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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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Iporpamma mucirumHb "OCHOBB HAHOXMMUY U HaHoTexHostorui'"; 04.03.01 "Xumus".

IIporpamMmy AUCIMTUTMHEL pa3padoTaii(a)(u): 3aBeayomuil kKadenpoi, 1.H. (mpodeccop) Croiikor U.U. (kadenpa opraHmIecKoit
U MEJUIUHCKON XUMUU, XUMUYeCKUid UHCTUTYT uM. A.M. ByTtieposa), Ivan.Stoikov@mail.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
IK-3 CriocoOeH IPUMEHATh OCHOBHbIE 3aKOHBI €CTECTBEHHOHAYYHbIX JUCLUILUINH B
MpoheCCHOHATBHOM AESTEIBHOCTH

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

MpeMeT HAHOXMMHU M HAHOTEXHOJIOTHH, OCHOBHBIE BUJIbl HAHOOOBEKTOB M HAHOMATEPUAJIOB, IPUOOPHI M YCTPOWCTBA,
pa3padarbiBaeMble Ha OCHOBE HAHOMATEPHAJIOB, IIPUHIIUI Pa3MEPHOTrO0 KBAHTOBAHMUS M YCJIOBHS HAOMIOACHU ST
KBaHTOBO-Pa3MEPHbIX SIBJICHUI, (PU3MIECKHE U XUMUIECKHE CUCTEMBI TOHMKEHHOU Pa3MEePHOCTH, OCOOEHHOCTH
SHEPreTUYEeCKOro CIeKTpa U MepeHoca YacTUl] B MHOTOCJIOMHBIX CTPYKTYpax € Pe3KUMH MMOTEHIIUATbHBIMUA TPAHUIIAMH,
OCHOBHBIE HAYYHO-TEXHUUYECKUE MPOOJIEMbl HAHOTEXHOJIOTUH M MIEPCIIEKTUBBI PA3BUTHUSI IAHHOU (PYHIaMEHTATBLHOM 00J1aCTh
3HAHU.

HokeH yMeTs:

MPOrHO3UPOBATh YCTOMYUBOCTD U (PU3UKO-XUMHUYECKHE CBOMCTBA HAHOOOHEKTOB U HAHOMATEPHUAJIOB;

OpPHMEHTHPOBATLCSI B COBPEMEHHOM JIMTEPATYPE U BECTU JUCKYCCHIO [0 HAHOXUMHUK U HAHOTEXHOJIOTHH;

CaMOCTOATEJIbHO CTAaBUTH 3aa4d MO CO30aHUI0 U MTPAKTUYCCKOMY IIPUMEHCHUIO HaHOOOBEKTOB U HaHOMATCPUAJIOB I
pelIeHr A KOHKPETHBIX 3ala4 HAHOTEXHOJIOTUH;

OPHUEHTHPOBAThCS B METO/IaX MOJTyUEeHHUs U UCCIIEIOBAHNS HAHOCTPYKTYP: CKAHUPYIOILEH TyHHEIbHON MUKPOCKOIIMHU U
CIIEKTPOCKOINY;

JlomxeH BlIafeTh:

HaBbIKaMH TBOPYECKOI'O O606H_ICHI/IH TMOJIYYCHHbIX 3HaHI/If/’I, KOHKPETHOI'O 1 0OBEKTUBHOIO M3JI0KEHNS CBOMX 3HAHUI B
MMCbMEHHON 1 YCTHOﬁ (1)OpMe, Q)yHHaMeHTEU'[I)HbIMI/I 3HAHUAMHU O CHeIII/I(l)I/IKe NOBEACHN A BEIIECTBA B HAHOMETPOBOM
PasMEPHOM JUAIla30HE, TIOHUMATh MEXaHNU3M BO3HUKHOBEHHA PA3MEPHbBIX CI)I/IBI/I‘{GCKI/IX 1 XUMHWYCCKHX Bq)(l)eKTOB.

JIOJDKGH AEMOHCTPUPOBATDH CITOCOOHOCTH ¥ TOTOBHOCTD:

TMPUMEHATD IOJIYYEHHBIE 3HAHUA Ha ITPAKTHUKE.

2. Mecro gucnuminasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucnuruivHa (MOayib) BKModeHa B pasaen "B1.B.JIB.04.01 Jucturummast (MOmysm)" OCHOBHOM MPOodecCHOHATFHOMN
obpazosatenbroi nporpammsl 04.03.01 "Xumust (Xumust)" 1 OTHOCUTCS K JUCHUILIMHAM 110 Bbidopy yactu OITOIT BO,
(opmupyemoint yuacTHUKaMu 0Opa30BaTeIbHBIX OTHOIIEHHH.

OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O0peM gucHUNIMHLI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJHNYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4aluuxcs ¢ npemnogasareieM (110 BHAaAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy obyuarommxcs

OO011ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX (bie) eMuHUI(b) Ha 72 Jaca(oB).

KonraktHast pabota - 36 yaca(oB), B TOM umcIie JeKuun - 36 yaca(oB), npakTuueckue 3ausartus - 0 yaca(oB), 1abopaTtopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOM paboTh - O yaca(oB).

CamocTosTenbHast padoTa - 36 yaca(oB).
Koutposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIS TUCLUIUIMHEL: 3a4eT B 5 ceMecTpe.

