ HA JTa0OPaTOPHBIX U
MPAKTUYECKUX 3aHITUAX.
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2-51 py0e:kHasl aTTecTalus — MAaKCUMAIbHO 35 6a/110B, U3 HUX:

Ot 0 nmo 15 GamroB (pyOekHass arrecTalusi) — KOMIBIOTEPHOE TECTHPOBAHHE WJIM THCHMEHHAS
KOHTpOJIbHAsl paboTa;

Ot 0 10 20 6am1oB (TeKyIIas OlIEHKAa)— akTHBHAs paboTa 3a JaHHBIM MEePHO;] Ha 1a00paTOPHBIX U
MPAKTUICCKUX 3aHITUSX.

IIpoMeKyTOUHBIN KOHTPOJIb:
3ader WJIM DK3aMeH:
3a 0TBET Ha 3a4YeTe WK dK3aMeHe CTyAeHT noxydaet 0-30 Gaos.
CryneHTbl, MOJyYUBLIME B XOJI€ TEKyHIero M pyOekHoro KoHTposii He MeHee 50 06asuios,
ABTOMATHYECKH MONTydatoT 3aueT. Ecnu crynenT He HaOupaet 50 GayuioB ais 3aueTa Wi SK3aMeHa, TO
OH MOXET caBaTh 3a4eT WIM 3K3aMEH B IEpUOJl SK3aMEHAI[MOHHON ceccud. [l mosyueHus oLeHOK
«XOpOILO» U «OTJIIMYHO» CTYAEHT JOJDKEH CJaBaTh 3K3aMEH B IIEPUOJ] SK3aMEHALIMOHHOW CECCHHU.
PesynpTupyromas oneHKa pacCUMThIBAeTCA IO CyMMe OaJlJIOB 3a TEKYILYIO yCIIEBaeMOCTb, 3a
pe3yIbTaThl PyOEKHBIX aTTECTAIlM U YCTHOTO OTBETA HA SK3aMEHE HJIM 3a4eTe.

IlIkana uTOroBoi akageMuuecKoi YCneBaeMOCTH CTYACHTOB IO JUCHUILIJIMHE

Cucrema onenoxk COI'Y
®opma CymmMma Ouenka
KOHTPOJISA 0aJ1J10B
86 - 100 OTJINYHO
IK3AMEN 71-85 XOPOIIIO
50-70 YIOBJICTBOPUTEIILHO
0-49 HEYJIOBJIETBOPUTEIHHO
3aubr 50-100 3a4TEHO
0-49 He 32aYTEeHO0
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IToxa3aTeu U KpUTEePUH OLleHUBAHUSI KOMIIETEHI[UI HA Pa3JIMYHBIX ITanax ux popMupoBaHus,
ONHMCcaHNe WIKAJ OLeHUBAHUS

YpoBenb chopMUPOBAHHOCTH KOMIIETEHIM I

«MUHNMAJTLHBIA
YPOBEHb
He JOCTUTHYT»
(menee S0 6as10B)

«MuHUMAaJILHBIA
YPOBEHb)
(50-70 6ans0B)

«CpenHuii ypoBeHb»
(71-85 6ans0B)

«BbICOKHI yPOBEHb)
(86-100 6a/1;10B)

