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Iporpamma muciruimHb "OCHOBB HAHOXMMUM U HaHoTexHosorui'"; 04.04.01 "Xummus".

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 muciruimHb "OCHOBB HAHOXMMUM U HaHoTexHosorui'"; 04.04.01 "Xummus".

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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB COBPEMEHHON XUMUHU U

CMEXKHBIX HayK MPHU PELIeHUH MPoQeCcCHOHATbHBIX 3a1a4

[K-3 CriocoOeH aHAIM3MPOBATh HOBYIO HAYYHYIO TPOOIEMaTHKY, IPIMEHSTh METOIbI ¥ CPEeJCTBA
M1aHMPOBAHMSI, OPraHU3ALMU U IPOBEJEHIS HAYUHBIX MCCIEJOBaHMIA B BLIOPaHHOH 00J1acTh
XMMHY M CMEXHBIX HayK

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

HpeJMeT HAHOXUMHHU U HAHOTEXHOJIOT MK, OCHOBHbBIE BU/Ibl HAHOOOBEKTOB M HAHOMATEPHAJIOB, IPUOOPHI U YCTPOUCTBA,
paspadarbiBaeMble Ha OCHOBE HAHOMATEPHAJIOB, IIPUHIIMI Pa3MEPHOTr0 KBAaHTOBAHHUSI M YCJIOBUS HAOIIOIEHUSI
KBaHTOBO-Pa3MepHBIX sIBJIEHUH, (PU3NYECKHE U XUMUYECKHE CUCTEMBI TOHMKEHHOW pa3MEPHOCTH, OCOOEHHOCTU
HEPreTUYECKOro CIeKTpa M NMepeHoca YacTUL] B MHOTOCJIONMHBIX CTPYKTYpax ¢ pe3KUMH NMOTEHIMATbHBIMH I'PaHULIAMU,
OCHOBHBIE HAyYHO-TEXHMUECKHE MPOOJIEMbl HAHOTEXHOJIOTMH ¥ IEPCIIEKTUBBI Pa3BUTHSI IAHHOH (PyHAaMEHTaIbHOR 00J1acTh
3HAHUU.

JloKeH yMeTh:
HPOTHO3MPOBATh YCTOWYMBOCTD U (PU3NKO-XUMHUYECKUE CBOWCTBA HAHOOOBEKTOB U HAHOMATEPUAJIOB;
OPHMEHTHPOBATHCSI B COBPEMEHHOM JIMTEPATYPE U BECTU JUCKYCCHIO 10 HAHOXUMUK U HAHOTEXHOJIOTHH;

CaMOCTOATEJIbHO CTaBUTh 3ala4U 110 CO3JaHUI0 WU MTPAKTUYECKOMY TPUMEHEHUIO HAHOOOBEKTOB U HaHOMaTepUuajoB JIA
peueHusa KOHKPETHBIX 3aJa4 HAHOTEXHOJIOTUH;

OPUEHTHUPOBATHCA B METOAAX MOJIYYEHHA U UCCIICAOBAHUSA HAHOCTPYKTYP: CKaHI/IpyIOHIeﬁ TyHHeJ’[bHOfI MMKPOCKOIINHA U
CIICKTPOCKOIINU;

I[OJDKGH BJIag€Th:

HaBBIKAMH TBOPUYECKOT0 0OOOIIEHNS MOTYyYEeHHBIX 3HAHUH, KOHKPETHOTO M OOBEKTHBHOTO U3JI0XKEHHUS CBOMX 3HAHUIT B
MIICBMEHHOM U YCTHOM (hopMe, (pyHIaMEHTaTbHBIMUA 3HAHUSIMU O Cliel(prKe MOBEAEHHS BEIeCTBA B HAHOMETPOBOM
pa3sMepHOM Juara3oHe, TOHUMaTh MEXaHU3M BO3HUKHOBEHHS Pa3MEPHBIX (PM3UYECKUX U XUMHYECKHX 3(D(PeKToB.

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh U TOTOBHOCTB:

MPUMEHATD IMOJYUYCHHBIC 3HAHWA HA IIPAKTUKE.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucturimHa (MoayJb) BKoueHa B pasaen "b1.B.JIB.07.01 Juciurivzel (Moayin)" oCHOBHOHN npogheCCUOHATIbHOI
obpazoBarebHON porpammbl 04.04.01 "Xumus (Oprannveckast, SJJeMEHTOOPraHuYecKas U MeUIIMHCKAsA XUMHs)" U
OTHOCHTCS K IUCHUIUTHHAM 110 BhIOopy yactu OITOIT BO, hopmupyemMolii ydacTHUKaAMK 00pa30BaTeIbHBIX OTHOIIICHUM.

OcBauBaercs Ha 2 Kypce B 3 ceMecTpe.

3. O6beM qUCHAILIHHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ npemnojaBareieM (Mo BHAaM yueOHbIX 3aHATHII) M HA CAMOCTOSATEJILHYIO
padoTy o0ydamuxcs

O6m1ast TPyIOEMKOCTh AUCIMIUIMHBI COCTaBIIsAeT 3 3a4eTHHIX(bie) enuHutl(bl) Ha 108 aca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM YMcJIe JIEKIUK - 16 Jaca(oB), mpakTudyeckue 3aHATus - 20 yaca(oB), JabopaTopHbIe
padoTthi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoThl - O yaca(oB).

CamocTositenbHast padoTa - 72 yaca(oB).
KonTposns (3auét / x3amen) - 0 yaca(oB).
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Iporpamma muciruimHb "OCHOBB HAHOXMMUM U HaHoTexHosorui'"; 04.04.01 "Xummus".

dopma NpOMeKYTOUHOTO KOHTPOJIS TUCLUIUIMHEL: 3a4eT B 3 ceMecTpe.

4. Coneprxanue QUCHUIUIMHBI (MOAYJs), CTPYKTYPUPOBaHHOE MO0 TeMaM (pa3jiejiaM) ¢ yKa3aHueM OTBEJIeHHOr0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB 1 BHAOB YU4eOHbIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIAaH KOHTAKTHOW M CAMOCTOATEJbHONH Pa60ThI 0 AV CHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-

HX TPYJ0E€MKOCTh (B yacax) CTOSI-

N Pa3znennl iucuunumns: / Ce- lexmun,JTexmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJIb-
MoayJist MECTP| Bcero | B 3J. |4YecKue | yeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BaHaTHsA,| B 3J. [padoThL,| B 3. pa-

Bcero | cgopwme | Bcero |popme | 00Ta

Tema 1. BBenenve B HAHOXUMUIO U

1. 3 2 0 0 0 0 0 0
HaHOTEXHOJIOTHIO.

