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PaGouas nporpaMma IHCUMIUIMHBI «/HHOBaIlMM B HAHOTEXHOJNOTHAX» paspaboTaHa Ha
OCHOBAaHMH CJICAYIOMIMX HOPMATHBHBIX JOKYMEHTOB!

o MenepanbHbIi TOCYIaPCTBEHHBIH 00pa3oBaTeNbHBIA CTaHAAPT BBICIIEr0 O0pa3OBaHHUA,
YTBEPIKIEHHBINA TTpHKa3oM MuHucTepeTBa 06pasoBaHus u Hayku Poccutickot @enepaunu No 883
ot «30» uronst 2014 1. mo Hanpagnenuto noarorosku 18.06.01 Xumuueckas TEXHOJIOTHA,

. O6fmas xapakTepucTuka 00pa3oBaTeTbHONW MPOTrPaMMBbI;

. [Taciopt HayuHo# cnernuranbHocTH 05.17.01 TexHonmorus HEOpraHMYECKHX BEUIECTB,
pa3paboTaHHBIM 3KCTMEPTHBIM COBETOM Bhicmed arTecTalMOHHOW KOMHCCHH MMHHHCTEpCTBa B
CBS3M C YTBepXkIEHHeM npukaza MuHoOpHayku Poccuum or 25 ¢espams 2009 r. NeS9 «O6
yTBepkaeHHH HOMEHKIaTyphl HayUHBIX CNENHATbHOCTEN, 110 KOTOPHIM IPUCYXKIAIOTCS YYCHBIE
crenenn» (pedaxyus om 14 dexabpa 20135 200a);

o [TporpaMma KaHJMIATCKOr0O MHHEUMYMa M TIAcmopT Hay4Ho# crnenmamsHOCTH 05.17.01
TexHonorus HEOpraHMHECKUX BEIIECTB.

PaBouas nporpamMma JMCLIMIUTHHBI 3aC/TyllaHa W yTBepkIeHa Ha 3acenanny kadeapel XT
Mpotokon ot «380 » et 20171 . Ne AL .

3as. kadenpo#t A.T.H., mpodeccop i@%‘ (/ Ioinos B.3.
(yuéHas crencHs, 3paHKE) (moarmmce) (Pavumua M.0.)

Ha 3acenanuu kadeapel XbT
Mpotokon ot «30»  ueek  2017r. Ne I .

3aB. katenpoit  AT.H.. npodeccop Xopasuies H.B.
(yugHas cTeneHn, IRaHNHE) IHTHCE) (Damuns H.0.)
T
Paspaboruvk  A.T.H.. mpodeccop VJM‘M/ Moo B.3.
nporpaMmel (yutHas cTeneHs, 3BaHHe) (noanuces) (Damumua U.0.)
CorniacoBaHo:

Havaneuuk YITKBK JI.A. CBucTkoBa




1. O6LLMe NONOXKEHUS

1.1 Uenb yyebHOM gncUMNANHBI — POPMUPOBaHME KOMIEKCA 3HAHWIA, YMEHWNIA N HABbIKOB B

06/1aCTV HAHOTEXHONOI WA HEOpraH4eckX BELLIECTB N HOBbIX MaTeprasos.

B npou,ecce M3yYeHWs JAHHON AUCUMNINHBI aCrMpaHT (POPMUPYET CleAytoLe KOMMNETEHLUN:
CnocobHOCTb K aHann3y, OLEHKe M 000O6LLUEHNIO HOBbIX TEXHONOMMYECKUX NOAXOA0B B
06/1aCTM  TEXHOMOMMM  HeopraHWYeckuxX BewlecTB (B T.4. HaHOTEXHOMOTMM) C
MCNONb30BAHMEM  COBPEMEHHbIX  METOLOB  MCCNefoBaHMA M MH(OPMaLUOHHO-
KOMMYHWKaLMOHHbIX TexHonoruin (MK-1).

COTOBHOCTb K aHa/n3y, OLEeHKe M OOO0OLLUEHNI0 HOBbIX TEXHOMO0MMYECKUX MOAXOAOB B
COBPEMEHHbIX Mpoueccax XMMMUKO-TEXHONOTMYECKMX MPOU3BOACTB  HEOPraHNYecKmx
Bewects (MK-2).

1.2 3agaun y4ebHON AUCUMNINHDI:

* (hOPMUPOBAHME 3HAHWIA

- 006 OCHOBHbIX Hanpas/feHNAX K crocobax COBEPLUEHCTBOBAHUSA CYLLECTBYHOLMX U pa3paboTke
HOBbIX TEXHO/IOrMYECKMX MPOLLECCOB W CUCTEM B 006/1aCTV HAHOTEXHO/OMMIN MePCrneKTUBHbIX
HeopraHMyecKmnx BeLLECTB Y KOMMO3ULMOHHbIX MaTepuasnos,;

* (hOPMUPOBAHME YMEHWIA

- CMO0/Ib30BaTb COBPEMEHHbIe METOAbl UCCNef0BaHUA Y UH(POPMALNOHHO-KOMMYHUKALMOHHbIE
CpefcTBa NpW COBEPLUEHCTBOBAHMM CYLLECTBYIOLWMX U Pa3paboTKe HOBbIX TEXHOOMMYECKUX
rnpotieccos M cucteM B 061aCTM  HAaHOTEXHONOIMMI  HeopraHMYecKMX BeLLeCTB U
KOMMO3ULMOHHBLIX MaTepunanos;

* hopMMpOBaHME HaBbIKOB

- YCTaHOB/IEHWS B3aMMOCBS3el AUCUMMNINHBLI C APYTUMU XUMUYECKUMMW, TEXHOMOTMYECKUMM,
39KOHOMMWYECKUMU U 3KOSIOTMYECKMU  AUCUUMIMHAMU, HEOOXOAMMbIX NS Pa3BUTUA NOMMKM
HaY4YHOr 0 MbILL/IEHMA U CNOCOGHOCTY K NPenojaBaTe/ibCKON AeATeNbHOCTY B BY3e.

1.3 MNpeAMETOM OCBOEHUSI ANCLMNVHBI SIBASIOTCA CEAYHOLLME 00bEKTbI:

- (IM3MKO-XUMUYECKINE OCHOBbI, Cbipbe W MPOAYKTbl HAHOTEXHONOMNIA HEOPraHNYECKMX BELLECTB U
KOMMO3MLMOHHbIX MaTepu1asnos;

- npoLecchbl 1 060pyAOBaHME HAHOTEXHO/OTMIA HEOPraHNYECKNX BELLECTB WM KOMMO3NLMOHHbIX
MaTepuanos;

- NIHHOBALN B HAHOTEXHO/OTMAX HEOPraHNYeCKMX BELLLECTB U KOMMO3ULMOHHbIX MaTeprasios.

1.4 MecCTo0 y4yebHOIN AMCLMNINHBI B CTPYKTYpPe 06paszoBaTe/ibHOM NporpamMmmb|

Ovcumnimba B1.B.02 «M/HHOBauuMuM B HaHOTEXHONOIMAX» ABNAETCH 06A3aTeNbHOM
ANCLMNNHOA BapMaTMBHOM YacTu LMKIa 6a30BOro y4e6HOro niaHa.

OvcumnnnHa ucnonb3yeTca Mpyv MOArOTOBKE K CAaye KaHAMAATCKOro 3K3ameHa Mo
cneunanbHoct 05.17.01 TexHonorma HeopraHWYeckuUx BELLECTB M BbIMOMHEHUN HAy4YHO-
KBa/IMMKALMOHHON paboThbl (guccepTtaumm).

2. MepeyeHb N1aHMPYeMbIX Pe3yNbTaToB 06yUYeHNS MO ANCLUMIM/INHE, COOTHECEHHbIX C
nAaHMpyeMbIMU pe3y/ibTaTaMn 0CBOEHUSI 06pa3oBaTe/IbHOM NporpaMMb

B pesynbTate M3y4eHMA AMCUMMNIMHBLI aCNMPaHT AO/MKEH OCBOMTbL 4YacTu YyKaszaHHbIX B
nyHKTe 1.1 KOMNETEHUMIA ¥ AEMOHCTPUPOBATL CReaytoLLme pe3ynbTaTbl:
3HaThb:

- (DM3NKO-XMMUYECKME OCHOBbI, HAHOTEXHONOrMW W MYTWM COBEPLUEHCTBOBaHUA Hambosee

PacnpoCTPaHEHHbIX XUMUYECKUX N (PU3NKO-XMMMUYECKNX MPOLECCOB CMHTE3a HAHOBELLLECTB;
- Mpouecchbl 1 060pyAOBaHME HAaHOTEXHONOIMIA HEOPraHMYECKMX BELECTB M KOMMO3MLMOHHbIX
MaTepunasnos;
- IHHOBALMWN B HAHOTEXHO/IOMTMSAX HEOPraHNYECKMX BELLLECTB N KOMNO3ULMOHHBIX MaTepuaioB.
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YMeTb:
aHanM3mpoBaTb W paspabatbiBaTb  MEPCNeKTUBHbIE  TEXHO/IOTMYECKME  MPOLECChl U

HAaHOTEXHO/10INMN HEOPraHN4YeCKnX BeecTB 1 KOMMO3ULMOHHbIX MaTepraioB;

COCTaBNATL [OK/ag Mo pesynbtaTtaMm WH(OPMaLMOHHO-aHa/IMTUYECKOro MomucKka B 06/1acTu
MEPCNEKTUBHBLIX  HAHOTEXHONOMMIA  HEOPraHMYeCKMX  BEWECTB U KOMMO3ULMOHHbIX
maTepunasos.
Bnagetsb:

OMbITOM NAaHWPOBaHNSA 3KCMEPUMEHTaNIbHbIX UCCNEA0BAHNIA TEXHONOMMYECKMX NPOLIECCOB U
NCMONMb30BaHNA WX Pe3ynbTaToB ANd 0O60CHOBaHMS  ONTUMAa/IbHBIX TEXHOMOMMYECKNX
napameTpos;

OMbITOM BbICTYN/IEHUS Nepes ayauTopuel € AO0KNafoM O pesynbTatax WUgopmalMoHHO-
aHa/IMTUYECKOro nomcka B 06/1aCTM WMHHOBAUMIA B HAHOTEXHOMOMMAX HEOopraHMYeckKux
BELLECTB U KOMMO3ULMOHHBIX MaTeprasios.

