Pabouas nporpamma qucuMiuiuHbl (Moay.asi) «@u3dnyecKkue 1 XMMHYEeCKHE CBOMCTBA
HAHOMATEPHUAJIOB U HAHOCHCTEM), BKJIIOYasi OLIEHOYHbIE MaTepuaibl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr koMmeTeHUUH, (OPMHPYeMbIX IMCHUILIMHON (MoayJieM) B Ipouecce
OCBOEHHs 00pPa30BATEJIbHOIM MPOrPaMMBbI

I'pynna komneTeHnmii Kareropusi komnereHuuii Konp! u copepkanue KoMIeTeH Ui
YHuBepcaibHbIe Cucremuoe u kpurtuueckoe | YK-1. CrocobeH ocymecTBIIsITh  KPUTHYECKHN
MBIIIUIEHHE aHaM3 MpoOJNEMHBIX CHTyallud Ha  OCHOBE
CHCTEMHOTO TI0JIX0/la, BHIpalbaThiBaTh CTPATETrHI0
JielcTBUI

OobmienpodeccroHaIbHbIE - -

[Ipodeccuonanbubie - [IK-1 CnocobeH JUarHOCTHPOBaTh CTPYKTYPY
MarepHaia Ha MUKPO- M HAHOYPOBHE
- IIK-2 CnocobeH caMOCTOATEIBLHO —TPOBOJIUTH
paboTBl 1O  CO3JAaHUs,  MCCIEJOBAHHIO U
NPHMEHEHUIO HAHOCHCTEM M HAHOMAaTEPUAIOB

1.2. KoMmneTeHIIUM W WHIMKATOPbI WX JAOCTHXKeHHS, (OpMHUPYeMbIX TUCHUTIAHOMH
(MoyJsieM) B mpolecce 0CBOEHHs 00pa30BaTeIbHO MPOrpaMMbl

Kon Koja unaukaropa
KOMIeTeHIMN |  KOMMETeHIHH ConepikaHue MHANKATOPA KOMIETEHIIHH

YK-1 YK-1.3 Ha ocCHOBe CHCTEMHOro NOAXO/a OPHUEHTUPYETCS B MEPCIEKTHBHBIX
HaNpaBleHUsX TPOQUIbHBIX OTpaciell HayKH, aKTyaJbHBIX IpoliiemMax
TEOpUH Y MPAKTUKH B MPOodecCHoHaNIbHOM cdepe U MyTIX UX pelieHHs

[K-1 I1K-1.4 Omnpenensier CTPYyKTypy HaHOMATEPUAIOB U HAHOCTPYKTYPHPOBAaHHBIX
Cpell C MCIIOIb30BAHNEM CKaHUPYIOIIEH 30HIOBOH MUKPOCKOIIUH

[IK-1 [IK-1.5 [Ipumensier TepMUYECKHE METOIBI aHAJIN3A JUIS ONPEICTICHUS CTPYKTYPHI
MaTepHaioB Ha MUKPO- U HAHOYPOBHE

[K-2 [K-2.1 dopmupyer  TpeboBaHMs K  DKCIIEpUMEHTaIbHBIM obpasiam
HAaHOMATepHAJIOB M HAHOCHUCTEM W pe3yabTaraM  HAy4dHO-
HCCIIeNIOBATENILCKUX paboT Mo UX pa3padoTke

[K-2 I1K-2.2 BeiOupaeT MeTo/Ibl U CpeiCTBA NMPOBEICHUS HCCIIEIOBaHHUN 1 pa3paboToK

[K-2 [1K-2.3 Omnpenensier MyTH PELICHHs HAYYHBIX M TEXHUYECKHX 3a7a4 B 00JIaCTH
paboT MO CO3AHMIO, HCCIENOBAHHIO W IPHUMEHEHHIO HAHOCHUCTEM H
HAaHOMAaTEepPHAJIOB

1.3. Pe3yabTaThl 00y4eHHs MO AUCHUIIHHE (MOTYJIIO)
Heanb u3ydyeHusi TUCHUILIMHBI (MOIYJsl) — TNpHOOpeTeHWE 3HAHWM, YMEHWH, BIIAJICHUUA M
(dbopMHpoBaHHE KOMIETEHIIN B 00JIaCTH TEOPUH U MIPAKTUKU UCIIOJIH30BaHUS HAHOTEXHOJIOTUN U
CO3JaHMsT HAHOMAaTEpUajoOB, CBOWCTB HaHOMAaTepUAlOB, HX IEPCHEKTUBHBIX 0OJacTeit
MIPUMEHEHUSI U HATIPaBIICHUH NalbHEHIIEro pa3BUTHS.
B pesynbraTe u3yueHus: AUCUUILIUHBI (MOTYs1) O0yYArOMIHIACS TOJIKEH
3HATh:
® COBpPEMEHHbIC Hay4YHbIE JOCTHXKEHHUS U MEPCIEKTUBHBIC HAIpPaBJICHUS pabOT B 00JacTu
(U3MYECKUX U XMMHUYECKUX CBOMCTB HAHOMATEPHUAIIOB;
® COBpPEMEHHbIE NPEIACTABICHUA O (UBUKO-XUMHUECKHX MEXaHHW3Max M Mpoleccax,
MPOTEKAIOIINX P UCTIOIb30BAHNU HAHOMATEPHUAJIOB;
¢  (pu3MKO-XUMHUYECKUE CTIOCOOHI yIIPaBICHUS CBOMICTBAMH HAHOMATEPUAJIOB, MOU(PUKAIIUN
HaHOMATEPHUAJIOB;
® T[POTHO3UPOBAHWE pa3BUTHUA (YHKIHMOHAIHHBIX HAHOMATEPHAIOB HAa OCHOBE HX
(U3MYECKUX U XUMHUYECKUX CBOMCTB;
YMeTh:
® TMPOBOJIUTH AaHAIU3 HAyYHO-TEXHHUYECKOW HHPOpMaIluu, B 00IacTH (UIHUYECKUX U
XUMHUYECKUX CBOMCTB HAHOMATEPHUAJIOB;
e ompeneniTh dPQPEeKTUBHbIE  (QUIMKO-XMMHUYECKHE  METOJbI  CO3JaHUS  HOBBIX
(YHKIIMOHATBFHBIX HAHOMATEPUATIOB C KOMIUIEKCOM 3aJJaHHBIX CBOMCTB JUISI KOHKPETHBIX
obrnacrteil MPUMEHEHNUS;



NPUMCHATL TCOPCTHUYCCKUC 3HAHHA (bH3HKO-XHMquCKHX CBOICTB COBpPCMCHHBIX U
NCPCIHCKTUBHBIX HAHOMATCPHUAIIOB JId PCIICHHUA HCCICAOBATCIBCKUX W IHNPUKIIAAHBIX
3aa4, B TOM 4YUCJIC B MCKIAUCHUIINIMHAPHBIX OGH&CTHX;

BJIAJ1€Th.

HaBBIKAMH Pa0OTHI C HAYYHO-TEXHHYECKOU, CIIPABOYHOM JIUTEPATYPOH U AIIEKTPOHHBIMH
pecypcamu, 3aTparuBarOllMMKU (yHJAaMEHTalIbHbIE U MPAKTUYECKUE ACIEKTbl CO3JaHMs
COBPEMEHHBIX HAHOMATEpPHUaJIOB;

CIOCOOHOCTBIO K KPUTHUECKOMY aHAJTU3Y U OIIEHKE COBPEMEHHBIX HayYHBIX JOCTHKEHHH,
BBISIBJICHUIO NPO0JieM U (POPMYIHPOBAHUIO MOJXO/I0B JJISl PEIICHUS UCCIEA0BATEIbCKUX
Y TIPAaKTUYECKUX 33]a4 B 00JIACTH HAHOTEXHOJIOTUH ¥ HAHOMATEPHAJIOB.

METO/laMU pabOThl C HAyYHO-TEXHMUYECKOH, CHpPaBOYHON JUTEPATypOl M 3JIEKTPOHHO-
OMOIMOTEYHBIMU PECYPCAMH IO TEOPETUYECKUM U TEXHOJOTUYECKUM acrekTaM (U3UKO-
XUMHUYECKUX CBOMCTB U XMMUYECKON TEXHOJIOTUN HAHOMATEPHUAJIOB;

HaBBIKAMM HAXOXJEHUS M HCIOIb30BAHMS CIPABOYHBIX JIMTEPATYPHBIX JaHHBIX U
KOMITBIOTEPHBIX 0a3 JaHHBIX MO0 COCTaBY, CTPYKTYpE U (PU3MKO-XUMUYECKHM CBOWCTBAM
OCHOBHBIX THIIOB (DYHKIIMOHAJIBHBIX U KOHCTPYKIIMOHHBIX HAHOMATEPHAJIOB.

2. O0beM, CTPYKTYpPA U cojiep:KaHue JUCHUTLIHHBI (MOIYJIs)
2.1. O6beM THCHUTLIUHBI (MOTYJIsI)

Buowt yueonoii pabomor Dopmul 00yueHun

Ounasn

OO01ast TPYI0eMKOCTD: 3aUCTHBIC CAUHUIIBI/IaChI 4/144
KonTakTHas paGora: 90
3aHaTH JIEKIMOHHOI'O THUIIA 36
3aHATHS CEMUHAPCKOTO THUIA 54
KoncyabTanuu 0
IIpome:KyTOYHAsI ATTECTALMS: 3a4ET C OLCHKOM 0
CamocrositenbHas padora (CP) 54

2.2. Tembl (pa3aeibl) TMCHUILTHHBI (MOAYJIS1) C YKa3aHHEM OTBEIEHHOT0 HA HUX KOJIHYeCTBA

yacoB 1o (popMam 00pa3oBaTeJbLHOM AeSITEJIbHOCTH
Ounasa ¢popma odyuenusn
Buapl yue6Hoii padoTsl (B yacax)
Ne | HammenoBanue TeMm Konrakruas padora
3ansaTus
n/n | (pazaenos) 3aHATHSA CEMUHAPCKOrO THNA CP
JIEKIHOHHOT0 THNA
JI Huble 113 C JIP Hublie

1. Pazgmen 1. 8 0 12 0 0 0 12

2. Pazmen 2. 10 0 14 0 0 0 14

3. Pazpgen 3. 10 0 14 0 0 0 14

4, Pazpen 4. 8 0 14 0 0 0 14
Ilpumeuanua:

JI — nmexnmu, 113 — mpaktrueckue 3amarusi, C — cemuHapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas

pabora.

