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[Iporpamma coctaBiieHa B coOTBeTCTBUU ¢ DenepanibHbIM roCyAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHapToM 110 HampasiaeHuto noaroroBku 04.03.01 Xumus, yrBepKIeHHBIM Npuka3oM MuHucTepcTBa
Hayku U Bbicuiero odpaszoBanusi Poccuiickoit ®enepanun ot 17 urons 2017 roma Ne 671; npukazom
MuHucTepcTBa HayKu M BhIcIIero oopazoBanus Poccuiickoit ®eneparuu ot 26 Hos0ps 2020 r. Ne 1456
(3apeructpupoBan MuHucrepcTBoM toctuniu Poccuiickoit @eneparuu 27 mas 2021 r., Ne 63650) «O
BHECCHUH W3MEHEHHH B (QenepaibHble TOCYIapCTBEHHBIE O00pa30BaTeNbHbIE CTAaHIAPTHI BBICIIETO
oOpa3oBaHMs»; Y4YeOHBIM IJIAHOM TIIOATOTOBKM OakanaBpa mo HampasieHuto 04.03.01 Xuwmus,

yTBepkJIeHHBIM yueHbIM coBeToM PI'bOY BO «COI'Y» ot 31.05.2022 r., mpoTokon Ne 13.

CocraButeib: K.X.H., nouent Heenosa O. B.

Pabouas nmporpamma obcyikIeHa W yreepi/ieHa na raceiadum kadeapsl 00IeH W HeopraHMyeckoi

XHMHH (npoTokon Ne 9/21-22 ot «08» anpena 2022 1)

JapenyriHi kadieapoi ///.—-’ff Cumeonnan [1. 11

Onodpena coBeToM pakyibTeTa XHMHK. OHOIOrHH 1 OHOTEXHOI0IHH
(nporokona Ne 6/21-22 ot «25» anpena 2022 1.)

[lpencenarens coBera (hakyasTeTa 4{.:.;;{,_._;_,&-- Araesa . Al

Pabouas npoepamma oucyuniunvl npunama 6 cocmage 0CHO8HOU NPOgheccUuoHanbHOU 0OpaA3068amenbHOU
npozpammul peuieHuem yuyeno2o cosema I[Ipomokon Ne 13 om 31.05.2022 2.




1. CTpykTypa n 0011asi TPYA0€MKOCTh M CIHUAIJINHbBI
OO11ast TPYA0EMKOCTh JUCIUILIMHBI COCTABIIsACT 3 3aueTHbIC eauHuIbl (108 4.)

Ounas Gopma oOyueHHS 3aounas Gopma
00yJeHus

Kypc 4 -
CemecTtp 7 -
Jlexumn 36 -
[IpakTryeckue (ceMUHAPCKUE) 3aHATHUS - -
JlaboparopHble 3aHATHS 54 -
Koncynbranun - -
W TOro KOHTaKTHBIX 3aHATHI 90 -
CamocrositenbHas paboTa 18 -
KypcoBas pabota - -
dopMa KOHTPOJIA

DK3aMeH - -
3auer + -
OO11ee KOJIMYECTBO YaCOB 108 -

2. lleam u 3a1a49u AMCUUTJIMHBI

[IporpaMMa MUCHMIUIMHBI «XUMHS TEPCIIEKTUBHBIX HEOPTaHMYECKUX MATEPHANIOB)»  BKIIIOYAET
OCHOBHBIC TIOHATHS O KIAcCU(HUKALUU COBPEMEHHBIX HEOPraHMYECKHX MaTepHajoB IO COCTaBy,
CTPYKType, CBOMCTBaM H OONacTsIM TpPHUMEHEHHs; O MPUHIUIAX IOJyYeHHS COBPEMEHHBIX
HEOPraHMYECKUX MaTepualloB U TBEP/BIX MOKPBITHIL; O criocobax ympaBieHHs (pU3MYECKUMH CBOMCTBaMU
TBEPJIBIX HEOPTAaHUYECKIX MAaTEPHAJIOB C IIOMOIIBIO (PH3UKO-XMMHUYECKUX U CTPYKTYPHBIX (haKTOPOB.

OObexTaMu U3yYeHUS SIBIISAIOTCS: METAJJIbl, CIUIABbl, XUMHUUECKUE COECAMHEHUS, TOTYIPOBOIHUKI
U TUDJICKTPUKH, a Takke GU3NIeCKre U (PU3UKO-XUMUYECKHE SIBICHUS, COMTPOBOXKAAIONINE TPOIIECCHI HX
MOJTy4eHHUs, 00pabOTKU M SKCILUTyaTalllu.

Merononorudeckasl KOHIEMIUS Kypca Oasupyercss Ha TOM, YTO pErylsipHOE CTpPOTO
NEPUOINYECKOe KPHUCTAIJIMUYECKOE CTPOEHHE SIBISETCS WACANM3MpPOBaHHOW cxeMoil. PeanbHble
KPUCTAUTBI HEW30€KHO COAEp)KaT pPAa3IMYHOTO poJa OTKIOHEHHWS, 3a KOTOPBIMH YKPEIHIUCH
MPEJCTAaBICHUS KaK O JedeKTax, CO3/IA0UINX CTPYKTYPHOE pa3ynopsi0UeHue, ONpeeNsoee XapakTep
MOHHBIX TPOIECCOB, (U3MYECKHE CBOWCTBA KPHUCTALIOB M HMX OSKCIUTyaTallMOHHBIC XapaKTEPUCTHKH:
MeXaHUYECKHe, JIEKTPUUECKUE, ONTUYECKHE U MHOTHE IpYyTHeE.

OcHOBHOI1 1eJbI0 00pa30BaHusl MO IHCHUILUINHE «XHMHS MEPCHEKTUBHBIX HEOPTraHMYECKHX

MaTepUajIoB» B COOTBETCTBUU C MPOPECCUOHAIBHBIMU CTaHIapTaMu:

1. 01.001 TIIpodeccuonansublii crangapt «llemaror (memarormueckas MAeATENbHOCTb B cdepe
JIOLIKOJIBHOTO, HayajJbHOrO OOIEro, OCHOBHOIO OOIIEro, cpenHero ooémero o0pa3oBaHUS)
(BocmuTaTENb, YUUTENb)», YTBEPKIAECHHBIN NpUKa3oM MUHHUCTEPCTBA TPyJa U COLMAIBHOW 3allUTHI
Poccuiickoit @eneparuu ot 18 oktsOps 2013 1. Ne 544n (3apeructpupoBaH MUHUCTEPCTBOM
toctuiu Poccuiickoii @eneparun 6 nexadbps 2013 r., peructpannonssiii Ne 30550);

2. 26.006 TlpodeccmonanbHblii craHgapT «CrHenuanucT Mo pa3paboTKe HAHOCTPYKTYPHUPOBAaHHBIX
KOMITO3UIIMOHHBIX MaTepUaJIOB», YTBEP)KIEHHBIM NpHKazoM MUHHCTEpCTBA TpyAa M COLMAIBLHOU
3amuThl  Poccuiickoit  ®epepanuu ot 8 cenTaOps 2015r1. Ne 604  (3apeructpupoBaH
MunucrepcTBoM toctunuu Poccuiickoit deneparmu ot 23 centsaopst 2015 r., peructpannoHHbIid Ne
38984).

3. 40.011 IIpodeccuonanpubiii crannapt «CrenuanucT Mo HayYHO-HCCIEIOBATEIbCKHUM U OIBITHO-
KOHCTPYKTOPCKUM pa3paboTKam», YTBEPKICHHBIH MPHKa30M MUHHUCTEPCTBA TPyJa M COLMATLHON
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samuThl Poccuiickoit ®enepanuu ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBad MUHHCTEPCTBOM
roctuiu Poccuiickoit @enepanun 21 mapra 2014 r., peructparmonssiidi Ne 31692).

ABJIACTCH M3Y4YCHHE TCOPETUYCCKUX OCHOB XMMHUHU IEPCHEKTUBHBIX HEOPraHMYECKUX BELIECTB U
MaTepHaioB, CIOCOOOB UX MOJIYUYEHHS U TPUMEHEHHUS.

3agauu AMCHMILINHBI:

® DPACKPBITH POJIb KPUCTALIOXMMUU B ONMCAHUU (U3NYECKUX U XUMHUYECKHUX CBOWCTB PA3JIMYHBIX
TBEPBIX MAaTEPUAJIOB;

® DPAcCMOTPETh MPHUHLUIBI MPOTEKaHWs TBEpAOQA3HBIX peaKUUd U CHOocoO0OB IOIY4EHUs
Pa3IMYHBIX TBEPABIX MAaTEPUAJIOB U TOKPBITHH;

® JaTh OCHOBHBIC IPEICTABICHUS O (U3UUYECKUX CBOMCTBAX pa3IMYHBIX TBEPIBIX MAaTEPUAIIOB,
0COOEHHOCTSIX UX XUMUYECKOH MPHUPOJIBI, CTPYKTYPBI U IPUMEHEHUH.

3. Mecto nucuunjuibl B crpykrype OIIOII
Bb1.B.15. Yacts, hopMupyemMasi yuacTHUKaMu 00pa3oBaTeNbHbIX OTHOIIEHUH, bioka 1.

Jucnunnuna «XuMusi TNepCHEeKTUBHBIX HEOPTraHMYECKUX MAaTepHalOB» OTHOCUTCS K Y4eOHBIM
mcuuiuiiHaMm 4Jactu bioka 1, ¢opmupyemoii ydactHuKamMu 00pa30BaTENbHBIX OTHOIICHUH, OCHOBHOM
npodeccuonansHoi oOpazoBatensHO mTporpammel (nanee — OIIOII) HampaBneHUS MOATOTOBKH
«Xumus», KBadukamys (CTeneHb) — 6akanasp.

Jns ycnenHoro ocBO€HUsl JAaHHOW JUCLMILIMHBI CTYJEHT JIOJKEH BIIAJAETh 3HAHUSAMH, YMEHUSIMU
U HaBblkam#, cdopmupoBaHHbIMU  gucimiummHamMu  OIIOIT  GakanmaBpmara:  «MaremaTukay,
«Mudpopmaruka», «Dusuka», «Heopranndeckas xumus», «OpraHuyeckas XUMHUS», «AHAIUTHYECKas
XUMUSY, «Puznueckas Xumus», «Komionanas Xumus», B 4aCTHOCTH:

3HaTh:
1. OcHoBHbIE 3aKOHBI XUMHUH, XUMUYECKON TEPMOAMHAMUKN U XUMUYECKONW KHHETHUKH.
2. Tumbl XUMHYECKOW CBS3M M THITHI KPUCTAJUIMYECKUX PEIIETOK B MPOCTBHIX M CIOKHBIX TBEPABIX
Tenax.
3. Xumuueckne ¥  (PHU3MKO-XMMHUYECKHE CBOWCTBA OCHOBHBIX KJACCOB OPraHUYECKHX U
HEOPraHUYECKNUX COECIMHEHUN.
4. IlpaBuna TexHUKU 0€30MaCHOCTU U pabOTHl B XUMUYECKOU Jaboparopuu U ¢ GU3NKO-XUMHUECKON
anmnapaTrypou.
OcHoBHbIE 3aKOHBI (PU3UKHU, PUZNUECKUE SIBICHUS U 3aKOHOMEPHOCTH.
OCHOBBI TEOPUH BEPOSITHOCTH U MATEMAaTUUYECKON CTATUCTUKH.
7. OcCHOBHBIE ITPE/ICTABICHUS O AUCIIEPCHOM COCTOSIHUU BEIIECTBA.

SR

YMeTh:

1. PaGoratp ¢ nabopaTopHbIM 000pYJOBaHHEM, TPUOOPAMH M XUMUYECKUMHU PEaKTUBAMU, IPOBOJIUTH
XUMUYECKHE IKCIIEPUMEHTHI U 00pabaThiBaTh SKCIIEPUMEHTAIbHbIE JaHHBIE.

2. Ilpumensts mHGOPMAITMOHHBIE TEXHOJIOTHH JUTSI PEIICHHUS TEOPETHUECKUX W AKCIEPUMEHTAIBHBIX
3ajau.

3. Tlomp3oBaThcsi COBPEMEHHOH HAy4YHOH, Y4eOHOH M CIPaBOYHOW JMTEPAaTypod IO XHMHUU H

XUMHUYECKON TEXHOJIOTUU M UH(OPMAIIMOHHBIMH TEXHOJIOTHUSIMH.

OdopMITATE pe3yabTaThl SKCIIEPUMEHTATFHON paOOTHI B BHJIE OTYETA.

5. IIpoBOIuTH 3JEMEHTApHYIO CTaTUCTHYECKYI0 OOpabOTKy HKCHEPUMEHTAJbHBIX JaHHBIX B
XUMHUYECKHUX 3KCIIEPUMEHTAX.
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Baagern:

1.

HaBbikamu caMOCTOSITENBHON paboThl ¢ Yy4eOHOW, HAYYHON W CIIPABOYHOW JIUTEPATYpPOMl; BECTH
MIOKCK U JIeNaTh 000011ato1ue BIBOIBI.

HaBpikamu ©Oe3omacHoil paboThl B XHMHUYECKOW Jaboparopud W yMEHHS O0Opamarbes C
XUMHUYECKON TMOCYIOW, peakTuBaMu, paboTaTh C Ta30BbIMH TOpEIKaMU U DIEKTPUUYECKUMU
npubopamu.

OCHOBHBIMU TpUEMaMH M TEXHUKOW BBIMOIHEHHUS HKCIEPUMEHTOB, MMETh HaBBIKM pabOThHI C
(U3NKO-XUMHUYECKUMH TPUOOPAMH U YCTAHOBKAMHU.

HaBbikamu mnpoBeaeHusi aHanu3a (GU3NYECKUX U XMUMHUYECKHUX CBOWCTB BEUIECTB pa3IU4HOMN
TIPUPO/IBL.

ba3oBbIMU  TEXHOJOTHSIMH MpeoOpa3oBaHUA HMHPOPMAIMHM, TEKCTOBHIMU U  TaOJIWYHBIMU
penakTopamu, TeXHUKOM paboThl B cet IHTEepHET AMist MpodecCHOHANbHOMN NesITeTbHOCTH.
HaBbikamu 00paboTKu pe3yabTaToB IKCIEPUMEHTa U (OPMYITUPOBAHUS TPAKTUIECKUX BHIBOJIOB.
Matemarnueckoit 00pabOTKU TEKCTOBOH M rpaduuecKoi HHPOpMaIuu.

I[I/ICIII/IHJII/IHa «XUMHUS MNEPCHCKTUBHLBIX HCOPraHUYCCKHUX MATCpruajIoB» HMECT JIOTHUYCCKYIO U

COZEPKATEIBHO-METOAUYECKYIO B3aMMOCBA3b C [OCIECAYIOIUMMU JUCUUIUIMHAMUA M IIPAKTUKaAMU
y4e0HOro TUIaHa, a UMEHHO: «BBejeHHEe B XUMUIO TBEpJoro Tena», «CTpoeHue BemiecTBay, «Du3nKo-
XUMHUYECKUI  aHalu3 HEOpraHudyeckux marepuanoB», «HaydHo-uccrienoBarenbckas paboTay,
«[IpegauniomMHas MpaKkTUKa.

[Ipu OCBOCHHUHU TAHHOM MUCIUIIMHBI O0YYAOIIUIACS CMOXKET MTPOJAEMOHCTPUPOBATH (YACTHYHO)

cienyoiye 0000mennbie TpyaoBble Gpynknuu (OT®) u tpynossie pynkunu (TD):

Kon u naumenoBanue O060011IeHHBIE TPYAOBbIE (YHKITUH Tpynosble GyHKINN
pohecCHOHATBHOTO
cTaHaapTa Kon HaumenoBanue HaumenoBanue Kon

01.001 A | Ilemaroruueckas OO0menenaroruueckas (GyHKITHSL. A/01.6
[IpodeccuonanpHbIit JIEeATEIbHOCTD I10 Obyuenue
craanapt «llegaror MPOEKTUPOBAHUIO U
(memaroruueckas peanuzanuu
JESITeIILHOCTD B chepe 00pa30BaTeILHOIO MpoIecca
JIOIITKOJIEHOTO, HAYaJTbHOTO B 00pa30BaTeIbHBIX
00111ero, OCHOBHOTO OpraHM3aIMsX JOIIKOIBHOTO,
00111ero, CpeIHero 00IIero Ha4aJIbHOTO 00IIIEero,
o0Opa3oBaHus) OCHOBHOTO OOIIETO, CPETHETO
(BocmiMTaTEIh, YUUTEINH)) o01m1ero oopazoBaHus
26.006 A | JlabopaTopHO-aHAIUTHYECKOE | AHAIM3 ChIphsi, MaTepuaioB Ha | A/02.6
[podeccrnonanbHbIl COIIPOBOKJ/ICHUE Pa3pabOTKH COOTBETCTBHE CTaH/IapTaM H
crannapt «CrenuanuicT mo HAHOCTPYKTYpPUPOBAHHBIX TEXHUYECKUM YCIOBHSM,
pazpaboTke KOMITO3UITMOHHBIX HCIIOJIb3YEMBIM B IIPOM3BOJICTRBE,
HaHOCTPYKTYPHUPOBAHHBIX MaTepHajIoB 1 00paboTka
KOMITO3UIIHOHHBIX AKCIIEPUMEHTAIBHBIX
MaTepHUajIoBy pe3yIbTaToOB
40.011. A | IlpoBenenue Hay4YHO-
[Ipodeccuonanbubrit HCCIIeIOBATEIHCKUX u | OcylecTBieHHE TPOBEACHUS
craagapt «CHenuanmucTt mo ONBITHO-KOHCTPYKTOPCKHUX pabot Mo 00paboTKE M aHAITU3Y
Hay4YHO- pa3paboTOK TO OTAETHHBIM Hay4YHO-TEXHUIECKON A/01.5
HCCIIeIOBATEIBCKUM u paszzenaM TeMbl rH(OpMAIUH U PE3YIHTATOB
OIBITHO-KOHCTPYKTOPCKUM WCCIICIOBaHUN
pazpaboTKam»




4. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHHUS TUCHHUILINHBI

N3ydenne TUCHUIUIMHBI «XUMUS MEPCIEKTUBHBIX HEOPTAaHUYECKUX MATEPUAIOBY» IPEANONAracT
(dhopMHpOBaHHE y CTYICHTA CICAYIOMINX KOMIICTCHIIUN U HHINKATOPOB UX JOCTUKCHHUS:

1. IIpodeccnonanbubie komnerenuuu (I1K):

Kox u nHanmeHnoBanmne
npodeccHOHAIBLHOH KOMITETEHIUH

Koa n HammMeHOBaHUe HHIUKATOPA
JAOCTHAKEHUSI MPO(eCcCHOHAILHOMI
KOMIIeTeHIMH

Tun 3aga4 npogecCHOHAIbHOMN 1eATeJILHOCTH: HAYYHO-HCCJIeI0BATEILCKUIA 1

TEeXHOJOTHYEeCKHI

IIK-1. CroocobOeH HCHOJB30BaTh
3HAHUS O CTPOCHHH BEIIECTBA,
MPUPOJIE XUMHYECKOW CBSI3M U
CBOMCTBAax pa3JINYHBIX KJACCOB
XAMHYECKHX JJIEMEHTOB, BEILECTB
U MaTepuajoB JUIS TIOHUMaHUs
MEXaHHU3Ma XUMHUYECKUX PEaKIIni,
MIPOMCX OASAIINX B
TEXHOJIOTHYECKHUX IIpoleccax u
OKpY)XalIlleM MHpe, a TakKkKe

IK-1.1. Vcnonb3yeTr 3HaHUS O CTPOCHUH BEIIECTBA,
MIPUPOJIE XMMUYECKOM CBSA3M U CBOMCTBAX Pa3jIMYHBIX
KJIACCOB XMMUYECKUX AJIEMEHTOB, BEIIECTB U MATEPUATIOB JJIs
MMOHUMaHUS MEXaHU3Ma XUMUYECKUX PEaKIIHil,
MPOUCXOIAIINX B TEXHOJIOTMUYECKUX MPOLEcCax U
OKPY’KaroIlleM MHPE;

IIK-1.2 [IporHo3upyet cBOHCTBAa XUMUYECKUX COSAUHEHUN U
MaTepHUaIoB Ha OCHOBE JAHHBIX 00 UX CBOWMCTBAX U
XUMHUYECKOM CTPOCHUH;

IIK-1.3. Hcnons3yeT COBpEMEHHBbIE TEOPETHYECKHE

CCTCCTBCHHOHAYYHLIC 3HAHUA JJIA
pelieHus 3a7a4
npodecCHOHATLHOM IS TEIIEHOCTH.

npeaAcCTaBJICHUSA XHUMHYICCKOMN HAayKH U CCTCCTBCHHOHAYYHBIC
3HAHHUS B CBOCH HpO(i)eCCHOHaHLHOﬁ ACATCIIbHOCTH

IIK-2. Cnocoben  mpumensrts | [IK-2.1. BnageeT coBpeMeHHBIMU METOJIaMH UCCIIE0BAHUS
COBPEMEHHYIO amnmapaTypy IpH | XUMHUUYECKUX COCJUHEHHUH U MaTepuasos;

IIPOBEJICHUU HayuHbIX | [IK-2.2. AHanu3upyeT M UHTEPOPETHPYET PpEe3yJIbTaThl
HCCIIETOBaHUM, a TaK)K€ | XUMHUUYECKOTO JSKCIIEPUMEHTa Ha OCHOBE COBPEMEHHBIX
COBPEMEHHBIE TEOPETUYECKUE | TEOPETUUECKUX MTPEICTABICHUN XMMUUECKON HAyKH
MIpeICTaBICHUS XUMHYECKON

HayK{ JUISL aHam3a

OKCIICPUMCHTAJIbHBIX JaHHBIX

B pe3ynbraTe 0CBOCHUS TUCIUILTMHBI 00YJaIONIHIACS JOIDKEH:
3HATH:

® OCHOBHBIE KJIACCHI COBPEMEHHBIX MAaTEPHUAIOB, HX CBOMCTBA W OOJIACTH NMPUMEHEHWUSI, TIPUHITUITHI
BbIOOpa MaTepuajoB, OCHOBHBIC TEXHOJOTHUYECKHE TIPOIECCHl MPOU3BOJICTBA W 00pabOTKH
matepuainon (ITK-1, TTK-2);

® 3aKOHOMEPHOCTH CTPYKTypooOpa3oBaHUs, (a30Bble TNpPEBpAlICHHS B MaTepHanax, BIHSHUE
CTPYKTYPHBIX XapaKTepUCTUK Ha cBoiicTBa matepuainos (I1K-1, TTK-2);

® CTPYKTYpHbIE OCOOCHHOCTH TBEPABIX TEJN, CBSI3aHHbIE C HamuuueM JedekTHbix coctostauit (11K-1,
I1K-2);

® 3aKOHOMEPHOCTH MPOTEKaHMs TBEPJAO(a3HBIX XMMHYECKHX IPOIECCOB W SIBICHUH MepeHoca ¢
yuactuem aedexros (TIK-1, TTK-2);

e XapakTep BIUAHUSA 1e(PEKTHOCTH Ha PEAKLIMOHHYIO CIIOCOOHOCTD U (PU3UKO-XUMHUECKUE CBOMCTBA
tBepabix Ten (ITK-1, TTK-2).



yMeThb:

BBHIOMpATh MaTepuasibl Ul 3aJaHHBIX YCIOBUHM OKCIUTyaTalldkd C Y4eToM TpeOoBaHUM
TEXHOJIOTUYHOCTH, SKOHOMUYHOCTH, HaJISKHOCTH U qoiroseunoctd m3aenuid (ITK-1, [K-2);
[IPOBOIUTH (PH3MKO-XUMHUYECKHI aHaau3 mporeccoB U marepuanos (I1K-1, ITIK-2);

UCIIOJIb30BaTh ~ B3aMMOCBSI3b  CBOMCTB  BEHIECTB U CTPYKTYphl Al (OPMHUpPOBaHUS
9KCILTyaTalHOHHBIX Xapakrepuctuk marepuaios (ITK-1, ITK-2);

paboTaTh C yCTaHOBKaMH W TpHOOpaMu (PU3UKO-XHUMHUYECKOTO SKCIIEPHUMEHTa, HCIIOJIb30BATh
METOJIbI M anmapaTypy Ui aHanusa pu3nko-xumudeckux xapakrepuctuk (IMK-1, TTK-2).

BJIAJ1€Th:

OCHOBHBIMM  (DPM3MKO-XMMHUYECKUMHM  METOJAAMH  MCCJIEJOBAHMS  CBOHCTB UM cOCTaBa
Heoprannueckux matepuanos (ITK-1, ITK-2);

TEXHUKOM MPOBEACHUS SKCIEPUMEHTOB M CTATUCTHYECKON 0O0pabOTKOH SKCIepUMEHTAIBHBIX
nannbix (TTK-1, IK-2);

METOJAMU OLIEHKM OCHOBHBIX IapaMeTpPOB BELIECTB C HCHOJIb30BaHMEM (U3NKO-XUMHUECKUX
mozeneit (TTK-1, TIK-2);

METOAAaMHU UCIOJIb30BAHUSA B3aUMOCBSA3H (PU3MUECKUX CBOMCTB BEIIECTB C A€()DEKTHOM CTPYKTYpOi
i1 GOPMUPOBAHUS 33aJaHHBIX SKCIUTYyaTallMOHHBIX XapaKTEPUCTUK COBPEMEHHBIX MaTepHasioB
(TIK-1, TIK-2).

