degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: CBolicTBa U JANarHoCTUKa KOJJIOUMJIHBIX CUCTEM
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa XumMudeckor GU3NKU

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTaunu: 1 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuTopHBIX 4acoB: 15 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

Bcero gacos: 45, Bcero 3a4. ef.: 1

[Iporpammy cocrtaBui: A.J1. JIeBuH, 1-p TEXH. HayK

[Iporpamma obcyxneHa Ha 3acefjannu kKadenpsl xumudeckon ¢pusuku 27.05.2021



AHHOTANMA

Kypc "CpoiicTBa U quarHocTWKa KOJUIOMIIHBIX CHCTeM' MpelycMaTpUBacT O3HAKOMIJICHHE O0YyYaroImuXxcs ¢
BUJAMH M CBOICTBaMH KOJUIOMJIHBIX CHCTEM, COBPEMEHHBIMH (DHU3MKO-XMMHUYECKUMH METOIAMH HX

JUAarHoCTUKH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

HCJII)}O KypcCa SABJISICTCS O3HAKOMJICHUC o6yqafomnxc;{ C BUJAaMHM U CBOMCTBAaMM KOJUIOMIHBIX CUCTECM,
COBpPCMCHHBIMHA q)HBI/IKO—XI/IMH‘leCKI/IMI/I METOAAMHU UX NTHUATHOCTHKU.

33]13‘[1/[ JAUCHUIIINHBI

@®opmupoBaHue 0a30BBIX 3HAHMH M MPEACTaBICHUH O KOJUIOMIHBIX CHCTEMax €CTECTBEHHOTO M

HUCKYCCTBCHHOI'O IMPOUCXOXKICHUA,

0COOCHHOCTAMU KOJJIOMAHBIX CHCTCM,

BCTpCHAOIIUXCA B

MPOU3BEACHUAX UCKYCCTBA U apXCOJIOTMYCCKUX HAaXOAKaX,

O3HAKOMJICHHUEC C aHAJIUTHUYCCKHUMHU BO3MOXHOCTAMU COBPEMCHHBIX METOAOB U3MCPCHHA IapaMCTPOB

KOJJIOMAHBIX CUCTCM.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAUECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




- OTIMYHUTENbHBIE O0COOEHHOCTM M OCHOBHBIE KJIACCHI KOJUIOMIHBIX CHCTEM, KOJUIOMIHBIE OOBEKTHI
€CTECTBEHHOI'O U UCKYCCTBEHHOTO IIPOUCXOKICHMS;

- OCHOBHBIE 3Tallbl B HCTOPUH MPAKTHUECKOTO HCIIOJIB30BAHNS U U3YYEHHUS KOJUIOUIHBIX CUCTEM;

- OCHOBBI (DM3MKO-XUMHH OBEPXHOCTHBIX U KalMJIJISIPHBIX SBICHUIHA;

- OCHOBHBIE MOJIEKYJIIPHO-KMHETHUYECKHE MTPOLIECCHI B AUCIIEPCHBIX CUCTEMAX;

- OCHOBHbIE CBEJCHUS 00 yCTOMYMBOCTH KOJUIOMIHBIX CHCTEM M Ipoleccax CTPyKTypooOpa3oBaHMsS B
HUX;

- OITUYECKUE CBOMCTBA KOJUIOUIHBIX CUCTEM;

- (puznueckre U XMMUYECKUE IPUHIMITBI 1 OCHOBHBIE METO/IBI AUATHOCTUKU KOJJIOUIHBIX CUCTEM;

- CBEICHUS O KOJUIOMJIHBIX O0BEKTaX B MPOM3BEICHUSAX MCKYCCTBA M JAPYTHX OOBEKTaX KYJIBTYpHOIO
Hacjeausl.

YMETh:

- oOpabarbIBaTh JKCIIEPUMEHTAIBHBIC JaHHBIC, MOMyYEHHBIE MPH W3YyYCHHH KOJUIOWJHBIX CHCTEM
COBPEMEHHBIMHU METOJIaMH WX JAWATHOCTHKH, BKJIFOUAsl ONTHYECKYIO, (UIyOPECIIEHTHYI0, PAMaHOBCKYIO,
aTOMHO-CHJIOBYIO M 3JIEKTPOHHYIO MHKPOCKONHUIO, JMHAMHUYECKOE pacCesHUE CBETa, JIa3epHYIO0
mudpaxiuio, YO u UK ciekTpockonuro,

- CTPOUTH MPOCTHIE MOJEIH MPOIECCOB, MPOUCXOIAIMIMX B KOJUIOMAHBIX cHCTeMax (pacTBOpEHHS,
KOAryJsiliuy, BBICBIXaHUSA KUAKOW (Da3bl W T.II.) M COMOCTABIATH PE3YAbTAThl WX IMpPeICKa3aHWil C
IKCMIEPUMEHTATbHBIMH TAHHBIMH.