2.3. Conep:xxanue TUCHUILTHHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3jeiam) M
BHIaM padoT

CoaepikaHue JICKIMOHHOIO Kypca

Ne

u/n HaumenoBaHnue TeM (pa3aesioB) Coaep:xaHue JEKIIMOHHOT0 Kypca

1. | Pasnmen 1. 1.1. Bemenme. CoBpeMEHHOE COCTOSIHHE, TPOOIEMBI |
MEPCTIEKTUBBl  Pa3BUTHS HAHOTEXHOJNOIMM M HAHOMATEpUAJOB.

Vcropus pa3BUTHA HAyKH O HAHOMAaTepHalaX W HAHOTEXHOJIOTHH.
Bxmag oredectBeHHBIX  yueHbIX. OcoOple  ¢u3M4eckue U
XMMHYECKHE CBOMCTBA HAHOOOBEKTOB M HAHOCTPYKTYPHPOBAHHBIX
cucteM. PasmepHslii a¢ddexT. 3aBUCHMOCTs CBOHCTB OT pasmepa
CTPYKTYPHBIX 3JIEMEHTOB MaTepuaia (JacTHI, KIacTePOB, 3€pEH) U
nposiBiieHne pazmepHoro sddexra. OcodenHoctn aupGy3HOHHO-
KMHETHYECKHX  MPOLECCOB B rerepoasHBIX  CHCTEMax ¢




HaHocTpykTypamu.  CrnocoObl  cradmwim3ali — HAaHOYACTHIL.
PasmepHbIe 3 QEKTH B KHHETHKE.

1.2. HaHoMmarepuanel B 3JeKTpoHHKE. IlomynpoBOonHHKOBBIE
HaHOCTPYKTYPHI: KBAHTOBBIE SMBI, HUTH M TOUkH. OcoOeHHOCTH
MOBEJCHMUS OJIEKTPOHAa B  HAHOCTpyKTypax. Ilomydyenme wu
NPUMEHEHHE KBAaHTOBBIX TOYEK. ONHUTaKCHs. MexaHu3MbI
o0pa3oBaHMs KBaHTOBBIX Touek. Cepxpemerku. dopmupoBanue
MOJIYTIPOBOAHUKOBBIX ~ HMHTErpalibHbIX ~ MuKpocxeM  (MMC).
Jlutorpadus. KpaHroBHII  TpaH3ucTop. KBaHTOBBEIA  sazep.
KBaHTOBBIN KOMIBIOTED.

1.3. ®Pu3uko-xMMHYECKHE OCHOBBI IOJTYYEHHUS HAHOIOPOILIKOB,
HaHOCTPYKTYp U KOHCOJIMIMPOBAHHBIX  HaHOMAaTEepHAaJIOB.
OCHOBHBIE METOABI TONYy4eHUs HaHomarepuainoB. [lomydeHue
HaHonopomkoB. Meron I'neifrepa. Bximaag coBeTCKMX YYEHBIX B
COBEPILICHCTBOBAHME METOJ0B IMOIY4YEHUs HaHOMAaTepHAaJIOB.
CrabuipHOCTh HaHOIOPOILKOB. Meronsl WHTEHCUBHOM
mactraeckoit gedopmariu. Texnomoruu 3D-nmeyaru (3D-Printing)

Paznen 2.

2.1.  KomnosunuoHHble  HaHomarepuanbl.  Kiaccupuxanms
KOMITO3UIIMOHHBIX ~MaTepuaysioB. (OCHOBHBIE THUIBI CTPYKTYp
KOMITO3UI[OHHBIX MaTepHalloB. XapaKTepPUCTHKAa HAMOJHUTEIEH.
®uzuyeckue U XUMHUYECKHUE CBOMCTBA HEOPTaHWYECKUX U
OpPTaHUYECKUX KOMIO3UI[MOHHBIX MaTEepHaJIOB.

2.2. MexaHnuyeckue CBOMcTBa HaHOMarepuayioB. IIpoyHOCTS,
IUIACTUYHOCTh M Jpyrue  MapaMeTpbl,  ONpeAessioIne
MEXaHHYeCKHEe  CBOHCTBa  HaHOMAaTepHaloB.  AHH30TPOIHS
MEXaHWYeCKHX CBOWCTB. BimsHue Mop(hoIorum, CTPyKTYpHI
HAHOYACTHI] HA MEXaHUYECKHE CBOMCTBA. BIMAHUE HAHOCTPYKTYp
HAa  MEXaHWYECKHE CBOMCTBA  HAHOKOMIIO3UTOB.  Biusnue
OPHEHTAllMM aHU30TPOIHBIX HAHOYACTHIl HA MEXaHHYECKUE
CBOICTBA HAHOKOMIIO3HUTOB.

2.3. Anresus HaHOMAaTEepPHAJOB HA pPA3IMYHBIX ITOBEPXHOCTSX.
ANre3uoHHass NPOYHOCTh  COSAMHEHUS  «alre3uB-CyOCTpaT».
@DaxTophl, BIUAIOIIME HA BEIUYMHY AaAre3HOHHOM IPOYHOCTH.
Merozs! onpeznenenus aare3un. OnpeseneHue ajre3ui HAHOYACTHIL
yTéM MOJEIUPOBAHNUSI. Anresus IJIEHOK u
HAHOCTPYKTYPHPOBaHHBIX (HAHOKOMITO3UTHBIX) MOKPHITHH. Teopun
aaresun. IIpy4vHBI NOBBIIIEHHON aiAre3uy HaHOYAcTUIl. BiusHue
M30bITKA TIOBEPXHOCTHOMI SHEPIUH Ha aJre3uOHHOE
B3aUMOJICHCTBE  HAHOYACTUI.  3aBHUCUMOCTh  aAr€3MH  OT
MOp(]OIOTHY HAHOYACTHI]

Paznen 3.

3.1. Ilopucteie  HaHOMAaTEpHAJIBI. Homenxmatypa  mop
MexayHapomHOTO COr03a M0 YHCTOW U MpukiIagHod xumuu (1972
r.). OnpeneneHne MOPUCTOCTH Pa3iIMIHBIX BuaoB Top. Ilopucteie
MaTepualibl  pa3au4HOM mnpuponabl. HaHomopuctelii  yriepon.
Monekynsipapie cuTa. Me30NOpHUCTBIE ME30CTPYKTYpUPOBaHHbBIE
martepuansl (MMM). HaHOKOMITO3UTHI Ha OCHOBE MOJIEKYIISPHBIX
cur. OcobenHoctn  MexaHm3Ma  auddy3ud  BEOIeCTB B
HaHOIIOPHUCTHIX MaTepuaax. HanomaTepuanst ULt
CYIIEPKOH/IEHCATOPOB.

3.2. MemOpansl u MeMmOpaHHBIe Tiporeccel. [loimMepHsbie,
METaJUTMYECKHUE,  KEePaMHUUYECKHe, KOMIIO3UTHBIE  MEMOpaHBI.
TpexoBble  ¢uneTpel. Hambomee mepcrmeKTHBHBIE — 00NacTH
TIPUMEHEHHS MeMOpaH. Hanodwunsrparmus. MexaHn3m
HaHoGwmibTpanui. OCOOCHHOCTH TIEpeHOca  BEMmIeCTB  Yepe3
MeMOpaHBl, HWMEIOIIME HaHOpa3MepHble TOphl. KammuisapHo-
¢unpTpanmonHeii 1 quQQy3NOHHBIH (QakTOphl TepeHoca. Poms
3JIEKTPOCTATHYECKOTO  B3aMMOIEHCTBUSI HOHOB  Pa3JIeIsIEMOro
pactBopa ¢ MarepuamoM MeMOpaHbl. COBpEeMEHHBIE THIIBI
HaHO(MIbTPAIIIOHHBIX MEMOpaH.

3.3. Jduddysus no MexdasHbIM TpaHUIAM. 3epHOIpaHWYHAs
maddysmsa.  OcobenHoctrn  1UPQY3HOHHBIX  MPOLECCOB  HA
MeX(}a3HBIX TpaHMIax. Mopenu 3epHOrpaHuYHON U QY3UH.
3epHorpannyHas  gud¢dy3us B TOHKMX IUICHKaxX. BuusiHume

3



CTPYKTYpHI TpaHuI] 3epeH Ha qudysuo. Jnddysust n mnedexrs
CTpYKTYphl. OCOOEHHOCTM  3epHOTPaHUYHON  1UGPYy3un B
HaHOKPUCTAITMIECKUX MaTepHaiax DKCIIEpUMEHTaIbHBIE METObI
JUISL OTIpe/IeNICHNs] TTapaMeTPOB 3€pHOrpaHNYHON a1 dy3un.

Paznen 4.

