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1 desn 1 3a1auM U3yYeHU s TUCHMILUIHHBI (MOLYJIA).

1.1 Ilean ocBOeHUS TUCHUILIHHDI.

O3HakoMyIcHHE OOYYarolIUuXcsi ¢ OCHOBHBIMH JOCTH)KCHHMSIMH B 0O0JaCTH HAaHOXUMHH
HEOPraHUYECKUX COCTUHEHUN.

1.2 3apaun JUCIUIIIIMHBI.

— O3HAKOMJICHHE aCIUPAHTOB C COBPEMEHHBIMHU JTOCTIKCHHUSAMHU B (DyHIAMEHTAIBHOW U
NPUKIATHON HAHOXMMHUU HEOPraHUYECKUX COCAUHEHUM, aKTyalbHbIMH MpobOjeMaMu U
MEePCIEKTUBAMU Pa3BUTHS HAHOXUMHUU KaK HAYKH;

— YCTaHOBJIEHHE 001acTel MPAKTHYECKOTO MPUMEHEHUSI HAHOOOBEKTOB HEOPTAHUYECKOTO
MIPOMCXOKICHHS M MAaTEpUAJIOB HA UX OCHOBE.

1.3 MecTo AucUMIIMHBI (MOIYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMBbl.
Huctunnuna «Xumus f-371eMeHTOBY SBJISIETCS] TUCHMUILUIMHON 0 BHIOOPY M OTHOCHTCS K
BapuatuBHOU yactu broka 1 «/lucrumnnunel (Moaynu)» y4eOHOTO MIlaHa.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0Oy4YeHHUS] MO JUCHHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrPaMMBbI.
[Tponiecc n3yveHus: QUCLUIUIMHBI HalpasieH Ha GopmupoBanue komnereHuud OIIK-2,

[1K-1.
No WNunexc Conepxanue B pe3ynbrare usydeHus yueOHON AMCHUIUINHBI
Hlj[ KOMIIET | KOMIETEHUUH (WIn e€ o0yyaromuecs: JOIKHbI
| eHnuu YaCTH) 3HATh yMeThb BJIA/IETh
1. OIIK-2 | roToBHOCTb aKTyaJbHbIE BBISIBJISATh HaBBIKAMHU
OpraHu30BaTh padoOTy | HAy4YHbIE HauboJee BBISIBIIGHUS U
UCCIIEIOBATEIbCKOIO | MPOOJIEMBl B | aKTyallbHbIE MOCTaHOBKH
KOJUJIEKTHBA B 00J1aCTH | o0nactu TEMbl Hay4HO- | aKTyaJbHBIX
HaHOXMMUHU U | HAHOXUMHUH UCCIIeIoBaTeNb | HAyYHBIX
CMEXHBIX HayK HEOpPraHUYeCKH | CKOW paboThl B | mpobiieM B
X COeIUHEHMH | mpodeccuoHan | o0nacTu
M TyTH WX | bHOW OOJNIaCTH | HAHOXMMHUHU U
peleHus CMEXHBIX HayK
UCXOMs u3
COBPEMEHHOT0
YpPOBHS
HaHOXMMHUHU U
CMEKHBIX
JMCLUIUIMH
2. [1K-1 TOTOBHOCTD OCHOBHBIE MHTEPIPETUPOB | HABBIKAMHU
UCIIOJIb30BaTh Ha | TIPUHIIMIIGI, aTh Pe3yJIbTaThl | UCIIOIb30BAHUS
MPAKTUKE OCHOBHBIE | TEOPHUH U | IPSIMBIX U | COBPEMEHHBIX
OPUHIUIBI, TEOPUHU M | KOHUENIUN KOCBEHHBIX JOCTH)KEHUH B
KOHIENIUN COBPEMEHHON | METO/I0B obnactu
COBPEMEHHOI HAaHOXUMUU oTpenieeHus HaHOXUMUHU
HaHOXHMHUHU HEOPraHUYECKU | CTPYKTYPbI HEOpraHUYeCcKH
HEOPraHUYECKUX X COEIMHEHUN | BEILLECTB C | X COEOUHEHMH,
COETMHEHUI TOYKH 3peHHs | a TaKkKe
COBPEMEHHBIX | CMEYKHBIX
XUMHYECKHX JUCLUIUINH
TEOpUI




2. CTpyKTypa U cofep:KaHMe JUCUMILIIUHBI.

2.1 Pacnipenesienne TPy10EMKOCTH JUCHMUIJIMHBI 10 BUIaM PadoT.
OO6mmast Tpy10EMKOCTh TUCHUILIMHBI cocTaBisieT 4 3a4.ea. (144 yaca), ux pacnpenencHue

10 BUJIaM pabOT NPEICTABIECHO B TabJIHLIe

Ounas ¢hopma 0b6yyenus

Bun yueGHoM paboThI Bcero CemecTpbl

4acoB 4
AyauTopHbIe 3aHATHS (BCEro) 20 20
B toM uucne:
3aHsTHS JTEKIIMOHHOTO THIA 8 8
3aHATUS CEMUHAPCKOTO TUTA (CEMUHAPHI,
NPaKTHYECKHUE 3aHSTHUS) i )
JlaboparopHbIe 3aHATHS 12 12
CamocTosiTesbHasi padoTa (Bcero) 124 124
B ToM uucne:
ITpopaboTka y4eOHOro (TCOPETHIYECKOT0) MaTepraia 97 97
[ToaroTroBka K TeKylLeMy KOHTPOJIIO 27 27
Bun npoMexxyTOYHOM arTecTaiuu (3a4er, 3K3aMeH) 9K3aMeH 9K3aMeH
OO01mas Tpya0eMKOCTh qac 144 144
3a4. ejl. 4 4