4. Coaep:xaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE MO0 TeMaM (pa3jesiaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJINY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

SAEKTPOHHBH
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4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH PA6OThHI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CTOSI-
N Pa3znennl iucuununns: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakru-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | Yyeckue |TOpHbIe |TOpHbLIe | Hasd
¢ opme BanaTus,| B 3J. [pabdoThL,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
1 Tema 1. BBenenve B HAHOXUMUIO U 5 2 0 0 0 0 0 0
HaHOTEXHOJIOTHIO.
2 Tema 2. OCHOBHBIE TTIOHSATHSI HAHOXUMUH U 5 > 0 0 0 0 0 0
HAHOTEXHOJIOTHH.
3 Tema 3. Mcropusi pa3BUTHS HAHOTEXHOJIOTHIA. 5 > 0 0 0 0 0 0
Tema 4. HCTpyMeHTapril HAHOTEXHOJIOTA.
4. 5 2 0 0 0 0 0 0
Tema 5. CynpamosekynsapHas XuMus 1
5. [caMmocOOpka OCHOBHBIE TEPMHHBI M TTOHATHS. 5 2 0 0 0 0 0 0
6. Tema 6. Byyiiiee HAHOTEXHOJIOTHIA: TPOOJIEMBI 1 5 > 0 0 0 0 0 0
TIEPCIIEKTUBHI.
Tema 7. KoprnyckyisipHO-BOHOBasI MpUpoa
7. |p1eKTpOMarHUTHOTO U3y4YEHHUs U CTPOEHHe aToMa. [ 5 2 0 0 0 0 0 0
g Tema 8. KBaHToBBIe pa3zMepHbie (PpEKTH. 5 > 0 0 0 0 0 18
KonrpoJbHast pabota
9. Tema 9. KBaHTOBbBIE TOUKH, TPOBOJIOKH U 5 2 0 0 0 0 0 0
IUIOCKOCTH.
10. Tema 10. O6bekTs HaHOXUMUK. Knaccudukaruun 5 > 0 0 0 0 0 0
HAHOYACTHII.
11. Tema 11. CriocoObl MoJyueHn sl HAHOYACTHIL. 5 2 0 0 0 0 0 0
12. Tema 12. Yraeponnsie HaHOMaTepUI/Iaan - 5 2 0 0 0 0 0 0
MTOJTyYeHIe, XapaKTepUCTHKA, CBOMCTBA.
13.|Tema 13. "YMHble" HAHOMATEPHUAIIBL. 5 2 2 0 0 0 0 0
Tema 14. [TpuHUMTB (DYHKIIMOHUPOBAHUS
TTOJTYTIPOBOTHIKOBOM 3JIEKTPOHUKH.
14. JTHK-koMmbi0Tep. 5 2 2 0 0 0 0 0
Tema 15. HaHOOODBEKTHI KK OCHOBA HOBBIX
15.|nekapcTB 1 CUCTEM X HaIpaBJIEHHOM JOCTaBKH. 5 2 2 0 0 0 0 0
16. Tema 16. Hanomuarnocruka. JJHK-ummer n 5 2 2 0 0 0 0 0
OUOYUITHL.
Tema 17. 'enHast Tepanus 1 3JEKTPONOpALIUSL.
17.|Pexom6unanTheie JJHK. KoHtposbHas padora 5 2 2 0 0 0 0 17
18. Tema 18. HanoTexHONMOTMY 1 OUOMUMETHUKA! 5 2 2 0 0 0 0 1
nojpaxas npupoe.
lToro 36 12 0 0 0 0 36

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. BBejeHue B HAHOXAMHIO H HAHOTEXHOJIOTHIO.

Baenenue B HaHOTexHOormo. Llenn v 3agaun HaHOTeXHOJMOTHY. PU3NYECKUE M TEXHOJOTHYECKHe MPOOIEeMBl X OTpaHNUYECHHS
MUK POMWHHATIOPU3AIIMH TOTYITPOBOJHUKOBHIX YCTPOUCTB. [IpuMeHeHre MeTo10B HAHOTEXHOIOTHH 11 YMEHBIICHUS
pasMepoB nprOopoB. IlepcrieKTMBHBIE HAHOMATEPHAJIbl M HATIPABJICHHS] HAHOTEXHOJIOTMH. Bu3yanu3anus 1 KOHTPOJIb
Pe3yJIbTaTOB HAHOTEXHOJIOTUH - 00s13aTeNIbHOE YCIIOBUE TSI MX Peal3aliy U Pa3BUTHS.

Tema 2. OCHOBHbBIE IOHATHS HAHOXUMHIH M HAHOTEXHOJOTHH.

Crpanuua 4 u3 12.
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OCHOBHbBIE NOHATHUSI HAHOXUMUU U HAHOTEXHOJIOTUHU. DJIeKTpocTaThueckue 3(p@eKThl, JOKATbHbINA TEMJIOBON HArPeB,
iactuyeckas fepopmalisi, ojieBoe UCapeHre MOoJI0KUTENIbHBIX U OTPUIIATEIbHBIX MOHOB, MIOHIEPOMOTOPHBIN 3 PeKT,
apdexT anekTponHOro Betpa. Knaccudukarmst 00bekToB HaHOXUMKU. OCHOBHBIE THITHI HAHOOOBEKTOB U HAHOCHCTEMBI HA MX
OCHOBE.

Tema 3. UcTopusi pa3BUTHSI HAHOTEXHOJIOTHIL.

HWcropus paseutust HaHOTexHOJIOrMi. HaHOCTYKTypHBIE 31eMEHTHI BeliecTBa. HaHOCTPYKTYpHBIE 2JIEMEHTHI BEIIECTBA: ATOMBI,
MoJIeKyJbl, (hysiepeHbl, HaHOTPYOKH, Kiiactepbl. KBantoBbie Touku (KT) - vckyccTBeHHBbIE MOJIeKyibl. HaHOCTPYKTYpHBIE
nonumepsl. [Tnenku Jlenrmiopa - braopxerr. Kosutonansie pactBopel. HaHOCTpYKTyprpOBaHHbIE TUIEHKU

Tema 4. UHcTpyMeHTapHil HAHOTEXHOJIOTA.

WHcrpymeHTapuii HaHOTeXHOIOora. Martepuasbl Ha OCHOBE HAaHOCTPYKTYPHBIX 3JieMeHTOB. HaHOKpHCTaIbl, HAHOTPYOKH,
HAaHOCTEPKHU M UX NMPou3BOIHbIe. CTPYKTYpPHbIE 3JIEMEHTHI JUIsl HAHOMATepHajIoB 0oJiee BHICOKOTO MOPsiAKA. YTIepoJHbIe
HAaHOTPYOKH, TEXHOJIOTHS U3TOTOBJIEHHS], CTPYKTYpa M CBOWCTBA. MeTO/IbI MOTy4YeHHs U UCCIIeI0BaHMS.