4.1. OcoOCHHOCTH MarHUTHEIX CBOHCTB HAHOMAaTepHAIIOB. BrusHue
pa3Mepa 4yacTHll Ha MarHUTHbBIE CBOWMCTBAa. OCHOBHBIE MApaMETPHI,
3aBUCAIINE OT pa3MepHoro ¢akropa. M3MeHeHHE KOIPIMTUBHOU
CWJIBI C YMEHBUIEHUEM pa3Mepa MarHUTHOM uacTuilbl. Ilepexon B
cymeprapaMarHutHoe cocTossHue. OCOOGHHOCTH THCTEPE3UCHBIX
CBOMCTB MEJIKUX YacTull. MarHuTHble CBOICTBA HAHOYACTHII
OKCHJIOB JK€JIe3a Pa3IUIHOrO pa3Mepa u CTPyKTypbl. OCOOCHHOCTH
(hyHIAMEHTANFHBIX CBONCTB MArHETHKOB B TOHKOIUIEHOYHOM
cocTossHUH. Ponb TMOBEPXHOCTH M pa3MepHOro Qakropa B
(hopMHUPOBAHNU MAarHUTHOW aHH30TPOIHU. MarHUTHBIC KUTKOCTH.
4.2. Xumusi HaHOKJIacTepoB. MoJNeKyIApHbIE JIUTaHIHbIE KJIACTEPHI.
besnmurannneie Metauimueckue kiactepsl. OOmMe TEHICHIUU
W3MEHEHUS! CBOMCTB KJIACTEPOB B 3aBUCHUMOCTH OT HYKJICAPHOCTH.
Oco0Oble TOYKH Ha 3aBHCHUMOCTSIX OT HYKJICAPHOCTH, OTBCUAOIIHEC
TaK Ha3blBA€MbIM MAarm4eckUM 4duciamM. AHOMaJIUHM PEaKIMOHHOMN
CIIOCOOHOCTH KJIACTEPOB B T'a30BOM (ha3e, COOTBETCTBYIOIIUE 3TUM
yuciaaMm. CBsA3b PEaKIIMOHHON CIIOCOOHOCTH CMEIIAHHBIX KJIACTEPOB
C UX DJIEKTPOHHBIM CTPOCHHEM U TeOMETpHEH.

4.3. HanomammHbl ¥  HaHOYCTpOWCTBa. AcceMmOnepbl |
MOJIEKYNIspHble MamMHbl. KOMIIBIOTEpHBIE MOJENU. 3O0HIOBBII
MHKPOCKOIT KaK MaHHUIYJIATOp aroMamu. Haxomurorpadus.
KoHBepTHpOBaHHE BHENIHUX BO3JCUCTBUHN (IHEPTHUIO XUMHYECKOM
peaKliK, CBETOBYIO, JJIEKTPUUYECKYIO, TEIUIOBYIO DSHEPIHI0) B
MEXaHHYECKYI0 SHEeprui0 [BIXKEHHA. J[Ba THMa MOJEKYISPHBIX
MOTOpPOB: TPAaHCISIUMOHHBINH 1 poTop. CHUHTE3 HAHOABTOMOOMJIS.
Nanocar Race - MEXTyHapOIHbIC COPEBHOBAHHSA
HAHOABTOMOOHJICH.

Conep:xaHue 3aHSATHII CEMMHAPCKOT0 THUIIA

HaumenoBaHue TeM (pa3esoB)

Tun Coz[epma}me 3aHSATHI CEMHUHAPCKOro Tuma

Pazpgen 1.

II3 | Bkmaxg oTedecTBEHHBIX YYEHBIX B pa3BUTHE HAYKH O
HaHOMAaTepHalax 1 HAHOTEXHOJIOTUU

PasmepHbIit 3 ekt B CBOWCTBAX HAHOMATEPHAIIOB
[Tonyuenune HaHOMaTEPUANIOB AJIS 3IEKTPOHUKH
DU3MKOXMMUYECKIE OCHOBBI ITOTy4EHHsI HAHOTIOPOIIKOB U
KOHCOJIMANPOBAHHBIX HAHOMATEPHAIIOB

VuTeHcHBHAs IIacTHUECKas nedopMarus

Pasznen 2.

113 CBoiicTBa KOMIIO3UIIMOHHBIX HAHOMATEPHUAIOB

Crioco0bI BBEICHUA HAaHOYACTHI] B MaTpPHIIBI
KOMITO3UIIIOHHBIX MaTepHaioB

Brusane Mopdomorun ¥ OpHEHTAllMd HAHOYACTHI[ Ha
CBOHCTBA KOMITO3UIIMOHHBIX MaTEPHAJIOB

MexaHuueckre CBOMCTBA HAHOMATEPUATIOB

AHU30TPONIS MEXaHHIECKAX CBOMICTB HAHOMATEPHAIOB
Anre3nsi HAHOYACTHII HA Pa3IMYHBIX MOBEPXHOCTSIX

Pazpgen 3.

I13 | [opucTeie HAHOMATEPHATIBI

OcobeHHOCTH ~ MeXaHW3Ma  TU(QQPY3UHd  BEIIeCTB B
HAaHOIOPHCTHIX MaTepuanax

Mem6panbl. MeMOpaHHBIN TPAHCTIOPT

Hanodunerpamms. OcobernHocTn MeMOpaHHOTO
TpaHCIOPTa NMPU HAHOQUIBTPALIHH

Juddysus nmo mexdasHbIM TpaHUIAM. 3epHOTpaHUYHAS

muddy3ust

Paznen 4.

I13 | OcobeHHOCTH MarHUTHBIX CBOMCTB HAHOMATEPHAJIOB
PasmepHsbIil 3gekT B MarHUTHBIX CBOMCTBaX HaHOYACTHIL
OKCH/JIOB Kele3a

OcobOeHHOCTH XMMHUHN HaHOKJIACTEPOB

AHOMaNM peakIMOHHON CIOCOOHOCTH KIIaCTepOB




| | | | HanoMamuHbl 1 HAHOYCTPONCTBA
CojaepikaHue caMOCTOATEILHOM padoThI

1‘17121 HaumeHoBaHnue TeM (pa3aesioB) Coaep:xanue cCaMOCTOATEJIbHOUH PadoThI

1. | Pazpen 1. IToBTOpEHUe JeKUMOHHOTO MaTepuana. [loAroToBka K 3aHSATHIM
CEMUHApPCKOT0 TUMA

2. | Pazgen 2. IToBTOpeHue JeKIMOHHOTO MaTepuana. [loAroToBka K 3aHSTHIM
CEMUHApPCKOT0 TUMA

3. | Pazgen 3. IToBTOpeHue JeKIMOHHOTO MaTepuana. [oAroToBKka K 3aHSATHIM
CEMUHApPCKOT0 TUMA

4. | Pasmen 4. IToBTOpeHue JeKIMOHHOTO MaTepuana. [oAroToBKka K 3aHSATHIM
CEMUHApPCKOT0 TUMA

3. OueHoYHble MaTepUaJbl /Jisi TPOBEIEHHUS] TEKYIIEro KOHTPOJS YCIEeBAeMOCTH H
NMPOMEKYTOUYHOI aTTeCTAIUM 00YyHAIOUINXCH MO AUCHUIIHHE (MOAYJTI0)
[To muctumnmmHe (MOIYII0) MPETyCMOTPEHBI CIEAYIONIME BHJABI KOHTPOJISA KadyecTBa
OCBOCHHUS:
® TEKYIIHUN KOHTPOJb YCIIEBAEMOCTH;
® TIPOMEKYTOYHAs aTTECTAIMs 00YJAIOIIUXCS 0 TUCIUTIITHHE (MOIYIIO).
3.1. OueHouHble MaTepHAJbI IJIsi TPOBeIEHUs] TeKyllel aTTecTAlMA MO JTUCIUIJIAHE

(MoayJ110)
Ne | KonTposampyemsbie TeMbl (pa3/iesibl) HaumeHOBaHUE OLIECHOYHOI'0 CPEACTBA
n/n
1. | Pazgen 1. VYcraiit onpoc. KontponbsHast padbora
2. | Pasgen 2. VYcrabiit onpoc. KoutponbsHast padbora
3. | Pa3gen 3. VYcrabiit onpoc. KoutponbsHast padbora
4. | Paznen 4. Ycrubiit onpoc. KonTponbHas pabora

3.1.1 TunoBble KOHTPOJIbHBIE 32JaHNS WU HHbIe MaTepHAJIbl, HEOOXOAMMBbIE 11 OLEHKH
3HAHUI, YMEHHUI, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B MpoIecce TEKYyero KOHTPOJIA
ycreBaemMocTH
YcTHBIH onpoc
Bkiag oTeuecTBEHHBIX yU€HBIX B pa3BUTHE HAyKH O HAHOMaTepuallaX U HAHOTEXHOJIOTUU
Pa3mepHnbIil 3pdexT B cBOMCTBaX HAHOMATEPUATIOB
[TosrydeHne HaHOMATEPHAIIOB JUIS SJICKTPOHUKH
OU3MKOXMMHUYECKHE OCHOBBI IOJYYEHHUsS HAHOIOPOLIKOB M  KOHCOJMIMPOBAHHBIX
HaHOMaTepHaJoB
WuTeHcuBHas miuactudeckas aedopmarus
CBolicTBa KOMIO3UIIMOHHBIX HAHOMATEPUAJIOB
CrniocoObl BBeIeHHUs] HAHOYACTHUI] B MATPULII KOMIIO3ULIMOHHBIX MaTepHajoB
Bnusaue Mopgosiorum M OpHEHTAllMM HAHOYACTHUIl HA CBOWCTBA KOMIIO3UIIMOHHBIX
MaTepHuaoB

9. MexaHnueckue cBONCTBAa HAHOMATEPUAJIOB

10. AHM30TpONMS MEXaHUYECKUX CBOICTB HAHOMAaTEpHAaJIOB

11. Anres3ust HAaHOUYACTHUILL HAa Pa3IMYHbBIX IOBEPXHOCTAX

12. TlopucTtele HaHOMaTEpHAIIbI

13. OcobennocTu MexaHu3Ma JUQPQy3uu BEIECTB B HAHOMIOPUCTHIX MaTepHaIax

14. MemOpanbl. MeMOpaHHBIN TpaHCTIOPT

15. Hano¢wunsrpanus. Oco6eHHOCTH MEMOPaHHOTO TPaHCIOPTa MPH HAaHO(QUIIBTPALUU

16. Iuddy3us no mexdazHpIM rpaHuLiaM. 3epHorpaHuuHas 1updy3us

17. OcoGeHHOCTH MarHUTHBIX CBOMCTB HAHOMATEPUAIOB

18. Pa3zmepHbIif 3QeKT B MarHUTHBIX CBOMCTBAaX HAHOYACTHUI] OKCHJIOB JKeJe3a

19. OcobeHHOCTH XMMUU HAHOKIIACTEPOB

20. AHOMaJIMM PEaKIIMOHHOM CIOCOOHOCTHU KITacTepOB

21. HaHOoMaIMHbl 1 HAHOYCTPOMCTBA
KonTpoabHbliii padora

robdRE
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10.

