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Mporpamma aucumnamHbl "OCHOBBI HAHOXUMUK 1 HaHOTexHonoruin"; 04.03.01 "Xumus".

CopepxaHue

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

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

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

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

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

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

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

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

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

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

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

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

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

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma aucumnamHbl "OCHOBBI HAHOXUMUK 1 HaHOTexHonoruin"; 04.03.01 "Xumus".

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

ChyHOaMeHTanbHbIX Pa3fenoB XMMUW NpY PeLIeH NPOPECCUOHaNbHBIX 3aaau

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

NnK-3 BriafeHneM CUCTEMON PyHOAMEHTANIbHbBIX XMMUYECKNX MOHATUM

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

npeanMeT HaHOXUMUWN N HAHOTEXHONOM MW, OCHOBHbIE BUAbI HAHOOOBEKTOB U HAHOMaTepmanos, Npubopsbl K
yCcTpoiicTBa, paspabaTbiBaeMble Ha OCHOBE HaHOMAaTepPManoB, MPUHLIMN Pa3MePHOro KBAHTOBAHUS U YCIOBUS
HabnoaeHNs KBaHTOBO-Pa3MePHbIX SBNEHWIA, PU3NYECKUE N XUMNYECKNE CUCTEMbI MOHVXEHHO Pa3MepHOCTH,
0COBEHHOCTW 3HEPreTMYeCcKoro cnekTpa 1 nepeHoca YacTuL, B MHOFOCNOMHbIX CTPYKTYpax C pe3kmMm
noTeHUManbHbIMU FpaHULaMIN, OCHOBHbIE Hay4HO-TEXHNYECKUE NPOBeMbl HAHOTEXHONOMMM U NEPCNEKTUBLI PAa3BUTUS
[aHHOW cbyHaaMeHTanbHOM 06nacT 3HaHWIA.

JonxeH ymeTb:
NPOrHO3MPOBaTh YCTOMYMBOCTb U (OUINKO-XUMNYECKUE CBOMCTBA HAHOOOBEKTOB M HAHOMATEPMWANIOB;
OPVEHTMPOBATBLCS B COBPEMEHHON NIMTEpaType v BECTU AMUCKYCCUIO NO HAHOXMMUW N HAHOTEXHONOTUW;

CaMOCTOATENIbHO CTaBUTb 3a4a4 No Co3n0aHUI0 NN NpakTun4eCckoMy npmMeHeHuto HaHOOHBEKTOB U HaHoMaTtepmnanos
ONna peleHnsa KOHKpeTHbIX 3a4a4 HAHOTEXHONOrnu;

OPUEHTUPOBATLCA B METOAAX NOMYYEHNS N UCCNENOBAHNSA HAHOCTPYKTYP: CKAHNPYIOWER TYHHENbHOM MUKPOCKOMA 1
CNEKTPOCKONUN;
JonxeH Bnagetb:

HaBblKkaMn TBOpP4YECKOro 06061eHns NOoNy4YeHHbIX 3HaHWA, KOHKPETHOro n 00BEKTUBHOIO U3NTOXEHNS CBOMX 3HAHWIA B
MACbMEHHON 1 yCTHOI7I popMe, pyHOoaMeHTanbHbIMU 3HAHUSAMN O cneundgmnke NnoBeneHns BellecTsa B HAHOMETPOBOM
pa3MepHOM ananasoHe, NOHUMaTb MEXaHN3M BO3HUKHOBEHNSA pa3MepHbIX OU3NYECKMX U XUMNYECKNX 3GDXDEKTOB.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:
MPUMEHSATb NONYYEHHbIE 3HAHNS Ha NpakTuKe.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkNtodeHa B pasgen "B1.B.AB.4 OucumnnuHbl (Mogynn)" OCHOBHON NPOheCCUOHANBHOW
obpazosatenbHol nporpammbl 04.03.01 "Xumusi (He NpPeLyCMOTPEHO)" U OTHOCUTCS K AMCUMNAMHAM MO BbiBOpY.
OcBauBaetcs Ha 2, 3 kypcax B 4, 5 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNSA) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eamHuUL(bl) Ha 72 Yaca(oB).

