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Mporpamma amcunnnmHbl "OCHOBbBI HAHOXMMKM 1 HaHoTexHonorni"; 04.05.01 "®dyHoameHTanbHas 1 npyuknagHas xumms".

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 amcunnnmHbl "OCHOBbBI HAHOXMMKM 1 HaHoTexHonorni"; 04.05.01 "®dyHoameHTanbHas 1 npyuknagHas xumms".

Mporpammy oucumnnuHel paspaboTan(a)(u) onpekTop xmmmuyeckoro nHctutyta Crolikos V.M. (ompekTopat XuMmny4eckoro
nHctmtyta M. A.M. Bytneposa, Xumunyecknia MHCTUTYT um. A.M. Bytneposa), lvan.Stoikov@mail.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
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-3 CnocobeH NPUMEHATb OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX JUCLMMAVH B
npodbeccnoHanbHoM OesTenbHOCTH

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

NpenMeT HAHOXUMWM 1 HAHOTEXHONOT UK, OCHOBHBIE BMAblI HAHOOOBEKTOB U HAHOMATEPWANoB, MPUOOPLI 1
ycTpoWicTBa, paspabaTbiBaeMble Ha OCHOBE HaHOMATEPVAOB, MPUHLIMM PA3MEPHOrO KBAHTOBAHUS 11 YCNOBUS
HabnoOeHNs! KBAHTOBO-Pa3MEPHBIX SIBNEHUI, (OU3NHECKUE 1 XMMUYECKNE CUCTEMbI MOHXEHHOW Pa3MePHOCTY,
0COBEHHOCTY SHEPreTUHECKOro CnekTpa U NepeHoca YacTuL, B MHOFOCTOMHBIX CTRYKTYPax ¢ peskumu
NMOTEHUMANbHLIMU FPAHULLAMW, OCHOBHBIE HAYYHO-TEXHNYECKME NPOBNEMbl HAHOTEXHONOTUM U NEPCMNEKTUBbLI Pa3BUTHSA
JaHHOW cpyHOaMeHTanbHOM 06nacTy 3HaHWIA.

JonxeH ymeTb:

NPOrHO3MPOBaTh YCTOMYMBOCTb U (OUINKO-XUMNYECKUE CBOMCTBA HAHOOOBEKTOB M HAHOMATEPMWANIOB;
OPVEHTNPOBATLCS B COBPEMEHHO NuTepaType 1 BECTU OUCKYCCUIO N0 HAHOXUMUM U HAHOTEXHONOrnu;

CaMOCTOATENIbHO CTaBUTb 3a4a4u No Co3naHMio NN NpakTn4eckomy npmMeHeHuo HaHOOOBHEKTOB U HaHomMaTtepmnanos
ONa pelweHnsa KOHKpPeTHbIX 3a4a4 HaAHOTEXHONOrnu;

OpPVEHTNPOBATLCS B METOAAX MONYHEHNS N UCCNEA0BaHNS HAHOCTPYKTYP: CKaHUPYIOWeE TYHHENbHON MUKPOCKOMNNMN 1
CnekTpockonuu;

JonxeH Bnanetb:

HaBblkaMW TBOPYECKOro 060611eHns NoNy4YeHHbIX 3HaHWA, KOHKpPEeTHOro n 0O6BEKTUBHOMO U3NTOXEHNS CBOMX 3HAHWIA B
MACbMEHHON U YCTHOI7I popMe, pyHOoaMeHTanbHbIMU 3HAHUSAMN O cneundgmke NnoBefeHns BellecTsa B HAHOMETPOBOM
pa3MepHOM AmnanasoHe, NOHUMAaTb MEXaHN3M BO3HUKHOBEHNSA pa3MepHbIX oU3NYECKUX U XUMNYECKNX 3GDDEKTOB.

LonxeH 0eMoHCTpUpPoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
NPUMEHSATb NONYYEHHbIE 3HaHNS Ha NpakTuKe.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.04.02 OucumnnunHbl (Mogynn)" OCHOBHOM
npocdpeccroHanbHoi obpasoBatenbHoi nporpamMmbl 04.05.01 "dyHoameHTanbHas v npuknagHas xumMust (XuMus
3NIEMEHTOOPraHNYECKUX COEANHEHWI)" U OTHOCUTCS K AMCUMNANHAM MO BbIBOpY.

OcBauBaetcs Ha 2, 3 kypcax B 4, 5 cemecTpax.

3. 06bem aucuMnauHbI (MOAYNSA) B 3a4eTHbIX eAUHULLIAX C YKa3aHWeM KOIMYeCcTBa YacoB, BblAENEHHbIX Ha
KOHTaKTHYy0 paboTy obyuaroLuxcs ¢ npenopasarenem (N0 BUAAM y4e6HbIX 3aHATUIA) U HAa CAMOCTOSATENbHYO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb ANCLMMNANHBI COCTaBASIET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 37 4aca(oB), B TOM Yucie nekuun - 36 4aca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopaTopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas paboTta - 35 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: OTCYTCTBYET B 4 ceMecTpe; 3a4eT B 5 cemecTpe.

