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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) npodpeccop, a.H. (npodeccop) Croitkos N.U. (Kadenpa opraHmyeckoi
XuMmm, Xummyeckun ntHetutyt um. A.M. Bytneposa), Ivan.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

NpogeccroHanbHoN AesTeNbHOCTM

YK-1 CnocobeH oCyLWeCcTBNATL KPUTUYECKUIA aHANU3 NPOBNEMHbIX CUTyauuii Ha OCHOBE
CUCTEMHOro noaxona, BblpabaTblBatb CTpaTErnio 4EeNCTBUIA;

YK-6 CnocobeH onpenensiTb U peann3oBbiBaTb NPUOPUTETEI COBCTBEHHON LEATENBHOCTU
1 cnocobbl ee COBEPLIEHCTBOBAHNS HA OCHOBE CaMOOLIEHKU 1 06pa3oBaHuns B
TeyeHne BCEN XU3HU;

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

npenMeT HAHOXUMUM 1 HAHOTEXHONOT UK, OCHOBHBIE BMAblI HAHOOOBEKTOB U HAHOMATEPWANoB, MPUOOPLI 1
ycTporicTBa, paspabaTbiBaeMble Ha OCHOBE HaHOMAaTEPVA0B, MPUHLIMM PAa3MEPHOrO KBAHTOBAHUS 11 YCNOBUS
HabnooeHNs! KBAHTOBO-Pa3MEPHBIX SIBNEHNI, (OU3NHECKUE 1 XMMUYECKNE CUCTEMbI MOHXEHHOW Pa3MepHOCTH,
0COHEHHOCTY SHEPreTUHEeCcKOoro CnekTpa 1 NepeHoca 4acTuL, B MHOFOCTOMHBIX CTRYKTYPax ¢ peskumu
MOTEHUMANbHLIMU FPAHULLAMW, OCHOBHBIE HAYYHO-TEXHNYECKME NPO6nemMbl HAHOTEXHONOTUM U NEPCMNEKTNBbLI Pa3BUTHSA
JaHHOW cpyHOaMeHTanbHOM 06nacTy 3HaHWIA.

JonxeH ymeTb:

NPOrHO3MPOBAaTh YCTOMYMBOCTb U (OUINKO-XUMNYECKUE CBOMCTBA HAHOOOBEKTOB M HAHOMATEPMWANOB;
OPVEHTNPOBATLCS B COBPEMEHHON NuTepaType N BECTU OUCKYCCUIO N0 HAHOXMMUM U HAHOTEXHONOrnu;

CaMOCTOATENIbHO CTaBUTb 3a4a4yn No Co3naHMio NN nNpakTn4eckomy npmMeHeHuo HaHOOOBHEKTOB U HaHoMaTtepunanos
ONa pelweHnsa KOHKpeTHbIX 3a4a4 HaAHOTEXHONOrnu;

OPVEHTUPOBATLCS B METOLAX MONYYEHUS U UCCNELOBAHNS HAHOCTPYKTYP: CKAHUPYIOLWEH TYHHENbHON MAKPOCKONM 1
CNEKTPOCKOMUY;

JonxeH Bnanetb:

HaBblkaMn TBOpP4YECKOro 06061eHns NONMy4YeHHbIX 3HaHWA, KOHKPETHOro n 0O6BEKTMBHOIO U3NTOXEHNS CBOMX 3HAHWIA B
MACbMEHHON 1 yCTHOI7I popMe, pyHOoaMeHTanbHbIMU 3HAHUSAMN O cneundgnke NnoBeneHns BellecTsa B HAHOMETPOBOM
pa3MepHOM gmnanasoHe, NoOHUMaTb MEXaHN3M BO3HUKHOBEHNSA pa3MepHbIX OU3NYECKMX U XUMNYECKNX 3GDXDEKTOB.

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

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.04.02 OucumnnunHbl (Mogynmn)" OCHOBHOM
npogoeccroHanbHol obpasosaTtenbHoi nporpammel 04.05.01 "dyHaameHTanbHas M NprknagHas xumms (He
NpenycMOTPEHO)" N OTHOCUTCS K AUCLMUMIVHAM Mo BblBopy.