2 Tema 2. OCHOBHbIE TOHATHUS] HAHOXUMUU U 3 2 0 0 0 0 0 0
HAHOTEXHOJIOTHH.

3 Tema 3. Vcropust pa3BUTHS HAHOTEXHOJIOTHH. 3 2 0 0 0 0 0 0
Tema 4. UHCTpyMEeHTapril HAHOTEXHOJIOTA.

4. 3 2 0 0 0 0 0 0
Tema 5. CynpamMonekynspHas XUMUs U

5. [caMmocOopKka OCHOBHBIE TEPMHHBI M ITOHSATHS. 3 0 0 2 0 0 0 0

6. Tema 6. Bynyliee HAHOTEXHOJIOTHIA: IPOOJIEMBI U 3 > 0 0 0 0 0 0
MIePCIIEKTUBBI.
Tewma 7. KoprnyckyJisipHO-BOJIHOBasi IpUpoja

7. [3MeKTPOMarHUTHOTO U3JIy4eHHUs U CTpoeHHe atoMa. | 3 2 0 0 0 0 0 0

g Tema 8. KBaHTOBBIE pa3zMepHBIE 3(PhEKTHI. 3 0 0 > 0 0 0 35

9, Tema 9. KBaHTOBBIE TOUKH, IIPOBOJIOKH U 3 0 0 2 0 0 0 0
[UIOCKOCTH.

10. Tema 10. O6bekTs HaHOXuMUK. Knaccudukarmm 3 2 0 2 0 0 0 0
HAHOYACTHII.

11.|Tema 11. "YMHBIe" HAHOMATEPHAIIBL. 3 0 0 2 0 0 0 0

Tema 12. [TpyuHUMIB (PYHKIIMOHUPOBAHUS
TIOJTyTTPOBOTHUKOBOM 3JIEKTPOHUKH.
12. JTHK-koMmbioTep. 3 2 0 2 0 0 0 0

Tema 13. HaHOOOBEKTHI KAK OCHOBA HOBBIX
JIEKAPCTB U CHCTEM MX HAIpPaBJICHHOM JOCTABKH.
13. [Hanoguarnoctuka. JJHK-uniibl 1 OHOYHIIEL. 3 0 0 4 0 0 0 0

Tema 14. 'enHas Tepanus U 3JeKTpoHOpaLUsL.
14, PexomOunantheie [THK. HanotexHomoruu u 3 0 0 4 0 0 0 37
OMOMIMETHKA: TIOAIpaxas IPUpOJIE.

11Toro 16 0 20 0 0 0 72

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. BBejeHue B HAHOXHMHIO H HAHOTEXHOJIOTHIO.

Brenenue B HaHoTexHooruo. Llenm v 3agaun HaHOTeXHOJMOTHY. PU3NYECKUE M TEXHOJOTHYECKHe MPOOIEeMBl U OTpaHNYEHHS
MUK POMWHHATIOPU3AIMH MOTYITPOBOJHUKOBHIX YCTPOUCTB. [IpuMeHeHne MeTo10B HAHOTEXHOIOTHH 11 YMEHbBIICHHS
pasMepoB nprOopoB. [lepcrieKTMBHBIE HAHOMATEPUAIIbl M HATIPABJICHHS] HAHOTEXHOJIOTMH. Bu3yann3anus 1 KOHTPOJIb
Pe3yJIbTaTOB HAHOTEXHOJIOTHH - 00s13aTeNIbHOE YCIIOBUE TSI MX PeaIM3aliy U Pa3BUTHS.

Tema 2. OcHOBHbIE IOHATHS HAHOXUMHIH M HAHOTEXHOJIOTHI.

3AE
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OCHOBHBIE OHATHSI HAHOXUMUHU U HaHOTeXHOIornu. Hanoxumus - o0acTsb HayKH, CBA3aHHaA C MNOJyYEHUEM U U3YyYEHHUEM
q)I/I3I/IKO-XI/IMI/I‘-IeCKI/IX CBOICTB YacCTull, UMEIOIIUX pa3sMepPbl B HECKOJIbLKO

HAaHOMETPOB. DIIEKTPOCTaTHUECKIe 3P (PEKTHL, JIOKATBHBIN TEIUIOBOM HArpeB, IIacTUIecKas AeopmMariysi, mojJeBoe NCTIapeHue
TTOJIOXKUTEJIbHBIX M OTPUIIATENFHBIX HOHOB, IOHIEPOMOTOPHBIH 3(eKT, 3¢PeKT amekTporHoro Betpa. Kimaccupukanms
00BEKTOB HAHOXMMHHU. OCHOBHBIE THITBl HAHOOOBEKTOB 1 HAHOCKCTEMBI Ha MIX OCHOBE.

Tema 3. UcTopusi pa3BUTHSI HAHOTEXHOJIOTHIL.

HWcropus paseutus HaHOTexHOIOri. HaHOCTYKTypHBIE 3;1eMeHTHI BeliecTBa. HaHOCTPYKTYpHBIE 2JIEMEHTHI BEIIECTBA: aTOMBI,
MOJIEKYJIbl, (pyJulepeHbl, HAaHOTPYOKH, Kiactepbl. KBantoBble Touku (KT) - uckyccTBeHHBIE MOJIeKYIbl. HaHOCTpyKTYpHBIE
noymmepsl. [Inenkn Jlearmiopa - biaomxkert. Kononaasie pactBopsl. HaHOCTpYKTYpHpOBaHHbBIE TUIEHKH.

Tema 4. UHcTpyMeHTapHil HAHOTEXHOJIOTA.

WHcTpymeHTapuii HAaHOTEXHOJIOra. MaTtepuaiibl Ha OCHOBE HAHOCTPYKTYPHBIX 3JIeMeHTOB. HaHOKpHCTAIIIB, HAHOTPYOKH,
HAHOCTEPKHH M MX TPOM3BOHBIEe. CTPYKTYpHBIE SJIEMEHTHI U1l HAHOMATEPHAJIOB GoJiee BBICOKOTO MOPSIAKA. YTIICPOIHbIE
HaHOTPYOKH, TEXHOJIOTUSI M3TOTOBJICHH S, CTPYKTYpa M CBOIcTBa. MeTo/bl MOTydeHus ¥ CCAeJOBaHMSI.