Tema 5. CynpamoJieKyJsipHasi XUMHSI H CAMOCOOPKa 0CHOBHbIE TEPMHUHBI 1 MOHATHS.

CymnpamosieKyIsipHasi XMMHUS U CaMOCOOPKa - OCHOBHBIE TEPMUHBI 1 OCHOBHBIE TIOHATHSI. MaTepuasibl 3JIeKTPOHUKH YIS
HaHoTexHoJormid. KpemHwuit u ero Moaudukanmu, B TOM 4ucie, KPEeMHUIA Ha U30JIATOPE, OPUCTBIA KPEMHHUI, HAHOK PUCTAILIBI
KPEMHHUS B IMOKCUJIE KPEMHHSL. CYyIIPaMOJIEKYJIIpHble aHCAMOJIU. CYIIepMOJIeKYJibl . Buckepbl. MaHraHUTHI.

Tema 6. Byaymee HaHOTEXHOJIOTHII: MPO0JIeMbI H MeP CIIEKTHBLI.

Bynyiee HaHOTEXHOJIOTHIL: Tpo0sieMbl U niepcriekTuBbl. [ etepoctpykrypsl (I'C) 1 HauboJee pacpocTpaHEHHbIE CHCTEMBI
MOJTYTIPOBOJHUKOBBIX MaTEPUAJIOB Ha OCHOBE TBep/bIX pacTBOpoB A3BS5. TpoiiHble 1 yeTBepHBIe coeilMHEeHUs1 Ha ocHOBe A3B5.
Marepuaisl Ha OCHOBE HUTPUJIOB M UX MpuMeHeHre. OcoOblil MHTepeC MPEACTABIISIOT COSIMHEHNsI METAJLIOB C a30TOM, TaK
Ha3bIBaeMble HUTPU/IBI, CPEM KOTOPBIX MHOTHE 00JIA/IAI0T BHICOKOW OrHEYIOPHOCTBIO, AUIIEKTPUIECKUMU U
MOJIyIPOBOJJHUKOBBIMH CBOMCTBAMH, CIIOCOOHOCTBIO MEPEXOUTh B CBEPXIIPOBOHUKH MPU OTHOCUTEIHLHO BBICOKHX
TeMIIepaTypax, BHICOKOH XUMUYECKOI yCTOMUMBOCTBIO B PA3/IMYHBIX arPeCCUBHBIX cpefax. MHOrue U3 HUTPUAOB YKe YCIEITHO
UCIIOJIb3YIOTCS B 3IEKTPOHUKE, ATOMHOM IPOMBIIIIIEHHOCTH, TEXHUKE MOTYIIPOBOJHUKOB U AUIIEKTPUKOB, B KOCMUYECKOM
TeXHHUKe, COBPEMEHHOM MAIIMHOCTPOSHUH, METAJTYPIUH, B JIEKTPOTEXHUKE U IPYTHX OTpacysX.

Tema 7. KopnycKyJsipHO-BOJHOBasi IPHP 012 3JeKTPOMATHUTHOT0 H3JIy4Y€HUS U CTPOEHHE aTOMa.

KopnyckyJisipHO-BOJIHOBasI IPUPOAA JEKTPOMArHUTHOTO U3JTyueHus U cTpoeHne atoma. CyOMHUKpPOHHBIE TEXHOJIOTHH.
VMeHbIIIeHHe pa3MepoB 3JIEMEHTOB METOJAMH TPAJAULIOHHON IIAHAPHOW TEXHOJIOTUH 32 CUET pa3pabOTKH, CO3aHNUs U
MIPUMEHEHUSA SKCTPEMAIBHBIX YJIbTPa(pHOIETOBBIX UICTOYHUKOB U3TyUYEHHS CO CBEPXKOPOTKOM JUIMHOM BOJHBI (13.5 HM) npu
TpoLeccax JUTorpadum.

Tema 8. KBantosrie pa3mephbie 3 pektsl. KonTposasnas padora

KganToBsle pazmepHble 3 eKThl. ICTOUHMKHN 3KCTpeMallbHOTO yibTpaduonera. JlazepHoe n3mydeHne: B3auMOIeCTBIE C
noBepxHocThio 1 mpuMeHeHre B HT. Hanomurorpadus. OcHOBHbIE BU/IbI HAHOIUTOrpaduu U ee IpUMEHEeHHe B U3TOTOBJIEHHN
MHTETpIbHBIX TIPUOPOB. DJIEKTPOHHAS, HOHHAS U PEHTI€HOBCKast TuTorpacuu. V3roTopieHre HAHOTOUYEK M HAHOITPOBOJIOK
JIMTOrpapuUecKuMU METOAAMHU.

Tema 9. KBaHTOBBIE TOYKH, IPOBOJIOKH U IJI0CKOCTH.

KBaHTOBBIE TOUKHM - TPEXMEpPHas MOTEHIMaIbHAs iMa. KBaHTOBBIE TOUKH, IPOBOJIOKM U TUIOCKOCTH. CamMoopraHu3arys
KBAaHTOBBIX TOUeK U HUTeH. KBaHTOBBIE TOUKK. CaMOOPraHU30BaHHbIN pocT o MexaHu3My Ctpancku-Kpacranosa. Teopus
CaMOOPraHM30BaHHOTO POCTAa KBAaHTOBBIX ToUeK. CHCTEMBI MOJTYITPOBOJHUKOBBIX MATEPHAJIOB AJIs BRIPAIIMBAHUS CTPYKTYP C
KT.

Tema 10. O6bexTl HaHoOXuMuM. Kitaccudukanuu HaHOYaCTHII.

O6nekThl HaHoxuMuM (Enuamynbie atomsl, Kiactepst, Hanouacturpr, KommakTHoe Bemmectso). KonuyecTBo aToMoB,
OTpEIEISAIONIMX BEPXHIO IPaHMIly HAHOYACTUI], MHAWBUAYAILHO JJIs1 KakI0ro coequHenus. Kinaccudukaimy HaHOYaCTHII.
Hanoneuarnas surorpacust. 3rotoBiieHre mraMmnoB. BEIOOp pe3ucToB, MOIMMETHIMETAKpUIIAT. Peak THBHOEe MOHHOE
TpaBJieHUE.