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

CamocTosiTensHas pabota - 36 4aca(os).
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orpamma aucuunnnHbl "OCHOBbI HAHOXUMUW U HaHOTexHonoruin"; 04.03. nmns".
n "O ";04.03.01 "X "

KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS ANCLUMINHBI: OTCYTCTBYET B 4 CEMECTPE; 3a4eT B 5 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Bupabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucuMnavHbl / MX TPYAOEMKOCTb CamocTtosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTuueckuellabopatopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. BeegeHne B HAHOXUMUIO 1

1. HaHOTEXHONOrnto. 4 2 0 0 0
Tema 2. OCHOBHblE NOHATUSA

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

8. HaHOTEeXHONOrui. 4 2 0 0 0
Tema 4. VIHCTpyMeHTapuii

4. HaHoTexHonora. 4 2 0 0 0
Tema 5. CynpamonekynspHas xmmums

5. |n camocbopka OCHOBHbIE TEPMUHbI 1 4 2 0 0 0
NOHATUS.
Tema 6. bynylwee HaHOTEXHONOMUIA:

6. npobnembl 1 NePCnekTUBbI. 4 2 0 0 0
Tema 7. KopnyckynspHo-sonHosas

7. [npupoaa anekTpoMarH1UTHOro 4 2 0 0 0
N3ny4eHns N CTPOEHKe atoma.
Tema 8. KBaHTOBbIE pasMepHble

8. agppekThl. KoHTponbHas pabota 4 2 0 0 18
Tema 9. KBaHTOBbIE TOYKW,

9 MPOBOMIOKM M MNOCKOCTHU. 4 2 0 0 0
Tema 10. O6beKTbI HAHOXUMUIMU.

10. Knaccudomkaumm HaHovacTuu,. 5 2 0 0 0
Tema 11. Cnocobbl nonyyeHms

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

12.|HaHOMaTepuansl - nonyyeHue, 5 2 0 0 0
XapakTepucTtuka, CBOMCTBa.

13.[Tema 13. "YMHbIe" HAaHOMaTepuansi. 5 2 0 0 0
Tema 14. MpuHUMNbI
PYHKLNOHNPOBAHNSA

14. MoNynpPOBOAHNKOBOWN 3NEKTPOHUKM. 5 2 0 0 0
JHK-komnbioTep.
Tema 15. HaHO06BbEKTHI Kak OCHOBA

15.|HOBbIX NEKApPCTB U CUCTEM UX 5 2 0 0 0
HanpaBneHHOW 0OCTaBKM.
Tema 16. HaHogmarHocTtuka.

16. LOHK-4nnbl 1 6noynnbl. 5 2 0 0 0
Tema 17. NeHHas Tepanus u

17.|anekTponopaumsi. PekoMbUHaHTHbIE 5 2 0 0 18
IOHK. KoHTponbHas pabota
Tema 18. HanoTexHonorum un

18. 6roMumeTUKa: nogpaxas npupoae. 5 2 0 0 0
Utoro 36 0 0 36

4.2 CopepXxaHue guUCLUNNUHbI (MOaynNs)
Tema 1. BBepeHne B HAHOXUMUIO U HAHOTEXHONOTUIO.

CrpaHnua 4 n3 11.
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Mporpamma aucumnamHbl "OCHOBBI HAHOXUMUK 1 HaHOTexHonoruin"; 04.03.01 "Xumus".

BeeneHue B HaHOTExHONoruo. Llenn n 3agaym HaHoTexHonornn. dnamnyeckmne n TeEXHONOrn4yeckme I'Ip06ﬂeMbI n
orpaHn4eHmns MMKPoOMnHMaTopn3aunmn nonynposoaHNKOBbIX YCTpOI7ICTB. I'IpleeHeHVle MeToO0B HAHOTEXHOTIOTMK Ons
YMEHbLUEHNA pa3mepoB I'Ipl/l60p0B. rlepCI'IeKTI/IBHbIe HaHoMaTtepuasbl 1 HanpaBieHNA HAHOTEXHOJIOT UK. Bmsyanmsaum n
KOHTPOJ1b pe3y/bTaToB HaHOTEXHONOornii - obsi3atenbHoe ycnosue Ona nx peann3auiin n pa3suntus.

Tema 2. OCHOBHblE MOHATUA HAHOXUMUU U HAHOTEXHONOTUM.

OCHOBHbIE MOHATUSA HAHOXMMUW 1 HAHOTEXHONOTMW. DnekTpocTaTniyeckne acpekTbl, NOKaNbHbIA TENTOBOR HAarpes,
nnactmyeckas gegoopmaums, nonesoe ucnapeHne rnonoXuTeNbHbIX U oTpuuaTtenbHbIX MOHOB, NOHAEPOMOTOPHbIN
3 eKT, 3P PEKT aNEeKTPOHHOro BeTpa.