3aounasn hopma obyuenus
Bun yuebnoit paboTbl Bcero Cemectpbl

4acoB 6 7
AyIuTOpHBIE 3aHATHS (BCEro) 20 8 12
B ToM uucne:
3aHsATHS JEKIIMOHHOTO TUIIA 8 4 4
3aHATHS CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MPaKTHYSCKHUE 3aHSITHS) j ) )
JIaGopaTopHble 3aHATHUS 12 4 8
CamocTosiTesibHasi padoTa (Bcero) 124 64 60
B ToMm uncie:
ITpopaboTka yueOHOro (TEOPETUIECKOro) MaTepuaa 97 64 33
IloaroroBka K TeKylieMy KOHTPOJIIO 27 - 27
Bua npoMexxyTOYHOH arTecTanuu (3a4eT, 3K3aMeH) 9K3aMeH - 9K3aMeH
OO6m1ast Tpy10€MKOCTh Jac 144 12 12
3ad4. eJl. 4 2 2




2.2 CTpyKTYypa TUCHUNIHHBI:

Pacnpenenenue Bu10B y4eOHON pabOTHI M MX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILTUHBIL.
Pasyenbl iucuMIUIMHBL, H3ydaemble Ha 2 Kypee (ounas hopma)

KomnuectBo yacos

AyautopHas Brcaymar
No Hanmenosanue paszenos Beero paGota ;56};11
J | 113 JIP CPC
1 2 3 4 5 6 7

1. |OcHOBBI HAHOXUMHHU 21 1 - - 20
2. |Hanoxummusi HEOPraHUYECKUX CUCTEM 25 | 1 - 4 20
3. |Hanoxmmus u MEAUKO-OMOJIOTHUECKHE UcclienoBanus | 26 | 2 - - 24
4, |Dusuyeckue aceKThl HAHOCOTOSHUS 22 | 2 - 4 16
5. |IIpakTHueckue BOMPOChl HAHOXUMHUHU 23 | 2 - 4 17
KonTposnb 27 | - - - 27
Hroro: 144 8 12 124

Pasyienbl IUCHUIUIMHBI, H3y4aeMble Ha 3 Kypce (3aounas popma)

KomnuectBo yacos

AynutopHas Brcayur
Ne HaumenoBanue paznenos B yﬂa60TI; opHas
Cero p pa6ota
J | 113 JIP | CPC
1 2 3 4 5 6 7
1. |OcHOBBEI HAHOXMMHUU 21 | 1 - - 20
2. |HaHoxuMusi HEOPraHMYECKHX CHCTEM 25 | 1 - 4 20
3. |Hamoxummus u MeIUKO-OHOIOTHYECKUE UCCaenoBanus | 26 2 - - 24
Hmoeo no oucyuniune: 72 | 4 - 4 64
Pa3zespl TUCIUILUTHHBI, H3y4yaemblie Ha 4 Kypce (3aounas gpopma)
KonunuectBo yacos
Bueayaut
A
No HaumenoBanue paznenon B yﬂ;g:ﬁl{aﬂ opHas
cero p pa6ota
J | 113 JIP | CPC
1 2 3 4 5 6 7
4. |®usndeckne aCEKThl HAHOCOTOSHUS 22 | 2 - 4 16
5.  |IlpakTuyeckue BONPOCHl HAHOXUMUHU 23 | 2 - 4 17
KonTponb 27 | - - - 27
Hmozco no oucyuniune: 72 | 4 8 60
2.3 Conep:xanue pa3aeoB TUCHUILINHBI:
2.3.1 3aHsATHSA JEKIMOHHOTO THIIA.
dopma
HaumenoBanue
No Coneprkanue pazaena TEKYIIEro
pasnena
KOHTPOJIS
1 2 3 4
1. Hanopasmephbie 00BEKTHI, 1704 CBOMCTBA| YCTHBIH OIPOC
(XMMUYeCcKue acneKThl), HAHOOOBEeKThI. KoHIenuu
OCHOBBI HAHOXUMHH
HAaHOXMMHUHU-  JOKA3aTelbCTBA  CYIIECTBOBAHUS
HaHOMHpA




Hanoxkpucramimyeckoe OKCHIbI, KapOuIbl, OOPHIBI,

YCTHBIN OIIPOC

HAHOYACTHII yIiiepoja, oOecredrBaroife MaTepuany HU3Ky yIeIbHYIO
MJIOTHOCTh U BBICOKYIO Y/IENBbHYIO POYHOCTD U KECTKOCTh