4. CopepxaHue OUCLUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCcKui nnaH KOHTaKTHOW M CaMOCTOSITeNbHON paboThl MO AUCLMNNIMHE (MOAYNIO)
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Mporpamma amcunnnmHbl "OCHOBbBI HAHOXMMKM 1 HaHoTexHonorni"; 04.05.01 "®dyHoameHTanbHas 1 npyuknagHas xumms".

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnmHbi / WX TPYAOEMKOCTb CamocrosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnyeckunelabopatopHbie)
Jlekumn 3aHATUSA pab6orthbl

Tema 1. BeefgeHune B HAHOXMMUIO U

1. HaHOTEXHONOIMIO. 4 2 0 0 0
Tema 2. OCHOBHble NOHATMSA

2 HaHOXMMMWU N HAHOTEXHONOTUN. 4 2 0 0 0
Tema 3. VicTopus passutus

s HaHOTEXHONOrniA. 4 2 0 0 0
Tema 4. ViHcTpymeHTapuia

4. HaHOTexHonora. 4 2 0 0 0
Tema 5. CynpamonekynsapHas Xxumns

5. | camocbopka OCHOBHblE TEPMUHbI 1 4 2 0 0 0
NOHATUS.
Tema 6. bynywee HaHOTEXHONOMUIA:

6. npobnembl 1 NEPCNEKTUBDI. 4 2 0 0 0
Tema 7. KopnyckynsipHo-BonHoOBas

7. [npupoaa aneKTpoMarH1THOro 4 2 0 0 0
N3Ny4eHUs N CTPOEHKEe aTtoMa.
Tema 8. KBaHTOBblE pa3MepHble

8. adbchekTbl. KoHTponbHas pabota 4 2 0 0 18
Tema 9. KBaHTOBblE TOYKY,

9. MPOBOMIOKM M NMNOCKOCTHU. 4 2 0 0 0
Tema 10. O6bEKTbI HAHOXUMUM.

10. Knaccudomkaumm HaHo4vacTumu,. 5 2 0 0 0
Tema 11. Cnocobbl nonyyeHns

1. HaHo4acTuL. 5 2 0 0 0
Tema 12. YrnepogHble

12.|HaHomMarepuans - nony4yeHue, 5 2 0 0 0
XxapakTepucTuka, CBOMCTBA.

13.|Tema 13. "YMHble" HaHOMaTepuansl. 5 2 0 0 0
Tema 14. MpuHUUNbI
PYHKLMOHNPOBAHWS

14. NonynpPOBOLHUKOBOWN 3NEKTPOHUKM. 5 2 0 0 0
JHK-komnbioTep.
Tema 15. HaH006bekTbl Kak OCHOBA

15.|HOBbIX NIEKAPCTB 1 CUCTEM KX 5 2 0 0 0
HanpasfeHHON OOCTaBKW.
Tema 16. HaHoguarHocTumka.

16. OHK-4unbl 1 6rounnbl. 5 2 0 0 0
Tema 17. 'eHHas Tepanus un

17.|anektponopaumsi. PekoMbUHaHTHbIE 5 2 0 0 17
IOHK. KoHTponbHas pabota
Tema 18. HaHoTexHOnornm u

18. 6romMuMeTUKa: nogpaxas npupoae. 5 2 0 0 0
Ntoro 36 0 0 35

4.2 CopepxaHue AUCUUMIUHLI (MOBYNS)
Tema 1. BBepeHne B HAHOXUMMIO 1 HAHOTEXHONOTUIO.

BeeneHue B HaHoTexHonorwio. Llenn n 3agayn HaHoTexHonorun. drusmyeckne 1 TeXHONOrm4eckre npobnems 1
OrpaHn4YeHns MUKPOMUHMATIOPU3aLnmK NONyNpOBOAHNKOBBIX YCTPOWCTB. MNprMeHeHe MeTo40B HAHOTEXHONOMUN ANs
YMEeHbLUEeHNs pa3MepoB Npnbopos.. MNepcrnekTBHbIE HAaHOMaTepWanbl U HanpaseHUs HAaHOTEXHONOrK. Buayanmsaums u
KOHTPONb pPe3ynbTaToB HAHOTEXHOMOI W - 06si3aTenbHOE YCNoBUE ANl UX peann3aumnn u passutms.

Tema 2. OCHOBHbIE MOHATUA HAHOXUMWUU U HAHOTEXHOJIOT M.
OCHOBHbIE MOHATUSA HAHOXMMUW 1 HAHOTEXHONOTMW. DNeKTpocTaTnyeckne acpekTbl, NOKaNbHbIA TENTOBOR HArpes,
nnactmyeckas gedoopmaumns, nosiesoe ncnapeHne rnonoXuTeNbHbIX U OTpUUaTenbHbIX MOHOB, NOHAEPOMOTOPHbIN

adhbdhekT, 3dpdEKT 3NeKTPOHHOro BeTpa. Knaccudpukaumsi 06 bekToB HaHOXMMKUK. OCHOBHbIE TWMbl HAHOOOBHEKTOB U
HaHOCUCTEMbl Ha UX OCHOBE.

CrpaHnua 4 n3 12.
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Tema 3. UcTopuna pa3BuTUA HAHOTEXHONOMUIA.