Komnemenyuu ne

Koumnemenyuu

Komnemenuuu

Komnemenyuu

cpopmuposativi. chopmuposarvi. cpopmuposativi. cpopmuposativi.
3Haans oTcyTcTBYIOT, | ChopmupoBansl  0a3oBbie | 3HAHHA obmmpHeIe, | 3HAHUSA TBEpIbIC,
YMEHUS U HaBBIKH HE | CTPYKTYPHI 3HAHUIA. CHCTEMHBIE. apryMEHTHPOBaHHBIC,
cOopMHUPOBAHEI. YMeHust GparMeHTapHbl U | YMEHUS HOCSIT | BCECTOPOHHHE.
HOCSIT  PENpPOAYKTUBHBIN | PEpPOAYKTUBHBIM YmMenus YCHEIIHO
xapakrep. XapakTep, MPUMEHSIOTCS | MPUMEHSIOTCS K
JleMOHCTPHUPYETCS HHM3KHH | K PEHICHUIO THIOBBIX | PEIICHUIO KaK THUIOBBIX,
YpOBEHb 3aJ]aHuH. TaK W HECTaHJApPTHBIX
CaMOCTOSITETIbHOCTH JleMoHCTpHpYeTCS TBOPYECKUX 33J[aHUH.
MPaKTHYECKOTO HABBIKA. JIOCTaTOYHBIA  ypOBeHb | JleMoHCTpHpyeTCs
CaMOCTOSTEIBHOCTH BBICOKHi YpOBEHb
YCTOMYHBOTO CaMOCTOSITETILHOCTH,
MPAaKTHYECKOTO HABBIKA. | BBICOKAS aJalTHBHOCTH
MPAaKTHIECKOTO HABBIKA
Onucanue KpuTepreB OLEHNBAHUS
O6yuaromuiics OOyuatomuiics Oo6yuatomuiicst OoOyuaromuiicst
JIEMOHCTPHPYET: JICMOHCTPHPYET: JICMOHCTPHPYET: JICMOHCTPHPYET:
- CYIIECTBEHHBIC | - 3HAHHUS TCOPETHYCCKOTO | - 3HAHWE M MOHWMAaHHE | - TNIyOOKHe, BCECTOPOHHUE
npoOenbl B 3HAHHSX | MaTepuaa; OCHOBHBIX  BOIPOCOB | U apryMEHTUPOBAHHBIC
y4eOHOTo Marepuaia; | - HEMOJHbIC OTBEThl Ha | KOHTPOIUPYEMOTO 3HAHUS IPOTPAMMHOTO
- JIOMTYCKAIOTCS | OCHOBHBIE BOIPOCHI, | 00bEMa MPOrPAMMHOTO | MAaTEpUAa;
MPUHIUITHAATBEHBIC omuOKKH B OTBETe, | MaTepHana, - MOJIHOE  TOHWUMAaHHue
OIIMOKM TIPH OTBETE HA | HEAOCTATOYHOE - TBepABle  3HAHUS | CYNIHOCTH M B3aWMOCBS3U
OCHOBHBIE ~ BOTMPOCHI, | IOHUMAHWE  CYNIHOCTH | TEOPETHYECKOTO paccMarpuBaeMbIX
OTCYTCTBYET 3HAHHE W | M3JIaraeMbIX BOMPOCOB; MaTepuana. NpPOIIECCOB W SIBIICHHMH,
MOHUMAaHHUE OCHOBHBIX | - HEYBEPCHHbBIC U | -CIIOCOOHOCTH TOYHOE 3HAHUE OCHOBHBIX
MOHATHH W KATETOPUi; | HETOYHBIE OTBETHI Ha | YCTAHABIMBATH 1 | TIOHATHI B paMKkax
-HETIOHUMAaHUE JIOTIOJTHUTENTbHBIC OOBSICHATD CBA3b | 00CYKIACMBIX 3aJIaHUIA;
CYIIHOCTH BOMPOCHI; MPAaKTUKH W TEOpHH, | - CHOCOOHOCTD
JOTIOTHUTEITEHBIX - HEJOCTATOYHOE | BBISBIISATH yCTaHABIIUBATh u
BOIIPOCOB B paMKax | BIaJCHUE JIUTEPATYPOM, | MPOTUBOPEUHS, OOBSICHATE CBS3b MPAKTHKH
3aJIaHUH; PEKOMEHTOBAaHHOM MPOOJIEMBI U TEHICHIIMU | U TEOPHUH;
- OTCYTCTBHE YMEHHS | MPOrPamMMOit pa3BUTHS; - JIOTHYECKH
BBITTOJTHATE JUCIUATUTAHEL, - MIPaBUIIbHBIE M | OCJIe/IOBATEIIbHBIE,
MPAKTUICCKUE - yMmeHHe 0e3 TpyOBIX | KOHKPETHBIC, 0e3 | conepkaTesbHbIE,
3aaHus, ONIUOO0K pemarpb | TpyobIX oIIOOK, | KOHKPETHBIC "
MPEAYCMOTPEHHBIE MPaKTHYECKUE 3aJaHMs, | OTBETHI Ha | HCYEPILIBAIONINE OTBETHI
MPOTrpaMMOii KOTOPBIC ClieflyeT | MOCTaBJICHHBIC Ha BCE 3a/JaHUs, a TaKKe
JUCIUTUTAHBI; BBIMOJTHUTb. BOTIPOCHI; JIOTIOJTHUTENTBHBIC BOTPOCHI
- OTCYTCTBHE - yMeHHe  pemiath | IK3aMeHaTopa;
TOTOBHOCTH MPaKTUYECKUE 3aJaHusd, | - yMEHHE pemarh
(crocobHOCTH) K KOTOpBIE CIIEAyeT | NPaKTHUECKHUE 3adaHus;
JTUCKYCCHH W HH3KYIO BBIITOJTHHUTD;
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CTCIICHb - BJIaJCHHC OCHOBHOH | - CBO60Z[HOC

KOHTaKTHOCTH. JIUTEPATypOH, HCIOJIb30BaHUE B OTBETaX
pEeKOMEHI0BaHHOM Ha BOIIPOCHl MAaTepHaJOB
IporpaMMon peKOMEHI0BaHHOU
JUCLUIUINHBI; OCHOBHOM u

- HaJIM4Yue COOCTBEHHOM | JOIOJHUTEILHON
000CHOBaHHOM TIO3UIIUHU | JINTEPATYPHI.

o 00Ccy)IaeMbIM
BOITPOCaM.
Bo3MOXXHBI
HE3HAYNTEILHBIE
OTOBOPKHU M HETOYHOCTH
B PaCKpPBITHH
OTAENbHBIX IOJIOXKECHUM
BOITPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAX.

Onenka Onenka Onenka Onenka

«HEYAOBJETBOPUTECIb «YAOBJETBOPUTECJIABbHO» «Xopomo» / «32aUTEHO» «OTJIHYHO» / «3aUTEHO)
HO» /He 3a4TEHO0 / «3a9YTEHO»