Tema 3. UcTtopus passButuss HAHOTEXHONOTMUIA.

WcTopus passutns HAHOTEXHONOMMIA. HAHOCTYKTYPHbIE SNEMEHThI BelwecTBa. HaHOCTPYKTYypHblEe aNeMeHThI BelecTsa:
aTOMbI, MONEKYbI, CPYNNepeHbl, HAHOTPYOKK, knactepbl. KBaHToBble Touku (KT) - NCKYCCTBEHHBIE MONEKYTIbI.
HaHocTpyKkTypHble nonMmepsl

Tema 4. MIHCTpyMeHTapuin HAHOTEeXHoNora.

MHCprMeHTapI/IIz HaHOTexHoora. MaTepmanbl Ha OCHOBE HaHOCTPYKTYPHbIX 3N1EMEHTOB. HaHOKpI/ICTaJ'IJ'IbI, HaH0pr6KI/I,
HaHOCTEP>XHN N X NPON3BOLOHbIE. CTDYKTyprIe 3NIeMEeHTbl Ang HaHoMaTtepunanos 6onee BbICOKOrO nopsnka.
YFJ'IepO,D,HbIe HaHOTpY6KI/I, TEXHONOrnsa N3roToBieHns, CTpykTypa u CBOWCTBAa.

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

CynpamonekynsipHasi xumusi 1 camocbopka - OCHOBHbIE TEPMUHbI 1 MOHATUS. MaTepurarbl 3NeKTPOHUKN s
HaHOTeXHONorn. KpemHuin 1 ero Mogmcukaumu, B TOM YCNIE, KPEMHUIA HA N30NATOPE, NOPUCTLIA KPEMHUIA,
HaHoOKpUCTanbl KPEMHUA B OUOKCUOE KPEMHUS.

Tema 6. Byayliee HaHOTEXHONOIMIA: NPO6NEMbI M NEPCNEKTUBBI.

Bynywee HaHoTexHONOrMiA: Npobnembl 1 nepcnekTuebl. F'etepocTpykTypbl (FC) 1 Hanbonee pacnpoCTPaHeHHble
CMCTEMbI NONYNPOBOAHUKOBbLIX MaTepmanos Ha OCHOBe TBepAbix pacTsopos A3B5. TpoliHblie 1 YeTBEPHbIE COeaNHEHMNS
Ha ocHoee A3B5. Matepuanbl Ha OCHOBE HUTPUAOB U NX NMPUMEHEHME.

Tema 7. KopnyckynsipHoO-BO/IHOBasi NpuMpoaa 3/1IeKTPOMarHUTHOro U3Ny4eHUs U CTpoeHne aTtoma.

KopnyckynsipHo-BonHoBasi Npupoaa aNeKTPOMarH1THOro U3nyyeHns u ctpoeHne atoma. CybMUKPOHHbBIE TEXHONOTMN.
YMeHbLUEHVE Pa3MEPOB 3NEMEHTOB METOAAMM TPAAMLIMOHHON NNAHAPHON TEXHONOMMK 3a cHeT paspaboTku, Co3haHus U
NPYMEHEHNS 3KCTPEeMasbHbIX YNbTPagUONETOBbIX MCTOYHMUKOB U3NYHEHNSI CO CBEPXKOPOTKOW OANHORA BOMHbI (13.5 HM)
npw npoLeccax nurorpagun.

Tema 8. KBaHTOBbIE pa3mepHble adpcpekTbl. KOHTponbHas paboTa

KBaHTOBbIE pa3mepHble addekThl. ICTOYHMKM 3KCTpeManbHoro ynetpadguoneta. JlazepHoe nanydeHue:
B3aMMOOENCTBUE C MOBEPXHOCTbLIO U NpuMeHeHue B HT. HaHonutorpadms. 9nekTpoHHas, MOHHas 1 peHTreHoBckas
nuTorpacoun. MIarotoBneHme HaHOTOYEK 1 HAHOMPOBOJIOK NNTOrPadoMYECKUMN METOOAMN.

Tema 9. KBaHTOBbIE TOUKU, MPOBOJIOKM U NNOCKOCTW.

