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Mporpamma ancumnnuHbl "dusxummsa HaHomatepuanos"; 04.05.01 "®yHaameHTanbHasa v npuknagHas xmmMms".

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 2 n3 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnuHbl "dusxummsa HaHomatepuanos"; 04.05.01 "®yHaameHTanbHasa v npuknagHas xmmMms".

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
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUYECKNX OCHOB

ChyHOaMeHTaNbHbIX Pa3fenoB XMMUW NPY PeLIeH NPOPECCUOHANbHBIX 3aAau

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

3Hatb knaccugukaumio 1 cnocobbl NoNy4YeHUst HAHOKNACTEPOB M HAHOCTPYKTYP, UX CTPYKTYPY U CBOWCTBA;
hr3MyecKne MeToObl UCCNENOBaHNS HAHOCTPYKTYP; CYLWHOCTb PasMepPHbIX 3OEKTOB B HAHOXMMUW; CTPOEHME 1
npeBpalleHne NOBEPXHOCTY NoA AeCTBUEM aacopbunn 1 Katanusa; TEPMOLMHAMIKY NOBEPXHOCTU U MOBEPXHOCTHbIE
ABNEHUS.

JonxeH ymeTb:
YMeTb caMocTosATeNbHO BblIBMpaTh METOAbI UCCenoBaHNS HAHOOOHEKTOB; OPUEHTMPOBATLCS B COBPEMEHHOIA
nuTepatype no oU3nN4ECKon XMMUN HAHOKIACTEPOB, HAHOCTPYKTYP U HAHOMaTepuUanos.

JlonxeH Bnagetb:
BnapeTtb ocHOBamMu Teopun hyHAAMEHTAIbHbIX Pa3AEeNoB XUMUN.
JlonxeH neMoHCTpmpoBaTb CNOCOOHOCTb Y FOTOBHOCTb:!

3HaTb knaccugprKaumio 1 crnocobbl NMony4eHns HaHOKNIACTePOB U HAHOCTPYKTYP, UX CTPYKTYPY M CBOWCTBA;
goU3nYeckne MeTobl UCCnenoBaHms HAHOCTPYKTYP; CYWHOCTb Pa3MepHbIX 300PEKTOB B HAHOXMMMWW; CTPOEHUE U
npeBpalleHne NOBEPXHOCTU MO NeicTBMEM aacopbunm 1 Katannsa; TepMOANHAMUKY NOBEPXHOCTU U MOBEPXHOCTHbIE
SBNEHUS.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

HaHHas gncuunnuHa (mogynb) BkatodeHa B pasgen "61.B.1B.09.01 OucumnamHel (Mogynm)" OCHOBHOW
npocdpeccroHanbHoi obpasoBatenbHol nporpamMmbl 04.05.01 "dyHoameHTanbHas 1 npvknagHas xumms (Pusnyeckas
XUMUSI)" 1 OTHOCKTCS K AUCUMINANHAM MO BbIBOPY.

OcBavBaeTcs Ha 4 Kypce B 7 CEMECTPE.

3. O6bem AUNCUMNNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOeNlIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatowmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLMNANHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 41 yaca(oB), B TOM Yncne nekuun - 40 yaca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtositenbHas pabota - 31 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMINHLIL: 3a4eT B 7 CEMECTpE.