Hanoxumus
U (QYHKIHOHAJIbHBIE MaTepHallbl HAa HMX OCHOBE.
HEOpPraHUYECKUX
Koopaunanuonssie COCIMHECHUS c
CUCTEM .
HaHOCBOMCTBAMH.
3. CunTte3 He(hepMEHTHBIX KOHBIOTATOB, M MOJYYCHHUE| YCTHBIH OIpOC
Hanoxumus n
MEIHKO HOBBIX 0E3UHCTPYMEHTAIBHBIX TECT-CUCTEM.
CozlaHue HOBBIX HAHOTEXHOJOTMH Ha OCHOBE
OHOJIOrHYecKue
YacTUIl HEMETAJUIOB M METAJUIOB Jisi OHMOJIOTrHH,
HCCIEN0BaHUSA .
MEJIMIIMHE U TEXHUYECKUX MPUIIOKECHHI.
4. @u3nKa-XUMHUsI HAHOCTPYKTYp, HAaHOTEXHOJIOTHS M| YCTHBIN OIPOC
HaHOMJIEKTPOHHUKA. Pazpabotka METO/I0B
(dbopMupoBaHus OJIHOMEPHBIX, JBYMEPHBIX,
TPEXMEPHBIX TYHHEJIbHBIX HaHOCTPYKTYP.
duznueckue Uccnenoanue ¢ dexra 3eKTPOHHOTO TpaHCHIOPTa
aCIEKThI yepes CJIOKHBIE HaHOCTPYKTYPBL:
HaHOCOTOSIHUS MarHuTO4yBCTBUTENbHBIE, MOJIEKYJIIpHbIE
HAaHOCTPYKTYpbl IIOCJI€ BO3JIEHUCTBHUS BHEIIHETO
curHaga  (MUKPOBOJHJIOIOBO M ONTHYECKOIrO
nuana3oHa). MccrnenoBaHue TpaHCHOPTHBIX CIUH-
MapaJ30BaHHbIX MIPOIIECCOB B HAHOCTPYKTYPE.
o. HanomaTepuansl a1 pemenus 3a1a4 BOJOPOJIHOW | YCTHBINA OIPOC
sHepreTuku. HanoMmonupukanmmuu noamMepHon
[IpakTuueckue KOMIIOJIBITHBIX M JIJAKOKPOCOYHBIX MaTEPHAIIOB.
BOIIPOCHI Hanokpucraminueckue MarHUTHBIA MapOLIKHU JJIs
HaHOXUMUU AJIEKTPOMAarHuTHOM 3amuThl. TexHonoruu
MOJTyYEHUsI HAHOCTPYKTYPHBIX KOHCTPYKIIMOHHBIX
MaTepHaJoB M CILIABOB.
2.3.2 3aHATHA CEMUHAPCKOI0 THIA.
He npedycmompenul
2.3.3 JlaGopaTopHbIe 3aHATHS.
®opma
No HaumenoBanue 1abopaTopHbIX paboT TEKYILEro
KOHTPOJISI
1 3 4
1. |M3yueHre MarHUTHBIX CBOWCTB HAHOYACTHUI] KOOOJIbTA B MOJTUMEPHOM YCTHBIN OMPOC
MaTpHIle METOJ0M (eppOMarHuTHOIO pa3oHaHCa
2. |Xumudeckoe BHEJPEHUE HAHOYACTHI] METAJIIOB B JIEKAPCTBEHHBIC YCTHBIH OIIpOC
npenaparsl ( IUKJIOAESKCTPUH U JIp.)
3. [Pa3paboTka moiMMepHOro KOMIIO3UTHOTO MaTepHana ¢ BKIFOUEHUEM YCTHBIH OIIpOC




2.4 llepeyeHb yueOHO-METOAUYECKOT0 O0ecneyeHH s JJIs1 CAMOCTOATEILHONH padoThI
00y4YaIIHUXCS M0 JUCHHILINHE (MOYJII0)

[TepeueHsb yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCITUILTAHBI 10

OCHOBBI HQHOXMMHH

Ne Bun CPC o
BBITIOJIHCHUIO CAMOCTOSITEIIbHON PabOThI
1 2 3
1. 1. Benas kHWra mo HaHOTEXHOJIOTHSIM ( MaTepuaibl MEPBOrO BCEPOCCHHUCKOTO

cosemanus) M.: JIKU 2008, 344 ¢
2. B.T. ITamtomkwn, HO.E. Yepnsim, B.A.Bomsmkua «SIMP B cTpyKTypHBIX
nccienoBanusax, M.: Kpacann 2016, 386¢.

BOIIPOCHI HAHOXHUMHHU

2. |Hamoxumus 1. 1O. Bexkep. Cnexrpockomnus. M.: Texunocdepa, 2009, 527c.
HEOPTaHNIECKUX 2. F.l"uenbMaH, KsanrtoBass xumusi (BTopoe m3manme), M.: BUHOM.JIaGoparopus
3Hanni, 2011, 533 ¢
CUCTEM
3. |Hanoxumus u 1. IO. bekkep. Cnexrpockonus. M.: Texnocdepa, 2009, 527c.
2. I'Tenbman, KBaHToBass xumust (Bropoe uznanue), M.: BMHOM.JIaGopaTopus
MEIOUKO- .
3HaHui, 2011, 533 ¢
Guonornyeckue 3. B.T. Ilantomkun, [O.E. Yepnsbimu, B.A.BonbiHkuH «SIMP B cTpyKTypHBIX
HCCIICOAOBAaHUA uccnenoBanusix, M.: Kpacang 2016, 386¢.
4., 1. 1O. Bekkep. Cnektpockomnusi. M.: Texnocdepa, 2009, 527c.
2. B.W. bapanoBckuii, KBaHTOBas MexaHHKa M KBaHTOBas XxuMus, M.: Axagemus,
2008, 383 c.
Fusnueckue acrexTr 3. I'T'enpman, KBanToBas xumus (Bropoe mzganme), M.: BUHOM.JlabopaTopus
HaHOCOTOAHIA sHanwmii, 2011, 533 ¢
4. B.T. Ianromxkun, O.E. Yepnsmmu, B.A.BomsmkuH «SMP B CcTpyKTypHBIX
uccnenoanusix, M.: Kpacang 2016, 386¢.
5. 1. 1O. Bekkep. Cnexrpockomus. M.: Texunocdepa, 2009, 527c.
TTpakTHYeCKHE 2. I'T'enbman, KBanroBas xumus (Bropoe mznanue), M.: BUHOM.Jlaboparopus

3uanuii, 2011, 533 ¢
3. B.T. Iantomkun, 0.E. Yepnbim, B.A.BonbiHkuH «SIMP B cTpyKTYpHBIX
nccnenoBanusix, M.: Kpacang 2016, 386¢.