Tema 5. CynpaMoJieKyJsIpHasi XUMHS H CAMOCOOPKa 0CHOBHbIE TEPMHHBI 1 IOHATHS.

CymnpamosieKyIsipHasi XUMUSI B CaMOCOOPKa - OCHOBHBIE TEPMUHBI M TIOHATHS. MaTepuasibl 3IeKTPOHUKH JUIsi HAHOTEXHOJIOTHHA.
Kpemunii 1 ero Moaudukanmu, B TOM 4rcie, KPEMHHH Ha M30JIATOPE, MOPUCTHIA KPEMHUH, HAHOKPHCTAJUTBI KPEMHHS B
JMOKCH/IE KPEMHHSI. CYTTPaMOJIEKYJIsIpHbIE aHCAaMOJTH. CyTIepMOJIEKYIIbl . Buckepsl. MaHraHUTHL.

Tema 6. Byyiiiee HaHOTEXHOJIOTHIL: MPOOJIEMBbI H EP CIEKTUBBL.

Bynyiee HaHOTEXHOJOTHIL: po0siemMbl U niepcriekTuBbl. [ etepoctpyktypsl (I'C) 1 HauboJiee pacipocTpaHEHHbIE CHCTEMBI
MOJTYTIPOBOJHUKOBBIX MaTEpHUAJIOB Ha OCHOBE TBEP/BIX pacTBOpoB A3BS5. TpoiiHble 1 YeTBepHBIe coeiMHEeHUsI Ha ocHOBe A3B5.
Matepuaisl Ha OCHOBE HUTPHUAOB U MX IpuMeHeHHe. OcoOblii MHTepec NpeCTaBIIAIOT COSANHEHNS METAIIOB C a30TOM, TaK
Ha3blBacMble

HUTPpUbI, CPEAN KOTOPLIX MHOI'IE 06J'IaIlaIOT BBICOKOM OrHECYIMOPHOCTBIO, AUIJIEKTPUIECCKUMHU U TOJTYIIPOBOAHUKOBLIMU
CBOﬁCTBaMH, CITOCOOHOCTBIO NepexoauTb B CBEPXIPOBOJHUKH ITPHU OTHOCUTEJIBHO BBICOKUX TEMIIEpATypax, BBICOKOM
XAMHYECKON YCTOFI'{HBOCTBIO B Pa3/IMYHbIX aI'PECCUBHLIX CpEeax. Mmnorue u3 HUTPUIOB YK€ YCIICHIHO UCIOJIb3YIOTCA B
QJICKTPOHUKE, aTOMHOM MPOMBIINUIEHHOCTH, TEXHUKE IMOJTYIIPOBOJHUKOB U JUIJICKTPUKOB, B KOCMUYECKOHN TEXHUKE,
COBPEMEHHOM MAlIMHOCTPOCHWU, METAJUTYPIrvH, B JICKTPOTEXHUKE U APYTUX OTPACIAX.

Tema 7. KopnyckyJsipHO-BOJHOBasi IPHP 012 3JEeKTPOMATHUTHOT'0 H3JIYY€HHUS U CTPOEHHE aTOMa.

KopmyckyJisipHO-BOJIHOBasI IPUPOAA SJEKTPOMArHUTHOTO U3JTyueHus U cTpoeHne atoma. CyOMHUKpPOHHBIE TEXHOJIOTHH.
YMeHbllleHUue pa3MepoB 3JIEMEHTOB METOAAMU TPaJULIMOHHON IUIAHAPHOM TEXHOJIOTUH 33 cYeT pa3paOOTKU, CO3aHuUs U
MIPUMEHEHUS SKCTPEMAIBHBIX YJIbTPa(pHOIETOBBIX UICTOYHUKOB U3TyUYEHHsI CO CBEPXKOPOTKOH JUIMHOI BOHBI (13.5 HM) npu
IpoLeccax JUTorpacum.

Tema 8. KBantoBble pazmepHbie 3 eKThbI.

KBanTtoBble pasmepHsie 3¢ deKTbl. VICTOUYHUKH KCTpeMalIbHOTO yiibTpacduosera. JlazepHoe U3tydeHne: B3auMOACHCTBHE C
noBepxHocThio 1 puMeHeHue B HT. Hanonurorpadusi. OCHOBHbIE BU/IbI HAHOIMTOrpaduu U ee PUMEHEHHe B M3TOTOBJICHUN
UHTETrpaIbHBIX TIPUOPOB. DJIEKTPOHHAS], HOHHAS U PEHTIeHOBCKast tutorpadun. M3rotopieHne HAHOTOYEK M HAHOMTPOBOJIOK
JUTOrpapuIecKUMU METOIAMH.

Tema 9. KBaHTOBbBIE TOYKH, IPOBOJOKH H IJIOCKOCTH.
KBanTOBBIE TOUKH ( TpeXMepHasi MOTEHIMAIbHAS SIMA JIIs] KBAHTOBOM
YACTHUIIbI, OrPAHUYMBAIONIAS] IBUKEHHUE TIOC/IE/IHEH B TPEX HAPABJICHUIX, U UMEIOIIast

pa3mepsl opsiaKa JUIMHBL BOJHBI ie-Bpoiisis KBaHTOBOH YacTHIIBI), TPOBOJIOKH U IIIOCKOCTH. CaMOOpraHu3aiis KBaHTOBbIX
Touek 1 HUTell. KBaHTOBBIE TOUukH. CamMoopraHu3oBaHHBIN pocT o MexanusMy CrpaHcku-Kpacranosa. Teopus
CaMOOPraHU30BAHHOT'O POCTA KBAHTOBBIX ToUeK. CHCTEMBI MOMYITPOBOAHMUKOBBIX MAaTepHUAJIOB IS BRIPALLIMBAHUS CTPYKTYP C
KT.