KBaHTOBbIE TOYKM, NPOBONOKU 1 NiockocTh. CamoopraHn3aums KBaHTOBbIX TOYEK U HUTeR. KBaHTOBbIE TOUKM.
CamoopraHnsoBaHHbIin pocT No MexaHn3my CTtpaHcku-KpactaHosa. Teopns camoopraHn3oBaHHOMO POCTa KBAHTOBbIX
To4ek. CucTembl NONYNPOBOAHNKOBBLIX MATEpPManos Ans sbipawmsaHms cTpyktyp ¢ KT.

Tema 10. O6bekTbl HaHOXUMUK. Knaccudomnkauum HaHOYaCTULL,.

O6bekTbl HaHoXMMKK. Knaccudoukauum HaHovacTuy,. HaHonevatHas nutorpadomst. MisrotosneHune wramnos. Beibop
pe3ncToB, NoNMMeTUIMeTakpmnar. PeakTnBHoe NOHHOE TPaBneHUeE.

Tema 11. Cnoco6bl NoNy4YeHUst HAHOYaCTUL,.

Cnocobbl Nony4eHnsl HaHo4acTUL. dnrTakcuanbHble MeToabl. XMMUYeckoe ocaxaeHne 13 napoeoi ¢gasel (CVD): ero
BUAbl, OCHOBHblE 32KOHOMEPHOCTUN 1 METOAMKA. DNUTAKCUS U3 METANIOOPraHNYeCKNX COeANHEHWIA N NETY4NX
HeopraHunyeckmx rugpuaos (MOCVD). Hanbonee pacnpocTpaHeHHble CUCTEMbI BEWECTB - UCTOYHUKOB KOMMOHEHT
nonynpoBOAHNKOBbLIX MaTepmanos 1 TBEPAbIX PACTBOPOB.

Tema 12. YrnepogHble HaHOMaTtepuanbl - NoflydyeHue, XxapakTepucTuka, CBOMCTBa.

YrnepoaHble HaHOMaTtepuarbl - NONyYeHVe, XapakTepUCTUKa, CBocTea. CamoopraHm3auusi HAHOTPYyBOK.
MpeobpazoBaHue NnaHapHbIX HAMPSIXXEHHBIX FETEPOCTPYKTYP B TPEXMEPHBIE, UMEIOLLME PaLNaNbHYIO CUMMETPUIO
(HaHOTPY6KK). MNepcnekTUBLI U3rOTOBNEHWS SNEKTPOHHbLIX MPUBOPOB C MPUMEHEHMEM HAHOTPYOOK.

Tema 13. "YMHbIe" HaHOMaTepuarnbl.

YMHble HaHoMaTepwuanbl. POCT HAHOCTPYKTYP Ha chaceTMpoBaHHbIX MAIOCKOCTSX. TpexMepHble MaccuBbl
KOrepeHTHO-HanpsiXXeHHbIX 0CTPOBKOB. MaccuBbl BepTukanbHO-CBA3aHHbIX KT.

Tema 14. MpuHUMNBLI PYHKLLMOHUPOBaHUS NONYNPOBOAHMKOBOM 3NeKTpoHuKN. JIHK-komnbioTep.

MprHUUNBI PYHKLMOHNMPOBaHWUS NONYNPOBOAHUKOBON anekTpoHUkn. JHK-komnbioTep. MNeprnoamnyeckne CTpykTypbl
NNOCKNx noMeHoB. CTPYKTypbl C NEPUOAMNYECKOA MOOyNSaLnel cocTaBa B anuTakcmanbHbIX MAeHKax TBEpAbIX pacTBOPOB
nonynpoBoAHKKOB. [10NynpoBOAHMKOBbIE Na3epbl HA OCHOBE reTePOCTPYKTYP C KBAHTOBbIMM TOYKaMM

Tema 15. HaHOOOBEKTbI Kak OCHOBa HOBbIX nekapcTB U CUCTEM UX HanpaBneHHOW OO0CTaBKWU.
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Mporpamma aucumnamHbl "OCHOBBI HAHOXUMUK 1 HaHOTexHonoruin"; 04.03.01 "Xumus".

HaHoo6bekTbl kak OCHOBA HOBbIX JIEKAPCTB Y CUCTEM WX HamnpaBneHHOW AOCTaBKW. IOHHbIA CMHTE3 HAHOCTPYKTYP Ha
MOBEPXHOCTU U B 06 BEME NONYNPOBOAHNKOB. POPMMPOBAHME HAHOKPUCTASIIOB KPEMHUS U FepMaHnsi B AVOKCUAE
KPEMHMS U NMONUMEPHbIX MaTtepuanax npu noHHo 6ombapauposke. MpoLecch caMoopraHn3aummn HaHOCTPYKTYp npu
VOHHOM CUHTE3€e. AHN30TPOMHOE PaCMbIEHNE NOBEPXHOCTU NMONYNPOBOLAHUKOBLIX MaTepranos Npy BO3LEACTBIAM
VOHHBIX MYy4YKOB.