Y4yeOHO-METOAMYECKHE MaTepuaibl AJisi CaMOCTOATENBbHONW pabOThl 00YyYaroOIUXCs U3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

J1is U1 ¢ HapyIISeHUSIMU 3PEHUS:

— B lle4yaTHOU (hopMe yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JIig U1 ¢ HapyLIeHUsIMU CiIyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist Tu1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00ydaronuxcs.

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH.

OO6pazoBaTenbHbIE TEXHOJIOTUH, UCTIOJIb3YEMbIE MIPU PeATU3aIUU PA3TMUHbIX
BUJIOB YU€OHOM pabOThI: aKTUBHBIC U HHTEPAKTUBHBIE (POPMBI TPOBEACHHS 3aHATUI
- JICJIOBBIE U POJIEBBIC UTPHI, pa300p MPAKTUUECKUX 33714 ¥ KEMCOB, KOMITBIOTEPHBIE
CUMYJISILIAH, [ICUXOJIOTHYECKHUE U NHBIC TPEHUHTH.




4. OueHo4YHbIE CPeCTBA AJIS TEKYLIEro KOHTPOJISl YCIIeBAeMOCTH U MPOMEKYTOYHOM
aTTecTaluu.

4.1 ®oHA OLIEHOYHBIX CPEe/ICTB ISl MPOBeeHHs TeKYIero KOHTPOJIS.

B oannom pazoene npugodumca munogwle 3a0anusa_(npumep, oopazeu) 0is mexyuweco
KOHMPOJA ycnesaemocmu (KOHmMpob NpOBOOUMCS 8 medeHue cemecmpda, 8 mom ducie O
KOHMPOJSL ~ CAMOCMOAMENbHOU  pabomsl  cCmMyoenma): 3a0aHusi 8 mecmosol  @opme,
cUmMyayuoHHvle 3a0ayu, KOHMpOJbHbLE BONPOCHL OJi NUCbMEHHO20 KOHMPOJIA UL cObeced08aHusl,
KOHMPObHble pabomul (3a0aniist), memvl peepamos, memvl U CYeHapuu 0el08blX up u op.

[Ipumepsl 3a1a4 U1l CAMOCTOSATEIBLHOTO PEILICHUS

3apanue 1. Onpenenuts mwiomanb ( Ao), IPUXOIAUIYIOCS Ha OJHY MOJIEKYJy JIMTaH/1a B
MOHOCJIOE U JlaBiieHHe Kojarca MoHocos (k).

3aganue 2. [lepeuncnuTh CTPYKTYpHBIE XapaKTEPUCTHUKU MOJEKYJ, BIUSIOIUX Ha
¢dopmupoBanue MoHocnos Jlromratopa-bionxerr.

3ananue 3. [IpuBectu nmpuMep U30TEPM CHKAHUTHS MOHOCTOs JItoHTproma-biowxkerT Ha
MOBEPXHOCTU BOJHOM (a3bl.

3aganue 4. [IpuBectu npuMep crieKTpooToMeTprUeCKUX KpuBbIX B 001actu 230-290 Hwm,
XapaKTePU3YIOUIMX MIEHKH JIFOHrMIOpa-baoHKeETT.

3aganue 5. VYka3arb OCHOBHbIE (DAKTOpBI, BIMSIONIMX Ha (popMHpOBaHHE IIEHOK
JIrourmropa-biomkert ¢ BaroueHreM HaHowacTuil kobansTa(ll) u mukums(ll).

3apanme 6. Kak ¢popmupyercs Tonosorus nopepxnoctu mi€¢Hok Jlronrmiopa bnomxkerr,
HaHECEHHbIE Ha Pa3IMYHbIE MMOAJIOKKH IPU BapbUPOBaHUH CyOda3bl.

3ananue 7. [IpuBecTr T0oKa3aTenbCTBA KOMIUIEKCO00Opa3oBanus HaHoYacTHIl koOaabTa(ll)
u Hukessi(1l) B mnéakax Jlronrmropa-bromkerT.

3aganme 8. Kak ompenenuts Nopor NEPKOIALUUU B KOMIIO3UTHBIX MaTepuantax C
BKJIFOUeHHEM HaHovacTull kobanbTa(ll).

3amanue 9. OxapakTepu3oBaTh BiMsHHE HaHodacTtull koOanbra(ll) Ha MarHuTHBIC
CBOWCTBA MaTEPUAIOB.

3amanue 10. Iloka3arb, YTO KOMIUIEKCOOOpa30BaHMWE HAHOYACTUI] O-METaNIOB B
KOMIIO3UTHBIX MaTepuajiax MPUBOAMT K 00pa3oBaHHIO KpucTamioB pasmepoMm 10-20 HM,
PaBHOMEPHO paclpeAeNEHHBIX MO IJIOLIAAN MOIJIO0KKH.

