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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 "Katanua B HaHoTexHonoruax"; 04.04.01 "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
peaynbtatamm ocBoeHns OMOIM BO

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

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

XMW 1 CMEXHBIX HayK MPpU peLleHUn NpodoecCroHanbHbIX 3a4ad

MK-3 CnocobeH aHanM3npoBaTb HOBYIO Hay4Hyl0 NPObnemMaTrky, NPUMEHSTL METOAbI U
CpeacTBa NNaHMpPOBaHKS, OpraHn3auun 1 NPoBeAeHNS Hay4YHbIX UCCNeLOBaHWA B
BbIOpaHHO 06nacTn xmMum

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
LonxeH AeMOHCTpUPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

NOHMMATb NpPpUHUKUNbI nencTeuns HaHOpPAa3MepPHbIX KaTtanna3aTtopos, NpencTtaBnAaTb BO3MOXHOCTU U
nepcnekTmnebl NPpUMEeHeHNa HaHoKaTannaa n CBA3aHHbIX C HUMK SABNEHUN

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasaen "61.B.04B.01.05 OucumnnuHbl (Mogynn)" OCHOBHOM
npogoeccroHanbHoi obpasosartenbHoi nporpammbl 04.04.01 "Xumns (MIHHOBaUMOHHbIE MaTepuanbl U MeToAbl UX
nuccnenoBaHns)” 1 OTHOCUTCS K AUCUMNANHAM Mo BblOopy.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3daHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUaam yd4ebHbIX 3aHATUN) U HA CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeEMKOCTb AUCLIMINNHBI COCTaBASET 3 3a4eTHbIX(ble) eauHmL(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 28 4aca(oB), B TOM yucne nekuuu - 18 yaca(oB), NpakTuyeckne 3aHsTus - 10 yaca(os),
nabopatopHble paboTsl - 0 Yaca(oB), KOHTPO/b CaMOCToATENbHON paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 44 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMIUHLL: 3K3aMeH B 1 cemecTpe.

4. CopepXxaHue pucUUMNINHBI (MOAYNS), CTPYKTYpPMpPOBaHHOE MO TeMaM (pa3nenam) ¢ yKasaHueM oTBeleHHOro Ha
HUX KOoNn4yecTBa akageMnyeckumx 4yacos u BuaoB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOLOYNIO)

Buabl n yacobl
KOHTaKTHOW paboThbl,
Pa3penbl gucunniuHbl / NX TPyAOEeMKOCTb CamocTositenbHas
N Monayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumu 3aHATUA paboTbl
Tema 1. BeeneHve. HaHoHayka v
1. HaHOTEexHonorns 1 1 0 0 4
Tema 2. Knaccudpmkauus
2. HaHOOObeKToB 1 1 0 0 2
3. [Tema 3. lNoBepxHOCTb TBEPAOLIX TEN 1 2 0 0 6
Tema 4. Ponb katanusa B HAHOXMMUN
4. N HAHOTEXHoNornum 1 2 0 0 6
5 Tema 5. MeTtonpbl uccnenoBaHms 1 5 5 0 6
" [HaHOKaTanuTUyeckmx cuctem
6. |Tema 6. [oMOreHHbIiA HaHoKaTanms 1 2 2 0 6
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Bugabl n yachbl
KOHTaKTHOW paboThbl,
Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
7. (Tema 7. 'eTeporeHHbI HaHOKaTaNn3 1 2 4 0 4
Tema 8. O630p HaHOKATaANUTUYECKMX
8. MPOLECCOB 1 2 0 0 6
Tema 9. buokaTtanus n
. HaHOTEexXHoNornm 1 2 2 0 4
Tema 10. BoamoxHoCTM 1
10.|nepcnekTrBbl pa3BuTnNS 1 1 2 0 0 0
NPUMEHEHUS HaHoKaTanmaa
Utoro 18 10 0 44

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. BeepeHue. HaHoHayka n HAHOTEXHOMOrUs
BeeneHne. HaHoHayka 1 HaHoTexHONOrns. OCHOBHbIE MOHATUS U TEPMUHBI HAHOHAYKW, HAHOXUMAW N HAHOTEXHONOT M.

HaHo o3HavaeT ogHy munnmapaHyto (10-9) yactb Yero-nnbo. HaHoTexHonornst ? 0THOCMTENbHO HOBOE CNOBO, OAHAKO
CTPYKTYpbl 1 YCTPOWCTBA HAHOMETPOBbIX PA3MEPOB HE HOBbI 1 CYLLECTBYIOT Ha 3eMsie CTONbKO Xe, CKOMbKO CywecTByeT
cama Xu3Hb. Bnepsble TepMyH ?HaHOTEXHONOrna? ynotpebun Hopmo Tanurytu B 1974 r., Ha3BaB Tak NpOU3BOLACTBO
nanenvi pasmepom nopsigka HaHoMeTpoB. basncom NHOYCTPUM HAHOCUCTEM SBASIIOTCS HOBblE, paHee He N3BECTHble
CBOWCTBA N (PYHKLMOHAbHbIE BO3MOXHOCTM MaTepuranbHbIX CUCTEM NPU Nepexoae Kk HaHomacwTabam, onpenensiemMblx
0COBEHHOCTSIMM MPOLLECCOB NEPEHOCA 1 pacnpeneneHns 3apsanos, 3HEPrum, Macchl M UHGHOPMaLMK Npu
HaHOCTPYKTYPUPOBAHUK, TO ECTb NPKU Nepexoae k 06bekTam, NPeACTaBNAOWMM COO0 UHTErPaLIMI0 MCKYCCTBEHHO MK
€CTEeCTBEHHO YNopsA04EHHbIX HAHOCUCTEM.

HanocucTema [ matepnanbHbiii 06HekT B BUAE YNIOPSAOHEHHBIX UMW CaMOYMOPSAOHEHHBIX, CBSA3aHHbIX MEX Y COBOi
SMIEMEHTOB C HAHOMETPUYECKMMM XapaKTEPUCTUYECKMM pa3MepamMu, Koonepawums KoTopbix obecneymsaeTt
BO3HWKHOBEHWE Y 06 beKTa HOBbIX CBOMCTB, NPOSBNSIOWNXCS B BULE KBAHTOBO-PA3MEPHBIX,
CVHEpreTUYecKn-KoonepaTmBHbIX, ?rUraHTCKX? aDdEKTOB U APYrvX SIBNEHWIA N MPOLECCOB, CBA3AHHbIX C MPOSIBIEHNEM
HaHoMacwTabHbIx dpakTopoB. HaHomatepuansl U BelwecTsa 1 KOMAO3MLUMMW BEWECTB, NpeacTasnstowme cobon
WCKYCCTBEHHO UM €CTECTBEHHO YMOPSLOYEHHYIO UMW HEYNOPALOUEHHYIO cUCTEMY 6A30BbIX SNIEMEHTOB C
HaHOMETPUYECKNMYN XapaKTEPUCTUYECKMM pa3Mepamm 1 0cobbiM NPOSIBEHNEM (PU3NYECKOTO U (M) XMMUYECKOTO
B3aMMOLENCTBUIA NpK Koonepawuuyn HaHOPa3MePHbIX 3neMeHToB. HaHoTexHonorms U coBOKYnHOCTb METOAOB 1 cnocoboB
CUHTE3a, cOopKM, CTPYKTYPO- 1 hopMOOBpa30BaAHNS, HAHECEHUS, YAANEHUS 1 MOLMPMLMPOBAHUS MaTepranos,
BKNOYAS CUCTEMY 3HAHWIA, HABBIKOB, YMEHUIA, annapaTtypHoe, MaTepuanoBefyeckoe, METPONOrMYECKOE,
WHPOPMaLMOHHOE 0BecneyeHre NPOLECCOB M TEXHONOMMYECKMX OnepaLuii, HanpaBneHHbIX HA CO34aHNe MaTepManos 1
CUCTEM C HOBbIMU CBOWCTBaMU, 06yCNOBNEHHLIMM NPOSIBIEHMEM HaHOMAcLWTabHbIX doakTopoB. HaHoanarHocTuka
COBOKYMHOCTb CMeunann3npoBaHHbIX METOLOB UCCNELOBAHWIA, HAaNPaBAEHHbIX HA N3Y4YEeHWE CTPYKTYPHbIX,
MOPONIOro-TONONOMUYECKMX, MEXAHUYECKUX, SNEKTPOIU3NYECKNX, ONTUHECKMX, BUONOrMYECKMX XapakTepUCTK
HaHOMaTepranoB 1 HAHOCUCTEM, aHaNU3 HAHOKONMYECTB BELLECTBA, M3MEPEHNE METPUYECKMX NapPaMeTPOoB C
HaHOTOYHOCTbIO. HaHoHayka ? cuctema 3HaHWii, OCHOBaHHAs Ha onucaHun, 06 bSICHEHNM 1 NPeLacKa3aHUy CBOMCTB
MaTtepuanbHbix 06 bEKTOB C HAHOMETPUYECKUMI XapPaKTEPUCTUHECKNMM pa3Mepamm nnm cuctem bonee BbICOKOro
METPWYECKOr0 YPOBHS, YNOPSA0YEHHBIX MW CAaMOYNOPSAOYEHHBIX HA OCHOBE HAHOPa3MepPHbIX 9NEMEHTOB. HaHoTexHMKa
? MawWuHbI, MEXaHW3MbI, NPUBOpPbI, YCTPOMNCTBA, MaTepuanbl, CO34aHHbIE C UCMONb30BAHVWEM HOBbLIX CBOWCTB U
PYHKLIMOHANbHbIX BO3MOXHOCTEl CUCTEM MPU Nepexofe kK HaHomacwTabam n obnaaarmlme paHee HeAOCTUXMMbIMU
mMaccorabapuTHbIMU N SHEPrETUYECKMMMN NOKA3ATENSMU, TEXHNKO-3KOHOMUYECKM-MI NapaMeTpamMu 1 chyHKLMOHANbHbIMM
BO3MOXHOCTSIMU.