O6H_II/IM CpCACTBOM KOHTPOJIA SABJIICTCA BBCACHHAA B YHUBCPCUTCTC 6aHHBHO'peﬁTHHFOBaH

CHUCTCMA OLCHKHU YCIICBACMOCTH CTYACHTOB CIICHUAIINTCTA U HaHpaBJ’ICHI/Iﬁ 6aKaJ1aBpHaTa.

[Ipu npoBeneHMM Y4eOHBIX 3aHSATHIH OOECIIEUMBACTCS pPA3BUTHE Y OOYUYAIOMIMXCS HABBIKOB

KOMaHJIHOW PabOThl, MEXIMYHOCTHOM KOMMYHMKAIUM, MPUHATHUS PELIEHUH, JUACPCKUX KadecTB. Jlis
9TOT0 HCIIOJIB3YETCS] IPOBEICHUE WHTEPAKTUBHBIX JIEKIUH, T'PYNIOBBIX IUCKYCCHUM, POJIEBBIX HIp, a

TaKXC

MaTepHralibl Ha OCHOBC PE3YJIbTATOB HAYYHBIX I/ICCJ'IC,Z[OBaHI/II\/'I, B TOM 4YHUCIIE C Y4YCTOM

PErHOHAIBHBIX OCOOEHHOCTEH MPO(EeCcCCHOHAIBHON MAESITEIbHOCTH BBITYCKHUKOB M TOTPEOHOCTEH
paboTtonarerneii.



5. Couepma}me H yqeﬁno-MeTouuquRaﬂ KapTa THCIHUIIJIMHBI

Taoauna 5.1
3ansaTuA CamocrosiTesbHast padora KosmuectBo
Howmep HaumenoBanue tem, (BOIIPOCOB), CTYJIEHTOB DopMmbI 0aJU10B
13 (S (S 05 M3y4aeMbIX 110 JAHHOW JTUCLUIUIMHE Jek | Jlab Yacpl | KOHTPOJISA Jlurep
MU | opat Coaep:xanue min max | arypa
1 BBenenne B XuMHIO TBEpAO(DA3HBIX | 2 - | Uepapxus CTPYKTYPbI 1 Koncmekr 0 2 [1]-[7]
MaTepUaJIOB. [Ipuopurernsie MaTepHUAJIOB: MOJIEKYJIIpHas, VYeTHBII onpoc
HaIpaBIIECHUS pa3BUTHUS HaYyKH, KpUCTAJUIMYECKass M JIOMEHHas CobecenoBanue
TEXHOJIOTMM U TexHuku PD. Xumus un CTPYKTYypa, TEKCTypa, Ipupoaa u Jloknan
Marepuanbl.  OCHOBHBIE  IOHATHUS: CTPYKTypa BaYKHEHIIINX
BeulectBO M Matepuain. Ilonstue o Ne(PEeKTOB.
TBepAO(ha3HBIX  peaKIHUsIX U  UX
IPOTEKAaHUU.
2 [Tpobaema CO3/1aHUs HOBBIX | 2 2 | Kpucramimueckue u amopdHbIe 1 Koncmekr 0 2 [1]-[7]
HEOPraHUYECKUX MaTepHUaJIOB c tena. JlanmpHuUM U OIMKHUI VYeTHBII onpoc
3a/laHHBIMU CBOMCTBaMH. MOPAOK B TBEPHABIX TENaX. CobecenoBanue
OKOHOMHUYECKHE M TEXHOJIOTHYECKHE OcHoBHbIE THUIIBI Jlokinaz
aCIEeKThl MPOU3BOACTBA, KCIUIyaTallun KPUCTAJIINYECKUX PEILIETOK.
U pereHepanuy MaTepuaos. DOnemMeHTapHble  SA4YEHKH B
MIPUMHUTHBHON KyOndeckoi
(ITK), 00BbEMHOIICHTPUPOBAHHOMN
KyOHn4eckoun (OLIK) u
IPAHELIEHTPUPOBAHHOMN
kyonueckoit (I'IK) pemeTkax?
3 Oo6mas knaccuukanus | 2 4 | Tlonsitue 0 pUpoze 1 Koncmekr 0 3 [1]-[7]
HEOPraHUYECKUX TBepOo(a3HBIX METAJNINYECKOW U MOHHOM CBA3U YcTHBIN onpoc
MaTepHaloB. IO COCTaBYy, CTPYKTYpE, U WX CBOMCTBax. BaxkHueimme CobecenoBanue
CBOMCTBaM U 00JIaCTSM IPUMEHEHUSI. THUIIBI KPUCTAJIIMYECKHUX Joknaz
Merannuueckue MaTepUabl, ux pEIIETOK HMOHHBIX KPHUCTaJIOB.
CBOWCTBA U OCOOEHHOCTH. IIpumepsr. CpaBHuTenbHas
XapaKTEepUCTUKA  HOHHOW U




METAJUTMYECKOM CBS3H.

Marepuainsi Ha OCHOBE TBepnodaszueie  peakuud U Koncnekr [1]-[7]
BBICOKOMOJIEKYJIIPHBIX COeAMHEHU I (bakTophl, BIMAIOIIME HA UX YcTHbIit onpoc
(momumepsl). nporekanue. TomoTrakcHuueckue CobecenoBanue

U 3MUTaKCUAIIbHBIE PEaKIUH. Jloknan

TpancnoptHbie peaKkuuu.

Peakuuu BHeApeHUs U MOHHOTO

oOMeHa.
Hemerannuueckue HEOpraHu4ecKue HNonHas  mpoBOAMMOCTH B Koncnekr [1]-[7]
MaTepUaJIbL, ux KJ1acCUpUKanus, TBEpABIX  Tenax. TUIUYHBIE VYeTHBII onpoc
CBOWCTBa, OCOOEHHOCTH U IPUMEHEHHE. TBEp/Ible JIEKTPOIUTEI u CobecenoBanue

MEXaHHU3M POBOJIUMOCTH. Hoxnan

["anmorenunn - "

KHCIIOPO/ICOiepKAILlUE€ HOHHbIE

IIPOBOJIHUKU, HMX IPUMEHEHHE.

[Ipumeppr.  Tumbl  TBEpIBIX

pacTBOpOB. SBrienue

n3omMoppusmMa U €ro poiib A

IIOJIy4YEHUSI HOBBIX MaTepHaJIoB.

N3omopdusm 1, I1 u Il pona.
Kepamuueckne  marepuansl:  oOrmas CoBpeMeHHbIE ¢bu3mKo- Koncnekr [1]-[7]
XapaKTEepUCTHKA, 0COOEHHOCTH, XUMHYECKHE MIPOLIECCHI YcTHBIN onpoc
CBOMCTBa U 00J1aCTH MPUMEHEHUS MIOJIyYE€HUsI HAaHOMAaTEpUAJIOB H CobecenoBanue

YIIBTPAIACIIEPCHBIX Joxnan

Martepuanos. ['maporepmanbHbie

METOJIEL. "Cyxue" METOJIBI

BBICOKOTO AaByieHUs. OCHOBHBIE
MPEACTABICHUS O MEXaHU3Max
pocra IUICHOK U  IOKPBITHM.
Onurakcus, €€ NPUMEHEHHE B
TEXHOJIOTUH
TOJTYITPOBOTHUKOBBIX

rETEPOCTPYKTYP.
[Tonukpucraminyeckre




ITOKPBITHA.

7 Kommnozuimonusie TBepao(da3HbIe BricokoTemmeparypHbie Koncnekr 3 [1]-[7]
MaTepuaibl, ux CBOMCTBA u ceepxnposoauuku (BTCIT). YcrHblil onpoc
npUMEHeHHe.  BBICOKOTEXHOIOTHYHAsS OCOOEHHOCTH KPUCTAJUIOXUMUHU CobecenoBanue
KepaMuKa. BBICOKOTEMIIEPATYPHBIX Jloknaz
CBEPXIPOBOJHHUKOB, ux
CTPYKTYypa. OcoOennoctu
¢usnveckux cBoiictB. Teopuu
BTCII. OG6nactu mnpuMeHEHHs
BTCII-marepuanos.
8 Knaccupukamuss ~ marepuanoB 110 Baxwueiimiue KJIaCChI Koncmekr 3 [1]-[7]
CTPYKTYPHOMY MPU3HAKY. JVDJICKTPUKOB, WX OCHOBHBIC YcTHbI onpoc
MOHOKpHUCTAILIBL. [Inenounsie XapaKTePUCTHKH. CobecenoBanue
MaTepHalbl 1 HAaHOMaTepHabl. CerneToaneKTpuKH, Jokiaz
O0COOCHHOCTH UX CTPYKTYPBHI.
Hcnons3zoBanue
CETHETORJIEKTPHUUECKHUX
MaTepUaIOB  JJIsl  XpaHEHUs
uHpopmanuu. ITuposnexTpuku
Y TIbE302JIEKTPUKH, UX CBOMCTBA
U IPUMEHEHHUE.
9 1 PYBEXKHAS ATTECTALIASA IloaroroBka k Kommnsroreproe
1 pyOexHOM aTTecTanuu TECTUPOBAHHE 15 [1]-[7]
9 Knaccupukamuss ~ marepuanoB 10 JIfoMHHECHIEHIIUS ¥ JIa3ephl. Koncmekr 2 [1]-[12]
cBoiicTBaM M (pyHKIMsAM. Matepuansl ¢ Bunst JIFOMUHECLICHIIUH. YceTHBIT onpoc
ANEKTPUICCKUMU (DYHKIHSIMHU. OcCHOBHBIE COCTAaBJIAIOIINE CobGecenoBanue
CTPYKTYPBI JTFOMHHO(OpA. Jlokman
Tunuunsle JFOMUHO(OPBHI, Pedepar
0COOEHHOCTH HUX CTPYKTYpBHI.
TBepaoTenbHbIE J1a3epsl u
MaTepHaIbl JJIs1 JIa3epOB.
10 TBepaple DIEKTPONUTHI C  BBICOKOH OcobeHHOCTh CTPOCHUS Koncmekr 2 [1]-[12]

HOHHOM IIPOBOANMOCTBIO. TonnuBHBIE

HCKPUCTAIINICCKUX TBCPABIX

Y CTHBIN Onpoc

10



JJICMCHTHBI, UX YCTpOfICTBO .

TEJL OcHOBHBIC MOJIENN
CTPOCHHUSI HEKPUCTAJUIMYECKUX
TBEPJIBIX TeJL [TpaBuno
3axapuaceHa. dopmupoBaHue
CTEKJIOOOPA3HOTO  COCTOSIHUSI.
Du3uKo-xuMHUIECKUE IMPUHIUIIBI
YIIPOYHCHUS CTEKOJL.
CreknokepamMuka, CBOMCTBa U
00JIaCTH IPUMEHECHHSI.

CobecenoBanue
Hoxnan
Pedepar

11

Matepuansl c MAarHUTHBIMU
byHKIUSAMUY, ux Kiaccudukanmys,
OCHOBHBIC ~ MAarHWTHBIE  I1aPaMETPBI.
Knaccudukamms dbepputoB o
CTPYKTYPHOMY PHU3HAKY. [Tetns
THUCTEpEe3Hnca.

Kpucramnoxumuueckuii 1u3aiH.
[Tpumepsr nedekTooOpa3zoBaHus
B KPUCTAJUTUYECKUX
COCIMHEHUSIX NPU OTKIOHEHUU
oTr crexuomerpuu. Ilpupona
o0Opa3oBaHUs BaKaHCUU B
KpUCTasUIaxX. Binsiaue
npuMeced  Ha  paBHOBECHUE
nedeKToB. [Tpupona
o0Opa3oBaHHs BaKaHCUU B
KpUcTayuiax. Buael BakaHCHU.
MEXaHU3MBI o0Opa3oBaHUs
BAKaHCUHM B METAJIAX.

Koncnexr
YcrHblii onpoc
CobecemoBanne

Jlokman
Pedepar

[1]-[12]

12

Martepuanst C ONTUYECKUMHU
GyHKIUSAMHU. Caerousnyyatoniye
MaTepuaisl M MaTepHansl A
¢oroHuku. XUMHUECKUH COCTaB U
CBOMCTBA MaTe€pUAaIOB.

Hanoctpykrypsl,
HaHOKOMITO3UTHI u
HaHopeakTopbl. DopmupoBaHUE
YIIBTPAJAUCIIEPCHBIX CUCTEM.
Krnacrepsl. OBonronus oT
MOJIEKYJI K MarepHaiam.
TpaguuoHHHBIE u
COBpEMEHHBIE TEXHOJIOTUHI
MOJIYYEHHUSI  YJIBTPAJUCIIEPCHBIX
MaTepHaJIOB.

Koncmexr
VYeTHBII onpoc
Co0OecenoBanue

Hoxman
Pedepar

[1]-[12]

13

Marepuainsl c OMOJIOTHYECKUMU
GyHKIUSAMHU. bruoakTtuBHBIE

[TonynpoBoaHUKHN u ux
cBoiictBa. (OCHOBHBIE  THIIBI

Koucoekr
VYeTHbII onpoc

[1]-[12]

11



MMIUTAHTATBI u3 KEepaMHUKU u
CTEKJIOKepaMUKH. bHOHaHOMaTepHaIIbIL.
[Tponeccel GrMonOIMMEpPHU3ALUH.

MOJTYIIPOBOIHUKOBBIX
MaTEpUaJIOB.

Omnpenenenus, 30HHas Teopus,
XUMHYECKHUH COCTaB,
TpeboBaHus, UCXO0s u3
MIPaKTUYECKOIO0  NPUMEHEHMS,
aMOp(QHBIE MOTYTTPOBOJAHUKH.
Kpucramnmueckue  CTpyKTypbl
OCHOBHBIX IOJIYIIPOBOIHUKOBBIX
MaTepUajIoB.

CobecenoBanue
Hoxnan
Pedepar

14

XUMHYCCKHUMH
MeMOpaHHbIC

Marepuanst c

byHKIUSMHU.
TEXHOJIOTUH.

OcHOBHbIE HOCUTENIN 3apsijia B
COOCTBEHHBIX
MOJTYTIPOBOTHUKAX.
DIEKTPOHHOE Pa3yIlopsA0YEHUE
B MOJTYITPOBOTHUKAX.
«IIpumecHoe»
pasynopsiioueHue B
MOJYIIPOBOJIHUKAX. JlOHOpHBIE 1
aKIIEITOPHBIE MIPUMECH.
CobcTBeHHOE aTOMHOE
pasynopsanodenue.  MexaHu3M
o0Opa3oBaHUs TOYEYHBIX
neeKToB B COOCTBEHHBIX
TOJIYITPOBOJIHUKAX.

Koncnexr
YcrHblii onpoc
CobecemoBanne

Jlokman
Pedepar

[1]-[12]

15

Marepuansl ¢ TemI0pU3NUYECKUMHU
GyHKIMAME. OrueynopHsle
MaTepuabl.

MaruuTHbIE METAJIBI U CILIABBI.
Baxneiimnue THUIIbI
MarHUTOMSITKHX )51
MarHMTOXKECTKMX MaTepHaloB,
o0JacTy uX MPUMEHEHHUSL.
MarauToausaeKTPUKHI THIIA
beppuTOB  CO  CTPYKTypOH
LITTHHEIH, rpaHaTa,
MarseToINTIOMOUTA.

Koncmexr
YcTHBIT onpoc
CobecenoBanue

Jlokman
Pedepar

[1]-[12]

12



16 Mertoabl  cuHTe3a  TBEpAO(Da3HBIX | 2 2 | KaramuzaTopsl. OcHOBHBIE 1 Koncmekr 2 [1]-[12]
marepuanioB. Kitaccudukarust MeTooB. TpeOOBaHuUsl, MPEIbSBISCMbIC K YcTHBIN onpoc
TeTEPOreHHBIM ~KaTaJH3aTOPaM. CobecenoBanue
HoBble TuIBI MarepuanoB mis Jloxnan
KaTajn3a, BBICOKOJUCIICPCHBIC Pedepar
OKCHUJIBI METaJJIOB TSt
KaTaJIUTUYECKOTO TOpeHUS,
JOXKHTaAHHSI IPOJYKTOB
CrOpaHusl, XaJIbKOTCHUTHBIC
KJIACTEPBbI JUIsl POTOKATAIN3A.
17 Cunte3 TBepmodasHBIX MaTepHajoB C | 2 4 | buomarepuansl. TpeOoBanus K 1 Koncmekr 2 [1]-[12]
UCIIOJIb30BaHUEM (busnyeckux u MaTepuaiaM,  HCIOJIb3YEeMbIM YcTHBII onpoc
XUMHUYECKUX METOJ0B TOMOTEHHU3AIUU TUTSt MPOTE3UPOBAHMUS. CobecenoBanue
UCXOJIHOM CMECH. Knaccudukanus OunokepaMuKu Jloxmnan
10 OTHOUIEHUIO K KUBOM TKAHM. Pedepar
Mexanusm B3aWMOJICUCTBUS
OMOKEepaMUKH C KHBOH TKAHBIO.
Kepamuka 11 mpoTe3upoBaHUs
3yOOB. VYriepopHas KepaMHKa
JUIL  CepJICYHOr0  KIIaraHa.
Marepuansl c s dexTom
naMsTH (HUTUHOI).
18 HUtoroBoe 3amsitme. [lomroroBka k| 2 - 1 CobecenoBanue - [1]-[12]
3ayery. Jlokman
Pedepar
18 2 PYBEKHAS ATTECTALIUSA 4 | IlogrotoBka Kk 2 pyOexHOI KommerotepHoe [1]-[12]
aTTeCTaIluu TECTUPOBAHUE 15
HUTOTO 36 54 18 70

13



6. O6pa3oBarTe/ibHbIE TEXHOJIOTHHI

Jlekumu, neKknuu-O0ecenbl, MPAKTHUYECKUE 3aHATHS, CaMOCTOATENbHas padoTa CTYJCHTOB
(oKJIa b1, IPE3CHTALIHH ).

Jnist AOCTHKEHHs TUIAaHMPYEMBIX Ppe3yJIbTaTOB OOyudeHHs, B IUCHHUIUIMHE «be3omacHocTh
KHU3HEIEATEIIbHOCTI HCIIOJIb3YIOTCS pa3IMuHble 00pa30BaTeIbHbIC TEXHOJIOTUU:

1. Ungpopmayuonno-passusarowue mexnono2uu, HAIPaBICHHbIE HAa OBJAJCHHE OOJIBIIUM
3a11acoM 3HaHWM, 3alIOMUHAHKUE ¥ CBOOOIHOE ONEPHUPOBAHNE UMH.

Hcnonp3yercss JNEKUUMOHHO-CEMUHAPCKUNH METOJ, CaMOCTOSTEIbHOE W3YUYEHHE JINTEpaTyphl,
IPUMEHEHHE HOBBIX MH(OPMAIMOHHBIX TEXHOJIOTUHN U1 CaMOCTOSITEIbHOIO IOINOJHEHUs 3HAHUH,
BKJTI0Yasl MCTIOJIH30BAHNE TEXHUYECKHUX M SJIEKTPOHHBIX CPENICTB MH(OPMAIIH.

2. [eamenvHocmHuble  NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOJIO2UY, HAIpaBICHHbIE Ha
dopmupoBaHHEe CHCTEMBI MPO(ECCHOHAIBHBIX NPAKTUYECKUX YMEHHH TMPH TOATOTOBKE K
OPAaKTUYECKUM  3aHATUAM,  OOECIEeUMBAIOLIUM  BO3MOXHOCTb  KAu€CTBEHHO  BBINOJHSATH
po(heCcCHOHATIBHYIO 1€ TEIbHOCTb.

Vcnonb3yercs aHainu3, CpaBHEHUE METO0B UCCIIEIOBaHUI, BBIOOP METOa, B 3aBUCUMOCTH OT
00BEKTa UCCIIEJOBAaHMUSI B KOHKPETHOM IPOM3BOJACTBEHHON CHUTyalluM M €ro IpaKTHYecKas
peanu3arnus.

3. Paszsusarowue  npobremMHO-OPUEHMUPOBAHHbIE — MEXHONO2UY,  HANpPaBICHHBIE  HA
dbopMHpOBaHUE U PAa3BUTHE MPOOJEMHOIO MBILIUIEHUS, MBICIUTEIBHON aKTUBHOCTH, CIIOCOOHOCTH
poOJIEMHO MBICIUTH, BUJETh U (POPMYITHPOBATH MPOOIEMBI, BHIOMPATh CIIOCOOBI M CPECTBA IS UX
peLeHHMs.

Hcnonp3yroTest BUABI Mpo0IeMHOT0 00ydeHUs: OCBEIIEHNE OCHOBHBIX MPo0OeM 0€301macHOCTH
KHU3HEEATEIbHOCTH  Ha  JIEKUUAX, Y4eOHble JMCKYCCHH, KOJIJIGKTHBHAs  MBbICIUTEIbHAs
NeSITeIbHOCTh B TPYNIAX IPH BBITOJHEHWH IOMCKOBBIX pabOT, peIlIeHHe 3ajad IOBBIIICHHOM
clo)kHOCTU. [Ipm 3TOM HCHONB3YIOTCS NEpBble TPU YPOBHS (M3 4YeTbIpeX) CIOKHOCTH M
CaMOCTOSITEJIbHOCTU: NPOOJIEMHOE M3JI0KEHUE Y4EeOHOro MaTepuasla MpenojaBaTeeM; CO3/IaHHUe
npernojiaBaTeseM MpoOJIeMHBIX CUTyalMii, a oOydaeMble BMECT€ C HHUM BKJIIOYAIOTCS B HX
paspelleHue; IpenojaBareib JIUIb CO3AaeT NPOOJIIEMHYIO CUTYAlLlHIO, a pa3penaoT e€ o0ydaemble
B X0/I€ CAMOCTOSITENIbHON AE€ATEIbHOCTH.

4. Jluunocmuo-opuenmupogannvle mexHoao2uu o0oOyuenus, OOECIEeUHBAIOIUE B XOJAE
y4eOHOT0 Tpoliecca y4eT pa3IMyHbIX CIIOCOOHOCTEN 00yyaeMbIX, CO31aHNE HEOOXOIUMBIX YCIOBHI
JUIL Pa3BUTHS MX WHIUBUAYAIBHBIX CIIOCOOHOCTEH, pa3BUTHE aKTHBHOCTH JIMYHOCTH B y4eOHOM
nporecce. JIMUHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTHMM OOYYEHHUS Ppealu3ylTcsl B pe3ysbTaTe
WH/IMBUYAIbHOTO OOIICHWS TpEroAaBaTeNss W CTYJCHTa TPH BBINIOJHEHUH JTOMAIIHUX
WH/IMBUYaJIbHBIX 33/1aHUH, pEIICHUN OJMMIIMAIHbBIX 33jlay, Ha eKEeHe1ebHBIX KOHCYJIbTAlUsX.

VHHOBaIIMOHHBIE CIOCOOBI M METOJbI, HCIIOJIb3yeMble B 00pa3oBaTeIbHOM IpolLecce,
OCHOBAHBI Ha MCIIOJIb30BAaHUH COBPEMEHHBIX JIOCTH)KEHUH HaYKH W WH(POPMAIMOHHBIX TEXHOJIOTHH.
HampaBriieHbl Ha TMOBBINIEHUE KAa4eCTBAa IMOATOTOBKH IMYTEM Pa3BUTHS Yy CTYAEHTOB TBOPUYECKHUX
CITOCOOHOCTEH H CaMOCTOSITEIBHOCTH (METOJbI MPOOJIEMHOTO OOYYEHHS, HCCIEI0BATEIIbCKIE
METOJIbI, TPEHUHTOBBbIE (DOPMBI, PEHTHUHTOBBIE CHCTEMbI OOYYEHHS M KOHTPOIS 3HAHUA U Jp.).
Hamenenpl Ha aKTUBU3AIMIO TBOPYECKOTO TOTEHIIMATA W CAMOCTOSITETBHOCTH CTYACHTOB M MOTYT
peanM30BbIBaThCS Ha 0a3e WHHOBALIMOHHBIX CTPYKTYp (HAY4YHBIX J1abopaTopuii, IICHTOB,
NPEeNNPUSITHIA U OpraHu3aluii u ap.).

B npomecce o0ydeHHsT HCMONB3YIOTCS MHTEPAKTUBHBIE METO/bI OOy4YeHHs: TBOpYECKHE
3aJlaHus, pa3padoTKa MPOEKTOB, padoTa B MaJbIX TPYIaX, UCCIEAOBATEILCKUN METOA O0yYeHHs,
JIEJIOBBIE U POJIEBBIC UTPHI, KPYTJIbIE CTOJBI, IUCITYTHI, CEMUHAPHI.

TpaauumoHHBIE JIEKIIMU ¥ Ta00pATOPHBIE 3aHATHS TIPOBOATCS B (POPME C UCTIOTH30BAHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOIOTHA.

Jlexuusi-nuanor — cojAep:KaHHe IOJAETCS Yepe3 CEpPUI0 BOMPOCOB, HA KOTOPHIE CTYIEHT

JIOJKEH OTBEYATh HEMTOCPEICTBEHHO B XOJI€ JICKLIUH.
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OmnnaifH-ceMUHAp — Pa3HOBUIHOCTh BeO-KOH(EpPEHINH, MPOBEICHUE OHJANH-BCTpEY WITU
npe3eHTanuii uepe3 MHTepHeT B pexknMe peaabHoro BpeMeHH. Kakaplii U3 y4aCTHUKOB HaXOIUTCA
y CBOETr0 KOMIIbIOTEpa (CPEICTBA CBA3M), a CBSI3b MEXIY HUMH MOJJEpKUBaeTcs yepe3 VHTepHeT
MOCPEACTBOM 3arpy’kaeMoro MpUIIOKEHHsI, YCTAHOBICHHOTO Ha KOMIBIOTEpE Ka)I0Tro Y4acTHHKA
(Zoom, Meet, Skype u ap.)