4.2 ®oHJ OLIEHOYHBIX CPEACTB IS MPOBEACHHUS POMEKYTOYHOM ATTECTALIUH.

Bonpocsl Kk 3xk3ameny

Yrto Takoe HaHOXUMUS

KauecTBeHHbBIE M KOTMYECTBEHHBIX aCIIEKThl HAHOXUMHHU

CocTaB U CTPpyKTypa HAHOYACTHUIL C PA3TMYHON T€OMETPUUECKON CTPYKTYPOil
Hanoxomnosutsl d- u f-anemMeHTHI 1151 ycTpoWCcTB (ha30BOI MamsITh

Co3lanue HOBOTO  IOKAJICHUS  HAHOPA3MEPHBIX  OKCHIHBIX  MaTepUanB Ul
MarHUTORJIEKTPOHHUKH

A
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['erepomeranuueckue OUsAAEKpHbIE KapOOKCHIIAThl METAJIOB-HOBBIM IMyTh K CMELICHO-
METAINYECCKUM HAHOMATEPHUAIIOM

IIpuHuMnranpHas TEXHOJIOTH MOJIy4YEHHs] HAHOMATEpUAJIOB IIPU TOPEHUH I1IIa3MPOH
KBaHTOBas XMMMsI HAHOMATEpUAJIOB

WoH npoBsasiuii HaHOMaTepHralbl

Heoprannueckue nupo3anar-MOCTUKOBBIE IIOJUMEPBI IIEPEXOJHBIX METALIOB H
HAHOKJIACTEPHI HA UX OCHOBE

3D HAaHOKOMITO3UTHI HAa OCHOBE YIOPSAOYEHHOTO JHUOKCHJIA KPEMHHS H
BBICOKOJMCIIEPCHBIX YaCTULl METAJIJIOB

HanopasMepHble KaTOIHBIE KaTaJIM3aTOPOB I TOILUIEBHBIX DJIEMEHTOB

MuKpOnopHucThie KOOPAWHAIIMOHHBIE TTOJIMMEPHI U CYTIPaMOJIEKYJISIpHbIE aHCaMOIn
HaHOKOMITO3UTEI ¢ OJIMMEPHBIMU MaTpULIAMU

KomnoniHbie HAHOUMYJIBCUU U HAHOCYCIIEH3UU

BpICOKO MHIYKIIMOHHBIE MArHUTO-MATKHE IJIEHOYHBIE HAHOKOMIIO3UTA Ha OCHOBE JKeJle3a
TepMuyeckas mia3ma B HAHOTEXHOJIOIT

Hanokpucrammdeckue CBEpXIpOBOJHUKH

HayuHble OCHOBBI TEXHOJIOTUH IIOJYyUYEHUS P33 C UCIOJIb30BAHEM HAHOTEXHOJIOTHH.
Pa3paboTka ruOpuIHBIX HAHOCTPYKTYPHPOBAHHBIX 30H/IOB

MHOIrOKOMIIOHEHTHBIE OKCHJIHBIE ITOKPBITUS JaTYMKOB JUIS CUCTEM 3alIUThl PEAKTOPOB U
JIp. YCTPOMCTB

KonBeprenium 0M0NI0ruyecKux U HEOPraHMUeCKUX 0ObEKTOB

IIpuBectr mpuMepsl IPUMEHEHNE HAHOKOMITIO3UTOB B JHEPIETHKE

HanoruGpuaHsie opraHo-HEOpraHUYECKH CTPYKTYPbI

BOHpOCBI OK3aMCHa OXBATbIBAIOT BCC TCMbI BBIIIC OTMCUYCHHBIX PAa3JICJIOB U B Ka4YCCTBC

npuMepa NpUBOAUTCS TUIIOBOW MpUMep Ounera:

®denepalibHOE TOCYAAPCTBEHHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIICTO MTPOGHECCHOHANBHOTO 00pa3oBaHHsI
«KYBAHCKHNU I'OCYJAPCTBEHHbBIU YHUBEPCUTET»

Kadenpa o0meii, Heopranudeckoit xumuu u UBT B xumun
JK3aMeHalMOHHbIH buier Ne

oucyunauna «Hanoxumun neopeanuueckux coeOunenuit)
no cneyuanvnocmu 02.00.01 — Heopzanuueckan xumus

1. Co3naHne HOBOTO MOKAJIEHHWS HAHOPa3MEpPHBIX OKCUIHBIX MaTepuainB s
MarHUTOXJIEKTPOHHUKH
2. HaHOKOMITO3UTHI C TOJIMMEPHBIMU MaTpHULIAMHU
3aBenyroumii kadenpoit H.H. bykos



OueHoYHBIE CpeACTBA Ul WHBAIUIOB M JIMI C OTPAaHWYCHHBIMH BO3MOYKHOCTSIMH
3JI0pOBBsI BEHIOUPAIOTCS C YYETOM UX WHAMBUIYATBHBIX ICUXO()U3UYECKIX OCOOEHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIU/IaM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEeMS JIJIs IIOATOTOBKM OTBETA HA SK3aMEHE;

— IpY MIPOBEJICHUH MTPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB 00YyUEHHS MHBAINAOB U JIHII C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMH 3/10POBBSI IIPEAYCMAaTPUBAETCS UCTIOJIH30BAHUE TEXHUUECKUX
CPE/CTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIMBHIYAIBHBIMH OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pe3ylIbTaTOB OOyYeHHS MO JAWUCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHuBaHMS PE3yIbTATOB OOYYEHHS MHBAJIHMIOB U JIMIl C OTPAaHHYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) TMpelycMaTpuBaeT IPel0oCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSIM HX 370POBbSI M BOCIPUATHS
uH(popMauu:

JInst L ¢ HapyIeHUSIMH 3pSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIILHOTO arIapara:

— B mieyaTHOU hopme,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

5. IlepedyeHb OCHOBHOM M IONOJHHUTEJIBLHOMN YU4eOHOI TUTEPaTyphl, HCOOXOAUMOM 1JIs1
OCBOCHUS IMCHUILIMHBI (MOIYJIs1).

5.1 OcHoBHas JiMTEpaTypa:

1. Ceprees I'.b. Hanoxumus. - M.: Kawxknbiit tom "Yausepcuret", 2009. - 334 c.

2. llab6atuna T.H., ['ony6eB A.M. Hanoxumus u HaHOMaTepuaibl: yueoHoe nocodue. M.:
MI'TY um. H.3. baymana, 2014.

JI71st OCBOCHUSI TUCHUTUIMHBI MHBAJIUIAMHU | JIMIIAMH C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
3I0pOBbS MMEIOTCSI M3JaHHsI B DJIEKTPOHHOM BHJIE B JJEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanvy u «FOpatim»y.

5.2 JlonosHUTEILHAS TUTEPATYypa:

1. 1.Kyk «kBaHTOBasi TEOpHsI MOJIEKYJISIPHBIX cucTeM. EnunHbIil moaxomy (yuebHoe mocodue)
JIONTONPY/IHBIN: HHTEIUIEKT, 2012, 255¢..

2. B.B.Crapoctun «marepraisl 1 MeTobl B HaHoTexHonorum» M.: BUHOM, 2008, 431C..

3. Yo Ky u KaHnuHIasr, «pactpoBasi 3JIEKTPOHHAS CIIEKTPOCKOIHNSA )11 HAHOTEXHOJIOTHH !
M.: BUHOM, 582 C,

5.3. Illepuoauyeckue U3IaHNUs:
[lepnonnueckue W3MaHMS: KypHAIbl — «YcCHexw XUMHUN», «OKypHanm opraHu4eckoi
xumumy, «Journal of Organic Chemistry», «Tetrahedron Lettersy.

6. Ilepeyens  pecypcoB UH(OPMAINOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«/HTEepHET», HEOOXOAMMBIX JISI OCBOEHHSI TMCUUIJIMHBI (MOIYJIs1).
1. http://journal.issep.rssi.ru/ - CopocoBckuii 00pa3oBaTeIbHBIN KypHAT
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a Tak)Ke, MHTEPHET CalThl BEAYIINX rocy1apcTBEHHbIX BY30B 1 Hay4HBIX OpraHu3aluii
PO: MI'Y, CIIOI'Y, PXTY, HI'Y, Kyol'Y, PAH P® u np.

3apyOekuble Beayne HayuHbie U yueOnsle netpel: NBS USA, MTI UK, ChLab Japan,
NSRDS u np.

WutepakTrBHas Oa3a JaHHBIX KHUT U sKypHaioB SpringerLink.

Xumuyeckuit penakrop ChemSktch:http://www.acdlabs.com

Poccuiickoe obpaszosanue, peoepanvrviti nopman [Oguyuanvusiii catim] — URL:
http://www.edu.ru

7. MeTtoauyeckue yKa3aHuUsl [Jisi OOYYAIOIIMXCSl MO OCBOEHHIO JUCHHUILIMHBI
(Momy.Jst).

B oannom pazoene onucvisaemces opeanuzayus npoyecca no OCHOBHbIM 8UOAM 3aHAMUL U
0COOEHHOCMAM UX NPOBEOEHUsL NPU U3YYEHUU OAHHO20 KYPCa

Hanpumep,

Ilo xypcy npedycmompeno npogedeHue IeKYUOHHLIX 3aAHAMUL, HA KOMOPbIX 0demcs
OCHOBHOU CUCMEMAMUSUPOBAHHBLIL MAMEPUAT, NPAKMULECKUX 3aHAMUL ......

Basicneiiwum ymanom Kypca aenaemca camocmoamenvHas paboma no Oucyuniune
(moodynn)........

IIpusoosmcs suovi/ghopmur CP, cpoku evinonnenus, popmoi konmpois. Unghopmayus no
O0anHOMy pazoeny 00axcHa coomuocumscs ¢ nn. 2.1 u 2.2 paboueii npocpammboi.

Paszoen ogopmnsemca 6 asmopckoil peoakyuu ¢ yyemom cneyu@uku npenooasamus
oucyuniunsl (Mooyis).

B ocBoeHMM MUCHUTUIMHBI WHBAJTUAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
30POBbsI  OOJIBIIIOE 3HAYEHHUE HMEET WHAWBHUAyajbHas ydueOHas pabora (KOHCYJIbTAIMH) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOTO MaTepHara.

NunuBuayanbHble KOHCYJBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIIOCOOCTBYIOIUM HHJIMBHYTU3alNNA O0yUEHUS M YCTAHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTa
MEXIy TMpernofaBaTeieM W OOyYarolIMMCS HWHBIWIOM WM JUIOM C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNOJIb3yeMbIX NPH OCYLIECTBICHUHN
00pa3oBaTeIbLHOIO NPoUEcca MO0 AUCHHUILINHE (MOAYJII0). (IPH HEOOXOIMMOCTH)

8.1 llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

Hanpumep,

— Komnviomepnoe mecmupoganue no umo2am u3yueHus pazoenos OUCYUnIuHbl.