VcTopuns passutns HAHOTEXHONOMMIA. HAHOCTYKTYpHbIE SNEMEHThI BelecTBa. HaHOCTPYKTYpHblE aNeMEHThI BelecTsa:
aToMbl, MONEKYIbl, oynnepeHbl, HAHOTPYOKHK, knacTepbl. KBaHToBble To4kmM (KT) - CKYCCTBEHHBIE MOMEKYIbI.
HaHocTpykTypHble nonumepsl. MNneHkn NeHrmiopa - bnoaxett. KonnongHble pactsopbl. HAHOCTPYKTYpUPOBaHHbIE
NNeHKM

Tema 4. UHCTpyMeHTapuin HaHOTeXHoora.

VlHCprMeHTapI/IIZ HaHOTexHoora. MaTepmanbl Ha OCHOBE HAaHOCTPYKTYPHbIX 3N1EMEHTOB. HaHOKpI/ICTaJ'I}'IbI, HaHOpr6KI/I,
HaHOCTEP>XHN N X NPON3BOLOHbIE. CTDYKTyprIe 3NIeMEeHTbl OANng HaHoMartepunanos 6onee BbICOKOrO nopsanka.
YFﬂepO,ﬂ,Hble HaHOpr6KI/I, TEXHONOrnsa N3roToBieHUA, CTPYKTypa u csowcTtea. Metonbl nonyyeHns n nccnenosaHus.

Tema 5. CynpamonekynsipHasi XMMusi U caMoc6opKa OCHOBHbIE€ TEPMUHbI U MOHSATUS.

CynpamonekynsipHasi xumusi 1 camocbopka - OCHOBHbIE TEPMUHbBI 1 OCHOBHbIE MOHSATUSA. MaTtepuansl 9NeKTPOHWKU 4Ns
HaHOTEeXHONOrn. KpemMHuin 1 ero Mogmukaumm, B TOM HYUCNIE, KPEMHUIA HA N30NATOPE, NOPUCTLIA KPEMHUIA,
HaHOKPUCTaN/bl KPEMHUS B AVOKCUAE KPEMHMS. CynpaMoneKynsipHble aHcambnun. cynepmonekynbl . Bruckepsl.
MaHraHuTbl.

Tema 6. Byayuiee HaHOTEXHONOTUIA: NPO6NEMbI U NepPCNeKTUBDI.

Byaywee HaHoTexHONOrWiA: Npobnembl 1 NepcnekTvebl. eTepocTpykTypbl (T'C) 1 Hanbonee pacnpocTpaHeHHble
CMCTEMbI NMoJynpoBOAHUKOBLIX MaTepranos Ha OCHoBe TBepablx pacTeopos A3B5. TpoiiHble U YeTBepHbIe COeaUHEHNS
Ha ocHoBe A3B5. MaTepuvanbl Ha 0CHOBE HATPUAOB 1 UX NpuMeHeHne. Ocobblit MHTepec NpeLCcTaBNsSoT CoeAnHEHNS
METannoB C a30TOM, TaK Ha3blBaeMble HUTPUIbl, CPEaN KOTOPbIX MHOrMe 06n1anatoT BbICOKOM OrHEeYNnopHOCTbIO,
ON3NEKTPUYECKMM 1 NONYNPOBOAHVNKOBLIMU CBONCTBAMM, CNOCOBHOCTLIO NEPEexoanTb B CBEPXMPOBOLHMKMA NpY
OTHOCUTENbHO BbICOKUX TEMMEepaTypax, BbICOKON XMMMYECKON YCTONYMBOCTBIO B Pas3fiINyHbIX arpecCcuBHbIX Cpeaax.
MHorue 13 HUTPUOOB YXe YCrNewHO UCNONb3YTCS B 3IEKTPOHUKE, aTOMHOW MPOMbIWNEHHOCTU, TEXHWKE
NoNynpPoOBOLHVKOB U OM3NEKTPUKOB, B KOCMUYECKOV TEXHVKE, COBPEMEHHOM MaLNHOCTPOEHNM, METannyprium, B
3NEeKTPOTEXHVKE U APYruX OTPacnsx.

Tema 7. KopnyckynsipHO-BONIHOBasi NPUpoAa 3NeKTPOMarHMTHOro U3Ny4eHusi U CTpoeHue atoma.

KopnyckynsipHo-BONHOBas Npupoaa snekTpoOMarHUTHOrO U3NyYeHust U cTpoeHne atoMa. CyOMUKPOHHbIE TEXHONOTUN.
YMeHbLIEHNE Pa3MEPOB 3IEMEHTOB METOLAMMN TPAAMLUMOHHOW NnaHapHO TEXHONOMUN 3a CHeT pa3paboTkm, CO34aHMS 1
NPYMEHEHMNS 3KCTPEeMasbHbIX YNbTPagIUONETOBbIX MCTOYHMKOB N3NYHEHNS CO CBEPXKOPOTKOW OANHOM BOMHbI (13.5 HM)
npv npoteccax nurorpacdum.