Tema 16. HaHoguarHocTtuka. O HK-uunbl n 6uoumnsi.

HanoownarHocTuka. OHK-4yunbl u 6uoumnnsl. Jintorpadoumyeckm-nHayLmpoBaHHas camocbopka HaHoCTpyKTyp. MNoHsATue o
nMTOrpagoUYeCcKn-MHOYLMPOBAHHON caMocbopke HAHOCTPYKTYP. KpeMHueBble Noanoxku, romononmMep, TpebosaHuns K
Macke.

Tema 17. FeHHas Tepanus u anekTponopauus. Pekom6uHaHtHbie JHK. KoHTponbHas paboTa

eHHas Tepanuns u anekTponopauns. PekombrHaHTHble OHK. M'eHHas uHxeHepus. Mytauun. Pectpukups.
TpaHcoykuusi. OBMeH reHeTUYECKMM MaTeEPUAnoM.

Tema 18. HaHoTexHONOrMM 1 6UOMMMETUKA: NOApPaXas Npupoae.

HaHoTtexHonorum n 6uommmeTuka: nogpaxas npupone. KoHctpympys ns 6enkos. Mopenkn s monekyn OHK.
PHK-HaHoMalwmHbI. Bupychl.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSAITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucuUnnHe (MOayIo)

CamocTosiTenbHas pabota oby4arolLyxcs BoIMOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHYt0 paboTy. CamocToaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUMAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BpeMsi ayanTopHoi paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecs: YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO MTEPATYPY, BbINONHSAT 3aaHUsl, HANPaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0Bydarolwmxcs pernameHTUpyeTcs HopMaTUBHLIMI AOKYMEHTamu,
y4ebHO-MeToANYECKOM NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTe/bHbIMU pecypcamu, BKIoYas:

Mopsnok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTenbHbLIM NPOrpamMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBeneHUIA"

YcTaB theaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsaka enepansHoro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMo yypeXaeHns
BbicLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepancHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. DOHA OLEHOYHbIX CPeacTB MO AUCUUNIUHe (MOOYNI0)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIE 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cnenytolas uHpopmaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatamM 0By4eHus o SUCLUMNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLEHKYM MO AMCUMNIVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSAM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTaMm, 3aaHns PasnnyHbIX TUMOB.

DoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON A1 OCBOEHUS OUCLUNUHBI (MOAyNst)

OcBoeHuWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCS B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBNMOTEYHbIE CUCTEMBI HA OCHOBAHWUMW 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensmu;

am PAEKTPOHHBH
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

Bcsa npaega o HaHOTEXHONOrmsax 1 HaHomatepuanax B Poccun - hitp://www.nanoware.ru/
HaHoTtexHonornun Nanonewsnet - http://www.nanonewsnet.ru

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

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

Poccuiicknin anekTPOHHBIA HAHOXYPHaN (HAHOTEXHONOMMK 1 UX NpUMeHeHne) - hitp://www.nanojournal.ru

9. Metoonueckue ykasaHusi ans o6yyaroLLLMXCs N0 OCBOEHUIO AUCLMINIINHBI (MOaYNSA)
MeTomonyeckune pekoMeHAaLuUn No caMoCcTosTeNbHOM paboTe Anst CTYOEeHTOB MO AMCUMUMIMHE
'OCHOBbI HAHOXUMMW U HAHOTEXHONOTWIA '

YcnewHoe 0CBOEHNE ONCUUMNMUHBI NpeanonaraeT akTBHOE, TBOPYECKOE y4acTue CTyoeHTa nyTem
nnaHoOMepHo, NoBceaHEBHOM paboThbl.

O6wwne pekoMeHOaLUn

3yyeHre aucumnivHbl cnegyet HauymMHathb ¢ npopaboTky paboyei nporpamMmbl, ocoboe BHUMaHMe,
yoensas uenam 1 3agadam, CTPyKType 1 coaepXxaHuio Kypca.