4. CopepxaHue aMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ yka3daHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMn4eckmux 4acoB M BUAOOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUI NnaH KOHTaKTHON U CaMOCTOATENIbHOM paboTbl MO AUCLUNNINHE (MOAYIIO)
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Buobl n yacbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHole
Jlekumn 3aHATUSA paboTbl
1 Tema 1. OCHOBHblE MOHATUA Y 7 5 0 0
" |TEPMUHBI HAHOHAYKU 1 HAHOXUMUW.
> Tema 2. Knaccucprkauus n cnocobel 7 > 0 0
" Inony4yeHnst HAHOOHBEKTOB.
Tema 3. MeTtognbl nccnenosaHus
3. HaHOOOBEKTOB. 7 4 0 0
Tema 4. [ToBepXHOCTHbIE ABNEHUS U
4. KaTanma. / 4 0 0
Tema 5. TepmoamHamumka
5. NOBEpPXHOCTN. 7 2 0 0
Tewma 6. KnactepHble mogenu u
6. pa3mMepHble adoeKTbI. / 2 0 0
Tema 7. TeopeTuyeckne MetToabl
7. nccnenoBaHMs HAaHOCTPYKTYP / 2 0 0 15
8 Tema 8. MonekynsipHble nMraHgHble 1 v 5 0 0
" |beanuraHaHble KnacTepsbl
Tema 9. YrnepogHble HAHOCTPYKTYpbI.
9. |dynnepeHsbl. ['pacheH 7 4 0 0
Tema 10. Knactepbl MHEPTHbIX ra3os
10. 1 ManblX 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. HaHOTPYOKM 7 4 0 0
Tema 14. TeepaoTtenbHble
14. HaHoKnacTepbl 1 HAHOCTPYKTYPbI / 2 0 0
Tema 15. MatpuyHble u
15.|CYNPaMonekynspHbie HaHoknacTepsl 7 4 0 0
: I
4.2 ConfbIRARE HARRITRURR WHEIH)
Te emMa onpoChl 0€30MaCHOCTU Y -
VICT:;&A%M@%H&WPNW BO3HVKHOBEHMS, 3T4Mbl Pa3eTns2OcHoBHble PloHATMS 1 TepMAHbI HaHpHaykn niiBaHoxumm:
HaHpPTeXHOROF S, HaHOYaETH e KRacTep, HaHPETPYKTY e, HarogreTeMa HaromaTeprartst
Uctppu cnpaska. 40 0 0 31
OC UDbADIT II}JC,IJ,IIU\;DIIII\VI DUSHAVIRAUDTHVIA Aadnf blpyl\lyp.

OCHOBHbIe 3Tarbl BO3HUKHOBEHUS HAayK, U3y4atolyx HaHOCTPYKTYpbI.
Tema 2. Knaccudpmkaumsi u cnocobbl NolyyeHust HAHOO6bEKTOB.

Knaccucrkaums HaHOOObEKTOB: HAHOKNACTEPbI, HAHOYACTMLbI, HAHOCTPYKTYPbI. CNoCco-6bl NONYyYeHNS HAHOOOBEKTOB.
MonekynsipHble knacTtepbl MeTannos. "a3oBble 6e3nnraHiHbIe KnacTepbl, UICTOYHUKM NONYYEHUS U AETEKTUPOBAHME
knactepos. KonnongHblie knactepsl. TBepAoTenbHbIE HAHOKNACTEPLI Y HAHOCTPYKTYPbI. MaTpuyHble HaHOKNacTepsl.
Cynpamoneky-napHble HaHOCTPYKTypbl. KnacTtepHble kpuctannbl v doynneputbl. KOMnakTMpoBaHHble HAHOCK-CTEMBI 1
HaHOKOMMO3WTbl. TOHKME HAHOCTPYKTYPUPOBAHHbIE MNEHKN. YrnepoaHble HAaHOTPYO-KK.

Tema 3. Metoabl uccnepnoBaHUs HAHOOOGBHEKTOB.

CrpaHnua 4 n3 12.
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rD,I/Iq:)paKLl,l/IOHHble MeToAbl: AudppakLums aNeKTpo-HOB, PeHTreHorpadgus. [MoneBble MeToAbI: NoNeBas 9NIEKTPOHHAA n
nonesas MOHHasA MMUKPOCKO-MUA. CKaHI/Ip)/IOI.IJ,aFI 30HO0Basd MUKPOCKOMNUA: CKaHMpyrowas TyHHeNnbHas, atToMHO-CMnoBas 1
MarHMTHO-CUJ1I0Bas MMKPOCKOMUA. rlpOCBe'-II/IBa}OLIJ,aSI ANEKTPOHHAsA MUKPOCKOMNnA. aﬂeKTpOHHaFI CMEeKTpOoCcKonua:
peHTreHoBckasa pOTO3NEKTPOHHAS, Yo ANEKTPOHHAsA N 3N1IEKTPOHHAA O)Ke-CﬂeKTpOCKOﬂVIﬂ. OnTtnyeckas n
konebartenbHas cnekTpockonus. Mecc6ayapOBCKa;| CMNeKTpockKonus. Pa,D,I/IOCI'IeKTpOCKOI'II/IFIZ FI,EI,eprIVI MarHUTHbIN
PE30HaHC, SJ'IGKTpOHHbII7I I'IapaMaFHVITHbII\/'I PEe30HaHC, MUKPOBO/THOBAsA CNeKTpocKonus.

