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Mporpamma gucumnnuHbl "dusxumusa HaHomatepuanos"; 04.03.01 "Xumus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "dusxumusa HaHomatepuanos"; 04.03.01 "Xumus".

Mporpammy oucumnnuHel paspaboTan(a)(m) npodpeccop, a.H. (npodpeccop) BepewarvHa 9.A. (Kacenpa cousnyeckoit
XmmMmm, Xummdeckun nHetutyt um. A.M. Bytneposa), Jana.Vereschagina@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OK-6 CnocobHOCTbIO paboTaTb B KONNEKTVBE, TONEPAHTHO BOCMPUHMMATL COLManbHbIE,
9THMYECKME, KOH(DECCHOHANbHbBIE U KYNbTypHbIE Pa3nnyms
OK-7 CnocobHOCTbIO K camMoopraHn3aumm n caMmoobpasoBaHmio
OrK-1 CMOCOBHOCTBIO MCMONb30BaTh MONYYEHHbIE 3HAHWS TEOPETUYECKMX OCHOB

ChyHOaMeHTanbHbIX Pa3fenoB XMMUW NpY PeLIeH NPOPECCUOHaNbHBIX 3aaau

OrlIK-3 CrMocobHOCTbIO NCMONb30BaTb OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX ANCLMMINH B
NpPogoeccnoHanbHOM OeaTe/lbHOCTHU

NnK-3 BriafeHneM CUCTEMON PyHOAMEHTANIbHbBIX XMMUYECKNX MOHATUM

O6yyatolmincs, 0OCBOMBLUINA LUCLMUMANHY (MOOYNb):
JonxeH 3HaTb:

3Hatb knaccudoukaumio 1 cnocobbl NoNy4YeHUst HAHOKNACTEPOB M HAHOCTPYKTYP, UX CTPYKTYPY U CBOWCTBA;
hr3MyecKne MeTobl UCCNENOBaHNS HAHOCTPYKTYP; CYLWHOCTb PadMepHbIX 3DEKTOB B HAHOXMMUW; CTPOEHME 1
npeBpalleHne NOBEPXHOCTY NoA AeicTBreM aacopbuun 1 katanusa; TEPMOANHAMYKY NOBEPXHOCTU U MOBEPXHOCTHbIE
SBMEHUS.

JonxeH ymeTtb:

YMeTb caMOCTOSTENbHO BbIBMpaTh METOAbLI MUCCNELOBAHNS HAHOOOBEKTOB; OPUEHTMPOBATLCS B COBPEMEHHO
nuTepatype no omanyeckoin XMMMN HaHOKNaCTeEPOB, HAHOCTPYKTYP U HAHOMATEPUANOB.

JlonxeH BnaneTb:
BnapeTtb ocHOBamMu Teopun hyHOAAMEHTASIbHbIX PA3AEN0B XUMUN.
JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

3HaTb KnaccuguKaumio 1 crnocobbl NMony4eHns HaHOKNIACTePOB U HAHOCTPYKTYP, UX CTPYKTYPY W CBOWCTBA;
goU3nYeckne MeTobl UCCNenoBaHms HAHOCTPYKTYP; CYWHOCTb Pa3MepHbIX 300CPEKTOB B HAHOXMMMWK; CTPOEHUE U
npeBpalleHe NOBEPXHOCTU MoA OeicTBMEM aacopbunm 1 Katannsa; TepMOANHAMUKY NOBEPXHOCTU U MOBEPXHOCTHbIE
SBNEHUS.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtoYeHa B pasgen "B1.B.AB.9 OucumnnuHbl (Mogynmn)" OCHOBHON NPOthECCUOHANBHOW
obpasosatenbHol nporpammbl 04.03.01 "Xumusi (He NpeLyCMOTPEHO)" U OTHOCUTCS K AMCUMNANHAM MO BbIBOPY.
OcBaunBaeTcs Ha 4 Kypce B 7 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHATUIN) U HA CAMOCTOSAITENIbHYIO
paboty oby4aromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bl) HA 72 Yaca(oB).

KoHTtakTHasi paboTa - 40 yaca(os), B TOM 4ncne nekuuu - 40 yaca(oB), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 yaca(os).

CamocTosiTenbHas pabota - 32 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4eT B 7 CEMECTpE.
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Mporpamma gucumnnuHbl "dusxumusa HaHomatepuanos"; 04.03.01 "Xumus".