11.

12.

13.

K mpomeccam Merariactudeckoil neopmanuu He OTHOCHTCS: 1) 3aKaika W3 SKHIKOTO
COCTOSIHUS, 2) paBHOKaHAJIbHOE YIJIOBOE MpPeccoBaHME. 3) CABUT TOJ JaBicHUEM, 4)
HAKOIIUTEJbHAs [TPOKATKA.
JL.B. PagymkeBnu u B.M.JlykbsnoBuu B CCCP B 1952 omyOnmkoBamu pe3yiabTaThl
HCCIEAOBAaHUN YIJIEPOAHBIX HAHOTPYOOK — HAHOBOJIOKOH jguamerpom 100 HM ¢
MyCTOTENBIMU KaHaJaMH, KOTOpble ObLam mosiydeHsl B: 1) Rice University, 2) PXTY
(MXTH) um. JU.Menneneesa 3) MIY wum. M.B.JlomonocoBa, 4) MWucruryre
¢usnueckoit xumun PAH.
Kro BmepBeie chopMynmupoBand KOHIENIWIO HAHOMATEPHAOB W BBEI B HAYYHYIO
JAUTEpaTypy TEPMUH HAaHOMATEpHaJlbl - CHavaja Kak HAHOKPUCTAINIMYECKHE MaTepUalbl,
[IOTOM HaHOCTPYKTYpHbIe, HaHO(a3Hble, HAHOKOMIO3UTHbIE U T.A.7 1) dDelinman, 2).
Hpexkcnep, 3) I'neittep, 4) Tananaes.
@®parMeHT NpOBOAHMUKA WM MOJIYIIPOBOIHUKA, HOCUTEINH 3apsiia (31EKTPOHBI WIIH JABIPKH)
KOTOpPOTO OIrPaHUYEHBI B IPOCTPAHCTBE IO BCEM TPEM M3MEpPEHUsIM. 1) KBaHTOBas sima, 2)
KBaHTOBas TOYKa, 3) KBAaHTOBAsi aHTUTOUKA, 4) KBAaHTOBBIN Oapbep.
Haubonpmmm npenenoM NpoyHOCTH U MPEAETIOM YIPYrocTH obnagatoT: 1) CTaJIu;
2) nonumepsl; 3) TUTAHOBBIE CIUIaBbI; 4) aMOp(HBIE CIUIABBI.
C yBenuueHueM paedopmaiuu 10 Kpucramimdyeckod ¢aspl: 1) yBemuuuBaercs; 2)
yYMEHbIIaeTCs; 3) MOKET KaK yBEJIMYUBATHCS, TaK U YMEHbILIAThCs; 4)  He
WU3MEHSIEeTCS.
B CCCP mipu cozgannu nuPpy3MoHHBIX TEXHOJIOTHNA U30TOTTHOTO OOOTaIeH!s ypaHa 1
TEXHOJIOTMYECKUX ONEepalrii /I€pHO-TOIJIUBHOTO IIMKJIa ObUIH BIIEPBbIE CHHTE3WPOBAHbI
HaHOpa3MepHble MeTauueckue nopomku. Ux npoussoactso (YOXK, r. HoBoypanbck)
U ycremHoe npuMeHenue Obutn otmedeHsl Jlenmnckon mpemueit (M.K. Kukoun, W,
Mopoxos, B.H. JlanoBok u nip.). B kakom roxy? 1) 1958, 2) 1971, 3) 1981, 4) 1998.
Kto Takoit ®ynnep, Puuapn bakmunacrep?: 1) mepBooTKphIBaTENb QYIIIEPEHOB. 2) OJIMH
13 OCHOBaTeJIell HAHOTEXHOJIOTHH, 3) aMepUKAHCKUN XUMUK, 4) aMepUKAaHCKUN WHKEHED,
moaT U punocod.
[Touemy KBaHTOBBIE TOYKH HA3bIBAIOT UCKYCCTBEHHBIMHU aTromMamu? 1) KBaHTOBasl TOUKa,
KaK M aToM, UMeeT A1po, 2) KBAHTOBas TOYKA MOXET BCTYNaTh B XUMHUYECKUE PEAKIIHU
moJ00HO aToMaM, 3) KBAaHTOBasi TOYKa MMEET pa3Mepbl aToMa, 4) B KBAaHTOBOIl TOYKE
NBUKEHHE OTPAaHMYEHO B TPEX HAMpPaBICHUSX U SHEPreTHUYECKHUM CHEKTP MOJHOCTHIO
JMICKPETHBIH, KaK B aTOME.
3axoH ITeruya-Xomra (Xomna-ITerua)? 1) oy = oo + k/Vd, 2) AP = 26/r, 3) ATm= Tm- T(d)
= 6031 Tm/(d-AHy), 4) In (Pj/Pi) = 2Vic/rRT
Kto u B xakoM roay ob6ocHoBas bpoyHoBckoe ABHkeHHE Kak MapkoBckuii mporecc? 1)
Konmoropos B 1931 roay, 2) Mapkos B 1907 roxy, 3) Bunep B 1925 rony, 4) bokmreitn
B 1959 rony.
Uro Takoe nuddysus? 1) 3To mpolecc mepeHoca BeUIeCTBa, MNPUBOAAIIMN K
BO3HMKHOBEHHUIO I'PaJIn€HTa KOHIIEHTPAINH, PEaIM3YIOIIHics Oaroaaps nepeMenieHusIM
(ckaukaMm) OTAENBHBIX YacTUIl (aTOMOB, MOJIEKYJ...) Ha pPAacCTOSHHUS OOJbIINE IO
CPaBHEHHMIO C MEXAaTOMHBIMU. 2) 3TO HpoIlecC IMepeHoca SHEeprud, NPUBOJAMINN K
BBIPAaBHUBAHHUIO KOHIEHTPALUY, peasIn3yromuiics 6i1aroaaps nepeMeneHusM (CKkaukam)
OTJENBHBIX YacTULl (aTOMOB, MOJIEKYJ...) Ha PACCTOSHHUS OOJIbIIME MO CPaBHEHHIO C
MEXaTOMHBIMH, 3) 3TO IpOILECcC MEepeHoca BELeCTBA, MPUBOAALINN K BbIPaBHUBAHUIO
KOHIIGHTpAlluy, pealu3youuiicas Onarogapss B3auMOJCHCTBHUIO OTJENBHBIX YaCTHIL
(aTOMOB, MOJIEKYIL...) Ha PACCTOSHUS OOJIBIINE MO CPABHEHUIO C MEXATOMHBIMH, 4) 3TO
IpoLecc MEpPeHOca BEIECTBA, NPHUBOIAIIMM K BBIPABHMBAHWIO KOHLEHTpALUH,
peanu3yronuiics Onarogaps nepeMenieHusM (CKaukaM) OTJIENbHBIX YacTHI] (aTOMOB,
MOJIEKYJI...) Ha PACCTOSHUS OOJIBIINE 0 CPABHEHUIO C MEKATOMHBIMHU.
[IpucyrcTBYeT 1M KOPPEALMS B ABMKEHUH TU(PPYHIUPYIOMKX YAaCTULl BO BPEMEHH U IO
ancambmio (T. €. Mexay coboi)? 1) oTcyTcTByeT, 2) MPUCYTCTBYET, 3) 3aBHCUT OT



BpEMEHHU, 4) 3aBUCUT OT BUJA YACTHII.

14. Meton, KOTOpHIiA 00JIaAaeT BICOKOW YyBCTBUTEIBHOCTBIO, TIO3BOJIET BU3YATH3UPOBATH
nyte guddy3un wu3otona u  u3ydarb camoauddysuio? 1) pamgumorpadusa, 2)
aBTopanuorpadus, 3) payopecuentHsiii MmeTo, 4) xpomaTorpadus

15. KTo onyGimKoBall CBOM HAOIFOICHUS 3UT3ar000pa3HOTO JBIKEHUS YaCTHII cycrieH3uun? 1)
[leppen, 2) CmonyxoBckuid, 3) Diinmreiis, 4) bpoyH.

16. O6nacty, B KOTOPBIX BCE aTOMHBIE MAaTHUTHBIE MOMEHTHI CHOHTAHHO OPHEHTHUPOBAHBI TO:
1) MarHuTHble TIpaHUlbl, 2) MarHUTHbIE JOMEHBI, 3) JOMEHHbIE TpaHMLbl, 4)
(heppuMarHuTHEIE 00JIACTH.

17. Yro Takoe MonexyisipHblii accemOinep (omucan B kHure [Ipexcnepa)? 1) menbuaiimas
yacTHlla aroMma, 2) MOJIeKyJsipHas MallMHA, KOTopas 3alporpaMMHpOBaHa CTPOUTH
MOJIEKYJIIPHYIO CTPYKTYpPY U3 00Jiee MPOCThIX XUMHUUYECKHX OJIOKOB, 3) cyOKJieTO4YHas
4acTuIa, 4) KOJUIOUIHBIN ancambis [TAB.

18. Bo Bcex ypaBHeHHsX auddy3um st OECKOHEYHBIX 00pa3loB PACCTOSHHUE 3aBUCHUT OT
BpEMEHH KakK:

1) 72 ~t;

2) r~t;

3) F3~t;

4) 72 ~t2,

19. B omimume oT (eppoOMarHETHKOB CymneprapaMarHeTHku u napamerHetukw: 1) He
HaMarHuuuBawTcs; 2) VX HaMarHW4eHHOCTh MeHbINe eauHuIpl; 3) He mocturaror
MarHuTHOTO HachllleHus; 4) He nMerot neto rucrepesuca.