Tema 8. KBaHTOBbIe pa3mepHble 3dpcpekTbl. KoHTponbHas paboTa

KBaHTOBbIE pasmepHble adpapekThl. ICTOYHMKM aKCTpeManbHoro ynbTpaduoneta. JlazepHoe nanyyeHue:
B3aMMOLENCTBME C NMOBEPXHOCTLIO U NpuMeHeHne B HT. HaHonutorpacms. OCHOBHbIE BULLI HAHONUTOrPahn 1 ee
NMPUMEHEHWE B N3rOTOBNEHUN UHTErPaNbHbIX NPMOPOB. SNEKTPOHHAS, NOHHAS U PEHTIEHOBCKAS NUTOrPacomu.
MN3roToBneHne HaHOTOYEK 1 HAHOMPOBOMOK NUTOrPACPNHECKUMY METOLAMN.

Tema 9. KBaHTOBbIe TOYKW, MPOBOSIOKU U MSIOCKOCTM.

KBaHTOBbIE TOYKM - TPEXMEPHAs NoTeHumanbHasa sma. KsaHToBble TO4YKM, NPOBONOKK U nnockocTu. CamoopraHnsaums
KBaHTOBbIX TOYeK U HUTeln. KBaHTOBblEe ToYkM. CaMoopraHn3oBaHHbI pocT No MexaHn3My CTtpaHcku-KpacraHosa.
Teopus camoopraHn3oBaHHOro pocTa KBaHTOBbIX To4eK. CUCTeMbl NOAYNPOBOAHMKOBbLIX Matepmanos Ans BblpalumMBaHnS
cTpykTyp ¢ KT.

Tema 10. O6bekTbl HaHOXUMUK. Knaccudomkauum HaHoYacTuULL,.

O61bekTbl HaHoXMMMK (EanHnyHble aTombl, Knactepsbl, HaHo4acTmubl, KomnakTHoe BewwecTso). KonmyecTso atomos,
onpenensowmx BEPXHIOK rpaHnLy HaHoYacTUL, UHAMBUAYANbHO A5 KaXAoro coeanHeHns. Knaccudguvkaumm
HaHo4acTuu. HaHoneyaTHas nutorpadus. MarotosneHune wramnos. Belibop pe3ncTos, nonMMetTunMeTakpunar.
PeakTvBHOE MOHHOE TpaBneHue.

Tema 11. Cnoco6bl Nony4yeHUsi HaHOYacTULL,.

Cnocobbl NonyYyeHns HaHoYacTUL. dnuTakcuanbHble MeToabl. XMMUYeckoe ocaxaeHue us naposoii dpasbl (CVD): ero
BUIbl, OCHOBHbIE 3aKOHOMEPHOCTU U METOAVKA. DNUTAKCUS U3 METANNI00PraHNYeCcKUX COeANHEHWI U NETY4nX
HeopraHuyeckmx rugpuaos (MOCVD). Hanbonee pacnpocTpaHeHHble CUCTEMbI BEWECTB - UCTOYHUKOB KOMMOHEHT
MonynpoBOLHNKOBbLIX MaTep1arnos 1 TBEPAbIX PACTBOPOB.

Tema 12. anepo.u.Hble HaHOMaTepuanbl - NoNly4eHue, Xxapaktepmnctuka, cBoOMCTBa.

YrnepopaHble HaHoOMaTtepuansl - NoNyYeHne, XxapakTepucTuka, ceoncTea. OTKPbITbIE U 3aKPbITbIE, OLHOCNOWHbIE U
MHorocnoiiHele. CamoopraHmaaums HaHoTpybok. MNpeobpasoBaHue nnaHapHbIX HANPSIXXEHHbIX FeTepoCTPYKTYP B
TpexMepHble, MMeolre paamanbHylo CUMMETPULO (HaHOTPYOKK). MNepcnekTnBbI N3roTOBNEHUS 3NEKTPOHHBIX MPUOOPOB C
NPUMEHEHNEM HaHOTPYOOK.

Tema 13. "YMHbIe" HaHOMaTepuansol.

YMHbIe HaHOMaTepwmasbl. POCT HAHOCTPYKTYP Ha GhaceTUPOBaHHbBIX MNOCKOCTSAX. TpexXMepHbie MacCUBbI
KOrepPEHTHO-HaMpPSXeHHbIX OCTPOBKOB. Maccusbl BepTUKanbHO-cBA3aHHbIX KT. TpexmepHbie MaccuBbl
KOrepEHTHO-HaMpPAXeHHbIX OCTPOBKOB. MaccuBbl BepTukanbHO-cBa3aHHbIX KT. [Neprnoaonyeckne cTpykTypbl MIOCKMX
nomeHoB. CTpyKTypbl C NEpUOANYECKOV MOOynsSuMel CoCTaBa B aNMTaKCMasbHbIX MAEHKax TBEPAbIX PpacTBOPOB
nonynpoBOaHMKOB. [10nynpOBOAHMKOBbIE Na3epbl HA OCHOBE FrETEPOCTPYKTYP C KBAHTOBLIMM TOYKAMU.
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Tewma 14. MpuHUUNBbI PYHKLMOHMPOBaHUS MNONYNPOBOAHMKOBOWN aneKTpoHuKu. AHK-komnbiotep.