Tema 10. O6bexThl HaHOXUMHUK. Kinaccnukanuu HaHoYaCTHIL,

O6bexThl HaHoxuMuM (Enunnunble atomel, Kiacrepsl, Hanovactuipl, KommnaktHoe BeiectBo). KonnuectBo atomos,
OTpeeISIONIMX BEPXHIO IPaHUIly HAHOYACTHLI, MHAWBUIYAIbHO IS Kakaoro coequHeHus. Kiaccudukanym HaHOYacTuIl.
HanoneuarHast utorpacdus. VizrotosieHue mramios. BeiGop pe3ucToB, noauMeTuiMeTakpuiar. PeakTuBHOe HOHHOE
TpaBJIeHHE.

Tema 11. ""YMHbIe' HaHOMAaTEpHUAJIbI.

YMHble HaHOMaTepuasbl. KBantoBble Touku. CaMOOpraHM30BaHHBIA pocT o mexaHusmy Ctpanckoro-Kpacranosa. Teopust
CaMOOPIraHM30BAaHHOT'O POCTa KBAHTOBBIX TOUeK. CUCTEMBI MOJYITPOBOAHUKOBBIX MATEPUAJIOB /151 BBIPAILIMBAHUS CTPYKTYP C
KT. Poct HaHOCTPYKTYp Ha (haceTUPOBAHHBIX TIOCKOCTSIX.

SAEKTPOHHBH
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TpCXMCpHI)Ie MAaCCHUBbI KOTEPEHTHO-HAIIPAKEHHBIX OCTPOBKOB. MaccuBs BEPTUKAJIbHO-CBA3AHHBIX KT. HepI/IOHI/I‘-IeCKI/Ie
CTPYKTYPHI INTOCKUX JOMEHOB. CprKTypr C HepHOHH‘ICCKOﬁ MOI[yJ'[f{HI/Ieﬁ COCTaBa B IUTAKCUAIbHLIX IJIEHKAX TBEPAbIX
PacTBOPOB MOJYIIPOBOJHUKOB. HOHprOBOHHI/IKOBHC JIa3€pbl HAa OCHOBE I'€TEPOCTPYKTYP € KBAHTOBLIMU TOYKAMMU.

Tema 12. IIpunnuns! (hyHKIMOHAP OBAHUSI MOJIYNPOBOHUKOBOI deKkTpoHuKu. [IHK-komnbioTep.

[puHIMITE (PYHKIIMOHMPOBAHMS TOTYIPOBOAHIKOBOMH teKTpoHuky. JHK-kommbiotep. [leproaueckue CTpyKTyphI ITIOCKUX
JoMeHOB. CTPyKTYpBI C TIEPUOANIECKON MOAYJISAINMEH COCTaBa B SMUTAKCHAIbHBIX TJIEHKAX TBEPABIX PACTBOPOB
TIOJTyTTPOBOIHUKOB. I10JIyIIpOBOAHMKOBBIE JIa3EPBl HA OCHOBE TETEPOCTPYKTYP ¢ KBAHTOBBIMU TOUKaMU. | eTepOCTPYKTYpBI C
kBaHTOBbIMH siMamu (KS1). TIpuHImnbE BHIOOPA MOIYNPOBOAHMKOBBIX MaTepuasioB. Moy siioHHoe U d-erupoBaHue.
I'eTepocTpyKTyphI ¢ BHICOKOH ITIOTHOCTHIO IBYMEPHOTO JIeKTpOHHOTO ra3a ([I3I7). TpaH3uCTOpHI ¢ BHICOKOM MOIBMKHOCTHIO
anekTpoHOB (HEMT-tpanzucropsr). CBepxpemerku (CP) kBaHTOBBIX siM. [10TypOBOJHUKOBBIE JTa3ephl HA OCHOBE
TeTePOCTPYKTYP C KBAHTOBBIMH SIMaMHU.

Tema 13. Hano06beKThI KAK 0CHOBAa HOBBIX JIEKAPCTB H CHCTEM HX HanpaBJieHHoi focTtaBku. Hanoauarnocruka.
JHK-unnpl 1 0HOYMIIBL.

HaHo0OBbeKThl KaK OCHOBA HOBBIX JIEKAPCTB M CUCTEM X HAITPaBJIEHHOMW JOCTaBKH. VIOHHBIN CHHTE3 HAHOCTPYKTYp Ha
MOBEPXHOCTH U B 00BEME TMOJTYITPOBOIHUKOB. POPMUpPOBaHNE HAHOKPUCTAUIOB KPEMHUS U TepMaHMsI B TMOKCHIE KPEMHUS 1
MOJIMMEPHBIX MaTepuasax npy MOHHOW OombapaupoBke. [Iporiecch caMoopraHn3aly HAHOCTPYKTYP MPYU MOHHOM CHHTE3E.
AHM30TPOINHOE PacblIeHHe TOBEPXHOCTH MOTYNPOBOJHUKOBBIX MATEPUAJIOB IIPU BO3JEUCTBUM NOHHBIX ITyYKOB.

Tema 14. I'ennas Tepanus u 3aekrponopanust. PekomonnanTunie JJTHK. HaHoTexHOJOrHH 1 OHOMHMETHKA:
nojapazkasi mpupoje.

I'eHHas Tepanus v sneKTporopanus (Co3naHue Mop B GUCIOWHON JTUIUAHON MeMOpaHe 1o AeHCTBUEM JIEKTPHUYECKOTO MOJSL.
310 SABJIEHUE UCTIONB3YETCS] B OMOTEXHOJIOTHH JUist BHeApeHus1 Makpomodieky (06bruno [JHK i PHK) B ki1etku
MJIEKOTIUTAIONINX, OakTepuil win pactenuii). Pekom6unanthsie JJHK. I'ennas unxenepus. Myranmu. Pectpukims.
Tpancaykuus. OOMeH reHeTU4eCKUM MaTepUaioM.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJaloIUXCs M0
U CIHIINHE (MOYJIIO)

CamocrosiTesbHask padoTa 00yYAIOIIMXCS BHIIOMHSETCS MO 331aHUI0 ¥ IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HEeMoCPeACTBeHHOro yyactust. CamocTosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITeNbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yJAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) JUCHMIUIMHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOU padoThl. Bo BpeMst caMocTOsITeNIbHOM paboThl 00yJaloIIrecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHU s, HANIPaBJICHHbIC Ha 3aKperIeHre 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOI INTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIOYAL:

IMopsigok opraHU3alvK U OCYIIECTBIIEHUsI 00Pa30BATEIbHON JEATEIbHOCTH MO 00pa30BaTEIbHBIM IIPOTrPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuara, mporpaMmam ClielMajJIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKICH MPUKa30M
MunncTepcTBa HayKu 1 Bhiciero oopaszoBanus Poccuiickoii @eneparyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcrBa o6pazoBanust Poccuiickoit @enepanu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/ICHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHblid yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHabHOro oopazonanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (Ilpusomkckoro) deaepaabHOrO yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIIUHE (MOIYJII0)

(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJIIOYAET OLICHOYHBIE MAaTEPpUaAJIbl, HAIIPABJICHHLIC Ha IPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)I(yTO‘{HOﬁ aTTeCTalluu.