— Ilposepka Oomawinux 3a0aHuil U KOHCYIbMUPOBAHUE NOCPEOCNEOM IIEKMPOHHOU
noumal.

— Hcnonv3oeanue 31eKmpoHHbIX npe3eHmayuil npu npoeedenult NPaKmudecKux 3aHsamul.

Ilpumeuanue: ecnu no OaHHOU OUCYUnIUHe He NPedyCMOMPEeHvl UHPOPMAYUOHHDbLE
MEeXHONI02UU, MO HEODXOOUMO IMO YKA3aAMb.

Hanpumep: ungopmayuonnsvie mexnonocuu - He npeoycmompenvl

8.2 llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecedeHHus .

Vkazviearomes, ecnau ucnonwv3yiomea, obyuaowjue KOMNbIOMEPHblE NPOSPAMMbL NO
OMOENbHBIM PA30eNAM UL MeMaM U MObKO me, K KOMOPbIM UMeencs 00CMYN 8 YHugepcumene
(6 bubIUOMEKe, KOMNBLIOMEPHBIX KIACCAX W/UIU HA Kagdedpax).

Hanpumep,

— Ilpoepammsl, demoncmpayuu sudeo mamepuanog (npoucpvisamens «Windows Media
Playery).

— IIpoepammul onst demoncmpayuu u cozoanus npezenmayuti («Microsoft Power Pointy).
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8.3 IlepeueHb HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

Vkazviearomea moabko me, K KOMOPbIM uMeemcs OO0Cmyn 6 YHueepcumeme (8
oubuomexe, KOMNLIOMEPHBIX KIACCAX U/UMU HA Kagdeopax).

1. CnpaBouno-nipaBoBasi cuctema «Koncynbrant [Tmtoc» (http://www.consultant.ru)

2. Dnexkrponnas oubdauoreuynas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

u m.o.

9. MarepuajbHo-TeXHHMYECKasE 0a3a, HeoOXoauMMasi JJsi  OCYIIEeCTBJICHHS
00pa30BaTeILHOIO NMPoLECcca MO JUCHUIIMHE (MOAYJII0).

No Biix pabot MatepuanbHO-TEXHUYECKOE 00eCIIeYCHHE JUCIIUILTHHBI
(MOyJisl) U OCHAILIEHHOCTh
1. Jlexyuonnvie 3anamust | JIekyuonnas ayoumopus, OCHAWEHHAST NPE3eHMAYUOHHOU
MeXHUKoU (Npoexmop, 5KpaH, KOMHbIOMep/HOYymoyK, ...) u
CcOOmMEemcmayuum npocpammusim obecneuenuem (I10) ...
cneyuanu3upoBaHHvle 0eMOHCMPAYUOHHbLE
cmenobl (Haumenoganue) U YCMAHOBKU
(HaumeHnosanue),.
2. Cemunapckue sanamus | CneyuanvHoe nomeujenue, OCHAUWEHHOe (nepeuuciumo
OCHOBHOe 000opydosanue) ...
3. JlabopamopHvle Jlabopamopusi,  yKOMNIEKMOBAHHAsL — CHEYUATUZUPOBAHHOLL
3auAmusL Mebenblo U MeXHUYeCKUMU CPeOCmBamu 00yYeHus ... ...
4, Kypcosoe Kabunem ona evinonnenus Kypcogvlx pabom
npoexmuposanue
5. I'pynnosvie Ayoumopus, (kabunem) ... ...
(unousuoyanvhbie)
KOHCYIbmayuu
6. Texywuii  konmponw, | Ayoumopus, (kabunem) ... ...
NPOMENHCYMOUHASL
ammecmayus
7. CamocrosiTenbHas Kabuner 11 caMoCTOSITENbHONM  pabOThl, OCHAIIEHHBII
pabota KOMITBIOTEPHON TEXHHKON C BO3MOXHOCTHIO MOAKIIIOYEHHS K
cetn «UHTepHET», TpPOrpaMMON OSKPaHHOTO YBEIHUYCHHS U
00€CMEeYeHHbIN JOCTYIIOM B 3JEKTPOHHYI HH()OPMAIMOHHO-
00pa30BaTeNbHYIO CPEly YHHUBEPCHTETA.
NeNe | [Tepeuenn Ne [lepeuens 1abopaTopHOTO [Iepeuens n
nabopatopuit ayauto | obopynoBaHus * pE3yJIbTaThI
puH Hay4YHO-
HCCIIEI0BATEIbCKU
X pa3paboToK,
OCYILECTBIISIEMBIX
Ha Oaze

nabopatopuu *
1. Jlaboparopus Vyeono | UK-®ypre cnexkrpomerp VERTEX- | [logrotoBka u

CHEKTPOCKONUU | - 70, cnextpodoromerp UV-VIS IIPOBEJECHUE
koopauHamoHH | meroau | HITACHI U-3900, KP-criektpomeTp | acliMpaHTCKHX
pIxX coequaenuii | ueckuii | SPEX RAMALOG, Hay4HO-
HeHTp | WMHHOBOJHOBHIN MK-dyphe HCCIIEIOBATENBCKHU
Ha"ote | cnekrpomerp JIADC-1000, X pabot
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XHOJIOT
15051

KOMITBIOTEPHI, aHATTU3ATOP KUIAKOCTU
dmroopar nanopama -02.