9. Y4eOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnieyeHUue TUCIHIIIMHBI

Jlureparypa
a) OcHoBHas1 IUTEpPATYypa

Tpetsskos 10./1., [Tytnses B.M. Beenenue B xumuio 1Bepaodasusix marepuanon. M.: U3n-Bo Mock.
yH-Ta: Hayka, 2006. — 400 c.
https://vk.com/doc152031437_660703514?hash=8fDb48IKKyHw2eQGJUtLUBvgrAJ6BOueTjQHfY1
axDs&dl=iHFtbX20cYR5ZgNxZmlaPwWzTQZ5xmw41HgEfgA9vCc
http://www.ncm.unn.ru/files/2021/01/Tretyakov_Vvedenie-v-himiyu-tverdofaznyh-materialov.pdf
VYBapos, H. ®. Xumus tBepmoro tena: yueoHoe nocoowue: [16+] / H. @. YBapos, 10. I'. Mareiimuna;
HoBocubupckuil rocynapcTBeHHbI TexHU4Yeckuil yHuBepcuteT. — HoBocuOupc: HoBocuOupckuit
rOCyJIapCTBeHHbIN TexXxHHUYecKui yHuBepcuteT, 2019. — 108 c.: un., Tabn. — Pexum poctyma: mo
nomnucke. —  URL: https://biblioclub.ru/index.php?page=book&id=575292 (nara  oOpamieHwus:
24.04.2024). — buomuorp.: ¢. 105. — ISBN 978-5-7782-3831-2. — TekcT: 31€KTPOHHBIN.

WpanoB, H. b. ®usuka u XxuMus MarepuanoB M MOKpeITUH: yueOHoe mocobue / H. b. BaHoB,
M. P. @aiizynnuna; MunHuctepcTBo oOpa3oBaHuss M Hayku Poccum, KazaHckuii HanmoHanabHBIHM
WCCIIEIOBATEIIbCKUI  TEXHOJOTHYecKuid yHuBepcuteTr. — Kazanb: Ka3zaHCKuil HallmOHaIbHBIN
uccienoBarenbckuil TexHonornueckuit yausepcutet (KHUTY), 2017. — 320 c.: wi. — Pexxum goctyna:
no mommucke. — URL: https://biblioclub.ru/index.php?page=book&id=501167 (nata oOpareHus:
26.04.2024). — Bubnuorp.: c. 315-316. — ISBN 978-5-7882-2214-1. — TekcT: 3JIEKTPOHHBIN.
OU3NKO-XUMHUYECKHE OCHOBBI CO3/IaHMsI AKTUBHBIX MarepuaioB: ydeOHuk / M. @. KymnpusHos,
1O. B. Kabupos, A.T. Pyackas [u ap.]; FOxuslil genepanbubiii yausepcurer. — Pocros-Ha-/{ony:
Oxwubiit denepanbuelii yHusepcuter, 2011. — 278 c. — Pexxum pgocTtyma: mo MOANMCKe. —
URL: https://biblioclub.ru/index.php?page=book&id=241105 (nata obparenus: 24.04.2024). — ISBN
978-5-9275-0847-1. — TekcT: NeKTPOHHBI.

I'yceB, A.W. Hanomarepuanbl, HaHOCTPYKTYpbI, HaHoTexHoJoruu / A. U. I'yceB. — 2-e u3n., ucnp. —
MockBa: @uszmatiaut, 2009. - 416 c¢. — Pexum jgocryma: 1O  MOJNHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=68859 (nara oopamenus: 24.04.2024). — ISBN
978-5-9221-0582-8. — TekcT: 2MeKTPOHHBI.
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0) /lonmoJIHUTe IbHAS JTUTEpPaTypa

6. Kunoreko A.B. Xumwms tBepmoro tena / A.B. Knoreko, U.A. Ilpecuskos, FO.l. TperbskoB. — M.:
N3pat. nuentp «Akagemusa», 2006. — 304 c.
7. bonnmapenko, I'. I'. Marepuanosenenue: yueOnuk ans By3oB/ I'. I'. bonnapenko, T. A. Kabanosa,

B. B. Peibanko; mon pemakumeit I'. I'. bongapenko. — 3-e wu3m., mepepad. m jgomn. — MockBa:
WznarensctBo FOpaiit, 2024. — 381 c. — (Bsicmee obpa3oBanue). — ISBN 978-5-534-17884-5. —
Tekcr: AIIEKTPOHHBIN // O6pazoBaTenpHas maTdopma IOpaiit [caiit]. —

URL.: https://urait.ru/bcode/533907 (nara obpamienus: 21.04.2024).

8. Kowmmo3umnumonnsle marepuainbl: ydyeOHoe mnocobue s By3oB/ JI. A. UBanoB, A. WM. CUTHUKOB,
C. . nsnun; mox penakuueid A. A. Unpuaa. — Mocksa: 3natenberBo FOpaiit, 2024. — 253 ¢. —
(Beicmiee o6pazoBanue). — ISBN 978-5-534-11618-2. — Tekct: anmekTpoHHbIi / OGpa3oBareabHas
wiatdopma Opaiir [caiit]. — URL: https://urait.ru/bcode/542670 (nara oopamenus: 21.04.2024).

9. TI'ycee A.M. Hanokpucrammumuyeckue watepuanbl/A.M. T'yceB, A.A. Pemnenr - Mockaa:
OU3MATIINT, 2000. - 224 c. - ISBN 5-9221-0075-0. - Tekct: anekrponnsiit // DbC "KoHcynbTaHT
cryaenta": [cait]. - URL: https://www.studentlibrary.ru/book/ISBN5922100750.html
(mara obpamenus: 24.04.2024). - Pexxum nocTyma: 1o mojmucke.