B ¢onIe o1IeHOYHBIX CPENICTB COAEPKUTCS ceayoas HHPOPMaIHs:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHusI 110 AUCIUITIMHE (MOJIYJIO);

- KpUTepHH OLIEHUBaHUS c(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHU3M (pOpPMHUPOBaHUSI OLIEHKH MO JUCHUILIMHE (MOJYIIO);

- OTHCaHUe MOpsIIKa IPUMEHEHHS 1 TIPOLIEAYPHI OIIEHIUBAHUS TS KKIOTO OLICHOYHOTO CPECTBa;
- KpUTEPHH OLIEHUBAHUS /ISl K&XKI0TO OLIEHOYHOT'O CPeJICTBa;

SAEKTPOHHBH
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- COACPIKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYadA TpeéOBaHI/IH, MMPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10u1nxc5{, AE€EMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIPEIoaraeT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
IPaBOOOIAJATEISIMUA;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.W. JlobaueBckoro. OOydJaroIuecs moy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILbCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAMK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOM TOUKH MPU BBEAEHUH O0YJAIOIIMMCSI CBOETO JIOTHHA U MApOJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCONb30BaHIM TTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOTO U3 U3JaHNI OCHOBHOM JIMTEPaTypHl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHON JIUTepaTyphl Ha
KaXJ0ro 00y4aromierocsi U3 4uciia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhbl, HEOOXOUMOM JJIs1 OCBOSHMSI JUCIMIUIMHBI (MO1YJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyel mporpaMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBoobJIaAaTes sIMU 3JIEKTPOHHBIX M3/IaHWI U [IPU U3MEHEHUH KOMIUIeKToBaHus (hoHnoB Hayunoi 6ubmmorexun KOV,

8. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TeJJ€KOMMYHUKAIIMOHHOM ceTH ""IHTEpHET'', HEO0X0JMMBIX ISt
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

Bcs npaBa 0 HAHOTEXHOJIOTHSIX M HAaHOMaTepHaiax B Poccun - http://www.nanoware.ru/
Hanotexnosnorun Nanonewsnet - http://www.nanonewsnet.ru

HanotexHonorum u nx npuMeHeHue - http://nanoblog.ru

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

Ioapo6Ho o HanoTexHoJOrMsIX - HoBoctu - http://www.nano-technology.org

Poccuiickuii 21eKTpOHHBIA HAHOKYpHaJ (HAHOTEXHOJIOTMH U UX ITpUMeHeHHe) - http://www.nanojournal.ru

9. MeTO,Z[I/I‘IECKI/le YKazanua aJid Oﬁy‘la]O]J.(l/IXCﬂ 0 0CBOCHHUIO NTUCIUIIJINHDbI (MO,[(yJIﬂ)

Bujg paéor MeToanueckue peKoOMeH amuu

JIEKLIMU [IpocMoTpHTEe KOHCTIEKT cpa3y MOcje 3aHATHI, OTMEThTE MaTepHrasl KOHCIIEKTa JIEKIMHI, KOTOPBIN BbI3bIBAET
3aTPyAHEHUS JI IOHUMaHUA. TTonbITaiiTech HAWTH OTBETHI Ha 3aTPYAHUTEJIbHBIE BOIIPOCHI, UCIIOJIb3Y S
pexoMeHayeMylo uTepatypy. Eciu camocTosTensHO He yaanock pa3odparbesl B MaTepuaie, chopMyIMpynTe
BOIPOCH! U 00paTUTECh 32 IOMOLIBIO K IIPENOIaBaTe 0 Ha KOHCY/IbTAlK WX OJIKafIIe JTeKIMH.
PCFy.HHpHO OTBOAUTE BPEM: IJI TIOBTOPEHUS HpOﬁﬂeHHOFO MaTepuaja, IpoBEpPsA CBOU 3HAHUA, YMEHUA U
HaBBIKM MO KOHTPOJIBHBIM BOITPOCAM.

MNPaKTUYECKUE HO,IIFOTOBKEI K IIPAKTUYECKUM 3aHATUAM ABJIACTCA BaKHOM YaCThI0 CAMOCTOSITEIbHOM pa6OTI)I. HpI/ICTyHaH K

3aHATUA IIOATOTOBKE K 3aHATUAM I10 KOHKpﬁTHOfI TEME, HAa HAYaJIbHOM 9TaIie CaMOCTOSTEIILHOMN pa6OTI>I, CTYACHT NOJIKEH

HO}IpO6HO H3Y4YUTb OCHOBHBIC BOITPOCHI TEMBI, UX IMOCIEA0BATEIbHOCTD, CITMCOK peKOMCHIIyeMOfI JIMTEPATyphbl,

HACTYNaeT caMblil TBOPYECKHMH 3Tl IIpoIiecca MOATOTOBKYM K CEMHUHAPCKHUM 3aHSATHAIM 7 CaMOCTOSITEbHOE
o0aymbIBaHre MaTepuasia. Ha sTom sTare okoHYaTeIbHO OCBaMBAETCs MaTepual, MH(opmarus nmpuodperaer
(opmy 3HAHNMIL, a TPOJOIIKEHNE TOTO MpoLiecca TPUBOINT K (POPMUPOBAHHMIO BHIBOJIOB.

3a11aH1/1ﬁ JJIA CaMOCTOSATEIbHOM paGOTLI, KOTOPBIC ITOMOT'YT MIPABUJIbHO OCMBICIIMTH I/ISY‘ICHHBIﬁ Marepuail 1
MPOBEPUTH le/IO6p€T€HHI)IC 3HaHKsA. O4YeHb BaXKHO CAMOCTOATENILHO BHIIOJHUTD BCE 3aJaHuA, TOJIbKO TaKOH
noaxo4 Ja€T BO3MOKHOCTb CTaThb I'PAMOTHBIM, COBPEMEHHO MBIC/IAIINM CIICHTUAJIUCTOM.