Buneokondepennmss — ceanc BuacokoHdepenncBszu (BKC) — 5310  TtexHomorus
MHTEPAKTHUBHOTO B3aUMOJCUCTBUS JIBYX M 00jee y4aCTHHKOB OOpa3oBaTEIbHOIO Tpolecca JJis
oOMeHa nHpopMaIueil B pealbHOM peXUME BPEMEHHU.

TexHONOTHST ~ 3JEKTPOHHOrO  OOydeHus  (peaqm3yercs TpU  TMOMOIIM  3JIEKTPOHHOU
obpazoBarenbHori cpenbl COI'Y mnpu  wucnonmb3oBanuu pecypcoB OBC, mpu mpoBeneHUU
ABTOMATH3UPOBAHHOTO TECTHPOBAHUSA U T. [1.).

Hcnone3ytorcs 6auIbHO-PEUTUHIOBAs CUCTEMa OLCHKU 3HAHUM, TEXHOJOTHH C MPUMEHEHHEM
JMCTaHIMOHHOTO 00yueHus Ha atdopme «Moodlex http://Ims.nosu.ru/.

IIpumeyanus:

1. Bce Buabl yueOHOI pabOThl MOT'YT NPOBOAUTHCS TUCTAHLIMOHHO HA OCHOBAaHUM JIOKAJIBHBIX
HOPMAaTUBHBIX aKTOB.

2. B memsx peanusauuy  MHAMBUAYAJIBHOTO  TMOAXOJAa K  OOYYEHHIO  CTYJEHTOB,
OCYIIECTBIISIOIIMX Y4YEOHbI Mpolecc MO HWHAUBUAYAIBHONM TpPAaeKTOPUM B paMKax
UHIUBUAYaJIbHOTO  paboyero  IJiaHa, HW3y4€HUE  JAHHOM  JUCLHUIUIMHBI  MOXKET
OCYILIECTBIIATHCS 4Y€pe3 HHAMBHUYyaJbHbIE KOHCYJIbTAllMM IpPEnoJaBareisi OYHO, B Yachl
KOHCYNIBTAIlMA, IO O3JEKTPOHHOM MouTe, a TakkKe C ucrnoib3oBanuem Cisco Webex,
wiaTGopMbl JUCTAaHIIMOHHOTO 00ydeHus Moodle, nuuHBIi KaOWHET CTyIEHTa Ha CalTe
COTI'Y, nppyrux snementos DM1OC COI'Y.

7. YueOHO-MeToAn4YeCKoe o0ecnedeHne CaMOCTOATEIbHOH padoThI
7.1. Ilesan caMOCTOATEILHOM PadOTHI

CaMocTtosTenbHass paboTa oOydaroluXcsl SIBISETCS OJAHUM W3 BHUAOB YUEOHBIX 3aHSATHUH.

CamocrosiTenbHas paboTa MPOBOIUTCS C LETBIO:

® cruCTEeMaTH3allMd W 3aKperIeHUs TOTYYEHHBIX TEOPETHUYECKUX 3HAHUW M TPAKTHUECKUX
yYMEHUH 00y4aroluXxcs CTy/I€HTOB;
YIITYOJICHHSI U PACIIMPEHUS TEOPETUIECKUX 3HAHUM;
dbopMupoBaHHUS ~ YMEHHIl  HCHOJB30BaTh  HOPMATHBHYIO, IPaBOBYIO,  CIIPABOUYHYIO
JIOKYMEHTAIUIO U CHEeIHMATbHYI0 TUTEPATYPY;

e GOpMHUpPOBAaHUA CAMOCTOSITEIBHOCTH  MBIIUICHUS, CIOCOOHOCTEM K  CaMOpPa3BUTHIO,

CaMOCOBEPIIIEHCTBOBAHHUIO M CaMOPEaTH3aIHH;

® Pa3BUTHUS UCCIIEOBATENLCKIX YMEHUU.

CamocrosarenbHas paboTa 00ydYarOIIMXCSl OCYILIECTBISETCS HA MPOTSHKEHUU U3y4eHHs BCel
JTVCIIATUTMHBL B COOTBETCTBUHU C YTBEP)KICHHOH B Y4eOHOM IUIaHE TPYAOEMKOCTHIO (IUII OYHOM
¢dopmbl 00ydeHus 18 yacoB) U COCTOUT U3:

® paboOTHI CTYJICHTOB C JICKIIMOHHBIMU MaTe€pHajlaMHy, TOMCKA M aHAIN3a JIUTEPATYPHBIX JTaHHBIX
M JICKTPOHHBIX MICTOYHUKOB HH(OPMAIHH TI0 33]JAaHHOH TeMe;

® BBITIOJTHEHUS 3aJJaHui I caMocTosTenbHOU padoTel B OUOC COI'Y;

® I3yYCHHS TEOPETUYECKOTO MaTepHaa JJis MOJATOTOBKH K MPAKTUIECKUM U J1a00paTOpHBIM
3aHSITHSIM;

® TIOJITOTOBKH JIOKJIA/IOB, pedepaTa U Mpe3eHTAIHIA;

e paboTHI C TECTAMHU U BOMPOCAMH IS CAMOTIPOBEPKHU;

® [OATOTOBKH K pyOeKHBIM aTTECTALUSAM U 3a4ETYy.
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Tembl 1 popMBbI BHEAYIUTOPHON CAaMOCTOSATENILHON paboThl, €€ TPYLOEMKOCTh COJepKATCS B
pasnene 5, Tabu. 5.1.

CamocrosTenbHas paboTa CTyIEHTOB JOJDKHA COOTBETCTBOBATH 00Jiee TIyOOKOMY YCBOCHHUIO
U3y4aeMoro Kypca, (GOpMHUpOBaTh HAaBBIKM HCCIIEAOBATENbCKOW pabOThl W OPUEHTUPOBATH
CTYZICHTOB Ha yMEHHE IPUMEHATh TEOPETHUECKUE 3HAHUS HA IPAKTUKE.

CamocrosiTenbHas paboTa JODKHA HOCUTh CUCTEMAaTHYECKUN XapaKkTep, ObITh HHTEPECHOU U
NPUBJICKATEILHON TS CTY/ICHTA.

Pe3ynpTaThl caMoCTOATENBHON pabOThl KOHTPOJIMPYIOTCS TPETIOIaBaTeIeM M YUUTHIBAIOTCS
npu aTTecTalMu cTyAeHTta (3aueT). Ilpu 3TOM NHpOBOASTCA: TECTHPOBAHHUE, SKCIPECC-OMPOC Ha
7a00paTOPHBIX NPAKTHYECKUX 3aHATHIX, 3aCTyIINBAaHNE JOKIJIAI0B, IPOBEPKA MICEMEHHBIX paboT 1
T.1. Jloknaasl 1 pedepaT J0IHKHBI COPOBOXKIATHCS MTPE3CHTALMEH IO TEME.

JI71st IOATOTOBKM K 3aHSTHUSM CTYJACHTHI MOJIB3YIOTCS yIEOHUKAMU U y4eOHBIMH ITOCOOUSIMH,
yKa3aHHBIMH B CIHUCKE PEKOMEHJOBAHHOW JUTEpAaTypbl, a TaK)Ke HHTEPHET-UCTOYHHMKaMHU. Bce
METOJIMYECKHE MaTepHalbl IMPEJCTaBICHbl B CHCTeME JucTaHnuoHHoro oOydenuss COI'Y Ha
wiatdpopme Moodle (http://Ims.nosu.ru).

7.2. Kpurepun ¢popMupoBaHusi OLEHOK NPHU NpeacTaBjieHnnu pedepara

1. PedepaT coOTBETCTBYET MPEUIOKECHHON TEME, UMEET BCTYIUICHHE, OCHOBHYIO YacTh U
3aKiIroueHue — 3 0.
2. Tema packphITa MOJHOCTHIO, CTYACHT IPOJEMOHCTPHPOBAI CITIOCOOHOCTh aHAITM3HPOBATH
pa3HbIe TOYKH 3peHus — 3 0.
3. CoobmieHne caenaHo ¢ COOMIOACHHEM HOPM COBPEMEHHOTO PYCCKOTO JTUTEPATYPHOTO SI3bIKA
U C MPECTaBICHUEM MpPe3eHTaluu — 3 0.
MaxkcuMalbHOE KOJIHYECTBO 0amioB — 9.

OuenoyHblit 1ucT pedepara

Cxema OLICHUBAHHUA JOKJIaaa

Onenka, Onucanue
0aJLI
8-9 Bo BBenmeHmm deTko c(GOpPMYIHPOBAH TE3UC, COOTBETCTBYIOUIMHA TeMe

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

JICJIEHUE TEKCTa Ha BBEJICHUE, OCHOBHYIO YaCTh M 3aKJIIOUYCHHE.

B ocHOBHOI YacTH:

JIOTUYHO, CBSI3HO M TMOJIHO JOKA3bIBAE€TCS BBIABUHYTHIN TE€3UC;

3aKJIFOYEHUE COJEP/KUT BBIBOJBI, JIOTUYHO BBITEKAIOLINE U3 COIEPIHKAHUS
OCHOBHOI1 YacCTH;

JUISl BBIPAKEHUSI CBOMX MBICIIEH HE MOJIB3YETCS YNPOLIEHHO-IIPUMUTUBHBIM
SI3BIKOM,

JEMOHCTPHUPYET MOJIHOE IOHUMAaHUE MPOOIEMBL;

MpeJICTaBIeHa TPE3EHTAlUS K JOKIIAYy;

BCe TpeOOBaHMsI, IPEABSBISEMBIC K 3a/IaHUIO, BHITIOTHEHBI.

6-7 Bo BBegeHun ueTko chOpMyNIHpOBaH TE3UC, COOTBETCTBYIOIIUN TeMe
pedepata, B M3BECTHOM Mepe BHITIOJIHEHA 3a/1a4a 3aMHTEPECOBATh YATATEIIS;
B OCHOBHOM YaCTH JIOTMYHO, CBSA3HO, HO HEIOCTATOYHO MOJHO JOKA3bIBAETCS
BBIJIBUHYTBIN TE3HUC;

3aKJIFOYEHUE COJICP’KUT BBIBOJBI, JIOTUYHO BBITEKAIOIINE W3 COJCPHKAHUSI
OCHOBHOM 4acTH;

MpeICTaBIeHa TPE3EHTALUS K JOKIIAYy;

JUISL BBIPQXKEHUS CBOMX MBICIEN CTYIJEHT HE IMOJb3YETCA YINPOUIEHHO-
MPUMHUTUBHBIM SI3BIKOM.
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10.

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

19.

4-5 Bo BBepenuu Tezuc chopMyIupoBaH HEYETKO WITH HE BIIOJIHE COOTBETCTBYET
TCMC BBICTYIIJICHUS,

B OCHOBHOW YaCTH BBIIBUHYTBHIM TE3UC IOKA3bIBAETCS HEAOCTATOYHO
JTOTUYHO (YOeIUTENBHO) U MOCIICIOBATEIHHO;

3aKJIIOYEHUE BBIBOJBI HE TMOJHOCTBIO COOTBETCTBYIOT COJIEP’KaHHUIO
OCHOBHOI 4acTH;

Mpe/ICTaBjleHa IMpe3eHTalusl K JAO0KIaay, HO HMEIOTCS TIpamMMaThyecKue
OIUOKHU;

SI3bIK pa0OTHI B 11€JIOM HE COOTBETCTBYET ypoBHIO IV Kypca.

2-3 Bo BBenenun te3uc copMynupoBaH HEYETKO WIIM HE BIIOJHE COOTBETCTBYET
Teme pedepara,

B OCHOBHOW 4YacTH BBIABHHYTHI TE3HC JIOKA3bIBAETCS HEIOCTATOYHO
JIOTUYHO (YOCIUTENIbHO) U TIOCIICIOBATEIBHO;

B 3aKJIOYCHUU BBIBOJIBI HE TOJHOCTHIO COOTBETCTBYIOT COJEPIKAHUIO
OCHOBHOM YacTu;

SI3BIK PabOTHI B 11E€JIOM HE COOTBETCTBYET ypoBHIO IV Kypca.

1 Bo BBeneHum Te3uc OTCYTCTBYCT UJIM HE COOTBCTCTBYCT TCMC pe(bepaTa;

B OCHOBHOM YaCTH HET JIOTHYHOI'O IIOCJISIOBATEIILHOTO PACKPBITHUA TCMBI,
BBIBO/JIBI HE BBITEKAIOT M3 OCHOBHOM qacCTu,

OTCYTCTBYCT ACJIICHHUEC TCKCTAa HA BBEACHNEC, OCHOBHYIO YaCTh U 3aKJIIOYCHUC,
SA3BIK pa6OTbI MOJXHO OLICHHUTH KaK ((HpHMHTPIBHBIﬁ».

0 paboTa HammcaHa He 10 TEMCE,
B pabote o/iH ab3aI] 1 OOJIbINE MO3aMMCTBOBAH U3 KAKOT0-JINOO HCTOYHHUKA.

TemaTuka 10K/1a/10B U pedpepaToB

Knaccugukanus ¢GyHKIMOHATIBHBIX HEOPraHMYECKUX MAaTepUaoB IO COCTaBy, CTPYKTYpE,
CBOMCTBaM U 00JaCTSIM IPUMEHEHUS.

CrpykrypHast uepapxuss marepuaynoB. DPU3NKO-XMMHUYECKHE IPUHLMIBI KOHCTPYHMPOBAHUS
HOBBIX MaTE€pHAJIOB.

Oco0eHHOCTH CO3/ITaHMs MAaTepUaJIOB Ha OCHOBE JUCCUIIATHUBHBIX CTPYKTYP.

HanocTpykTyphl, HAHOKOMITO3UThI U HAHOPEAKTOPHI.

@pakTanbHble MOJENN AUCIEPCHBIX U YABTPAAUCIEPCHBIX cHcTeM. MexaHuyeckue u (pU3uKo-
XUMHUYECKHE MPOLIECCHl JUCTIEPIUPOBAHUS U CMELLIEHHUS TTOPOIIKOB.

VYnpTpaaucrnepcHble METalIbl ¢ HEOOBIYHBIMH (DYHKIHSIMH.

HoBele TexHOMOTNMYN MONTy4€HUs YIbTPAAUCIIEPCHBIX MAaTEPUATIOB, OCHOBAaHHbIE Ha CUHEPTETUKE
XUMHUYECKOT0 U (PU3HUECKOro BO3ACHCTBUS.

Hcnonp30BaHre KIACTEPHBIX U YIBTPAAUCIIEPCHBIX MaTepHAIOB U HAHOKOMIIO3UTOB.
Kepamuka. Busbl pyHKIIMOHAIBHONM KEPAMUKH.

Kepamuueckue Marepuansl ¢ AUIEKTPUUECKUMU, MAarHUTHBIMH, ONTHYECKUMHU, XUMUYECKUMU
U SIIEPHBIMH (DYHKIMSIMH.

[Tpoueccs! hopMupoBaHUs U ClIeKaHUs KepaMuKu. [lepcriekTuBHbIE KepaMUUeCKHEe KOMITO3UTHI.
Ob6nacTu NpUMEHEHUsI KEPAMUYECKUX MaTEpUaIOB.

Crexiioo0pa3Hbie U aMOppHBIE MaTepUaIbl.

TepMoanHaMuKa U KUHETHKA MTPOLIECCOB CTEKIIOBAHUSI.

CTpyKTypa CHIIMKaTHBIX, OOpaTHBIX U (POCGHATHBIX CTEKOJI.

AMop(dHbBIE METaJUTBI U METAJUNINYECKUE CTEKIIA.

BricokouncTsie cTekia it cBeToBo10B. HaTpuii-kanbuuii-gpochaTHO-CUIMKATHOE OHOCTEKIIO.
®dotoxpomuble cTekna. IIpo3paunas creximokepamuka. @oToHHBIE KpucTauibl. lIpumeHenue
CTEKOI.

ToHkue mueHKn U NokpeIThs. [IneHKa Kak KOMIIO3UT.

17



20.

21.
22.

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.
47.
48.

49.

B3anMHOe BiuSHHE IJICHKH W TOJUIOKKH. YCIOBHS OCAXIEHHS M MOP(HOJIOTUS IUICHKH.
Onurakcus. MeTopl OCaKEHUS TICHOK.

[TpuMeHeHrEe TOHKOIIJIEHOYHBIX MAaTEPHAJIOB.

Cunrerndeckue Kpuctabsl. OrpaHka KpUCTAJUIOB. MeXaHM3MBI pocTa KPUCTAIUIOB. MeTozsl
MIOJIyYEHUS! KPUCTAJLIOB.

[Tpobnema pocTa KpyIHBIX KPUCTAJUIOB C MAJIOH MJIOTHOCTBIO AUCIOKALUIA.

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

O6s1acTi NpUMEHEHUsI MOHOKPHUCTAJLIOB.

Jusnexkrpudeckue Matepuaisl. Baxxkneimme quiaeKTpuueckie XapakTepUCTUKU MaTepUaloB.
Cernero-, b€30- u IIUPO3JIEKTPUKH. CerneToneKTpUKHU-TI0JIYIIPOBOIHUKH,
CETHETOMArHeTHKH.

IIpuMeHeHne TUAIEKTPUKOB.

MaruuTtHble MaTepuaisl. BaxxHeimye TUIIBI MArHUTOMATKUX U MarHUTOKECTKUX MaTepUaJIOB.
MaruuTHbIE METAJUIBI M CILIAaBEI THIA abHUKO, SmMCos 1 Fe-Nd-B.

[Tyt moBbIIEHUS MarHUTHON 3HEPIMU CILJIABOB, CBSI3aHHBIE C NPUMEHEHHEM TEPMHUYECKOM,
TEPMOMEXaHUUECKOH 00pabOTKH.

MarHuToau3NeKTpUKY TUna GeppuToB CO CTPYKTYPOH IIIMHENIH, IpaHaTa, MarHETOILTIOMOUTA.
[IpMeHeHre MarHUTHBIX MaTEPUaJIOB.

Beicokoremnepatypubie  cBepxnpoBoaHuku  (BTCII). OcobeHHOCTH — KpUCTaNIOXUMHHU
BBICOKOTEMIIEPATYPHBIX CBEpXIIPoBOAHUKOB. Kpurtnueckue napametpst BTCII.

Mertonbl nonydenus: o0bemMubix BTCII maTepuanos: TBepao¢da3Hblii CUHTE3, KpUCTAIUIM3ALNS
U3 neputekTHdeckoro paciiasa Ba2CuzO7 , 0coOeHHOCTH UX MUKPOCTPYKTYPBI.

Mertonbl nomyuyenust mmHHOMepHbIX BTCII-marepuanoB: JieHTHI M IpoBoJa B cepeOpsHON
o0oJ0uKe.

ITytu  noBelieHuss  Kkputhueckux  xapakrepuctuk BTCII-mMarepuanoB:  ontumuzanus
KaTHOHHOI'O COCTaBa W COJAEpXkaHHS KHUCIOpOJa, TEKCTYpPUPOBAHHUE IyTEM TEPMHUECKOH U
MeXaHU4eCcKOi 00paboTKH, CO3/1aHUE LIEHTPOB MMHHUHTA.

O6nactu npumenenust BTCII-maTepuanos.

Marepuansl ¢ HOHHOM M JJIEKTPOHHOM THPOBOAMMOCTBIO. Kpurepun BO3HUKHOBEHUS
CYNEPUOHHOTO COCTOSIHUSI TBEPABIX TEII.

BaxHeillune TUNBI aHUOHHBIX M KaTHOHHBIX NPOBOAHMKOB. Jlucnepconasl. KomnosutHble
TBEP/bIE JIEKTPOIUTHI. DIEKTPOHHO-UOHHBIE TIPOBOIHUKH.

Kartonuble marepuansl TUTHEBBIX OaTtapell. [[poToHHbIE TPOBOIHUKHY.

[TpuMeHeHre TBEPAbIX 3JEKTPOIUTOB B XUMUYECKUX UCTOYHHUKAX TOKA, B CEHCOPHBIX CHCTEMAaxX
U TaJIbBAaHUYECKUX LEMNAX, MPEIHA3HAYEHHBIX Ul U3YyYCHHs] TEPMOJMHAMMUKH TBEpAO(a3HbIX
peakuuii, KUCIOPOJHBIX MeMOpaHax.

[TomynpoBoHUKOBbIE MaTepuaibl. OCHOBHBIE THIBI IOJYINPOBOAHUKOBBIX MAaTepHaOB U
TpeOOBaHUS K HUM.

OCHOBHBIE TEXHOJIOTHUECKUE MPOLIECCHI B MOJTYIPOBOJHUKOBON TEXHHUKE.
[ToynpoBOIHUKOBBIE MaTepUajabl C PACIIUPEHHBIMH (DYHKIMOHAIBHBIMH BO3MOXHOCTAMU
(TepMHUCTOPBI, MarHUTHbIE TOJYIPOBOAHUKH, CBETOM3IYYAIOIIME AJIEMEHTbI, MaTepUalbl s
MOJIYTIPOBOTHUKOBBIX J1a3€poB). T€PMOAIEKTPUUYECKUE SIBICHHUS.

[TpuMeHeHre noIyTIPOBOJHUKOB.

buomarepuansl. TpeboBaHus kK MaTepHanam, UCIIOIb3yEMbIM ISl IPOTE3UPOBAHUSL.
Knaccugukanus OMOKEpaMUKH IO OTHOLICHHWIO K KMBOH TKaHW (OMOMHEpTHAs, MOPUCTasd,
OMOaKTHBHAsI, pecopOupyemasi).

Kepamnueckue marepuansl Ha ocHoBe ZrOz, TuApoKcuWi- M (ropannaruta. MexaHHU3M
B3aMMOJICCTBUSI OMOKEPAMHUKH C )KUBOM TKaHbIO. Kepamuka 1j1s1 mpoTe3upoBaHusi 3y00B.
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8. OueHoYHbIE CpeICTBA JJI TEKYIIEro KOHTPOJIsl yCIIeBAeMOCTH, pyOeKHOM

arrecranum 1 HpOMe)l(yTOqHOﬁ aTTeCTAalluM 110 U TOraM OCBOCHUSA JUCHUIIJINHBI

8.1. MeTonnka (popMupoBaHus pe3yJbTHPYIOLIEl OlleHKH

B ydeOHO-MeTOAMYEeCKOH KapTe IUCIHUILIMHBI PACHUCAHBI TEMbl M KOJUYECTBO OalioB,
KOTOPBIE CTYICHT MOKET MOJYYHUTh 3a KaX1yt0o TeMy. MUHMManbHOE KOJIMYECTBO OaIOB, KOTOPOE
CTYACHT JOJDKEH HaOpaTh B XO/€ M3YYEHUs Kypca I cliadyn sk3ameHa, — 50; makcumansHoe — 100.
bansel ckianpIBaoTCs U3 CIEAYIOIUX ITOKA3aTese: 3a peryJssipHble BHICTYIIEHUS! HA CEMUHAPCKUX
3aHATUSAX, BBIIOJHEHHE JTAOOPATOPHBIX PadOT M CaMOCTOATENbHYIO padory — mo 20 OamioB 3a
KKJIbIH pyOex; 3a TecTUpoBaHHE — 10 15 OamioB Ha KaxIoi pyOexHON KOHTposibHOH, 10 30

0ajIoB Ha YCTHOM OTBCTC HA 5K3aMCHC.

BAJIVIBHASA CTPYKTYPA OHEHKHA

MuHuManpHOE MakcumaibHOE
Ne| dopma koHTpOIIS KOJINYECTBO KOJINYECTBO
0aJI0B OaI0B
1 | Texymas paboTa CTyJCHTOB B TeueHue 1-8 Henmenu,
B T.4. 0 20
e paboTa Ha JIEKIMAX 0 4
e pabota Ha Ta0OPATOPHBIX U MPAKTHIECKUX
3aHATHSX (BBICTYIICHHE C JOKJIAJIOM, OTBETHI 0 8
Ha TEOPETHYECKUE BOIIPOCHI H JIp.)
® caMoCTOsTeNbHAS paboTa (IMOATOTOBKA K
CEeMHUHAapaM, BBIITOJTHCHUE JTOMAITHUX 33 JaHHH ) 0 8
2 | 1-1 pyOexxHas arTecTanus
9 Hepnens 0 15
3 | Tekymas paboTa CTyI€HTOB B TEUCHUE
9-17 Hegenu, B T.4. 0 20
e paboTa Ha JIEKIHIX 0 3
e pabota Ha 7a00PATOPHBIX U MPAKTHUECKUX
3aHATUSX (BBICTYIUJICHHE C JOKJIAJIOM, OTBETHI
Ha TEOPETHUYECKUE BOTIPOCHI U JIp.) 0 4
e caMocTosITeNbHas paboTa (MMOATOTOBKA K
CEeMHHapaM, BBIIIOJHEHNE JOMAIIHUX 3aaHHi) 0 4
e IIOJATOTOBKA M 3amura pedepara 0 9
4 | 2-51 pyOexHas aTTecTanus
18 Henens 0 15
NTOI'O 0 70
8.2. MACIIOPT
(dOH/1a OLIEHOYHBIX CPEJICTB MO TUCITUTLINHE
«XHUMHS TTEPCTICKTUBHBIX HEOPTAHUYSCKUX MATSPHAIIOB)Y
Ne KonTposmpyembie TeMbl (pa3aesibl) Kon HaumeHoBanue
AUCHUTLTHHBI KOHTPOJINPYeMOii OIIEHOYHOT0
KOMIeTeHIIHH cpeacTBa
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1. Tewma 1. [K-1 K, YO, Co, TK, I, P,
Beenenne. Knaccudukarms [1K-2 IIp, 3
HEOPraHWYECKUX MaTepUasoB 110
COCTaBy, CTPYKTYpE, CBOMCTBAM U
00J1acTSIM IPUMEHEHHSI.