2.1 AncumnivHapHada KapTta KomneteHumn MK-1

Kopg PopmMyIMPOBKa KOMMETEHLUN
MK-1 CMOCOBGHOCTb K aHann3y, OUEeHKe M 060O6LLEHNIO HOBbIX TEXHOMOMMYECKUX
noaxo4oB B 0061acTM TEXHOMOMMM HeopraHWYyecKmx Bewects (B T.M.
HaHOTEXHO/Or M) C UCMO/b30BaHMEM COBPEMEHHbLIX METOA0B MUCC/eL0BaHNA
N MHPOPMALIMOHHO-KOMMYHMUKALMOHHbIX TEXHONOT WA

Kog ®opMyNMpPoOBKa ANCLMMNIVHAPHON YacTy KOMMETEHLMM

AK-1 BNageHWe MeTOAONOrMeNn aHannM3a, OUEHKM W 0606WEHNS  HOBbIX
TEXHOMOMMYECKMX MOAX040B B 06/1aCTW  TEXHOMOrMM  HEeopraHUYecKmx

b1.B.02 BElleCTB (B T.4. HAHOTEXHOMOIMM) C MCMO/b30BaHWEM COBPEMEHHbIX
METOAOB  MCCMEAOBaHWMS UM UH(OPMALMOHHO-KOMMYHVKALMOHHbIX
TEXHO/OIMN

Tpe6OBaHI/IFI K KOMIMOHEHTHOMY COCTaBy 4aCT KOMMNETEHLINN

noaxoabl K COBepLEHCTBOBaHNKO CYLLECTBYHOLNX U pa60Ta acnmpaHToB.
pa3pa60TKe HOBbIX HAHOTEXHO/OT U1

Buabl yyebHOM CpefcTBa
MepeyeHb KOMMOHEHTOB
paboThl OLIEHKM
3HaTb: Nekumn. CobecepioBaHue.
OCHOBHbIe HanpaBneHns 1 TEXHONOTMYECKNE CamocTosTe/bHas

MeToZaMu 1 CPeACTBaMM PaLMOHaIbHOTO BbiGopa
nnaHa MHAOPMALMOHHbIX 1 AKCMEPUMEHTaIbHbIX
CCNEeA0BaHNIA C LIeNIblo peannsaLmm HoBbIX
TEXHO/IOrMYECKMX MOAX0A0B B 0611aCTU
HAHOTEXHOMOrUIA HEeOpPraHNYecKnX BELLECTB W
MaTep1anoB

YMeTb: [MNpakTnyeckune CobecefoBaHue.
MEeTOZamMn aHanmsa W pa3paboTKM MEepPCrieKTUBHbLIX | 3aHATUA. TBopyeckoe
HaHOTEXHO/MOTWIA  HeopraHuyeckmx  BewecTB 1 | CamocToaTeNbHas 3afjaHune.
MaTepnaios pa60Ta aCnmpaHTOB.

BnapgeTb:

CobecefoBaHue.
TBoOpYeckoe

3afiaHve. [loknag.

CamocTosATe/bHasn
paboTa acrnmpaHToB.




2.2 AncumnnvHapHada KapTta KomneteHumm MK-2

Kopg dopMy/IMPoBKa KOMMNETEHLMN
MK-2 FOTOBHOCTb K aHa/n3y, OLEHKE U 0606LLEHNI0 HOBbLIX TEXHOMOMMYECKIX
MOAX040B B  COBPEMEHHbIX  MPOLIECCAX  XUMUKO-TEXHOMOTMMUECKMX
MPOK3BO/CTB HEOPraHNYECKMX BELLECTB
Kog ®opMyNMpPoOBKa ANCLMMNIVHAPHON YacTy KOMMETEHLN
AK-2 CNOCOGHOCTb  MOATOTOBUTL AOKNag Mo pe3ynbTaTaM  MKOPMALMOHHO-
aHaNMTMYECKOro MOWCKAa B 06/71aCTM  MEPCNEKTUBHbIX  TEXHOMOr Ui
b1.B.02 HEOpPraHWYecKnx BeLlecTB (B T.4. HAHOTEXHOMOIMWIA) U BbLICTYMUTbL C 3TUM
[OKNafioM nepej ayamTopueit

Tp66OBaHl/IFI K KOMIMOHEHTHOMY COCTaBy H4aCTh KOMMNETEHLU NN

Buabl yuebHom

MepeyeHb KOMMOHEHTOB DaBOTE! CpejcTsa OLEHKM
3HaTb: Nexkumn. CobecefoBaHue.
OCHOBHble NPo6/ieMbl B Hanbosee NepcneKkTuBHbIX | CamMocToATe/IbHas
pa3fgenax HaHOTEXHOOMUWN HEOPraHUYeCKNX paboTa acnupaHToB.

BELLLECTB 1 KOMMO3WLMOHHbIX MaTeprasioB.

YMeThb: MpakTnyeckme CobecepoBaHue.
OCYLLECTB/IATL  MPOPMALMOHHO-AHIUTUYECKUIA | 3aHATUSA. TBopuyeckoe
NMouncK B obnactu nepcrekTueHbIx | CamocTosTeNnbHas 3afjaHune.
HaHOTEXHOMOTWIA  HEOpraHWYeckux BeLLecTB U | PaboTa acrmpaHToB.

KOMMO3MLUMOHHBIX MaTepuaios.

Bnagetsb:

MeToZamu NoAroToBKY foKnasa 06

M(t)Opp'l\AaLl,MOHﬂO-aHaﬂMTﬂlqecigMUI'IOVICKe B 06nactn | CamocToaTe/nbHas ?ggslﬁgﬂsggme'
MepcrneKTUBHbLIX HAHOTEXHO/IOTUA paboTa acnmpaHToB. saganvie. [loknag,

HEOPraHNYeCKNX BELLECTB N KOMMO3NLIMOHHbIX
MaTepuanos.

3. CTpyKTypa yyebHoI agucumnanHbl No Buagam 1 hopmamM yuebHoM paboTbl
O6wan TpyAoéMKOCTb AncumnanHbl coctasnseT 4 3E (1 3E = 36 vac.).

Tabnmua 1
O6bemM 1 BUAbI y4ebHON paboThbl
Ne o TpyLoeMKOCTb, Y
o Bug yyebHoi paboTbl 4 cemecTp 5 cemecTp

1 AyantopHas paboTa 10
B TOM uncne:

Nekuyn (J1) 5 5
MpakTnyeckue 3aHATUS (M3) - -

2 KoHTponb camocTonTebHON paboTbl (KCP) 1 1
CamocTosTenbHas pabota (CP) 66 66
Torosas aTtectayus no AUCUUnInHe:

KaHauaaTCKuii aK3ameH ) )
dopma UTOroBOro KOHTPO/IA: 3aver 3auer




4. CopgepykaHue y4ebHoM ANCUNNNINHbBI
4.1 MoaynbHbI TeMaTUYeCKNIA NNaH

Tabnmua 2
TemaT4ecKuin NnaH No MoAgynsM y4ebHom aucumnanHel (4,5 cemecTp)
Homep KonnyecTBOo 4acoB 1 BUAbI 3aHATUIA
pas- ayauTopHas Tpygod
YA0EM
H
jena OMep TeMbl pa60Ta UToroBblii CamocTos KOCTb,
ancuu- | ANCUUNINHLbI KCP KOHTDOMb TeNbHasa u/3E
MnJIvH Bcero | J1 | M3 P paboTa
bl
1 1 1 32 34
1 2 1 1 1 32 35
3 1 1 32 34
4 2 2 1 36 41
Bcero no pasgeny: 132 144
[MpomexyToyHas
arTectauus
NToro: 10 5 5 2 132 144/4
4.2. CopepykaHue pa3fenoB U TeM y4eOHON AUCUMNANHDI
4.2.1. CopepxkaHve pa3fenoB 1 Tem y4ebHOM ancumnnavHbl (4, 5 cemecTpbl)
Pa3gen 1. IHHOBaUun B HAHOTEXHO1I0MNAX
(/1-5,M3-5, CP -132)
Tema 1. DU3NKO-XMMUYECKNE OCHOBbI 30/1b-T€/b TEXHONOMMN N UIHHOBALNW B 3TUX

TEXHONOInsX.
PU3NKO-XMMUYECKIME OCHOBbI 30/1b-Teflb TEXHOMOMMW Y MHHOBALMW B TEXHOIOMUSAX
MONyYeHUs [AMOKCUAA KPEMHUA W OKCUAa altOMUHUS, WUCMO/b3YyeMbIX B KayecTBe
CBA3YIOLWMX ANA MONYYEHUS KepamUKK. VICrnonb3oBaHMe BO3MOXHOCTEW YNbTPa3ByKOBOM
Avcneprawum ans perynnpoBaHms pasMepoB YacTuL, 30/1ei.
TeHAeHUMM pasBUTUA U NOCNEAHME LOCTUXKEHWUA B 30/1b-Te/lb TEXHONOMMU MOSYHeHUS
NEernpoBaHHOr0 AMOKCMAA KPEMHUS BbICOKOM YMUCTOTbI, UCMOMb3YEMOr0 B TEXHOJOMMM
MoNy4eHNs ONTOBOJIOKHA.
Tema 2. PU3MKO-XMUYECKNE OCHOBbI TEXHOMOMMU U MHHOBALNW B TEXHOJIOTUAX
MoNyYeHUs KOMMO3ULMOHHBIX MaTepUanoB Ha OCHOBE YI/IePOAHbIX HAHOTPYOOK.
PU3MKO-XMUYECKME OCHOBbI TEXHONIOMMW MNOMYYEHUS HAHOTPY6OK. VIHHOBauun B
TEXHONOMMN  MONYYEHUS  YINIEPOAHbIX  HAHOTPYOOK.  YnpaBfieHWe  MNpoLeccoM
(hopMUpOBaHMS HAHOTPYOOK C 3aaHHLIMW XapaKTepUCTUKaMW.
PU3MKO-XUMUYECKNE OCHOBbLI TEXHOMOMUW MOJSTYYEHUSI KOMMO3ULMOHHbLIX MaTepuaios.
HHOBaLMW B TEXHONOMMM KOMMO3MLMOHHBIX MaTepuaioB pas/iMyHOro Ha3HaueHus.
Tema 3. PU3NKO-XMMUYECKME OCHOBbI U TEXHO/OT S MONYYEHUS HAHOLMCIEPCHBIX
OKCW/0B METa//IOB.
PU3NKO-XMMUYECKME OCHOBbI M TEXHOOMUA MOJyYeHUsi HaHOLMCMEPCHbIX OKCUA0B
MEeTa/110B U3 OPraHO-MUHepaibHbIX CPef C 3afiaHHbIMU XapaKTepucTUKamu.
TeHAeHUMM pa3BUTMS U MHHOBaLUW B TEXHOJIOMMM NMONYYEHNS KaTasm3aTopoB Ha OCHOBe
HaHOAMCNEPCHbIX NPEKYPCOPOB.
Tema 4. HHOBaLMM B TEXHOIOM MM MONYYEHWS BbICOKOTEMMEPATYPHBIX 1 KOPPO3MOHHO-
CTONKNX MaTepuanos.