HNOBTOPUTH MaTEpUaJl JICKLIUU. Iloce N3y4YCHUA OCHOBHOH U HOHOHHHTCHLHOﬁ JIMTEPATyPHhI 11O KOHerTHOﬁ TEME

3aBepma101uI/1ﬁ 9Tall IIOATrOTOBKHA K MPAKTUYCCKUM 3aHATUAM ? OTBETHI HA KOHTPOJIbHBIE BOITPOCHI Y BBIITOJIHEHUE

3 A
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

[TnanvpoBaHue BpeMeH! Ha CaMOCTOSITELHYIO padoTy, HEOOXOIMMOTO Ha N3y4YeHHe HACTOSIIIEH AMCIUIUINHEL,
CTyZIEHTaM JIydYIlle BCEro OCYIIECTBIISATh HAa BECh CEMECTP, NIPe/lycCMaTpyBasi PH 3TOM PETyJIsIpHOE ITOBTOPEHNE
MIpOiiIeHHOTO MaTepuaia. Mareprai, 3aKOHCIIEKTUPOBAHHBIA Ha JIEKIMSAX, HEOOXOIMUMO PEryJIsipHO JOTIOJIHSTh
CBEIECHUSIMHU U3 JIMTEPATYPHBIX HCTOUYHMKOB, IPECTaBIEHHBIX B paboueil mporpamme AUCHMILIMHBL 'OCHOBBI
HAaHOXMMHHU M HaHOTeXHOJIorui . [To Kaxkmoi 13 TeM JUIsi CaMOCTOSITENIHOTO N3yUYeHHs], IPUBE/IEHHBIX B paboueit
MporpaMMe JUCHIUILIMHBL, CJIeyeT CHaJala MPOYUTaTh PEKOMEHJOBAaHHYIO JIMTEPATY Py ¥ IPH HEOOXOUMOCTH
COCTaBUTh KPAaTKUI KOHCIIEKT OCHOBHBIX IOJIOKEHHI, TEPMUHOB, CBEAEHHUH, TPEOYIOIINX 3aIOMUHAHUS 1
ABJISIOLINXCS OCHOBOIOJIATAIOIMMHU B 9TO! TeME U AJIsl OCBOEHHUS NOCIIEAYIOIUX Pa3/IesIoB Kypca.

W3zydaemblii MaTepual clieyeT 3aHOCUTb B pabOdyIo TETpa/ib B BUJie KOHCIIEKTa, BKIIIOYAIOIIEro KpaTKoe
TI0CJIeJOBaTeNIbHOE U3JI0KEeHUe HanboJiee BaKHOM MH(OpMalK: HOBbIE TEPMUHBI, JaThl, IMEHA YUEHBIX U UX
JocTxeHus U T.4. Bo Beex ciyuasx, Koraa MaTepuai HOIaeTcsl CUCTeMaTU3aLiHY, II0JIE3HO COCTAaBJIATh CXEMbI U
TaOJINILIBI, 'CBEpPTHIBast MH(OPMAIHMIO B yOOHYIO, KOMIIAKTHYIO (hOpMY.

CocrapiieHUe KOHCIIEKTOB, 0OCOOEHHO B (hopMe TaOJINLL, CXeM, OIIOPHBIX CUTHAJIOB, CLIOCOOCTBYET 3(p(peKTUBHOMY
3aIIOMUHAHUIO U3YYEHHOr0 MaTepuaa, OCKOJIbKY 3/1eCh PUBJIEKAeTCs JIOTHUECKOe 3alIOMUHAHKE U
WCTIOJIB3YIOTCSI 3PUTEIbHBINA U ABUTATENIbHBIA TUTIBI TTAMSITH.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

3a4€T

HOHFOTOBKy K 9K3aMEHY (321‘-[6Ty) HCOGXOHI/IMO uenecoo6pa3H0 Ha4aTb C IJIAHUPOBAHUA U nou6opa
HOPMATHUBHO-ITPABOBBIX UICTOYHUKOB U JIMTEPATYPbI. Hpemne BCEro CJIEAYET BHUMATEJIbHO MEPEUNTATD y'{e6Hy10
nporpaMmmy U nporpaMMHbI€ BOITPOCHI [JIA ITIOATOTOBKU K 9K3aMEHY (3aquy), YTOOBI BBIJCJINTh U3 HUX HAUMCHEE
3HAaKOMBIEC. Ilaﬂee JOJIKEH CJIEAOBATDH ITAIl IOBTOPEHWA BCETO IMMPOIrpaMMHOI0 MaTepuraia. Ha 9Ty pa60Ty
HCHCCOO6pa3HO OTBECTH 60J'II)IJ_IyIO 4acCTb BpEMEHMU. CJ'IC)IyIOHII/IM 9TAIOM ABJIACTCA CAMOKOHTPOJIb 3HAHUA
HU3y4YCHHOI'0 MaTepualia, KOTOpLIfI 3aKJII0YAaC€TCA B YCTHBIX OTBETAX Ha MPOrPaMMHBIE BOITPOCHI, BBIHOCUMBIC Ha
9K3aMCH (33.qu). Te3uchl OTBETOB Ha HanOOJIEE CJIOKHBIE BOITPOCHI KEJIATCJIBHO 3allUCaTh, TaK KaK. B IIpoLecce
3allMCH BKJIIOYAIOTCA JONOJHUTEIbHBIE MOTOPHBIC PECYPCHI IaMATH.

IpeioxkeHHast METOIMKA HETTOCPEACTBEHHO! MOJITOTOBKY K 3aYeTy MOXKeT OBbITh U M3MeHeHa. Tak, s
CTYJICHTOB, KOTOPHIE CUUTAIOT, YTO OHU YCBOWJIM IMPOTPAMMHBIA MaTeprall B IIOJTHOM 00beMe U YBEPEHBI B
TIPOYHOCTH CBOUX 3HAHWI, JIOCTATOYHO OErIoro MOBTOPEHUs yueOHOro Matepuaia. OCHOBHOE BpeMsi OHUA MOTYT
YIEIUTh YTITyOJICHHOMY U3YUESHHUIO OT/IE/IbHBIX, HAOOJIee CIIOKHBIX, IUCKYCCUOHHBIX MPOOJIeM.