10. Pam6umu, H.I'. ®usndeckre u XuMuuecKkrue OCHOBBI HaHOTexHOJIOTHH. / PamOuau H.I'., bep&3kun A.
B. - Mocksa: ®USMATIIUT, 2009. - 456 c. - ISBN 978-5-9221-0988-8. - Tekcr: 31eKTpOHHBIN //
OBC "KoncynpTant cryaenTa'": [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785922109888.html

11. Ceprees, I'.b. Hanoxumus / CepreeB I'.b. - 2-e¢ u3n., ucnp. m gom. - MockBa: M3marenbcTBo
MockoBcKkoro rocynapcrsenHoro yausepcureta, 2007. - 336 c. - ISBN 978-5-211-05372-4. - TekcrT:
3JEKTPOHHBIN // 9BC "KoHcynbTaHT cTyneHTa'": [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785211053724.html

12. Xumuueckas TexHonorus. Kepamudeckne v CTEKIOKPUCTAUIMUECKUE MaTepuaibl I MEIUIHHBIL:
yaeOHoe mocobue jis By3oB/ B. WM. Bepemarun, T. A. Xabac, E. A. Kymuanu, B. I1. UrnaToB. —
Mocksa: UznarensctBo HOpaiit, 2024. — 147 c. — (Bsicmiee o6paszoBanue). — ISBN 978-5-534-
10880-4. — Texkcr: oamekrponsbii // OOpa3oBarenpHas 1uiarpopma HOpaiit [caldTt]. —
URL: https://urait.ru/bcode/537224 (nara obpamenus: 21.04.2024).

13. UBanos, H. b. HanoTexHomorun MarepuaioB U MOKPEITHIA: yueOHoe nocodue: [16+] / H. b. lBanoB,
H. A. Iloxkanmtoxun; KazaHckuil HallMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJOTUYECKUN YHUBEPCUTET.
— Kazanp: Ka3zanckuii HauMOHAIBHBIA HCCIEIOBATEIBCKUM TEXHOJOIMYECKUN YHUBEPCHUTET
(KHUTY), 2019. — 236 c.: wun., Tabm., cxeM. — Pexum gocTyma: 0o MOANHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=612342 (nata oOpamenus: 26.04.2024). -
bubnuorp: c. 234. — ISBN 978-5-7882-2538-8. — TeKkcT: 371€KTPOHHBIH.

B) nporpamMmmHoe odecniedenue, IbC, npodeccuonanbubie 6a3bl 1 UHTEpHET-pecypcebl:
HeoOxoauMmelii 1 obecriedeHus] AaHHOW JUCHMIUIMHBI KOMIUJIEKT JIMIIEH3MOHHOTO U CBOOOJHO

pacnpoCcTpaHseMOro IporpaMMHOr0 00eCIIeUYeHNs, B TOM YUCIJIE OT€YECTBEHHOTO ITPOU3BO/ICTBA, a TaKXKe
3JIEKTPOHHBIE ONOIMOTEUHbIE CUCTeMBI, ¢ KoTopbiMU Y COI'Y umeercs neiicTByromMiA J0roBop:

Ne n/m HaumenoBaHue Ne qoroBopa(auueH3us) Crtpana
IMPOU3BOAUTEC/Ib
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
5 Windows 10 Pro for Ne 4100072800 Microsoft Products CIIA
' Workstations (MPSA) ot 04.2016 r.
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 r.
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4 Windows 8.1 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
6 Windows 8 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
- Windows 7 Enterprise Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
8 Windows 7 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
10 Office Standard 2013 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
11 Office Standard 2010 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
12 Cucrema TeCTUpOBAHUSA Ne468 ot 03.12.2013 UII Poccus
" | Sunrav WEB Class Cynrarynun P.T. (6eccpouno)
[Tporpammuoe obecrieuenue | Ne CJI/108 ot 29.08.2017 Poccus
1C: IIpeanpusrue. (MakcumMyM-codT) GeccpodHo
13. | Byxranrepckuii Yuer.
Tunoas konduryparms 8
ceTeBasi BEpCHsl
CucreMa KOMIIBIOTEPHOI JIunensus FSF/Debian (CBo6oanoe
14. | Bepctku MikTex IPOrpaMMHOE 00eCIICUCHHE)
(6eccpouno)
15. | Kasperksy Endpoint Security | o 22.01.2024 Poccust
[IporpamMmHuoe obecrieuenue | CBOOOAHOE TPOrpaMMHOE CLIA
16 JUIS peIaKTUPOBAHUS obecrnieuenne(beccpouHo)
" | xumuaeckux Gpopmy ISis
Draw
Cucrema noucka TekcToBbIX | Ne ot 22.01.2043 Poccus
17. | 3auMcTBOBaHUI (metictButenen no 22.01.2025) ¢
«AHTtumiaruat.BY3» OAO «AnTu-Ilnarnar»
ITporpammuoe obecnieuenue | Ne KIT /108 ot 29.08.2017 ¢ OOO Poccusa
18. | IC: IIpenmpusitue 8.3 «Maxcumym»(0eccpodHo)
YnpasiaeHue ToOprosien
[Tporpammuoe obecrieuenue | No CJI/ Ne126., 01.07.2020r. Poccus
19. | 1C:3apnnaTa u Kaapsl «MAKCHUMVYM-
TOC.yUPESKICHUS 8 CODT» 6eccpoyro
20 ITporpammHoe oOecrieueHue NeCJ1/76 01.03.2017r. Poccus
" | 1C: Orojxer. «MakcuMyM-cod1» (beccpoyHo)
ABTOMaTHU3UPOBAHHAS CBHzIETENBCTBO O cory
cucremMa «YTpaBlIeHUE — rOCYJapCTBEHHOHN PETHUCTpAIIH
21. | Jexanat BPC» nporpaMmsl it O9BM
Ne 2015611830 ot 06.02.2015 1.
(6eccpouHo)
[Iporpamma it OBM «bank | Pazpaborka COI'Y CBuaerenbcTBo cory
22. | BOIIPOCOB JJIsi KOHTPOJIS 0 TOCYJIapCTBEHHOM perucTparuu