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl 1 yacbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumnanHbl / UX TPy A,0EMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuueckmellabopaTtopHble
Jlekumn 3aHATUSA paboTbl
1 Tema 1. OCHOBHblE MOHATUA Y 7 5 0 0
" |TEPMUHBI HAHOHAYKU 1 HAHOXUMUW.
> Tema 2. Knaccudoukaumsi n cnocobsbl 7 > 0 0
" Inony4yeHnst HAHOOHBEKTOB.
Tema 3. MeTtognbl nccnenosaHus
3. HaHOOOBEKTOB. 7 4 0 0
Tema 4. [ToBepXHOCTHbIE ABNEHUS U
4. Karanms. / 4 0 0
Tema 5. TepmognHamuka
5. NOBEpPXHOCTN. 7 2 0 0
Tema 6. KnactepHble mogenu u
6. pa3mMepHble adoeKTbI. / 2 0 0
Tema 7. TeopeTuyeckne MetToabl
7. nccnenoBaHMs HAaHOCTPYKTYP 7 2 0 0 16
8 Tema 8. MonekynsipHble nuraHgHbe 1 7 > 0 0
" |6eanuraHoHble KnacTepsbl
Tema 9. YrnepogHble HAHOCTPYKTYpbI.
9. [®ynnepenbl. ['padeH 7 4 0 0
Tema 10. Knactepbl MHEPTHbIX ra3os
10. 1 ManbIX MONEKyn / 1 0 0
11.[Tema 11. KnacTtepHble peakunu 7 1 0 0
Tema 12. KonnoungHble knactepsbl 1
12. HaHOCTPYKTYpPbI B = 0 0
Tema 13. dynnepuTbl 1 yrnepogHble
13. HaHOTPY6KM 7 4 0 0
Tema 14. TBepooTenbHble
14. HaHoKnacTepbl 1 HAHOCTPYKTYPbI / 2 0 0
Tema 15. MatpuyHble un
15.|CYNPaMonekynspHbie HaHoknacTepsl 7 4 0 0
‘|v HaHOCTPYKTYpPLI. Brionoruyeckne
HaHOOObEKTbI
Tema 16. Bonpocbl 6ezonacHocTy
16. HaHoTexHonorum 7 2 0 0 16
Ntoro 40 0 0 32

4.2 CopepxaHue auCUUMIUHbI (MOBYNSA)
Tema 1. OCHOBHblE MOHATUSA U TEPMUHBI HAHOHAYKU U HAHOXUMUW.

|/|CTOpI/19| M nNpennocblikn BO3HNKHOBEHUA, 3Talbl pa3BuUTuA. OCHOBHbIEe MOHATUS ” TePMUHblI HAHOHAYKN N HAHOXUMUW:
HaHOTEeXHOoNoruns, HaHo4yactuua, Knactep, HaHOCTPYKTypa, HaHOCUCTeMa, HaHoMaTepuasbl.

WcTopuryeckas cnpaska.

OCHOBHblE npennocbinkn BO3HNKHOBEHNA HAHOCTPYKTYP.

OcHOBHble 3Tarnbl BO3HUKHOBEHMWS HAyK, N3YyYatoLmMX HAHOCTPYKTYPbI.
Tema 2. Knaccudpukauus n cnocobbl nony4eHUst HAHOO6bEKTOB.

Knaccudprkaums HaHOO6bEKTOB: HaHOKNACTEPbl, HAHOYACTMLbI, HAHOCTPYKTYPbl. CNoco-6bl NONy4eHNs HAHOOO BEKTOB.
MonekynsipHble knacTtepbl MeTanno.. a3oBble 6e3nuraHiHbIe KNnacTepbl, UICTOYHUKIM NONYYEHUS U ETEKTUPOBaHME
knactepoB. KonnovgHele knactepbl. TBepLOTENbHbIE HAHOKNACTEPbI Y HAHOCTPYKTYpPbI. MaTpuyHble HaHOKNaCcTepsbl.
Cynpamoneky-nsipHble HaHOCTPYKTYpbl. KnactepHble KpucTanbl 1 doynneputsl. KOMNaKTMpOBaHHbIE HAHOCK-CTEMBI 1
HaHOKOMMO3WTbl. TOHKME HAHOCTPYKTYPUPOBaHHbIE MNEHKN. YrnepoaHble HaHOTPYO-KM.

CrpaHnua 4 n3 12.




Mporpamma gucumnnuHbl "dusxumusa HaHomatepuanos"; 04.03.01 "Xumus".

Tema 3. MeTonbl UcCnepoBaHUSA HAHOOOGBHEKTOB.

LnpakumnoHHble METOLbI: ANPpakUMs dNeKTPO-HOB, peHTreHorpadus. lNonesbie METOALI: NONEBAS NEKTPOHHAS 1
noneeas MOHHas MMKPOCKO-Nns. CkaHupyowas 30H40Bas MMKPOCKOMNUS: CKaHMpPYyloWwas TyHHENbHas, aTOMHO-CUI0Bas 1
MarHmTHO-cunoBas Mmkpockonus. NpoceedymBaowas aneKTPOHHAS MUKPOCKONNS. ONEKTPOHHAS CMEKTPOCKOMNS:
PEHTreHoBckas PoToanekTpoHHas, YD anekTpoHHas n anekTpoHHas Oxe-cnektpockonums. Ontuyeckas un
konebaTenbHas cnekTpockonus. MeccbayapoBckas crekTpockonus. PaaonocnekTpockonus: aaepHbIii MarHUTHBbI
PE30HaHC, 9NEKTPOHHBIA NapamarHWTHbIA Pe30HaHC, MUKPOBOMHOBAS CNEKTPOCKOMUS.