PaboTa ¢ KOHCNEKTOM neKumit

[MpocMOTpMTE KOHCMEKT Cpady Nocne 3aHATUA, OTMETbTE MaTepuan KOHCMNeKkTa Nnekunii, KOTOpbI
BbI3bIBAET 3aTPYAHEHMS AN NOHUMaHUS. [NonbiTainTecb HAWTU OTBEThI HA 3aTPYOHUTENbHbIE
BOMPOCbI, UICMOMb3Ys pEKOMEHAYEMYIO nuTepaTtypy. Ecnm camoctosiTenbHO He yaanoch pa3obpatbes
B Matepmarne, cpopMynunpyinTe BONpockl 1 06paTnTech 3a MOMOLLbIO K NpenoaaBaTento Ha
KOHCYNbTaLuUmM nnu bnuxainwei nekuunn.

PerynspHo oTBOAMTE BpEMS ON15 MOBTOPEHNS NPOALEHHOIO Matepuana, NpoBepss CBON 3HaHMUS,
YMEHUS N HaBblKK MO KOHTPO/bHbLIM BONPOCaM.

Paboueii nporpammoii gucumnimHbl 'OCHOBBI HAHOXMMUW Y HAHOTEXHONOI WA ' MpesycMOTpeHa
camocTosiTenbHas paboTa cTyneHToB B 06beme 36 yac. CamocTosdTenbHas pabota npoBoAnNTCS C
uernbto yrnybneHust 3HaHuiA No AUCUMNInHe 1 npeaycMaTpvBaeT:

- YTEeHWe CTyAeHTaMn PeKOMEHO0BAHHOM NUTepaTypbl U YCBOEHWE TEOPETMYECKOro Matepumana
ONCUNMNUHBI;

- MOArOTOBKY K YCTHbIM OMPOCaM 1 KOHTPONbHbIM paboTam;

- paboty ¢ IHTEepHET-UCTOYHMKAMY;

- MOAroToBKY pedbepaTa, NOAroTOBKY K 3awmTe pedepara, coade 3adeta.

MnaHMpoBaHMe BPEMEHN HA CaMOCTOSITENbHYO paboTy, HEOBXOAMMOrO Ha N3y4YeHMEe HACTOSLWEN
ONCLMNNUHBI, CTYOEHTaM Ny4lle BCEro OCyWwecTBnaTb HA BECb CEMECTP, Npeaycmatpmeas npu aToMm
perynspHoe NoBTOPEHNe NPONAEeHHOro Mateprana. Marepuan, 3aKOHCNEKTUPOBAHHbIV HA NEKUUSIX,
Heobx0aNMO PerynsapHo AOMONHSTb CBEASHUSAMMN U3 NNTEPaTYPHBIX UCTOYHUKOB, NPEACTaBNEHHbIX B
paboyei nporpamme aucumnInHbl 'OCHOBbLI HAHOXUMIM 1 HAHOTexXHonorui . Mo kaxaon ns Tem ans
CaMOoCTOSITENIbHOIO N3Y4YeHus, NprMBeaeHHbIX B paboyeit nporpamme ANCLUMMAWHLI, CneayeT cHavana
npo4YnTaTh PEKOMEHOOBAHHYIO NMTEPaTYpy M NPX HEOOXOOUMOCTU COCTaBWTb KPaTKUA KOHCNEKT
OCHOBHbIX MOMOXEHWI, TEPMUHOB, CBEAEHWUI, TPEOYIOWMNX 3aNoMUHAHNS 1 SBNSIIOLLNXCS
OCHOBOMoONaramLWmnMm B 3TON TEME N NS OCBOEHNS NOCNeayoWmnx pasaenos Kypca.
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WNayuaembliin MaTepuan cnemyet 3aHocuTb B paboyyio TeTpalb B BULE KOHCMEKTA, BKIOYAKOWEro
KpaTkoe nocnenoBaTtenbHOe N3NoXeHVe Hanbornee BaXHOM MHPOPMaLMK: HOBbIE TEPMUHbI, faTbl,
MMEHa Y4YeHbIX U UX OOCTUXEHNS 1 T.4. Bo Bcex cnyyasx, koraa Matepuan nonnaercs
cucTeMaTnaauum, None3HO COCTaBNSATb CXeMbl 1 Tabnuubl, 'CBEPThIBAS' MHCDOPMALMIO B YA0OHYHO,
KOMNaKTHY10 hopMmy.