20. B tBepapix Tenax auddy3ms TIaBHEIM 00pa3oM 3aBHCHT OT: 1) jgaBiieHus; 2)
TeMIlepaTyphl; 3) Matepuana; 4) MeXaHMYECKUX BO3JACHCTBUI Ha TEJO.

3.1.2. MeToauyeckne MaTepuajbl, omnpeaeisiioliue TPoleaypPbl OIEeHWBAHUS 3HAHMIA,
yYMeHHi, HABBIKOB U (MJIH) ONBITA /IeSITeJIbHOCTH B X0/le TEKYIIero KOHTPOJIs1 ycleBaeMOCTH
YcTHBIN 0OTBET

Ornenka 3HaHWI TpennonaraeT auddepeHnnpoBaHHbIN MOAX0] K 00yJaroneMycs, yJeT
€ro MHAUBHUAYAJIbHBIX CIOCOOHOCTEH, CTETIEHb YCBOGHHUS U CUCTEMATHU3allMd OCHOBHBIX MOHSITHIA
u Kateropudt mo aucuuiiiHe. Kpome Toro, oleHMBaeTCs HE TOJBKO TIyOMHA 3HAHUN
MIOCTABJICHHBIX BOIPOCOB, HO U YMEHHME HCIOJb30BaTh B OTBETE NPAKTUUYECKUN MaTepuall.
OneHuBaeTcs KylIbTypa peu, BlIaJeHUe HaBbIKaMU OPaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenusanusa: nocneaoBaTenbHOCTh, IOJHOTA, JOTUYHOCTh U3JI0KEHHUS, aHATTN3
pa3IMYHBIX TOYEK 3pEHHUs, CcaMocCTosTellbHOe O00O0OIIeHNe MaTepuana, HCIO0JIb30BaHNe
npodeccHoHaAbHBIX TEPMUHOB, KYJIbTypa pe4H, HaBBIKK OpaTOPCKOro HcKyccTBa. M3nmoskeHue
Marepuaia 6e3 GaKTHUYEeCKHX OITHOOK.

OueHka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepHall M3JlaraeTcs HUCYEpIbIBAIOIIE,
MOCJIEIOBATENIbHO, TPAMOTHO M JIOTUYECKH CTPOMHO, MPU 3TOM PACKPBIBAIOTCS HE TOJBKO
OCHOBHBIE MOHSTHS, HO M aHATU3UPYIOTCS TOYKH 3PEHHUS Pa3IMYHbIX aBTOpoB. O0yyaromuiics
HE 3aTPYAHSIETCS C OTBETOM, COONIOIAET KYAbTYPY PEUH.

OneHka «xopouto» CTaBUTCA, €CIIM OOYUYAIOUTUICS TBEPJIO 3HACT MaTepHal, rPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPAaKTUYECKylo 0a3y, HO MpPHU OTBETE Ha BOIPOC JOMYCKAET
HECYLIECTBEHHBIE MTOTPEIIHOCTH.

OneHka «ydoeremeopumenbHoy CTaBUTCS, €CITU 00y4JaIOIINICsS OCBOMII TOJIBKO OCHOBHOM
MaTepHall, HO He 3HAeT OTAEIbHBIX JE€TalIel, JOMyCKaeT HETOYHOCTH, HETOCTATOYHO IPAaBUIIbHBIE
(GOpMYIUPOBKH, HApyIIaeT MOCIEI0BAaTEIbHOCTh B M3JIOKEHHM MaTepuana, 3aTpyaHseTcs C
OTBETaMH, IIOKa3bIBAET OTCYTCTBUE JOJDKHOM CBSI3M MEXKIYy AaHAIU30M, apryMeHTaluued Hu
BBIBOJIAMH.

OneHka «HeyoognemgeopumenbHoy CTaBUTCS, €CIM OOydaroIlMiicsi HE OTBevYaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.

KonTtpoabHnas pabora



OneHuBaeTcsi HE TOJILKO IIyOMHA 3HAHUK TOCTABJICHHBIX BOIPOCOB, HO M yMEHHE
M3JI0KHUTh MUCHMEHHO.

Kpumepuu oyenusanus: nocieA0BaTEIbHOCTb, IIOJIHOTA, JOTUYHOCTD U3JI0XKECHUS, aHAJIH3
Pa3INYHBIX TOYEK 3PEHUS, CAMOCTOsATENIbHOE 00001IeHNe MaTepuaia. M3noxenue marepuana 6e3
(aKTHUECKUX OINOOK.

OueHnka «omauun0» CTaBUTCA B CIIydae, KOTJa COOIOICHBI BCE KPUTEPHUHL.

OueHka «xopowio» CTaBUTCS, €cIH 00yJaIOMIMNCS TBEPJO 3HAECT MaTepuall, I'PaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HAeT MHPAaKTHUYECKyl0 0a3zy, HO JIOITyCKaeT HECYIICCTBEHHbIC
MOTPEUTHOCTH.

OueHka «yoosremsopumenvHoy CTaBUTCA, €CIIN 00YUYaIOIIUIiCS OCBOUI TOJIBKO OCHOBHOM
MaTepHall, HO He 3HAaeT OTACIbHBIX JIeTalleH, JOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO MPABUIIHHEIE
(bOpMYIHPOBKH, HapyIIaeT IIOCJIEA0BATEIbHOCTh B W3JIOKEHHM MaTepuana, 3aTpyAHSeTcs C
OTBETaMH, TIOKa3bIBAa€T OTCYTCTBHE [OJDKHOHM CBSI3M MEXIy aHAJIM30M, apryMeHTalued u
BBIBOJIAMH.

OueHnka «HeyoosremeopumenvHoy CTAaBUTCA, €CIM OOydalomuiics He OTBEYaeT Ha
MOCTaBJICHHBIE BOTIPOCHI.

3.2. OueHoYHbIE MATEPHAJBI /151 MPOBEIEHHUS MPOMEKYTOUHOIM aTTecTallun
3.2.1. Kputepuu o1ieHKH pe3yJibTaTOB 00y4eHHs M0 AUCIUILINHE (MOTYJII0)

M xana Pe3yabrarhl
IToka3aTesin OLleHUBAHUS Pe3yabTATOB 00y4eHUsI
OLIEHUBAHUS o0yueHUst
OTJINYHO 3HaeT: - oOydatomuiics TIIyOOKO M BCECTOPOHHE YCBOWJI MaTepual, YBEPEHHO,

JIOTUYHO, TTOCJIEJOBATEBHO U TPAMOTHO €r0 U3J1araeT, Onupasich Ha 3HAHUS
OCHOBHOM M JIOTIIONTHUTENILHOM JINTEPATYPHI,

- Ha OCHOBE€ CHCTEMHBIX HAaY4HBIX 3HAHUM JAcIacT KBaHI/Id)I/IL[I/IpOBaHHbIe
BBIBOZIBI 1 000011IeHNUs], CBOOOAHO ONEpUPYET KATErOPUIMH Y MOHATHAMH.
Ymeer: - o0ydaromuiics yMeeT CaMOCTOATENbHO M IIPAaBWIBHO pelaTth ydeOHO-
npodecCHOHaNbHBIC  3aJa4d  WIM  3aJaHusd, YBEPEHHO, JIOTMYHO,
MOCIIEI0BATENBHO U apIYMEHTHPOBAHO U3J1araTh CBOE PEIIECHHE, UCTIONIb3YsI
Hay4YHbIE MTOHSTHS, CChUIASICH HA HOPMATUBHYIO 6a3y.

Brnapneer: - 0Oy4aroLuiicst BIaAeeT PalMOHAIBHBIMUA METOJAAMU (C UCTIOIb30BaHUEM
PALOHANIBHBIX METOIMK) PELICHHs CIOXKHBIX MPO(QEeCCHOHAIBHBIX 3a/ad,
MPE/ICTaBICHHBIX AEIOBBIMU UTPaMU, KeiicaMu U T.11.;

[Ipu pemeHny MpoIEMOHCTPUPOBAT HABBIKU

- BBIJICNICHUS TJIABHOTO,

- CBS3KOH TEOPETHMYECKHUX MOJIOKEHUH € TPeOOBAHUSMU PYKOBOAAIINX
JOKyMEHTOB,

- U3JIOKEHMS MBICIIEH B JIOTHYECKOH 11OCIIE]0BATENbHOCTH,

- CaMOCTOATEIBHOTO aHaJH3a (DaKThl, COOBITHH, SBIEHUH, POLECCOB B HX
B3aMMOCBS3H U JHAJICKTHUECKOM PA3BUTHH.

XOPOLIO 3HaerT: - oOyJarommuiics TBepAO YCBOWJI MaTepual, JOCTaTOYHO TPAMOTHO €ro
W3JIaraeT, ONUpasich Ha 3HAHNS OCHOBHON W JOTIOMHUTEILHOM JINTEPaTypHI,
- 3aTpynHsaercs B (DOPMYIUPOBAHHM KBaJH()HUIUPOBAHHBIX BBHIBOJIOB H
0000IICHNH, OmepupyeT KaTeropusAMH M TOHATHAMH, HO HE BCeria
MIPAaBWJIBHO MX BEpU(HUIUPYET.

Ymeer: - o0yJaromuiicss yMeeT CaMOCTOSATENIHHO M B OCHOBHOM IIPABMUIIBHO PEIIaTh
yueOHO-TIpo)ecCHOHATIbHBIE 3a/ad4d WM 33/1aHHs, YBEPEHHO, JIOTHYHO,
MOCIIEIOBATENIFHO M apryMEHTHPOBAHO H3JIaraTb CBOE pEIICHHE, HE B
TIOJTHOW Mepe WCIIONb3ys Hay4YHbIE TMOHATHS W CCHUIKM Ha HOPMAaTHBHYIO
0azy.