MpuHLUMNBI PYHKLNMOHNPOBAHNS NONYNPOBOAHUKOBON 3nekTpoHukK. JHK-komnbloTep. MNeproanyeckne cTpykTypbl
NNOCKNx nomMeHoB. CTPYKTypbl C NEPUOAMYECKOn MOOyNnsaLUner cocTaBa B anuTakcmanbHbIX MeHKax TBepablX pacTBOPOB
nonynpoBoaHMKOB. [1o1ynpoBOAHMKOBbIE Na3epbl HA OCHOBE reTEPOCTPYKTYP C KBAHTOBbIMU TOYKaMu. eTepoCcTpyKTypbl
¢ kBaHTOBbIMM siMamm (K4). MpuHumnel BbIGOpa NonynpoBOaHMKOBLIX MaTepuanos. MooynsiumoHHoe 1 d-nernpoeaHue.
[eTepoCTPYKTYypbl C BbICOKOWM MNOTHOCTBIO ABYMEPHOr0 3NEKTPOHHOro rasa (436N). TpaH3ucTopbl C BLICOKOM
NOABUXHOCTbIO anekTpoHoB (HEMT-TpaHauncTtopsl). CeepxpeweTku (CP) kBaHTOBbIX sM. [1onynpoBOAHMKOBbIE Nasepbl
Ha OCHOBE reTepoCTPYKTYp C KBAHTOBbIMU SIMaMU.

Tema 15. HaH006BbeKTbl KaK OCHOBa HOBbIX NleKapcTtB U CucTtem nx HanpaBneHHoﬁ AO0CTaBKW.

HaHoo6bekThl kak OCHOBA HOBbIX JIEKAPCTB Y CUCTEM WX HamnpaBneHHOW A0CTaBKW. IOHHbIM CMHTE3 HaHOCTPYKTYp Ha
NMOBEPXHOCTW U B 06 BEME NONYNPOBOAHMKOB. POPMMPOBAHME HAHOKPUCTASINIOB KPEMHUS U repMaHunst B AVOKCUAE
KPEMHMS 1 MOoNMMEPHbIX MaTtepuanax npu noHHo 6ombapauposke. [Mpouecchl caMoopraHn3aumm HaHoCTPYKTYp npu
VNOHHOM CUHTe3e. AHN30TPOMHOE PaChbIIEHNEe NOBEPXHOCTU NMONYNPOBOAHUKOBLIX MaTepranos Npy BO34eACTBIAM
VIOHHBIX MYy4YKOB.

Tema 16. HaHoaunarHoctuka. A HK-uunbl u 6uounnsbi.

HaHoo6bekThl kak OCHOBA HOBbIX IEKAPCTB 1 CUCTEM WX HanpaBneHHOW A0CTaBKW. IOHHbIM CMHTE3 HaHOCTPYKTYp Ha
NMOBEPXHOCTW U B 06 BEME NONYNPOBOAHMKOB. POPMMPOBAHIE HAHOKPUCTASIIOB KPEMHUS U repMaHusi B AVOKCUAE
KPEeMHMS 1 MOoNMMEPHbIX MaTepuanax npu noHHon 6ombapavposke. [Mpouecchl caMoopraHn3aumm HaHoCTPYKTYp npu
WNOHHOM CUHTe3e. AHN30TPOMHOE pPacnblieHe NOBEPXHOCTU NONYNPOBOAHUKOBLIX MaTepranos Npy BO34EACTBUAN
VNOHHBIX MYy4YKOB.

Tema 17. FeHHas Tepanua u anekTponopauus. Pekom6uHaHTHbie JHK. KoHTponbHas pabota

"eHHas Tepanus n anekTponopaums (co3naHue nop B GUCNONHON NUnNuaHok MembpaHe Non feCTBMEM SNEKTPUYHECKOrO
nons. 910 sIBNEHNe NCNonb3yeTcsl B GMOTEXHONOMrUM ANs BHeApeHus makpomonekyn (06biyHo JHK nnm PHK) B knetkn
mnekonuTatrowmx, baktepuit nnn pacteHuin). PekombuHaHtHole HK. M'eHHas uHxeHepusi. MyTtaummn. PecTpukumsi.
TpaHcaykuusi. OBMeH reHeTMHeckM MaTepuanoMm.

Tema 18. HaHoTexHONOrMM u 6MoMMMeTHKA: NoApaxas npupoae.

HaHoTtexHonorum n 6uommmeTtuka: nogpaxas npupone. KoHctpympys ns 6enkos. Mopenkn na monekyn OHK.
PHK-HaHoMawwuHbl. PuboHyknenHosas kucnota (PHK) ucnonbsyetcs ans cosfaHus normyeckmx CxeM, CnocobHbIX
BbIMOMHATb pPasfnyHble BblYucneHns. Bupycel. HoBble HaHoycTporcTea M3 PHK ons BoCnpuHATMA 1 aHanM3npoBaHus
MHOXECTBA CMIOXHbIX CUrHANOB B XUBbIX KNeTKax.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSAITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucuUnInHe (MOAOYIHO)