aCIMPAHTOB I10
XUMHUU

JlaGopartopust 136 C | ycTaHOBKa AJI OCAXJACHUS TOHKUX KOOPJAMHAIIMOHHBI
CHUHTE3a mienok CCR Copra Cube ISSA, X COEIMHEHUU
KOOpAUHALIMOHH cymmnsHbIN mkad CLIY, no3aropsr
BIX COCMHEHUH aBTOMAaTUYECKHUE, MIIUTKA
AIIEKTpUYECKast, MEIIAJIKa
MarHuTHasi, BEChl aHAIUTUYECKUE
Shinko HTR-220CE.
JlaGopartopust 136 OIIP-ciekTpomeTp, HK- | IIpoBenenue
duzneckux CIIEKTPOMETP IR-70, IUIUTKH | UCCIIEOBAaHUN
METO/IOB AIIEKTPUYECKHE, KOMIIBIOTEPHI, | KOOPIUHAIIMOHHBI
UCCIICTIOBAHHUS MeIanka MarHuTHas, BECHI | X ¥ KOMITO3UTHBIX
anamutudeckue BJIP-200. MaTepHuasoB
JlaGopartopust 422 C | mporpammaTop wummyJibcHOro ToKa | [lonroroBka u
3JIEKTPOXUMUYE BK1760A, BakyyMHBI! CyHIIWJIbHBIM | IPOBEIEHUE
CKOI'O CUHTE3a mkad mcB-65/3.5. aCIHUPAHTCKUX
paboT, Hay4HO-
JlaGopaTtopust 424 C Bechl aHanuTHyeckue Adventurer | HccienoBaTeNbCKU
HEOPraHUYECKOT Ohaus, wMmemranka MarHuTHas C | X pabot
0 CUHTE3a [IOJOTPEBOM MM-5, IJIATKYU | aCIIMPAHTOB I10
AIIEKTPUYECKHE, XOJIOJAMIIBHHUK | XUMHUH
Candy. KOOPAMHAIIMOHHBI
X COEIUHECHUHN
JlaGopatopus 426 C | McToyHMK TOKa, CYMIMJIBHBIN HIKad,
XUMHUH pH w™erp-moHomep «MyJbTHTECT
KOOPJAUHALIMOHH 111-1», CTaHLHS pabouasi,
BIX COSTUMHEHUN norennnoctar IPC FRA, memanka
marautHast Leki MS1.
JlaGopaTtopust 428 C | pabouasi cTaHIMS, WUCTOYHHK TOKa
OnoHeopraHuue CT-562-M, cnekrpodoromerp Leki
CKOI XHMUHU SS 2110 UV, memanka MarduTHas,
J103aTOp KalleJIbHbIN.
JlaGopaTtopust 443 C | [Ipubop TUTSt onpenenenus | [lonroroBka u
3aIUTHBIX npodHocTu IUIEHOK, «KoHcTaHTa Y- | mpoBeneHue
MTOKPBITHI 1A», paGouast cTaHUUs, CyIINIbHBIA | aCHUPAHTCKUX
mkad IIC-80-01 CITY, mydenbHbIii | paboT, HAyYHO-
mkad SNOL, BECHI | MCCIIEA0OBATEILCKU
texHoxumuueckue ~ Acom  JWI, | x paGor
aJIre3uMeTp Posi-test AT-A, | aciupaHTOB 110
aMMa3HbBId  CTAaHOK Ui PE3KU | XUMUU
BBICOKOTIPOYHBIX KOMIIO3UTHBIX | KOOPIHHAIMOHHBI
MaTepHalIoB. X COETMHEHUI
Jlaboparopus 435C Crnextpodoromerp Leki SS 2107,
XUMHYECKON Becsr anexkrponnsie Leki B 5002, pH
TEXHOJIOTHH U metp, «Ikcrept-001-1», wmemanka
MaTepHuaioBe/e MarHuTHas ¢ nojgorpesom [13- 6110,
HUS MydenbHas neyb LOTP,

BerpsixuBarenb |IKA C-MAG HS7,
tBepaomep TK-2M, muentpudyra
nabopatopnas LIEH-16, mukpockon
MeTautorpaguyeckuii AJbTaMu.
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JlaGopatopus 433 C | AGpasumerp Taber Abraser,
KOMIO3UTHBIX MelIajKka C TMOAOTPEBOM, ILTUTKU
MaTepHuajoB AJNEKTPUYECKHE, BECHI
aganutudeckue BJIP-200, memanka
MarHuTHas, TEPMOCTAaT  BOJSIHOM
MIPOTOYHBIMN.

Taxke B Kyol'Y dynkmumonupytor YHIIK «Anamury u LleHTp KOJUIEKTHBHOTO
MoJIb30BaHus «JluarHocTuka CTPYKTYphl U CBOMCTB HAaHOMATEPHUAIOB», B KOTOPBIX HMEETCS
YHUKaJIbHOE BBICOKOTEXHOJIOTHYHOE COBPEMEHHOE OOOpYyJOBaHUE, MO3BOJISIONICE BBITOJIHATH
HAYYHO-HMCCIIEIOBATEIbCKYI0 PabOTy Ha BBICOKOM YPOBHE: CKAaHHMPYIOUIMH 3JIEKTPOHHBIN
MHKPOCKOII C HEproaucrepcuoHHon npucraBkoi JSM 7500F, aTOMHO-CUIIOBOIM CKaHUPYIOIIUI
mukpockon JSPM 5400, OT1P cnexrpomerp JEOL FA-300, AMP cniekrpomerp JNM ECA-400.
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