Brnaneer: - OOyJaroUMicsl B IIEJIOM BIAJCET PAIMOHATIBHBIMH METOAAMH PEIICHUS
CIIOXHBIX TTPO(eCCHOHATIBHBIX 3a/1a4, TPECTABICHHBIX JETOBBIMU HI'PaMH,
KelicaMH | T.JI.;

IIpn pemeHnn cMOr TPOJEMOHCTPHPOBATH JIOCTATOYHOCTh, HO HE
TITyOMHHOCTH HAaBBIKOB,

- BBIJICJICHUS TJIABHOTO,

- M3JIOKEHMS MBICTIEH B JIOTHIECKOH 1TOCIIEJOBATEIBHOCTH,

- CBSI3KM TEOPETHYECKUX IIONOKEHUH C TPeOOBaHMSAMH DPYKOBOASIIHX
JIOKyMEHTOB,

- CaMOCTOSITENILHOTO aHaJN3a (hakThl, COOBITHH, SIBICHUH, NPOIECCOB B MX




B3aMMOCBSA3U U IUAJICKTUICCKOM PAa3BUTHH.

YAOBJIETBO- 3HaeT: - o0yJaromuiicss OpHEHTHPYETCSl B MaTepHae, OAHAKO 3aTPYIHSIETCS B €ro
PUTEJIbHO HU3JI0KEHNUH;

- TOKa3bIBaeT HEIOCTATOYHOCTh 3HAHWH OCHOBHOW M IOTOJHHUTEIHHOM
JIUTEpaTypHl;

- c1ab0 apTyMEHTHPYET HaydHbIE MTOJI0KEHHS;

- MPaKTUYECKU HE CIIOCO0EH CHOPMYITHPOBATH BBIBOJBI 1 0000IIEHHS;

- YaCTMYHO BJIAJICET CUCTEMOU MOHATHI.

Ywmeer: - o0ywaromuiicsi B OCHOBHOM YMEET pEeIIUTh y4eOHO-Tpo(hecCHOHAIBHYIO
3a/ady WM 33/laHHe, HO JIOIYCKAaeT OMIMOKH, C1ab0 apryMeHTHUpPYET CBOE
pelleHne, HeJOCTaTOYHO HWCIIONB3YeT Hay4YHbIE MOHSATUS M PYKOBOJIIUC
JIOKYMEHTBIL.

Bnaneer: - oOywaromiicsi BiazeeT HEKOTOPHIMH palMOHAJIBHBIMU METOAaMHU
pELIEHHsI CIIOKHBIX PO EeCCHOHANBHBIX 3a/1a4, TIPEICTaBICHHBIX JICJIOBEIMU
Urpamu, Keiicamu u T.11.;

[1pu pemeHnH NpoJEMOHCTPUPOBAI HEJOCTATOYHOCTh HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- M3JIOKEHHMS MBICJIEH B JIOTMYECKOH MOCIIEJ0BATEIBHOCTH,

- CBS3KM TEOPETUYECKUX IOJIOKEHHH C TPEeOOBAaHUSIMH DPYKOBOASIIHX
JIOKyMEHTOB,

- CaMOCTOSATENILHOTO aHanu3a (akThl, COOBITHH, SBJICHUH, MPOIECCOB B MX
B3aMMOCBSI3H U IMAJEKTUUECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3Haer: - 0Oyuaromuiicss He YCBOMJI 3HAUUTENIFHON YaCcTH MaTepHaa;
PUTEJIbHO - HE MOXXET apryMEHTHPOBATh HAYYHBIE ITOJIOXKEHHUS,

- He opMynTUpyeT KBaTU(PUIMPOBAHHBIX BHIBOJIOB U 0000IIEHNIT;
- He BJIaJeEeT CUCTEMOM MOHATHH.

VYmeer: oOydJaronuiicss He Mokasajl yMeHHE pelaTb y4eOHO-IPOECCHOHATBHYIO
3aJa4y WK 33JaHUe.
Bnageer: HE BBINOJIHEHBI TPEOOBAHUS, NPEABIBISEMble K HABBIKAM, OLECHUBAEMbIM

«YIIOBJIETBOPUTEIILHOY.

3.2.2. KoHTpoJibHbIE 3a]aHUsI U/WJIM UHbIe MaTepuabl 1Jisl TPOBeIeHUs] MPOMEeKYTOYHOMH
aTTecTaluu

Cnucok BONPOCOB /JIi YCTHBIX OTBeTOB (BapuaHThbl TecTa). TekcThl MNpPo0IeMHO-
AHAJIMTHYECKHUX U (WJIH) MPAKTHYECKHUX Y4eOHO-NTPOdeCCHOHAIBHBIX 32124

1.

3a uyro Obuta mpucyxknaeHa HooOeneckas mnpemus X.M.Andepoy? 1) 3a OCHOBBHI
CYNpaMOJIEKyJIIpHOM XuMHH, 2) 3a KHUTY «MamuHsl co3naHus», 3).3a pa3paboTKy
MOJIYIIPOBOIHUKOBBIX T€TEPOCTPYKTYpP,  4) 3a co3[aHKe TYHHEIbHOTO MUKPOCKOMA
Kto monyunn HobGeneBckyro npemuto no ¢usuke 2010 r. 3a skcnepuMeHTHI ¢ rpaderHom?
1) bunnunr u Popep, 2) Auapeii 'etim u Koncrantun HoBocénos, 3) XKopec Andepos 4)
Kpoto u Cmomnu.

Kakas u3 xapakTepuCTUK COOTBETCTBYET KPHCTAJUIMUYECKOMY COCTOSIHUIO BemiecTBa? A)
CrpykrypHas uzotponus. b) Huskas tepmommnammuueckas crabunbHocTh. B) Huszkue
Moxaynu yrnpyroctd. [') TpaHcasiuoHHas CUMMETpUS.

Kakas 3 XapakTepuCTHK COOTBETCTBYeT aMOp(HOMY COCTOSHHIO BemiecTBa? A)
JHucnokanmonnas moaa nedopmanuu. Jedbopmanmonnoe ymnpounenue. b) brmxuHwmii
aToMHBIN nopsifok. B) Bricokue moaynu ynpyroctu. I') Bricokas TepmoauHaMuueckas
CTaOUIBHOCTb.

Meton I'. I'meiirepa: 1) muponu3 yriaeBoAOPOIOB, 2) 30Jb-T€lb METOM, 3) TUIPOIH3
AIIKOKCHJIOB, 4) razodazHoe ocaxxeHne U KOMIaKTHPOBAHUE.

Jlutorpaduss METOOM JIOKAaIbHOTO AHOJHOTO OKHMCIEHHS OCHOBaH Ha: 1) oOmydyeHuu
TOHKOM TUIGHKH, OCQXJIEHHOM Ha TMOJUIOKKY; 2) TMOJAKIIOYEHHH HIIEKTPHYECKOTO
HampsDKeHUs MexAy HakoHedHHKOM C3M U NOBEpXHOCTHIO; 3) MPONYCKaHHH uepe3
yIABTPATOHKHIA 00pa3ell my4Ka 3JIeKTPOHOB; 4) HET MPaBUILHOTO OTBETA.

Ecnmu nedopmupoBath THTaH B Kamepe bpumkmMeHa, 4To MPOUCXOAUT C €ro CBOHCTBAMU?
1) TpoYHOCTH pacTeT; KOPPO3UOHHBIE CBOWCTBA HE MEHSAIOTCS, a TpU OOJIBIINX
nepopManusAx OHHM TAAAlT, 2) TPOYHOCTh paACTET; KOPPO3UOHHBIE CBOHCTBA
YMEHBIIAIOTCS, a TIPU OOJBIIHX JehOpMaIIUIX OHH YBEIHUNBAIOTCS; 3) MPOYHOCTH PACTET;

9



10.

11.

12.

KOPPO3HOHHBIE CBOMCTBA YMEHBILAIOTCS, @ MPH OONBIINX J1e(OpMAIHSIX OHH eI1e O0JIbIIIe
YMEHBIIAIOTCS; 4) MPOYHOCTh YMEHBINACTCS; KOPPO3MOHHBIE CBOICTBA HE MEHSAIOTCS, a
npu 60bINX AehOpMaIUAX OHU TaAIO0T.

[oBbltenne mpoBomsmiel crocodHoctn HaHOTPYOOK TiO2 B MpHCYTCTBHH BOAOPOAA
CBsi3aHO: 1) C BOCCTAHOBJICHMEM OKCHJIA THUTaHAa, 2) C yIAJIEHHUEM COpPOMPOBAHHOTO
KHCIIOPO/Ia U3 MEeXKTPYOOUIHOTO ITPOCTPAHCTBA, 3) ¢ 3phexToM CBEpXIIPOBOAUMOCTH, 4). C
0o0pa3oBaHUEM aKTHBHBIX ()OPM BOJIOPO/IA TP COPOIMH HA TPyOKax.

[omHO¥ KpHCTAIITH3AIMK TIPU 3aKaJIKe U3 KHUIKOTO COCTOSHUS COOTBETCTBYET CTPYKTYpa
nzobpaxkénnas Ha pucynke: 1) A; 2) b; 3) B — cocymectBytor 00e cTpyKTYypbl; 4)
paBUIIb

Ha pucyHke mpuBeIeHBI CHEKTPHI MOTJIOMICHUS M JIFOMUHECICHIIUH KBAHTOBBIX TOYEK
CdSe. B 3aBUCHMOCTH OT 4€ro CIeKTPbl CMEIIAITCs B 00Jiee UTMHHOBOJIHOBYIO 00JIacTh
AJIEKTPOMArHUTHOroO u3iaydeHua? 1) B 3aBucumoctu OT pasmepa KBAaHTOBBIX TOYEK, C
YBEITUYCHUEM pa3Mepa CIEKTP CMeIaeTcs BIpaBo (0oJiee NTUMHHOBOJHOBAS 00JacTh); 2)
B 3aBUCHMOCTH OT KOHIIEHTpPAIlMM KBAaHTOBBIX TOYEK B HCCIIEAYEMOW CYCHECH3HH, C
YBEJIMUYEHUEM KOHLIEHTPALUU CIIEKTp CABUTAETCS B OOJiee JTMHHOBOJIHOBYIO 00J1acTh; 3)
B 3aBuCHUMOCTH OT pacTBOpUTENS, B KOTOPOM COJEPKATCS JTaHHBIE KBAHTOBBIC TOUKH; 4)
B 3aBucmMocTH OT pa3Mepa KBAaHTOBBIX TOYEK, C YMEHBIIECHHEM pa3Mepa CHEKTp
cMenraeTcst BpaBo (0ojiee JTMHHOBOJIHOBAS 001acTh).