CamocTosiTensHas paboTa 0byHaoWwmxcs BbIMOMHAETCS N0 3a[aHNI0 1 NPY METOAMYECKOM PYKOBOLACTBE Mpenonasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
AyMTOPHBIX 3aHATUAX U HA BHEAYOUTOPHYK CaMOCTOSATENbHYO paboTy. CamocTosTenbHas pabota obyyarowmxcs
BKJIHOYAET Kak MOJIHOCTBIO CaMOCTOSATENBHOE OCBOEHME OTLENbHbIX TEM (Pa34eNoB) ANUCLMMINUHLI, TaK U NPoPaboTKy TEM
(pa3penos), ocBavMBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi camocTosiTenbHOM paboTbl 06yyatolmecs YuTaoT u
KOHCMNEKTUPYIOT Y4eOHYI0, HAy4HYIO 1 CMPABOYHYIO NMNTEPATYPY, BBIMOMHAIOT 3a4aHuNs, HanpaBieHHble Ha 3aKpenneHne
3HaHWUiA 1 0TPabOTKY YMEHWA 1 HABLIKOB, FTOTOBATCS K TEKYLEMY U MPOMEXYTOYHOMY KOHTPOO MO AMCLUMINHE.
OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIOYas:

Mopsnok opraHM3aummn 1 oCyLecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasosaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EBHbIX 3aBeaeHN"

YcTaB chenepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHNs
BbICLWero npodeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTtueHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCLUUINIMHE (MOAYNIO)

DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepualsibl, Hanpae/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCIEe 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTO'-IHOI7I arrecrtauumn.

B choHLEe OUEeHOYHbIX CPEACTB COLEPXUTCS Cnenytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMpPyeMbIM peadynbTatam 0by4eHus o AMCLUNIMHE (MoLynio);
- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO ANCUMNINHE (MOZYIIO);
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- OnncaHne nopsnka npMMeHeHund 1 npouenypbl OLeHBaHUA 014 KaX40ro oueHo4YHOro cpenctea,
- Kputepum oueHnBaHmnAa onga KkaXxanoro oueHo4YHoro cpencTea,

- coaepxaHume oueHO4YHbIX CpencTBs, BKIKOYas TpeéoBava, npegbsasnsaeMble K OEencTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYEMbIM pe3yibTataM, 3adaHns pa3/indHbIX TUMOB.

DOH[ OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. NMepeuyeHb nuTepatypbl, HEO6X0AMMON AJ1i OCBOEHUSI AUCLMIINHDBI (MOLYNS)
OcBoeHre aucumMnnnHbl (MoLyns) npeanonaraeT U3y4eHne OCHOBHON 1 OOMONHUTENbHOM y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb LOCTYMHa 0byYaloWwmnMcst B OAHOM 13 ABYX BApMaHToB (Mnbo B 0060MX N3 HUX):

- B 9NIEKTPOHHOM BUE - YEPES 3NEKTPOHHbIE BUBNNOTEYHBIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI LUCTAHLUMOHHO 13 MoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 NMaponst
OT NNYHOTO KabvHeTa B cMcTeMe "ONEeKTPOHHbIA yHuBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEYHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaioulerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIINHY.

MepeyeHb OCHOBHOW U [OOMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAUMON O/ OCBOEHUS AUCLMMNAMHBI (MOayns),
HaxoamuTcs B MpunoxeHun 2 K paboyel nporpamMmme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMWIO NPY U3MEHEHUW YCIOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu snekTPOHHbIX U3OaHWA U NPU N3MEHEeHM KOMNIeKToBaHUsa ooHa0B Hay4Hoi
onbnuotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIIMHBI (MOaYIIs)

Bcsa npaena 0 HAHOTEXHONOrMsAX 1 HaHoMartepuanax B Poccun - hitp://www.nanoware.ru/
HaHoTtexHonorum Nanonewsnet - http://www.nanonewsnet.ru

HaHoTexHonornm HaHoTexHonornyeckoe coobwectso-HaHoMeTp - http:/www.nanometer.ru

MonpobHo o HaHoTexHonorusix - HosocTu - http://www.nano-technology.org

PoccuniAicknii aneKTPOHHbBIV HAHOXYPHaN (HAHOTEXHONOMMK 1 UX NpUMeHeHne) - hitp://www.nanojournal.ru

9. Metoonueckue ykasaHus onsi o6yyaroLLMXCs NO OCBOEHUIO AUCLMIMIIMHBI (MOayNs)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 7 ns 12. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma amcunnnmHbl "OCHOBbBI HAHOXMMKM 1 HaHoTexHonorni"; 04.05.01 "®dyHoameHTanbHas 1 npyuknagHas xumms".

Bup pabot MeTtoaunyeckue pekomeHaauum

nekumun OCHOBHOIN TEOPETUYECKUI MaTepuan npenMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNEenoBaTeIbHO packpbiBaeT cogepXaHme Hay4yHon
OUCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henobss
OrpaHNYNTbLCA PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUI,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocnenytowein camoctositenoHol pabote. CTyLeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NEPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbLI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocyuwecTensercs
oblweHne CTyaeHYecKon ayanTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon otpacnum Hayku. Jlekums Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHUIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ry6oKO OCMbICNINTL BECb NPEeLCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [109TOMY BaXXHO He NMponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYnTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasnblBatb HA NEKLMIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAyYHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorOa npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICIb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapui (cnoeaps). Bo BpeMs cnywaHns nekumni
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHAHUE OCHOBHbLIX nael nekumn. CnywaHune
NEeKUNIA - 3TO CNMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS IMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTAaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS! 3HAHWIA. Jlekumnto HeobxoAMMOo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
WCTOYHUKOM ONsi fanbHenweln camocToaTenbHon paboThl. KOHCNEeKTMpoBaHMe Nekuun - 3To CNOXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasarefib AMKTyeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKA oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nanoxeHns. CTpemneHne 3anucaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NEKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBLIMY WTPUXaMK, TO 3annucu He MoryT BbiTb
mMatepuanom 4ns NoBTOpeHus. B nanuwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXXe HeKoTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LWy0 TeTpalb 1 COenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cob0 BaXXHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).