2. Tema 2. [IK-1 K, YO, C6, TK, /1, P,
[IpenapatuBHBIE  METOABI  XUMHUU I1K-2 IIp, 3
TBEPJOIO Tela.

3. Tewma 3. [K-1 K, YO, Co, TK, I, P,
CoBpeMeHHbIE (PU3HKO-XUMUYECKHE [1K-2 IIp, 3
MIPOLIECCHI TOTYYEHUS
HAaHOMATEpHAJIOB U
YJIBTPaJUCIIEPCHBIX MAaTEPUAIIOB.

4, Tema 4. [K-1 K, VYO, Co, TK, I, P,
HNoHHas npoBOAMMOCTE B TBEPABIX [K-2 Ip, 3
Tenax.

5. Tewma 5. I1K-1 K, YO, Co, TK, /I, P,
BricokoTeMmieparypHbie [1K-2 IIp, 3
CBEPXIPOBOJHUKH.

0. Tema 6. [K-1 K, YO, Co, TK, I, P,
Baxneiue Kiaacchl AUAIEKTPUKOB, [K-2 Ip, 3
UX OCHOBHbIE XapaKTEPUCTUKH.

7. Tema 7. [K-1 K, YO, Co, TK, I, P,
JlromuHeceHust W Jiazepbl. Bujbl T1K-2 IIp, 3
JIFOMUHECIICHIIUH.

8. Tema 8. IIK-1 K, YO, Co, TK, /I, P,
Crekiioo0pa3Hbie MaTepHabl, [1K-2 IIp, 3
KEepaMHKa U KOMIIO3HTHI.

0. Tema 9. [K-1 K, VO, Co, TK, I, P,
Kpucrannoxumudeckuii J1u3aiH. I1K-2 IIp, 3

10. | Tema 10. IK-1 K, YO, Co, TK, /1, P,
HaHoCTpyKTypbl, HAaHOKOMITO3UTBI H [1K-2 IIp, 3
HaHOPEAKTOPHI.

11. | Tema 11. [K-1 K, VO, Co, TK, I, P,
OcCHOBHBIE CBOWCTBA JHUIJIEKTPHUKOB. I1K-2 IIp, 3
Baxwuerimme JTHASJIEKTPUYECKUE
XapaKTEepUCTUKU MaTEPUAJIOB.

12. | Tema 12. [K-1 K, YO, Co, TK, I, P,
MarauTHele MEeTaJUIBL U CIUIABEL. TIK-2 Hp, 3

13. | Tema 13. IIK-1 K, YO, Co, TK, /I, P,
Karanuzaropsl. OcHOBHbBIE [K-2 IIp, 3
TpeOOBaHUs, PEIbABIIEMbIE K
reTepOreHHBIM KaTaJlu3aToOpaM.

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

TpebGoBanust k MaTepuaiam,
VICIIOJIb3YEMBIM JJIsl IPOTE3UPOBAHUSI.
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dopMa 01lIeHOYHOI0 cpeacTBa: npoBepka koHcnekToB K, ycrHpiit onpoc YO, codecenoBanue CO,

tectupoBanue kommnbioTepHoe TK; noknan I, pedepar P; mpesenramus [1p; 3ager 3.

8.3. TUIIOBBIE 3AJAHUSA ONEHOYHBIX CPEJICTB

8.3.1. Kpurtepun (popMupoBaHus OLEHOK

Ha6opaTopHLIe N IPAKTUYCCKHUE 3aHATHA IPU3BAHBI HAYYWUTH CTYACHTa CaMOCTOSATCIBHO

paboTaTh ¢ yueOHBIMH TEKCTAMU, HHTEPHET-PECYpPCaMH, aHAIU3UPOBATH MATEPHAJI, CAMOCTOSATEIBHO
JIeN1aTh BBIBOJIBI.

Llenpio 71a0OpPaTOPHBIX M TMPAKTHUECKUX 3aHATHUH JUIsl CTYACHTOB, NPHUCTYMAOMUX K

HU3YUCHUIO KYypCa, ABJISACTCA:

1) 3HaKOMCTBO ¢ 0A30BBIMHU MOHITUSMH KypCa;

2) mpuoOpeTeHHE HABBIKOB aHAIMW3a IOJyYCHHOW Ha JIEKIUSX M CaMOCTOSTEIBHO
HaliieHHo! nHpOopMaIumy;

3) BbIpabOTKAa yMEHHS CaMOCTOSATEIBHO W KPHUTHYECKH MOAXOJUTH K H3y4aeMOMY
MaTepuainy;

4) (dopMHPOBaHHE HABBIKOB YCTHOTO BBICTYIUICHHS U YUaCTHs B TUCKYCCHSAX;

5) ¢opMupoBaHHE HaBBIKOB BBICTYILICHUS C HAYYHBIM JTOKJIAJIOM;

6) dopMupoBaHHE HaBBIKOB MMOATOTOBKHU pedepara v Mpe3eCHTAIHH;

7) (dopMupoBaHHE HaBBIKOB PaOOTHI ¢ PU3UKO-XMMUICCKUMHU IPUOOPaMHU M YCTaHOBKAMH,

8) dopmupoBaHHe HaBBHIKOB OOpPaOOTKH PE3yJbTATOB JKCIEPUMEHTa W (HOPMYITHPOBAHHS
NPaKTUYECKUX BHIBOJIOB.

Kpurepun ouenku: bamibHasg cTpykTypa OIEHKM pacnucaHa B y4eOHO-METOAMYECKON KapTe

(Tabmuua 5.1). PyOexxHast aTTecTanus MpoBOJUTCS B BHJI€ KOMIIBIOTEPHOTO TecTupoBanusl. Kaxbrii
TECT COJEPXKHUT 15 BOMPOCOB (KaxIbIif BOMPOC OlleHUBaeTcs 1 Gamiom).

©CoOoNO AW

8.3.2. TunoBble 3a1aHus AJ5 JA00PATOPHBIX M MPAKTUYECKHUX 3aHATHIA

TEMA Ne 1: Beenenue. Kitaccudukanusi HeOpraHu4ecKux MaTepuaJioB M0 COCTABY,

CTPYKTYpe, CBOMCTBAM M 00/1aCTAM NPUMEHEeHHU.

Hepapxust CTpyKTypbl MAaTEpHalOB: MOJIEKYJSIpHAs, KPUCTAJUIMUECKas M JOMEHHas
CTPYKTYpa, TEKCTYypa, IPUPOa U CTPYKTypa BaXKHEUITNX Je(PEKTOB.

OKOHOMHYECKHE, TEXHOJIOTMYECKHE M  DKOJIOTMUYECKHE  acleKThl  IPOU3BOJCTBA,
JKCIUTyaTallMy U pereHepanuy MaTepralioB.

Yo oTIMYaeT KpUCTAIUIMYECKHE Tesla OT aMOP(HBIX?

B yem 3akmtodaercs pazinuune MEXy JalbHUM U OJIMKHUM MOPSAKOM B TBEPABIX Tenax?
Kaxkumu BeTMYMHAMM ONMCBIBAETCS KPUCTAJUIMYECKAs peleTKa?

Uto Ha3pIBaeTCA TPAHCISLUOHHOMN (3JIEMEHTApHON) STUeUKON?

KakoBa npupoaa MeTajsin4eckon cBA3u?

CKOJIBKO aTOMOB IpUXoauTcs Ha anemeHTapHyro sderky B [IK, OLIK u I'I[K pemerkax?
KakoBa npuposa noHHou cBsizu?

10. Ha3oBuTe BakHEHIIINE TUITBI KPUCTAUTHIECKUAX PEIIETOK HOHHBIX KPUCTAIUIOB.
11. JTaiiTe cpaBHUTENIBbHYIO XapaKTEPUCTHKY METAJUINYECKON U HOHHOM CBSI3H.

TEMA Ne 2: IlpenapaTuBHbIe MeTOIbl XUMHHU TBEPAOIO TeJiA.

1.

TBepaodaznbie peakuuu U (HakTopbl, BAUSIONIUE HA UX TPOTEKAHUE.
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CoNoO~WN

10.

Tonorakcu4eckue U SMUTAKCHAIIBHBIE PEAKIUU.

OKcnepuMeHTallbHOE o0ecriedeHne TBepA0(ha3HbIX peaKiHii.

CriocoObl MPUTOTOBJICHUS PEAaKIIMOHHBIX cMeceil. [IpenapaTHBHBIE METOIBI.

TpancnoptHble peakiuu. Peakiiuu BHEAPEHUS U HOHHOTO OOMeHa.

KakoBbI OCHOBHBIE CBOMCTBA KOBAJICHTHBIX KPUCTAJJIOB U Y€M OHU OOBACHSIIOTCS?
[TpuBenuTe npUMepsl KOBaJCHTHBIX KPUCTAJLIOB.

Kakoe 3HaueHne nMeeT KOOPAUHALMOHHOE YHUCIIO B CTPYKTYPE anmasa.

OxapakTepu3yiTe CTpyKTyphbl cajiepuTa U BIOPLUTA.

B yem cocTouT CyIHOCTh BaHH-/I€pP-BaallbCOBONW XUMHMUECKOH cBsi3u? IlpuBenure npumepbl
KPUCTAJZIMYECKUX BEIIECTB C TAKUM TUIIOM CBSI3H.

TEMA Ne 3: CoBpemMeHHbIe (PU3HKO-XUMHYECKHE MPOLECCHI MOJYYeHUSI HAHOMATEPUAJIOB H
YJAbTPAAMCIIEPCHBIX MATEPUAJIOB.

BOoo~NoOR~WDNE

15.

0.
11.
12.
13.
14.

DNEKTPOXUMHUUECKOE BOCCTAHOBJIEHUE U HAHECEHNE TTOKPBITHH.

AHOJHOE U TEPMUYECKOE OKCUIUPOBAHUE.

Karognoe pacnisuienue. Mcnapenue B BakyyMme.

BrlpamyBanue MOHOKPUCTAIIOB. [ 'HaApOTepMaIbHbIE METO/BI.

"Cyxue" MEeTOIbl BBICOKOTO JIABJICHUS.

OCHOBHBIE IIPE/ICTABIICHUS O MEXaHU3MaX POCTA IJIEHOK U OKPBITUM.

Onurakcusl, ee IPUMEHEHUE B TEXHOJIOTUY MOJIYITPOBOJHUKOBBIX T€TEPOCTPYKTYP.
[TonukpucTaminyeckue MOKpPbITHUSL.

XUMUYECKOE OCAKICHUE TIJICHOK U MOKPBITHI U3 Mapa.

[Tpuniumner CVD TexHOoI0ruu.

Hcrnonbs30BaHKe 30J1b-T€IIb IPOLECCA IIPH MTOTYYEHUH IIIIEHOK.

Texnonorus Jlenrmroopa—binomxkerr.

Baxneiimue ¢pusnueckrie MeTo bl MOITY4YEHUS IIJICHOK U MTOKPBITHI.

Hanomarepuanbl, 0COOEHHOCTh MX CBOMCTB 10 CpPaBHEHMIO C OOBEMHBIM COCTOSIHUEM
BEIIECTBA, peaJibHbIE U NOTEHLMAIbHBIE 00IACTH UCIOIb30BAHUS.

CoBpeMeHHblE  (U3MKO-XUMHUYECKUE  MPOIECChl  MONYYEHUS  HAHOMATepUaIoB U
YJIBTPAIUCIIEPCHBIX MAaTEPHAIIOB.

TEMA Ne 4: NonHasi IpOBOAUMOCTD B TBeP/JbIX Tejax.

arLONE

HoHHast MpOBOAUMOCTB U TBEPABIE IIEKTPOJINTHI.

TunuyHele TBEPABIE DJIEKTPOIUTHI U MEXAHU3M IIPOBOIUMOCTH.

["ajorennn - ¥ KHCIOPOACOAEPKAIINE HOHHBIE IIPOBOJHUKH.

B-Al203, Agl u ux mpou3BOAHBIE.

Kpucrannoxumnueckne KpUTEprUN BOSHUKHOBEHHUS CYNIEPHUOHHOIO COCTOSIHUSI TBEPABIX TEI.
Baxueiine 001acTH NPUMEHEHUS TBEPABIX dJIEKTPOJIUTOB.

Ilepeuncinre 1 0XapaKTepU3yWTe TUIIBI TBEPABIX PACTBOPOB.

B gem 3akmouarores paznuuus uzomopdusma I, 1T u III poga?

UTto Takoe M30BAJICHTHHIN U T€TEPOBATICHTHBIN H30MOphU3M?

Kak nposBisieTcss HUKHHUI IOPOr CMENINBAEMOCTH?

. Kakue BelecTBa Ha3pIBatOT HU30CTPYKTYPHBIMU?
. UTo MOXeT ObITh NIPUUMHON ehopMaIK PELIETKH ITpU 00pa30BaHUM TBEPIOTO pacTBopa’?

Chopmymupyiite npasuia Berapaa u FOm-Posepu.

. ChopmynupyiiTe nmpaBuiIio aiTUTUBHOCTH XapaKTepa XUMUYIECKON CBS3H.

. Kakoe nosnosxenue JeXuT B OCHOBE dHEPreTHYeCcKoi Teopuun nzomoppuzma’?

. B uem 3axnrodaercst OCHOBHas 3a/ja4ya YHEPreTHUECKON Teopuu n3oMopduzma?
. UTO 00BSCHSIET OCHOBHOE YPAaBHEHHE SHEPTETHUECCKON TeOoprHu n3oMopduzma?
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17.

[Touemy GosbIIOE pa3NUYHE FIEKTPOOTPUIIATEIHLHOCTEH KOMIIOHEHTOB PACTBOPOB MPUBOAUT
K YMEHBIIIEHUIO IPEAEIOB H30MOPPHON CMECUMOCTH?

TEMA Ne 5. BoicokoTeMIepaTypHble CBEpXINPOBOIHUKH.

=

How

o

~

10.

11.
12.

Uctopus otkpsits ocHOBHBIX BU0B BTCII.

OcoOenHoctu KPUCTALTIOXUMUU BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOHUKOB,
MOJIN3IPUYECKOE ONMCAHUE U JIOKAIbHAs CTPYKTYpa.

OcoOeHHoCcTH (PU3MYECKHUX CBOMCTB.

Teopun BTCII. Kputnueckue mapamerpsl BTCII, ciabpie cBS31, TUHHUHT.

Mertoas! nonyuenus. Meronasl nonydenus o0bemMHbix BTCII matepuanoB: TBeprodasHbIit
CHUHTE3, KPUCTAILTU3AIMS U3 MepuTeKTHueckoro pacmasa YBaxCusO7x u Bi-comepxkammx
BTCII, oco0eHHOCTH MUKPOCTPYKTYPHI.

MeTobl IOJIy4eHHs] TOHKUX IUIEHOK, UX CTPYKTYpa U CBOMCTBA.

Poct kpucramioB, Kpuctauu3aus U3 NepuTEKTUYECKOrO pacnaja.

Metoasl nonydenus nanuHHOMepHbIX BTCII-MaTepuanoB: JIeHTHl U MPOBOJA B cepeOpsiHON
000J104Ke, MJICHKN Ha OUTEKCTYpUPOBAHHON METAUINYECKOM JIEHTE.

[Iytu noBblieHHs KpuThyeckux xapakrtepuctuk BTCII-maTepuanoB: ontuMuzanus
KaTHOHHOTI'O COCTaBa M COJEP)KAHUS KHUCIOpOJa, TEKCTYpUPOBAHHE NYyTEM TEPMUYECKOU U
MEXaHUYECKOI 00paboTKH, CO3aHKE LIEHTPOB MUHHUHTA.

[loBbIIeHHE  MUHHUHTA ~ MAarHUTHOTO  MOTOKAa  IMyTEM  CO3JaHUS  HAHO- W
MUKPOHEOAHOPOJAHOCTEN B MAaTPUILE CBEPXIIPOBOAHNKA, HAHOKOMITO3UTHI.

DK30THUYECKHE CBEPXITPOBOAHUKY (opranndeckue ceepxnpoBoanuku, HTCII).

O6nactu npumenenust BTCII-matepuanos (ycrpoiictBo SQUID-maruutromerpa, Tomorpada,
[oe3Ja Ha MAarHUTHOM MOAYIIKE, AHTEHH, JIOTMYECKUX 3JEMEHTOB, IPOMBIIUICHHBIX
JUTMHHOMEPHBIX CBEPXITPOBOJIHUKOB, OTPAHUYUTENIEH MpeeabHO-A0MyCTUMOro Toka, MI'/I-
reHepaTopoB, TpaHcHopMaTOpOB).

TEMA Ne 6: BakHeiilue K1acchl IM3I€KTPUKOB, HX OCHOBHbIE XapAKTEePUCTUKH.

arONE

7.
8.
9.
10.

OcHOBHBIE CBOMCTBA JUAJIEKTPUKOB.

BaxkHelime quaIeKTpUYECKUE XapaKTEPUCTUKU MaTEPUAIIOB.

Kpucrannmueckue CTpyKTypbl OCHOBHBIX JUIEKTPUYECKUX MATEPUATIOB.

OcHOBHBIE TUIIBI AUDJIEKTPUKOB.

Kpucramnnueckue CTpyKTypbl JUAIEKTPUKOB. JIMAJIEKTPUKH C HEJIMHEWHBIMU CBOMCTBAaMH.
Cernero-, mnbe30- M NUPOVIEKTPUKM HA OCHOBE COJIEH, CJIOXKHBIX OKCHJIOB H
OKCOTaJIOT€HH]I0, JOMEHHAs CTPYKTYpa U METII THCTEPE3UCa.

HoBble  TuUmBl ~ aKTUBHBIX  JUDJEKTPUKOB  (CETHETORNIEKTPUKHU-TIOIYIIPOBOJAHUKH,
cerHeromarieTuku.) [IpakTnyeckoe npuMeHEHHE JUJIEKTPUKOB.

VYcrpoiicTBa XpaHeHUs! MHQOPMAIK HA OCHOBE JAUAJIEKTPUKOB.

CerHeToaNeKTPUKH, CerHETUAIEKTPUKH, OCOOEHHOCTH UX CTPYKTYPBHI.

Hcnonb30BaHuE CErHETOIIEKTPUUECKUX MAaTEPHAIOB JUIsSl XpaHEHU HHPOPMALIUH.
[InpO3IEKTPUKH U TBE30JIEKTPUKH.

TEMA Ne 7: JlroMuHeceHIUs M Ja3epbl. Buabl JloMUHecHeHIIUN.

arLONE

Buasr moMuHECIIEHITNH.

OCHOBHBIE COCTABJISIONINE CTPYKTYPHI JIIOMHHO(DOPA.
Tunuuabie TIOMHHO(POPBI, 0COOCHHOCTH UX CTPYKTYPHI.
M oHBI-aKTUBATOPBL.

TBepAOTENBHBIE JIa3epbl U MaTEPUAIIBI AJIS J1a3€POB.
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TEMA Ne 8: Crek/i000pa3Hble MaTepHaJIbl, KepAMHKA U KOMIIO3UTHI.

oukrwnE

~

10.
11.
12.

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

24,

25.

26.

27.

KakoBa oCHOBHast 0COOEHHOCTh CTPOCHHS HEKPUCTATHICCKUX TBEPABIX TEN?

KakoBbI OCHOBHBIE MOJIETIN CTPOCHHSI HEKPUCTAIIIMYECKUX TBEPIBIX TEII?

Cdopmynupyiite npaBuia 3axapraceHa.

Kak hopmupyercs crekiioobpazHoe cocTossHuE?

Uro Ha3bIBaeTCs CTEKII000pa3zoBareneM?

JlaiiTe CpaBHUTEIBHYIO XapAKTEPUCTUKY CBOMCTB METAJUIMYECKHUX, MOHHBIX U KOBAJICHTHBIX
KpHUCTAJIJIOB.

B 4em cocTouT pasinuune uaeanbHbIX U PEAbHBIX KPUCTAIUIOB?

CpaBHUTE pa3HblE TUIBI BEIIECTB IO 3JIEKTPOIPOBOAHOCTH. B ueM cocrouT npuuuHa
pazuuuii?

[TpuBenure npuMepbl KPUCTAUIMUECKUX TBEPABIX TEN C PA3JIU4YHBIM THUIIOM CBSI3U H
CTPOEHHUEM, 0XapaKTEPU3YINTE UX OCHOBHBIE CBOMCTBA.

Crexnoo0pa3Hble MaTepualbl, KEPAMHUKA U KOMITO3HTHI.

KuHernka u TepMOAMHAMUKa [IPOLIECCOB KPUCTAJUIM3ALMH U CTEKIIOBAHUS.

PeanbHast cTpykTypa OKCHIHBIX, (TOPHIHBIX, CHIMKATHBIX, OOpaTHBIX, (ocdaTHBIX H
XaJIBKOTE€HUIHBIX CTEKOJL.

KoHueHTpannoHHoe paccioeHue CTeKod.

PU3NKO-XUMHUYECKNE TIPUHLUIIBI YIIPOUHEHUS CTEKOJL.

XVMHYECKUE OCHOBBI TEXHOJIOTMH BBICOKOUUCTBIX CTEKOJI JJIsl OIITOBOJIOKHA.
CrekiokepaMuKa, CBOWCTBA U 00J1aCTH IPUMEHEHHUSL.

Crpykrypa kepamuku. Kepamuueckue koMno3utsl. CUTaIUIbL.

Mertannuueckue crekna. CBOMCTBa MaTEPUATIOB HA OCHOBE METAININYECKUX CTEKOJL.

@DOTO - U TEPMOXPOMHBIE CTEKJIA.

Hcnonp30BaHNE CTEKOJI B TEXHOJIOTUN 3aXOPOHEHUS SEPHBIX OTXOI0B.

Crpykrypa kepamuku. OnucaHue, SHepreTH4ecKre BKJIa bl TOBEPXHOCTH, 00BbEMa U M.
Knaccugukarus kepaMUuecKux MaTepuaoB.

Kepamuueckne Marepuanbl ¢ JWIJIEKTPUYECKUMH, MArHUTHBIMH,  ONTHYECKUMH,
XUMHUYECKUMH U SIIEPHBIMU (QYHKIHSIMU.

XyI0KECTBEHHAsA KEpaMHUKa.

Cragun nosyueHuss kepamuku. IlpeccoBanme. Meronsl cnekanusa. HoBbele Buzbl
(YHKIIMOHAJIBHOW OKCHJHOM M  OECKUCIOPOAHOW KEepaMHKH Kak aJbTepHaTHBHbBIE
MaTepUabl.

[IInukepHOE MTUTHE, TOHKAsE Kepamuueckas TexHosiorusa. HoBble mponeccsl B ((opMUpOBaHUU
Y CIIEKaHUM KEPAMHUKH.

[Tenokepamuka. TpaHcopmanroHHoe ynpouHeHue. llepcriekTuBHBIE KepamMHUYeCKUe
KOMITO3UTBHI.

TEMA Ne 9: KpucraajioXuMu4yecKuii qu3aiH.

=

o

~

B uem cocTouT mpuurHa OTKJIIOHEHHSI OT CTEXMOMETPHUH COCTaBa TBEPABIX TEM?

Yto 03HauaeT TEPMUH «IAEPEKThl HECTEXUOMETPUUYECKOTO MPOUCX OKICHUSIN?

Kakue npumeps! nedexkTooOpa3oBaHus B KPUCTALIMUECKUX COCTUHEHUSAX MPU OTKIOHEHUU
OT CTEXMOMETPUHU Bbl MOXKETE MTPUBECTU?

C 4eM cBs13aHa NpHpoJia 00pa30BaHUs BaKaHCHH B KpUcTaiax?

KakoBa cBsi3b Je(eKTOB TUIIa BaKaHCHIl ¢ 00JIACThIO TOMOTEHHOCTH JMarpaMM COCTOSIHUS
OMHAPHBIX COCMHEHUI?

Kak  MOXHO  perynmupoBaTb  KOHUEHTPAUUIO  J€(PEKTOB  HECTEXHOMETPHUYECKOIO
IIPOUCXOXKACHUS?

OxapakTepu3yiTe BIUsHUAE TPUMECEH Ha paBHOBECHE ACPEKTOB.

Kakue npumecu Ha3bIBalOTCS F€TEPOBAIIEHTHBIMU?
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9.

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

20.

Kakue neexTbl Ha3bIBAIOTCA TPUMECHBIMH?

OxapakTepu3yiite B3auMOCBS3b Ae(PEKTHOCTU U (PU3NYECKUX CBOMCTB TBEPIOTO TEa.

C 4eM cBsi3aHa MpHpoJIa 00pa30BaHUs BaKaHCHH B KpUcTaiax?

Kakue Buibl BakaHCHU Bbl 3HA€TE U B UE€M UX pa3iuyus’?

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

Kakumu ¢akropamu onpenensieTcsi COOTHOIIEHHE JePEKTOB Pa3HOI0 THIIA B METANTHYECKUX
KpucTamuiax?