Tema 2. Knaccudomkaumus HaHOO6HLEKTOB

Knaccuchrkaums HaHOOObEKTOB: HAHOKNACTEPbI, HAHOYACTULLLI, HAHOCTPYKTYpPbl. CBOMCTBA BELWECTB B HAHOPA3MEPHOM
COCTOSIHUW. PasmepHble adpdpekThbl.
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HaHouacTnua ? arperat atomoB ¢ pa3mepamu ot 5 oo 100 HM (103-108 atoMOB), paccMaTpuBaeMbIil Kak YacTb
obbemHoro matepuana. Knacrep ? cnoxHoe o6beMHEHNE HECKONBbKMNX aTOMOB U MONEKYN, pasmMepoM 1-5 Hm (oo 104
aToMOB). ATOMHbIE KnacTepbl MOXHO YCNOBHO KnaccuguumpoBaTtb Ha OCHOBaHUW UX pa3MepoB U CBA3W MeXay
pasmepamm 4acTuLbl U KONMYECTBOM COCTaBNSIOWMX €€ aTOMOB. HaHOCTPYKTYpbl ? HAHOYACTULbI, UMEIOLLNE CIOXHYIO
goopMy 1 cTpoeHne. HaHo06bekTbl KnaccnguLMpyoT No NMHenHbIM pa3mepam: 0D: cBob6oAHbIE U CTABUMNN3NPOBAHHBIE
HaHoKnacTepsbl, PyNNepeHbl, KBaHTOBbIE TOYKM; 1D: HAHOCTEPXXHMW, HAHOHWUTW, HAHOTPYOKU, HAHONEHTbI, BUCKEPHI; 2D:
TOHKME MNEHKM, reTepOoCTPYKTYpPbl, NNeHKM JIsHrMiopa-bnoaxeTT, HAHOMNACTWHBI, aACOPOLMOHHbIE 1
camocobuparoLmMecs MOHOCNON, a TakXe ABYXMEPHbIE MacCKBbl 06EKTOB B HAHOMETPOBOM AnanasoHe; 3D:
HaHoYaCTMLbl M HaHOYaCTMLbI B 060N04Ke, HAHOKOMMO3UThI 1 CaMOOPraHU3YHOWMECS MACCUBbI HAHOOOBEKTOB.
HaHoknacTtepbl MOXHO pa3fnennTb Ha MONEKYNSipHbIE, ra3oBble 6e3nnraHaHbIe, KONNOWAHbIE, MATPUYHbIE U
TBEPOOTENbHbIE.

MeToapbl CMHTE3A KNACTEPOB BKMOYAIOT NPEXAE BCEr0 KOHAEHCALIMIO U3 ra30Boi ¢oasbl: CO3AaHNe NEPECHIWEHHOMO
napa c nocnegyowmm ocaxaeHnem. ObpasoBaHue napa: TePMUYECKOE NCNAPEHNE; UOHHOE, NNa3MEHHOE UK
MarHeTPOHHOE pacrbifieHne; nasepHas abnsuus; ncnapeHne B3pbIBOM 1 T.4. YCTONYMBOCTb KNacTepos
xapakTepuayeTcsi HabopoM Marmdeckmx Ymicen. CTpykTypa 1 pa3mep HaHOOOBHEKTOB OMNpeaensioT nx ceocTea ?
9NEeKTPOHHbIE, MAarHUTHbIE, ONTUYECKME, PeakLUMOHHYO CrocoBHOCTbL U Opyrue.

Tema 3. MoBepxHOCTb TBEPAbIX TEN

nOBerHOCTb TBEepOblX Ten. nOBerHOCTHbIe ABNeHns. nOBerHOCTb MOHOKpucTannos, HaHOKNacTepoB U MOPUCTbIX
COp6eHTOB. ﬂpI/IMeCHbIe aTOMbl. nOBerHOCTb MeTannoB 1 OKCWAO0B MeTaN/oB, 3NEKTPOHHbIE N MarHUTHbIE CBOWCTBA.

Hayky 0 NoBepXHOCTHbIX SBNEHMSIX MOXHO ONPenenuTb Kak 06nacTb, U3y4arollyo NpupoLy NOBEPXHOCTU, T.€. ee
PV3NYECKYIO 1 3NEKTPOHHYIO CTPYKTYPY, a TakXXe B3aUMOLENCTBUS MEX DY MOMNEKyamy B ra3oBoli cpase u
MOBEPXHOCTHIO.

Otanbl pa3sutus n knoyesble durypbl: 1937 r. [JasuccoH, TOMCOH (audpakums aneKTpoHOB Ha kpuctanne),
Hobenesckas npemusi no domauke; paboTta B yCroBusix CBepXBblcokoro Bakyyma. 1930-1950 rr. Mionnep (M3obpeTeHne
SMWCCMOHHOMO N MOHHOrO MUKPOCKOMOB).

C cepeanHbl 1960-x aKTMBHO M3y4aloTC MOBEPXHOCTU C N3BECTHOM Mopdoonormei. B 1970-1980 rr. Ha ocHoBe
N3y4eHUs KaTtanmTn4eckmx NpoLeccoB B PasnnMyHbIX cucTeMax hopMmpyoTca cneayolme BaxHbie naeun: CBa3b
CTPYKTYpbl MOBEPXHOCTM Katanuaaropa v peakLMoHHO CNoCcoBHOCTU; POnb MPEKYPCOPOB; POb NEPECTPONKN
(peopraHnsauumn) NnoBepxHOCTK kartanmaaropa (Op1ib, Comopaxai, KuHr). 2007 r. M'epxapa 9p1nb (lTepmaHus)
Hobenesckas npeMusi No XvMum 3a N3y4eHne reTeporeHHo-KatanmTnIeckux npoLecCcoB.