camocTosi- | CamocTosiTenbHas paboTa npy N3y4eHnn OUCUUNAVH BKAKOYAET: - YTEHME CTYAEeHTaMu

TenbHas PEKOMEHAOBAHHOM NMTEPATYPbI Y YCBOEHNE TEOPETUYECKOro Matepuana AUCUMMANHBI; - 3HAKOMCTBO

pabota ¢ VIHTEpPHET-NCTOYHMKaMM; - NOATOTOBKY K Pa3NnYHbIM (DOPMaM KOHTPONS (TECTbI, KOHTPONbHbIE
paboTbl, KONMOKBUYMbI); - TOArOTOBKY U HANUCaHWE PedepaTos; - BbINONHEHNE KOHTPONbHbIX paborT; -
MOLFOTOBKY OTBETOB Ha BOMPOCHI MO Pa3NNYHbIM TEMAM LUCLWMMHBI B TOV NOCNELOBaTENbHOCTU, B
Kakoi OHW NpeacTasneHbl. [NnaHMpoBaHe BpeMEHU, HEOBXOAMMOro Ha U3yYeHne OUCLUMNANH,
CTyLleHTaM NyJlue BCEro OCYLLECTBNATb BECb CEMECTP, MPeaycMaTpuBast Npu 3ToM perynsipHoe
noBTOpeHue MaTtepuana. Mpu nayyeHun ANCLMNNnHBLI cCHavana Heob6xoaMMO Mo Kaxaon Teme
npoYMTaTh PEKOMEHAOBAHHYIO NMMTEPATYPY U COCTABUTb KPaTKUIA KOHCMEKT OCHOBHbIX MONOXEHWA,
TEPMVHOB, CBEAEHWI, TPEByOWMX 3aNOMUHAHUS 1 SBASIOWUXCS OCHOBOMONAaratowmMy B 3T0 TEMe
LNsi OCBOEHUS Mocnepyowmnx Tem kypca. ns paciumpeHmnst 3HaH1s nNo AMCUMNAVHE PEKOMEHOYETCS
ncnonb3oBaTh VIHTepHeT-pecypchl; NPOBOAMTb MOUCKM B Pa3fMyHbIX CUCTEMAX M UCMOMNb30BaTh
MaTtepuanbl CaToB, PEKOMEHLOBAHHbLIX NpenonasateneMm. MNpy NoAroToBKe K KOHTPONbHON paboTte
HEeobx0AMMO NPoYMTaTh COOTBETCTBYIOWME CTPAHULIBI OCHOBHOMO y4ebHuKa. XenatenbHo Takxe
YTEeHUWE OOMONHWUTENbHOW NUTEpaTypsbl.
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3ayet Ha 3aueTe onpepnensercs ka4ecTBO W 06bEM YCBOEHHbIX CTyAEHTaMU 3HaHW, CNOCOBHOCTb K
0606LWeHnI0, aHannay, BOCNPUATAIO MHGDOPMaLIMK, MOCTAHOBKM Lienu 1 Boibopy nyTel ee
LOCTUXEHUS, a Takxe yMeHune pabotaTb C HOPMaTMBHLIMW LOKYMEHTaMU B pamKax avcumnnuHbl. OH
MOXET NMPOBOAUTLCS! B YCTHOW UMM MMCbMEHHOM chopmMax. PopMy NpoBeaeHns onpenenseT kagenpa.
MonrotoBka K 3a4eTy - NPOLECC MHAMBULYaNbHbIA. TEM HEe MeHee, CYLeCTBYIOT HEKOTOpbIE NpaBuna,
3HaHWs KOTOPbIX MOTYT BbiTb MONE3HbI 415 BCEX. 3an0oroM ycrewHon caayn 3adeta sSBnseTcs
cvcTemaTtnyeckas pabota Hag y4ebHOM OUCLMNNMHOM B Te4eHue cemecTpa. MoaroToBky XenartenbHo
BECTU, Ucxoas 13 TpeboBaHmWii NporpaMMel y4ebHol aucumunnuHbl. LlenecoobpasHo nowarosoe
OCBOEHUEe MaTepwrana, BbINoNHEHWE Pas3fNYHbIX 3a4aHuUi N0 Mepe N3yYeHUsl COOTBETCTBYIOLLMX
coaepxatefibHbIX pa3fenos OMCUUNMHLL. Ecnuv, roToBsich K 3a4eTy, Bbl UCMbIThIBAETE 3aTPYLAHEHUS,
obpaluariTeck 3a COBETOM K Mperogasatento, TeM 6onee 4To Npy CUCTEMATMHECKO MOArOTOBKE Y Bac
€CTb Takasi BOSMOXHOCTb. ['0TOBSICb K 3a4eTy, Ny4lle BCEro co4eTaTb NOBTOPEHUE TEOPETNHECKUX
BOMPOCOB C BbIMOJHEHNEM NPaKTUYEeCKNX 3aaaHnii. TpeboBaHUS K 3HAHWSIM CTYLEHTOB OnpeaeneHbi
pefepanbHbiM FocyAapCTBEHHbIM 06pa3oBaTebHbIM CTaHAaPTOM M paboyel Nporpammon
oucumnnuHel. Llenb 3a4eTta - npoBepka v oLeHKa YPOBHS NMOMy4YeHHbIX CTYAEHTOM CrieumanbHbIX
MO3HaHWUI No y4ebHO ANCLUMIUHE N COOTBETCTBYIOWNX UM YMEHWA 1 HABLIKOB, a TakKXe YMEHWs!
NIOTMYECKN MBICTINTb, apryMEHTUPOBATb M3BPaHHY0 Hay4HYI0 NO3ULIMIO, pearmpoBaTb Ha
LLOMOJIHUTESbHBIE BOMPOCHI, OPUEHTUPOBATLCS B MACCKBE MHGDOPMALMK, AePVHVLWIA 1 KaTeropui.
OueHke nogniexart NpaBuibHOCTb Y FPAMOTHOCTb PEYUN CTyLEeHTa, eCNi 3a4eT NPOBOANTCS B YCTHOM