Jlureparypa 1151 MOATOTOBKY K 9K3aMeHy (3a4eTy) OOBIYHO peKOMeHayeTcs peroaaBaresieM. OHa TakKe MOXeT
OBITh YKa3aHa B IPOrpaMMe Kypca U yueOHO-METOAMIECKIX MOCOOMSIX.

O/IHO3HAYHO CKa3aTh, KAKUM UMEHHO YYeOHMKOM HYXHO IT0JIb30BaThCs JIs TIOJITOTOBKY K 9K3aMeHy (3a4ery),
HeJb3s1, TOTOMY 4TO Y4eOHMKHM MHUIIYTCs Pa3HBIMU aBTOPaMH, NIPEJICTABIISIONIMMY CBOIO, MHOTA OTJIMYHYIO OT
JPYTUX, TOUKY 3pEeHHs 110 Pa3IMYHbIM HayYHBIM IpoOieMam. [1oaTomy asist oHOTH y4eOHOM nH(pOpMAaInK U ee
CpaBHEHUs JIy4Ille MCIOJIb30BaTh HE MEHee /IByX Y4eOHHKOB (y4eOHBIX rmocobuit). CTy/ieHT caM BIpase
TIPU/IEPKUBATHCS JII0OOW M3 MIPEJICTABJICHHBIX B yUeOHUKaX TOUEK 3PEHUs 110 CIIOPHOM 1pobiieMe (B TOM unciie
OTJINYHOM OT MO3UIMY TTpENo/iaBaTedis), HO PH yCIOBUM JI0CTaTOYHON Hay4yHOW aprymeHTarmu. Haubomee
OIITUMAJIbHBI JIJIs TOATOTOBKH K 9K3aMeHy (3a4eTy) yUYeOHUKH 1 yueOHbIe TOCOOUSs 10 SKOJOTMYECKOMY TIpaBy,
peKOMeH 10BaHHble MUHHCTEPCTBOM 00pa30BaHUs U HAYKH.

HopMaTuBHBIE HCTOYHMKY JOJDKHBI OBITH B 00beMe YueOHOM porpaMmbl. XOPOIINM TTOJICTIOPbEM 31€Ch MOTYT
OBITH CITPABOYHBIE TIPABOBbBIE CUCTEMBI.

OCHOBHBIM UCTOYHUKOM TIOJITOTOBKH K 9K3aMeHY (3a4eTy) sABJISAETCS KOHCIEKT JIEKIMi. YYeOHblil MaTepua B
JIEKIIUM JIAETCS B CUCTEMATU3UPOBAHHOM BH/[IE€, OCHOBHBIE €0 MOJIOKEHUS! AETATU3UPYIOTCSI, TIOKPEIUISIOTCS
COBpEMEHHBIMH (DaKTaAMHU U HOPMATUBHOM UH(OpPMAIIUE, KOTOPbIE B CUJTy HOBU3HBI, BO3MOKHO, €Ille He BOIILIA B
OIy0OJIMKOBAaHHBIE MEYaTHbIE UCTOYHUKH. [IpaBUIILHO COCTABJIEHHBIA KOHCIIEKT JIEKIIUHI COIEPKUT TOT
ONTUMAJIbHBIN 00beM UHGOPMAIIMH, Ha OCHOBE KOTOPOT'O CTYJEHT CMOXKET MPEJICTABUTH ceOe BeCh YUeOHbII
Marepual.

CneuyeT TOYHO 3alIOMUHATb TEPMUHDbI U KATETOPUH, ITIOCKOJIbKY B UX OIPEACTICHUAX COACPKATCA IPU3HAKHU,
MO3BOJIAIOIIUE YACHUTD UX CYITHOCTb U OTJIMYUTD OTU MOHATHUA OT APYTrUX.

B X0[€ MOATOTOBKU K 9K3aMEHY (3aquy) CTyACHTaM HCO6X0)II/IMO 06pau1aTb BHMMAHUE HE TOJIbKO Ha YPOBEHb
3allOMHMHaHuA, HO 1 Ha CTCIICHb ITIOHUMaHU A KaTel"OpI/Iﬁ 1 pE€aJIbHBIX OPUANYCCKUX HpO6J’IeM. A sT0 OOCTUTaCTCA
HE MPOCTBIM 3ayUYMBAHHEM, a YCBOCHUEM MMPOYHBIX, CUCTEMATU3UPOBAHHBIX 3HaHPIﬁ, AHAJIMTUYCCKUM
MBIIICHUEM. CJ'ICIIOBEITCJ'II)HO, HENOCPEACTBEHHAA IIOAIOTOBKA K 9K3aMEHY (33‘{6Ty) JOJIKHA B pa3yMHbBIX
nponopuusax co4YeTaTtb U 3aliOMUHAHUE, U TIOHUMAaHUE IIPOrpaMMHOI0 MaTepuraJia.

B sror NepruoJ MmoJIE3HbIM MOKET ObITh O6IJ_ICHI/IC CTYJACHTOB C MperogaBaTeiAMu 110 JUCHUIIIMHE Ha I'PYHIIOBBIX U
WHIUBUAYAJIbHBIX KOHCYJIbTAlIUAX.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJLHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IIPOLiECca M0 TUCHUILIIHE
(MOZyJTI0), BKJIIOYAS MIepeyeHb POrpaMMHOr0 0OecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTLIAHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HE0OXO0UMOIT /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOYJII0)

MaTepI/IaHBHO-TCXHI/I‘ICCKOC obecrieueHne O6paSOBaTCHLHOFO nponecca 1no AMCuuIinHe (MO,Ily)'[lO) BKJIIOYAET B ce0s cireaymomue

KOMIIOHCHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 npuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynsTUMeaniHAS ayAUTOPHSI.