WNcecnenosaHus B 06nactvi NOBEPXHOCTHBIX SIBNEHWIA CTanM OCHOBOI Anst HAHOHAyKK Bnarogaps pasBUTUID TEXHWKN,
BO3HWKHOBEHWIO HOBbIX MAEN, N BbIACHEHWIO KIHOYEBOW PONN, KOTOPYIO UFPaOT HAHOPA3MEPHbIE SBNEHNS B BAXKHbIX
MOBEPXHOCTHbIX Npoueccax. CneayeT NOMHUTb, YTO YeM ry6Xe Mbl MOrpy>Xaemcsi B HaHOMUp, TeM Bonblue
YBENWYMBAETCS NMOBEPXHOCTb MAaTEPUAna, U TeM 3HaYMTENbHEE CTAHOBATCS CBOMCTBA NMOBEPXHOCTHOrO CNOS.

Tema 4. Ponb KaTtannM3a B HQHOXUMUU U HAHOTEXHONOINU

Ponb katanusa B HAaHOXMMUK N HaHOTexHonornn. Katanms B npoueccax nony4eHuns HaHOOObEKTOB.
HaHOCTDYKTypI/IpOBaHHbIe Katanmn3artopbl. Tunbl HAHOKATANUTUYECKUX CUCTEM, NX XapakTepHble 0cobeHHOCTH.

OcHoBHbIE POV KaTanu3a B HAaHOHAYKe: MONy4YeHUe HAHOCTPYKTYP; HAHOCTPYKTYPbI KaK katanuaaTopbl. Pesontouus,
NMPOVCXOAsias B HACTOsILLEE BPEMSI B HAHOHAyKe, 0OyCOBAEeHa COMYTCTBYIOWMMN AOCTUXEHUSIMU B TEXHONOMMM.
Bo-nepBbix, NosIBUNACH BO3MOXHOCTb MOMYYEHNS1 BCE MEHBLUMX N MEHBLIMX CTPYKTYP; BO-BTOPbIX, MPOUCXOANT
MOCTOSHHOE YBENMYEHNE TOYHOCTM MPUrOTOBNEHUS TAKMX CTPYKTYP.

OCHOBHble XapaKTepUCTUK HAaHOPa3MepPHbIX KaTannaaTopos: Honblias nnowanbs NoBePXHOCTH, BbiCOKas
KaTanutuyeckasl akTMBHOCTb, aficopbupytowas cnocobHOCTb, CKIOHHOCTb K arnomepauum, Xummyeckoe pasHoobpasue,
pasHoobpasHoe NpoucxoxaeHve n npuMmeHeHne. OCHOBHbIE TUMbI: yrnepoOHbie (Yrnepod, yronb, rpadout, yrnepoaHble
HaHOTPYOKW, rpadpeH, doynnepeHbl, HeopraHMyeckne HaHoTPYOKM), MeTannbl U oKcuabl (anoMUHKA, cepedbpo, 30M10TOo,
nnaTtvHa, nannaguii, KobanbT, ANOKCUObI TUTAHA U KPEMHUS, OKCUAObI LMHKA, anioMUHUS, Xenesa, Luepws), MiHb,
KBaHTOBbIE TOYKW 1 Opyrue. 3aBMCMMOCTb CBOMCTB HAHOKATaNM3aToOPOB OT UX pasMepoB B BONbLIOV CTeneH
onpenensioT NPenMMyLIecTsa UX UCNoNb30BaHWs B Katanuse.

Tema 5. MeToabl uccnenoBaHUA HaHOKaTaNIUTUYECKUX CUCTEM
MeToabl uccnenoBaHns HaHOKaTaUTUYECKUX CUCTEM.

KntouesbiM ¢hakTOpPOM pasBuTUS HAHOHAYKW SBUNOCH YCOBEPLIEHCTBOBAHNE CTapbIX U CO34aHNE HOBbIX
WHCTPYMEHTaNbHbIX CPEACTB ONs onpeaeneHns napameTpoB HAHOCTPYKTYpP. [ns nOHMMaHWs CBOWCTB HAHOMaTeEPUanos
Hano, Npex.e BCero, 3HaTb NX atoMapHyto CTpykTypy. Kpuctannorpadguyieckne Metonbl uccnenosaHms
(PEHTrEeHOCTPYKTYPHbIN aHanu3, nopoLkosas audgpakrorpadus). OnpegeneHne pasmepos Yactul, ?
Macc-CnekTpoMeTpuyeckne MeToapl.
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MeToabl MAKPOCKONMMW: NPOCBEYMBAIOLLAS 3NIEKTPOHHAS MUKPOCKOMMS, MIOHHO-NONEBas MUKPOCKOMUSI, CKaHMpytoLlast
Mukpockonusi. CkaHupytollas MuKpockonusi. MpoceeynBatoLas aneKTPoHHAS MUKPOCKOMUS. YCTPOMCTBO CKaHMPYOWEro
TYHHENBHOr0 MUKPOCKONA, MPUHLWMN OEACTBIS KOTOPOro OCHOBaH Ha TYHHENbHOM adpdoekTe. ATOMHO-CUOBOM
MUKPOCKONM, pexXumbl paboTbl. Bce BuabI ckaHUpytoLwei MUKPOCKONUM NPefoCTaBNSOT NCCNeoBaTeNto MHGROPMaLMIo O
Tonorpadoum 1 fedpektax CTPYKTYpbl MOBEPXHOCTY C pa3pelleHreM, 6NM3kM K aTOMHOMY. AHanus Mopgoonorim
CTPYKTYP U MaHMMynsiuusi aToMamm.

CnekTpoCKONUYecKe MeTobl B aHann3e HaHopas3MepHbIX KaTannaaTopoB: UHEPpaKpacHas 1 paMmaHoBcKas
CNEKTPOCKONUS, DOTOSMUCCUOHHASA U PEHTIEHOBCKAs CMEKTPOCKOMNMS, MArHUTHBIA PE30HAHC.

Tema 6. FoMOreHHbIV1 HaHOKaTanu3

["oMOreHHbIn HaHokatanna. KonnongHole Knactepbl U HAHOCTPYKTYpPbI. KonnowaoHble HaHO4YacTMUbI nepexonHblx
MeTannoB Kak KBa3uroMoreHHblie HaHoKatannTnd4eckme CUCTembl.

I'Ipo6neMb| ncnonb3oBaHUsa MeTanIM4ecknx HaHo4YacTuL, B Katann3e CcBsA3aHbl C HEPACTBOPUMOCTbIO, CKNTOHHOCTbIO K
cnnnaHuo 1 arnomepauunn. HaHo4acTuubl MeTannos o6bI4HO HepacTBOPWUMbl B HEOpPraHM4yecknx n opraHn4eckmnx
pacTBOpPUTENAX, HO B KONTIOMOHON (OOPME OHWM MOTyT NPOSABNATb 60ﬂbLIJy}O Katanntn4eckyto akTMBHOCTb. MeTtannnyeckune
4yacTuubl CT8.6I/IJ1VI3I/IDYIOT B Bnae Kkonnonnos npuv noMowm noBepxXHOCTHO-akKTUBHbIX BELWECTB.

MeToapbl CMHTE3A BKIOHAIOT XUMUYECKME METOLbI (MOTEHLMANBHO KPYNHOMacLTabHbIe), 30Mb-reflb MeTOL,
NpeLmnnuTaLmnio, XMMMYeCcKoe ocaxaeHune 1 gpyrue. ns npenoTepalleHns CnMnaHus HaHo4YacTuUL BBOASAT Tak
Ha3blBaeMble 3alMTHbIE NUraHabl U NOBEPXHOCTHO-aKTMBHbIE BewecTBa. CTabunmanpoBaHHble KONNOWAHbIE
HaHOYaCTMLbl Pa3HOO6pa3HbIX METANN0B MOTYT PaccMaTpMBaTLCS Kak KBa3WrOMOrEHHbIE KaTanMTUYeCKne CUCTEMbI B
pasnuyHblx npoueccax. Katanna Ha OCHOBE CynpaMoneKynsipHbIX 1 MaKPOMONEKYNSPHBIX CUCTEM (KpayH-3gompbl,
KpWnTaHabl, KanuKcapeHbl, NofaHabl, NOPVPUHbI, AEHAPUMEPDI U KOMMNEKChI HA NX OCHOBE).