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

OxapakTepu3yiiTe BO3MOKHbIE MEXaHU3MbI 00pa30BaHUs BaKaHCUN B MeTalIaxX.

[TpuBenuTe mpUMepsl Pa3ynopsI0YeHUs HHTEPMETANINYECKUX COeTUHEHUH.

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

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

Uro xapakTepus3yoT «auarpamMmMmsl bpoyapa»?

TEMA Ne 10: HaHOCTPYKTYpPbI, HAHOKOMIIO3UThI 1 HAHOPEAKTOPHI.

ook wdE

10.

O6pa3zoBanue HOBOM (ha3bl.

3apojpliieodpa3oBaHue.

CnuHOIambHBIN pacra.

Kunertuka pocta 3apojsiiieii.

®opMupoBaHUE YIbTPATUCIEPCHBIX CUCTEM.

Knacteppl. OBomronus OT MOJEKyl K MarepuanaM. KiacTepHble cepuM, YCIOBHUSA
cTaOWUIM3aluy  HEOOBIYHBIX CTEMEHEeW OKUCIEHMs, YCTOMYMBOCTh U pEaKIUOHHas
CHOCOOHOCTh TNMPH H3MEHEHMH KPATHOCTH CBSA3M, SJEKTPOH-IE(MUIMTHBIE COEAUHEHHS C
MHOTOIIEHTPOBOM CBSA3bI0 METAJLI-METaLL.

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

Mesonopuctslie ctpykTypsl, C/I', asporenmu.

Martepuansl 1j11 MUKpo3JieKTpoMexaHndeckux cucreM (MEMS).

TpaguIIMOHHHBIE U COBPEMEHHBIE TEXHOJOTUH MOIYYEHHs YIbTPAAUCIIEPCHBIX MaTepUaJIOB
(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: IosxynpoBoAHUKH M UX cBoiicTBa. [1o1ynpoBOAHUKH ¥ CBETOM3IyYalOIIHe
3JIeMEeHThI.

=

»w

o

OCHOBHBIE THITHI IOJTYTIPOBOTHUKOBBIX MAaTEPHAIIOB.

OHpeI[eJ'IeHI/IH, 30HHAasg TCOpHs, XUMHYECKHH COCTaB, Tpe6OBaHI/I$[, HCXOJd U3 MPAKTUYCCKOTO
NpUMEHEHHS, aMOP(HBIE TOTYITPOBOTHUKH.

Kpucrannmaeckue CTpyKTypbl OCHOBHBIX ITOJIYITPOBOIHHUKOBBIX MaT€pPHAIIOB.
TepmodnekTpruecKre SIBICHHS.

[TpuHuMI [EHCTBUS OCHOBHBIX MOJIYIIPOBOJHUKOBBIX YCTPOMCTB (ZIMOA, TpPaH3UCTOD,
dorosnement, CUD, nazep, npeodpazoBaHUe COTHEYHON SHEPTUH).

HOHYHPOBO}IHI/IKOBBIG MaT€pHralibl C paCIluPCHHBIMHA q)YHKIII/IOHaIII)HBIMI/I BO3MOXHOCTAMHAU
(TCpMI/ICTOpBI, MAariuMTHbBIC TIOJYIPOBOAHHUKH, MATCPUAJIBI IJId MOJJYIIPOBOAHHUKOBBIX
Ja3epoB, onTo- u akycrodnekrponuku, OLED, TFT).

OCHOBHBIE TEXHOJIOTHUECKUE MPOLIECCHI B MOJIYIPOBOIHUKOBON TEXHHUKE.
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10.
11.

12.

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

20.
21.

22.
23.
24,
25.
26.

27.
28.

29.

['eTepocTpyKTyphI U cBepXpelieTk. KBaHTOBBIE TOYKH U MX CAMOOpPTaHU3aIlHs.

[IpoGiieMbl M TEHAEGHUMHU B COBPEMEHHOW XUMHH M TEXHOJIOTUU IOJYIPOBOJIHUKOB.
DOTOHHBIE KPUCTAILIBI.

Kakue nonynpoBoHUKY HAa3bIBAIOTCSI COOCTBEHHBIMU?

Kakne pmedexTsl o00pa3yloTcs B pe3yiabTare COOCTBEHHOTO pa3yHopsAOYCHHS B
MOJTYTIPOBOTHUKAX ?

Kakoii  ¢u3mueckuid  CMBICT  HMMEET KOHCTaHTa COOCTBCHHOW  HWOHM3AIMH B
MOJTYTIPOBOTHUKAX ?

HazoBuTe THIIBI OCHOBHBIX HOCUTENEH 3apsia B COOCTBEHHBIX MOJYIPOBOJHUKAX.

[Touemy B MOIYIPOBOAHHUKAX MPEANIOYTUTENBHEE JIEKTPOHHOE pa3ynopsaoueHue?

Uto 03HaUaeT TEPMUH «IIPUMECHOE PA3yNOPSI0UCHHUE» B MOTYIIPOBOIHUKAX ?

Kakue npumecu Ha3bIBalOTCA JOHOPHBIMU?

Kakue nmpumecu sIBIISIIOTCS aKLIEITOpaMu?

UTo 03HauaeT MOHATUE «TEMIIEpaTypa UCTOLICHHS PUMECEiin?

OxapakTepu3zyiTe 3aBUCUMOCTh KOHIIGHTPAllMM HOCUTEIEH OT TeMIepaTtypsl B
MOJTYTIPOBOTHUKAX.

UTto 03Ha4aeT TEPMUH «COOCTBEHHOE ATOMHOE Pa3yIopsioueHue»?

Kakne nedextsi Moryr o00pa3oBbIBaThbCsl B pe3yidbTaTe COOCTBEHHOTO aTOMHOTO
pa3ymnopsiI0ueHus B MOTYIPOBOAHUKAX ?

[Touemy B oTiuYHMe OT METAIOB Je(EKThl B IMOIYINPOBOAHHKAX HMEIOT AJIEKTPUUYECKUI
3apsin?

KakoBbl onpeneneHus neekToB-10HOPOB U 1e(hEeKTOB-aKIIENTOPOB?

KakoB MexaHn3M 00pa30BaHMs TOYCUHBIX J1e(DEKTOB B COOCTBEHHBIX MOJIYIPOBOTHUKAX ?
Kakwue turmbl 1ehekToB MOryT 00pa30oBBIBATHCS B MOTYIPOBOJIHUKOBBIX COSAMHEHUSIX ?
Kakoii KOMIIOHEHT TIpM MOHM3AlMM WrpaeT pojib JOHOpPa B MOJYINPOBOJIHHKOBBIX
COETMHEHUSIX?

UTo 03HaYaeT NOHATHE «YCIIOBUE AJIEKTPOHEUTPATILHOCTH?

Hanummre BbIpaskeHUE AN YCIOBHUSL AJIEKTPOHEHTPAIbHOCTH B COOCTBEHHO A€PEKTHOM
MOJIYTIPOBOTHUKE.

Hanummre ypaBHeHue oOpaszoBanust nedekroB tuma [oTtku mns coeguHenuss MX u
COOTBETCTBYIOIIEE BRIPAKEHNE 3aKOHA IEUCTBYIOIINX Macc.

TEMA Ne 12: MaraHuTHbI€ METALIbI U CILIABHI.

Noabkown

© ®

10.

11.
12.

DneMeHTHl TeOpUu MarueTusma. JloMeHHas CTpyKTypa u netiisa rucrepesuca (gpeppo, heppu-
, aHTU(EePPOMAarHEeTUKH).

MarauTHbIE CBOKCTBA TBEP/BIX TEI.

Knaccugukarus MarHUTHBIX CBOMCTB TBEP/ABIX TEIl.

JlnamarseTuky U napaMarHeTHKH.

Baxxueiine THIIBI MATHUTOMSTKHX 1 MarHUTOXECTKUX MaTEPUATIOB.

MarauTHble METAIIIBI ¥ CIIaBbl THIA anbHuKo, SmCos n Fe-Nd-B.

[TyTy NOBBIIEHN MAarHUTHOW HEPTUHU CIUIABOB, CBA3aHHBIE C IPUMEHEHUEM TEPMUYECKOM,
TEPMOMEXaHUYECKOHN WM paJualliOHHON 00pabOoTKH.

Kpucrannuueckas cTpykrypa peppoMarHeTHKOB.

MaruutoausAeKTpUK  Tunma  (QeppuToB  CO  CTPYKTYpOW  IIMHMHENIH, TIpaHaTa,
MarHeTorunoMOuTa. Marepuansl € KOJUIOCAJBHBIM — MarHeTOCONPOTUBIEHUEM  (HOBBIE
MarHUTOAKTUBHbIE KOMIIO3UTHI K MaTepuabl A1 MArHUTHOMN 3aIIUCH, CIIMHTPOHUKA).
VYcrpoiicTBa 3amMcu M XpaHEHUs HWHQPOPMALlMM Ha OCHOBE CETHETORJIEKTPUKOB U
(beppoMarHeTHKOB.

Deppo-, peppu - U aHTHPEPPOMATHETHKH.

OCHOBHBIE KJ1acChl MATHUTHBIX MaTEpUAJIOB, 00JIACTH UX IPUMEHEHUS.
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13. OcOOEHHOCTH ~CTPYKTYPbl OKCHJIOB TIEPEXOJHBIX METAJUIOB, INIMUHENEH, TIpaHaToB,
UJIBMEHUTOB U NIEPOBCKUTOB.

TEMA Ne 13: KaTtaau3aTopsl.

OcHoBHBbIE TpeOOBaHMsI, IPEIbSBIAEMbIE K T€TEPOTeHHBIM KaTaau3aTopam.

IIpuHIUIIBI CO31aHNS MATEPUATIOB C BBICOKOW YAEIBHOU IIOBEPXHOCTHIO.

Hano3zepHuCTbIE M ME30IIOPHUCTBIE CUCTEMBI KAK HOCUTEIH BEIECTBa-KaTaau3aTopa.
Kepamuyeckne neHbl Kak HOCUTEIH, a3pOoreiiy, mpodiieMa YCTOHYUBOCTH K CIICKaHHIO.
HoBble THmIBI MaTepualloB Ui KaTajau3a, BBICOKOJUCIIEPCHBIE OKCHJbl METAJJIOB JJIs
KaTaJIUTUYECKOTO TOPEHHUS, JOKUTAHUS MPOLYKTOB CrOpaHMS, XaJIbKOT€HUJHBIE KIIACTEPbI
Ui (OoTOKaTaIU3a.

6. Oxcup Tutana B GOTONETPaANAIIH.

NmvmoOunm3anust epMeHTOB.

8. IlcomuThl.

agrwpnE

~

TEMA Ne 14: buomaTtepuaJbl.

N

oA~

1. TpebGoBaHus K MaTepUaIaM, UCIIOIB3YEMBIM IS IPOTC3UPOBAHUSI.
2. Knaccudukanus OMOKEpaMHUKH IO OTHOIICHHIO K KMBOW TKaHU (OMOWHEPTHAs, IMOPHUCTas,
OMoaKTUBHAsI, pecopOupyemasi).

3. Kepamuueckue matepuainsl Ha ocHoBe Al203 u ZrO2, rupokcuii- ¥ (pTopanaTura.

4. buoaxkTuBHas CTEKJIOKepaMuka. MexaHM3M B3aMMOJECHCTBUS OHOKEpaMUKU C JKHUBOH
TKaHbIO.

5. @®eppomarHuUTHAasE ¥ pPAAHOAKTUBHAs OHMOKEpaMUKa JUIS JICYCHHUS 3JI0KAYECTBEHHBIX
OIYXOJIEH.

6. VYupTpamucrniepcHble MAHTAHUTHI MAHTAHUTHI B TEPMHUYECKOM JICUCHHH PAKOBBIX OITyXOJEH M
TPAHCIIPTE JIEKAPCTB.

Kepamuka as npore3npoBanus 3y00B.

VYriiepogHas KepaMMKa sl CEpACYHOro KiaraHa.

Marepuansl ¢ 3ppexTom naMsaTi (HUTHHON).

10 VYriepon kak MaTepyua UMILUIAHTaHTOB.

11. buomumeruka.

© o~

8.4. Bonpocs! 111 npoBeaeHust py0eKHOro0 KOHTPOJIsSI 3SHAHUH
Bonpocul k pybexncnoii konmpoavnoit pabome Nel

[Tonstuss «BemectBo» u «Martepuan». Ponp wMarepuaioB B JKHM3HM  OOIIeCTBa.
KoHcTpyKIIMOHHBIE U (YHKIIMOHAIBHbBIE MaTepHAaIbI.

[TpuHIMIIBI CO3/1aHUsI HOBBIX TBEPAO(Da3HBIX (PYHKIIMOHAIBHBIX MAaTEPUAJIOB.

[Tpuniunel  kinaccupukanud  (QYHKIMOHAIBHBIX MaTepuaioB (MO COCTaBY, CTPYKTYpe,
CBOIcTBaM U 00JaCTSIM IPUMEHEHUS, MHOTO()YHKIIMOHAJIbHBIE MAaTEPUAJIbI).

OcCHOBHBIE THITBI (PYHKIIHOHAIBHBIX MaTE€PHUAJIOB.

JledexThl KpucTaNIn4ecKO CTPYKTYpPhI U PEaKIIMOHHAS CTIOCOOHOCTh TBEP/IBIX TEJl.
OyHnaMeHTaIbHble  (PU3MKO-XMMUYECKHE TMPUHIMIIBI  CO3/aHUS HOBBIX  TBEpHO(a3HBIX
(GyHKIIMOHAIBHBIX MaTEPHAIIOB.

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

Knaccugukanus tBepapix Ten. Kpucrammmueckue u  amopduble TBepiaple Tena. CBs3b
CTPYKTYpa — CBOMCTBA B TBEPABIX TeJaX.

Kpucrannoxumuueckas kiaccuukanus TBEpAbIX pacTBOPOB.

27



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

16.
17.
18.
19.

20.
21.

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

30.
31.

32.
33.

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

42.

IIpuposa HOHHOM U METAJUIMYECKOU CBSI3H.

Mertannnueckue U HOHHbIE KPUCTAIIBI.

KoBajieHTHbBIE U MOJIEKYJISIPHBIE KPUCTAJUIBI.

THUMbl KPUCTAIUTMYECKUX PEHIETOK HOHHBIX KPHUCTAILIIOB.

Kpucraisl ¢ BOIOPOAHBIM TUIIOM CBSI3H.

Amopdubie BemecTBa. Crekna. CTpoeHHE M CBOMCTBA CTEKOJI. TepMOAMHAMUKA M KUHETHKA
IIPOLIECCOB CTEKJIOBAHMSL.

Kpucrannoxumuueckast kinaccudukaiys TBEpAbIX paCTBOPOB.

N3omopdusm: TuIBI ¥ 3aKOHBI n3oMopdu3ma. TepmoaunHaMuka uzomopdusma.

PeanbHast crpykrypa TBepmoro Tena. JledekTbl KpHCTAUIMYECKOTO CTpOeHus. Bumbl
IPOTSDKEHHBIX JIEPEKTOB.

OO6pa3oBanue ToueuHbix nedektoB. Teopus kpucramioB c naedexkramu. PazynopsmouenHue
KPUCTAJUIMYECKUX TBEPAbIX Tel 110 Ppenkento u o HIoTTku.

Bnusinue nedexTHON CTPYyKTYphl HA CBOMCTBA MHOTORJIEMEHTHBIX COSTUHEHHIH.

dusnyuecKkue METOAbl UCCIeNoBaHHUA Je(EeKTOB. DIIEKTpOHHass MHUKpockomnus. CKaHupyromas
MUKPOCKOIIHS.

Knaccudukanus TBepaoda3Hbx (yHKIHOHATHHBIX MATEPHUAJIOB MO COCTABY: METAJUIMYECKUE,
HEMETAJUTMYECKHUE U KOMIIO3UIIHOHHBIE.

CBoiicTBa METAIUIMYECKUX (PYHKIIMOHAIBHBIX MaTepuanoB. HoBbie BUIBI CIIJIABOB.

Martepuanbl Ha OCHOBE BBICOKOMOJIEKYIISPHBIX COSAMHEHU.

Hewmerannnyeckne HeopraHMueCKUe MaTepUalIbl, X Kiaccu(uKanus.

KameHnHnoe nuTh€, CTEKIIO, KBapll, CUTAJIbI, SMaH, BSKYLIHME MaTepuanbl U MX CBONCTBA U
IIPUMEHEHUE.

Kepamuueckue Matepuansl, moiydyeHue U GU3NKO-XUMUYECKUE CBOMCTRA.

Komno3unmonseie Marepuaiibl, UX oco0eHHoCcTH. KepmeTsl.

Knaccugukainus MatepualloB Mo CTPYKTYpHOMY MNpu3Haky. Kpucramimueckue u amopdHbIe
Tela, X CBOMCTBA.

MoHOKpuCTaIIIMYecKHe MaTEpUabl, UX CBOMCTBA, IOJIy4eHNE U puMeHeHue. [Ipumepsl.
[IneHouHble MaTepuaibl, METOJAbl UX MOJy4YeHHUS. MexaHU3Mbl OCAKIEHHMS U POCTa TOHKHX
IJICHOK.

Onurakcus. [Iporeccs momydyeHus: AMUTaKCHAIBHBIX U MOJIUKPUCTATUINYECKUX MJICHOK.

[TonsTie o camocoOuparomux MoHocnosix. Meton Jlaurmiopa — brnomkxer u  ero
UCIoJb30BaHue. [IpuMepsl reTepo- 1 HAHOCTPYKTYP M UX MCIOJIb30BAHUE B ONTUKE, MEUIIMHE,
DIIEKTPOHHUKE.

Hanocucremsl, HaHOMaTepHaibsl ¥ HaHOTeXHONIOTHHU. Kitaccudukanus HaHOMaTepHuaios.
3apojplieoOpa3oBaHue B ra30Boi ¢a3e U KOHAEHCHUPOBAHHBIX cpefax. CIMHOANIbHBINA pacna.
MeToap! OTydeHus BBICOKOMCIIEPCHBIX TTOPOIIKOB.

XUMHUECKUE METOJbl CHHTE3a — 30JIb-T€lIb METOJ, MHUPOJU3 a’po30Jel, THApoTepMabHas
00paboTKa, CBEPXKPUTHYECKAS CYIIKa, KPHOXUMUYECKAst TEXHOJIOTHSI.

Knaccugukanus (QyHKIIMOHAIBHBIX MaTEpUaloB IO CBOMCTBaM M (QYHKIMSIM Ha HpUMeEpe
KepaMUYECKHX MaTepPHaoB.

OyHKIMOHANBHBIE ~ MaTepHajbl  C  JJIEKTpUYeCKMMHM  cBoiictBamu.  [IpoBogHuKH,
TIOJTYIIPOBOTHUKH M TUAEKTpUKU. OOIIast XapakTepUCTHKA.

BricokoTtemmneparypHable  cBepXmpoBoaHuKU. Kputnueckue mnapamerpsl BTCII, ocHOBHBIE
TpeOOBaHUS K HUM.

Mertoab! nonydeHuss o0beMHbIX U juHHOMEepHBIX BTCII-marepuanoB: JeHTH M NMPOBOJAA B
cepeOpsiHO 000JI0UKe, MJICHKU HAa OUTEKCTYPUPOBAHHON METAJUIMYECKOI JIEHTE.
JlromuHecueHIMs U ja3epbl. Buasl momuHecrieHIMU. OCHOBHBIE COCTABIISIOLINE CTPYKTYPHI
mroMuHOQOpa.

Bonpocul k pybdestcnoii konmpoavnoii pabome Ne2
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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.

Knaccudaeckue quineKTpuKy, UX (PU3HKO-XUMUYECKHE CBOMCTBA U IPUMEHEHHE.

[1be30- 1 CereHoNEeKTPUKH, UX (PU3NKO-XUMUYECKIE CBOMCTBA U IIPUMEHEHHE.

[lomyyeHue cersero-, Mbe30- U MHUPOIEKTPUKOB HA OCHOBE COJIeH, OKCHUIOB U
OKCOT'AJIOT€HUJIOB.

[lonyyenue mMOMYNPOBOAHUKOBBIX MAaTE€PUATIOB JUISI  TEPMODJIEKTPUUECKUX  YCTPOIUCTB,
CBETOM3IIYYAIOIIUX 3JIEMEHTOB, JIa3€pOB, COJTHEUHBIX OaTapeil.

TBep/ible ANEKTPOIAUTHI C BBICOKOM MOHHOW IMPOBOJUMOCTBIO, UX TPUMEHEHUE.

Knaccuueckue cynepuonuku (AgJ, TIIMHO3eM, TOJIAHIUT | JIP.).

Baxueiiimme TUNbl AaHUOHHBIX W KATHOHHBIX IMPOBOAHMKOB Ha OCHOBE TaJIOT€HHJIOB,
XaJIbKOTE€HHU/10B, MTHUKTOTCeHUI0B U PocdarTos.

CuHTe3 3JEKTPOHHO-MOHHBIX MPOBOJAHMUKOB. JlM3allH KaTOIHBIX M AaHOJHBIX MaTepUajoB
JUTUEBBIX OaTapeil.

Coznanue MEeMOpaHHBIX i CEHCOPHBIX CHCTEM Ha OCHOBE MAaTepUaOB C MOHHOW M CMEIIAHHON
MIPOBOJIUMOCTBIO.

[lonmydyenue mMOMYNPOBOAHUKOBBIX MATEPUATIOB JUISI  TEPMODJIEKTPUUECKHX  YCTPOMCTB,
CBETOM3IIYYAIOIIUX 3JIEMEHTOB, JIa3ePOB, COTHEUHBIX OaTapeil.

Matepuanbl ¢ MATHUTHBIMHA (DYHKIIUSMU, UX KJIACCH(PUKAITUS.

@eppuThl, UX (HU3NKO-XUMHUECKHE CBOMCTBA U TPUMEHEHUE.

®eppo- , deppu- , anTUdeppOMarHeTHKUA. MarHuTHbIE HaHOMaTepuanbl. V3MeHeHue
KO3PLUTUBHOM CUJIbI C YMEHBIIEHUEM pa3Mepa MarHUTHOM YaCTHIIbL.

MarauToAudIeKTPUKH THITA (DEPPUTOB CO CTPYKTYPOH IMIITUHEIN, TpaHaTa, MarHETOTUTFOMOUTA.
[TeTnu rucrepesuca peppoMarHuTHHIX MaTeprans. KospuutuBHas cuina.

MarnuToMsITKHE W MarHUTOXKECTKHE MaTepuaibl. MarHUTOCTPUKIIMOHHBIE MAaTepHUalbl.
OO6nacTi NpUMEeHEeHUsI MarHUTHBIX MaTepPUAIIOB.

Martepuansl ¢ onTudeckuMu QyHKuusiMu. CBeTousnyyarouiyue Marepraibl. ONTOBOJIOKHO.
TexHOJOTUM TOJYYeHHUs! ONTOBOJIOKHA M HEJIMHEHHO - ONTHYECKUX KpucTayioB. [Iporeccsl
(dhopMHUPOBaHMS UCKYCCTBEHHBIX (POTOHHBIX KPUCTAJIIOB.

OnTuueckre cBoicTBa (POTOHHBIX KPUCTAIOB U CTPYKTYP (C UCKYCCTBEHHBIMU Je)eKTaMu) Ha
WX OCHOBE.

Martepuansl ¢ Terodusndeckumu (GyHKIUAMUA. OTHEYNOpHBIE MaTepHallbl, UX CBOWCTBA H
MpUMEHEHHE.

Matepuansl ¢ XuUMHUYeCKUMH (QYHKIUSMU. [‘a30Bble ETEKTOPHI, XUMHYECKHE CEHCOPHI,
KepaMHUUYeCKHe MEMOpaHbl, KAaTATUTUIECKU aKTHBHBIC MATEPUAJIBI.

Karanuzatopel. OCHOBHBIE TpeOOBaHUS, MPEABABISEMbIE K TE€TEPOTCHHBIM KaTalM3aTOpPaM.
[TpuHIMIIBI CO3/1aHUSI MATEPUATIOB C BBICOKOW YJE€TbHOW MOBEPXHOCTHIO.

Martepuanbl ¢ OMOIOTUYECKUMU (QYHKITUSIMHU.

TpeGoBanusi Kk MaTepuaiaM, MCIOJIB3yeMbIM JUIsi OuoMemuimHckux ueneil. Kmaccudukarus
OMOKepaMUKH M0 OTHOIICHHIO K KHUBOW TKaHHU.

[Tpumepsl OMONTOTHYECKUX HAHOCTPYKTYP, BCTPEUAIOIIUXCS B KUBBIX opraHu3max. CTpykTypa
U MOJIyueHUE KepaMuuecKux MatepraioB Ha ocHoBe Al2O3 u ZrO», rupokcuiianaTura.
buoakTuBHas cTekiiokepaMuka. MexaHu3M B3aUMOICUCTBUSI OMOKEPAMUKH C )KUBOM TKaHBIO.
[lonydyeHnue ynbTPaMeNKO3E€PHUCTHIX METAIUIMYECKUX CIJIABOB JJisi MEAMIIMHCKUX LIeJeH.
Martepuainsl ¢ 3ppexTom naMsaTu (HUTUHOI).