oopMe, a TakXe ero LOCTUXEHUS B TedeHne cemecTpa. JononHNTENbHOM Lenbio 3a4eTa sBnsercs
(POPMUPOBaHME y CTYLEHTOB TakUX KA4eCTB, Kak OPraHn30BaHHOCTb, OTBETCTBEHHOCTb, Tpynontobue,
CaMOCTOSITENBHOCTb. TakMM 06pa3oM, NPOBEPSIETCS CNOXUBLIASICS Y CTYAEeHTa CUCTEMa 3HaHW No
LMCUMNVHE, YTO urpaeT 6onbluyio posb B MOArOTOBKe Byaywero cneuuanucrta, crnocobcTeyeT
MONY4YEeHUIO UM PYHAAMEHTaNbHOW U NPOodPeccnoHanbHOM NoaAroToBkuM. MNpu NoAroToBke K 3a4eTy
BaXXHO NMPaBWIbHO U pauuoHanbHO pacnnaHMpoBaTh CBOE BPeMSl, YTOObI yCneTb Ha Ka4eCTBEHHO
BbICOKOM YPOBHE NMOArOTOBUTBLCS K OTBETAM MO BCEM BOMpocaM. Bo BpeMsi NOAroTOBKM K 3a4eTy
CTYLeHTbl TaKXXe CUCTEMaTU3NPYIOT 3HAHWSI, KOTOPbIE OHU NPVOBPENU NPU N3y4EeHUN OCHOBHBIX TEM
Kypca B Te4eHMe ceMecTpa. OTOo NMO3BOMSET UM YSICHUTb TOTMYECKYIO CTRYKTYPY AUCLIMMMVHDI,
00beaNHUTE OTLENbHBbIE TEMbI B €AMHYIO CUCTEMY, YBUAETb NEPCMNEKTUBbLI €€ Pas3BUTUS.
CamocTosiTenbHasi pabota no noAroToBKe K 3a4eTy BO BPEMSI CECCUM [OMXHA NNaHUPOBaTbCS
CTYyLEeHTOM, Ucxoas 13 oblwero o6bemMa BONpPOCOB, BEIHECEHHbIX HA 3a4€eT, Tak, YTobbl 3a
npeLoCTaBNeHHbI ANst MOAFOTOBKM CPOK OH CMOT PABHOMEPHO pacrnpenenuTb NpubnnauTenbHo
paBHOE KONIMYECTBO BOMPOCOB AN €XEAHEBHOIo M3y4eHus (NoBTopeHus). BaxHo, 4Tobbl oauH
nocnenHuin neHb (MMbo yacTb ero) Obin BblOENeH 4N1S JOMOMHUTENBHOrO NOBTOPEHMS BCero obbema
BOMPOCOB B LieNOM. OTO NMO3BONSET CTYAEHTY CaMOCTOATENBHO NepenpoBepnTb YCBOEHUE MaTepuana.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYECcKon 6a3bl, He0O6X0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

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

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbs) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/IIOUYEHMUS K ceTn "VIHTepHeT" 1 obecrniedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHJpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONs pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTumMeguiiHas ayoutopusi.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B 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:

- cO3[aHve TeKCTOBOW BepcUn Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIE NS pa3fINYHbIX NOMb30BaTenei;

AEKTPOHHBH
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMu ®IFOC BO u yuebHbiM nnaHoM no crneumansHoctu: 04.05.01
"(PyHpameHTanbHas v npuknagHas xmmMmsa” u cneumannsaumm "XuMmus SneMeHToopraHnyeckKnx coeanHeHnin".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B./]B.04.02 OcHOBbI HAHOXUMUU 1 HAHOTEXHOIOINA

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwnanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas XxMmMms
Creuvanusauns: XuMna anemMeHToopraHnyeckmnx cCoeanHeHuin
KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.04.02 OcHOBbI HAHOXUMUN Y HAHOTEXHOOMNIA

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

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Creunanusauns: XuMna anemMeHToopraHnyeckmnx cCoeanHeHuin
KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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