Tema 4. [loBepXHOCTHbIE AABJIEHMSA U KaTanus.

MoBepxHOCTb TBEPABIX TEN. [TOBEPXHOCTHBIE ABNEHNS. ATOMHbIE U MONEKYNsipHbIE opbuTanu. MoBepPxXHOCTb
MOHOKPWCTaNN0B, HAHOKNACTEPOB 1 NOPUCTbLIX COPHEHTOB. MpuMecHbIe aToMbl. [1OBEPXHOCTE METANNOB U OKCUMAOB
MeTannoB, SNEKTPOHHbIE K MarHUTHble CBONCTBA. [10BEPXHOCTHbIE LEHTPbI KUCNOTHOIO Y OCHOBHOTO TUMa. SiBneHue
aacopbuunu, npumepsl agcopbunn. Katanns. Tunbl KatanuTYeCcKnx NpeBpaLLeHmii.

Tema 5. TepmoanHaMuka NOBEPXHOCTM.

Xummnueckuin noteHuman. CeobonHas aHeprus M'mbbca n ceobonHas aHeprusi Menbmronbua. TepMoanHamMmka
NMOBEPXHOCTU 1 NMOBEPXHOCTEN pasaena. TepMoanHammka KpUBOMHERHO NnoBepXHOCTN. CTPYKTypa NOBEPXHOCTM U
MexXdasHbIxX rpa-Huu. Hykneaumsi 1 pocT HAHOKNACTEpOB B HAHOMOPAaX BELECTBA W HA OCHOBE TBEPOOTENbHbIX peakLmiA.

Tema 6. KnactepHble Moaoenu u pasamepHble 3copeKTbl.

Pa3mepHble agpdekTbl B HAHOHAYKE Y HAHOTEXHONOT MK, MPUYMHBI UX BOHVWKHOBEHWS!, BINSIHUE pa3Mepa YacTuL, Ha
hV3UKO-XMMUYECKNE CBOMCTBA BELLECTBA.

MI/IKpOCKOI'II/I‘-IeCKaFI monenb. TepMO,EI,I/IHaMI/ILIeCKaSI mogenb. KBaHTOBO-cTatucTuyeckas Moaenb. KOMI'IbiOTGprIG
monoenu. CDpaKTaﬂbele momenu. O6onoYeyHble MoaEeNN. CprKTypHaﬂ monoenb.

Tema 7. TeopeTuyeckme MetToabl UCCNenoOBaHUS HAHOCTPYKTYP
Heamnupwnyeckre n nonyaMnupryeckme Metonbl pacyeToB, UXBO3MOXHOCTM, MPENMYLLECTBA U OrPaHNYEHNS.

MogoenupoBaHmne CTPYKTypbl CMELaHHbIX YacTul, Metannos. MooennpoBaHne CBONCTB COEAUHEHNIA BHEOPEHUS.
MognenupoBaHmne CTPYKTYPHbIX 3NIEMEHTOB METANINIOOPraHNYECKNX COKOHAEHCATOB.

bpunHble METOAB! KBAHTOBOM MEXaHUKM / MONEKYNSIPHOW MEXaHVKM.

Tema 8. MonekynsipHble nuraHgHbie U 6eanuraHgHbIe Knacrtepbl

Knaccuchrkauus knacTepos: knactepbl WeNoYHbIX METANNOB, aNOMUHNSA U PTYTU, METANNOB U OKCULOB METANIOB,
KnacTtepbl NepPexoaHbIX METANNOB, YrNEPOLHbIE KNAacTepPbl U (oynnepeHbl, BaH-Aep-BaanbCoOBbl KNACTeEPbI), KONMOULHbIE
KnacTepbl

KﬂaCTepr cepe6pa, A/NIOMUHNA, PTYTU. B3anmocsa3b CTpOEHNA N SNEKTPOHHbIX N MArHUTHbIX CBOWCTB.

Tononornyeckoe cOOTBETCTBUE MexXxnay CTpoeHmeM KnactepHbIx COeONHEHN MeTannos n nonnagpunyecknx CoefNHEHNI
HeMeTannos.