Tema 7. leTeporeHHbI HAaHOKaTanu3

eTeporeHHblt HaHoKaTanu3. TuMbl reTeporeHHbIX HaHOKaTaNUTUYECKUX CUCTEM, METOIbI MONyYEHUS U CBOMCTBA.
YrnepoOHble HAHOCTPYKTYPbI (rpadpeH, yrnepodHble HAHOTPYOKU, doynnepeHsl). HeopraHuyeckue HaHOTPYyOKM.
HaHovacTuubl 1 HaHOKNACTEPbl METANN0B U OKCUO0B MeTannos. [onynpoBoaHNKOBbLIE HAHOYACTULIbI.

YrnepoaHble HAHOCTPYKTYpbl 6Gnarofapst CBOUM YHVKabHbIM CBOMCTBAM MOFYT WMPOKO MCMONb30BaThCs B
KaTanutuyeckrx npoueccax. Ha ocHoBe annoTponoe yrnepoaa pas3paboTaHo MHOXECTBO COBPEMEHHBIX MaTepmarnos ?
KOHCTPYKLMOHHbBIX, UHCTPYMEHTaNbHbIX, TEMN03aWNTHbIX, TONMMEpHbIX U Ap. padeH ? 2D nnockas HaHOCTPYKTypa.
dynnepeHbl (baknbonbl) -O0D HAHOCTPYKTYpPbI, aHANOMU NONMAPOMATUYECKMX CUCTEM, MOTYT 06pa3oBbIBaTb 3HAO-,
9K30-CTPYKTYPbl M COEOMHEHMNS 3aMeLLeHNs; Hanm4ne NonocTM No3BONsIET NCMONb30BaTh UX B KA4eCTBe Kancyn u
NepeHOCYMKOB PasnnyHbIX HacTuL, MOASAPHBLIX U HEMONSPHbLIX OparMEeHTOB.

YrneponHble HaHOTpy6ku (YHT) ? Hanbonee MHTEpPECHbIA NpeacTaBUTeNb C TOHYKM 3PEHMS UCMOMIb30BaHNS B Katanuse.
OHun npeacTaBnsoT coboli 1D NPoBONOKM MONEKYNSIPHOTO pa3Mepa C XOPOLIO pasBMTOR 1 OLHOPOLHOW aTOMHOA
NMOBEPXHOCTbIO 1 06nanarT yaMBMTENbHLIMA MEXaHUYECKUMMU 1 ANEKTPOHHbIMK cBoicTBaMn. YHT MoryT obnanatb
CBOICTBAMMW METaNNOB UMK NONYNPOBOAHNKOB B 3aBUCUMOCTW OT X CTPYKTYpbI. Lnpoko ncnonbaytotcs kak
Katanuaartopbl 1 B KA4eCTBE HOCUTENen 1 NoaNoxXek Ans HaHokaTanuaaTtopos. Moandovkaums nosepxHoctn YHT
YBENMYMBAET UX KaTaNMTN4YeCcKy akTUBHOCTb. VI3BEeCTHbI Mpouecchl, npoTekatowwmne B UMINHOPUYECKON NONocTu
HaHoTpyboK.

HeopraHuyeckrne HaHOBOMOKHA NpeacTaBnsitoT coboit apyroli yHUKanbHbIi knace 1D-pasmepHbix HaHOMaTepranos,
obnanawowmx 0cobbIMU XUMUYECKMMU, (PUINYECKMU 11 MEXAHUYECKMMU CBOVMCTBaMU. Takme HAHOBONIOKHA SIBNSIOTCS
KpVCTaNIN4YeCcKnMm LMINHAPUYECKMMI MaTepuanamm, cnyxat MOLENbHbIMU CUCTEMAMI A1 MOHUMAHNS OCHOBHbIX
SIBNEHWI B OLHOMEPHOM MPOCTPaHCTBE.

MeTannuyeckue HaHokatanmaaTtopsbl. [MaBeHCTBYIOWAS POSb Pa3MepPHbIX 3EKTOB B U3MEHEHUN OCHOBHbIX
XapakTepucTK HaHOKaTanMTUYECKMX 4acTuL, ? akTUBHOCTU, CENeKTMBHOCTU, CTabunbHOCTW. BbisiBNeHne ponu pasmMepos
HaHOKNACTepOoB Ha NpMMepe npoLiecca Aecynbgoypr3aumnm Cbipoii HEgRTU C yyacTeM cynbduaa MonmbaeHa,
HaHeCeHHOro Ha 30/10TYi0 MOAI0XKY. PaspaboTka MoAeNbHbIX HAHOYACTUL, U BbiSIBNEHWE OCHOBHbIX 3aKOHOMEPHOCTEN
NpOTEeKaHUs HaHOKaTaNMTUYECKMX MPOLLECCOB MO3BONSIOT CO3AaBaTb HOBOE MOKONEHUEe KaTannsaTopos.

B HaHOMeTpPOBOM AvanasoHe MOXHO NOArOTOBUTb 06 bEMHBIE MaTepuanbl C MENKUMI MyCTOTAMW, HANPUMEP, LLeONUTHI,
CUNUKaThl, IMMHO3eMbl. BaxHol 0c0BEHHOCTBIO CTONBYATBIX FMH ABASIETCS HANMYME KUCNOTHBIX LEeHTPOB Jlblovca unm
BpeHcTena, roe u npoucxoaut peakums. Takue katanm3aTopbl M3y4anvcb B MPOLECCax KPEKMHra (Hanpumep,
nonyyexHme 6eH3nHa KPeKnHrom Hedptr). OQHUM M3 HELOCTATKOB Crocoba SBNSEeTCs CKNOHHOCTb IMH K KOKCOBAHMUIO.

BaxHeliwune ycnosus CMHTE3a HaHo4YacTuU: HepaBHOBECHOCTb CUCTEM, BblCOKas XxmMnieckas ogHOpOoHOCTD,
MOHOAOMNCNEPCHOCTb. MeTtonb! nonyyeHnsa HaHo4acTuu: noaxonbl ?CBepxy-BHI/I3? n ?CHI/I3y-BBer?. dunanyeckne n
XnMnyeckmne Metonbl NONy4eHnA: Fa3OCpa3HbII7I CVHTE3, XMMN4eCckKoe ocaxgeHune, 30nb-refilb MeTon, MexaHmyeckoe
n3menbyeHne n gp.

Tema 8. 0630p HaHOKaTaNIUTUYECKUX NPOLLECCOB
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0O630p HaHokaTanuTu4eckmx npoueccos. ernapuposaHue bytaHa oo 6yteHa u bytanmeHa. OkucneHne okcmnaa
yrnepoga. OkucneHue kobanbta. OkncneHme nponvnena. MmaponecynbrpoBaHme HedpTenpoayKToB.

Mpumepbi:
MepepaboTka 6romacckl B 6uotonnmeo (katanmaartop: NiO Ha noanoxke n3 y-Al203).
Broansens u3 otpabotaHHOro KynMHapHOro Macna (katanuaatop: HaHoTpybkun coctaga (Al0.9H0.3PW12040)

?3eneHoe? Npov3BOACTBO AN3ENbHOro Tonnmea no duwepy-Tponwy (katanusartop: HaHonopouwku Fe u Co,
npomoTupoBaHHbie Mn, Cu, WenoYHbIMU MeTannamm.

Katanutnyeckoe cxuraHue aenatonnmea (katannsartop: knactepbl Pd, 3awmieHHHbIE MOHOCIOEM rekcaHTnona).
PudbopmuHr aTaHona oo Bogopoaa (katanuaartop: Mesonopuctblii INn203 Ha KpeMHUEBOM Temnnare) u ap.

Tema 9. Buokarannus n HaHOTeXHONOrMM

BrokaTanua n HaHoTexHonorum. buonoruyeckme HaHOO6bEKTLI. Benkn, HyKNENHOBbLIE KACNOTbI, NONMNENTUAbI:
CTPOEHME, CBOWCTBA, Bronornyeckne oyHKLMN. briononumepsl. depMeHTaTUBHBIN KaTanma. PepMeHTbI: CTPOEHME 1
CBOWCTBA, aKTUBHbIN LeHTP pepMEHTOB.