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

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No BuaAam yyebHbIX 3aHSATUIN) U HA CAMOCTOSAITENbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHML(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ncne nekuun - 36 4aca(oB), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas paboTta - 36 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: OTCYTCTBYET B 4 cemecTpe; 3a4eT B 5 cemecTpe.
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4. CopepxaHuve auMcLUUNAUHBLI (MOOYyNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBef,eHHOro Ha
HMX KOnM4YecTBa akageMnyeckmux 4acoB U BUOOB yYe6HbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTu4eckmit nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,
Pasnensbl pucumninHbl / MX TPYyA0EMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnyeckuelabopaTopHbie)
Jlekumn 3aHATUSA pa6othbl

Tema 1. BBeneHune B HAHOXMMUIO U

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

2 HaHOXMMMWU N HAHOTEXHONOTUN. 4 2 0 0 0
Tema 3. VicTopusa passuTng

3. HaHOTEXHONOrUA. 4 2 0 0 0
Tema 4. VIHcTpymeHTapuii

4. HaHoTexHonora. 4 2 0 0 0
Tewma 5. CynpamonekynsapHas xmmms

5. [ camoc6opka OCHOBHbIE TEPMUHBI 1 4 2 0 0 0
MOHSATUS.
Tema 6. bynywee HaHOTEXHONOMUIA:

6. npobnembl 1 NEPCNEKTUBDI. 4 2 0 0 0
Tema 7. KopnyckynspHo-BonHosas

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

8. acbchekThl. KoHTponbHas pabota 4 2 0 0 18
Tema 9. KBaHTOBbIE TOYKN,

9. MPOBOMOKM M MNOCKOCTHU. 4 2 0 0 0
Tema 10. O6bEKTBI HAHOXUMUMU.

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

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

12.|HaHoMartepuansl - 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 NIEKApPCTB U CUCTEM UX 5 2 0 0 0
Hanpas/ieHHOMN OOCTaBKU.
Tema 16. HaHoguarHocTumka.

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

17.|anekTponopauns. PekoMbrHaHTHbIE 5 2 0 0 18
IOHK. KoHTponbHas pabota
Tema 18. HaHoTexHonorum un

18. 6rioMMMeTUKa: Nogpaxas npupoae. 5 2 0 0 0
Ntoro 36 0 0 36

4.2 CogepxaHue aucUUMNIUHLI (MOBYNS)

Tema 1. BBeaeHMe B HAHOXMMUIO U HAHOTEXHOJMOIUIO.

BeeneHue B HaHOTexHONOrWi0. Llenn n 3agaum HaHoTexHonormm. drnsmyeckne 1 TEXHONOrMyeckre Npobnemol 1
OrpaHnyeHns MMKPOMUHNATIOPM3auny NONYNPOBOOHMKOBbBIX YCTPOWCTB. [TpMMeHeHne MeTo40B HAHOTEXHONOMMK ANS

yMEeHbLLUEeHNs pa3MepoB Npnbopos.. NepcnekTBHbIE HaHOMaTepWanbl U HanpPaBeHUs HaHOTEXHONOrMK. Buayanmsaums u
KOHTPONb pPe3yNnbTaToB HAHOTEXHONOI W - 06si3aTeNnbHOE YCNoBUE OISl UX peann3aumn 1 passutms.
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Tema 2. OCHOBHblE NOHATUS HAHOXUMUU U HAHOTEXHONOI M.

OCHOBHbIE MOHATUS HAHOXMMUW 1 HAHOTEXHONOIMW. DNEKTpocTaTndeckne atpekTbl, NoKanbHbIA TENNOBOR HAarpes,
nnacTnyeckas gedopmaums, nonesoe ucnapeHme NooXnTenbHbIX U OTpuLaTenbHbIX MOHOB, MOHOEPOMOTOPHbIN
adopekT, aPdEKT 3NEeKTPOHHOro BeTpa.

Tema 3. UcTopus pa3BUTUS HAHOTEXHONOTMUNA.

WcTopust pasButns HaHoTexHonoruni. HaHoCTyKTypHbIe aNeMeHThl BewecTBa. HaHOCTPYKTypHbIE 9N1EeMEHTHI BEWeCTBa:
aToMbl, MONEKybl, doynnepeHbl, HaHOTPYyOkK, knactepsl. KBaHToBble ToukU (KT) - NCKYCCTBEHHbIE MONEKYTIbI.
HaHocTpykTypHble nonmMepsl

Tema 4. UHCTpYyMeHTapuin HaHOTEXHONOra.