Tema 11. Cnioco6bI moJry4eHUs HAHOYACTHIL.

CriocoObl MOJTyYeHHs] HAHOYACTHUL]. DNUTAKCHAIbHbIE METObl. XUMHYECKOe ocax/aeHne 3 napooii ¢assl (CVD): ero Bumpl,
OCHOBHBIE 3aKOHOMEPHOCTU Y METOJUKA. DIUTAKCUA U3 METAUIOOPIraHUUECKUX COSAUHEHUH U JIETYUYMX HEOPraHUYeCKUX
ruzpunoB (MOCVD). Haunbornee pacripocTpaHeHHbIE CUCTEMBI BEHIECTB - HICTOUHUKOB KOMITOHEHT IMOJTYITPOBOHUKOBBIX
MaTepUaoB U TBEP/BIX PACTBOPOB.

Tema 12. YriiepoHble HAaHOMAaTEePHAJbI - MOJyUYeHHe, XapaKTepUCTHKA, CBOMCTBA.

VriepoaHble HAaHOMATEPHAJIBI - TOJIyYEHHE, XapaKTEPUCTUKA, CBOUCTBA. OTKPHITHIE U 3aKPHIThIE, OJHOCTOUHbIE U
MHorocioiHeie. CamMoopranu3anus HaHOTpyOoK. [TpeoOpa3zoBaHue MIAHAPHBIX HAMTPSIKEHHBIX TETEPOCTPYKTYP B TPEXMEPHBIE,
UMEIOIINE PAANAIbHYI0 CAMMETPUIO (HAHOTPYOKH). ITepCrieKTUBBI U3rOTOBJIEHUS JIEKTPOHHBIX IPUOOPOB C MPUMEHEHUEM
HAHOTPYOOK.

Tema 13. "VMHble' HaHOMAaTepHAJBI.

SAEKTPOHHBH
Crpanuna 5 u3 12. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb
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YmubIE HaHOMaTepHraJibl. Poct HAHOCTPYKTYP Ha q)aCCTI/IpOBaHHLIX IINIOCKOCTAAX. TpeXMeprle MaCCHUBBI
KOIre¢peHTHO-HAIIPSAKEHHBIX OCTPOBKOB. MaccusBs BEPTUKAJIbHO-CBA3AHHBIX KT. TpeXMeprIe MaCCHUBBI
KOIre¢peHTHO-HAIIPSAKEHHBIX OCTPOBKOB. MaccusBsr BEPTUKAJIbHO-CBA3AHHBIX KT. HepnonnquKI/Ie CTPYKTYPHBI INTOCKUX TOMEHOB.
CprKTypI)I C HCpI/IO,HI/I‘-IeCKOﬁ MOHyHﬂLIPIefI COCTaBa B MUTAKCUAJIbHBIX IJIEHKAX TBEPAbIX PACTBOPOB MOJYIIPOBOAHUKOB.
HOJ'IprOBOHHI/IKOBI)IC JIa3€pbl HA OCHOBE T'€TEPOCTPYKTYP C KBAHTOBLIMU TOUYKAMMU.

Tema 14. IIpunnuns! (hyHKIIOHAP OBAaHUS MOJIYNPOBOHUKOBOI daeKkTpoHuKu. [IHK-komnbioTep.

[puHIMITE (PYHKIIMOHMPOBAHMS TOTYIPOBOAHMKOBOM teKTpoHuKU. JHK-kommbiotep. [leproaueckue CTpyKTyphI ITIOCKUX
JoMeHOB. CTPyKTYpBI C TIEPUOANIECKON MOAYJISAINMEH COCTaBa B SMUTAKCHAIbHBIX TIEHKAX TBEPABIX PACTBOPOB
TIOJTyTTPOBOIHUKOB. I10JIyIIpOBOAHMKOBBIE JIa3EPBl HA OCHOBE TETEPOCTPYKTYP € KBAHTOBBIMU TOUKaMU. | eTepOCTPYKTYpBI C
kBaHTOBbIMH siMamu (KS1). TIpuHImnbE BHIOOPA MOIYNPOBOAHUKOBBIX MaTepuaioB. Mooy isiioHHOe U d-ernpoBaHue.
I'eTepocTpyKTyphI ¢ BHICOKOH ITIOTHOCTBIO IBYMEPHOTO /IeKTPOHHOTO ra3a ([I3I7). TpaH3uCTOpHI ¢ BHICOKOM MOIBMKHOCTHIO
anekTpoHoB (HEMT-tpanzucropsr). Cepxpemerku (CP) kBaHTOBBIX siM. [10TynpOBOJHUKOBHIE JTa3ephl HA OCHOBE
T€TepPOCTPYKTYP C KBAHTOBBIMH SIMaMHU.

Tema 15. HaHo00beKThI KaK 0CHOBA HOBBIX JEKAPCTB U CUCTEM HX HaﬂpaBJleHHOﬁ A0CTAaBKH.

HaHo0OBbeKThl KaKk OCHOBa HOBBIX JIEKAPCTB M CUCTEM X HAITPaBJIEHHOMN JOCTaBKH. VIOHHBIN CHHTE3 HAHOCTPYKTYpP Ha
MOBEPXHOCTH U B 00BEME TMOJTYITPOBOIHUKOB. POPMUpPOBaHYE HAHOKPUCTAUIOB KPEMHUS U TepMaHMsI B TMOKCHE KPEMHUS 1
MOJIMMEPHBIX MaTepuaiax npu MOHHOW OombapaupoBke. [Iporecch caMoopraHn3alnyy HAHOCTPYKTYP MPU MOHHOM CHHTE3E.
AHM30TPOINHOE PaCblIEHHE TOBEPXHOCTH MOTYNPOBOJHUKOBBIX MATEPUAJIOB IIPU BO3JEUCTBUM NOHHBIX ITyYKOB.

Tema 16. Hanoguaraocruka. JIHK-uunbl u 6M0oYHnbI.