Tema 4. NoBepXHOCTHbIE SIBJIEHUS U KaTanus.

MoBepxHOCTb TBEPAbIX TEN. [TOBEPXHOCTHBIE SBNEHUS. ATOMHBIE U MONEKYNSIPHbIE OpbuTanu. MoBepxHOCTb
MOHOKPWCTANN0B, HAHOKNAcTePOB 1 NOPUCTbIX COPOEHTOB. MNMprMecHble atoMbl. [OBEPXHOCTL METANNIOB U OKCUOB
MeTannoB, 3NeKTPOHHbIE N MarHUTHbIE CBONCTBA. [T0BEPXHOCTHbIE LIEHTPbI KUCIOTHOIO Y OCHOBHOMO TUNa. SBneHvne
apcopbuum, npumepsl agcopbuun. Katanua. Tunbl KatanuTUYeckux NpeBpaLLeHuii.

Tema 5. TepmoaHaMuKa NOBEPXHOCTMU.

XuMmnyeckuii noteHuman. CeoboaHas aHeprus [mb6ca n ceobonHas sHeprus 'enbMmronbua. TepMoanHammka
NMOBEPXHOCTY M NMOBEPXHOCTEN pasaena. TepMoanHammka KpUBONMHENHOM NoBepxHocTU. CTPYKTypa NOBEPXHOCTM U
MEX(asHbIx rpa-Hul. Hykneaumsi u pocT HAHOKNACcTEPOB B HAHOMOPaXx BELWECTBA U HA OCHOBE TBEPOOTE/bHbIX peakLuiA.

Tema 6. KnactepHble Mogenu u pasmepHble acpcpeKTbl.

MPa3amepHble adpdekTbl B HAHOHAYKE M HAHOTEXHONOI MK, MPUYUHBI UX BO3HUKHOBEHUS, BINSHME pa3Mepa YacTul, Ha
PU3MKO-XMMMYECKME CBOMNCTBA BELLECTBA.

Mukpockonunyeckaa moaens. TepmoanHammyeckaa mogens. KsaHToBo-ctatuctudeckas moaenb. KoMnboTepHble
mopenun. dpaktanbHble Mogenu. ObonoveyHole Mmogenun. CTpykTypHas MOAeNb.

Tema 7. TeopeTuyeckme MeToabl UCCNEeAOBaHUS HAHOCTPYKTYP
HeaMnupuyeckume 1 NonyaMnmpuyeckme METoAbl pacyeToB, MXBO3MOXHOCTY, MPEVMYLLECTBA 1 OrPaHNYeHUs.

MonennpoBaHue CTPYKTypbl CMeLWaHHbIX YacTul, Metannos. MogenuposaHve CBOWCTB COEOUHEHWI BHELPEHNS.
MognennpoBaHue CTPYKTYPHbIX 91EMEHTOB METaN00PraHNYEeCKNX COKOHOEHCATOB.

F|/|6p|/|,qu|e MeToObl KBaHTOBOW MEXaHuku / MONEKYNAPHOM MEXaHWKN.
Tewma 8. MoneKynﬂprle nuraHgHole u 6esnuraHgHble Knacrtepbl

KJ'IaCCI/Iq.)I/IKaLI,I/ISI KNnacTepoB: KnacTtepbl WeNTI04YHbIX MeTannoB, allloOMUHNA N PTYTU, METAJIJIOB U OKCMO0B MEeTanoB,
KnacTtepbl NepexonHbIX MeTaNoB, yrnepogHble Knactepbl 1 oynnepeHsl, BaH-4ep-BaanbCcoBbl KJ'IaCTepr), KonnonoHble
KnacTepbl

Knactepbl cepebpa, antoMuHmus, pTyTi. BaanMocBa3b CTPOEHNS 1 3NEKTPOHHBIX U MarHUTHbLIX CBOWCTB.

Tononornyeckoe COOTBETCTBME mMexnay CTpOoeHMeM KnacTtepHbIX COeOVHEHUI MeTannos n nonmnagpnyecknx coeaVHeHnn
HemMeTannos.

Tema 9. YrnepoaHble HAHOCTPYKTYpbl. DynnepeHsbl. MpadbeH

YrnepogHble knactepbl. OcobeHHOCTU HaHoyrnepoaa. dynnepeHsl: OTKPbITME U NONyYeHNE, MEXaH3M 06pa3oBaHus,
CTPOEHVE, P13NYECKME N XUMUYECKME CBOMCTBA. DHA034panbHble 1 3K3034panbHble doynnepeHsl. dynnepeHsl
3ameleHus. MprmeHeHne oynnepeHos.