12. CpeacrBa ajjanTanuu npenojaBaHusi JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,I[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06)161"1310]].[146
BOCIHIpUATHUE I/IH(l)OpMaL[I/II/I O6y‘{aIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHUU JII00Or0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXXHOI'O IPe0O0pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE TS pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpHﬁ MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTCPH JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCH.ITa6I/Ip0BaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YyUaIoIMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMAaIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YaIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHKE ITPOrPaMMHBIX CPE/ICTB, 00SCIIEUNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB U yMEHHH, (hOPMHUPYEMBbIX
JWCUMIUTMHOM, 32 CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JJAOOPATOPHI U CUMYJISILIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH [UIs Tiepeaadyr MH(GOpMali, OPraHu3aliy Pa3iniHbIX (popm
WHTEPAKTUBHOW KOHTAKTHOW paboThl 00y4alolIerocs ¢ NpernojaBaTeieM, B TOM Yicie BEOUHAPOB, KOTOPbIE MOTYT OBITh
HCIIOJIb30BaHbI /151 IPOBEACHUS BUPTYAJIbHBIX JIEKLHI C BOZMOKHOCTBIO B3aMMOJCHCTBUS BCEX YYACTHUKOB AUCTAHIIMOHHOTO
00yueHus1, MPOBEICHNsI CEMUHAPOB, BHICTYIUICHUS C JIOKJIAaMH U 3alIUThI BHITOJIHEHHBIX paboT, MPOBEAEHUsI TPEHUHIOB,
OpraHU3alUK KOJUIEKTUBHOM paboThl;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL OpraHnu3atn (1)OpM TEKYyHIEro u NIpoMeKyTO4YHOI O
KOHTPOJIA;

- YBEJIMYEHUE MIPOJOJIKUTENLHOCTU CIAUM 00YYAIOIIMMCsI MHBAJIMIOM WIIH JIUIIOM C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710POBbSI
(popm poMeKyTOUHOH aTTECTAIUHU 110 OTHOLIEHHUIO K YCTAaHOBJIEHHOH MPOIOJUKUTENPHOCTH UX CAAYH:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3daM€Ha, IIPOBOANMOIO B MMCbMEHHOMI (I)OpMG, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee uem Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUST 00yYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

IIporpamma coctapiieHa B coorBetcTBuM ¢ TpedoBanussMu PI'OC BO u yyeOHbIM m1anoM 1o Harpasienuio 04.04.01 "Xumusa" u
MarvcTepckoit mporpamme "OpraHuyeckas, JIeMEHTOOPraHUUeCKas U MeIMIIUHCKAs XuMus'".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./[B.07.01 Ocrosbt Hanoxumuu u HAHOMEXHON02ULL

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: OpraHnyeckas, SJeMEHTOOPraHNYecKas U MeIUIMHCKAs XUMHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTeparypa:

1. OcHoBbl HaHOTeXHOJOrKY : yyeOHuK / H. T. Kysnenos, B. M. HoBotopues, B. A. Ka6pes, B. 1. MapromuH ; xynoxsuk . E.
Mapes. - 3-e uzq. - Mocksa : Jlaboparopus 3nanmid, 2021. - 400 c. - ISBN 978-5-906828-26-2. - Tekcr : 3neKTpoHHsI // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/176415 (nata o6pamenus: 17.05.2021). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2.Hanoctpyktypsl B 6romeaunute / noj peaakuueit K. T'oHcansec [u ap.] ; nepeBon ¢ anrmiickoro C. A. Bycesa [u ap.]. - 4-e
u3jl. - Mockga : Jlabopatopus 3nanuit, 2020. - 538 c. - ISBN 978-5-00101-729-5. - Tekcr : anekTpoHHbIi // JlaHs :
3/IeKTpOHHO-OnbMoTeunas cucrema. - URL: https://e.Janbook.com/book/135509

(mata oopamenus: 17.05.2021). - Pexxum mocTyma: uist aBTOPU3. TOJIb30BATEIIEH.

JonoHUTeILHAS JUTEpaATypa:

1.BBenenue B HaHOTexHOJOTMIO : yueOHuK / B. V1. Mapronun, B. A. KaGpes, I'. H. JIykbsitos, B. A. Tymnuk. - Cankt-ITetepOypr
: Jlanb, 2021. - 464 c. - ISBN 978-5-8114-1318-8. - Tekcr : a1eKTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOINOTEYHAS CHCTEMA. -
URL: https://e.lanbook.com/book/168460 (nata obparuerus: 17.05.2021). - Pexum fgocrymna: [jisi aBTOpU3. MOJIb30BaTeNEH.

2. Croviko N.U., Eptiorun I'.A. OCHOBBI HAHOTEXHOJIOTMH U HAHOXUMMU: yueOHOe mocodue. Kazanb: M3naTenbcTBO
Kazanckoro (ITpuBosmkckoro) ¢eaepansHoro yausepeurera. - 2010. - 237 c.

3. T'yces, A. W. HaHomarepuaiibl, HAHOCTPYKTYpPbl, HAHOTEXHOJIOTMH : yueOHoe mocodue / A. U. T'yces. - 2-e uz., ucrp. -
Mocksa : PUSMATIIUT, 2009. - 416 c. - ISBN 978-5-9221-0582-8. - Tekcr : anekTpoHHbIH // JIaHb :
3NIeKTPOHHO-OubMoTeunas cucrema. - URL: https://e.lanbook.com/book/2173 (nata obpamienusi: 17.05.2021). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

4.Ceprees I'.b., Hanoxumus: moHorpacus / Ceprees I'.B. - 2-e uzz., ucnp. u gon. - Mocksa: M3garenbctBo MOCKOBCKOTO
rocyaapcteeHHoro yuuepcurtera, 2007. - 336 c. - ISBN 978-5-211-05372-4 - Tekcr : anektponnsliii // DBC 'KoHcynbTant
crynenta’ : [caiir]. - URL : http://www.studentlibrary.ru/book/ISBN9785211053724.html (nara oopamenust: 17.05.2021). -
Pexum nocryna : 1o noanucke.

5. EprioruH I'.A., DnexTpoxumudeckue (610)CeHCOpbl HA OCHOBE CYITPAMOJIEKYJISIPHBIX CTPYKTYp: MoHorpacus / I'.A. EBTiorus,
N.N. Croiikos - Kazans : Kazanckuii deepanshbiii yausepeuteT, 2016. - 298 c. - ISBN 978-5-00019-722-6 - Tekcr :

anexTpoHHbIH // SBC 'KoHcynbranT cryaenTa' : [cait]. - URL : https://www.studentlibrary.ru/book/ISBN9785000197226.html
(mata obpamenus: 17.05.2021). - Pexxum mocTyma : o HOAIICKE.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./[B.07.01 Ocrosbt Hanoxumuu u HAHOMEXHON02ULL

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocpuis noaroroBku: OpraHnveckas, SJeMEHTOOPraHNYecKas U MeIUIMHCKAs XUMHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

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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