Tema 9. YrnepooHble HAHOCTPYKTYpbl. dynnepeHsbl. MpaceH

YrnepogHble knactepbl. OcobeHHOCTU HaHoyrnepoaa. dynnepeHbl: OTKPbLITUE U NONYYEHNE, MEXaH3M 06pa3oBaHus,
CTPOEHMe, Pn3nyeckme N XMMUYecKne CBONCTBa. dHA03ApaNnbHbIEe K 3K3034panbHble doynnepeHbl. PynnepeHsbl
3ameuleHus. NprmMeHeHne doynnepeHos. ['padoeH: nonyyeHne, CTPYKTypa 1 aneKTpoHHble ceoricTea. Moaudukauus
rpadpeHa. lMprumeHeHne rpageHoBbIX CTPYKTYP.

Tema 10. Knactepbl MHEPTHbIX ra30B U MarnbiX MOJIEKYN

HeiTpanbHble 1 NONOXNUTENbHO 3apsiXEHHbIE KNacTepbl MHEPTHbIX Fra3oB. OCOBEHHOCTM CTPOEHUS 1 CBOMCTBA
KNnacTepoB MHEPTHbIX ra3o.. MNoTteHumnan JleHHapaa-LxoHca, MooenMpoBaHNE OCHOBHOMO COCTOSIHUS.

CTpyKTypa knactepoB Manbix Monekyn. [Np1uMepbl KNacTepoB ¢ BaH-4ep-BaanbCoBLIMUA U BOLOPOAHBIMU CBA3SIMU.
WccnenoBaHve anekTPOHHOM CTPYKTYPbI, PacyeTHbIE METOIbI.

Tema 11. KnactepHble peakuum

PaanuyHble noaxonbl, Ucronb3ytolwne Bo3byXaeHHOe CocTosiHMe knacTepa: Teopusi PPK, Teopusi npoMexyTo4Horo
komnnekca PPKM, passutas Mapkycom, Teopusi pa3oBoro npocTpaHCcTea U T. 4. AN18 OLEHKM CKOPOCTM peakumn n eé
pa3MepHoin 3aBUCUMOCTH.

am PAEKTPOHHBH
Crpannua 5 ns 12. BBl YHHBEPCHTET
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Moaens PPK. Monens PPKM 1 nepexonHoe coctosiHne. Monens ha3oBoro npoctpaHcTea. Peakuum pekombuHaumu,
obMeHa, NpucoeanHeHus.

Tema 12. KonnongHble Knactepbl U HAHOCTPYKTYPbI
KonnonnHsle cnctemsl, 06pasoBaHne 1 CBOMCTBA.
dopMunpoBaHmne KONNonaHbIX HAHOCTPYKTYP.

BbICOKO,D,VICI'IepCHbIe CUCTEMBI: 301U, NTMOdOUIIbHbIE U J'II/IO(*)O6Hble KnacTtepbl; Muuennbl, TUMNbl MULENTT; MUKPO3SMYNbCUN.
OpFaHI/I3aLI,I/IFI M caMoopraHmnsaunsa KonnonaoHbixX CTPYKTyp. OnTtnyeckme u 3NEKTPOHHbIE CBOWCTBA KOTONIOHbIX
KnacTtepos. KonnongaHele Kpuctannbl.

Tema 13. dynneputbl U yrnepoaHbie HAHOTPYOKM

dynnepwTbl - OpraHN30BaHHbIE CTPYKTYPbI HA OCHOBE (pynnepeHoB. CTPyKTypa B TBEPLOM TENEe W XULKOW dhase.
Matepuanel Ha ocHoBe (oynnepuToB. Dynnepuap.

YrnepomHble HAHOTPYOKU: CTPYKTYpa, nonydeHne. OOHO- U MHOrOCNOMHbIE TPYOKN. XMpanbHOCTb HAHOTPYOOK.
ONeKTPOoHHblE CBOWCTBA (3N1EKTPONPOBOANMOCTb, NONEeBas 3NEKTPOHHAS SMUCCUS) U NPUMEHEHNe.