["pacdpeH: nony4eHne, CTPYKTypa u aNekTPoHHbIe cBocTBa. Moamdgvkauus rpadeHa. NpumeHeHre rpadyeHoBbIX
CTPYKTYP.
Tema 10. Knactepbl MHEPTHbIX ra30B U MarnbiX MOJIEKYN

HeiTpanbHble 1 NONOXNTENbHO 3aPsiKEHHbIE KNacTepbl MHEPTHbIX Fra3oB. OCOBEHHOCTN CTPOEHUS 1 CBOMCTBA
KNnacTepoB MHEPTHbIX ra3oB.. MoTteHuman JleHHapaa-LxoHca, MoaenMpoBaHNe OCHOBHOMO COCTOSHUS.

CTpyKTypa knactepoB Manbix Monekysn. Mp1uMepbl KNacTepoB ¢ BaH-4ep-BaanbCoBLIMU U BOLOPOAHBIMU CBA3SIMU.
WccnenoBaHve anekTPOHHOM CTPYKTYPbI, PacyeTHbIe METOIbI.

Tema 11. KnactepHble peakuuun

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 5 ns 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gucumnnuHbl "dusxumusa HaHomatepuanos"; 04.03.01 "Xumus".

PaannyHble noaxoabl, MCnonbayowmne Bo3byXaeHHOe COCTOsIHUE knacTtepa: Teopust PPK, Teopns npoMexxyTo4Horo
komnnekca PPKM, passutas MapkycoM, Teopus ¢pa3oBoro NpocTpaHcTsa U T. 4. A5 OLEHKU CKOPOCTU peakuuun n eé
pasMepHoOin 3aBUCUMOCTH.

Mognenb PPK. Mogens PPKM v nepexonHoe coctosiHue. Mogenb cha3oBoro npoctpaHctaa. Peakumm pekombrHaumm,
obmeHa, NpucoeanHeHus.

Tema 12. KonnonpgHble Kknactepbl U HAHOCTPYKTYpbI
KonnounnHele cuctembl, 06pasoBaHve U CBOMCTBA.
dopmMrpoBaHne KONNONOHbIX HAHOCTPYKTYP.

BbICOKO,D,I/ICI'IepCHbIe CUCTEMBbI: 3011, NTMOdPUIIbHbBIE U J'IVIOCpO6HbIe Knactepbl; Muuennbl, TUnbl MULENN; MUKPO3MYyNbCUN.
OpraHmsauvm N caMmoopraHn3aumna KonnonoHbIX CTPYKTYp. OnTtnyeckme un ANIEKTPOHHbIE CBOICTBA KOMNONOHbIX
KnacTtepos. KonnongHelie KpucTtannbl.

Tema 13. dynneputbl U yrnepoaHbie HAHOTPYOKM

dynnepwTbl - OpraHN30BaHHbIE CTPYKTYPbl HA OCHOBE (pynnepeHoB. CTPyKTypa B TBEPLOM TENE W XULKOW dhase.
Matepuanbl Ha ocHoBe (oynnepuToB. Dynnepuap.

YrnepomHble HAHOTPYOKU: CTPYKTYpa, nonydeHne. OOHO- U MHOrOCNOMHbIE TPYOKN. XMpanbHOCTb HAHOTPYOOK.
ONeKTPOoHHble CBOWCTBA (3NEeKTPONPOBOANMOCTb, NONEBas 3NEKTPOHHAS SMUCCUS) U NPUMEHeHNe.

Tema 14. TBepaoTenbHble HAHOKNACTEPbI U HAHOCTPYKTYPbI

Cnocobbl nonyyeHnsa HaHOKNacTe-poB N HAHOCTPYKTYP: TBepaOTe/IbHble XMMUYECKNEe peakunm, MeXxaHoOXmMmn4eckmne
peakuunn, y,D,apHO-BOHHOBOIZ CNHTE3, HAHOCTPYKTYypunpoBaHme non LENCTBMEM OaBNeHUs. Kpuctannnsauusa aMopgoHbIX
CTPYKTYpP, KOMNaKTnpoBaHMe. CprKTyprIe 0COBEHHOCTHU: nedekTbl U HanpsaxXeHusd, hasosble Npexoabl. MexaHun4eckune
1 TEeNnoBble CBONCTBA. TOHKME MNEHKMN.

Tema 15. ManW-IHbIe n cynpamonekynsipHbie HaHOKNacTtepbl U HAHOCTPYKTYPbI. Buonornyeckne HaHOOOLEKTHI

MaTpuyHble 1 cynpaMonekynspHble HaHOKNACTEPbl U HAHOCTPYKTYPbl. OpraHM4yeckmne BelwecTsa kak Matpuua ons
HaHOKNaCcTEPOB METANIOB M OKCMAOB MeTannoB. MakpoMonekynsap-Hbie U CynpamonekynspHble HAHOCTPYKTYPbI.
Bronornyeckne HaHOOHBEKTLI: HYKNEWHOBBIE KUCNOThI, 6ENKOBbIE HAHOYACTULLbI, MONUMNENTUAbI; CTPOEHNE 1 CBONCTBA.
Buononumepsl.