VIHHOBaUMM B TEXHOMOMMM MONYYEHUS Y/bTPaBbICOKOTEMMEPATYPHbLIX MaTepuanos
nyTeM NNa3MEHHOr0 CreKaHns KOMMOHEHTOB KepamyKM, MPOrHO3MpPOBaHNe TEPMUYECKOIA
YCTONYMBOCTN CUHTE3MPOBAHHON KEPaMUKUN K OKUCNEHWIO.
P U3NKO-XMMUYECKME OCHOBbI U MHHOBALUMMW B TEXHOMOTUM MOMYYEHUS MOKPbITUIA Ha
TaHTaNOBbIX aHoAax MNMEHOK AMOKCMAA MapraHua C 3afaHHbIMW XapaKTepUCTMKaMn B
MPOV3BOACTBE 3MIEKTPONIUMTUYECKMX KOHAEHCATOPOB.
MHHOBaLMM B TEXHONOrMM CO3[4aHUSI KOPPO3MOHHO-CTOMKMX MaTepuanioB (Ha OCHOBE
HaHOMaTeprasnoB), paboTatoLLMX B arpeccuBHbIX Cpeaax.

4.3. MNMepeyeHb Tem NnabopaTopHbIX paboT
Mpwn “3y4eHUN AaHHOW AMCUMNMHLI NabopaTopHble paboTbl He MPeAYCMOTPEHBI.

4.4. MNepeyeHb TeM MPaKTUYECKUX 3aHATUI

Tabnuua 3
TeMbl NPaKTUYECKNX 3aHATUN
No HanmeHoBaHVe [NpeactaBsneHne
o Howmep Tembl HavmeHOBaHWe TeMbI OLEHOUHOTO OLIEHOUHOTO
ANCUMNVHBI MPaKTUYECKOro 3aHATUA
CpeAacTBa CpefcTBa

1 1 PU3NKO-XMMUYECKNE ocHoBbl | CobecefioBaHve. | Bornpoceol no
30/b-Tefb TEXHOM0rnN n | TBopyeckoe Temam / pasgenam
WHHOBALMM B 3TUX TEXHOMOTUAX. | 3adaHue. ANCUMNIVHBI.

TeMbl TBOPYECKUX
3afjaHuiA.

2 2 DU3NKO-XMMUYECKME 0CHOBbI | CobecefoBaHve. | Bornpocsl no
TEXHOMOTMN W WHHOBauuuM B | TBOpYeCKoe Temam / pasgenam
TEXHONOrNAX nonyyeHus | 3agaHue. ANCUNNIVHBI.
KOMMO3NLMOHHBIX MaTeprasnos Ha Tembl TBOpPYECKUX
OCHOBE YINepPOAHbIX HAHOTPYOOK. 3afaHuni.

3 3 Pun3nKo-xMmnyeckne ocHosbl ¥ | CobecegoBaHve. | Borpocsl no
TeXHoNorns nonyyeHuns | Tsopyeckoe Temam / pasgenam
HaHOAMCMNepPCHbIX OKCWOB | 3afaHue. ANCUMNIVHBI.
METa/110B. TeMbl TBOpPYECKUX

3aflaHuiA.

4 4 MHHOBauun B TexHonorun | CobecegoBaHue. | Bonpochl no
nonyyeHus TBopyeckoe Temam / pasgenam
BbICOKOTEMMEPATYPHbIX N | 3afaHue. ANCUMNIVHBI.
KOPPO3MOHHO-CTONKMNX Tembl TBOPYECKUX
maTepranos. 3aflaHni.

4.5. MNepeyeHb TeEM CEMUHAPCKNX 3aHATUIA
Mpwn N3yYeHUN JaHHOW LUCLMMIIMHBI CEMUHAPCKME 3aHATUS He NPesyCMOTPEHbI.




4.6. CopiepykaHre caMOCTOATE/IbHOM paboThl acCNMpPaHToOB
CamocTosTe/lbHas paboTa acnMpaHTOB 3aK/4aeTCs B TEOPETUYECKOM  U3YYeHUU
KOHKPETHbIX BOMNPOCOB Y BbINO/IHEHNM TBOPYECKMX 3aaHWiA.

Tabnuua 4
TeMmbl CaMOCTOATENbHbIX 3aaaHuii 132 yac
Noe | Homep | HammeHoBaHMe TeMbl CamMOCTOATENbHOW | HavmeHoBaHMe MpeacTaBneHne

n.n. | Tembl paboThbl OLleHOYHOro OLleHOYHOro

amcum cpeacTea cpeacTea
MANHbI

1 1 N3yunTb (hM3MKO-XMMUYecKne ocHOBbI | CobecefoBaHue. | Bonpockl no
30/b-Teflb TEXHOMOMMW U WHHOBaUMK B | TBOpYecKoe Temam / pasgenam
TEXHOMOINAX  MONMYYEHUA  AMOKCUAA | 3aflaHue. ANCLMMNINHBI.
KpemHusa M OKCuga  aIlOMUHNUA, Tembl TBOPYECKUX
NCMNONb3yeMbIX B KayecTBe CBA3YHLLNX 3afaHuni.

[NA NOoNyYeHNUs KepaMuKu.

BbiaBUTb  TeHAeHUMW  pasBuTMA W
nocnefHve [OOCTVDKEHUS B  30/b-Tefb
TEXHOMOTNN NONYYEHNS 1erMpoBaHHOIO
ANOKCMAA KPEMHUA BbICOKOW YUCTOTHI,
1NCMONb3yeMoro B TexHosoruu
Noay4YeHNs ONTOBO/IOKHA.

2 2 N3yunTb (DM3MKO-XMMUYecKne ocHOBbI | CobecefoBaHue. | Bonpockl no
TEXHO/IOTUN  MOMYYEHNSs  HaHOTPYOOK. | TBOpYECKoe Temam / pasgenam
BbifsBUTb MHHOBaUMW B TEXHOMOrNK | 3afaHue. ANCLMMNINHBI.
NoMy4YeHUs YrnepoaHbIX HaHOTPYOOK. Tembl TBOPYECKUX
N3yunTb (DM3NKO-XMMUYECKME OCHOBbI 3a/laHWiA.
TEXHOM0rnn nonyyeHns
KOMMO3ULMOHHbIX mMaTepuasos.

Onpefenntb MHHOBaUWMWM B TEXHOMNOMNN
KOMMO3ULMOHHbIX martepuanos
pas/IMYHOro Ha3HayYeHus.

3 3 N3yumnTb (hn3mkKo-xmmmnyeckme ocHosbl | CobecepoBaHue. | Bonpocbkl no
TEXHOMNOrNN NonyyeHUs TBOpyYeckoe Temam / pasgenam
HaHOAMCMNEPCHbIX OKCUA0B METasNIOB U3 | 3afaHue. ANCLMMNINHBI.
OpraHo-mMnHepasibHbIX Cpes. Tembl TBOPYECKUX
OnpefennuTb TEHAEHLUW Pa3BUTUA 1 3afaHuni.
WNHHOBALMMW B TEXHOMIOTW NOJTYyYEHUS
KaTa/in3aTopoB Ha OCHOBe
HaHOAMCMNEPCHbIX NPEKYPCOPOB.

4 4 BbisiBUTb  MHHOBauum B TexHonoruu | CobecegosaHme. | Bonpockl no
nonyyeHus TBOpyYeckoe Temam / pasgenam
YNbTPaBbICOKOTEMMNEPATYPHbIX 3aflaHue. ANCLMMNINHBI.
marepuasnos nyTem niasmMeHHOro Tembl TBOPYECKUX

CMeKaHnsi KOMMOHEHTOB KepaMUKU.
N3yunTb (HU3NKO-XUMUYECKIE OCHOBbI U
VHHOBAUMW B TEXHONMOTUW MOMYyYeHns
MOKPLITUA Ha  TaHTaIOBbIX  aHofax
MMEHOK  AMOKCMaa  MapraHua  c
3a[laHHbIMM  XapaKTepucTUKamm B
Npon3BOACTBE ANEKTPONUTUYECKUX
KOH/IEHCATOPOB. BbISBUTL MHHOBALUN B
TEXHOMOTUM  CO3[4aHMS  KOPPO3MOHHO-

3afaHuni.
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CTOMKMX MaTepuasnoB, paboTalolmx B
arpeccmBHbIX cpefax.
5 1.4 dopmynmpoBaHMe Hay4HON HOBU3HbI U | TBOPYECKOe TeMbl TBOPYECKUX
NPaKTUYeCKO 3HAYMMOCTU 3afjaHve 3alaHniA
6 1.4 O6paboTKa aKcnepuMeHTa/IbHbIX TBopYeckoe TeMbl TBOPYECKUX
[aHHbIX 3aflaHune 3alaHniA
5. MeTogunyeckue yKasaHUAa gnsa acnmpaHToB Mo U3YYEHNIO AUCLUM/INHDI

Mpy  M3y4eHUU  AUCUMMAUHBbI  «/HHOBaUMM B HAHOTEXHOMOMMSAX»  acrupaHTaMm
LLeNecoobpasHo BbIMOMHATb CeAyHoLLMe PEKOMEHAALMN:

1. ViayueHune yue6HOI AMCUMNINHBI AO/MKHO BECTICH CUCTEMATUYECKM.

2. Tocne M3yyeHUs Kakoro-nMbo pasgena no Y4YeGHWKY WM KOHCMEKTHbIM MaTepuanam
PEKOMEH/YETCS MO NaMsAT BOCMPOM3BECTY OCHOBHbIE TEPMUHBI, ONpPeeneHuns, MOHATVA pasaena.

3. Bca TemaTuKa BOMPOCOB, M3y4YaeMblX CaMOCTOSTE/NbHO, 3afjaeTca npenogasatenem. Vm
K€ [alTCa WUCTOYHMKM (B MEPBYH OYepeb BHOBb W3AaHHblE B MEPUOAMYECKON Hay4HOI
nnTepatype) Ans 6onee AeTalbHOrO NOHMMaHMS BOMPOCOB, 03BYYEHHbIX Ha NEKLUN.

4. K BbINOMHEHNIO NPAKTUYECKMX 3afjaHUli MPUCTYNaTh NOCNE CaMOCTOSTENbHOM PaboTbl
M0 U3Y4YeHNI0 TEOPETUYECKIMX BOMPOCOB.

6. O6pazoBaTefibHble TEXHO/IOMUN, UCTMOJb3yeMble
AN POPMUPOBaAHUS KOMMETEHLWNI

[ns ycnewHoro OCBOEHWSA [LUCLMMIUHBI MPUMEHSAIOTCA pas/iyHble 06pa3oBaTe/bHble
TEXHOMOIMKN, KOTOpble 06ecneynBaloT [LOCTUXKEHWE MIAHUPYEMbIX pPe3y/ibTaToB 00Yy4eHus
COr/1aCHO OCHOBHOM NpoeccMoHanbHOM 06pa3oBaTeNbHOM NPOrpamMmbl.