[IporesupoBanue CycTaBoB U  KOCTHOM TkaHW. Vcmonb3oBaHWe  HEOPraHUYECKHX
HaHOMAaTEPHAJIOB ISl AMATHOCTUKH, JICYCHHS U IOCTABKH JICKAPCTBEHHBIX MTPEMapaToB.
OcHOBHBIE METOIBI TIPETapaTUBHON XHUMHUH TBepaoro Tena. Kimaccudukamus MeTo10B CUHTE3a
TBEPJIbIX BEIIECTB U MAaTEPUAJIOB.

CuHTE3bl C HCHOJIB30BAHMEM METOJOB TOMOI€HHU3AllMM HCXOJHOM CMECHU: HU3MeIIbUEHUE,
nepeMenInBaHue.

Kepamuueckuii cuHTe3, €ro MexaHu3M, JJOCTOMHCTBA U HEJIOCTATKH.
CamopacnpocTpansomuiicss BbicokoTeMriepaTypHbiii  cuHTte3 (CBC), ero ocobGeHHOCTH U
JIOCTOMHCTBA.
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33. CuHTe3 C HCII0JIb30BaHHEM MHKPOBOJIHOBOTO Harpena.

34. CuHTe3 ¢ UCHOJIb30BAaHUEM YAAPHOTO CXKATHUs IIPU B3phIBE.

35. CuHTe3 ¢ WUCHONb30BAaHUEM XUMHUYECKUX METOJOB T'OMOTCHHM3AaIlMd HCXOJHOW CMECH:
COOC@XJIEHUE COJIEBBIX CMecel, KpUCTAJUIM3alUsl COJIEBBIX TBEPHABIX PACTBOPOB, 30JIb-T€llb
METO/I, MUPOJIN3 a3PO30JIeH, KPHOXUMHUUECKHE TEXHOIOTHHU.

36. Meroapl nmony4yeHuss MOHOKprcTauioB. Meroasl bpumkmena, Yoxpanbckoro u Bepuetins. Poct
KpPUCTAJIJIOB U3 PaCTBOPOB.

37. Mertoapl MOJy4eHUS TOHKUX IUICHOK. DU3NYECKHME U XMUMHUYECKHE METOJbl OCAaXIACHHS Ha
HOJJIOKKY.

IIpumepbI TeCTOBBIX 32IaHUI 1JI KOHTPOJISI 3HAHW, IOATOTOBKHU
K PYO€:KHBIM aTTeCTAIUAM

Buvibepume o0un npasunvrulli omeem

DyHIaMEHTOM COBPEMEHHOI'0 MAaTepHAJIOBe/IeHUS SIBJISIeTCS
arperaTHOE COCTOSTHUE

¢u3rKa U XUMHsI TBEPAOIO Tella

Mex(azHoe B3aUMOIEHCTBHE

IPUPOIHBIHA (hakTop

Xumus TBEPAOIro TejJa u3ydaer

CBOMCTBA U MMpCBPaICHUA TBEPAbIX XUMHUUCCKUX NHANBHUIOB
XUMHYCCKUC IMPEBPALICHUA PA3JIMYHBIX BCUICCTB

CBOMCTBA XUMHYECKHX DJIEMEHTOB

MCKMOJICKYIISIPHOC B3aHMOJICHCTBHE MCXKAY YaCTUllaMH

SIBasieTcs M KaKIblii XMMUYeCKH HHAUBHUI MaTepuajiom?
na
HET

Marepuaua — 310

IIPOCTHIE U CIIOXKHBIE BEILIECTBA

TOJIBKO TBEPABIE TEJA

KHJIKME U ra3000pa3Hble Tena

BEIIECTBA UM UX CMECH, 00Jafaromue (PyHKIMOHAIBHBIMA CBONCTBAMU

CpoiicTBa TBepAbIX TeJl ONpeaesIoTCs

Maccoi U KOJINYECTBOM BELIECTBA

IUIOTHOCTBIO U IUCHEPCHOCTHIO

MEXYaCTUYHBIM B3aMMOIEHCTBHEM U OCOOEHHOCTSIMU CTPYKTYPbI
IIEKTPOIPOBOJHOCTHIO

Kakoii 0co6eHHOCTBI0 00/1a1a10T TBepA0(a3HbIe peaKIuH
OHHU pa3BHUBAIOTCA TOJIBKO BO BPpEMCHU

OHH Pa3BHBAIOTCS TOJBKO B IPOCTPAHCTBE

OHHU pa3BHUBAKOTCA U BO BPEMECHU U B IIPOCTPAHCTBE

HE pa3BUBAECTCA HU BO BPEMEHH, HU B IPOCTPAHCTBE

Yro u3yyaer puznKa TBEpPAOro Teaa
MPUPOAY B3aUMOICUCTBUI
CBOMCTBA NIpEBpaLCHUN
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CO3/]JaHME HOBBIX MAaTE€pPUAJIOB
dbuznyeckue cBoiicTa

CkoibKko cymecTByeT GyHAaMEeHTAJbHBIX (PU3MKO-XUMHUYECKUX NPHUHLIMIIOB CO3JaHUSI HOBBIX

MaTepuajioB
3

7

5

11

Marepuai — 310

BEILIECTBO, 00JIaJjatoliee CBOMCTBAMU, KOTOPBIE IPEAOIPEEIAIOT TO MM HHOE ITPAKTUYECKOE
HNPUMEHEHUE

BELIECTBO, COCTOSIILEE U3 AaTOMOB PAa3HBIX XUMUYECKUX HIEMEHTOB

BBICOKOMOJIEKYJISIPHOE COECIMHCHHE

HauMEHbIIIAs YaCTHULIA BELIECTBA, COXPAHSIIOIIAs €€ XMMUYECKHE CBOMCTBA

IIpuopureTHble HANPaBJIEeHUS B HAyKe U TEXHOJIOTHH

pa3paboTKa HOBBIX MaTEPUAIOB U XUMUYECKUX TEXHOJIOTHM

uccleqoBaHus PU3NKO-XUMUYECKUX CBOMCTB MaTepUAIIOB

pa3paboTKa HOBBIX IPOM3BOJICTBEHHBIX M SHEPrOCOEPETAIOIINX TEXHOIOTUI
M3y4YEHUE COCTaBa MaTepPUATIOB

UCCIIeIOBaHME 001acTel MPUMEHEHUS] MaTEPUAIOB

Ha peakunoHHy10 ciocOOHOCTH TBEPABIX TeJ BIAUAIOT
pa3Mephbl 4acTUIl TBEPIOTO Tea

IUIOTHOCTBH TBEPJIOTO Tela

COCTaB TBEPJOIO Teja

Haln4yue 1e(PeKTOB KPUCTAIINYECKON CTPYKTYpPHI

IIpu cuHTe3e TBepAOdA3ZHBIX MATEPHAIOB BaXKHYIO POJIb UTPaeT
Macca 1 3JeKTpOo MEPEHOC YaCTHII

pasMep 4acTHIl

IUIOTHOCTH TBEPJIOH (hazbl

JOCTHXKEHUE (Pa30BOr0 paBHOBECHUS

CucreMHbIH OAX0A AJis1 pelieHus NPod/eM co31aHusI HOBbIX MATEPHAJIOB 32/IaHHbIMH
CBOMCTBAMH BKJIIOYaeT NPUHLIMIIbI

MIPUHIUI U3YYEHHUS TOJIBKO XUMUYECKHX CBOMCTB KOMIIOHEHTOB

HPUHIUI U3YYEHUS TOJIBKO (PU3MUECKUX CBOMCTB KOMIIOHEHTOB

MIPUHIUIT UCCIIETOBAHNS SJHEPTETUUECKUX U TPYIOBBIX 3aTpaT

byHaamMeHTanbHbIe GU3NKO-XUMHUECKUE TPUHLMUIIBI M (PAKTOPHI OMpeAEISAIOINe MUHUMYM
HHEPreTUYECKUX TPYAOBBIX U MaT€PUANIBHBIX 3aTpaT

Y4yacTku TBepAOro Tejla XapaKTepu3ylTcest
Pa3IMYHON aKTUBHOCTBIO YACTHIL

MacCoOM M KOJTMUYECTBOM YaCTHI]

OJIMHAKOBOM aKTHBHOCTLIO

XapaKTEePU3YIOTCS MPUPOJION YaCTHIL

IIpuHOMI NEPHOIUYHOCTH PHU Pa3padoTKe HOBBIX MATEPHATOB OCHOBAH
Ha npaBuiie Qa3 ['ud6ca
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Ha 3akoHax HproToHa
Ha 3aKkoHe MeHneneeBa
Ha 3aKOHE DHUHIITEHHA

[IpuHIUN XMMHYECKOT0 H CTPYKTYPHOI'0O N0100Us PpH pa3padoTKe HOBbIX MATEPHAJIOB
OCHOBaH

TOJIBKO HA XUMHUYCCKUX CBOﬁCTBaX HN3BCCTHBIX MaTepI/IaJIOB

TOJIbKO Ha (PU3HYECKUX CBOMCTBaX MU3BECTHBIX MATEPHUAJIOB

Ha CXOJICTBEC CprKTypBI 1 TCXHOJIOTNMYCCKUX CBOfICTB N3BCCTHBIX MaTepI/IaHOB

Ha CXOJICTBE CTPYKTYPHI M (PU3HUKO-XUMHUUECKHX CBOWCTB M3BECTHBIX MAaTEPUAJIOB C MOIOOHBIMU
CBOMCTBaMH

TBepabie Tejia, Yy KOTOPBIX OTCYTCTBYET KPUCTALIMYECKAS] CTPYKTYPa, HA3bIBAIOTCHA
amopdHbIC TeIa

KPHUCTAJNTHIECKUE TeJa

METaJUINYEeCKUE Tela

KOBaJICHTHBIC TeJa

Kaxkoii Bua umeetr amopgHasi CTpykTypa Belecrpa?
MPaBUILHON (OpPMBI

HENpPaBUWIbHON (opMbI

psMOit hOpMBI

yriaoBoi (GopMbl

TBepaoe Te0, nMeoIIee (UKCHPOBAHHYI) TEMIIEPATYPY NJIABJIEHHS, B PACTIOIO0KEHHT
YacTHI[ KOTOPOro Ha0/II01aeTcsl JaIbHHI MOPSI0K, Ha3bIBAETCH ?

CTajb

HOJIUMEP

KpHCTAILT

NIOBapeHHast COJb

Kakoe u3 HMxenepe4ncaIeHHbIX CBOMCTB He NpHucylie aamasy?
HeoObIuaiiHas TBEPJOCTh

IIPO3PAaYHOCTh

HE MPOBOJIUMOCTb 3JIEKTPUUECKOTO TOKA

AIIEKTPONPOBOJIHOCTD

Yem onpenesitoTcsi CBOMCTBA KPUCTANINYECKHX BellecTB?
CTPYKTYPOU KPUCTAITNYECKON PEIIeTKH

HET OIPEJEIICHHOM TEMIIEPATyphI IIJIaBICHUS

YaCcTUILIBI HETIPEPHIBHO U OECTIOPSA0YHO KOIEOIIOTCS

IIPU HATPEBAHUM CTAHOBSTCS TEKYYUMH

TeepaopasHbIMU peakuusIMA HA3bIBAKOTCS?

J00BIE PEAKIMK C yYaCTHEM TBEPABIX TEJ

TOJILKO T€ PEaKLUH, YYACTHUKU U MPOTYKThI KOTOPBIX HaXOAATCS B TBepAOi (ase
PEaKuu ra3->KuJaKoCTb

peakLyy TBEPAOE TENO0-KUAKOCTh

Kakmne cnoco0bl NOBBIIIEHUS PEAKINOHHOI CTIOCOOHOCTH He COOTBETCTBYIOT TBEPAbIM Tejaam?
JIeTUPOBAaHUE
MEXaHUYECKOE aKTHUBUPOBAHHUE PEAreHTOB
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U3MEHEHHE YCIOBUI TepMOOOPadOTKH
BO3/ICHICTBUE AIEKTPUIECKOTO TOKA

Cxopoctb 1uddy3uu, 1 CKOPOCTH HENMOCPEACTBEHHO TBePA0(paA3ZHOH peaKIMu:
YMCHbBIIACTCA C YBCIIMUYCHUCM NABJICHUA

YBEJIMYUBACTCS C MOHM)KEHUEM TeMIIepaTyphl

YBEJIUYUBAETCS C POCTOM TEMIIEPATYPHI

YMEHBILIAETCSI C POCTOM TeMIIepaTyphl

Kaxkue Tes1a OTHOCATCH K BaJIEHTHBIM KpHcTAJLJIaM?
MATKHUC

JKUIKUE

TBEpAbIE

yTpyTHe

3a cyer KaKoil CBSI3M 00pPa30BaHA KPUCTAJUINYECKAs CTPYKTYpPa B aMmop(pHbIX Tesiax?
MeTajuInuecKas

HMOHHAS

KOBAJICHTHAA IOJIApHad

KOBaJICHTHAsI HETOJIApHAas

THNMYHBIMH NPEACTABUTEISAMH KPHCTAJJIOB € KOBAJEHTHOH CBA3BIO ABJISIOTCS?
rpaduT

anmas

BOJIb(paM

U3yMpPYQ

KPEeMHHI

TOmna3

CKO0/1bKO BHI0B CHMMETPHH KPHCTAJLIOB CyLIeCTBYeT?
43
27
18
32
24

Kakue coeqmHeHMsI OTHOCSTCH K HOHHBIM?
TYTOIlJIaBKUE

C HU3KOM TeMIepaTypol KUIIEHUs

MATKHE

HEYCTONYUBBIC

YeM oTandaeTcsas HOHHAA CBA3b OT KOBAJEHTHOM?
MIPOYHOCTBIO

HaIpPaBJICHHOCTHIO

MIOTHOCTBIO

HaCBIIIIEHHOCTRIO

Y10 CyKUT NPUYMHOH € IMHCTBA BCeX THIIOB XUMHYECKHX CBA3EH?
busznyecKue CBOMCTBa

XUMHUYECKHE CBOMCTBA

¢du3uueckas npuposaa



XUMUYECKas IIpUpoa

YTo BXOAUT B CTPYKTYPY MHHEPaIoB?
HPUPOIHBIC TPUMECH

CHUHTETHYECKUE TIPUMECH

XUMHYECKHE IPUMECH

OMOJIOrNYECKHe IPUMECH

CK0/1bKO U3BECTHO BH/I0B H30Mop¢pu3ma?
4

3
2
5

Ha3zoBute BuabI n30Mop(pHOro 3amenmieHus ?
TOMOBAJICHTHOE

reTepPOBAJIEHTHOE

W30BaJICHTHOE

OHOBaJIEHTHOE

Kak moxeT ki1accuguuupoBaThes 10 CTENEeHN COBEPIIEHCTBA H30Moppu3m?

COBEPIIIEHHBIN
OrpAaHUYEHHBIN
HEOTPaHUYEHHBII
HECOBEPILICHHBIN
ITOJIUBAJICHTHBIN

Kakue Buabl NOKpbITHII OBIBAIOT?
AHTUKOPPO3UOHHOE
MIPOTUBOBOCIIAMEHSIIOLIEE
TEXHOJIOTHYECKOE

JIEKOpaTUBHOE

DJIEKTPOHHBII ra3 —310?

AIIEKTPOHHOE 00J1aK0, CBOOOIHO NIEpEMEIIAOIIEe BHYTPU CTPYKTYPHI
MHEPTHOE COCTOSTHHE

OXJIAXK/ICHHBIN Ta3

3aMOpOKEHHAs! KUIKOCTh

Kpucraniuyeckas pemerka y meJ04YHbIX MeTAJJIOB
O6beMoneHTpruYecKas Kyonueckas

npocras

CIIOXKHAS

KBajpaTHas

JAuciokanus 3T10...

TOYEYHBIN Ae(PEeKT

TUHEHHBIN nedeKT

IUIOCKUN JePeKT

HE OTHOCHUTCS K THITY 1e()eKTOB

Boi0epuTe 3j1eMeHTBI, KOTOPbIE 00/121a10T METAJIMYECKON CBA3BIO
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HaTpui
XJI0p
MarHui
cepa
¢rop

Ionumepsl cocTOAT U3
XJIOpUJIa HATpUs
MaKpOMOJIEKYJI

HMOHOB

aTOMOB U MOJIEKYJI

Henocratkn BMC
MOJIMMEPU3AITUs
OXJIAXKJICHUE
JIECTPYKIUS
KOppO3ust

CBsi3b MeK1y HMHKOM U Cepoil B KPUCTAINYECKOH pellleTKe BIOPIUTA
MeTaJlTn4ecKast

BOJIOPOJHAs

KOBaJICHTHAs

WOHHAs

Kakoii Buja cBsi3u B aMOp(HBIX TeJax?
MeTauIndecKas

WOHHAas

KOBAJICHTHAs MOJIspHAas

KOBAJICHTHAsI HETIOJISIpHAs

YTo cy:KUT NPUYMHOM eJMHCTBA BCEX THIOB XUMHYECKHX CBA3ei?
buznyeckue cBoiicTa

XUMHYECKHE CBOICTBA

dbuznueckas npupoaa

XUMHUYECKas MPUPoia

Yro npeacrasJiisier co00ii BIOpUMUT?

XUMHUYECKHH 3JIEMEHT, Ha3BaHHBIH B YyecTh yueHoro A. Biopiua
MHHEpaJ, B COCTaB KOTOPOTO BXOJUT CYIb(U IIMHKA
MaTepHal, COCTOSIIUI U3 OKCHI0B METAJJIOB

CIIaB IUHKA C MEABIO

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

8

15

2

B 1930-x r.r. Jlearmopom u biiogxerT 06111 pa3padoTaH MeTO
IIOJIy4ECHUS 30JI€HM U reiei

CHHTE3a KaTHOHHBIX aM(puduion

CHHTE3a aHMOHHBIX aM(pHUPHUIIOB
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(I)OpMI/IpOBaHI/IH MOHO- U MYJIbTUMOJICKYJIAPHBIX IIJICHOK

ITo xapakTepy pacnpeneeHusi aTOMOB B KPHUCTAJUINYECKOI pelleTKe pa3inyaT TBepaAble
PacTBOpbI

3aMCLICHUA

BHE/IPCHHUSI

BbIYHUTAHUA

BCE BBINICTICPCUHCIICHHBIC

®a3pl NEPEeMEHHOI0 COCTaBa, B KOTOPbIX ATOMbI Pa3/IMYHbIX 3JIEMEHTOB PACIO0JIOKECHBI B
0011ell KPUCTAIMYECKOI peleTKe, Ha3bIBAIOTCS

KUJKUMU pacTBOPaMU

CIUIaBaMHU

ATOMHBIMH KPUCTAJUIMYECKUMU PELIETKAMU

TBEP/ABIMU pacTBOPaMU

Bblﬁepl/lTe BC€ BO3BMO’KHBIC TUIIBI KPUCTAVIMYECKHUX PEHIETOK
HOHHBIC, aTOMHBIC, MOJICKYJIAPHLIC

ATOMHBIC, HOHHBIC, METAJINIMYCCKUEC, MOJICKYJISIPHBIC
MCTANIMYCCKUEC, HCMCTAJINIMYCCKHUEC, HOHHBIC

KaTHOHHBIC, aHMOHHBIC, HOHHBIC

Bbi0epuTe BemecTBo ¢ MeTAJUINYECKOH CBA3BIO
cepHasi KMCIoTa

XJIOp

LIUHK

XJIOpUJT HATpUS

MeTauinyeckasi CBsi3b — 3TO

CBA3b MCXKY aTOMaMH, NOHaMU HUJIA CBO60I[HLIMI/I QJICKTpOHaMH B O6I_I_ICM Kpucrajuijie Mmerajijia
CBs3b MCXKy MOHaAMH

CBA3b MCXKY YaCTUIIaMU B TUCIICPCHBIX CUCTCMAX

CBs3b MCXKY MOJICKYJIaMHU

K npoBognukam 1-ro poaa He OTHOCATCSH:
30JI0TO

OpoH3a

JaTyHb

pacriaB NaCl

JAM3JIEeKTPUKOM He IBJISIETCSH:
anmas

rpadur

H00HUT

pe3nHa

DJIEeKTPONPOBOAHOCTH — 3TO

KOJIMYECTBEHHAsS XapaKTEPUCTUKA CIOCOOHOCTH BEIIECTBA IPOBOAUTD IIEKTPUUECKUN TOK
CyMMapHBbIN IEKTPUIECKNAN 3aps]T

CYMMApHBIN 3JIEKTPUYECKHM 3aps]l BCEX YAaCTHUL] BELIECTBA

KAueCTBEHHAs XapaKTEPUCTHKA MOJIBM>)KHOCTH YaCTHI] BEIIECTBA



Enununneii n3amepenus 31eKTponpoBoaHocTH B cucreme CHU siBasiercs:
Cm™ (cuMeHc)/M?

Owm

1/0Om

B (BosibT)

A (amrep)

K npoBognukam 2-ro poga 0OTHOCUTCS:
9yT'yH

pacruiaB Al2O3

PacTBOP TITHOKO3BI

pacTBop popmMuara HaTpus

OpoH3a

J1s1 co3naHusA MaTepHaia He00X0AUMO 3HATh:
BBICOKYIO JJIEKTPOIIPOBOAUMOCTD HCXOAHBIX KOMIIOHEHTOB
HU3KYIO TEMIIEpaTypy IUIABICHUS

3apaHee 3a/1aHHYI0 MOJIE3HYI0 (DYHKIUIO

COBMECTUMOCTB Pa3JIU4YHbIX KOMIIOHEHTOB

OcHoBol a3 HEOPraHnIe€CKUuX q)yHKIII/IOHaJ'[I)HbIX MaTepuaioB, IBJAAIOTCH:

OPraHu4YCCKUC KUJKHEC BCIICCTBA
HCOPTaHUYCCKUC TBCPAbIC BCIICCTBA
OPraHu4YCCKUC TBEPJAbIC BCIICCTBA
HCOPTaHUYCCKUC IMTPOCTHIC BEIICCTBA

8.5. Bonpocsl! Kk 3auery

1. Tlonstus «BewmecTtBo» 1 «Matepuan». Ponp maTepuanoB B *U3HU OOLIECTBA.
KoHcTpyKIIMOHHBIE U (PYHKIIMOHAIBHBIE MaTepHAaIbI.

2. IlpuHUUMTBI cO3MaHMsT HOBBIX TBEPI0(]a3HBIX (YHKIIMOHATHHBIX MAaTEPHAIIOB.

3. IlpuHuunel knaccupukanuu (yHKIMOHAIBHBIX MaTepualoB (IO COCTaBy, CTPYKTYpe,
CBOIcTBaM U 00JaCTSIM IPUMEHEHUS, MHOTO() YHKIIMOHAJIbHBIE MaTepUaJbl).

4. OcHoOBHbIE TUIIBI (PYHKIIMOHATIBHBIX MaTEPHAJIOB.

5. JledekTbl KpUCTAIUIMYECKOM CTPYKTYpPHI M peaKLIMOHHAs CTIOCOOHOCTH TBEPABIX TE.

6. ®yHaaMeHTalbHbIE GU3NKO-XUMHUECKUE TPUHLUIIBI CO3/IaHMSI HOBBIX TBEPI0(a3HBIX
(G yHKIIMOHAJIBHBIX MaTEPHAJIOB.

7. XuMHuUecKas CBA3b U CTPYKTypa TBEPAbIX Tel. THMbI U 0COOEHHOCTH XMMHUYECKHX CBS3€H B
TBEP/bIX TeJax.

8. Knaccudukanus TtBepapix Ten. Kpucramnmueckue u amopduble TBepable Tena. CBs3b
CTPYKTypa — CBOMCTBA B TBEPJIbIX TeJIax.

9. Kpucrammoxummuueckas KI1acCU(pHUKaIHs TBEPIbIX paCTBOPOB.

10. TIpupoma MOHHOW U METAITMYECKON CBSI3H.

11. Merannuueckue ¥ HOHHbIE KPUCTAILIBL.

12. KoBasileHTHBIE U MOJIEKYJISIPHBIC KPHCTAILIBL.

13. Twumbl KPUCTAJUIMYECKHUX PEIIETOK HOHHBIX KPHCTAIJIOB.

14. Kpucramisl ¢ BOZOPOIHBIM TUIIOM CBS3H.

15. Amopdusie BemectBa. Ctekna. CTpoeHHe M CBOMCTBA CTEeKoJd. TepMoIuHaAMMKa U KUHETHUKA
IPOILIECCOB CTEKIOBAHMUS.

16. Kpucrammoxumuueckas KIacCH(PHUKAIM TBEPIbIX PaCTBOPOB.

17. N3omopdusm: TUIBI U 3aKOHBI H30MOpdu3Ma. TepmoanHamMuka nzoMopdusma.

37



18.

19.

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.

30.
31.

32.
33.

34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

50.

PeanbHass crpyktypa TBepmoro Tena. JleeKThl KpPUCTAUIMYECKOTO CTpOeHHA. Bumabl
HPOTSKEHHBIX JE€(PEKTOB.

Ob6pazoBanue TOoueyHbIX AedekToB. Teopus kpucraiioB ¢ nedexramu. PasymnopsgoueHue
KPUCTAJIIMYECKUX TBEPIBIX Tell 10 Ppenkeinto u no [lorTkn.

Bnusiaue nedexTHoi CTpyKTYphl Ha CBOWCTBA MHOTORJIEMEHTHBIX COSIMHEHHH.

dusnueckue METoAbl UccieloBaHMs Ae()EeKTOB. DJEeKTpoHHas MHUKpockonusa. CkaHupyromas
MUKPOCKOIIHS.

Knaccugukanus tBeprodasHblx (QyHKIMOHATIBHBIX MAaT€pHUajoB IO COCTAaBY: METAJUIMYECKHE,
HEMETAJUIMYECKUE U KOMIIO3ULIHOHHBIE.