Tema 16. Bonpocbl 6e30MacHOCTU HAHOTEXHOOTUI

BoamMoxHoCTU U nepcneKkTnebl pa3BnTNA N NPUMEHEeHNA HaHOHaykKn 1 HaHOTEXHONOTNA. BOﬂpOCbI 6e3onacHoOCTM
HaHoTexHonorunn. OueHka NoTeHUManbHbIX PUCKOB: BO3eNncTene HaHOMaTepunasioB Ha XunBble OpraHnM3mbl B
NPOMBILWNEHHOCTN U NoBCELHEBHOWN XN3HN.

MpobneMbl NMLEH3MPOBAHNS HAHOMATEPWUANOB, MPUYMHBI PEFYNIMPOBAHNS NCTONb30BaHUS HAHOMaTEepPManos.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota 0by4arolyxcs BbINOMHSETCS MO 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyaroWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE HA 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHuzauusi caMocTosTenbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTcsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNEeKTPOHHLIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIOYas:

MopsiLoK opraHn3aumm 1 ocylWeCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM Mo 06pasoBaTeNbHBIM MPOrPamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin ®enepauum Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHOM paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pasoBaTeibHOM0 y4peXx aeHus
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHblli yHUBEpPCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHOro yHmBepcuteTa

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 6 n3 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma gucumnnuHbl "dusxumusa HaHomatepuanos"; 04.03.01 "Xumus".

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKtOYaeT oLUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylwero KoOHTponda n oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B gooHOE OLEHOYHBIX CPEACTB COAEPXUTCS Cneaywas uHgopMaums:

- COOTBETCTBME KOMMNETEHLMIA NNaHnpyeMbiM pesynbtatam 0bydeHns no AucumnivHe (Moaynio);

- KPUTEPUU OLEHNBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AUCUMUNAVHE (MOSYNIO);

- OMMcaHve nopsaka NPUMEHEHUS U NPOLEAyPbl OLEHUBAHNS NS KaXA0ro OLEHOYHOro CPeacTBa;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPenCTBa;

- coaoep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMble K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. MepeueHb nuTeparypbl, HEO6XOAMMOW OJ1i OCBOEHUS OUCLUMINHbI (MOLYNSA)
OcBoeHWe oncuMnnmnHbl (MOoyns) npeanonaraet n3y4yeHne OCHOBHOW 1 AONONHUTENbHON y4ebHO nuTepaTypbl.
Nutepatypa MoxeT 6bITb HOCTYMHA 0byyaloWwmUMcs B OAHOM M3 ABYX BApMaHToB (MMbo B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensimu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoi.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHLUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW U OOMNONHUTENBHON y4eBOHON NTepaTtypbl, HEOOXOAMMON NI OCBOEHUS AUCLMNAVHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 K paboyeli nporpamMme AUCUMNAVHBL. OH NOANEXUT OGHOBNEHMWIO NPY U3MEHEHUW YCTIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNeKToBaHUsS ooHa0B Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOAYIIS)

ACS Nano - http://pubs.acs.org/journal/ancac3
http://thesaurus.rusnano.com - http://thesaurus.rusnano.com
http://www.rusnano.com - http://www.rusnano.com

Nature Nanotechnology Journal - http://www.nature.com/nnano/index.html
United Nations Environment Program - http://www.unep.org

9. MeToguueckue ykasaHusl oisi 06y4aloLLMXCA MO OCBOEHMIO AUCLUMN/IMHBI (MOOYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumn B xone NeKLMOHHbIX 3aHSTUIA credyeT BECTW KOHCNEKTMpoBaHue yyebHoro mateprana. Heobxonmmo
obpalate BHUMaHVe Ha KaTeropum, GoopMynnpoBKU, PacKpbIBaOWME COLepXaHe TEX UK UHbBIX
SIBNEHWI 1 MPOLECCOB, Hay4HbIE BbIBOAbI U MPaKTMHECKUe PeKOMeHAaLNM, NONOXUTENbHbIA OMbIT B
0paTopCcKOM UcKyccTBe. XKenaTenbHO 0CTaBUTb B paboymx KOHCMEKTax Nnons, Ha KOTopbix fenaTb
MOMETKM N3 PEKOMEHA0BAHHOM NUTEpaTypbl, LOMOJHSIOWME MaTepuan NpocnyLwaHHo nekuum, a
Takxe nogyepkuBatome ocobyto BAXHOCTb TEX UW UHbIX

TEOPETUYECKMX NONOXEHNI. 3a8aBaTb NPenonaBaTenio yTOYHSIOWNE BONPOChH! C LE/bO YSICHEHUS
TEOPETUYECKIMX NMONOXEHWUIA, PA3PELLEHUSI CMIOPHBIX CUTYaLWiA.

Pe3ynbTaTbl KOHCNEKTUPOBAHUS MOTYT ObiTb NMPEACTABNEHbl B PAa3NIMYHbIX (DOpPMax.