Tema 14. TBepaoTenbHble HAHOKNACTEPbl U HAHOCTPYKTYPbI

Cnocobbl NonyYeHNst HAHOKNACTE-POB U HAHOCTPYKTYP: TBEPAOTENbHbIE XUMUYECKME PEAKLIUM, MEXaHOXMUYECKME
peakuuv, yoapHO-BO/IHOBOW CUHTE3, HAHOCTPYKTYPUPOBaHME NoL AEACTBUEM AaBNEHNS. KPUCTANNM3auns aMopdoHbIX
CTPYKTYpP, KOMNakTuposaHne. CTpyKTypHble 0COBEHHOCTU: AedpeKThl U HanpsiXeHusi, (oasoBbie npexoabl. MexaHuyeckne
1 TEN/oBble CBOMCTBA. TOHKME MNEHKM.

Tema 15. MaTtpuuHbie U cynpaMonekynsipHble HaHOK/1IacTepbl U HAHOCTPYKTYPbl. Buonornyeckne HaHOO6BLEKTHI

MaTpuryHble 1 CynpaMonekynsapHbie HaHOKNacTepbl U HAHOCTPYKTYPbI. OpraHNYecKkmne BelwecTsa kak Mmatpuua ans
HaHOKNaCTepOB METANNIOB 1 OKCMAO0B MeTannos. MakpoMonekynsap-Hole U CynpamonekynspHble HaHOCTPYKTYpbl.
Buronornyeckme HaHOOHBEKThI: HYKNEUHOBBLIE KUCNOThI, 6EMKOBbIE HAHOYACTULbI, MONMMNENTUAbI; CTPOEHNE W CBOMCTBA.
Brvononnmepsi.

Tema 16. Bonpocbl 6e30nacHOCTM HAHOTEXHONOTUM

B03MOXHOCTV 1 NEPCNEKTUBLI Pa3BUTUS U MPUMEHEHUS HAHOHAYKW U HAHOTEXHonoruin. Bonpockl 6e3onacHocTy
HaHoTexHonorumii. OueHka NoTeHUManbHbIX PUCKOB: BO3LENCTBNE HAHOMATEPUANIOB Ha XMBbIE OPraHN3Mbl B
MPOMBILNEHHOCTMN 1 NMOBCELHEBHOW XMN3HW.

|_|p06ﬂeMbI NMueH3npoBaHn4a HaHoMaTtepmanos, NPUYNHbI perynmpoBaHnsa NCNob30BaHNA HaHOMaTepmnanos.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BK/tOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyo, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBSTCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKOYAS:

Mopsiook opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creuvaniTerta, nporpamMmmam MarmctTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasoBaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHuns "KasaHckmin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHErO pacnopsaka goenepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLEro npocpeccmoHansHoro obpasosarus "KasaHckuii (Mpuonxckuii) doeaepanbHblii yHuBepcmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doegepanbHoOro yHmeepcuteTa
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6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHLWIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaumm.

B cboHAe OLEHOYHbIX CPeACTB COAEPXUTCS cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatam 0By4eHus o SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPpeacTBaa;
- KpUTEPUM OLIEHMBAHNSA NS KX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNloYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. MepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUS OUCLUMANHBI (MOAYNS)
OcBoeHMe ancLMnnnHbI (MOoYNs) NpeanonaraeT n3y4yeHne OCHOBHOW 1 AONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb LOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BMAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLUMOHHO M3 NtoBON TOYKM NpY BBELEHMM 0BYYatoLLMMCS CBOErO NI0rMHa 1 Napons
OT Nn4Horo kabrHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeYHblin
oOoHA, AomXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 akaemnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxanoro U3 n3gaHnin OCHOBHOM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCIOBUIA
norosopoB KDY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB MHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS BUCLUMNUHBI (MOOYNS)

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. MeToaunuyeckue yKa3aHunsa pnsa o6yqa|ou.l.ux09| no OCBOEHUIO OUCLUUIJIUHDI (MO,D.yﬂSl)
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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:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 9 ns 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnuHbl "dusxummsa HaHomatepuanos"; 04.05.01 "®yHaameHTanbHasa v npuknagHas xmmMms".

- 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 ¢ TpeboBaHnamm dFOC BO 1 yyebHbiM nnaHom no cneumanbHoctu: 04.05.01
"dyHOameHTanbHasa 1 npuknagHas xumusa" n cneynannsauum "®dusmyeckas xmmus".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunannsauns: Prnsnyeckas xmmms

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. lonosuH, 0. V. OcHoBbl HaHoTexHonorui / KO. U. TonoswmH. - Mocksa : MawnHocTpoeHune, 2012. - 656 c. - ISBN
978-5-94275-662-8. - TeKCT : 9NeKTPOHHBI // JlaHb : 3aneKTpoHHO-6nbnmnoteyHas cuctema. - URL:
https://e.lanbook.com/book/5793 (nata obpaueHus: 12.03.2020). - Pexwvm gocTtyna: ans asTopu3. nonib3oBateneil.