HaH00OBbeKThl KaKk OCHOBA HOBBIX JIEKAPCTB M CUCTEM MX HAITPaBJIEHHOMW JOCTaBKH. VIOHHBIN CHHTE3 HAHOCTPYKTYp Ha
MOBEPXHOCTH ¥ B 00BEME TMOJTYITPOBOIHUKOB. POPMUpPOBaHNE HAHOKPUCTAIIOB KPEMHUS Y TepMaHMsI B TMOKCHIE KPEMHUS 1
MIOJIMMEPHBIX MaTepualiax npy MoHHOW OombapaupoBke. [Iporiecch caMoopraHn3anyy HAHOCTPYKTYP MPU MOHHOM CHHTE3E.
AHM30TPOINHOE PaCIblIEHHE TOBEPXHOCTH MOJTYNPOBOJHUKOBBIX MaTEPUAJIOB IIPU BO3JEUCTBUM MOHHBIX ITyUKOB.

Tema 17. I'ennas Tepanus u 3aekrponopanus. PekomonnanTunie JJTHK. KonrpoJbHast padora

I'eHHas Tepanus v s5eKTpornopanus (co3aaHue nop B OUCIOWHON JTUIHUAHON MeMOpaHe 1o AEHCTBUEM SJIEKTPUUYECKOTO MOJSL.
310 SABJICHUE UCTIONB3YETCSl B OMOTEXHOJIOTHH [U1sl BHeApeHUs1 Makpomodiekyt (06bruno [JHK i PHK) B ki1etku
MJIEKOTIUTAIONIMX, OakTepuil win pactenuii). Pekom6unantheie JJHK. I'ennas unxenepus. Myranuu. Pectpukims.
Tpancaykuus. OOMeH reHeTUYeCKUM MaTepUaioM.

Tema 18. HanoTexHo1oruu 1 0HOMHMETHKA: IOAPaKasi PUpPoIe.

Hanorexnonoruu 1 6uomuMeTnKa: nojgpaxas npupone. Koncrpyupys us 6eskos. [Topenku uz mosnekyn JHK.
PHK-nanomammnsl. Pudonykiennoas kuciora (PHK) ucnones3yercs 1uis1 co3iaHus1 JIOTHYECKUX CXEM, CIIOCOOHBIX BHITIOJIHSITh
pasnuyHble BeIuKcieHus. Bupycsl. HoBele HaHOYyCcTpoiicTBa u3 PHK w1 BocnpuHATHS M aHATM3UPOBAHUS MHOXKECTBA
CJIOXKHBIX CUTHAJIOB B KMBBIX KJIETKAX.

5. lepedyeHb y4eOHO-METOAYECKOTO 00€eCIeYeHHS UISA CAMOCTOSITEJbHOM Pad0THI 00yJaommxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosiTenpHasi padoTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPY METOIMUECKOM PYyKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HenocpeAcTBeHHOro yuactust. CamocrosTenpHas paboTa MoipasaensieTcss Ha CaMOCTOSATENbHYIO0 paOOTy Ha ayIMTOPHBIX
3aHATUSIX M HA BHEAYIUTOPHYIO CaMOCTOSITeNIbHYIO0 paboTy. CamMocTosiTesbHast padoTa 00yJaloIMXCsl BKIIOYAET KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHBI, TaK U TPOPadOTKY TeM (pa3JiesioB), OCBaNBAEMbIX BO
BpeMsI ayJUTOPHOM padoThl. Bo Bpems caMocTosTeIbHOM paboThl 00YJaIoIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPABOYHYIO JIMTEPATYPY, BHIIOIHSAIOT 33/1aHNMs1, HAIIpaBJIEHHbIE Ha 3aKpeTUIeHNne 3HaHWI M OTpabOTKy YMEHHI U HaBBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUYHOMY KOHTPOJIIO 10 JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEbHONH padOThl 00yYAIOIIMXCS perJaMeHTHPYeTCs HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMUYECKOI INTepaTypoil M SJEKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIOYASL:

[Nopsiiok opraHU3alUK 1 OCYIIECTBICHIS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
00pa3oBaHus - MporpaMmam OakajiaBpuara, mporpaMmMaM CrielMaauTeTa, IIporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunucTepcTBa HayKu 1 BhIcIero oopaszoBanus Poccuiickoii @eneparvin ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcTBa odpaszoBanust Poccuiickoit ®enepariu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMA
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YIeOHbBIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuit) penepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJII0)
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(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHME KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJIYIIO);

- OMHCaHMe MOpsIIKa IPUMEHEHUS 1 POy PHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHHUS /ISl K&XKJI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6yqa101m/1xcs{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOYJISI) TIpeIoiaraeT u3y4eHrne OCHOBHON M JOTIOTHUTEILHON yueOHO! muTepaTypsl. JlutepaTtypa
MOKeET OBbITh JIOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0OOUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Bcst mpaBia o HAaHOTEXHOJIOTUSIX M HaHOMaTepuanax B Poccuu - http://www.nanoware.ru/
Hanotexnonoruu Nanonewsnet - http://www.nanonewsnet.ru

Hanorexnonorun HanorexHonornueckoe coodiectso-Hanomerp - http://www.nanometer.ru

IMoxpo6HO 0 HaHOTexHONOrHsIX - HoBocTH - http://www.nano-technology.org

Poccuiickuii 1eKTpOHHBIA HAHOKYpHAI (HAHOTEXHOJIOTMH U UX IIpUMeHeHHe) - http://www.nanojournal.ru

9. MeToaunuyecKHe YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHUIO JUCHHUILIAHBI (MOXyJIsI)
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