MpoBefeHVe NEKLMOHHBIX 3aHATUIA NO AUCUMMI/IMHE OCHOBbLIBAETCS Ha aKTUBHOM METOje
06y4eHuns:, NPy KOTOPOI acnupaHTbl He MacCUBHbIE CYLIATENN, @ aKTUBHbIE YYACTHUKM 3aHATUS,
0TBevaloLue Ha BOMpPOCkI NnpenojasaTend. Bonpockl npenofasartens HaueneHbl Ha akTBU3aLmio
MpOLLECCOB YCBOEHUS MaTepunana, a Takxke Ha pa3BuMTUe IOTMYECKOro MbllneHus. MNpenogasaTenb
3apaHee HameyaeT CMAWCOK BOMPOCOB, CTUMY/IUPYIOLMX acCOLMaTUBHOE MbILIEHNE W
YCTaHOB/IEHUNE CBA3EN C paHee 0CBOEHHbLIM MaTePUasioM.

MpoBefeHVe NPaKTUYECKMX 3aHATUIA OCHOBbIBAETCA Ha MHTEPAKTMBHOM MeTOo/e 06yyeHus,
npy KOTOPOM acnumpaHTbl B3aMMOZLEACTBYIOT He TO/IbKO C NperojasaTtenemM, HO U Apyr ¢ ApYyrom.
Mpy 3TOM JOMUHMPYET aKTUBHOCTb acrnmpaHToB B npouecce 06yyeHnsi. MecTo npenojasarens B
NHTEPAKTMBHbIX 3aHATUAX CBOAMTCA K Harpas/eHU0 LeaTeNbHOCTU acnmpaHToB Ha AOCTUXKEHMe
Lieneli 3aHATmnS.

7.  ®OH[ OUEHOYHBIX CPeLCcTB
®OHA OLEHOYHbIX CPeAcTB N8 NPOBeAeHUS MPOMEXYTOYHON aTTecTaumm n TeKyLLero
KOHTPONA NO AucuunanHe «/IHHOBaLMM B HAHOTEXHOIOTUAX» MPEACTaB/eH B BUAE NPUIOXKEHUS
K paboueii nporpaMme AUCLUMNIUHDI.




8. MepeyeHb y4e6HO-METOANYECKOTO Y MH(OPMALMOHHOIO 06ecreyeHNst ans
CaMOCTOATE/NbHOM PaboThl 06YYarOLLMXCS MO AUCLUNIINHE

8.1. KapTa 06ecneyeHHOCTM ANCUMNNNHBI y4EOHO-METOANYECKON NNTEPaTYPOi

B/IOK 1
(UmKn gMcuMnNMHLI/610K)
61.B.02 «MHHOBaLuu B
HaHOTEXHO/Or UAX»
6a3oBas YacTb LuKna X | obsa3arenbHas
X | BapuaT/BHas YacTb LMK Mo Bblbopy
acrnmpaHTa
(MHZeKC 1 NonHoe Ha3BaHue
AUCUMNINHDBI)
18.06.01/05.17.01 XnMnyeckast TeXHonorns/TexHonorms HEOpPraHMYeCcKnx BELLLECTB
KOZ Hanpas/neHus / widp (NonHbIE HaMMEHOBAHWSA HanpasfneHWs NOArOTOBKN /
Hay4HOI crneynanbHOCT ! Hanpas/NeHHOC TV NPOrpammbl)
2017 Cemectp(-bl): 4,5
(rog yTBEp>KAEHNS Konnuectso
y4ebHOro nnaHa) acnuMpaHToB: =

dakynbTeT XUMUKO-TEXHONOTMYECKNIA

Kabegpbl XuMuyeckas TexHON0runs
XUMuns 1 GUOTEXHONOI NS

8.2. NMepeyeHb OCHOBHOW W A0MONMHUTENIbHOV Y4e6HOV NMTepaTypbl

Konnyectso
Bubnvorpaguyeckoe onncaHve 9K3eMI/ISPOB B
Ne (aBTOp, 3arnasue, BAA U3LaHNs, MECTO, U3LAaTENLCTBO, onbnmnoTeke+kadenpe;
rof 3faHuns, KONMYecTBO CTPaHWL) MECTOHaxX0XeHne
3N1EKTPOHHbIX MU3aHNI
1 2 3

1 OcHoBHaa nuTepaTypa

LLIa6aHoBa H.A. 30/1b-refib TexHonorum. HaHoamucnepcHblii

1 KpeMHe3em : MoHorpadgmsa / H. A. LLabaHosa, M. . Capkucos .— 1
Mocksa : BUHOM. N1a6. 3HaHuiA, 2012 .— 328 c.

MeTo/bl UCCNeoBaHNI XapaKTePUCTMK TBEPAbIX KaTasm3aTopos
2 | (yuebHoe nocobue)./ K.I'. KysbMmuHbIX, B.3. Moinos, E.O. Ky3nHa; 5
[MepMCKMIA Hall. uccned. NOANTEXH. YH-T.- Mepmb, 2012. 65 c.

2 [ononHuTenbHaa nuTepaTypa

2.1 Y4ebHble N Hay4Hble N3[aHnsA

1 A.W. T'yceB HaHOMaTepuasbl, HAHOCTPYKTYpPbI, HAHOTEXHOIOT NN, 5
N3p.2. M. ®usmatnmt, 2009, 416 c.
LLIa6aHoBa H.A. 30Mb-renb TexHonorun. HaHoamncnepcHblii

2 KpemHeseM : MoHorpadgmsa / H. A. LLlabaHosa, M. 1. Capkucos .— 1
Mocksa : BUHOM. J1a6. 3HaHwuiA, 2012 .— 328 c.
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Konnyectso
Bubnvorpaguyeckoe onncaHve 3K3eMnNIAPoB B
Ne (aBTOp, 3arnasve, Bug n3gaHns, MecTo, 3aaTenbCTBO, onbnmoTteke+kaheape;
rof 3faHuns, KONMYecTBO CTPaHWL) MECTOHax0XaeHue
3N1EKTPOHHbIX U3aHNI
1 2 3
AHuugepos B.H. Mpobnembl HayKn 0 MaTepuanax v passutme
3 | BbICOKMX TexHonoruin B Poccuu : yuebHoe nocobue / B. H. 30435
AHUM(epoB ; MepMCcKuUiA rocyaapCTBEHHbIN TEXHUYECKNI
yHuBepcuteT .— lMepmb : M3a-8o MNITY, 2010 .— 169 c.
EnnceeB A.A. ®yHKUMOHa/IbHbIE HAHOMaTepUanbl : y4ebHoe
4 nocobue / A. A. Enucees, A. B. JlykawuH ; MNog peg. HO. 4. 1
TpeTbsikoBa .— MockBa : dusmarnut, 2010 .— 452 c. : un. —
Bubnunorp.: c. 451-452 .
Mopososa C.E. NonyyeHne HaHOYaCTUL, U1 HAHOMATEPUasIOB :
5 yuebHoe nocobue / C. E. MNMopo3osa, B. b. KynbmeTbeBa ; 20+3E
MepMCKMin rocyfapCTBEHHbI TEXHUYECKNIA YHUBEPCUTET .—
Mepmb : M3a-Bo MNITY, 2010 .— 134 c.
6 LLLypuk A.I". icKycCTBEHHbIE YrnepoaHble MaTtepuabl. [epmb, 9
2009, 342 c.
Hay4Hble OCHOBbI HAHOTEXHOOTMIA U HOBbIE MPUGOPLI : YHEOHMK-
7 MOHorpacus : nep. ¢ aHr/. / P. bpaingcoH [v gp.] ; Mog pea. P.Y. 3
Kencanna, A. Y. Xamnu, M. lNeoreraHa .— JlonronpyaHbin :
WHTtennekr, 2011 .— 527 c.
2.2 lMepuognyeckune nsgaHus
1 | Xumunueckas NpoMbILLNEHHOCTb CErofHA BU6nMoTeKa
2 | KuHeTwvkn n kaTanms BU6AMoTeKa
3 | XKypHan npuknagHoii Xummm BuénnoTeKa

2.3 HopMaTMBHO-TEXHNYECKNE N3JaHNSA

HeT

2.4 OdmunanbHble n3gaHns

HeT

8.3. MepeyeHb pecypcoB MHHOPMAaLMOHHO-TeIEKOMMYHUKALMOHHOW CETM
«HTepPHET», HEOBXOAMMbIX [/151 OCBOEHUS ANCLIMMINHDI

8.3.1. JINLEH3VOHHBIe pecypcbl’

1. OnekTpoHHas 6uGnMoTeka [1epMCKOro  HaLMOHANLHOTO

nccneaoBaTeNbCKOro

MOSIMTEXHUYECKOTrO YHMBEPCUTETa [DNeKTPOHHbIA pecypc] : [nonHoTekcTOoBas 6as3a AaHHbIX
ANEKTPOH. A0K., n3aaH. B N3a-se MHWMY] / MepM. Hay,. uccneq. nonMTexH. yH-T, Hayu. 6-ka. —
Mepmb, 2016. — Pe>knum gocTyna: http://elib.pstu.ru, cBo60AHbLIN. — 3arn. ¢ aKpaHa.

2.
: [nonHoTekcTOBas 6a3a [AaHHbIX

ANEKTPOHHO-6MONMOTEYHAsA cucTema N3aaTenscTBO «JlaHb» [INeKTPOHHbIN pecypc]
. 9NEKTPOH. BEPCUM KH., XKYPH. MO FyMaHWT., OOLECTB.,

eCTEeCTB. ¥ TeXH. Haykam] / AneKTpPoH.-61bA. cucTema «3g-Ba «JlaHb». — CaHKT-TeTepbypr,

1
COOCTBEHHbIE MW NpegocTasnseMble MHUIMY no gorosopy
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2010-2016. — Pe>kum gocTyna: http://e.lanbook.com, no IP-agpecam KomnboTep. ceTu lMepm.
Hau,. uccnesd. NONUTEXH. YH-Ta. — 3arn. ¢ akpaHa.

3. ProQuest Dissertations & Theses Global [3neKTpoHHbIi pecypc] : [NONHOTeKCTOoBas
6a3a fjaHHbIX : ANUC. U AMMNNOMHbIE paboThl HA UH. A3. N0 BCeM oTpacnsam 3HaHus] / ProQuest LLC.
— Ann Arbor, 2016. — Pe>xum gocTyna: http://search.proquest.com/pgdtglobal/dissertations, no
IP-agpecam KomnbloTeEp. ceT MepMm. Hay. ucciel. NOMUTEXH. YH-Ta. — 3ar/. ¢ 3KpaHa.

4. QOnekTpoHHas 6ubamoTeka auccepTaumii  PIB  [OnekTpoHHbIn  pecypc]
[nonHoTekcTOBas 6asa AaHHbIX : 3NeKTPOH. BEpCUM AMC. U aBTOoped. AWC. NO BCEM OTpac/ism
3HaHWsA] / SnekTpoH. 6-ka amc. — Mocksa, 2003-2016. — Pe>kum gocTyna: http://diss.rsl.ru,
KOMMbOTEP. ceTb Hayu. 6-kv Mepm. Hay, uccnes. NnoNUTEXH. yH-Ta. — 3arn. ¢ akpaHa.