NHcTpymMeHTapwin HaHoTexHonora. MaTtepuranbl Ha OCHOBE HAHOCTPYKTYPHbIX 91EMEHTOB. HaHoKpucTanbl, HAHOTPYOKM,
HaHOCTEPXXHU W X NPOU3BoAHbIE. CTPYKTYPHBIE 3NEMEHTHI L5l HAHOMATepPUanos Honee BLICOKOrO NOPSOKA.
YrnepoaHble HaHOTPYOKM, TEXHONOIMS U3rOTOBNIEHUS, CTPYKTYpa 1 CBOMCTBA.

Tewma 5. CynpamoneKynslpHasl XUMumsa n camocﬁopKa OCHOBHbI€ TEPMUHbI N MOHATUSA.

CynpamoneKynﬂpHaﬂ XUMNAa n caM0c60p|<a - OCHOBHbIE€ TEPMUHbI N NMOHATUA. MaTepmanbl ANEKTPOHUKN OnA
HaHOTEXHONOINA. erMHVIVI 1 ero Mmogudpukauum, B TOM yucne, erMHMI7I Ha n3ondrtope, I'IOpI/ICTbII71 erMHVIVI,
HaHOKpUCTanbl KPEMHUA B ONOKCUOE KPEMHUA.

Tema 6. Byayuiee HaHOTEXHONOTUIA: NPO6NEMbI U NepCNeKTUBDI.

Bynywee HaHOTexHonorui: npobnembl 1 nepcnekTuBbl. FeTepocTpykTypbl (FC) 1 Hanbonee pacnpocTpaHeHHble
CUCTEMbI NMONYNPOBOAHUKOBBLIX MATEPManoB Ha OCHOBE TBEPAbIX pacTBopoB A3B5. TpoiiHble 1 YETBEPHbIE COeANHEHUS
Ha ocHoBe A3B5. Matepuanbl Ha OCHOBE HUTPULOB U UX NMPUMEHEHNE.

Tema 7. KopnyckynsipHO-BONHOBasi NpMpoAa 3/1eKTPOMarHUTHOrO U3Ny4YeHUsi U CTPoeHue aTtoMma.

KopnyckynsipHo-BONHOBas Npupoaa snekTPoOMarHUTHOrO U3Ny4eHust U cTpoeHne atoMa. CyOMUKPOHHbBIE TEXHONOTUN.
YMeHblUEHNE Pa3MepOB 3NIEMEHTOB METOLAMMN TPAAMLUMOHHOW NnaHapHO TEXHONOMMN 3a CHeT pas3paboTkm, CO34aHMS 1
NPUMEHEHNS aKCTPeMasbHbIX YNbTPaUONETOBbIX UCTOYHUKOB N3NTy4EHUS CO CBEPXKOPOTKOW ONUHOM BOMHbI (13.5 HM)
npu npoweccax nurorpaguu.

Tema 8. KBaHTOBbIe pa3MmepHble 3cdpchekTbl. KOHTponbHas paboTa

KBaHTOBblE pasmepHble adpdeKThl. ICTOYHMKIM aKCTpeManbHoro ynbtpaduoneta. JlasepHoe nanydeHuve:
B3aMMOAENCTBUE C MOBEPXHOCTbIO U NpuMeHeHue B HT. HaHonutorpadms. SnekTpoHHas, MOHHas 1 peHTreHoBckas
nuTorpacun. MI3rotoeneHme HaHOTO4EK 1 HAHOMPOBOSIOK NNTOrPACPNHECKUMN METOAAMN.

Tema 9. KBaHTOBbIE TOUKU, MPOBOMIOKMU U MNOCKOCTH.

KBaHTOBbIE TOYKW, MPOBONOKU M NockocTi. CaMmoopraHn3aums KBAHTOBbIX TOYEK U HUTEN. KBaHTOBbIE TOYKM.
CamoopraHu3oBaHHbIn pocT no MexaHnamy CtpaHcku-KpactaHoBa. Teopus caMoOpraHM3oBaHHOMO poCTa KBAHTOBbIX
To4ek. CrcTeMbl NOMyNpPOBOAHUKOBEIX MATEPUANOB Asl BolpalumBaHus cTpykTyp ¢ KT.