HaHobroTtexHonorus - obnactb Haykn Ha CTbike B1ONOrMM U HAHOTEXHONOMMI, KOTOPAs OXBATLIBAET WMPOKUIA KpYr
TEXHONOrMYECKNX NOAX0[0B, BK/OYaA: NPYMEHEHNe HaHOTEXHOMOrMYECKNX YCTPOMNCTB U HAHOMaTtepunanos B
610TEXHONOTUK; NCNONb30BaHNE BMONOIMYECKIX MONEKYN A5 HAHOTEXHONOMMYECKMX LiEeNeit; cosnaHue
61OTEXHONOrMYECKMX NPOLYKTOB, CBOMCTBA KOTOPbIX ONPEAENsoTCS pasMepHbIMI XapakTepucTukamMm B aunasoHe 1-100
HM; UCMOMb30BaHNe BUOTEXHONOrMYECKUX MOAX0L0B, B OCHOBE KOTOPbIX IEXUT NPUHLMM KOHTPONMPYEMOIA
camoopraHn3auunmnm HaHOCTPYKTYP.

Bronornueckne HaHOO6beKTI: BUpYChl ? 10-200 HM, BEpXHWUIA AnanasoH HaHovacTuy; 6enkm ? 4-50 HM, HUXHWIA
JmanasoH HaHOYaCTUL; aMUHOKUCTOTBI ? 0KOMO 1 HM, MOXHO ynoaobuts HaHonposonoke; NHK ? nBoiiHas HaHoLUemb.

Burononumepbl SBASIOTCS CTPYKTYPHOM OCHOBOW XMBbIX OPraHN3MoB 1 06eCneUnBaoT UX XN3HELESTENBHOCTD,
BbINOMHSAS pa3HoobpasHble bronoruyeckne goyHkumu. K 6uononumepam oTHOCSTCS BEMKIN, HYKNEWHOBbBIE KACNOTHI,
nonucaxapuipl. CywecTByIOT TAKXXe CMELWAHHbIE B1ONONMMEPDI, HANPUMEP, FMKONPOTENHBI (M NUNONPOTEMHBI. Beuay
CBOEro pasmepa 1 yHuKanbHbIX CBOWCTB B1ONoAMMepbl NCNONb3YIOTCS ANs CO34aHUS BUOMUMETNHECKUX
HaHoMaTepuanos. buoMumeTunka ? cosnaHue yCTponcTs, NPMOOPOB, MEXAHU3MOB UMW TEXHONOTUIA, UOES N OCHOBHbIE
SMIEMEHTbI KOTOPbIX 3aMMCTBYIOTCS U3 XMBOW NPUPOLbI.

DdepMeHThl - 6eKoBbIE MONEKYIbI, pexe Monekynbl PHK nnu nx komnnekcsl, yckopsiiowme (katanusupytowme)
XUMMYECKME peakLn B XMBbIX cucTeMax. DepMeHTbl BEICTYNAKT B POV KaTann3aTtopoB NpakTU4Yecky Bo BCEX
B6VOXMMUNYECKMX peaKkLMsiX, MPOTEKAOWMX B XMNBbIX OpraHmaMax: UMu katanuanpyetcs okono 4000 peakuwit. Mo tuny u
MEexaHn3Mmy LeincTBus oepMeHTbl MOAPA3nensoTCs Ha OKCuaopeaykTasbl, TpaHcgpepassl, rmaponasbl, nmasbl,
n3omepasbl, nurasbl. OTINYMTENBHOV 0COBEHHOCTbIO (DEPMEHTOB MO CPaBHEHMIO ¢ HeOENKOBLIMY KaTannsaTtopamu
ABNSIETCS MX BbICOKAsH CreungunYHOCTb. CneunguyHOCTb U aKTUBHOCTb (OEPMEHTOB ONPEenensitoTCsl UX TPEXMEPHOIA
CTPYKTYPOWA U [OCTUralOTCS YaCTUYHOM KOMMIEMEHTaPHOCTBIO pacnpeaeneHuns 3apsaos v rmapodobHbix obnacter Ha
Monekyrne cybctpaTta 1 B LEHTpe CBSA3bIBaHUS cybcTpaTa Ha doepMeHTe. MNpr 3ToM 3dhpeKTUBHOCTL (DEPMEHTOB
3HaYUTENBHO BbIlWe 3NIEKTUBHOCTU HEOENKOBBIX KATanM3aToOpPOB: (PEPMEHTLI YCKOPSIIOT peakuuio B MUIIMOHbBI 1
MUnNMapbl pas, Hebenkosble KaTanusaTopbl ? B COTHU U ThICSHM pa3d. PepMeHTbI LWMPOKO UCMOMb3YHOTCS B MULLEBON U
TEKCTUNbHOW NMPOMBIWNEHHOCTM, B dpapmMakonorum n 6uotexHonorun. MHorve oepMeHTbl MPOMBIWIEHHOr0 Ha3HavYeHns
npon3BoaaTcs BUOTEXHONOMMYECKN.

HaHodhapmakonorus. Maes npyMeHeHns HaHo4acTuL, Ans NoBbIWEHUS 3pGEKTUBHOCTN BO3LENCTBUSA
hapMakonornyeckmx CPeACTB AMArHOCTKU 1 Tepanny OCHOBaHA Ha TOM (hakTe, YTO BELECTBA B HAHOOPME NMEIDT
CBOWCTBA, OTNIMYHbIE OT CBOWMCTB BEWECTB B MAKPOAMCIEPCHOM doopMe. B 4acTHOCTM, BbicOKas yaenbHas NOBEPXHOCTb
HaHoMaTepranos NPUBOLUT K TOMY, YTO NMOBEPXHOCTHbLIE SBNEHUS (ancopbumns?aecopbumns, anresuns) Ha4MHaT urpatb
npeobnagatolLyio porb B MpoLEeccax UX B3aMMOLENCTBISA C MAKPOMONeKynammn 1 B1Uonormieckumy o6bekTamm.
CrencTBueM 3TOro SIBASIETCS TO, YTO AaXE HEBLICOKME KOHLIEHTPALMM HAHOYACTNL, HE OKa3biBAOWME 3HAYUTENBHOIO
TOKCMYECKOro achdhekTa, MOryT NPOU3BOANTD 3HAYUTENBHOE BO3AENCTBUE HA XIMBble OpraHnambl. CructemMatnyeckoe
N3y4eHre 3aKOHOMEPHOCTEN AENCTBUS NEKAPCTBEHHbIX BEWECTB B HAHOPOPME MNO3BONUT ONPELENUTb KaK UX
TepaneBTUYEeCKUIA MOTEHUMAN, TaK U BO3MOXHbIE PUCKU LN 3L,0POBbS YeNoBeKa.