8.3.2. OTKpPbITble UHTEPHET-PECYPChI
1. CaliT XypHana «Poccuinckme HaHoTexHonornm» — http:// www.nanorf.ru/
2.MopTan: HoBocTwW HaHOTEeXHonorMm — http://www.nanonewsnet.ru/

3.MopTan: Hatomup — http://www.nanoworld.org/

4. MopTan: HaHoTexHonorum n HaHomaTepuans! — http://portalnano.ru/

5. NopTan: HayuHo-nHdopmaLmoHHbIi o HaHoTexHonoruam — http://nano-info.ru/
6. MopTan POCHAHO - http://thesaurus.rusnano.com

8.4. MNepeyeHb IMLEH3MOHHOI0 NPOrpamMMHOro obecneyeHms

Ne Bug ydebHoro| HaumeHoBaHMWe Per. Homep Ha3HaueHne
n.n. |3aHATnA nporpaMmMHoro NINLEH3NN NporpaMmMHOro NpPosyKra
npoaykKTa
1 | MpakTnyeckoe, Windows 7 MS Imaginel PaboTa C fJOKyMeHTaMu,
TBoOpueckoe BbINO/IHEHWE PacyeToB U

MOAroTOBKa 0TYeTa Mo
TBOPYECKOMY 33/jaHuI0

2 | Mpaktnyeckoe, | Office Professional 41786522 PaboTa C JOKyMeHTamu,
TBopYeckoe 2003 BbINOJIHEHME PAcYeTOB U
NMoAroToBKa OTYeTa Mo
TBOPYECKOMY 33aHUNI0
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9. OnucaHve MaTepunaibHO-TEXHNYECKO 6a3bl, HE0O6XOAMMOW /15 OCYLLECTBIEHNS
06paszoBaTeibHOro npotecca No AUCLUNINHE

9.1. CneyuanbHble NOMELLEHUS 1 MOMELLEHMSA /151 CAMOCTOSITe/IbHOM pPaboThbl

Tabnuua 5
CneumasibHble NOMeLLEHNS U MOMELLEHNS /1 CAMOCTOATE/IbHOW paboThl
lNomeLleHNA Konnyectso
No IMnowganb,
MpuHagneXxHocTb | Homep 2 nocagoyHbIX
n.nm. HasBaHue M
(kadepnpa) ayamTopun MeCT
1 2 3 4 5 6
1 KoMnbHOTEepHBbIN Knacc Kadeapa XT 305 36 10
Nabopatopus
2 9NIEKTPOHHOVH Kacpegpa XT 303a 20 4
Na6opaTopus
3 DEHTreHOMA30BOr0 Kategpa XT 3036 20 4
4 J1aboparopus Kacenpa XT 318 200 4
TEePMUYECKOro aHamnsa
5 JNaboparopus Kaceapa XT 317 40 6
HaHOTEXHO/Or i
9.2. OCHOBHOEe y4ebHOe 060pyaoBaHMe
Tabnmua 6
HavmeHoBaHVe 1 Mapka
No obopyaoBaHus (CTeHAa, Ko/1-B0 dopma nprobpeTeHns / BnageHus Howmep
MaKeTa, nnakara, (co6CTBEHHOCTb, OMepaTUBHOE
n.n. es. ayauTopum
nabopaTopHoe ynpas/ieHne, apeHga v T.n.)
06opyaoBaHue)
1 2 3 4 5
NepcoHanbHble KOMMNbIOTEPDI
(nokasnbHas KommnbroTepHas
cetb): MoHutop: AOC
185LM00013
Mbiwb: OKLICK 105M
Knasunatypa: OKLICK 100M
1 ELACK PSU/Z , 10 | OnepaTtuBHOe ynpaBneHne 305
NCTEMHbIN B10K:
Mpoueccop — Intel Pentium
CPU G2030 3.00GHz
MartepuHckas nnata — ASUS
P8B75-V
OnepaTtuBHaa namaTte —4 I'b
XecTtkuin guck — 500 I'b
ANEKTPOHHbIN MUKPOCKON
2 «S3400-N> 1 OnepaTuBHOE yrnpasneHne 303a
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PeHTreHoBcKuin
andgpakrometp XRD-7000
«Shimadzu»

OnepaTuBHOE yrnpasneHne

3036

Mpr6op CUHXPOHHOIO
TEePMUYECKOro aHan3a
(nepmwBatorpag ¢ MK-dypbe
CMEKTPOMETPOM) (hMPMbI
«NETZSCH»

OnepaTyBHOE YnpaB/neHne

318

AHann3aTop UMNybCHOM
xemocopbuun TPD/TPR/TPO
[/18 ccneaoBaHus
KaTa/IMTUYECKOW aKTUBHOCTU
KaTanm3aTopos

OnepaTuBHOE yrnpasneHne

317

ONTUYECKMIA MUKPOCKON
«Axio Imager» upmbl Carl
Zeiss

OnepaTyBHOE YnpaB/neHne

318

Knnumatnyeckaa kamepa ans
KOHTpPONS Temnepatypbl U
BNaHocTu Bo3gyxa TH-ME-
025, 065, 100

OnepaTvBHOE YnpaB/eHne

318

dnotomawunHa 237D J1

OnepaTvBHOE YnpaB/ieHne

318

Y nbTpa3ByKoBOI M3ny4aTesb
Mn11320

OnepaTvBHOE YnpaB/eHne

318

10

Mpubop Ans n3mepeHuns
ymcna n pasmepoB YacTuL, B
pacteope Lasentec PVM-900

OnepaTuBHOE yrnpasneHne

318
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JInCT perucTpauumn n3mMeHeHwuii

[ata,
HOMep MpPOTOKO/1a
No 3acefaHuns
n Ijl CofeprkaHune N3MeHeHUA Kajegpbl.
o Mognuck
3aBefyoLlero
Kateapom
1 2 3
1
2
3
4
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MunucTeperBo obpazoBanus 1 Haykn Poccuiickol ®enepannu
denepanbHOE rocyIapeTBeHHoe Or0IKeTHOE 00pa3oBaTe/IbHOE YUPSKICHUE
BBICIIIETO 0Opa3oBaHus
«ITepMceKuil HAMOHAIBHBIH HCCTEI0BATEILCKHN MOJUTEXHHIECKHH
yuusepcuter» (ITHUILY)

3.H. KopoTaes
§ »2017rT.

®OHJ{ OEHOYHBIX CREACTB < .

= Ve, Y
IS IPOBEAEHHsI TPOMEKYTOUHOH aTTeCTALHH ACTTHPARFOB MO JHCHHIIHHE
«VIHHOBALIMH B HAHOTEXHOJIOTHSX

Hanpagienne NoAroToBKH 18.06.01 Xumuueckas TEXHOIOTUSA
HanpagienHocTs (Mpoduiab) NporpaMmel TexHOI0THA HEOPTAHUYECKHX BEILECTB
ACTHPAHTYPbI

Hayunas cneuHajabHOCTh 05.17.01 TexHONOrUsi HEOPraHWYECKUX BELLECTB
Kpanudpurauus BBIMYCKHHKA Mccenenosatens. [Ipenonasarelib-Hecie10BaTeNb
Buinyckawmasn(ue) kadeapa(nbi) Xumuueckue texuonorud (XT)

Xumus u 6norexnonorus (XbT)

®opma obyuenns Ounas
Kype: 2.3 Cemectp (b1): 4,5
TpynoéMKocThb:
KpeanTos no pabouemy yueGHOMY miiaHy: 4 3E
Yacos no paboueMy yiyeOHOMY TUIAHY: 144 4

Bu/ibl KOHTPOJS € YKa3aHHEM ceMecTpa:
DK3aMeH: HeT 3auér: 4,5

Mepmsb 2017 1.



®ouna ounenounbix cpeacts (POC) nas nposeleHHs NMPOMEXKYTOYHOH ATTECTAIHH
obyuarommuxcs no aucoarninHe  «MHHOBAaUMM B HAHOTEXHOJOrHsX» paspaboTaH Ha
OCHOBAHWH CIIEIYIOUIMX HOPMATHBHBIX JJOKYMEHTOB:
o desepaibHBINA TOCYIAPCTBEHHBIN 00pa3oBaTeIbHBIN CTaHAApPT BhICLIEro 00pa3oBaHus,
YTBePKIECHHBIH MpUKazoM MuHKCTepcTBa oOpa3oBaHus U Hayku Poccuiickolt ®@enepamuu Ne
883 ot «30» mrong 2014 r. no nanpapnennto noarotoky 18.06.01 XuMuyeckas TEXHOIOTHS.
. O61mas xapakTepHUCTHKa IIPOrpaMMBbl aCTIMPaHTYPhI;
. [Tacnopr nHayunoil cnenmanbHoctH 05.17.01 TexHONOTHS HEOPraHMYECKUX BEIIECTB,
pa3paboTaHHbIH 3KCTIEPTHBIM COBeTOM BhIcIel aTTecTalMOHHOM KOMHCCHM MHHHCTEpPCTBA B
CBA3M C YTBEepXkIeHHeM npukaza MunoGpuaykn Poccum ot 25 ¢espans 2009 r. Ne59 «O6
yTBepkJIcHHH HOMeHKIaTyphl HaydHBIX CIEIMATIBHOCTEHN, [0 KOTOPEIM MPUCYXKAAIOTCSA YUCHBIE
crenenun» (pedakyus om 14 dexabps 2015 200a);
° [lporpaMma KaHJMIATCKOTO MHHHMyMa II0 Hay4yHo# cmemmansHocTH 05.17.01
TexHonorus HeOPraHMHYECKUX BELLECTB.

®OC 3aciyiuaH U yTBepskaeH Ha 3acenanuu kadenper XT
[MpoTokon oT «80 »  JAtleck 20171, Ne A4

3aB. kadeapoit  A.T.H. mpodeccop %E@Z/ [ot#inos B.3.

(yuEHad CTEMEHb, IBAHKE) (moamics) (Pamumma H.0.)

Ha 3acenaHuu kadeaper XBT
IMporokon ot « 30 » g4t 2017r. N 9 .