CocTaBneHne KOHCMEKTOB, 0COBEHHO B hopMe TabnuL, CXeM, OMOPHbIX CUrHANOB, CNocobCcTByeT
3PPEKTNBHOMY 3aMOMUHAHWIO N3Y4EHHOro Matepuana, mocKoNbKy 34ech NpvBnekaeTcs
NIOFMYECKOE 3anoMUHAHNE 1 UCMOMNb3YIOTCS 3PUTENbHBIA U ABArATENbHbIA TUMbl NAMSTY.
METOONYECKNE YKA3AHUA MO BbINMOJITHEHNKO KOHTPOJIbHBIX PABOT

K BbINOMHEHWIO KOHTPOMBHBIX PAboT PEKOMEHIYETCS MPUCTYNAaTh TONBKO MOCNE YCBOEHUS BCETO
y4yebHOro matepvana AUCLMUNIUHLL. 3a4aHus Ha KOHTPOJbHble paboTel pa3pabaTsiBatoTcs B
HECKONbKUX BapuaHTax.

PekoMeHaauUMm No 0CBOEHMIO KOHTPOJbHbBIX PaboT:

- KOHTPOJbHYO paboTy cneayeT BbiMOMHSATb NOMHOCTBIO, T.€. PELWUTb BCE 3a4a4y U OTBETUTb Ha BCE
BOMPOCHI 3a4aHNs; HEMOHSTHBIA BONPOC UKW 3aaady He cneayeT Nponyckatb; B 3TOM Clyyae
Heobxo0aMMo 0bpaTUTLCS 3a NMOMOLLbIO K NMPENnoaaBaTento;

- OTBETbl B KOHTPOJIbHbIX pa60Tax n3naratb ACHO, TO4YHO U NOJIHO, TaKNM o6pasoM, 4yTOObI
npenogaeatento 6bin SCeH BECb X0, PaCCyXAEHN;

- He cnefyeT NepenncbiBaTb B KOHTPOMbHbIE PaboThl TEKCT U3 yH4EOHUKOB MK y4ebHbIX nocobui;

- peleHns 3aaa4n paboTbl HeO6X0AMMO NPEACTaBNSATb BMECTE CO BCEMU NMPOMEXYTOUYHbBIMY
npeobpasoBaHVsiMK 1 CCbINKaMmn Ha UCMONb3yeMble CNPaBOYHbIE MaTepranbi;

- NPV BbINOMHEHNN PACYETOB HEOBXOANMO BHUMATENBbHO OTHOCUTBLCS K €AUHULIAM N3MEPEHNS BCEX
BEMWYMH, BXOLSLWMX B TY UMW NHYIO GOOPMYNY, 1 NMPOBEPATh, B KAKMX €ANHNLAX N3MEPEHNS LONXEH
6bITb Pe3ynbTar;

- JonyckaeTcst 0OhOpPMNEHNE 3CKM30B 1 TekcTa paboTbl OT pykM;

- He JornycKalTca nepeyépknBaHmnsi, BCTaBKM, NPOU3BONbHOE COKPaLEHMe CNoB 1 Kakux - nnbo
0603HaYeHNIA, HE MPUMEHSIEMbIX B TUTEPATYPE MO U3YHAEMOIN OUCUMMIVHE;

- HeyLOBNETBOPUTENbHOE 0GDOPMIIEHNE KOHTPONBbHOW PaboTbl MOXET BbiTb NPUYNHON €€ He3auéTa;
HeBpeXHOCTb MMCbMa U rpaMMaTMyeckue oWwnbKy HedonyCTUMbI;

- Ha Kax oW cTpaHuLe paboTbl HEOBX0AMMO OCTABAATb MOMS Ha KaX 4oV cTpaHuue paboTh

- Heo6X0AMMO OCTaBNSATb NONs 4-5 CM. ANs 3aMeYaHUii PeLeH3eHTa 1 OLHY - ABE CTPAHULLbl B KOHLE
paboTbl ANS 3aKNOYUTENBHOW peLeH3uu;

- Ha 06noXKe KOHTPO/bHON paboTbl HE0OX0OUMO HANUCaTb PAMUANIO, MHVLMANBI, y4eBOHbIN WP,
cneunanbHOCTb, KYpC, HaMMeHoBaHUe AUCUMMINHbBI, HOMEP KOHTPONbHOMO 3a4aHus;