3HAHUIT»

nporpaMmsl st O9BM
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Ne 2015611829 ot 06.02.2015 1.
(6eccpouHo)

[Tnaner BO Ne 2191-24 ot 12.01.2024 1. (Tex. Poccus
23. noaaepxka 10 26.02.2025 r.) OOO
JIMMUC
[Tnaner CI1O 12.01.2024 Ne 2192-24 Poccus
24. (monmucka H OOHOBJICHUS J10
16.02.2025)
1O JlabopaTtopun MMUC Ne 1157-23 o1 29.03.2023 r. OOO Poccus
o5 (exanar, 1K, BeqomocTy, JIMMMUC
" | TectupoBaHnue, UHTEPHET
pacHImpeHue u Jip.)
26 VSDESK Ne 210406/01 ot 06.04.2021 r. UIT Poccus
' N.A. Cepreesuy
27 «[CamaxkTuka» OO0OO TI'anmaktuka UT norosop Ne Poccus
' 120320/[1/A ot 14.03.2022 .
DIRECTUM RX — Cucrema | OOO I'anaktuka UT norosop Ne Poccus
28. | 9JIEKTPOHHOTO 120320/11/A ot 14.03.2022 r.
JIOKYMEHTOO000pOTa
MOODLE becrutatHoe CLIA
29. (6ecrumaTHOE
POCCHIICKOE)
30 «["anaxktuka PY3» JIunensus 6eccpoynast Poccust
31 JInuHbIi KaOUHET Jlunensus Geccpoynas Poccus
* | aburypuenra
32 JIn4HbIi KaOuHeT Jlunensust Geccpoynast Poccust
* | cryneHTa/coTpynHUKa
DiekTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccus
33 | /wiccepTaiuy u TpeOyercs perucrpanus B
" | aBTOopedeparoB PI'B(OB/] 6ubmuoreke COI'Y
PI'b)
ObC"YHuBepcuTeTcKas https://biblioclub.ru Poccus
34 ouommorexka ONLINE" Tpebyercs perucTpanus B
' 6ubmuoreke COI'Y
OBC «Hayunas anekrponnas | http://elibrary.ru. Poccus
oubnunoteka eLibrary.ru» Tpebyercs perucrpanus B
35. 6ubmuoreke COI'Y
VYuuBepcanbHast 6a3 qanubix | https://dlib.eastview.com CIOA
36. | East View
3BbC «KoHcynpTant http://www.studentlibrary.ru Poccus
crynentay CtyneHueckas TpeOyercs peructparus B
37 3JIeKTpOHHAas OubaroTeka no | 6Gubnmuorexke COI'Y

MCIUIIUHCKOMY U
(dhapmaleBTHUECKOMY
00pa30BaHMIO, a TAKKE TI0
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€CTECTBEHHBIM U TOYHBIM
HAayKaM B LIEJIOM.

3bC «OpaiiTy - www.biblio-online.ru Poccust
oOpa3oBarenpHas cpefa, Tpebyercs perucTpanus B
BKJIOYAIOIIasi BUPTyanbHbli | Onbmmorexe COI'Y

YUTAIBHBIN 3271 Y4eOHUKOB U
y4eOHBIX TTOCOOHIA OT

38.
aBTOPOB U3 BEAYIUX BYy30B
Poccun o Bcem
HaIpaBJICHUSAM U
CHEIHUATBLHOCTSIM
39 KO3II (nomen Ha siHIEKCE) becmuiatHoe (nepeBesieH B peKuM Poccus
' MIPOCMOTPA)
40. | Pyclapn OecruraTHoe Poccus
41. ViPNet Poccusg
42 | BKC OtxkperToe [10 OecraTHOE
2) peKomenoyemovle UuHmepHem - aopeca:
1. http://www.xumuk.ru
2. www.chem.msu.net
3. www.hij.ru
4. http://www.fptl.ru/Chem block.html — paznuunbie yueOHO-MeTOIUYECKIE MATEPUAIIBI IO XUMHH.
5. http://chemistry-chemists.com/Uchebniki.html - yueOHuKH, MpakTUKyMbl W CIPABOYHHKH I10

XHUMHHU.

6. Caiir o HaHOTeXHOJNOTHAX B Poccuu [DnexTponHslii pecypc]: http://www.nanoware.ru/
7. HanoTexHOIOTHYECKOE COOOIIECTBO [ DNEKTPOHHBIN pecypc|: Www.nanometer.ru
8. HHTrepHeT-)XypHal 0 HAHOTEXHOJIOTHUSX. [ DNEeKTpOoHHBIH pecypce]: http://nanodigest.ru/
9. Hanorexnonorun. Hay4dHOo-wH(OPMAIMOHHBIA MOPTad MO HAHOTEXHOJOTHUSM [DJIEKTPOHHBIH
pecypc]: http://nano-info.ru/
10. DnexTponHas o6ubnmnoreka y4eOHBIX MaTepHajoB 1o XUMHH
http://www.chem.msu.su/rus/elibrary/
11. Xwumuueckwuii nopran Chemport.ru http://www.chemport.ru
10. MarepuajibHO-TeXHHYECKOE OCHALCHUE JUCIUILIMHBI
HaumeHoBaHue OMEIIEHUH JIJIs POBEICHHUS BCEX BUJIOB YUCOHOM EATEIILHOCTH, Anpec
MPeTyCMOTPEHHOW y4eOHBIM IJIaHOM, B TOM YMCJIe TTIOMEIICHHS [T (MecTomonOXKeHHE)
CaMOCTOSTCILHOU pa60TBI, C YKa3aHUEM MICPEYHA OCHOBHOI'O O60py,Z[OBaHI/I$[, yqe6H0- HOMCH_IGHI/Iﬁ JUIsL
HarjisaaHbIX mocoouii u HCIIOJIB3YCMOI'O IMTPOrpaMMHOTO obecrnieueHus IMPOBCACHUS BCCX
BHJIOB y4eOHOH
JACATCIIBHOCTH,
IpeyCMOTPEHHON