CpoiicTBa METAUINYECKUX (PYHKIIMOHAIBHBIX MaTepuanoB. HoBble BubI CIIJIaBOB.

Marepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

Hemerannnueckue HeopraHnyeckre MaTepHalbl, X KIacCUPUKALMSL.

KamenHoOe JHMTBE, CTEKIIO, KBAapL, CUTAJUIBL, SMAJIM, BSDKYIIME MAaTepuaabl U UX CBOWCTBA U
IIPUMEHEHHUE.

Kepamudeckne matepuaisl, OITy4eHUE U (PU3UKO-XUMUYECKHE CBOMCTBA.

KomnozuimonHsle Mmatepuaibsl, UX ocoOeHHOCTU. KepMmeTsl.

Knaccugukamus mMatepualioB 1Mo CTPYKTYpPHOMY MNpu3HaKy. Kpucrammmueckne u amopgHbIe
TeNa, UX CBOMCTBA.

MoHOKpHUCTaININYECKHE MATEPUAIbl, UX CBOMCTBA, IIOJIy4eHHUE U IpUMEHeHHe. [Ipumepsl.
IIneHo4nble MaTepuaibl, METOAbl UX MNOJydYEHUS. MexaHU3Mbl OCAKICHHUS U POCTa TOHKHUX
IIJICHOK.

Onurakcusd. [Iponeccs! nomydyeHus SMUTaKCUAIBHBIX U MOJIUKPUCTAJUINYECKUX TIJICHOK.
Hanocucremsl, HaHOMaTepHainbsl ¥ HaHOTeXHOIOTHH. Kiaccudukanus HaHoMaTepHuaios.
3apojpliieoOpa3oBaHue B ra30Boi (a3e U KOHIEHCUPOBAHHBIX cpefax. CIMHOJAIbHBINA pacna.
[ToussTue o camocoOuparomux MoHocnosix. Merton JIaurmiopa — bunomxer u  ero
ucnonb3oBanue. [IpuMepsl rerepo- U HAHOCTPYKTYP U UX MCIIOJIB30BAHKUE B ONITUKE, MEIULIUHE,
AJIEKTPOHHUKE.

MeToas! 10JIy4eHHs BEICOKOAUCIIEPCHBIX IIOPOLLKOB.

XHUMHYECKHE METOABbl CHUHTE3a — 30JIb-T€lIb METOJ, MUPOJIU3 a’po30JeH, THMAPOTEPMAIIbHA
00paboTKa, CBEpXKPUTHUECKAs CYILIKA, KpHOXUMHUYECKasi TEXHOIOTHSL.

Knaccudukanus ¢GyHKIIMOHAIBHBIX MaTE€pUAIOB MO CBOMCTBAM M (YHKIUSM Ha HpHUMeEpe
KEepaMH4ECKHX MaTEpUasoB.

OyHKIHUOHAIBHBIE  MaTEpHAbl € JJEKTPUYECKMMHM  CBOMCTBAMH. IIpoBoHMKY,
MOJIYTIPOBOIHUKH U AUDIIEKTPHUKH.

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

Mertonpl nonyyeHus: o0beMHbIX U JuIMHHOMepHbIX BTCII-maTtepuanoB: neHTH U MpoBoJa B
cepeOpsiHON 000JI0UKe, MIICHKH HAa OUTEKCTYPUPOBAaHHON METaNTNYECKOi JIeHTe.
Jlromunecnienus 1 sasepsl. Buasl momuHecnieHImu. OCHOBHBIE COCTABIISIOIINAE CTPYKTYPBI
JroMuHOdOpa.

Knaccuueckue qusnekTpuk, UX (U3NKO-XMMUYECKHUE CBOICTBA U IPUMEHEHHUE.

[Tbe30- 1 cereHodIeKTPUKHU, UX PU3UKO-XMMUYECKHE CBOWCTBA U IPUMEHEHHUE.

[lomyyenue cer’ero-, mbe30- W MHPOIEKTPHUKOB HA OCHOBE COJIEH, OKCHIOB U
OKCOT'aJIOT€HUIOB.

[lonyyenne mNOTYNPOBOAHUKOBBIX MAaTE€pPUATOB JUISl  TEPMODIIEKTPUYECKHX  YCTPOMUCTB,
CBETOM3JIYYAIOIINX AJIEMEHTOB, JIa3€pOB, COTHEUHBIX OaTapeil.

TBepabIe ANEKTPOIUTHI C BBICOKOM HOHHOM MPOBOJAMMOCTBIO, X TPUMEHEHHE.

Knaccuueckue cynepuonuku (AgJ, rmmHo3eM, roJUIaHanuT | Ip.).

BaxHelme THNBI AHUOHHBIX W KATHOHHBIX IIPOBOJAHMKOB HA OCHOBE TaJIOT€HHJIOB,
XaJIbKOTEHU/I0B, THUKTOTEHUIO0B U (ocdarTos.

CuHTE3 DJICKTPOHHO-MOHHBIX INPOBOJHUKOB. JlM3allH KaTOOHBIX M AaHOIHBIX MAaTEepUaJIOB
JUTHEBBIX OaTapei.
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51
52.
53.
54.
55.
56.
57.
58.

59.
60.

61.

62.

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 MATE€pPUATOB JUIsL  TEPMODIIEKTPUYECKUX  YCTPOUCTB,
CBETOM3JIYYAIOLINX JIEMEHTOB, JIa3€POB, COJTHEUHBIX OaTapeil.

Marepuainsl ¢ MArHUTHBIMU (DYHKIHSIMH, UX KJIacCH(pUKaIIS.

®epputhl, X GU3NKO-XMMUYECKHE CBOWCTBA U IPUMEHEHHUE.

®eppo- , deppu- , anTUdeppoMarHeTHKUA. MarHuTHbIE HaHOMaTepuanbl. 3MeHeHue
KODPLIUTUBHOM CHJIBI ¢ YMEHBIICHUEM pa3Mepa MArHUTHOW YaCTHLIBL.

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

MarHuTomMsArkue M MarHUTOKECTKHE MaTepHaibl. MarHUTOCTPUKLIMOHHBIE MAaTepUabl.
OO6nacTu NpUMEHEHNs MarHUTHBIX MaTepUaJIOB.

Marepuansl ¢ onTuueckuMu QyHKIsIMUA. CBeTOn3Iyvaonme Matepuanbl. ONTOBOJIIOKHO.
TexHonoOrnM mNoOJy4yeHUs: ONTOBOJIOKHA M HEIMHEMHO - ONTHYECKUX KpucTayuios. IIponeccs
(dbopMHpOBaHUS UCKYCCTBEHHBIX (DOTOHHBIX KPHCTAILJIOB.

OnTuueckue cBONCTBAa (POTOHHBIX KPUCTAIIIOB U CTPYKTYP (C HCKYCCTBEHHBIMH Ae(eKTaMu) Ha
UX OCHOBE.

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

Marepuansl ¢ XuMuU4ecKUMH (yHKIMSIMU. ['a30Bble JETEKTOpBI, XUMHYECKHE CEHCOPBHI,
KepaMH4eCcKle MEMOpaHbl, KaTATIMTUYECKH AKTUBHBIE MaTEpUAIIbI.

Karanuzaropsl. OcHOBHblE TpeOOBaHMs, NPEABABISIEMbIE K IE€TEPOr€HHBIM KaTalU3aTOPaM.
IIpuHIMIIBI CO3AaHNS MAaTEPUATIOB C BBICOKOW YAEIbHOU IIOBEPXHOCTHIO.

Marepuassl ¢ 6MOIOrHYECKUMH (DYHKIHSIMH.

TpeboBanust K MarepuagaMm, HCIOJIB3YeMBIM Ui OnomemumuHckux nened. Kmaccuduxanms
OMOKEpPaMUKHU MO0 OTHOLIEHHUIO K KHUBOM TKaHU.

[Tprmepnl OMOJIOTUYECKUX HAHOCTPYKTYpP, BCTPEUAIOUINXCS B JKUBBIX opraHu3zMax. CTpykTypa
¥ MOJIyYCHUE KepaMHuIecKux MatepuanoB Ha ocHoBe Al203 1 ZrO2, ruapokcuanaTura.
buoakTuBHas cTekiaokepamuka. MexaHus3m B3auMoOJIEHCTBUSL OMOKEPAMUKH C )KUBOM TKaHBIO.
ITony4yenue ynbTPaMEIKO3EPHUCTBIX METAIMYECKUX CILIABOB I MEAMLIUHCKHUX LIEIIEH.
Marepuansl ¢ 3 pexTom naMsaTu (HUTHHON).

IIporesupoBanue CycTaBOB M KOCTHOM TKaHW. lcrmosb3oBaHME  HEOPraHUYECKHUX
HaHOMAaTEPHUAJIOB JUIsl JMATHOCTUKH, JICYEHUS U IOCTABKH 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 MEXAaHU3M, JOCTOMHCTBA U HEOCTATKH.
CamopacmnpocTpansomuiicss BeicokoTeMriepaTypubiii cuaTe3 (CBC), ero ocobeHHOCTH U
JIOCTOMHCTBA.

CuHTE3 ¢ UCII0JIB30BAaHUEM MUKPOBOJIHOBOTO HATPEBA.

CuHTE3 ¢ UCIIOJIB30BAaHUEM YIAPHOTO CKATHUs IIPU B3PbIBE.

CuHTE3 C UCHOJB30BAaHUEM XHUMHUYECKMX METOJOB TOMOIEHH3AalMd HCXOJHOM CMECH:
COOCKIEHUE COJIEBBIX CMECEW, KPUCTAUIM3aLUs COJIEBBIX TBEPIABIX PACTBOPOB, 30Jb-TEIIb
METO/1, MAPOJIN3 a3P030JIeH, KPHOXUMUYECKHAE TEXHOJIOTHH.

Meroas! nonyuyeHuss MOHOKpucTawuioB. Meroasl bpumxkmena, Hoxpansckoro u Bepueiina. Poct
KPHCTAJUIOB U3 PACTBOPOB.

Meroapl MOIyd4eHHUs] TOHKUX IUICHOK. PU3MYECKHE U XUMHUYECKHE METOAbl OCaXICHUS Ha
MOJIOXKKY.

Oo0pa3zen OusteTa K 3a4eTy MO AUCHUILINHE
«XHUMHS NEePCHEeKTHBHBIX HEOPTAHMYECKHUX MaTEePHATIOBY
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dopMa poBeICHUS 3a4eTa: yCTHAs

Munucmepcmeo nayku u gvicuiezo oopazosanus P@®

Cesepo-Ocemunckuii zocyoapcmeeHnbulil ynueepcumem umenu Kocma Jlesanosuua Xemazypoea

Kadgheopa ooweit u neopzanuueckoii xumuu.

ﬂucuunﬂuna «Xumusn NEPCnEeKMmMuUGHbIX Heop2anHudeCKux mamepuailoes)

Hanpaesnenue 6axanaspuama 04.03.01 Xumusn
4 kypc, 7 cemecmp

3AYET

BUJIET Ne 1

1. Knaccudpukauus (yHKIUMOHAIBHBIX HEOPraHMYECKHX MaTepualioB

CTPYKTYypE, CBOMCTBAaM U 00JIaCTAM MPUMEHEHUS.

0 COCTaBy,

2. I[I/IBJ'ICKTpI/IKI/I. OCHOBHBIE CBOMCTBA JAUDJICKTPUKOB. Baxneiininie JUDBJICKTPUYICCKUC

XapaKTEPUCTUKNA MATEPUAIIOB.

3aB. kadeapoii odmei u

HEOPraHUYECKOW XUMUHU A . Cumeonuau

JlonieHT Kadenpsl, K.X.H. O.B. Heénona

OneHnBanue oTBETa CTYACHTA HA 3a49€Te

Xapaxkmepucmuxka omeema

bannwu

JlaH TIOJIHBINM, Pa3BEPHYTHIH OTBET Ha IMOCTABJIEHHBIM BOIPOC, MMOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUH 00 OO0BEKTe, NpPOSABIAIOLIASACT B
CBOOOJHOM  ONEPUPOBAHMM  TMOHATHSAMH,  yYMEHUU  BBIICIUTH
CYLUIECTBEHHBbIE W  HECYILECTBEHHbIE €ro NpHU3HAKW, MNPUYUHHO-
CIIeZICTBEHHBIE CBSI3U. 3HaHUE 00 OOBEKTE NEMOHCTpUpYyeTcs Ha (oHe
MOHUMAaHUS €ro B CHUCTEME JaHHOM HAayKd M MEXIUCUUIUITMHAPHBIX
cBazeil. OtBer (¢opmynupyeTrcss B TEpMHUHAX HayKH, H3JI0KEH
JUTEPaTypHbIM  SI3bIKOM, JIOTMYE€H, JOKa3aTelieH, JEeMOHCTPHUPYET
aBTOPCKYIO NO3UIUIO CTYJEHTA.

26-30

JlaH MOJHBIN, pa3BEepHYTHIM OTBET HA IMOCTABICHHBIA BOIIPOC, NOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUI 00 00BEKTE, TOKa3aTeIbHO PACKPHITHI
OCHOBHBIE IIOJIOXKEHUS TEMBbI; B OTBETE IPOCIIECKHUBACTCS YETKas
CTPYKTYypa, JIOTMYeCcKas IOCIEN0BaTENbHOCTh, OTpaXkarolllas CYIIHOCTh
pacKpbIBa€MbIX TIOHSATHH, TEOpHH, sABJICHWN. 3HaHHE 00 O0OBEKTE
JIeMOHCTPHUpYETCs Ha (JOHE MOHMMAHHS €ro B CHUCTEME JaHHOW HayKd U
MEXIUCUUIUTMHAPHBIX cBsi3el. OTBET U3JI0KEH JUTEPATYPHBIM SI3BIKOM B
TepMUHAX HayKd. MoOTyT OBITh JOMYIIEHBl HEAOYETHl B ONpEAEICHUU
MOHSATUM, WCIPABIEHHBIE CTYJEHTOM CaMOCTOSITEIBHO B IpOLECCE
OTBETA.

21-25
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JlaH TONHBIN, pa3BEpHYTHI OTBET HAa MOCTABJIEHHBIA BOIMPOC, MOKAa3aHO
YMEHHUE BBIJICIUTh CYLIECTBEHHBIE M HECYUIECTBEHHbBIE IPU3HAKH,
IIPUYHUHHO-CJIEACTBEHHBIE CBsI3U. OTBET YETKO CTPYKTYPUPOBAH, JJOTUYEH,
U3JI0)KEH B TepMUHAX Hayku. OJHAKO JONYLIEHbl HE3HAYUTEJIbHBIE
OIMOKM WM HEJOYEThl, HCIPABIEHHBIE CTYJIEHTOM C IIOMOIIbIO
«HAaBOJSIIKX» BOIPOCOB MPENOIaBATENSL.

Jlan TONHBIA, HO HENOCTATOYHO IIOCJIECNOBATEIbHBIM OTBET Ha
IIOCTABJIEHHBIM BOIIPOC, HO IPU 3TOM IIOKa3aHO YMEHHE BBIJCIUTH
CYLICCTBCHHBIE M  HECYIIECTBEHHBIE IIPU3HAKM W  IPUYUHHO-
CIIECTBEHHbIE CBSI3U. OTBET JIOTMYEH U M3JI0KEH B TEPMHMHAX HAYKH.
Moryt ObITh pAonymieHsl 1-2 omMOKH B ONpPEIENCHHMM OCHOBHBIX
MIOHSTHM, KOTOPBIE CTYJEHT 3aTPYAHAETCS UCIPABUTH CAMOCTOSITENBHO.
Jlan HENOCTAaTOYHO TMOJHBIA M HENOCTATOYHO Ppa3BEPHYTHIM OTBET.
Jloruka ¥ TOCJHEIOBaTENIbHOCTh H3JIOKEHHUS HUMEIOT HapyIIEHUs.
JlonyuieHsl OMIMOKKM B PACKPBITUM HOHATHH, yNOTpeOJeHUH TEPMHHOB.
CryneHT He crnocoOeH CaMOCTOSITENbHO BBIJCINUTh CYIIECTBEHHBIE U
HECYILECTBEHHBIC IIPU3HAKU U PUYMHHO-CIEICTBEHHBIE CBA3H. CTyneHT
MOKET KOHKPETH3UpPOBaTh OOOOLICHHbIE 3HAHUS, JOKa3aB Ha IpHUMepax
UX OCHOBHBIE IOJIOKEHUS TOJIBKO € IOMOILBIO Ipenojaasareis. PeyeBoe
oopmienne TpedyeT nonpaBoK, KOPPEKIHH.

JlaH HENOJIHBINA OTBET, JIOTUKA U TOCJIEI0BATEIIbHOCTh U3JI0KEHUS UMEIOT
CylleCTBEHHbIE  HapymeHus. JlomymeHsl rpyOble oOWMOKM NpU
ONPEIEICHUN CYIIHOCTH PACKPBIBAEMBIX IIOHATHW, TEOPUH, SIBICHHM,
BCIECICTBUE  HENOHMMAHMS  CTYAEHTOM  MX  CYIIECTBEHHBIX U 3-5
HECYIIECTBEHHBIX MPU3HAKOB U CBA3€il. B 0TBETE OTCYTCTBYIOT BBIBOJBI.
YMeHue pacKpbITh KOHKPETHbIE MpPOsBICHHUS OOOOIIEHHBIX 3HAHUN HE
nokasaHo. PeueBoe oopmieHue TpedyeT nonpaBoK, KOPPEKIHH.

JlaH HEenoJHBIM OTBET, MPEACTABISAIONIMNA cO00M pa3po3HEHHbIE 3HAHMS
[0 TEME BOIpOCa C CYLIECTBEHHBIMH OIIMOKaMH B ONPEICIICHUSX.
[TpucyTcTBYIOT (pparMeHTapHOCTh, HETOTMYHOCTh H3N0KeHus. CTyaeHT
HE OCO3HAET CBSI3b JAHHOIO IMOHSTHS, TEOPHUH, SBJIEHUS C JPYTUMHU
00BbEKTaMU JUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKpETHU3alUs U 1-2
JIOKa3aTeJIbHOCTh H3JIOkKEeHUs. Peub HerpamoTHas. [lONOJHUTENBHBIE U
YTOYHSIIOIIME BOIIPOCHI MPENOIABATENsl HE IPUBOAAT K KOPPEKIIUU OTBETA
CTYZICHTA HE TOJbKO Ha MTOCTABJIEHHBIN BOIPOC, HO U HA JPYTUe BOIPOCHI
JUCIUIUINHBL.

He nonyuyens! oTBeTHI 10 6a30BBIM BOIPOCAM JTUCHUTUIMHBI. 0

16-20

11-15

6-10

PesynpTHpyromas oneHka onpezensercs B cooTBeTcTBuu ¢ [lonoxxennem o 6auibHO-
PEUTUHIOBOW CHCTEME OLIEHKH 3HAHUU CTYJICHTOB.

Metoauka ¢popMUpOBaHHs Pe3yabTHPYIOLIEH OLIEHKH:

B xone Tekyrmiero u pyoeHOro KOHTpOIIs CTyAeHThI MoryT Haopath 0-100 Gasios:

1 -1 pyGesxxHast aTTecTauusi - MAKCMMAJIBLHO 35 0a/510B, U3 HUX:

Ot 0 mo 15 GammoB (pyOexHasi arTecTamusi) — KOMITBIOTEPHOE TECTHPOBAHUE WM TMHUChMEHHAas
KOHTpOJIbHAs paboTa;

Ot 0 o 20 6amoB (Tekyllasl OLleHKa) — aKTHBHAasl padoTa 3a JaHHBIM MEepHOJ Ha J1abOPaTOPHBIX U
NPAaKTHYECKUX 3aHATHSIX.
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2-51 py0e:kHasl aTTecTalus — MAaKCUMATbHO 35 6a/110B, U3 HUX:

Ot 0 mo 15 GammoB (pyOexkHasi arTecTanys) — KOMIIBIOTEPHOE TECTUPOBAHUE WM IHChMEHHAsI
KOHTpOJIbHAsl paboTa;

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

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,
AaBTOMATHYECKH TMOTydaroT 3aueT. Eciu cryzenT He Habupaer 50 OannoB uid 3adeTa WIK dK3aMEHa,
TO OH MOKET C/aBaTh 3a4eT WJIM 3K3aMEeH B NEepUOJ K3aMEHAllMOHHOHN ceccuu. s moiydeHus
OLICHOK «XOpOLIO» U «OTJIMYHO» CTYAEHT JOJDKEH ClIaBaTh 3K3aMEH B IE€PHOJ IK3aMEHALIMOHHOU
ceccuu.

Pe3synbTupyromas oneHKa pacCUMThIBAETCS 110 CyMMe OaJlJIOB 3a TEKYIIYIO yCIIEBA€MOCTb, 3a
pe3yibTaThl pyOEKHBIX aTTECTALM U YCTHOI'O OTBETA Ha SK3aMEHE WJIU 3ayeTe.

IIIkajia UTOrOBOI aKa/IeMUY€eCKOI YCIIeBaeMOCTH CTYA€HTOB MO AUCHUIJIMHE

Cucrema ounenok COI'Y
dopma CymmMma Ouenka
KOHTpPOJIst 0aJ1JI0B
86 - 100 OTJINYHO
K3AMEN 71-85 XOPOIIIO
50-70 YIOBJIETBOPUTEIILHO
0-49 HEYJIOBJICTBOPUTEIHLHO
3auir 50-100 3aUYTEHO
0-49 He 3a4TEeHO
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IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUSA KOMIIETEHIIUH HA Pa3JIMYHBIX ITanax ux ()OpMHpPOBaHHUS,
ONHMCaHNe WIKAJ OLeHUBAHUS

YpoBenb chopMHUPOBAHHOCTH KOMIIETEHIM A

«MuHUMAJIBHBI] «MHUHAMAJIBHBIH «Cpennnii ypoBeHb» «BbICOKH yPOBeHb»
YpOBeHb YPOBEHb) (71-85 6asi10B) (86-100 6an10B)
He JIOCTUTHYT» (50-70 6ans0B)
(menee S0 6as10B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
cpopmuposativi. chopmuposatrivl. chopmuposatbi. cpopmuposativi.
3uanua  OoTcyTcTBYIOT, | ChopmupoBansl 0azoBbie | 3HAHUA obmupHbIe, | 3HAHUSA TBEpIbIC,

YMEHUSI W HaBBIKH HE | CTPYKTYPBHI 3HAHUH. CUCTEMHBIE. apryMeHTUPOBaHHbIE,
c(OopMHPOBaHEI. YMmenust pparmMeHTapHbl B | Y MEHUS HOCSIT | BCECTOPOHHHUE.
HOCSIT  PENPONYKTUBHBIN | PENpOAYKTHUBHBINA YMenust YCHEIIHO
XapaxTep. XapaxTep, MIPUMEHSIOTCS K
HemoHcTpupyercs MIPUMEHSIOTCS K | PELICHUIO KaK THUTIOBBIX,
HU3KUI YPOBEHB | PELICHUIO TUIOBBIX | TAK M HECTaHAAPTHBIX
CaMOCTOSITETbHOCTH 3alaHui. TBOPYECKUX 3aJaHUI.
IPAKTUYECKOI'0 HABBIKA. HemMoHcTpupyercs JemMoHcTpUpyercs
JIOCTaTOYHBIM  YPOBEHb | BBICOKHU YPOBEHb
CaMOCTOSITETIbBHOCTH CaMOCTOSITEIBHOCTH,
YCTONYHBOTO BBICOKas aJIallTUBHOCTH
IIPAKTUYECKOr0 HABbIKA. | MPAKTUYECKOI0 HaBBIKA
Onucanue KpuTepueB OLEHMBAHUS
OoOyuatomuiics Ob6yuaromuiics Oobyuarommuiics Oo6yuaromuiics
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHPYET:
- CYLIECTBEHHBIC | - 3HaHMs | - 3HAHWE M MOHUMAaHHWE | - TITyOOKHe, BCECTOPOHHHE
npobenbl B 3HAHUSX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | H apryMEHTUPOBaHHBIE
y4eOHOro MaTepuana; MaTepuana; KOHTPOJINPYEMOTO 3HaHUA MPOrpPaMMHOTO
- JIOITyCKAIOTCS | - HEIMOJHbIE OTBETHl Ha | 00beMa NPOrpaMMHOIO | MaTepHana;
NPUHLMITNAIEHBIE OCHOBHBIE BOIIPOCHI, | MaTepuaa; - TOJHOE  IOHUMAaHHUE
omMOKK MpH OTBETE HAa | OMIMOKKM B  OTBETE, | -  TBEpAbIE  3HAHUS | CYIIHOCTH M B3aUMOCBSI3U
OCHOBHBIE BOIIPOCHI, | HEJOCTaTOYHOE TEOPETHUECKOTO paccMaTpuBaeMbIX
OTCYTCTBYET 3HAHHWE M | IOHMMaHHE CYIIHOCTH | Marepuaia. NPOLIECCOB U SIBIICHUH,
NOHUMAaHUE OCHOBHBIX | M3JIaraeéMbIX BOIIPOCOB; | -CHOCOOHOCTD TOYHOE 3HAHHUE OCHOBHBIX
MOHATUI U KaTErOPUi; | -  HEyBEpPEHHbIE W | YCTAaHABIUBAaTh U | NOHATUH B pamkax
-HENIOHUMaHHe HETOYHBIE OTBETHl Ha | OOBACHSITH CBSI3b | 00CYKIAaeMBIX 3aJaHNH;
CYLIHOCTHU JOTIOJTHUTEJILHBIE MPaKTUKA W TEOPHH, | - CHOCOOHOCTD
JIOTIOTHATENBHBIX BOTIPOCHI; BBISIBIISITH yCTaHaBJINBATh 17§
BOIIPOCOB B  paMKax | - HEJ0CTAaTOYHOE | IPOTUBOPEYHS, OOBSICHATH CBSI3b MPAKTUKU
3aaHNl; BJIaJICHHE JINTEPATYpOH, | MpoOIEeMBI U | ¥ TEOpuH;
- OTCYTCTBHE YMEHHS | peKOMEHIOBAaHHON TEHCHIINU Pa3BUTHUS; - JIOTUYECKH
BBITIOJTHSTh POTPaMMOi - MIpaBUIIbHBIC W | TIOCJe0oBaTeIbHbIE,
NPaKTUYECKUE 3alaHus, | TUCIHUIUIUHBL KOHKPETHEIE, 0e3 | comepkaTenbHbIE,
MPeyCMOTPEHHBIE - ymenue 0e3 rpyObIX | rpyOBIX omKOOK, | KOHKPETHBIE u
MPOrpaMMOi OmnoOO0K pemars | OTBETHI Ha | MCUEPIBIBAIONINE OTBETHI
JUCLUIUINHBL; MPaKTUYECKUE 3aJlaHHs, | IOCTABICHHBIE Ha Bce 3aJaHusl, a TaKxKe
- OTCYTCTBHE | KOTOpHIE CleIyeT | BONPOCHI; JIOTIOTHUTENBHBIE BOIPOCHI
TOTOBHOCTH BBITIOJTHUTb. - yMEHHE  pemaTh | 9K3aMeHaTopa;
(cmocobHOCTH) K MPaKTUYECKUE 3aJaHusd, | - yMEHHe perarh
JUCKYCCUH U HU3KYIO KOTOpBIE CJIeyeT | MpaKTUYEeCKHE 3alaHus;
CTENEeHb KOHTAKTHOCTH. BBINOJIHUTB; - cBO0OIHOE
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- BJaJE€HUE OCHOBHOH
JIUTEPATYPOH,
PEKOMEHIOBaHHOM
IporpamMmou
JACUUIUINHBL,

HCIIOJIb30BAHUE B OTBETaxX
Ha BOIIPOCHI MaTEpPHAIOB
PEKOMEHOBAHHOM
OCHOBHOM u
JIOTIOTHUTEIIFHOM

- HaJIM4yue COOCTBEHHOM
000CHOBAaHHOM
MTO3UIUN o
0o0cy)XIaeMBbIM
BOIIPOCaM.