- B CMVCKE NUTepaTypbl ykasatb, Kakme y4ebHuKM 1 nocobrs Mcnonb30Banvch Npu BbINMONHEHWN
paboTbl; CCbINIKM HA UCMONb30BAHHbLIE MCTOYHUKM MPUBOASATCS B TEKCTE paboThbl.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3yEeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuunauHe (MORyno), BKOYasi nepedeHb NPorpaMmMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb NHPOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNN 06pa3oBaTeNbLHOro NpoLecca no
LMCLMMNIMHE (MOOYNIO), BKNOYAs NEepeYeHb NPOrpamMMHOro o6ecneyeHns 1 MHGPOPMALMOHHBIX CIPABOYHbIX CUCTEM,
npencTasneH B MpunoxeHun 3 k paboyeit nporpamme OUCLUNAUHBI (MOLYNS).

11. OnucaHue matepuanbHO-TeEXHUYecKkon 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IEHUS 06pa3oBaTeNnbHOro
npouecca no gucuunnuHe (Moayno)

MarepuranbHo-TexHU4Yeckoe obecneveHne obpasoBaTenbHOro Npouecca no AucumMnanHe (Mooynto) BkmoyaeT B cebs
cnenywouwme KOMMNOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHok Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NIEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatefbHyio cpeay KDY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3gaToyHbiX MaTepuanos.
MynbTuMeouiiHast ayauTopus.
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12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNEe ANCTaHUMNOHHBIX 06pa3oBaTenbHbIX TEXHONOMUIA ANs nepeaady MHopMauum, opraHn3aumm pasnmyHbIX
oOpPM MHTEPaKTMBHOW KOHTAKTHOM paboTbl oby4yatolwerocs ¢ npenonaeaTeneM, B TOM Yncne BebnHapoB, KOTopble MOTyT
6bITb NCMONb30BaHbI AJ151 MPOBEAEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMMOLENCTBNS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOrO 06y4eHns, NPOBELEHUS CEMMHAPOB, BBICTYMNEHNS C AOKNaAaMN U 3aLWUTbI BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3aunn KONeKTMBHO paboThbl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm ®IFOC BO n yuyebHbiM nnaHom no HanpasneHuto 04.03.01
"Xvmus" n npodomnto NOAroTOBKU "He NPenyCMOTPEHO".
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orpamma aucuunnnHbl "OCHOBbI HAHOXUMUW U HaHOTexHonoruin"; 04.03. nmns".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B./]1B.4 OcHOBbI HAHOXUMUN Y HAHOTEXHOIOMMA

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb NOAroTOBKN: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:
1. lonoeuH O.U. OcHoBbI HaHOTEXHONOIMIA. [ONeKTPOHHbIN pecypc] - M.:MawunHocTpoeHne, 2012. - 656 ¢. Pexum
noctyna: http://e.lanbook.com/books/element.php?pl1_id=5793

2.Pambuau H.I"., BepéskuH A.B. dPuanyeckne n xummyeckme 0CHOBbI HAHOTEXHONOMMIA. - M.:dunamatint, 2009. - 456 c.
Pexwum pgoctyna: http://e.lanbook.com/books/element.php?pl1_id=2291

JononHuTtenbHas nuteparypa:

1. Pambuau H.I'. HaHoTexHonorus u MonekynsipHble koMnbtotepsl. - M.:duamatnut, 2007. - 256 ¢. Pexunm goctyna:
http://e.lanbook.com/books/element.php?pl1_id=2290

2. l'onoswH, K0./. Hanomup 6e3 chopmyn [OnekTpoHHbIR pecypc] ? OnekTpoH. aaH. ? Mocksa : 3gatenbcTeo
'Nabopatopus 3HaHwiA', 2015. ? 546 ¢. ? Pexum poctyna: https://e.lanbook.com/book/70736. ? 3arn. ¢ akpaHa.

3. Ctoitkos N.U., EBTioruH ".A. OCHOBbLI HAHOTEXHONOIMK 1 HAHOXMMKK: y4ebHoe nocobure. KazaHb: Mi3gatensctso
KasaHckoro (MpuBonxckoro) dpenepanbHoro yHnsepcuteta. - 2010. - 237 c.
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Mporpamma aucumnamHbl "OCHOBBI HAHOXUMUK 1 HaHOTexHonoruin"; 04.03.01 "Xumus".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[1B.4 OcHOBbI HAHOXUMUN Y HAHOTEXHOIOINIA

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

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodomnb NOAroTOBKW: HE NPeayCMOTPEHO

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-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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