3ae. kadenpoit A.T.H., npodeccop g Xopnsmes H.b.
(yuEHas CTENEHb. 3BAHHE) Ch) (Pavamma K.0.)
PaspafotuMk  [.T.H., mpodeccop /ﬂc{;@ﬁ/ [oitnos B.3.
nporpaMmel (y9énan cTenenn, 3BAHHE) i)nnncs) (Pamunus H.0.)
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BBICIIEH KBATU(DUKALIMK



1. MepeyeHb GOPMMPYEMbIX YaCTe KOMMETEHLMIA, aTamnbl X (OPMUPOBAHUSA U
KOHTPOMIMPYeMble pe3y/ibTaTbl 06y4eHus

1.1  TepeyeHb KOMMETEHLMI C yKasaHWeM 3TanoB WX (OpMMPOBaHMS B npoLecce
0CBOEHMS 06pa3oBaTe/IbHOM NporpamMmmb|
CornacHo OCHOBHOM MpoMeccuMoHanbHOV 06pa3oBaTeNbHOM NporpaMme acnuMpaHTypbl
yyebHasa gucumninHa 61.B.02 «|/|HHOBaLl,l/Il/I B HAHOTEXHONOrMAX» Yy4acTBYeT B (hOpMUPOBaHUM
cne,u,yrou_\mx AVUCUMNIMHAPHBIX YacTell KOMNETEeHLUMIA:
MK-1. BrageHne MeTodONOrMEN  aHasm3a, OUEHKM U 0606WeHnss  HOBbIX
TEXHOMOMMYECKMX MOLXOL0B B 06/1aCTV TEXHOMOMMM HEOPraHWYeCcKMX BeLLecTB (B T.u.
HaHOTEXHO/MOMMM) C  WCMO/Mb30BaHNEM COBPEMEHHbIX METOLOB WCC/ef0BaHNA U
WH(OPMaLMOHHO-KOMMYHUKaLMOHHbBIX TEXHONOTWIA.
MK-2. CnocobHOCTb MOArOTOBUTbL [AOKMa4 MO  pe3ynbTaTaM  U(OopMaLMOHHO-
aHa/IMTUYECKOro noucka B 061acTV MePCreKTUBHbLIX TEXHONOrUA HeopraHMYecKmx
BELLECTB (B T.4. HAHOTEXHO/OMMIA) U BbICTYNUTL C 3TUM AOKIALOM Mepes ayanTopuei.

1.2 OTanbl GOpMMPOBaHNST KOMMETEHLNI

OcBoeHVe Yy4yebHOro MaTepuvasia [AMCUMNIMHBI  3arjiaHUpoOBaHO B TeuyeHue [ABYX
cemecTpoB. CornacHo Yy4yebHOro njaHa no  AUCLUINANHE MPeAYyCMOTPeHbl  JIeKUUn  ”
NpaKTUYeCKMe 3aHATUA, a TakkKe CamoCToATe/IbHas paboTa acnupaHToB. B pamkax 0CBOeHWs
yyebHOro  martepuana  AUCLUMIUHBI  (DOPMUPYIOTCA  KOMMOHEHTbl  AUCLMMINHAPHBIX
KOMMNETEHUMI 3HaTb, YMETb, BNafeTb, YKa3aHHbIEe B ANCLMMNIIMHAPHBLIX KapTax KOMMeTeHLUMI B
PI/A, KOTOpble BbICTYMaKT B KaYeCTBE KOHTPO/IMPYEMbIX PE3YNIbTaTOB 00YYeHUsS U ABMAIOTCA
rnokasatensaMmn LOCTVXKEeHWS 3alaHHOI0 YPOBHS OCBOEHUS KoMneTeHuumi (tabn. 1).

Tabnumua 1
MepeyeHb KOHTPONMPYEMBIX Pe3y/bTaToB 06YYeHMs MO AUCLUNNHE
(nokasarenin LOCTVXKEHWS 3alaHHOI0 YPOBHS OCBOEHWS KOMIMETEHLMIA)
KOHTponupyemble pe3ynbTaTbl Bung KOHTpO/IA
06yUeHUst Mo AucUMnInHe (MoKasaTesu 4 cemecTp S cemecTp

[OCTMXKEHWSI 33laHHOI0 YPOBHS . 33ubT _ | Kanguaatckuii
OCBOEHMS KOMMETEHLIWT Texywui TekyLni
) 9K3aMeH

YCBOEHHbIE 3HaHUA

3.1 3HaTb (IU3NKO-XMMMNYECKINE OCHOBBI, C B
HaHOTEXHOMOTUW U NYTU
COBEPLUEHCTBOBAHNSA Hanbonee
pacnpocTpaHeHHbIX XUMUYECKUX W
(hM3NKO-XUMUYECKMX MPOLLECCOB CUHTE3a
HaHOBELLECTB.

3.2 3HaTb WMHHOBALUMOHHbIE MPOLECCHl U C B
obopyfoBaHue HaHOTEXHOIOT T
HeopraH1yecKmx BELLeCTB 7
KOMMO3MLMOHHbLIX MaTepranos.

OCBOEHHble YMEHUS

Y.1 ymeTb pa3pabaTbiBaTb NEPCNEKTUBHbIE oT3 Mn3
TeXHO/0rNYeckue npoveccobl "
HaHOTexHoMornu HeopraHMYyecKnx
BELL,ECTB 1 KOMMO3MLMOHHbIX MaTepuasnos.
Y.2 yMeTb COCTaBNATb A0KNag no OT3 Mn3
pesynbTataMm UH(OpPMaLMOHHO-
aHa/IMTMYEeCKOro Noncka B 061acTu
MEepPCNeKTUBHBbIX HAHOTEXHOOT WA
HeopraHM4ecKnX BELLECTB U
KOMMO3MLIMOHHbIX MaTep1anos.

MproGpeTEHHbIE BNaaeHNs!




B.1 Bnagetb MmeTogaMu naHUpOBaHUA oT3 Mn3
3KCMEPUMEHTANbHBIX nccnesoBaHuii
TEXHO/IOTNYECKUX npoveccos "
MCNOMb30BaHMs  UX  pe3ynbTatoB  And
060CHOBaHMA ONTUMa/IbHbIX
TEXHO/IOTMYECKMX NapameTpoB.

B.2 BnageTb OMbITOM BbICTYN/IEHNSA Nepes OT3 M3
ayauMTopuein c [OKNagoM O pesysibTaTax
NHopMaLMOHHO-aHAIMTUYECKOTO  NOUCKa
B 06/1aCTU MHHOBALIWI B HAHOTEXHO/OTUAX
HeopraH14yecKmx BELLeCTB "
KOMMO3MLMOHHbIX MaTepranos.

C — cobecepioBaHue no Teme; TB — TeopeTuyeckuii Bonpoc; T3 — TBOPUECKOE 3ajaHue ¢
y4eTOM TeMbl Hay4yHO-UCCNefoBaTeNbCKOW AesTenbHocTn; OT3 — 0TYeT MO TBOPYECKOMY
3afjaHuio; M3 — npakTWyeckoe  3afaHve C y4eTOM TeMbl HayYHO-MCCNef0BATENbCKOM
[eATeNbHOCTMW.

CobecefioBaHne — CpeAcTBO KOHTPONSA, OpraHM3oBaHHOE Kak chneunasbHas 6Gecega
npenojasaTens C acnMpaHTOM Ha TeMbl, CBA3aHHble C W3y4aeMOWh AWUCLUNIVHOW, W
paccuMTaHHOe Ha BbISCHEHWE O6bema 3HaHWii 0byyarowerocs no OnpefeneHHOMY pasgeny,
Teme, npobneme 1 T.1.

TBOpYeckoe 3afaHMe - 4YaCTUYHO  perfaMeHTUPOBaHHOE — 3aflaHune, UMetoLee
HeCTaHAapTHOE peLLeHre 1 NO3BONSIOLee ANarHoCcTUPOBaTb YMEHUSA, MHTErpupoBaTh 3HaHNS
pas3NnyHbIX 06nacTel, apryMeH TUPOBaTh COOCTBEHHYH TOUKY 3PEHUS.

TOroBoi OLEHKO OCBOEHWS AWUCLMMNINHAPHLIX YacTeil KOMMeTeHUMA (pe3y/nbTaToB
06yYeHUns Mo ANCUUNNHE) SBNSETCA NPOMEXYTOYHAs aTTecTauus B Buge 3adeta (4, 5 cemectp).

2. OnucaHue nokasaTesiein N KpUTepues OLLEHNBAHWS KOMMNETEHLUNI Ha
pas/IMyHbIX 3Tanax nx PopPMUpPoBaHMS, onmMcaHmne LLKa OLeHNUBaHUS.

B npouecce (opmyMpoBaHMA 3asBMEHHbIX KOMMETEHLUMIA WUCNOMb3YOTCA pas/inyHble
(hOpPMbI OLLEHOYHbIX CPEACTB TEKYLLEro U NMPOMEXYTOYHOIO KOHTPONS.

KOMMOHEHTbI ANCUMMIMHAPHBIX KOMMETEHLMIA, YKa3aHHble B AUCLMMNIMHAPHBIX KapTax
KOMMETEHUMN B paboyeli nNporpaMmmMe AWUCLUMMNMHLI, BbICTYNAOT B KayeCTBe KOHTPOMPYEMbIX
pe3ynbTaTtoB 00y4YeHWss B paMKax OCBOEHUS y4eOHOro matepvana AUCUMMMHLI: 3HaTb, YMETb,
BNajeTh.

2.1 TekyLLMIA KOHTPOS1b

TeKyLWniA KOHTPOb AN5 KOMMIEKCHOTO OLEHMBaHMS MOKasaTeneil 3HaHWin, YMeHU 1
BMafleHnin  AMCUMNIMHAPHBIX YacTeidl KomneTeHumid (Tabn. 1) npoBogutcs B hopme
cobecefoBaHMA W 3aLLMTbI OTHYETA O TBOPYECKOM 3aJaHUN.

CobecegoBaHue
NS OLEHKN 3HAHWIA acMMpPaHTOB MPOBOAMTCS CObGecefoBaHME B BWAE  CMeELManbHOA

6eceapbl NpenogaBatens ¢ 00y4atoLWMMCS Ha TEMbI, CBSI3aHHbIE C M3y4aeMOoW AUCUMUNANHOW Ans
BbISICHEHMS 06beMa 3HaHWUIA MO ONpeaeneHHOMY pasaeny, Teme, Npobneme.

CobecefioBaHME MOXET BbINOMHATLCA B MHAMBUAYA/IbHOM MOPAAKE WAW  FPYNnoi
acnupaHToB.

Kputepn 1 nokasaTenn OLEHMBaHUS cobOeceoBaHMS OTOOPaXeHbl B  LUKane,
npvBeAeHHOI B Tab. 2.



Tabnuua 2
Kputepum oueHMBaHWS YPOBHA OCBOEHUS y4eOHOro marepuana

YpoBeHb
KpuTepuun oueHMBaHMS yPOBHS OCBOEHUSA y4ebHOro matepuana
0CBOEHMA
ACNMpaHT JOCTaTOYHO CBOGOAHO MCMOMb3yeT (haKTUYECKWA mMaTepuan no 3ajaHHOMY
3aYTEHO BONpOCY, YMeeT OnpeaensTb MPUYMHHO-CNEACTBEHHbIE CBA3WM COObITWIA, JIOTMYHO W

rpamoTHO, C MCMO/b30BaHMEM MPO(ECCHOHATBHOW TEPMUHOMNOMMN 060CHOBLIBAET
CBOK TOUKY 3pEHUS.