OCHOBHO¥ TEOpETHUYECKUI MaTepral peMeTa AAeTCs B Yachl JIEKIMOHHBIX 3aHATHIA. Ha nekumsix
Tperno/iaBaTesb CUCTEMAaTUIECKH M TIOCJIeI0BATEIbHO PACKPhIBAET CoJepKaHNe HayYHO! JUCHUILIMHBL, BBOAUT B
KpYT Hay4YHBIX HHTEPECOB, CTABUT BOIPOCHI /17151 McCieloBaHus1. Hellb3s1 OrpaHUYIMTHCS peryJIsSipHBbIM TOCEIEHUEM
TOJIBKO JIEKIIMH, TaK KaK HEHTP TsHKECTH B YCBOEHUHM 3HaHWH, B (POPMUPOBAHUM YMEHUI 1 HAaBBIKOB JIEKHUT B
TOCTIEAYIONIEH CaMOCTOSITEIbHOI padoTe. CTyAEHTHI IOJUKHBI TOCTOSIHHO TOTOBUTHLCS K JIEKITUAM. B 310l padote
MOT'YT IIOMOYb Y4eOHHMKH, CIIMCOK KOTOPBIX IperofaBarelib Ha3blBaeT Ha MEPBbIX 3aHATHsX. [ToMrmo
PEKOMEH/IyeMOi JINTEPaTyphbl, JIEKTOP AaeT MPOrpaMmy AUCLUILUIMHBI, B KOTOPOH U3JI0KEHbl OCHOBHBIE PA3ZIebl U
BOIPOCHI [J1s1 KOHTPOJISI 3HAHUI.

Jlekuus 3aK1aibIBa€T OCHOBBI HAYYHBIX 3HAHWH, 3HAKOMUT C OCHOBHBIMH COBPEMEHHBIMH
HayYHO-TEOPETUUECKUMH TTOJIOKEHUIMH, C METOIOJIOTeN JaHHOI Hayku. Ha jekiim ocyiiectsisiercs oomenme
CTYIEHUECKOH ayJUTOPUH C BBICOKOKBaIN(UIIMPOBAHHBIMH JIEKTOPaMH, yYEHBIMH, TIearoraMu, CrieliiaIicTaMu
B OIIpe/IeJICHHOM O0Tpaciy HayKu. JIeKIHs BBI3bIBAET SMOIMOHAIBHBINA OTKJIMK CITyIIaTeNel, pa3BUBaeT HHTEpeC 1
M0O0Bb K OymyIiel nmpodeccuu. JIeKTOp UCTIONB3yeT Ha JIEKIUAX He TOJBKO MaTepuall yUeOHUKOB, HO U
MIPUBJIEKAET MHOTO JIOTIOJTHUTENIBHBIX CBEJICHUH, N3JI0KEHHBIX B HAYYHBIX padoTax (MOHOTpausIX WM CTaThsIX)
WM B €r0 COOCTBEHHBIX MCCIIE0BATENbCKUX Tpydax. CTyIeHT He B COCTOSIHUM TITyOOKO OCMBICIIUTh BECh
TIPE/ICTaBJICHHBIN B JIEKLUAX MaTepuall, He Tocelnas JeKIMOHHBIX 3aHATHH. [I0aTOMy BaKHO He MpOIycKaTh
JIEKLIMH, TOTOBUTHCS K HUM (3apaHee IOCMOTPETh TEMY JIEKIIUH, IOUYMTaTh YUeOHUKH, OTMETHThD JJIs1 ceOsl
KJIIOYEBbIE MOMEHTBI, COCTABUTh BOIPOCHI JIEKTOPY) U HAIPSDKEHHO, aKTHBHO paboTaTh B TEUEHHE BCETO yUYeOHOTO
3ansiTHs. CrapaiiTech He ONa3/bIBaTh HA JIEKIMIO: B IEPBbIE MUHYTHI 3aHSTHI OOBSIBISETCS TEMa, TUIaH JIEKIUH.
YroOBl Jierye 3aIOMHUTH U3JIaraeMblil MaTeprai, HEOOXOIMMO €ro TIOHSTh, Pa300paThCs B CUCTEME HayUHbIX
TIOHSTHH, KOTOPYIO AaeT JieKTop. [1yTn u3noxkeHus JIeKIMu MoryT ObITh pa3iMyHbIMU. VIHOTIA MTpenoiaBaTesb
BBIOWPAET MH/IYKTUBHBIN ITyTh, T.€. BHAYAJIE U3JIaraeT KOHKPETHbIE (DaKThl, 0000IIAET NX, PACKPHIBAET CYIIHOCTb
TIOHSATHS, JaeT ero onpeenaeHue. Ipyroi myts o6pa3oBaHKs NOHATHIL - J€AyKTUBHBII: JIEKTOP BHAYAJIE
olpeiesisieT HayqHOe MOHSTHE, a TIOTOM JaeT 00bsCHEHNsI, TPUBOAUT KOHKPETHHIN (hakTnueckuii Matepuai. Ecim
YJIOBUTH IyTh U3JIOKEHHS MaTepuasa, TO CTAHOBUTCS JIerde MOHSTh MBICIIb IIPENojaBaTess U MPOHUKHYTH B
coziepxanue Jekuuy. Obparaiite BHIMaHUE Ha OlpejiesieHre OHITHIH. PekoMeH tyeTcs JUIsl X yCBOSHUS
COCTaBJIATH TJIOCcapuii (coBaph). Bo BpeMs CITyIiaHust JISKIWIA TOJDKHA OBITh TICHXOJIOTHYECKas YCTAHOBKA Ha
3aMOMHMHAaHNE OCHOBHBIX Hzie Jtekuuy. CiylaHue JIEKIUH - 3TO CIOKHBIA TICUXO0JIOTMYECKHH TPOoIiecc, B
KOTOPBIH BOBJIEUEHA BCS JIMYHOCTH CIIYIIAIOIIETO: €ro CO3HaHKE, BOJIs, aMsITh, SMOIMU. DTO HE NTaCCMBHOE
COCTOSIHHE YeJIOBEKA, a HAIPOTUB, COCTOSIHIE aKTUBHOMW, HANPSIKEHHOM e TeTbHOCTH.