y4eOHBIM TIIaHOM (B
ciIyJae peasu3anuu
obpa3oBarenbHON
IIPOrpaMMBbl B CETEBOM

53


https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
http://www.xumuk.ru/
http://www.chem.msu.net/
http://www.hij.ru/
http://www.nanoware.ru/
http://www.nanometer.ru/
http://nanodigest.ru/
http://nano-info.ru/
http://www.chem.msu.su/rus/elibrary/
http://www.chemport.ru/

(hopMe TOTIOTHUTETHHO
YKa3bIBaCTCS
HAUMCHOBaHUE
OpraHM3aIlNH, C
KOTOPOM 3aKJII0OUEH
JIOTOBOD)

YueOHble ayIUTOPHH JIsI NPOBEIECHNUS 3aHATHI JeKIIMOHHOTO THIIA:

MIPENOAaBaTeNbCKUI CTOJ, CTYJI, CTOJIBI M CTYJIBS ISl O0Y4JaIOIMXCs, KIacCHas 10CKa.
O6opynoBanue: IlepcoHaNbHBI KOMIBIOTEP B KOMIUICKTE C MPOrPAMMHBIM O0ECIICUCHUEM,
BBIXOJIOM B CeTb IHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTEIbHYIO
cpeny COT'Y. Ipoekrop Epson EB-735Fi - KOMIUIEKT mocTaBKu (KperyieHUe JIst TIPOEKTOPa,
wHyp mutanus) — lmr. Hoyr6éyk OOO "AWCHDJITEXHO" lmT. OO6mydarens-
PEIMPKYIATOP BO3AyXa yiabTpaduonerossii Oakrepuruaasiit OPYB-3-5-"KPOHT"- 1 mT.
IMporpammuoe obecreuenne: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema xommsioTepHoii Bepctkn MikTex, Kasperksy
Endpoint Security, [Iporpammuoe obecrieueHne IS peIaKTHPOBAHHUS XUMHIECKUX Gpopmyi ISis
Draw, Cucrema momcka TEKCTOBBIX 3aMMCTBOBaHWH «AHTHIUTarnat.BY3y», [Iporpamma mis
OBM «bank BomnpocoB st KoHTponsi 3Hauuiy, VSDESK, Veayru cBs3u (moctyn kK cerH
untepHer), MOODLE, JInunbiii kabunet crynenra/cotpyanuka, KOII (momeH Ha sHIEKCE),
Pyclapn, ViPNet.

Poccuiickas @enepanus,
362025, Pecriyonuka
CesepHas OceTust —

Ananws,
ropox Brnannkaskas,
yi. Barytuna, nom 44-46,
Y9eOHBIH KOpITyC
Ne 7, ayn. Ne 604

JlaGopaTropusi aHaNMTHYeCKOH XMUMHM M (U3HKO-XUMHYECKHX METOJ0B aHAJIW3a Jyisi
NPOBEJCHUS  3aHSATHH  CEMHHApCKOrO  THUIA, JIaDOpAaTOPHBIX  3aHATHH, KYypCOBOTO
MIPOCKTUPOBAHKS  (BBIIONHEHMS KYpPCOBBIX pPabOT), TPYNIIOBEIX M HHIWBHIYaJbHBIX
KOHCYJIBTAINH, a TAKXKE CaMOCTOSTENLHOM paboThl 00yJaronuxcs: MpernoaaBaTeIbCKUil CTOI,
CTYyJ1, 1a00PATOPHBIE CTOJIBI M CTYJIBSI U1l 0OYUYarONIMXCsl, KITacCHAs! JOCKa.

OOopynoBaHue: MyIbTUMEAWNHHBIA KOMIUICKC (IIPOEKTOp, KpaH, KOMIBIOTEP, KOJIOHKH) C
MIPOTPaMMHBIM OOECIIEYCHNEM, BBIXOJOM B ceTh MHTEpHET M OCTYHNOM B 3JIEKTPOHHYIO
nHpOpManOHHO-00pa3oBaTensHy0 cpexy COI'Y.

IIporpammuoe obecneuenune: Windows 7 Professional; Office Standard 2016; Cucrema
kommbloTepHoit Bepctku MikTex; Kasperksy Endpoint Security; Cucrema TecTHpOBaHHS
Sunrav WEB Class; [IporpammHoe obecrieueHue A pPeAaKTUPOBaHUS XUMHYECKUX (OPMYIT
Isis Draw; CucteMa oucka TeKCTOBBIX 3aMMCTBOBaHMN «AHTHIUIAaruat.BY3»; [Iporpamma st
OBM «bank BompocoB st kKoHTpoJisa 3HaHui»; VSDESK; Yenyru cBs3u (moctyn k cetu
uutepHetr); MOODLE; JInuHblii KaOMHET CTYICHTa/COTPYAHUKA.