MnaH - 370 cxema NPOYNTaHHOTro MaTepmana, KpaTkuii (Mnu NoapobHeIi) NepeveHb BOMPOCOB,
oTpaxarowmx CTPYKTYpy 1 NnocnenoBaTensHOCTb Matepuana. MNoapobHo cocTaBneHHbI nnaH BroHe
3aMEHSIeT KOHCMEKT.

KoHcnekT - 3T0 cMcTemMaTnanpoBaHHoe, NTOrMYHOE N3N0oXEHUe MaTeprana UCToYHrKa. Pasnnyaiotcs
yeTblpe Tuna KOHCMEKTOB:

- MnaH-KOHCNEKT - 3TO pas3BepHyThIV AETaNN3MPOBaHHbINA NnaH, B KOTOPOM LOCTATOYHO NOAPO6HbIE
3anucy NPUBOLSTCS MO TEM MyHKTaM MaHa, KOTopble HYXAaloTCsl B MOSICHEHWN.

- TekcTyanbHbI KOHCMEKT - 3TO BOCNPOM3BEAEHNE Hanbonee BaXHbIX MOMOXEHUIA U (DaKToB
NCTOYHMKA. .

- CBOBOHBIV KOHCMEKT - 3TO YETKO M KPaTKo CPOPMYNMPOBaHHbIE (M3M10KEHHbIE) OCHOBHbIE
MONOXeHuWsi B peaynbTaTe rnyboKoro OCMbICNBaHUS MaTepuana. B Hem MoryT npucyTcTBoBaTh
BbINUCKM, LUTATHI, TE3UCHI; 4acTb Matepuana MoxXxeT ObiTb NpeacTaBeHa niaHoM.

- TemaTuyeckuli KOHCMEKT - COCTABNSIETCS HA OCHOBE U3Y4eHUs psiaa MCTOYHUKOB 1 AaeT 6onee nnm
MEHee McYepnbiBatoWMin OTBET MO KaKOoW-TO cxeme (BOMpocy).

camocTosi- | B npouecce noarotoBku K 3aHATUSIM MY HEOBXOAMMOCTU cleayeT obpallaTbCs 3a KOHCYNbTauuei K
TenbHas npenogaeatento. Mos Ha KoHCynbTaLmMio, HE0OX04MMO XOPOLO NPOLyMaTh BOMPOCHI, KOTOPbIE
paboTa TpebyroT pasbsCHEHMSI.

3anvcu MeLoT NepBOCTENEHHOE 3HAYEHUE AN CAMOCTOSTENbHOW PaboThl cTyAeHTOB. OHM noMoratoT

MOHSATb NOCTPOEHUE N3yHaeMOro Mateprana, BblAeNnTb OCHOBHbIE MOMOXEHUS, NPOCNEANTb UX

NIOFVKY W TEM CaMbIM NPOHUKHYTb B TBOPYECKYO nabopaTtopuio asTopa. BeneHne 3anuceit

cnocobCcTBYET NPEBPALLEHUNIO YTEHNS B aKTUBHbI NPOLECC, MOBUNM3YeT, Hapsay CO 3pUTENbHOW, 1

MOTOPHYI0 NamsaTb. CnegyeTt NMOMHUTL: Y CTYAEeHTa, CUCTEMATNYEeCKM BeayLWero 3anncu, co3naeTtcs

CBOW UHAMBMAOYaNbHbIA OOHA NOACOOHLIX MaTEPUANnoB Ans ObICTPOro NOBTOPEHNS NMPOYUTAHHOTO,

Lnsi MOBUNN3ALMI HAKOMNEHHbIX 3HaHWA. OCOBEHHO BaXHbI 1 MONE3HbI 3anncy TOraa, Koraa B Hux

HaxO4ST OTPaXEHUE MbICIW, BO3HUKILME NMPU CaMOCTOATENbHOMN paboTe.

BaxHo pa3suBatb y CTyOEHTOB yMEHME COMNOCTaBNSATb UCTOYHWUKW, NMPOLYMbIBATb U3yHaeMbli

matepwuan. bonbloe 3Ha4YeHne MMeeT COBEPLLEHCTBOBaHNE HABLIKOB KOHCMEKTUPOBAHWS Y CTYAEHTOB.

MN3y4eHne aucumnnunHbl cnedyet HauymHatb ¢ NpopaboTky HacToswel paboyel nporpamMmel, ocoboe

BHVMMaHue, yoenss uensm n 3agadam, CTPYKType 1 cogepXaHuio Kypca.