Cryuianue yueOHOM JIEKIUY - 3TO He0OX0JMMOe, HO He JOCTAaTOYHOE YCJIOBHE CO3HATEIBHOTO U IIPOYHOTO
YCBOEHMsI 3HaHWH. JIEKIIMI0 HEOOXOJMMO 3armcaTh - TOJILKO TOTJa JIEKIUSI CTAHET UCTOYHMKOM IS JasIbHEeHIIei
CaMOCTOSITENIbHON padoThl. KOHCIIEKTHpOBaHME JIEKIIMY - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH U OIbITa.
Hexkoropsle crapaioTcst 3anicarh JEKIUIO TOJHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJIEpKaHUe MaTepHana,
OIMpasich TOJBKO Ha CBOIO MamMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBKO B TOM CJIydae, €CJIv IIPero/iaBaTeib
JMKTYET JIEKIIMOHHBIN MaTtepuai. Ho IMKTOBKa JiesiaeT n3nokeHne 0THOOOPa3HBIM U yTOMUTEbHBIM, 1 METO/IUKA
BBICIIIEH LIKOJIBI HE PEKOMEH/IyeT Takol crocod nainoxenus. CTpeMIIeHHE 3aIncaTh JIEKIMIO CJIOBO B CIIOBO
OTBJIEKAET CITyIIaTeNst OT 00yMbIBaHHSI JIEKIIMOHHOTO MaTteprana. Henqapom cTyaeHThl TOBOPSIT, YTO TPYAHO
COBMECTHUTb U 3aITUCh, U 00/lyMbIBaHHE.

Ecnm nexnumio 3anmceiBaTh O49eHb KOPOTKO, OTJEJbHBIMYU IITPUXAMH, TO 3aITUCH HE MOTYT OBITh MaTepHAJIOM JIJIsI
MOBTOPEHUs1. B M3ImiiHe KpaTKoii 3armcy TpyJHO pa3ooparhCsl yxke HeKoTopoe Bpems criycTs. [is 3anucu
BO3bMUTE OOIIYIO TETPab M CAEIANTe MO ISl PA3/IMYHBIX 3aMETOK BO BpPeMsl 3aIliCH: HalpuMep, 3HaK
BOCKJIMIaHUS (OTMETKa 0c000 BaXXHBIX MOMEHTOB), 3HAK BOIPOCA (YTO-TO HE MOHSUIM U K JAHHOMY MOJIOKEHHIO
HaJI0 BEPHYTHCS).