JlabopaToproe obGopymoBanme: pH-merp-mmwmmuBomsT™Merp PH-150MU - 2 .
AxBaguctiwmsatop JI3-25- 1 mr. bans Bogstaas neyxmectrHas UT-4302E ULAB- 1 mr. Becwr
agamutrdeckne SHINKO HT 84RCE c¢ moBepkoit — lmr. Becst EK6000i- 1 mt. Bechr
nabopatopabie CAS MW-120 - 1 mir.

Becer maboparopuble 3nekTpoHHBIe BMS5101- 1 mT. YueOHO-T1a00OpaTOPHBIA KOMIDIEKC
"®usnueckas u komwtounHas xumus'- 1 mT. ®otomerp KOK-3-01-1 mwrr. [lkad cymmmsHbIiH
(8011, kamepa u3 Hepxk.ctanu, auana3zon 50-200 C)- 1 wr. Lentpudyra Tagler HacTonbHas
naboparopHas MmeauiuHckas mo TY — mr. Becol anexktponnsie MW-300 r-1 wr. Monomep U-
510 (cranmaptabiit)-2mt. Kongykromep Dxcrnept 002-2-6H- 1 mit. HarpesatensHas runta ES-
H3040 - 1 wr. ITeur mydespHas snekTpokamMmepHas 3y0oTeXHHYecKas AJisl HarpeBa JIUTEHHbBIX
¢dopm DKIIC-10- 1 wr. [onsipumerp kpyrosoit CM-3-1 wit. Pedppakromerp UPD-45452M ¢
mojcBeTKOH M gom. mkainod -1 mT. Crekrpodoromerp I[19-5300BU- 1 mT. Memanka
MarautHas ¢ nojgorpesom I[13 6110- 2 mr. Konaykromerp MAPK-603/1 — 1 wmrr. YuebHo-
a00paTOpHBIH  KOMIUIEKC «OKoyorus» (mpodeccnoHalbHas KOMIUIGKTAlus)- 1 miT.
OOnyJarenb-pelupKyIsaTOp BO3AyXa yibTpaduoneToBelii Oakrepurunueii  OPYB-3-5-
"KPOHT"- 1 mr. Banna ynerpasykoBas Stegler 10DT- 1 mr.

Poccuiickas ®@enepanus,
362025, Pecrybmnmka
Ceepnas Ocetust —

Anagus,
ropox Binagukaskas,
yi. Barytuna, nom 44-46,
yuebHsIi kopiryc Ne 7,
ayn. Ne 615

JladopaTopusi ®PHU3MKO-XMMHYECKHX METOJ0B aHAJIM3a [Ji [POBEJCHUS HAYYHO-
HCCIIEIOBATENBCKOM  paboThl, KypCOBOTO MPOEKTUPOBAHMS, BBIMIOJHEHHUS BBITYCKHBIX
KBATU(QUKAIMOHHBIX ~ pabOT,  TPYNIOBBIX W WHAWBHAYAJIbHBIX  KOHCYJIbTAIHIA:
[PEnoJaBaTeILCKHI CTOI, CTYJL, JIAGOPATOPHBIE CTONBL M CTYJIbS JUIsl 00yJaroIuXcs.
O6opynosanue: IlepcoHANBHBINA KOMIBIOTEP B KOMIUICKTE C MPOTPAMMHBIM O0ECTICUCHHEM,
BBIXOJIOM B ceTh MIHTEpPHET ¥ JOCTYIIOM B 3JIEKTPOHHYIO WH()OPMAIIMOHHO-00pa30BaTeIbHYO
cpexy COI'Y -2 mt. UnTepakTuBHEINA cTox Project 27M —1 1.

IIporpammuoe obecneuenune: Windows 7 Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema xommbroTepHoil Bepctkn MikTex, Kasperksy
Endpoint Security, [IporpaMmmHoe obecrieueHue 1Jisi peJaKTHPOBaHHUsI XUMHYECKUX Gopmyi ISis

Poccuiickas @eneparus,
362025, Pecybnmka
CeepHast OceTus —

Ananus,
ropoj Bnaaukaskas,
yi. Baryruna, mom 44-46,
yueOHbIit kopryc Ne 7,
ayn. Ne 607
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Draw, CucremMa moucka TEKCTOBBIX 3aMMCTBOBaHMH «AHTHIIIaruat.BY3y», Ilporpamma s
OBM «baHK BOIIPOCOB I KOHTPOJs 3Haumii»y, VSDESK, VYcayru cBs3m (moctym K ceTd
natepHer), MOODLE, Jlnmunsiit kabuneT crynenra/corpyannka, KOII (momen Ha sHIEKCE),
Pyclapn, ViPNet.

JlabopaToproe oGopymoBanue: IIpUTOYHO-BHITSDKHAS ycTaHOBKa (30HT M3 OIMHKOBAHHOW
cramu  2000*600*400-2 croma). Anammzatop "®moopar - 02-2M"- | mr. ATOMHO-
Abcop6mmonsstii criektpomerp MI'A-1000 ¢ aBTocemmiuepom - 1 mt. @oromerp KOK-3-01- 1
wt. [Inamennsiit poromerp PITA-2-01 30M3- 1 wir. Crnekroporomerp [13-5400YD- 1 .
Memanka MarautHas ¢ nogorpesom 113 6110- 2 mt. CBeTUNBHUK [T BBIPALMBAHUS PACTEHUH
B nomemeHnu-2 mT. [a3oBbiid  xpomarorpad "Kpucrammokc-4000M" ¢ mnameHHO-
HMOHHM3aLMOHHBIM eTeKTopoM — 1 mt. MHTepakTiBHbIN cToa Project 27M — 1 mr. Monomep U-
160 MU -1 mit.