Tema 10. Bo3MOXHOCTU U nepcneKTuebl pa3Bntns U npuMeHeHUs HaHokKartaim3a

BoamMoxHOCTU U nepcneKkTnBebl pa3BnTna N NpUMeHeHNAa HaHokaTannaa O5yCJ‘IOBJ‘IeHbI pa3BuTnemM HaHOHayKn n
HaHOTEXHONOrnn B LIENOM.

rlpOFHO3bI pa3BnUTNA HAHOTEXHONOI W BKNOYAKOT:

KpaTkocpouHas nepcnektusa - 3rotoBneHne MHCTPYMEHTOB M HEKOTOPBIX HOBbIX MATEPUANOB (MOPOLIKK, KOMMO3UTbI)
Ha OCHOBE HaHOTEXHONOrMiA. HekoTopble KOMNaHWUM OpraHU30Bany TakMe NPOM3BOACTBA U YXXE CTAHOBATCS LOXOLHbIMU.
Mpon3BOACTBO OJHOMEPHbIX XMMUYECKMX 1 BMONOFMYECKMX JATHNKOB, MOPTATUBHBLIX MEOULIMHCKUX U ANArHOCTUHECKUX
ycTporicTs. Hayano npon3BoacTBa MUKPOSNEKTPOMEXAHNYECKMX YCTPONCTB.
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CpeLnHecpoyHasi nepcrnekTrea - Havano npovnsBoacTBa ABYXMEPHbIX HAHOSNEKTPOHHbIX YCTPOMCTB (3anoMuHatowme
yCTpOWCTBa, fMcnnen, conHeyHble 6atapen). MosiBNeHne nepapxmieckn CTpyKTyprpoBaHHbIX HAHOMaTepMarnos 1
0CBOEHUE caMocBopky BMOMONEKYN B HAHOTEXHONOMMYECKUX NpoLeccax. m SPIEKTUBHOE NCMONb30BaHNe
HaHOYCTPOWCTB ANs aKKyMyMpoBaHus U NpeobpasoBaHns sHepruv. Passutue METOA0B NACCUBHON NOCTABKM NEKAPCTB
B OpraHna3me 1 OmarHocTvku. NpousBoacTBO MMMNAHTUPYEMbIX MELMLMHCKMX HAHO YCTPOWCTB.

Janekas nepcrektuea - PasButue TpexMepHOi HaHOINEKTPOHMKIN. Pa3Butne HaHomeMumHbl. Pa3paboTka
NCKYCCTBEHHbIX XPOMOCOM. VIcnonb30BaHme KBAHTOBbLIX KOMMNbIOTEPOB A1 pacyeTa XapakTepmucTuk MOeKyn v opyrmx
HaHOO6BEKTOB. Hayano MaccoBoro Npon3BoLCTBa HAHOTOBAPOB.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYeCKOM PyKOBOACTBE NpenoAasarens,
HO 6e3 ero HemocpenCTBEHHOro yyacTusi. CamocTosiTenbHas paboTa noapasnensieTcs Ha CaMoCTOSTENbHYI0 paboTy Ha
ayOMNTOPHbIX 3aHSATUSX U HA BHEAYAUTOPHYO caMocTosTenbHyo paboTy. CamoctosTenbHas pabota obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAE/NbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YUTaroT u
KOHCMNEKTUPYIOT y4ebHyo, Hay4HYO 1 CNPABOYHYIO MNTEpaTypy, BoIMONHAIOT 3a4aHusl, HanpaseHHble Ha 3aKpennexHne
3HAHWA K OTpa6OTKy ymeHvu7| N HaBblKOB, TOTOBATCA K TEKyLWEeMy N MPOMEXYTOYHOMY KOHTPOO NO AUcUnninHe.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHaroWMXCs PernaMmeHTpyeTcs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U SNeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNs 0bpa3oBaTeNbHON NesTeNbHOCTM Mo 06pasoBaTebHbBIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npvikaszom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpensi 2017 ropa Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMA"

YcTtaB heaepanbHoro rocyjapCcTBeHHOro aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO y4pex AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBepCmTeT"

JNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTeEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOYHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OUeHOYHbIX CPeACTB COAEPXUTCS cneayiolas UHpopMauums:

- COOTBETCTBME KOMMNETEHLUIA NNAHMPYEMBIM Pe3dynbTatamM 0By4eHUs Mo LUCLUMNIMHE (MOLYNIO);

- KpUTEPWM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHvie nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTBs, BKOYas TpeGOBaHI/IFI, npegbsasndgemMble K OEeNCTBUAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPyeEMbIM pe3ynbTataM, 3adaHns pas3/IndHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B [punoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUNINHBI (MOAYNS)

OcBoeHue aucumnauHbl (MOayns) NpeanonaraeT U3y4eHne OCHOBHOW 1 LOMONHUTENbHO y4ebHOM nuTepatypbi.
Nutepatypa MoxeT BbiTb AOCTYyMHA 0BOyyatowmnMcst B OAHOM U3 ABYX BapuaHToB (6o B 060MX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE BUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/4eHHbIX KDY noroBopos ¢
npaBoobnanarensamu;

- B NeyaTHoM Buae - B Hay4Hoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum BruneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust HayyHol 6ubnnoTekoil.
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Mporpamma gucumnnuHbl "Katanua B HaHoTexHonoruax"; 04.04.01 "Xumus".

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

KunHeTuka n katanns, nepmoaundecknii XxypHan - http://elibrary.ru/contents.asp?issueid=712147
HaHomatepuanbl, HAHOCTPYKTYpbl, HaAHOTEXHONOrUK - http://e.lanbook.com/view/book/2173/page2/
OCHOBBbI kaTanusa - http://e.lanbook.com/view/book/4312/page431/

OCHOBbI HaHoTexHonoruu - http://e.lanbook.com/view/book/5793/page1/

CnoBapb HAHOTEXHONOMMYECKUX N CBA3AHHBIX C HAHOTEXHONOMMSAMM TEPMWHOB -
http://thesaurus.rusnano.com/search/?q=%D0%BA%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D0%B7+%D0%B2+%D0¥

9. MeTogunyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIMHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumn B xone NeKLUMOHHbIX 3aHSATUIA credyeT BECTW KOHCNEKTMpoBaHue yyebHoro mateprana. Heobxoammo
obpalate BHUMaHVe Ha KaTeropuv, GoopMynnpoBKU, PackpbiBatoLWMe CofepXaHne TeX UK UHbIX
SIBNEHWI 1 MPOLECCOB, Hay4HbIE BbIBOAbI U MPaKTMYECKUe peKoMeHaaumm, NoNoXUTENbHbIA OMbIT B
0paTopCcKOM UcKyccTBe. XKenaTenbHO 0CTaBUTh B paboymx KOHCMEKTax Nnons, Ha KoTopbix fenaTb
MOMETKM N3 PEeKOMEHA0BAHHOM NUTEpaTypbl, LOMOJHSIIOWME MaTepuan NpocnyLwaHHo nekuum, a
Takxe nogyepkuBatoLme ocobyto BAXHOCTb TEX UW UHbIX

TEOPETNYECKMX NONOXEHNI. 3aaBaTb NPenonaBaTenio yTOYHSIOWME BOMPOChH! C LE/NbO YSICHEHUS
TEOPETUYECKMX NMONOXEHWUIA, Pa3PELIEHUSI CMIOPHBIX CUTYaLWiA.

Pe3ynbTaTbl KOHCNEKTUPOBAHUS MOTYT ObiTb NPEACTABNEHbl B PAa3NIMYHbIX (DOPMaX.

MnaH - 370 cxema NPOYNTaHHOro MaTepmana, KpaTkuii (Mnu NoapobHbIi) NepeveHb BOMPOCOB,
oTpaxarowmx CTPYKTYpy 1 NnocnenosaTensHoCTb Matepuana. MNoapobHo cocTaBneHHbI nnaH BroHe
3aMEHSIeT KOHCIEKT.

KoHcnekT - 3To cMcTemMaTnanpoBaHHoe, NTOrMYHOE U3NoXEHUe MaTeprana UCToYHvKa. Pasnnyarotcs
yeTblpe TuMna KOHCMEKTOB:

- MnaH-KOHCNEKT - 3TO pas3BepHyThIV AETaNN3MPOBaHHbINA NnaH, B KOTOPOM LOCTATO4YHO NOAPO6HbIe
3anucy NPUBOASTCS MO TEM MyHKTaM MaHa, KOTopble HYyXAaloTCsl B MOSICHEHWN.

- TekcTyanbHbI KOHCMEKT - 3TO BOCNPOM3BeAeHNe Hanbonee BaHbIX MOMOXEHWU U (DaKToB
NCTOYHVKA. .

- CBOBOHBIV KOHCMEKT - 3TO YETKO M KPaTKo COOPMYNMPOBaHHbIE (M3M10KEHHbIE) OCHOBHbIE
MONOXeHWsl B peaynbTaTe rnyboKoro OCMbICNBaHUS MaTepuana. B Hem MoryT npucyTcTBoBaTh
BbINUCKM, LUTATHI, TE3UCHI; YacTb Matepuana MoXeT ObiTb MpeacTaBeHa niaHoM.