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHas padoTa NpH M3yYeHHH AUCLMIUIMH BKJIIOYAET: - YTEHHE CTyACHTaAMH PeKOMEHIOBAHHON
JIMTEPATypsl U YCBOGHHE TEOPETUYECKOTO MaTepruasia JUCIUIUIMHBL; - 3HAKOMCTBO ¢ MIHTEpHET-UCTOYHNKAMU; -
MIOZATOTOBKY K Pa3IMYHBIM (pOpMaM KOHTPOJIS (TECTHI, KOHTPOJIbHbIE PabOThI, KOJUIOKBUYMBI); - IOATOTOBKY U
HamnucaHue pedeparos; - BHITOJTHEHHE KOHTPOJIBHBIX PadoT; - MOATOTOBKY OTBETOB HA BOIPOCHI 110 Pa3IMYHbIM
TeMaM IVCLUITIAHBI B TOW MOC/IEI0BATEIbHOCTY, B KAKOW OHM MpeAcTaBieHsl. [InaHnpoBaHie BpeMeHH,
HEOOXOIMMOr0 Ha N3yYeHUe TUCHUILINH, CTYASHTaM JIydllle BCEro OCYLIECTBIISATh BECh CEMECTP, MpeAycMaTpUBast
IIPY 3TOM PeryJIsipHOe OBTOpPEeHUe MaTepuaia. [1py u3ydeHnn AUCLUILIMHBL CHavala He0OXOAMMO MO KakA0M
TeMe MPOYUTaTh PEKOMEH/IOBAaHHYIO JINTEPATYPy M COCTABUTh KPATKUI KOHCIIEKT OCHOBHBIX TTOJIOKEHUH,
TEPMHUHOB, CBE/ICHUI, TPEOYIOIIMX 3aTIOMUHAHUS U SIBJISIIOLIMXCSI OCHOBOIIOJIATAIOIMMH B 9TOH TeMe IS
OCBOEHU TTOCTIEAYIOMNX TeM Kypca. I paciMpeHust 3HaHus 110 AMCLUITIMHE PEKOMEHyeTCsl HCIOIb30BaTh
WHTepHeT-pecypehl; MPOBOAUTH MOMCKH B Pa3JIMUHBIX CUCTEMAaX M MCIOJIb30BaTh MaTepUasIbl CaliTOB,
PEKOMEH/IOBaHHBIX MpenoaBaresieM. [1py MoAroToBKe K KOHTPOJIbHON padoTe HeOOX0OUMO MTPOYNTATh
COOTBETCTBYIOLIME CTPAHHLbI OCHOBHOTO y4eOHMKA. JKeaTeIbHO TakKe YTeHHe AOTOIHUTENIBHOM JIUTepaTyphl.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4eT Ha 3auete onpegenseTcs KauecTBO U 00bEM YCBOEHHBIX CTYAEHTAMM 3HaHUIA, CIOCOOHOCTD K 0000IIEHHIO,
aHaIM3y, BOCIPHUATHIO MH(GOPMAIMK, IOCTAHOBKH 1IEJIU U BHIOOPY ITyTel ee IOCTHKEHHs], a TaK)Ke yMEHHUe
padoTaTh ¢ HOPMATHBHBIMU JOKYMEHTAMH B PaMKax JUCHUILIMHBL. OH MOKET ITPOBOIUTHCS B YCTHOW WA
ncbMeHHOH popmax. Popmy nposesenus onpenenser Kadenpa. [Toaroroska k 3auery - mporecc
VHIVBUAYANIbHBIA. TeM He MeHee, CYIIeCTBYIOT HEKOTOpbIE IPaBUIIa, 3HAHHS KOTOPBIX MOTYT OBITh MOJIE3HBI IS
BceX. 3aJI0roM YCTIEIHOW ca4y 3a4eTa sIBJISIeTCs] cucTeMariyeckast pabora HaJl y4eOHOW JUCIUIUIMHON B
TeueHue cemecTpa. [1oAroToBKy KeJaTeabHO BECTH, UCXO[sl U3 TPeOOBaHMI POrpaMMbl Y4eOHON AVCLUITIAHBL.
LenecooOpa3Ho MOLIATOBOE OCBOEHHUE MaTepUala, BBIIOIHEHUE Pa3/IMYHbIX 3aJaHUI [0 Mepe U3y4ueHHs
COOTBETCTBYIOIIMX CO/IEPKaTEbHBIX Pa3/iesioB TMCHMILUIMHBL. Eciu, roToBsICh K 3a4eTy, Bbl UCTIBITHIBAETE
3aTpyJHEHUs, OOpalllaiiTech 3a COBETOM K IIPENoiaBaTellio, TeM 0oJjlee UTO IIPU CUCTEMaTUYECKOI IIOArOTOBKE Y
Bac eCTh TaKasi BO3MOKHOCTb. ['OTOBSICH K 3a4eTy, JIy4llle BCEro COUeTaTh NOBTOPEHNE TEOPETUUECKHUX BOIIPOCOB C
BBITIOJTHEHHEM TTPAKTHYECKUX 3aaHui. TpeOoBaHus K 3HAHUSIM CTY/IEHTOB ONpe/iesieHbl (bejiepaibHbIM
rocylapcTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM U paboyell mporpaMMoil AucHuILIvHEL. Lless 3auera - mposepka
Y OIIEHKa YPOBHS MOJTyYEHHBIX CTY/IEHTOM CIEIMAIBHBIX IO3HAHUH 0 Y4eOHOH ANCIUITINHE 1
COOTBETCTBYIOIIX UM YMEHUI 1 HABBIKOB, & TAK)KE YMEHHS JIOTMUECKH MBICJHUTh, aprYMEHTUPOBATh N30paHHYIO
Hay4HYIO MO3UIIMIO, pearupoBaTh Ha JOTOJHUTEIbHbIE BOIIPOCH, OPHEHTUPOBATHCS B MacCUBe MH(pOpMAaLuH,
Jedunumii 1 Kateropuid. OlieHKe MoAJIekaT MPaBUIBHOCT M TPAMOTHOCTD PEUM CTYAEHTa, ECJU 3a4eT
TIPOBOJIMITCSI B YCTHO# (hopMe, a Takke ero JOCTIKEHHs B TeueHne ceMecTpa. JJonoiHuTeIbHOM Hesbio 3aueTa
sBisieTcst GOPMUPOBAHUE Y CTY/IEHTOB TAKMX KauecTB, KaK OPraHM30BaHHOCTh, OTBETCTBEHHOCTH, TPYAOJIO0HE,
CaMOCTOSITENILHOCTD. TakuM 06pa3oM, MPOBEPSIETCS CIOKUBINASCS y CTY/IEHTa CHCTeMa 3HaHUM 110 JUCIUILIMHE,
YTO UTrpaeT OOJIbLIYIO POJIb B IOATOTOBKE OyIyIIero CHelyaaucTa, CIocOOCTBYET MOTyYeHUI0 UM
(yHmamenTanbHOI 1 ipoeccnoHa bHOM NoArotoBKY. [Ipn MoAroToBKe K 3a4eTy BaKHO MPABIJIBHO U
PalIOHANIBHO PACIIaHMPOBATH CBOE BPEMs1, UTOOBI YCTIETh HAa KAYECTBEHHO BHICOKOM YPOBHE IOJTOTOBHUTHCS K
OTBETaM 10 BceM BompocaM. Bo Bpemsi MOJArOTOBKY K 3a4€Ty CTYAEHTHI TaKKe CUCTEMaTH3UPYIOT 3HAaHUS,
KOTOPBIE OHM TIPHOOPEITN NTPU N3yYEHNH OCHOBHBIX TEM Kypca B TeUeHHE ceMecTpa. DTO MO3BOJISIET M YSICHUTh
JIOTMUYECKYIO CTPYKTYPY AUCLUILIAHBI, OOBEANHUTD OT/JEIIbHbIE TEMBI B €IMHYIO CHCTEMY, YBUIETh EPCIEKTUBHI
ee pa3BuTusA. CamocTosATebHAsA padoTa MO MOArOTOBKE K 3a4eTy BO BPEMs CECCUU JOJIKHA IIaHUPOBAThCSA
CTYZIEHTOM, UCXO/1s1 M3 00Iero oObeMa BOIIPOCOB, BRIHECEHHBIX Ha 3a4eT, TaK, YTOObI 32 MPEI0CTABICHHBIN JUIs
HOATOTOBKH CPOK OH CMOT' PABHOMEPHO PaclpeleuTh IPUOIU3UTEILHO PABHOE KOJIMYECTBO BOIIPOCOB IS
€XEeJHEBHOTO M3yueHus1 (OBTOpeHus ). BaxkHO, 4TOOb OIMH NOCEAHMIA IeHb (JINOO YacTh ero) ObLT BBIIENIEH JUIS
JOTIOJTHUTEIBHOTO IIOBTOPEHUS BCEr0 00beMa BOIIPOCOB B 1I€I0M. DTO HO3BOJISAET CTYIEHTY CAMOCTOSTEIBHO
HepeNPOBEPUTh YCBOEHHE MaTepraa.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpoecca
1o JUCHHILUIAHE (MOAYJI0), BKJI0YAs IepevYeHb NPOrpaMMHOro o6ecnedyeHusi 1 HH(G OpManuoOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiECca M0 JUCHUILIIHE
(MOZyJTI0), BKJIIOYAS MIepeyeHb MPOrpaMMHOr0 obecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCIUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXO0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILINHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YJAIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyma
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUICKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3gaTOYHbIX MaTepUaIoB.
MynbTUMeaniiHas ayAUTOPHS.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonuXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa30BaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITaGI/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/II‘;I 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCﬂ WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

[Iporpamma cocraiieHa B cootBeTcTBuu ¢ TpedoBaHusmMu PI'OC BO u yueOHbiM 1ianoM no Harpasienuio 04.03.01 "Xumus" u
MPOpHITIO MOATOTOBKY " XUMHUS'".
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.03.01 - Xumus

IIpodpuins moAroToBKM: XuUMHS

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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