Tema 10. O6bekTbl HaHOXMMUKM. Knaccudpukaumm HaHo4YacTUL,.

O6bekTbl HaHoXMMKKM. Knaccudoukauum HaHovacTuy,. HaHonevatHas nutorpadomst. MisrotoeneHue wramnos. Boibop
pe3ncToB, NonMMeTMAMeTakpunar. PeakTnBHOE NMOHHOE TpaBeHMe.

Tema 11. Cnoco6bl Nony4yeHUsi HaHOYacTULL.

Cnocobbl NonyYyeHns HaHoYacTuL. dnutakcuanbHele MeToabl. XMMuyeckoe ocaxaeHue us naposoii gpasbl (CVD): ero
BU.bl, OCHOBHbIE 3aKOHOMEPHOCTU U METoAVKA. DNUTAKCUS U3 METaN00PraHN4YecKnx CoeJUHEHWUI U NeTy4nX
HeopraHuyeckmx ruapuaos (MOCVD). Hanbonee pacnpocTpaHeHHble CUCTEMbI BEWECTB - UCTOYHUKOB KOMMOHEHT
NonynpoBOLHNKOBbLIX MaTep1arnos 1 TBEPAbIX PaCTBOPOB.

Tema 12. anepo.u.Hble HaHoMaTepuanbl - NONly4eHne, XxapakTepucTmkKa, CBONCTBa.

YrnepopaHble HaHoMaTtepwuansl - NoNyYeHne, XxapakTepucTuka, ceoictea. CamoopraHM3aumus HaHOTPyBoK.
MpeobpazoBaHue NnaHapHbIX HANPSXXEHHbIX FeTePOCTPYKTYP B TPEXMEPHbIE, UMEIoLLME paananbHyto CUMMETPUIO
(HaHOTPYOKW). MepcnekTUBLI N3roTOBNEHWSI 3NEKTPOHHLIX MPUBOPOB C MPUMEHEHMEM HaHOTPYOOK.

Tema 13. "YMHbIe" HaHOMaTepuansol.

YMHbIe HaHOMaTepwuasbl. POCT HAHOCTPYKTYP Ha GpaceTUPOBaHHbBIX MNOCKOCTSAX. TpEXMepHbIE MaCCUBbI
KOrepeHTHO-HaMpsXXeHHbIX OCTPOBKOB. MaccuBbl BEpTUKanbHO-CBA3aHHbIX KT.

Tema 14. MpuHUMNBbI PYHKLMOHUPOBaHUS NONYNPOBOAHMKOBOMN INEKTPOHUKN. [IHK-KoMnbloTep.

MpuHLUMNBI PYHKLNMOHNPOBAHNS NONYNPOBOLHUKOBON 3nekTpoHuku. JJHK-komnbloTep. MNeproanyeckne cTpykTypbl
nnockmx nomMeHoB. CTPYKTypbl C NEPUOANYECKOV MOAYNSLMEN COCTaBa B anMTakcuanbHbIX NNeHKax TBepAbIX pacTBOPOB
nonynpoBoAHMKOB. [1onynpoBOAHMKOBbIE Na3epbl HA OCHOBE reTePOCTPYKTYP C KBEAHTOBbLIMU TOYKaMM

Tema 15. HaHO06bEKTbLI Kak OCHOBa HOBbIX NleKapcTtB U cucTtem mnx HanpaBneHHoﬁ AOCTaBKMW.

HaHoo6bekThl kak OCHOBA HOBbIX JIEKAPCTB Y CUCTEM WX HarnpaBneHHOW AOCTaBKW. IOHHbIA CMHTE3 HAHOCTPYKTYP Ha
MOBEPXHOCTU U B 06 BEME NONYNPOBOAHNKOB. POPMMPOBAHIE HAHOKPUCTAIIOB KPEMHIUS U FepMaHusi B AVOKCUAE
KPEMHMS U NMONMMEPHbBIX MaTtepuanax npu noHHon 6ombapauposke. MpoLecch caMoopraHn3aummn HaHOCTPYKTYp npu
VOHHOM CUHTE3€e. AHN30TPOMHOE PachbleHe NOBEPXHOCTU NMONYNPOBOLHUKOBLIX MaTepranos Npy BO3LEACTBIAM
VIOHHBIX MYy4YKOB.
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Tema 16. HaHoguarHoctuka. O HK-uunbl n 6Moumnsbl.