2. ['yces, A. V. HaHomatepwvanbl, HAHOCTPYKTYpPbl, HAHOTEXHONOrMK : y4ebHoe nocobue / A. W. lNyces. - 2-e nsa., ncnp. -
Mocksa : PUSMATIINT, 2009. - 416 c. - ISBN 978-5-9221-0582-8. - TeKCT : aNeKTPOHHbINA // J1aHb :
9NeKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/2173 (nata obpaweHusi: 12.03.2020). - Pexunm
JocTyna: ang aBtTopma. nonb3osaTenen.

3. Pambuan, H. I'. ®nsnyeckme n XmuMM4ecKne 0CHOBbI HAHOTEXHONOMWIA ; y4ebHoe nocobue / H. . Pambuan, A. B.
BepéskuH. - Mockea : DUSMATIINT, 2009. - 456 c. - ISBN 978-5-9221-0988-8. - TekCT : aneKTpOHHbIN // J1aHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/2291 (nata obpaweHus: 12.03.2020). - Pexum
[ocTyna: onsg asTopma. nonb3osaTenen.

4. BepeuwaruvHa, 9. A. ®usmyeckas xumns HaHomatepuanos: yuebHoe nocobue / A. A. BepewaruHa. - KasaHb:
KasaHckuin yHusepcuTteT, 2016. - 120 c. - TekcT : anekTpoHHbIn. - URL:
https://kpfu.ru//staff_files/F867215308/Ucheb_posobie_ FHNM_elektronnoe.pdf (aata obpalueHus: 12.03.2020)

5. HaHocTpykTypbl B 6uomeauumHe / non pepakumeii K. MoHcaneec [u ap.] ; nepesog ¢ aHrnmiickoro C. A. bycesa [n
ap.]. - 4-e naga. - Mocksa : Nlabopatopus 3HaHwuiA, 2020. - 538 c. - ISBN 978-5-00101-729-5. - TekCT : aneKTPOHHbI //
NaHb : anekTpoHHo-6mnbnmoTteyHas cuctema. - URL: https://e.lanbook.com/book/135509 (nata obpaiieHus: 12.03.2020).
- Pexwum poctyna: ans astopma. nonb3osaTtenei.

JononHutenbHasa nuteparypa:

1. Cyspanes VI.IN. HaHoTEXHONOrMS: OU3NKOXMMUS HAHOKNACTEPOB, HAHOCTPYKTYP U HaHoMaTepuanos. - Mocksa:
JIMBPOKOM, 2013. - 589 c.

2. Ceprees I'.Bb., HaHoxumus / Ceprees I'.B. - 2-e uzg., ncnp. n gon. - Mockea: V1anatenbcteo MockoBckoro
rocynapCTBeHHOro yHusepcuteta, 2007. - 336 c. - ISBN 978-5-211-05372-4 - TekcT : anekTpoHHbin // 9BC
'KoHcynbTaHT cTymeHTa' : [caiiT]. - URL : hitp://www.studentlibrary.ru/book/ISBN9785211053724.html (nata obpauweHus:
12.03.2020). - Pexwum goctyna : no Noanucke.

3. OcHoBbl HaHOTexHonorum : y4ebHuk / H. T. KyaHeuos, B. M. Hosotopues, B. A. Xabpes, B. 1. MapronuH. - 2-e nag. -
Mockga : JTabopatopusi 3HaHuiA, 2017. - 400 c. - ISBN 978-5-00101-476-8. - TekcT : aNeKTPOHHBIN // J1aHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/94129 (nata obpawenuns: 12.03.2020). - Pexum
JocTyna: ong asTopua. nonb3oBaTtenei.

4. Croitkos N.U., EBTioruH ".A. OCHOBbI HAHOTEXHONOMUK 1 HaHOXMMKK: y4ebHoe nocobue. - KasaHb: Miagatenbctso
KasaHckoro (MpuBonxckoro) denepanbHoro yHnsepcurteta. - 2010. - 236 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

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunannsauns: Prnsnyeckas xmmms

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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