T\, CdSe

e )

% N =/ N

MornoweHne u NIMUHECUEHLNA

400 500 600

AnuHa BOMHbI, HM

Uro Takoe «MonekynspHble cuTta»? 1) copOeHThl, HM30MpaTENBHO MOTJIOUIAIONINE
BEIIECTBA, MOJIEKYJbl KOTOPBIX HE TNPEBBIIIAIOT ONPENENEHHBIX pa3MepoB. 2)
MOJIEKYJISIPHBIM (MIIBTP B JIa3epHBIX YCTPOMCTBAaX Ha MOJEKYISPHBIX KpHCTaligax, 3)
MOJIEKYJISIpHAs PelLIeTKa Ul MOJrOTOBKH 00pa3loB Ul AJIEKTPOHHONH MUKPOCKONUH, 4)
CTaHJApTHBIA o00Opaszel] MNUPOIUTUYECKOTO TrpaduTa IS KaJTUOPOBKH 30HJIOBBIX
MHUKPOCKOTIOB
I'ne Obu1a cuHTE3MpOBaHA HAaHOMaIIMHA (cM.puc.) ? & &
1) HlIeeitmapckuii ¢unmman IBM, 2) YHuepcuter ]
Toxuo, 3) IlurcOyprckuit ynusepcuter, 4) Paiic .7 [ -
(Rice) yHuBepCHTET. l A
&3
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13.

14.

15.

16.

17.

18.

19.

20.

Kakyro HauOomnbinyro ynenpHyr mnoBepxHocTh Metal-organic framework structures,
ynanochk goctudb Dr. Shuguang Deng (CIIIA) B cBoux paboTax, KOTOPBIC OH MPEACTABIISIT
Ha ceMuHape kadeapel HaHOMaTepuanoB u HanoTexHoioruu PXTY um. J[.M.MenneneeBa
(Bueo3anuch ceMuHapa MpeCTaBiIeHa Ha caiiTe CeMUHAPOB Kadeapbl HAHOMATEPUAIOB U
HarOoTexHonorun), m%/cM>? 1) 100, 2) 300, 3) 1000, 4) 5000.

OObIYHO MMEHHO 3TOT 3(p(deKT ompenenser AaJbHUN MarHUTHBIA mopsaok. Urpaer
OO0JIBIIYIO POJIb B @aHCAMOJISIX HAHOYACTHUL], TECHO CONPUKACAIOLIUXCSA APYr ¢ JApyrom: 1)
0OMEHHOE B3aMMOJICHCTBHE. 2) CYIIepOOMEHHOE B3aMMOJICHCTBHE. 3) AHITOb-IUIOJIHHOE
B3aumoeiicteue. 4) RKKY-B3aumopeiicteue

Kornma marpuna sIBIsSIeTCSl M30JIATOPOM, 3TO B3aMMOJCHCTBHE MOXET PEaTM30BBIBATHCS
gyepe3 MPOMEKYTOUHBIE aTOMBI WIIM MOHBI (HAIPUMEp, KHCIOPOT), 3aBUCUT OT CTPYKTYPHI
Y TIPUPOJIBI MAaTPUIBI U CHJI CBSI3M Ha TPaHMIIE paszelia yactuia — marpuna. Kakoe sto
B3aumojieiicteue? 1) oOMeHHoe  B3auMojeWcTBHE. 2)
CyIepoOMEHHOE B3aUMOJCUCTBHE. 3) JUIOJb-JAUIIOILHOE
B3aumoeiicteue. 4) RKKY-B3aumopeiicteue

[IpuBenenublii rpaguk cooTBeTcTBYeT: 1) oaHOpoAHOE
nepeMarHnYnBaHue, KEPJWHT. 2) KBAaHTOBAaHUE, KBAaHTOBOE
TYHHEJIUPDOBaHHWE. 3) sBJICHHUE acmepoMarHeTusma. 4) ! , , .
3apOXKIEHHE, CMEIEHNE U AHHUTHIIAIMS JOMEHHBIX TPAHMIL. - N .. -
Mr/Ms u  hci  o0o3HayalOT,  COOTBETCTBEHHO: 1)

HaMarHU4YeHHOCTh ¥ KOOPIIUTHBHAS CHIIA. 2) IPUBEICHHAS OCTATOYHAs HAMATHUYEHHOCTD.
W TIpUBEIEHHAss KOJPIMTHUBHAS CHIA. 3) OCTaTOYHAsh HAMAarHWYEHHOCTh W KPUTHYECKOE
noJie (IoJie mepeMarHiIiBanus). 4) MoJie MepeMarHiIMBaHUs U KPUTHIECKUH YTOJI.
OcHoBHOM MexaHu3M camoauddy3uu u auddy3un B TBEPIbIX pacTBopax 1) mpuMecHbIN
MEXI0y3€JIbHBIN, 2) BAKAHCUOHHBIHN, 3) 0OMEHHBIH, 4) TUKINYECKUMA

Kak m3mensiercs Ko3pUUTHBHAS cuja IPU YMEHBIIEHHH pa3Mepa 4yacTHIbl: 1) cHauana
YBEJIMYMBAETCS, 3aTEM YMEHbBIIIAETCS; 2) CHaYalla YMEHbLIACTCsI, 3aTEM YBEJIMUUBaETCs; 3)
He u3MeHseTcs; 4) U3MeHeHHe KOAPLUUTUBHOM CUJIbI HE CBSI3aHO C U3MEHEHHEM pa3Mmepa
YaCTULIBI.

Kakoii u3 mnepeuncieHHbIX (DAKTOPOB SBISETCS NPUYUMHOM TOTrO, 4TO AUQPQPY3HOHHBIH
MEPeHOC MO TrpaHulaM 3EPEeH MpOTeKaeT 3HAa4YuTeNnbHO ObicTpee? 1) BbICOKas
KOHLIEHTpaluu 1e(eKToB B 30HE KOHTaKTa, 2) Majias KOHLEHTpauus Ae(peKToB B 30HE
KOHTaKTa, 3) TemrepaTypHbiii ¢pakTop, 4) IpaBUIBHOTO OTBETA HET.

1 L ;

Wl

®
p (mT)

3.2.3. MeToauyeckne MaTepuajbl, onpeaessiioliie TPoleaypbl OIEeHHBAHUS 3HAHMIA,
YMeHH i, HABBIKOB B X0/1€¢ IPOMEKYTOYHOM aTTeCTAMHU

IIpouenypa oueHnBaHus 3HAHMIA (TECT)

[pennaraeMoe KOIUYECTBO 3aIaHUM 20

[TocnemoBaTenbHOCTH BEIOOPKH Omnpezenena mo pasaenam

Kpurepun onenku - IPaBWIbHBIM OTBET HA BONPOC

«5» ecim npaBWIHHO BRIMONHEHO 90-100% TecTOBBIX 3amaHuit

«4» ecin MPaBHIHHO BHIMONHEHO 70-89% TeCTOBBIX 3a1aHuUil

«3» ecimn MIPaBHIHHO BHIMONHEHO 50-69% TeCTOBBIX 3aMaHuUil
IIpouenypa oneHnBanus 3HaHUI (YCTHBIA OTBET)

[Ipenen AIUTENEHOCTH 10 muHYT

[Ipennaraemoe KOJIMYECTBO 3aJaHUIl 2 Bompoca

[ocnemoBaTenbHOCTE BEIOOPKHU BOIpocoB U3 | CiydaiiHast
K)KJIOro pasjena

Kputepru onenku - TpeOyeMBIil 00bEM U CTPYKTypa

- MBJIOKEHHEe MaTeprana 0e3 GaKkTHIeCKIX OIMIHOOK

- JIOTHKA W3JI0KEHHS

- HCTIONIb30BAHHUE COOTBETCTBYIOIIEH TEPMHUHOIOT NI

- CTWJIb PEYH U KYJIbTYypa pedn

- moa0op MPUMEPOB MX HAYYHOU JINTEPATYPHI X MPAKTUKH

«5» ecnmm TpC6OBaHI/I$[ K OTBCTY BBITNIOJIHCHBI B ITIOJTHOM o0BeMe

«4y» ecnun B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/I$[ K OTBCTY, OAHAKO €CTb
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HeOOJIbIIINE HETOYHOCTH B H3JIOKEHHH HCKOTOPBIX BOIIPOCOB

«3» ecnmu TpeGOBaHI/Iﬂ BBIITOJIHEHBI YaCTUYHO — HE BBIACPIKAH OGLGM, €CThb

(I)aKTI/I‘IeCKI/Ie 0HII/I6KI/I, HapyuicHa JIOTUKa H3JI0KCHUA,
HCAOCTATOYHO UCTIOJIB3YCTCA COOTBCTCTBYIOIASA TCPMHUHOJIOI'NN

IIponenypa oneHuBaHMsi yMEHMH M HABBIKOB (pelleHHe NPOOJEeMHO-AaHAJIUTHYECKHX H
NPAKTHYEeCKUX Yu4eOHO-TIpoecCHOHAIBHBIX 32/1a4)

IIpennaraemMoe KOJIUYECTBO 3aJJaHUI 1
[ocnenoBaTelbHOCTH BHIOOPKHU CrnydaiiHast
Kpurepun onenku: - BBIJICJICHNE Y TIOHUMaHHUE ITPOo0IIeMBI