HaHoguarHoctuka. OHK-4unbl n 6uounnel. Jintorpadmyeckn-uHaoyLmpoBaHHas camocbopka HaHOCTPYKTyp. [MoHsTUE 0
NMTOrpacOUyeCKn-NHAYLMPOBaHHON caMmocbopke HAHOCTPYKTYP. KpeMHMEBbIE MOANOXKU, roMononnmMep, TpeboBaHms K
macke.

Tema 17. FeHHas Tepanua u anekTponopauus. Pekom6uHaHTHble JHK. KoHTponbHas pabota

"eHHas Tepanus n anekTponopauus. PekoMbuHaHTHble HK. MeHHas uHxeHepus. MyTtauun. PecTpukums.
TpaHcaykuusi. OBMeH reHeTMHeckM MaTepuanom.

Tema 18. HaHOoTexHONOrUM n GUOMMMETMKA: Noapaxas npupone.

HaHoTexHonorum n 6uommmeTrka: nogpaxas npupoge. KoHctpyupys ns 6enkos. Mogenku us monekyn OHK.
PHK-HaHoMawmHbI. Bupycsbi.

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

CamocTosiTenbHas paboTa o0y4atolmMXcs BbIMONHASTCS Mo 3a4aHWI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTAENbHbIX TeM (pasnenos) AUCUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl obydatowmecs YATarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, FOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMIMHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTamMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMI PECYPCaMU, BKIOYAS:

Mopsinok opraHn3aumu n ocylecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmiTerta, nporpamMmam MarmctTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasoBaHus U Hayku Poccuiickoin Pepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"

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

MpaBnna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apCTBEHHOr0O aBTOHOMHOMO 06pPasoBaTeNbHOMO YYpeX AeH s
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBepCmTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpencTs no gpucuuvninHe (MO,I:I,yﬂIO)

DOH[ OLIEHOYHbIX CPeACTB Mo AUCUMUNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHbie Ha NPOBEpKyY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNEe 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLIEHOYHbIX CPeCTB BK/H0YaeT OLEHOYHbIe
cpencTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPeICTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLUIA MAaHUPYEMBIM pe3dynbTatamM 06y4eHUs No JUCLUMNAMHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPWMN OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaemMble K OEenCcTBUAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUpPyeMbIM peaynibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMNAUHBI (MOLYNHO).

7. NepeyeHb nuTepaTypbl, HEO6XOAUMON AN OCBOEHUS AUCLUMN/IMHBI (MOAYNS)

OcBoeHve gucumnnnnHbl (Mooyns) npegnonaraeT N3y4eHne OCHOBHOWM W OOMONHUTENbHOW y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT 6biTb JOCTYMHA 06y4aloWMMCst B OOHOM M3 ABYX BapuaHToB (MMbo B 060UX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKntoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. lobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum buneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6GubnnoTekoi.
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Mporpamma amcunnnmHbl "OCHOBbBI HAHOXMMKM 1 HaHoTexHonorni"; 04.05.01 "®dyHoameHTanbHas 1 npyuknagHas xumms".

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)

Bcsa npasaa o HaHOTExHONOruax 1 HaHomarepuanax B Poccuu - http://www.nanoware.ru/
HaHoTtexHonorun Nanonewsnet - http://www.nanonewsnet.ru

HaHoTtexHonorun HanoTexHonoruyeckoe coobwectso-HaHoMeTp - hitp:/www.nanometer.ru

MonpobHo o HaHoTexHonorumsx - HosocT - http://www.nano-technology.org

Poccuincknin aneKTpoHHbIA HaHOXYpHaN (HAHOTEXHONOMMU 1 NX NpuMeHeHne) - http://www.nanojournal.ru

9. MeToguyeckme ykasaHus pisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
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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
"dyHoameHTanbHasa 1 npuknagHas xmMus" n cneynann3auum "He NpesycMOTpeEHO".
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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
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnm

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2018
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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
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 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-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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