Bo3moxHBI
HE3HAYHUTEIbHbIE
OTOBOPKH H
HETOYHOCTHU B
PaCKpBITHH  OTJIENBHBIX
MOJIOXKEHUH BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAaX.

JTUTEPATYPHL.

Onenka
KOTJIUYHOY» / «3aYTEHO»

Onenka
«XO0pOoIIO0» / «3AYTEHO»

OneHka
«YyOBJIETBOPHUTEIHHO
» | «3a4TEHO»

Onenka
«HEYJ0BJICTBOPUTEJIH
HO» /HE 3a4YTEeHO

o .

9. YueOHO-MeTOoAMYECKOE U HH(POPMALIMOHHOE 00ecTeyeHue JUCIUIIMHBI

Jlureparypa
a) OcHoBHas1 JIMTEpaTypa

Knoteko A.B. Xumus tBepnoro tena / A.B. Knoteko, U.A. Tlpecusikos, FO.Jl. TpeTpsikoB. — M.:
W3nar. uentp «Akagemus», 2006. — 304 c.

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

VYBapo H.®. Xumus TBepmoro tena: yuedbHoe mocodbue / H.®. Vapos, }0.I'. Mareiimuna. -
HoBocubupck: HoBocubupckuii rocynapcTBeHHbIN TexHH4yeckuil yHuBepcuter, 2019. - 108 c. -
ISBN 978-5-7782-3831-2. - URL.: https://ibooks.ru/bookshelf/367844/reading

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

OU3NKO-XUMUYECKHE OCHOBBI CO3/IaHUS AKTHBHBIX MaTepuayioB: yueOHMK / M.®D. KympusHos,
10.B. Kabupos, A.I'. Pynckas u ap.; FOxHbli ¢enepanbHbiii yHuBepcuteT. — PocrtoB-Ha-/lony:
HOxub1il denepanpupiii yHusepcutetr, 2011. — 278 c. — Pexxum goctyma: mo MOAMHMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=241105

I'yceB A.M. Hanomarepuansl, HaHOCTPYKTYpbl, HaHOTexHOoJoruu. — M.: OUSMATIIUT, 2009. —
416 c.

0) /lomoJiHUTE/IbHAA JIUTEpPaTypa

TpetbsixoB 10./1., Jlenuc X. Xumus u TexHoJIOrusl TBepAOo(a3HbIXx MarepuanoB. M.: MI'Y, 1985. —
253 c.

@uctyns B.1. ®usuka u xumus tBEpAoro Tena, 1.1, 2. M.: Meramnyprus, 1995. — T.1. — 480 c. T.2.
—320c.

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

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

11. Pam6umu, H.I'. ®usndeckue n XUMHIECKHUE OCHOBBI HaHOTeXHOJorui. / PamOuan H.I'. , bep&3kun A.
B. - MockBa: ®USMATIIUT, 2009. - 456 c. - ISBN 978-5-9221-0988-8. - Tekcr: 3eKTpoHHBIH //
OBC "KoncynbranT cryaenta': [cait]. - URL:
https://www.studentlibrary.ru/book/ISBN9785922109888.html

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

8) coepemennvle npogheccuonanvrsle 6a3vl OAHHBLIX, UHPOPMAUUOHHBIE CRPABOUHbIE
cucmembl, I1eKMPOHHbBIE 00pA306amebHbIE PECyPChl

Oo0ecrieueH AOCTYII K COBPEMCHHbLIM HpO(beCCI/IOHaJIbHBIM 0azaMm JaHHBbIX, I/IH(1)OpMaI_II/IOHHBIM

CIIPaBOYHBIM M IIOMCKOBBIM cucTeMaM (Tpedyercs perucrpanus B oudiauorexke COI'Y):

1. DnexrtponHas 6ubnmmoreka quccepranuu u aBropedeparos PI'b (3b/1 PI'B) (https://dvs.rsl.ru).
2. OBC «YuuBepcuterckas oubaroreka online» (https://biblioclub.ru).
3. DBC «Hayunas snekrponHast oudiauoreka eLibrary.ruy (http://elibrary.ru.)
4. YuusepcanbHas 0a3 nannbeix East View (https://dlib.eastview.com). Jlorun: Khetagurov; [Taposb:
Khetagurov
5. OBC «KoncynpTanT cryaenTta». http://www.studentlibrary.ru
6. OBC «lOpaiiT» - o0Opa3zoBaTenbHas cpena, BKIIOYAONIAs BHUPTYAIbHBIH UYWTATBHBIA 3ai
y4eOHUKOB M YU€OHBIX MOCOOUI OT aBTOPOB U3 BEAYIIUX BY30B Poccuu 1Mo BceM HAIpaBIICHUSIM U
cnienuanbHOCTIM (WWW.biblio-online.ru)
7. HudopmarronHo-npaBoBoi moptan «I apant» (http://www.garant.ru/).
8. Cmpaounast mpaBoBas cucrema Koncynerant [Limroc (http://www.consultant.ru/).
CocTaB TN EH3HOHHOTO M CBOOOTHO PACTIPOCTPAHIEMOT0 MPOrPAMMHOT0
obecrieyeHusl, B TOM YHCJI€ 0T€YECTBEHHOT0 MPOM3BOJACTBA
Ne HaunmenoBanne Ne norosopa(yinuensust) Crpana
n/n NPOU3BOAUTENb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 T
2 Windows 10 Pro for Workstations Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 T
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 T
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
6 Windows 8 Professional Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 T
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products CIOA
' (MPSA) ot 04.2016 .
8 Windows 7 Professional Ne 4100072800 Microsoft Products CIIA
' (MPSA) ot 04.2016 T
9. | Office Standard 2016 Ne 4100072800 Microsoft Products CHIA
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(MPSA) ot 04.2016 .

10 Office Standard 2013 Ne 4100072800 Microsoft Products CHIA
' (MPSA) or 04.2016 r.
11 Office Standard 2010 Ne 4100072800 Microsoft Products CHIA
' (MPSA) ot 04.2016 .
12 Cucrema TecTrpoBaHus Sunrav Ne468 ot 03.12.2013 UII Cynratynun Poccus
| WEB Class P.T. (6eccpouno)
[Iporpammuoe obecnieuenue 1C: Ne CJ1/108 ot 29.08.2017 T. Poccus
13 [pennpusitue. byxrantepckuii (MakcumyM-co(hT) GeccpodHO
VYyer. TumoBas korpurypamms 8
ceTeBasi BEpCHsI
Cucrema komnblotepHoit Bepctku | Jlunensust FSF/Debian (CBoboaHoe
14| MikTex MporpaMMHOe oOecIieueHue)
(6eccpodHo)
15| Kasperksy Endpoint Security 10 22.01.2024 . Poccus
[IporpammHoe oOecnieuenue st CBoOo1HOE TIPOrpaMMHOE CIIIA
16| pemaKTUPOBaHUS XUMHUIECKUX obecrnieuenune (6eccpodHO)
dopmya Isis Draw
Cucrema noucka TeKCTOBBIX Ne4576-1 ot 17.01.2022 1. Poccus
17| 3aumcTBOBaHMN «AHTHIUIATHAT. (me#tctBuTenen 1o 31.12.2022r.) ¢
BY3» 3A0 «Antu-ITnaruar»
[Iporpammuoe obecneuenue 1C: NeKTI /108 ot 29.08.2017 ¢ OO0 Poccus
18| Ipeanpusitue 8.3 Ynpasnenue «Makcumym» (6ecCpovHO)
TOproBien
[Iporpammuoe obecneuenue 1C: NeCI./ Ne126., 01.07.2020 . Poccus
19| zaprutata u kaapsl roc. yupexaenus | «MAKCUMYM-CO®T» GeccpodHo
8
20 IIporpammuoe obecneuenue 1C: NeC1/76 01.03.2017 r. «MakcUMyM- Poccus
| OroIKeT. co» (beccpouHo)
ABTOMAaTH3UPOBAHHAS CHCTEMA CBHUIETENHCTBO O TOCYAAPCTBEHHOM cory
21 «Ympasnenue —lexkanat bPC» perucTpannu nporpammsl anst 9BM
' Ne2015611830 ot 06.02.2015 1.
(6eccpouHo)
IIporpamma nnst 9BM «bank Pazpabotka COI'Y CBuaeTenbeTBO 0 cory
97| BOTIPOCOB /LISt KOHTPOJIS 3HAHUI» rOCyJapCTBEHHON PerucTpanyuu
' niporpaMmmsl 1y OBM Ne2015611829
ot 06.02.2015 r. (6eccpoyHO)
23| Koncynprant+ Poccus
24 [Tnanst Ne8867, oT 14.01.2022 1. (14.01.2022 Poccus
' r. 70 13.01.2023 r.) OO0 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021 r. UII Poccus
25, N.A. CepreeBuu
Tex. mox. 07.04.2022 r.
26| «"amakTHka» ot 14.03.2022 r. (mpumMepHas 1aTa) Poccus
27! BricsCAD Bricys NV, mo 03.11.2021 r. Benbrus
Cisco  Webex - Cucrema | OOO Aiictek noroop Ne J167-2021 ot CHIA
28] MIPOBEIEHNS BEOMHAPOB. 03.08.2021 - 03.08.2022 .
DIRECTUM RX — Cucrema | OOO I'anaktuka UT gorosop Ne Poccus
29| snextponnoro gokymentoobopora | 120320/]1/A or 14.03.2022 1.
(mpumepHas nata)
VYenyrn  cBm3u  (moctyn k- cetu | OOO Anxom Ne AL-0044 ot Poccus
30 uurepner) 01.02.2022r. - 31.12.2022 .
31| AutoCAD CHIA
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32 MOODLE BecrutatHoe poccuiickoe CIIA (GecriatHOE
' POCCHIICKOE)
33| VEEAM [IBeitmapus
34 «["anakTuxa PY3» JIuneHsus Geccpoynas Poccus
' Tex. conpoBoxaenne ot 14.03.2022 1.
35 JInuHbI kKaOWHET aOUTYpHEHTA Jlunensus Geccpoynas Poccus
' Tex. conpoBoxaenue ot 14.03.2022 r.
36 JInuHbli KaOuHET JIuneHsus Geccpoynas Poccus
| cTymeHTa/coTpyTHUKA Tex. compoBoxkaenne ot 14.03.2022 r.
DrexkTpoHHast OuOIMoTEKA https://dvs.rsl.ru Poccus
37| nuccepraruu u aBropedeparoB PI'B | Tpebyetcs peructpaiius B Oubnnorexe
(OB]1 PI'B) COry
OBC «YHuBEpCUTETCKAS https://biblioclub.ru Poccust
38 ouomorexka ONLINE» Tpebyetcst peructpanus B 6uOIHoOTEKE
' cory
OBC  «Haywnas  snektponnas | http://elibrary.ru. Poccust
oubmoreka eLibrary.ruy Tpebyetcst peructpanus B OUOIHOTEKE
39, cory
VYuuBepcanbHas 0a3 anubx East https://dlib.eastview.com CIIOA
40| View
OBC «KOHCYJIBTaHT CTYICHTaY http://www.studentlibrary.ru Poccust
CryneHveckast SIEKTPOHHAS Tpebyetcst peructpanus B OMOIHOTEKE
OuOIMOTEKA 10 MEIUITUHCKOMY H cory
41| dbapmarieBTHUECKOMY
00pa30BaHMIO, a TAKXKE 110
€CTCCTBCHHBIM U TOYHBIM HayKaM B
IEITIOM.
OBC «lOpaiit» - oOpaszoBatensHas | www.biblio-online.ru Poccust
cpena, BKIKOYaromas BupTyanbubiii | TpeOyercsa perucrpanus B Oubamorexe
YUTAIbHBIN 31 YIEOHUKOB U cory
42] y4eOHBIX TOCOOHH OT aBTOPOB U3
Beaylux By30B Poccuu o BceM
HaIrpaBJICHUAM U CIICIIUATIbHOCTIAM
43| KOII (nomen Ha STuzexce) OecrutaTHOE Poccus
44| Pycl'apa OecrutatHOE Poccus
45| ViPNet Poccus
2) pekomenoyemole uHmepHem - aopeca:
1. http://www.xumuk.ru
2. www.chem.msu.net
3. www.hij.ru
4. http://lwww.fptl.ru/Chem block.html — paznuunbie yueOHO-MeTOIMUECKIE MaTEPUAIIBI IO XUMHH.
5. http://chemistry-chemists.com/Uchebniki.html - y4eOHuKH, TpakTHKyMbl ¥ CIPABOYHHKH IO
XHAMUHU.
6. Caiit 0 HaHOTEXHOJOTHAX B Poccuu [Dnektponuslii pecypc]: http://www.nanoware.ru/
7. HanortexHomoruueckoe coo0mecTBo [DNeKTpoHHbIH pecype]: Www.nanometer.ru
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8. HuTepHeT-KypHaI 0 HAHOTEXHOJIOTHUAX. [ DNeKTpoHHBIN pecype]: http://nanodigest.ru/
9. Hanorexnonoruu. HaydHo-uH(OpPMaAIMOHHBIM TOPTad MO HAHOTEXHOJIOTHSAM [ DJIEKTPOHHBIN
pecypc]: http://nano-info.ru/

10. MaTepI/IaJILHO-TeXHI/I‘leCKOC OCHAIICHHUEC TUCIUITINHBI

[TpoBenenue MUCHMIUIMHBI OOECIIEYEHO BCEM HEOOXOTUMBIM: J1aOOpaTOPHBIM 000pYyIOBAHUEM,
npuOoOpaMu, MaTepuajiaMH, OICPATUBHBIM JIOCTYIIOM K COBPEMEHHBIM IpodecCHOHAIbHBIM 0a3aM
JAHHBIX, HH)OPMAIIMOHHBIM CITPABOYHBIM U TIOUCKOBBIM CHCTEMaM.

YHUBEpPCUTET O00CCIIEYUBACT BO3MOXHOCTh CBOOOJHOTO HCIIOJIb30BAHUS  KOMIIBIOTEPHBIX
TEXHOJOTHI. Bce KOMIBIOTEpHBIE KIACChl YHHBEPCHTETAa OOBEAMHECHBI B JIOKAIBHYIO CETh, CO BCEX
y4eOHBIX KOMITBIOTEPOB UMEETCS BBIXOJ] B IHTEpHET.

OO6ecneunBaeTcs JOCTYH K MH(POPMAIMOHHBIM pecypcaM, K 0a3aM JaHHBIX, B YUTAIBHBIX 3aJIaX K
CIPAaBOYHOM M HAYYHOM JUTEpaType, K MEPUOJNYCCKUM H3JIaHUSAM B COOTBETCTBHHM C HAIPaBICHHEM
moAroTOBKH. KOMITbIOTEpHl OCHAIMIEHBI HEOOXOMWMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO IPOTPAMMHOIO
obecrieueHus.

YyeOHble ayTUTOPUHU [JIsl MPOBeAeHUs 3aHATHH JEeKIUOHHOTO THINA, CEMHHAPCKOr0 THMA,
rPYNNOBBIX W HWHAUBUAYAJIbHBIX KOHCYJIbTAIMH, TeKyLIero KOHTPOJA M TPOMEKYTOUYHOI
aTTecTAllMH, 2 TAaK:Ke CAMOCTOSATEIbHOWH PadoThl 00Y4YAIOLIMXCS: IIPENONABATEIbCKUN CTOJ, CTYI,
CTOJIBI U CTYJIbsI IJIs1 O0yvarouxcs, kadenpa, KiaccHast 10CKa.

OGopynoBaHHMe: HHTEPAKTUBHOE MYyJIbTHUMENUitHOE 0OOpymoBaHHE (JIOCKA, IPOEKTOD),
HepCOHaJII)HI)If/'I KOMIIBIOTCP B KOMILICKTC C IPOrpaMMHBIM O6€CH€‘~I€HI/I€M, BBIXOJOM B C€Th I/IHTepHeT n
JOCTYIIOM B 3JICKTPOHHYIO HH(OpManmoHHO-00pa3oBarensHyto cpexy COI'Y.

Iporpammuoe odecneuenne: \Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cructema TecTupoBaHUsI
Sunrav WEB Class (beccpounoe I10); IlporpammHuoe obecrieuenre ajisi pelakKTHPOBAHUS XUMUYECKUX
¢dopmy Isis Draw (beccpounoe [10); KoncynpranT mitoc; Cucrema MoMcka TEKCTOBBIX 3aMMCTBOBAHUIM
«AHntumnarnat.BY3»; Ilporpamma mist 9BM «bank BorpocoB st koHTpodst 3HaHUi; Cisco Webex;
MOODLE; neMoHCTpaliuOHHbIE U Y4eOHO-HAIJIsAJHbIE TOCOOMS (BUACONPE3EHTALINSA).

Jlaboparopusi (u3MYeCKOH, KOJNJIOHAHOHM M AHAJIUTHYECKOW XHUMHUM ISl TNPOBeACHUS
3aHATHH  CEMHHAPCKOI0 THIA, JIA00OPAaTOPHBIX 3aHATHH, KYPCOBOI0 MNPOEKTHPOBAHUS
(BBINOJIHEHHUS] KYPCOBBIX paldoT), rPpynmoBbIX M HMHIMBHAYAJbHBIX KOHCYJbTALMHA, a TakKe
CaMOCTOSATE/ILHOI PadoThI 00y4alOIMXCH:

IPEenoJIaBaTeIbCKUI CTOJ, CTYJ, CTOJBl M CTYNbi JIi OOy4aroIluxcs, JIabOpaTOpHBIE CTOJIBI,
KJIacCHasl JIOCKa.

OOopynoBanme: MyJIbTUMEIUNHHBIA KOMIUIEKC (IIPOEKTOp, OJKpaH), HOYTOYK, KOJIOHKH,
MIEPCOHAIBHBIN KOMITBIOTEDP C MPOTPaMMHBIM 00ECIIeYeHNEM, BBIXOIOM B ce€Th MIHTEpPHET M IOCTYIIOM B
AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa3oBartenbHyto cpeny COI'Y.

IMporpammuoe odecneuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema TecTupoBaHus
Sunrav WEB Class (beccpounoe I10); IIporpammHuoe obecrieuenre ajisi pelakKTHPOBAHUS XUMUYECKUX
¢dopmy Isis Draw (beccpounoe I10); KoncynbranT mmoc; Cucrema rnorcka TeKCTOBBIX 3aMMCTBOBAaHUIN
«Anrtumnaruat.BY3y»; Ilporpamma mis 9BM «bank BompocoB anis koHTposis 3HaHUi; Cisco Webex;
MOODLE; nemMoHCTpaliuoHHbIE ¥ YUeOHO-HATJIsAHbIE TTOCOOMS (BUACONPE3CHTALINSA).

JladopaTopHoe ob6opynoBanue: YueOHO-1ab0paTOpHBIN KOoMILIeKe "du3nueckas U KOJUIOUTHAS
xumus" — 1 mr. Ileus mydenpuas DKIIC-10 — 1 mr. AxBaguctumisatop «A2-25»- 1 wt. Hedenomerp
«H®M»-1 mt. brok aBromatudeckoro TutpoBanus «bAT»-1 mt. Kongykromerp «Oxcnept -002-6H» -
lmr. JlaGopatopusiit monomep «M-510»-1 mr. pH-merp-mumummBonsT™MeTp «pH-150MU»-2 .
Pedpakromerp «UPD-454» - 1mT. Memanka marautHas «[123-6110» ¢ mogorpeBom-2 mt. doToMeTp
30M3 K®K-3-01 - 1 mt. Mukpockon OMHOKYIsipHbIH "Mukmen-1"- 1 mr. Anamuzarop «@moopat 02-
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2M» - 1 wit. bans Bogsinas neyxmectHas UT-4302E ULAB — 1 mr. Cnekrpodortomerp I13-5300BU — 1
mT. HarpeBarensnas mimuta ES-H3040 — 1 mr. Ilentpudyra Tagler HactonpHas pabopaTopHas

memunuackas o TY — 1 mt. Becwl ananutrnueckue SHINKO HT 84RCE — 1 mr. Becnl Texandeckue M-
ER — 3 mr. Cymuneasnii mkadg HIC-80-01-CITY — 1 mT.

KomnbroTepHblii Kjaace JJsi NPoOBeleHHs] TeKYIIero KOHTPOJSA W NPOMEKYTOYHOM
aTTecTalllU, a TAKXKe CAMOCTOSATEIbHOUH PadoThl 00yUAIOIIUXCS:

[IPenoAaBaTeNIbCKUA CTOJ, CTYJI, CTOJBI U CTYJbs 1715 o0yyatonuxcs, kadeapa, KiaccHas Jocka.

OOopynoBaHMe: WHTEPAKTHBHOE MYJIbTUMEIUHHOE O00OpyAOBaHHE (IOCKA, IPOEKTOP),
KOMITBIOTEPHI ISl KOMIIBIOTEPHOTO KJlacca B KOMIUIEKTE - C MPOTrpaMMHBIM 00ecriedeHHeM, BBIXOJOM B
ceTb IHTEpHET U 1OCTYIIOM B 3JIEKTPOHHYIO HH(OpMAIIMOHHO-00pa3oBaTensHyto cpeny COI'Y;

IIporpammnuoe odecneuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cuctema TecTupoBaHus
Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obecriedenue aisi peAakTHPOBAHUS XUMHUYECKHX
dopmyi Isis Draw (Beccpounoe I10); Koncynbrant mitoc; Cructema MmoMcKa TEKCTOBBIX 3aMMCTBOBAHHIMA
«Anturaruat.BY3»; IIporpamma mist 9BM «bank BormpocoB [isi KOHTpodss 3HaHui»; Cisco Webex;
MOODLE; nemoHCcTpaIiuoHHbIe U y4eOHO-HATJIsIHbIE TOCOOUS (BUICOMPE3CHTAIIMS).

Bubanoreka, B TOM 4ncjle YATAJBHBIN 32J1: CTOJBI U CTYJIbS ISl 00YYaIOUIMXCS, KOMITBIOTEPBI
B KOMIUIEKTE C INPOrPAaMMHBIM OOECIICUeHHUEM, BBIXOAOM B ceTh IHTEPHET U JOCTYIIOM B AIICKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHy0 cpeay COI'Y.

IIporpammuoe obecneuenne: Windows 7 Professional; Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; KoncynbranT mtoc; apant; Cisco Webex; MOODLE.

ObC «Yuuepcuterckas oudimmnoreka ONLINE» https://biblioclub.ru

3bC «KoncynbranT cryaenTa» http://www.studentlibrary.ru

3BC «Opaiit» www.biblio-online.ru

OnekTpoHHas Oubianoreka nuccepranuu u aBropedeparoB PI'b(OB/] PI'b) https://dvs.rsl.ru
OBbC «Yuuepcuterckas o6udmmnoreka ONLINE» https://biblioclub.ru

ObC «Hayunas anekrponnas oubianoreka eLibrary.ru»_http://elibrary.ru.

11. JInct oOHOBJIEHUSI/aKTyaTU3allUH
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