B xone noaroToBKy K 3aHATUSAM HEOOXOAUMO N3YYNTb OCHOBHYIO NUTEPATYPY, 03HAKOMUTBLCS C

LOMOMHUTENBHON NNTEPATYPO, HOBBIMY NYBAMKALMAMA B NEPUOLNYECKUX UBOAHUSX: XypHanaXx,

rasetax u 7.4. [Mpu atom TpebyeTcs y4ecTb pekoMeHaaumy npenogasatens u TpebosaHus yuebHoik

nporpamMmbl. CTyAeHT MOXeT AOMOMHUTb CMINCOK UCNONb30BAHHOW NUTEPATYPbl COBPEMEHHBIMU

NCTOYHUKaMW, He NPeacTaBNeHHbIMW B CIMCKE PEKOMEHO0BaHHON nuTepatyphbl, U B AanbHeRWeM

1cronb30BaTb COOCTBEHHbIE MOAFOTOBNEHHbIE Y4ebHbIE MaTepmarnbl NPY HANMCAHUM KYPCOBbIX 1

LUMNOMHbIX pabor.

CTyneHTaM pekoMeHayeTCcs nony4ymTb B BMbnmoTeuHo-MHOpPMaLMOHHOM LEHTPE YHMBEPCUTETA

yuebHyto nuTepatypy no AUCLUUNNnHE, HEOBXOAMMYO ANs 3PdEKTMBHOM paboTbl HA BCEX BUAAX

ayLMTOPHbIX 3aHATUIA, @ TaKXe AN CAMOCTOSTENbHOM PaboTbl MO N3YHYEHMIO AUCLUMNUHDI.

YcnewHoe ocBOeHMe Kypca npegnonaraeTt akTuBHoe, TBOPYECKOe y4acTue CTyaeHTa nytem

nnaHoOMepPHOW, MOBCEAHEBHON paboThl.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet 1. MoaroToBka K 3a4eTy 3aKNo4aeTCs B M3y4EeHUN 1 TIaTenbHo npopaboTke CTyaeHTOM y4ebHoro
matepuana gucUnnInHbl ¢ Y4ETOM y4EeOHNKOB, NEKLMOHHBIX U CEMUHAPCKMX 3aHATUA,
CrpynnMpoBaHHOM B BUOE KOHTPOMbHbIX BONPOCOB.

2. 3ayeT npoBoaMTCS B BULE TECTUPOBaHMSA Uin no bunetam. B cnyvae nposeaeHMst UTOroBoro
TecTMpOBaHWS BeOyleMy npenonasaTento NpenocTaBnsaeTcs npaso BOCMONb30BaTbCS MPUMEPHbIMU
3a0aHNSIMX U COCTaBUTb HOBbIE 3aaHNS B MOSIHOM COOTBETCTBMU C MaTepuanom y4ebHoik
ONCUNMNUHBI.

3. Ha 3ayet (B TOM 4ncne 1 Ha NTOroBoe TECTUPOBAHME) CTYOEHT 00513aH NPenoCTaBUTb:

- NONHbIA KOHCMEKT NEKUMIA (faxe B cryvasix paspelweHns cBo604HOro NoceleHns y4ebHblx
3aHATUN);

- MOMHbIA KOHCMNEKT CEMUHAPCKUX 3aHATUI;

- pedbepart (pedhepartbl) N0 ykasaHHOM NpenofasaTenieM Tematuke (B crnydyae nponyckos (Mo
HeyBaXMTENbHOM UNWN YBaXUTENbHOW NPUYMHE) B KA4ecTBe 0TPaboTku NponyLeHHOro Matepunana);
- KOHCNEKTbl AOMOMHUTENBHON NTepaTypbl NO KypCy (MO XenaHuio CTyaeHTa).

4. Ha 3a4ete no 6unetam cTyneHT 0aéT oTBETbl Ha BONPOCkl buneta nocne npensaputenbHow
nogrotoBkn. CTyoeHTy NpenocTaBnseTcs NpaBo oTBeYaTb Ha

Bonpocbl 6Buneta 6e3 NoAroToBKM Mo ero Xxenanuto. Mpenonasatens MMeeT Npaso 3aaaBaTtb
JOMNONHUTENbHbIE BOMPOCHI, €CY CTYAEHT HEAOCTAaTOYHO NOMHO OCBETUN TEMATUKY BONpOca, ecnuv
3aTPyOHUTENbHO OHO3HAYHO OLEHMTb OTBET, ECNN CTYLEHT HE MOXET OTBETUTb Ha Bonpoc buneTa,
€CNN CTYOEHT OTCYTCTBOBAS Ha 3aHATUSX B CEMECTpPE.

5. KayecTBeHHOM NOArOTOBKOM K 3a4eTy SBNSETCS:

- NONHOE 3HaHWe Bcero y4ebHoro Matepuana, BolpaxarLleecs B CTPOrOM COOTBETCTBUN U3/1araeMoro
CTyOeHTOM MaTepwuany y4ebHuka, nekunii U CEMUHAPCKUX 3aHSITUIA;

- cBob60AHOE ONepMpoBaHMe MaTepmanomM, Bolpaxatoleecs B Bolxofe 3a Npenenbl TeMaTukiu
KOHKPETHOro Bompoca ¢ Lefbio ONTUMasbHO WWPOKOro OCBELLeHNs Bonpoca (CBOHOAHbIM
OMnepupoBaHNEM MaTePManoM He CYMTAETCS paccyXaeHne Ha oblmne TeMbI, HE OTHOCSIWMNECS K
KOHKPETHO MOCTaBNIEHHOMY BOMPOCY);

- NeMOHCTpaUns 3HaHWUIA OONONHUTENBHOrO Matepmnana;

- YETKME NpaBUibHbIE OTBETHI HA AOMNONHUTENbHBIE BONPOCHI, 3aaBaeMble 9K3aMEHATOPOM C LIENbIO
BbISICHUTb 06'bEM 3HAHWUIA CTYOEHTA.