- yMeHHe 0000111aTh, COMOCTABIATH Pa3IMYHBIE TOUKH 3PEHUS

- MOJIHOTA MCIIOIb30BAHUS HICTOUHUKOB

- HaJIM4Ue aBTOPCKOM MO3UINH

- COOTBETCTBHE OTBETA MOCTaBIEHHOMY BOIPOCY

- WCIONB30BaHWE COIHAIBHOrO ombiTa, MatepuaioB CMU,
CTaTUCTUYECKHX JIaHHBIX

- JIOTHYHOCTb M3JIOKEHUS

- YMEHHe cJeaTh KBaTu(UIMPOBaHHbIE BBIBOJBI U 0000IIEHHS C
TOYKH 3pEHUs pelieHust MpodeccHoHaIbHBIX 3a1a4

- YMEHUE NPUBECTH NPUMEP

- OIOpa Ha TEOPETUYECKUE TTONOKEHUS

- BJIaJIEHUE COOTBETCTBYIOLIEH TEPMUHOIOTHEN

«5» ecnu TpeOOBaHMUS K OTBETY BHIIIOIHEHBI B IOJHOM 00beMe

«4» ecn B IIEJIOM BBITIONHEHbl TPEOOBaHUS K OTBETY, OJHAKO €CTh

HEOONBIINE HETOYHOCTH B H3JIOKEHHH HEKOTOPHIX BOIPOCOB.
3arpyausercs B (QOPMYIUMpOBAaHMM  KBAIHM(HUIUPOBAHHBIX
BBIBOZIOB M 0000IIIEHUI

«3» ecnu TpeOOBaHMS BBIMOJHEHBI YACTUYHO — MBITAETCS 0OOCHOBATH CBOIO

TOYKY 3pCHMs, OAHAKO C1abo apryMeHTHpYeT Hayd4HbIC
HOJIOKCHHsS, TPAKTHYECKH HE CIOCOOCH  CaMOCTOSTEIBHO
copMynupoBaTh BBIBOALI M OOOOILIEHHUS, HE BHIWUT CBS3b C
podeCcCHOHATIBHOM ISSTENBbHOCTHIO

4. YyeOHO-MeTOAMYECKOEe M MAaTepHAJbHO-TEXHHYECKOe olOecneyeHHe THCHHMIINHBI
(MoayJis1)
4.1. DneKTpPOHHbIE YUeOHbIe U3IaHUA

1.

HonomaTtoB, M. 0. ®Ousuko-xuMus HaHOYACTHI[ . y4eOHOe mmocoOue st BY30B /
M. 1O. [lonomaros, P. 3. baxtuzun, M. M. [lonomatoBa. — 2-¢ u3a., nepepad. u 101, —
Mocksa : MznmatensctBo IOpaiit, 2023. — 285c.— (Bricmee o0pa3oBaHue). —
ISBN 978-5-534-13077-5. — Tekct : anektpoHHbiii // OOpa3oBarenbHas ImiaTdhopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/518726.

Wmomun, B. A. Hanomatepuais! : yaeoHoe nmocobue / B. A. UmtomuH. - HoBocubupck :
N3n-o HI'TY, 2019. - 114 c. - ISBN 978-5-7782-3858-9. - Tekcr : anexrponHsid. - URL:
https://znanium.com/catalog/product/1866281. — Pesxum gocTyma: mo moImucKe.
Proxonkos, JI. . Hanomarepuansi : yue6Hoe nmocobue / 1. U. Peoxonkos, B. B. JIéuHa,
3. JI. J3umsurypu ; xynoxkuuk C. Undants. — 6-e u3n. — Mocksa : JlaGopaTopus
3HaHuH, 2021. — 368 c. — ISBN 978-5-93208-550-9. — Tekcr : anexrpoHHslii // JIansb :
aIIeKTpOHHO-O0MbOmmoTeunas cucrema. — URL: https://e.lanbook.com/book/176410. —
Pexxum moctymna: Ans aBTOpU3. MOJIb30BaTENCH.

4.2. DiekTpoHHbIE 00pa3oBaTe/ibHbIE pecypchl

1.

2.

DnektponHas GubnoTeunas cuctema « 95C FOPAWT» Biblio-online.ru (35C «FOpaiit»)
[OnexrponHsIii pecype]. — URL: https://urait.ru/.

OnexktpoHHO-0nOMMoTeuHass cuctemMa ZNANIUM [Onekrponnsii pecype]. — URL:
https://znanium.com/.

OnextpoHHas Oubnuoreunas cucrema «KoHCynbTaHT cTyeHTa» [DNeKTpOoHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas nsnextponHass OuOnuoteka [DnextpoHHblii pecypc]. — URL:
http://elibrary.ru/.
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5. Hayunas snextponnas Oubnnorteka «KubepJlenunka» [Dnekrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Undopmamnmonnas cuctema «EaumHOe OKHO JOCTynma K OOpa30BaTENIbHBIM pecypcam»
[DnexTponHsIit pecypc]. — URL: http://window.edu.ru/.
7. ®enpepanbHBIE LEHTP HH(POPMAIMOHHO-00PA30BATENBHBIX PECYpPCOB [DINEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe MpoeccHOHATIBbHBIE 0a3bl JAaHHBIX H MH(pOPMANIMOHHBIE CIPABOYHbIE
CHCTEMBI

OOyuaromumMcest obecriedeH nocTyn (yOQJICHHBIM JOCTYI) K HWKE CIEAYIONIUM
COBPEMEHHBIM MPO(ecCHOHANBHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM:

1. CnoBapu u »HuMKIONEAMH Ha Axagemuke [OnekrpoHsHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nH(DOpMaIMOHHO-TIpaBOBOTO obecnieueHus «I apanT» [ DIEKTPOHHBIN pecype]. —
URL: http://ivo.garant.ru/.

4.4, KoMIJIeKT JIMIEH3MOHHOTO0 M CBOOOJAHO PacnpoOCTPAHAEMOr0 NPOrPpaMMHOIO
o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOJACTBA
1. JlunensuoHHOe mporpaMMHoe oOecnieueHue: onepannonHas cucrema Microsoft Windows,
nakeT opucHbIX npuioxenuid Microsoft Office.
2. CB00OIHO pacrpocTpaHsIeMoe MPOrpaMMHOE 00ecIIedeHIE: CBOOOTHBIC TIAaKEThI O(PHCHBIX
npunoxxenunit Apache Open Office, LibreOffice.
3. IlporpammHOoe o0ecriedeHHe OTEYECTBEHHOTO IPOM3BOJCTBA: CIPAaBOYHO-TIPABOBAs
cucrema «l'apant» (DnekTpoHHBIN neproanueckuil cpaBouyHuk «Cucrema 'APAHTY),
obpasoBatenbHas mathopma IOPAWT (Dnekrponnas Gubmmorteunas cucrema «OBC
IOPAIT» Biblio-online.ru (3BC «lOpaiit»)), 3IeKTPOHHO-GHOIMOTEYHAS CHCTEMA
ZNANIUM, snektponnas 6ubauoreunas cucrema «kKOHCYIIbTaHT CTYACHTAY.
4.5. O6opynoBaHue U TEXHUYECKHE CPeICTBA 00y4YeHUs

Jiga peanuzauuy AUCHMILIMHBL (MOIYJSl) HCIONB3YIOTCA YyueOHbIE ayIuTOpUU IS
MPOBEJICHUSI Y4YEOHBIX 3aHATUN, KOTOpPBIE OCHAIIEHbl OOOpPYIOBAaHMEM U TEXHUYECKUMU
cpeacTBaMu OOydeHUs, U MOMEIICHUS JUIsl CaMOCTOSITENIbHOM paboThl 00yJaromuxcsi, KOTOpbIe
OCHAII[EHbl KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTHIO MOJAKIIOUEHHUs K cetu «MHTepHeT» u
ofecrieyeHbl JOCTYIIOM B 3JIEKTPOHHYI0 HH(MOpMalHoHHO-00pa3zoBaTenbHylo cpeny PXTY
uM. JI.U. Menneneea. Jlonyckaercst 3aMmeHa 000pyAOBaHMsI €70 BUPTYaTbHBIMU aHAJIOTAMHU.

HauMeHoBaHMe y4eOHBIX ayTUTOPHI 1151 OcHAlIEHHOCTH YYeOHBIX ayAUTOPUIA IJIsl TIPOBEIeHHsI
NPOBe/IeHUs] YYeOHbIX 3aHATHI U Y4eOHBIX 3aHATHI U TIOMeIeHu i IS CAMOCTOSITe TLHOI
MOMeIeHHUI VIS CAMOCTOSITeJIbHOM padoThI 000pYI0BAHUEM U TEXHHYECKHMH CPeICTBAMHU
padoThI* o0y4eHHst
VYueOHble  ayauTOpUU  JUIi  TMPOBeJAcHHs | YueOHas ayAuTOpUs YKOMIUIEKTOBaHA CIELHATU3UPOBAHHON
YueOHBIX 3aHATHH MeOenblo, OTBEYAIONICH BCEM YCTAHOBJICHHBIM HOpMaM H

TpeOoBaHUsIM, 00OpYJOBAaHHEM M TEXHHYECKHMH CPEICTBAMHU
o0yueHns (MOOWIbHOE MYIIFTUMEUITHOE 000pYIOBaHHE).
[Tomemienue I CaMOCTOSTENEHON PaOOTHI IlomemieHne  OCHAaIIEHO  KOMIIBIOTEPHOW  TEXHUKOM ¢
BO3MOJKHOCTBIO ~TOAKTIOUEHHs K cetn «VHTepHeT» W
o0ecTiedeHreM [OCTyNa B DJIEKTPOHHYIO HH(OPMAIHUOHHO-
obpazoBatensHyto cpeny PXTY mm. J[.W. MenneneeBa u k
9BC.

* HoMep KOHKpETHOW ayIUTOpHUM YKa3aH B IpHKa3ze 00 ayauTOpHOM (OHAE, PACIHMCAHWU yIeOHBIX 3aHATHUA U
pacIicaHuy IPOMEKYTOYHON aTTECTALUH.
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