- TemaTuyeckuii KOHCMEKT - COCTABNSIETCS HA OCHOBE U3YyYeHUs psiia UCTOYHUKOB 1 aaeT 6onee nnm
MEHee McYepnbiBaoWMiA OTBET MO KaKoW-TO cxeme (BOMpocy).
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTuyeckme | BaxHol cCoCTaBHOM YacTbio y4ebHOro npouecca B yHUBEPCUTETE SIBNSIOTCS NPaKTUHECKME 3aHATMSI.
3aHATMA MpakTnyeckune (CeMUHaAPCKME) 3aHATUS MPOBOAATCS rMaBHbIM 06Pa30M Mo AMCLUNNMHAM, Tpebyowmm

Hay4YHO-TeopeTnyeckoro 0600bLweHns nMTepaTypPHbIX UCTOYHMKOB, U MOMOratoT CTyAeHTaM rnybxe

yCBOUTb y4ebHbIA MaTepuan, NpMobpecTy HaBbIKM TBOPYECKO paboThl HA LOKYMEHTaMK 1

NepBOUCTOYHMKAMMU.

[MnaHbl CeMUHaApPCKUX 3aHATUI, X TEMaTUKa, pekoMeHayemas nutepaTtypa, uenb 1 3a4ayv ee

n3y4yeHunst cooblalnTcs NpenoaaBaTenemM Ha BBOAHbIX 3aHATUSX MU B METOAUYECKUX YKa3aHMSX No

JaHHOW aucLmMnImHe.

HauyvHasi noaroToBky K 3aHATUIO, NpenoaaBaTtenb ykasbiBaeT CTyAeHTaM CTpaHuLbl B KOHCMNEKTe

nekuwnii, pasaensl y4ebHMKOB 1 y4ebHbIX Nocobuii, YTobbl OHK Nony4uny obliee NpeacTaBieHne o

MeCTe 1 3HaYeHUN TEMbI B N3y4aeMOM Kypce. 3aTeM CnefytoT pekomeHaauum no pabore ¢

OOMONHUTENBHOM NNTEPAaTypPONA.

[MoaroToBka K MpakTU4eCKOMy 3aHATUIO BKOYaeT 2 aTana:

111 - opraHM3auUnOHHbIN;

201 - 3akpenneHune n yrnybneHne Te0PETUIECKNX 3HAHNIA.

Ha nepBoM aTane CTyoeHT NnaHUpyeT CBOK CaMOCTOSTENbHYO paboTy, KOTopasi BKIOYaeT:

-ysICHEHWE 3a4aHNs Ha CaMOCTOATENbHYIO0 paboTy;

-no6op PeKOMEHA0BAHHOW NMTepaTypbl;

-cocTaBfeHve nnaHa paboTbl, B KOTOPOM OMPERENSOTCS OCHOBHBIE MyHKTLI NPEeACTOsAWEN

NnoAroTOBKMU.

CocTaBneHue nnaHa AMCUUMNNMHAPYET 1 NOBbLIWAET OPraHM30BaHHOCTb B paborTe.

BTopoin atan BkntoYaeT HENOCPeACTBEHHYIO NOArOTOBKY CTyAeHTa K 3aHsATUi0. HaymHatb Hano ¢

N3y4eHnsi PEKOMEHO0BAHHOW nuTepaTypbl. Heo6x0AMMO MOMHUTb, YTO Ha NEKLMU 0ObIYHO

paccmaTpvBaeTCs He BECb MaTepuan, a Tonbko ero YacTtb. OcTanbHas ero 4actb BOCMONHSAETCS B

npoLecce caMocToATeNbHOM paboThl. B cBA3n ¢ aTuM paboTa ¢ peKoMeHL0BaHHON nuTepaTtypoi

obsazatensHa. Ocoboe BHUMaHWe Npu 3ToM HeobxoaMMo 0bpaTnTb Ha CoLepXaHNe OCHOBHbIX

MONOXEHWIA 1 BbIBOLOB, 00 bSICHEHME SABNEHUIA U (DAKTOB, YSICHEHUE NPAKTUYECKOrO NMPUNoXEeHNs

paccMaTprBaeMbIX TEOPETUYECKUX BOMPOCOB. B npouecce 310l paboTbl CTyAEHT LOMXKEH CTPEMUTLCS

MOHATb N 3aMOMHUTb OCHOBHbIE MOMOXEHUS paccMaTpmBaeMoro Matepuana, npuMmepsbl, NOsSICHSWNe

€ero, a Takxe pasobparbcs B MANIOCTPATMBHOM Matepuane.

3akaH4mBaTtb NOArOTOBKY CnedyeT COCTaBEeHEM NnaHa (KOHCMEKTa) No n3y4aeMomy matepuany

(BONpocy). OT0 NO3BONSET COCTABUTL KOHLEHTPMPOBAHHOE, CXaToe NpeacTaBieHre Mo N3y4aemMbim

BOMpOCaM.

camocTosi- | B npouecce noarotoBku K 3aHATUSIM NpKY HEOBXOAMMOCTU cleayeT obpallaTbCs 3a KOHCYNbTauuei K
TenbHas npenogaeatento. as Ha KoHCynbTaLmMio, HE0OX04MMO XOPOLLO NPOoLyMaTh BOMPOCHI, KOTOPbIE
paboTa TpebyroT pasbsCHEHMSI.

3anvcu MELoT NepBOCTENEHHOE 3HAYEHUE AN CAMOCTOSTENbHOW paboThl cTyAeHTOB. OHM noMoratoT

MOHSATb NOCTPOEHUE N3yHaeMOoro Mateprana, BblAeNnTb OCHOBHbIE MOMIOXEHUS, NPOCNEANTb UX

NOFVKY 1 TEM CaMbIM NPOHUKHYTb B TBOPYECKYO nabopaTtopuio asTopa. BeneHne 3anuceit

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

MOTOPHYI0 NamsaTb. CnegyeTt NMOMHUTL: Y CTYAEHTa, CUCTEMaTNYeCcKn BeayLero 3anncu, co3naeTtcs

CBOW UHAMBMAOYanbHbIA OOHA NOACOOHLIX MaTEPUANnoB Ans ObICTPOro NOBTOPEHNS NMPOYUTAHHOTO,

Lnsi MOBUNN3ALMI HAKOMNEHHbIX 3HaHWA. OCOBEHHO BaXHbI 1 MONE3HbI 3anncKy TOoraa, Koraa B Hux

HaxO4ST OTPaXEHUE MbICIW, BO3HUKILME NPU CaMOCTOATENbHOM paboTe.

BaxHo pa3smBatb y CTyOEHTOB yMEHME COMNOCTaBNSATb UCTOYHWUKN, NPOLYMbIBATb U3yHaeMbli

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

MN3yd4eHne aucumnnunHbl cnedyet HauymHatb ¢ NpopaboTky HacToswel paboyel nporpamMmel, ocoboe

BHVMMaHue, yoenss uensm n 3aagadam, CTPYKType U cogepXaHuio Kypca.

B xone noaroToBky K 3aHATUSAM HEOOXOAUMO U3YYNTb OCHOBHYIO NUTEPATYPY, 03HAKOMUTBLCS C

LOMOMHUTENBHON NUTEPATYPO, HOBbIMY NYBAMKALMAMA B NEPUOLNYECKUX UOAHUSX: XypHanaXx,

rasetax u 7.4. [Mpu atom TpebyeTcs y4ecTb pekoMeHaumy npenogasatens u TpebosaHus yuebHoii

nporpammbl. CTyAeHT MOXET AOMOMHUTb CNMCOK UCNONb30BAHHOW NUTEPAaTypPbl COBPEMEHHBIMU

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

1cnonb3oBaTb COOCTBEHHbIE MOAFOTOBNEHHbIE y4ebHbIE MaTepuMarnbl NPY HANMCAHUM KYPCOBbIX 1

LUMNOMHbIX pabor.