HeynoBnetBopuTENbHOM NOArOTOBKOW, BCNEACTBME KOTOPOWN CTYAEHTY HE

3a4UTbIBAETCS NPOXOXAEHUE Kypca, SBNSeTCs:

- HeJOCTaTOYHOE 3HaHWe BCero y4ebHOro Matepuana no Kypcy, Bbipaxatoweecs B CAUIWKOM obLwem
COOTBETCTBUM NMOO B OTCYTCTBUM COOTBETCTBUS U3N1araeMoro CTyAeHTOM MaTepuany y4ebHuka,
NeKUnin 1 CEMUHAPCKUX 3aHATUIA;

- HEYETKME OTBETbHI UM OTCYTCTBUE OTBETA HA AOMNOMHUTENbHBIE BOMPOCH!, 3aaBaeMble
9K3aMeHaTOPOM C LIeNbto BbISICHUTb 06 bEM 3HAHWIA CTYEHTA; — OTCYTCTBME NOATOTOBKM K 3a4eTy Unu
0TKa3 CTyAeHTa OT chaym 3a4eTa.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, HE0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTY/bs1) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTu "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp 4Ns pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNnUAa0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUsTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm @IFOC BO n yyebHbiM nnaHom no HanpasneHunto 04.03.01
"Xumung" n npodouno NoAroToBKU "He NpeaycMoTpeHO".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.9 ®usxumus HaHomarepmanaos

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb NOAroTOBKN: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. lonoeuH O.U. OcHoBbI HaHOTEXHONOIWIA. [SNEeKTPOHHbIN pecypc]. - M.: MawnHocTpoeHune, 2012. - 656 c.
Pexwum poctyna:http://e.lanbook.com/books/element.php?pl1_cid=258&pl1_id=5793

2. l'yces A.W. HaHoMaTepumanbl, HAQHOCTPYKTYPbl, HAHOTEXHONOTrMW. [ONEKTPOHHbIN pecypc). - 2-e u3g., ucnp. - M.:
®duamarnnt, 2009. - 416 c.

Pexwum poctyna:http://e.lanbook.com/books/element.php?pl1_cid=258&pl1_id=2173

3. Pambuan H.T"., BepéaknH A.B. ®duanyeckne n XuMmnyeckue OCHOBbI HAHOTEXHONOMUIA. [DNEKTPOHHLIN pecypc]. - M.:
®duamarnnt, 2009. - 456 c.

Pexum poctyna:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2291

JononHutenbHasa nuTteparypa:

1. Cyapanes W.I. HaHoTEXxHONOrNs: (OM3NMKOXMMNS HAHOKNACTEPOB, HAHOCTPYKTYP U HaHOMaTtepmanos. - M.:
NMBPOKOM, 2013. - 589 c.

2. Ceprees I'.B. HaHoxumus. - M.: KHuxHbIn [lom YHueepcuTeT, 2009. - 333 c.

3. OCHOBbI HAHOTEXHONOMMM [DNEeKTPOHHBIN pecypc] : y4ebHuk / H.T. Ky3HewoB [n gp.]. - OnekTpoH. oaH. - Mockea :
NapaTenbcTBo 'NabopaTtopus 3HaHwmit', 2017. - 400 c. - Pexum noctyna: https://e.lanbook.com/book/94129. ? 3arn. ¢
3KpaHa.

4. Croitkos N.U., EBTioruH ".A. OCHOBbI HAHOTEXHONOTMK 1 HAHOXMMKK: y4ebHoe nocobure. KazaHb: Mi3gatenbctso
KasaHckoro ([pusonxckoro) penepanbHoro yHusepcureta. - 2010. - 237 c.

5. Nyn, Y. HaHoTexHonoruu: yuebHoe nocobue ons cTyaeHToB: nepeBo ¢ aHrnuiickoro / Y. Myn, ®. OyaHc; MNep. non
peg. lO. V. lNonosuHa. N3paHne 3-e, ncnpaeneHHoe u gononHeHHoe. Mocksa: TexHocdepa, 2007. - 376 c.

6. Myn Y. HanoTexHonoruu: y4ebHoe nocobvie ans CTyneHToB: nepeson ¢ aHrauiickoro / Y. Myn, d. OyaHc; Mep. nog
pex. lO. N. TonosuHa; Oon. B. B. JlyunHuHa. N3paHue 2-e, pononHeHHoe.- Mocksa: TexHocdepa, 2006. - 336 c.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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