ACMNMPaHT AEMOHCTPUPYET MOMHOE He3HaHWE MaTepuana Uam Hannume 6ecCUCTEMHBIX,
He3auTeHO | OTPbIBOYHbIX 3HAHWIA, CBS3AHHbIX C MOCTaBNEHHbLIM NEPes HUM BOMPOCOM, MpK 3TOM He
OpUEHTMPYETCS B NPOECCMOHaNBbHOV TEPMUHOMOT NN,

3awpTa oTYeTa 0 TBOPYECKOM 3afjaHnu
[ns OueHKM YMEHWIn W BNafeHWin acnMpaHTOB WUCMO/b3YeTCs TBOPYECKOe 3afaHue,
VMeKoLLee HEeCcTaHJapTHOEe peLleHVe W MO3BONAOLLIEE WMHTErpyupoBaTb 3HAHWUSA Pas/IMUHbIX
obnacTeld, aprymeHTMpoBaTh COOCTBEHHYIO TOUKY 3pEHMS.
TBOpYeckMe 3afaHus MOTYT BbIMNOMHATLCA B WHAMBMUAYASIbHOM MOPSAKE WAW TPYMnoi
acnupaHToB.
Kputepun oueHMBaHWSA 3aliMTbl OTYeTa TBOPYECKOro 3afaHus OTOOGpPaXeHbl B LUKase,
npvBeLeHHON B Tab. 3.
Tabnuua 3
KpuTepun oLeHnBaHNA YPOBHS OCBOEHMS Y4e6HOro matepuana

YpoBeHb

Kputepumn oueHMBaHUS YPOBHS 0CBOEHMS YUebHOro MaTepurana
0CBOEHUA P b H yp y P

ACMUPAHT BbINOMHWN TBOPYECKOE  3aflaHKe YCMEeLHO,  MOKasaB B  LIe/IOM
CMCTEMATMNYECKOE WU COMPOBOXAAOLLEECS OTAENbHLIMU OLUIMGKAMU MPUMEHEHNE
3auTeHo MOMYYEHHbIX 3HAHWA W YMEHWI,  acnupPaHT OPWEHTUPYETCS B MPEA/I0KEHHOM
PELLEHNN, MOXET ero MoAU(ULMPOBaTL NPU U3MEHEHWM YCMOBUS 3a4aui. ACNUpaHT
MOXET 06BACHUTBL MOMHOCTBLIO MM YaCTUUHO NOMYYEHHbIE PE3Y/bTaTbl.

HesayTeHo AcCNnpaHT gonycTua MHOro OLUMOOK MW He BbINOMAHWA TBOpPYECKOE 3afaHune.

2.2 T'pomMeXXyTo4yHasa atTecTaums

Jonyck K MpOMeXyTOUYHO aTTecTauMn OCYLLECTB/ISETCA MO pesy/ibTaTaM TeKYLLEero
KOHTpons. [MpomMexyTouyHas artTectauus npoBoauTCcA B BuAe 3aveta (4, 5 cemecTp) no
AMCUMNANHE, B YCTHO-MWCbMEHHON (opMe Mo 6unetam. BuneT CcofgepXXWUT TeopeTuyecKume
Bonpockl (TB) Ana NpoBepkn 3HaHWIA 1 npakTuyeckoe 3agaHune (M3) s NPoBepKM YMEHW 1
BNafleHNI 3a5B/IEHHBIX AUCLMNIMHAPHBIX YaCcTein KOMMETEHLMIA.

Bunet hopmupyeTca Takm 06pa3oMm, YTOObI B HErO MOnaay BONPOCkl U NPaKTUYecKme
3a/laHunsA, KOHTPOMMpYoLWMe YpOBEHb CPOPMUPOBAHHOCTM BCEX 3afBNEHHbIX AUCLUMNINHAPHBIX
KOMMeTeHUuMin. Mpumep buneta npeAcTaBieH B NPUNOXEHNUN 1.

LLIKkanbl oueHMBaHNA pe3y/ibTaToB 00y4YeHUS NPU 3a4eTe U KaH4MAATCKOM
9K3aMeHe:

OueHka pe3ynbTatoB 00YYeHUs MO AMUCUMNIMHE B (DOPMe YPOBHA CHOPMMPOBAHHOCTU
KOMMOHEHTOB 3HAaTb, YMEeTb, BNaAeTb 3aAB/MEHHbIX AUCLMINIMHAPHBLIX  KOMMETEHLMN
MPOBOANTCA MO LLUKa/e OLEHNBAHUSA «3aUTEHO», «HE3aUTEHO» NYTeM BbIGOPOYHOr0 KOHTPO/S BO
Bpems 3ayeta U 5-6a//1bHOM CUCTEME OLEHMBAHWUA NMyTeM BblIGOPOYHOrO KOHTPO/A BO BPEMS
KaHAMLATCKOro 3K3aMeHa.

TunoBble LWKabl U KPUTEPUM OLEHKM pe3y/bTaToB OOYy4YeHWs Mpu caade 3adeta W
KaHAMLATCKOro 3K3ameHa /11 KOMMOHEHTOB 3HATb, YMeTb U BafeTb NPUBeLeHbI B Tabs. 4 u
Tabn. 5.




KpuTepum oueHnBaHNsA YPOBHS OCBOEHUS Y4eOHOIo MaTtepuana
Tabnuua 4
LLIkana oLeHBaHNA YPOBHS 3HaHWI, YMEHWI 1 BNafeHWin Ha 3a4eTe

OueHka KpuTtepuu oueHBaHUA

ACMUPaHT MPOAEMOHCTPMPOBaZ  CPOPMMPOBAHHbIE WK  COAepXallime OTAe/bHble
npobenbl 3HaHWS NPW OTBETE Ha TeopeTMyeckuid Bompoc. Mokasan chopMUPOBaHHbIE
WA COAEpXKaliMe OTAeNbHble NPo6esibl 3HaHWS B pamMKax YCBOEHHOrO Y4e6GHOro
matepuana. OTBETW Ha GOMBLLUMHCTBO AOMOMHUTEbHBIX BOMPOCOB NPaBU/ILHO.

3a4TEHO | AcnupaHT BbIMOMHWA KOHTPONbHOE 33faHWe MPaBWIbHO WAM € HEGOMbLUNMM
HEeTOUHOCTAMU. MoKasan ycrewHoe WM COMPOBOX/AIOLLEECS OTAENbHbIMY OLIMGKAMM
NPUMEHEHVE  HABbIKOB  MOMYYEHHbIX 3HAHUA W YMEHWI MpU  PeLleHuu
NPO(ecCMoHaNbHbLIX 337a4 B paMKax YCBOEHHOro y4ebHOro matepuana. OTBETUN Ha
6O/bLUMHCTBO [0MO/HUTE/bHBLIX BOMPOCOB MPaBU/ILHO.

Mpy OTBETE HA TEOPETUYECKWMIA BOMPOC acnypaHT NPOAEMOHCTPUPOBA/ (hparMeHTapHbIe
3HaHWS MpU  OTBETe Ha TeopeTuyeckmii Bonpoc. Mpu OTBeTaX Ha AOMOMHWTENbHbIE
BOMPOCHI BbI110 JOMYLLEHO MHOXECTBO HEMPaBU/IbHbIX OTBETOB.

He3aYTeHO | Mpy BbINONHEHNM KOHTPOMBHOTO 3aJaHMs achMPaHT MPOAEMOHCTPUPOBAS YaCTUYHO
OCBOBHHOE YMEHME W MPUMEHEHME MOMyUYeHHbIX HaBbIKOB MPU  PeLleHnH
NPO(eccUoHabHbIX 3afa4 B paMKax YCBOEHHOIO yue6HOro matepuana. Mpu oTeeTax Ha
[I0MO/HUTE/bHbIE BOMPOCHI 6bI10 AOMYLLIEHO MHOXECTBO HETOUYHOCTENA.

Mpn oueHKe YPOBHSI CHOPMMPOBAHHOCTU AUCLMMNMHAPHBIX YacTeli KOMMeTeHUuuid B
pamkax BblOOPOYHOIO KOHTPONA MNpU cfade 3ayeTa CUMTAETCH, YTO MOJSyYeHHas OLeHKa
npoBepseMoin B Ounete AMCLMNAVHAPHOW YacTW KOMMeTeHUuMn 0606LlaeTcd Ha BCe
AUCUMNNHAPHBIE  YacTU  KOMMETEHUMWA, (DOPMUPYEMbIX B paMKax [aHHON Yy4yebHOM
AUCUMNINHBI.

O6Las oOueHKa YPOBHA  CHOPMUPOBAHHOCTM  BCEX  AUCUMUMAMHAPHLIX  YacTei
KOMMETEHLMIN NPOBOAUTCA C YYETOM Pe3ynbTaToOB TEKYLLEro KOHTPONS B BUAE WHTErpaibHOM
OLLEHKM MO CUCTEME OLLEHMBAHMS «3a4TEHO» N KHE3AUTEHO».

Tabnuua 5
OUEHOYHBIA IMCT YPOBHS CHOPMMPOBAHHOCTM AUCLMMNIMHAPHBIX YacTeli KOMNETeHL WA
Ha 3aueTe
ToroBas oLeHKa ypoBHSA KpnTepun oLeHnBaHNSt KOMNETEHLMN
ChOpMMPOBAHHOCTM AUCLUMIMHAPHDBIX
4yacTei KOMMNETEeHL M
3ayTeHo ACMMpaHT Noay4mna No ANCUMNANHE OLEHKY
«3a4TEHO»

HesauTeHo ACMMpaHT Noay4mna No ANCUMNANHE OLEHKY

«HE3a4TEHO»

3. MeTogunueckue maTepuasbl, onpegenstoLme npoueaypbl OLeHNBaHNS
pe3ynbTaToB 06y4YeHMSA MO ANCLUUM/INHE

3agaHnsa AN TeKyLero KOHTPoNAs 1 NpoBeAeHNs MPOMEXYTOUHON aTTecTauumn JO/MKHbI
ObITb HanpaB/eHbl Ha OLEHVBaHMUE:
1. YpPOBHA OCBOEHMSI TEOPETUYECKUX MOHATUIA, Hay4yHbIX OCHOB MNPOJECCMOHANBHON
AeATeNbHOCTY;
2. CTENeHW roTOBHOCTM acnupaHTa MPUMEHSATb TEOPETUYECKME 3HaHUS U NPOJECcCMOHaNbHO
3HaYMMYHO MHGOPMALMIO U OLEHBaHNE CHOPMMPOBAHHOCTU KOTHUTUBHbLIX YMEHWIA.
3. NPUOBPETEHHBLIX YMEHWIA, MNPOMECCUOHATILHO  3HAYUMbIX AN NPOGECCUOHANbHOM




[EeATeNbHOCTH.