CTyneHTaM pekoMeHayeTCcs nony4ymTb B BMbnmoTeuHo-MHOPMaLMOHHOM LEHTPE YHMBEPCUTETA

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

ayLMTOPHbIX 3aHATUIA, @ TAKXe A5 CAMOCTOSTENbHOM PaboTbl MO N3YHYEHMIO AUCLUMNUHDI.

YcnewHoe ocBOeHMe Kypca npegnonaraeTt akTuBHoe, TBOPHECKOe y4acTue CTyaeHTa nytem

nnaHoOMepPHOW, MOBCEAHEBHON paboThl.
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Bup pabot MeTtoaunyeckue pekomeHaauum

aK3aMeH dk3aMeH Kak hopMa NPOMEXYTOYHOrO KOHTPOSISI U OpraHm3aunm oby4eHns CnyxmT npuemMom
MPOBEPKU CTEMNEHN YCBOEHNS y4ebHOro MaTepmana v NeKUMOHHbIX 3aHATUIA, Ka4ecTBa YCBOEHWS!
00yyatowmmMmncst oTaenbHbIX pasnenos y4ebHon NporpaMMbl, CRROPMUPOBAHHBIX YMEHMW N HABBIKOB.
Sk3aMeH NpoBOANTCS B YCTHOM chopme B o6 beme yuebHoi nporpammel. [Npenonasatenb Bnpase
3a4aTb OOMOMNHUTENbHbIE BOMPOCHI, MOMOratowWme BbiICHUTL CTENEeHb 3HaHUI obyyarowerocs B
npenenax y4ebHOro Matepmana, BBIHECEHHOro Ha ak3ameH. B neprion NoaroToBky K aK3aMeHy
obyyatolmecs BHOBb 06palatoTcs K npoiaeHHoMy yyebHoMy Matepuany, MCnonb3ays Nekumn u
PEeKOMEHA0BaHHY0 NuTepatypy. [Mpu 3TOM OHU He TOMBKO 3aKPEennsT NoslyYeHHbIe 3HAHUS, HO U
Mony4atoT HOBbIE.

MonrotoBka obyvatolerocs kK sk3aMeHy BKo4aeT B cebs Tpy aTana: camocTosiTenbHast paborta B
TeyeHue npouecca 0by4eHus; HeNoCpPeLCTBEHHAS NOLrOTOBKA B AHM, NPEALECTBYOLME 9K3aMeHy No
TemaMm Kypca; NoAroToBka K 0TBETY Ha BOMPOCH! HEMOCPEACTBEHHO Ha 9K3aMeHe, Ha KOTOPYHo
obyyvatowemycs naetcst 30 MUHYT C MOMEHTa MOMYYEHUS M BOMPOCOB.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOOIMM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniauHe (Moayno), BKalouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLLMOHHDBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYEcKon 6a3bl, He0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

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

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOLWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyvatku pa3aaToyHbIX MaTepranos.
MynbTMeguiiHas ayoutopus.
CneumnanusmpoBaHHas nabopatopusi.

12. Cpeﬂ,CTBa apgantauumv npenogasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy Cc
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme MeTonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOMb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3aHvie BO3MOXHOCTE AJis 06y4atoLMXCsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaLUMIO U3 PasHbIX UCTOYHVKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepPHATUBHbBIX CNOCOO0B, B TOM YMCe BUPTYasbHbIX nabopaTtopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauumn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIz KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Beﬁl/lHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI OIS npoeeneHmnsa BupTyanbHbIX NeKUMin ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHmns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
npoeeneHmns TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N OpraHnu3aummn OopM TEKYLLErO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenmdeHne npogoxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MnHBaANNMOOM Unn nNMUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMU
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectaunmn no OTHOWEHNIO K YCTaHOBﬂeHHOI7I NPOAONIXUTENIbHOCTU NX Coa4ql:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI PopMe, - He Bonee YeM Ha 90 MUHYT;
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- NPOOONXNTENBHOCTX MOArOTOBKM 06y4Yatolerocst K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWwerocs npu 3awmte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IOC BO n yyebHbiM nnaHom no HanpasneHunto 04.04.01
"Xumma" n marmctepckoi nporpamme "VIHHOBaLMOHHbIE MaTepmanbl 1 METOAbI MX MccnenosaHms".
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Mporpamma gucumnnuHbl "Katanua B HaHoTexHonoruax"; 04.04.01 "Xumus".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.01.05 Karanna B HAHOTEXHOOMMSIX

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noagrotosku: 04.04.01 - Xumuns

Mpodhunb NoaroTosku: MIHHOBALUMOHHBIE MATEpPUanbl U METOAbl UX MCCNeA0BaHNA
KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. MonosuH, t0.N. OcHoBbl HaHOTEXHONOrMI [ONeKTPoHHbIN pecypc] / KO.W. TonosuH. ? OnekTpoH. gaH. ? Mockea :
MawwnHocTpoeHme, 2012. ? 656 c. ? Pexum goctyna: https://e.lanbook.com/book/5793

2. Pambuau, H.I'. ®dusnyeckne n xmMmnyeckne 0CHOBbI HAHOTEXHONOMMIA [DNEKTPOHHbIN pecypc] : y4ebHoe nocobue / H.I.
Pambnan, A.B. Bepé3akuH. - OnekTpoH. aaH. - Mockea : duamatnut, 2009. - 456 c. - Pexxum goctyna:
https://e.lanbook.com/book/2291

JdononHutenbHaa nuteparypa:

1. BBELeHUE B HAHOTEXHONOMMIO [SNEKTPOHHBIN pecypc] : y4ebHuk / B.A. MapronuH [n gp.]. ? 9nekTpoH. oaH. ?
CankT-MNeTepbypr : NaHb, 2012. ? 464 c. ? Pexum goctyna: https://e.lanbook.com/book/4310

2. Ceprees I'.B., HaHoxumus [SnekTpoHHbI pecypc] / Ceprees I'.B. - 2-e nsa., ucnp. n gon. - M. : IapatenscTeo
MocKoBCKOro rocynapcTBeHHOro yHmsepcuteta, 2007. - 336 c. - ISBN 978-5-211-05372-4 - Pexum goctyna:
http://www.studentlibrary.ru/book/ISBN9785211053724.html

3. Enncees, A.A. ®yHKUMOHaNBbHBIE HAHOMaTepPUanbl [SNeKTPOHHBIN pecypc] : y4ebHoe nocobue / A.A. Enncees, A.B.
NykawwH ; non pean. b.[. TpetbskoBa. ? OnekTpoH. gaH. ? Mocksa : duamatnmt, 2010. ? 456 c. ? Pexum goctyna:
https://e.lanbook.com/book/59578

4. EpemuH, B.B. OcHoBbl chramnyeckoin xumun. Teopus: B 2 YacTsx [DNeKTPoHHbI pecypc] : yuebHoe nocobue / B.B.
EpemuH, C.N. Kapros, W.A. YcneHckasl. ? 9nekTpoH. aaH. ? Mockga : MiagatenbcTso 'flabopatopusi 3HaHwuii', 2013. ?
590 c. ? Pexum goctyna: https://e.lanbook.com/book/66369

5. HaHocTpykTypbl B 6uoMeauumHe [OnekTpoHHbIn pecypc] / noa pea. K. MoHcansec, K. Xansbepwranrt, K. JlopeHcuH, J1.
Hawup ; nep. c anrn. C. A. bycesa, T. 1. Moconosoi, A. B. XadosiHa. - OnekTpoH. gaH. - Mockea : I3parenscTBo
'Nabopatopus 3HaHwuiA', 2015. - 538 c. - Pexxunm goctyna: https://e.lanbook.com/book/70740
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Mporpamma gucumnnuHbl "Katanua B HaHoTexHonoruax"; 04.04.01 "Xumus".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[]1B.01.05 Katanu3 B HAHOTEXHONOMSIX

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodhunb NoaroToskun: MIHHOBALUMOHHBIE MATEpPManbl U METOAbl UX MCCNeA0BaHNA
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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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