KomnbioTepHslii kjace

MIPENOAaBaTENbCKUI CTOJM, CTYJ, CTOJBI M CTYJIbSI UIsl OOY4aIOIIIXCsl, KITacCHAs JOCKa.
ObopynoBanne: VHTepakTHBHOE MYJIbTHUMEANHHOE OO0OpyZOBaHHE (IOCKa, MPOEKTOD),
KOMITBIOTEPHI IJIs1 KOMITBIOTEPHOI'O KJIacca B KOMIUIEKTE - C MPOTPaMMHBIM OOECIIeUeHHEM,
BBIXOIOM B C€Th VIHTEpPHET M JOCTYIIOM B 3JIEKTPOHHYIO HMH(OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny COI'Y. OOxydaTenb-pelUpKyIATOp BO3AyXa YIBTPa(QHOICTOBBI OaKTEPHIIUIHBIN
OPYB-3-5-"KPOHT"- 1 mir.

IMporpammuoe ob6ecneuenue: Windows 7 Professional, Office Standard 2016, Cucrtema
tectupoBanust Sunrav WEB Class, Cuctema xommbioTeproii Bepctku MikTex, Kasperksy
Endpoint Security, ITporpamMHoe o0ecriedeHre ISk PeIaKTUPOBAHHUS X UMUYECKUX (hopmyi ISis
Draw, Cucrema moucka TEKCTOBBIX 3aUMCTBOBaHUM «AHTuIaruat.BY3», Ilporpamma mmns
OBM «baHk BOIpPOCOB i KOHTpOJs 3Hauuii»y, VSDESK, VYcnyru cBs3u (moctym K cetd
natepHer), MOODLE, Jlnunsiit kabuaeT crynenrta/cotpyanuka, KOII (momeH Ha sHIOEKCE),
Pyclapn, ViPNet.

Poccuiickas @enepanus,
362025, Pecrrybmnmka
Cesepnas Ocetns —

Ananus,
ropoa Brnagukaskas,
yi. Barytuna, mom 44-46,
yaeOHbIi Kopiryc Ne 7,
ayn. Ne 602

Bubinoreka, B TOM 4YHCJI€ YHTAJIbHBINA 3aJi: CTOJBI W CTYNIbs Ui OOYYarOI[HXCS;
KOMITBIOTEPHI B KOMIUIEKTE C TMPOrPAMMHBIM OOECIICUeHHUEM, BBIXOJOM B ceTh VIHTEpHET u
JIOCTYIIOM B 3JICKTPOHHYIO HH()OPMAMOHHO-00pa3oBarenbHyto cpeay COI'Y.

IMporpammuoe obecneuenue: Windows 7 Professional, Office Standard 2016, Cucrtema
tectupoBanust Sunrav WEB Class, Cuctema xommbioTepHoii Bepctku MikTeX, Kasperksy
Endpoint Security, ITporpamMHoe o0ecriedeHre ISt peIaKTUPOBAHHUS X UMUYECKUX (hopmyi ISis
Draw, Cucrema moucka TEKCTOBBIX 3aMMCTBOBaHWH «AHTuIaruat.BY3», Ilporpamma mms
OBM «baHk BOIPOCOB [yiss KOHTPOJs 3Hauuit»y, VSDESK, VYcayru cBs3u (moctyn k ceTu
uutepHer), MOODLE, Jluunsiii kabunet crynenra/cotpyannka, KOII (momeH Ha stHIEKCE),
PycT"apa, ViPNet.

Poccuiickas ®@enepanus,
362025, Pecrrybmnmka
CesepHas OceTust —

Ananwus, T. BnagnkaBkas,

Ieperenu/Barytuna, 1.

16/19

[Momewmenust A  XpaHeHusi M NPOPUIAKTHYECKOT0 00CAy:KHBaHUSI Yy4eOHOro
o0opynoBaHust
OOopynoBaHue: cleNHAIN3UPOBAaHHAs MeOellb, CTeIUIaXH ISl XpaHeHUs y4eOHOro
000pyIoBaHNUS;

HoytOyk Acer Aspire ¢ mporpaMMHbBIM 00€CIieYeHHEM U BBIXOJIOM B HTEPHET U JIOKAIBHYIO
CeTb, JOCTYIIOM K HHGOPMAIMOHHBIM pecypcaMm, O3JEKTPOHHOW HH(OPMaIMOHHO-
00pa30BaTeIbHON Cpe/ic YHHUBEPCUTETa, K 0a3aM JTaHHBIX W HH(POPMAIUOHHO-CIIPABOYHBIM
cUcTeMaM.

CHeHI/IaJ'H)HI)Ie HHCTPYMEHTBI, TCXHUYCCKAsd NOKYMCHTAIUA U MHBCHTAPb JIA O6CJ'Iy)KI/IBaHI/I$[
y4e0HOTO 000PYOBAHMS.

Poccuiickas ®@enepanus,
362025, PecrryOmmka
Cesepnas OceTust —

Ananus,
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