3afaHns Ans OUEHMBAHUS KOTHUTUBHBIX YMEHWIA (3HaHWIA) AOMKHbI NPefycMaTpuBaTh
Heo6X0AMMOCTb NPOBEAEHNS aCNMPAHTOM UHTENNEKTYaNbHbIX AeACTBUIA:
- no AuddepeHLmMaLyn MHHopMaLM Ha B3aMO3aBUCUMble YacTH, BbISBEHWIO B3aMOCBSI3€i
MEXAy HUMU U T.1.;
— M0 WHTeprnpeTaUmMn 1 TBOPYECKOMY YCBOEHWIO MHKOPMAaLMKM U3 PasHbIX MCTOYHMKOB, ee
CUCTEMHOIO CTPYKTYPVPOBaHUS;
— N0 KOMMEKCHOMY MCMO/b30BaHNI0 MHTENNEKTYabHbIX MHCTPYMEHTOB YYe6GHO ANCLUMNINHBI
ONs PELLIEHUs YUeOHbIX 1 NPaKTUYECKMX NPoGem.

Mpu cocTaBneHUK 3afaHunii HeO6XOAMMO MMETb B BUAY, YTO OHW [O/MKHbI HOCUTb
MPaKTUKO-OPMEHTUPOBAHHbIA  KOMM/EKCHbI  XapakTep U (hOpMMpOBaTb  3aKpernsieHue
0CBaMBaeMbIX KOMMETEHLIWIA.

4. TunoBble KOHTPO/IbHbIE BOMPOCHI U 3aaHNs NI UHbIe MaTepuasbl,
HeoOXoANMbIe /19 OLEHKMW 3HaHWIA, YMEHWIA, HaBbIKOB U (U/11) OnbITa
[eATeNbHOCTU, XapaKTepu3yoLWmX aTanbl POPMUPOBaHUS KOMMETEHLNIA B
npouecce 0CBOEHNA 06pa3oBaTe/IbHON NPorpamMmmbl

4.1 TvnoBble KOHTPO/IbHbIE 33faHUA  ANA  OUEHMBaHMS MNPUOOPETEHHBbIX 3HAHWKA MO
AVCUNNIVHE:
1. O60CHYITE (BU3NKO-XMMUYECKNE OCHOBBI 30/1b-T€/lb TEXHOMNOMMI N MHHOBALUW B 3TUX
TEXHONOrnax?
2. OBOCHYITe (DU3NKO-XMMUYECKNE OCHOBbI TEXHOMOMUN U WHHOBAUMU B TEXHOMOTUAX
MoJly4eHNsi KOMMO3MLUMOHHBIX MaTepuaioB Ha OCHOBE YI/1epOAHbIX HAHOTPYOOK?
3. O60CHYITE PUNKO-XUMUYECKME OCHOBbI M TEXHOIOTMIO NOMYYEHNUS HAHOAUCTEPCHBIX
OKCWAO0B METAINIOB?
4. Ha OCHOBe Hay4HO-TEXHWYECKOWN /NIMTepaTypbl MNpoaHaIM3MpoBaTb WHHOBaLMWN B
TEXHOMOrNN NoNyYeHNs BbICOKOTEMMEPATYPHbLIX MaTepnanos?
5. Ha oOcHOBe Hay4HO-TEXHWUYECKOW NuUTepaTypbl MpoaHaIn3npoBaTb WMHHOBaLMWA B
TEXHO/IOrMM MONYYeHNst KOPPO3MOHHO-CTOMKMX MaTepuasioB?

4.2 TUnoBble 3afjaHNs ANs OLEHVMBaHWS NMPUOBPETEHHbIX YMEHUIA U BnafeHuid No AucUMnIMHe
OCYLLECTB/ISIETCS NP BbINOMHEHNN NPAKTUYECKIX 3aaHNIA N0 ANCLUMNNHE:
3agaHme 1. TIpoBeCcTM  MH(OPMALMOHHO-aHA/IMTUYECKMIA  MOWCK B 061acTy
MepPCrnekTUBHbLIX HAHOTEXHOMOTUIA  MOMYYEHNs] HAHOAMCMEPCHOTO OKCMAa KPeMHWS
BbICOKOIA YMCTOTbI, CleNaThb AOK/a,

3agaHve 2. C 1Cnonb3oBaHWEM WHAOPMALMOHHO-aHA/IMTNYECKOTO MOUCKA BbISBUTD
TEHAEHUMM B WHHOBaUMSX B 06/1aCTM  KOMMO3ULMOHHBLIX MaTepuanoB Ha OCHOBe
YrnepoAHbIX HAHOTPYBOK, caenaThb JoKNag.

3agaHue 3. Ha ocHOBe MaTeHTHO-MH(OPMALMOHHBIX UCCNEA0BaHWIA BbISBATb aHaNOru B
061acT NepPCneKTUBHbIX HAHOTEXHOMOTMIA MOMYYeHUs YNbTPaBbICOKOTEMMEPATYPHbIX
KepaMU4ecKnX MaTepuanos, CAeNnaTb AOKNaL,

TrnoBble KOHTPO/IbHbIE BOMPOCHI A4/151 OLeHMBAHWSA 3HAHWI Ha 3a4eTe Mo AUCLMNIINHE:
1. Bonpoc: OcobeHHOCTM TEXHOIOMUM MOYYeHUs HAHOAMCNEPCHBIX MPOAYKTOB?
2. Bornpoc: BO03MOXHOCTM  ynpaB/ieHUA  XapakKTepucTukamu  MNpoAyKTOB B
HaHOTeXHOMornaAX?
3. Bonpoc: Kakve nHHoBauuu M3BECTHbI B 06/1aCTU CMHTE3a BbICOKOTEMMEPATYPHbIX
KepaMnyecKmx matepunanos?
4. Bonpoc: MexaHn3M NpoTeKaHns npowecca NMponun3a npu nofyvyeHnmn nneHok?



4.3 TUNoBble TeMbl TBOPYECKMX 3aaHNIA MO AUCLMMNIINHE:
3agaHwue 1. Pa3paboTaTb BapuaHT HOBOIA TEXHO/I0TnN nosy4eHuns
YNbTPaBbICOKOTEMMEPATYPHOr0 MaTeprana u cocTaBuTb (hopmysny M306peTeHnst Ha cnocob
nosny4YeHuns, caenatb JOKIAL.
3agaHue 2. CocTaBUTb MOSIHOE OMMCaHWe 3asBKW Ha M300peTeHVe HOBOW TEXHOOrnm
Mosly4yeHuns yNbTPaBbICOKOTEMMEPATYPHOrO MaTepuana, caenaTb OKNag.

Tembl TBOPYECKMX 3afaHWii MOTYT 6biTb M3MEHEHbl M CKOPPEKTMPOBaHbl B 3aBUCMMOCTM OT
TeMbl AMCCepTaLMOHHON PaboThl acnMpaHTa.

4.4 TUNoBble KOHTPO/bHbIE BONPOCHI ANSi OLEHMBAHWS 3HAHUIA N0 ANCLMM/INHE:

1.PUNKO-XUMMYECKME OCHOBbI  30/b-Te/lb TEXHOMOMMK MOMYYeHUs AnMoKcuaa
KpeMHUS

2. PaspaboTaTb BapuaHT HOBOW TEXHOMOTWWM MOMYyYEHUs] NErMpPoOBaHHOIO
AVOKCUA KPEMHMS BbICOKOI YNCTOTI

3. CocTaBuTb (hopmy/ny M306PETEHWUs Ha HOBbIV CMOCO6 MOMy4YeHWs AvMoKcuaa
KPEMHUS BbICOKOI YMCTOTI

[MepeyeHb KOHTPO/IbHLIX BOMPOCOB AN CAayM 3a4yeta no cneymanbHoctn 05.17.01
«TEeXHONOrMsA  HEopraHMYeckMx  BeLlecTB»  pa3paboTaH Ha  OCHOBE  YTBEPXKAEHHOIA
MuHUCTEPCTBOM 06pa3oBaHNs M Hayku Poccuidckoir ®degepaummn [porpammbl  3K3aMeHa
KaHANAATCKOr0 MMHMMYMa C Y4YeTOM Hay4HbIX [AOCTUXKEHMIA Hay4YHO-MCCNeAoBaTeIbCKOV
LLIKOSIbI Kadpeapbl.

MONHbIA KOMMNEKT BOMPOCOB W 3afaHuiA Ans caady 3adeta B (hopme YTBePXKAeHHbIX
O61neToB XpaHUTCA Ha Kadegpe «XT».



MpunoxkeHne 1
MpvMep TUMNOBOI (HhOPMbI 3K3aMeHaLMOHHOIo 6uneta

HanpasneHve Noarotosku
18.06.01 Xmmuyeckasa TexH00rms
HayuHasa cneyyanbHoCTb
05.17.01 TexHonorna HeopraHMYecKmnx BeLLIECTB
HanpasneHHoCTb (Nponnb) nporpaMmebl

acnmpaHTypbl
MWHOBPHAY KW POCCUI TexHONorns HeopraHMYecknx BeLLEeCTB
®rBOY BO «[epMCKuMii HaLMOHAbHbI Kacespbl
nccnefoBaTebCKUiA MOMUTEXHNYECKUTA Xummdeckue TexHonorun (XT)
yHuBepcuTteT» (MHUITY) Xumus n 6ruotexHonorus (X6T)
AucumnnnHa
«VIHHOBALMW B HAHOTEXHO/OMNSIX>»
BUJTET Ne 1

1. O60CHYTE PU3NKO-XUMUYECKMNE OCHOBbLI TEXHOIOMMW U MHHOBALMMW B TEXHONOTMSAX NOMYYEHNS
KOMMO3WLMOHHbIX MaTeprasioB Ha OCHOBE YrNepoAHbIX HAHOTPYOOK (KOHTPO/b 3HAHWA).

2 [poBecTN MaTeHTHO-UH(OPMAaLNOHHBIE MUCCNEeL0BAaHUA MO 30/b-Teflb TEXHONOrMN (KOHTPO/b
yMeHU).

3. Ha ocHoBe naTeHTHO-MH(OPMaLMOHHBIX WCCMef0BaHUA  BbISBUTb aHanorn B 0061acTu
MePCNeKTUBHbLIX HAHOTEXHOMOTMIA  NOMYYeHUs  YNbTPaBbICOKOTEMMNEPATYPHbIX Kepamuyeckmnx
martepuanos (KOHTPO/b YMEHWIA U BNafeHUIA).

CocTaBuTenb Moiinos B.3.
(noanwuce)

3aseayownia kaegpon XT Moinos B.3.
(I'IO,CI,I'IVICI:)

« » 201 r.

3aseayownin kaeapon XbT Xopswes H.b.
(I'IO,CI,I'IVICI:)

« » 201 r.




JIncT perncTpaumm N3MeHeHUM

JaTta,
HOMep NPOTOKONa
No 3acefaHus
. ﬁ CofepxaHune nsmMeHeHuUA Kaepbl.
o Mopnuck
3aBeflyloLLero
Kadheapoi
1 2 3
1
2
3
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