BJIAJIETD:

- METOAAaMH COIIOCTABJICHHSA M OILCHKH SKCICPHUMCHTAJbHBIX IAAaHHBIX O CBOMCTBaxX M napamMeTpax
KOJUIOMJAHBIX CUCTCM, IMMOJTYYCHHBIX pa3HbIMU MCTOAAMU NUATHOCTHUKHU.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Beenenne.  KomnongHoe — cocTosiHue
1 BemiecTBa. [lomydeHwe — KOJUIOMIHBIX 2 4
CHCTEM
) MoJeKynsipHO-KMHETUYECKUE ~ CBOMCTBA ) 4
JMCTIEPCHBIX CUCTEM
3 [ToBepxHOCTHBIE u KaWJUISIpHBIC ) 4
SIBJICHUS
4 Onrtuueckne  CBOMCTBA  JAMCHEPCHBIX ) 4
CHCTEM
5 VYCTOMYMBOCTD KOJUIOWAHBIX CHCTEM U ) 4
MPOLIECCHI CTPYKTYPOOOpa3oBaHUs
6 Metonbl  AMAarHOCTUKH  KOJIJIOMJIHBIX 3 6
CHCTEM
7 Komonnsl B mpousBeneHHUsIX HCKYCCTBa ) 4
1 00BbEKTaxX KyJIbTYPHOTO HacJIeus
Hroro wacos 15 30
[loaroroska k sK3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. Beenenune. Komnonanoe cocrosiuue Bemectsa. [lomydeHrne KOJUIOUAHBIX CUCTEM

Cneunguka CBOWCTB JHUCIEPCHBIX cHCTeM. KomnuecTBEHHBIE XapaKTEPUCTHKH JMCHEPCHOCTH.
[IpuHLIMTBL KITACCU(PUKALINN KOJUIOMIHBIX CUCTEM — IO AUCIEPCHOCTH, [0 arperaTHOMYy COCTOSIHUIO,
0 CTPYKTYype, 10 Mek(pa3HOMY B3auMojeHcTBUIO. J(ucnepraiioHHbIe U KOHACHCAIIMOHHBIE METO/IbI
MIOJIyY€HHd JUCIEPCHBIX CHCTEM, OYHMCTKAa KOJJIOMJIHBIX cHCTeM McTopus NpakTHYECKOTo
UCIIOJIb30BaHUS U N3YyUEHUsI KOJUIOMIHBIX CUCTEM

2. MonekynsipHO-KHHETUYECKHE CBOMCTBA TUCTIEPCHBIX CUCTEM

bpoyHoBckoe JIBUKECHUE, ocMmoc, nuddysus, CeMMEeHTAIHS CyCIeH3uit u
CeIMMEHTAlMOHHO- 1N PYy3MOHHOE PaBHOBECHE KOJUIOMAHBIX CHCTEM, CEAMMEHTAI[HOHHbIE METO/BI
TuQQy3HOro aHaIM3a, MOHATHE O TEOPUH (DITYKTYyaIHi.

3. HOBerHOCTHBIG " KalTUJIJISIPHBIC SABJICHUA

TepmonrHamMuKa OBEPXHOCTEH paszena (a3, HIOBEPXHOCTHOE HATSHKEHUE, IIOBEPXHOCTHO-aKTUBHBIE
U TOBEPXHOCTHO WHAKTUBHBIC BEIIECTBA, CMauynMBaHME. AJCOPOIMS BEIIECTB Ha IOBEPXHOCTIX
paszena ¢a3, mozaens Jlenrmiopa. [IBOWHON 3MEKTPUUECKHN CIOH, 3JIEKTPOKMHETHYECKUH (I3eTa)
noteHuuan. KanwuispHele SBiIeHUs — KaMWUIIPHOE AaBJIeHUE, KpUBU3HA IOBEPXHOCTHU paszena (a3,
KalMAJUISIPHOE TMOAHSITHE KUAKOCTH

4. OnruyeckKue CBOMCTBA JUCIICPCHBIX CUCTEM

[lornmomenne wu paccessHMEe CBeTa B KOJUIOMJHBIX cHcTeMmax. 3akoH byrepa-JlamGepra-bapa.
Onanecuenuus, 3¢pdext Tunpansa. 3meHeHue nosisipu3zanuu cBeta npu paccessHud. [lonsatue o
Teopusx paccesHus Pernes u Mwu, ko3(hGHUUNEHTHI IOMIOMIEHHS, PACCESIHUS M OKCTUHKIUH,
KOMIUIEKCHBIH MOKa3aresb npejaomiieHus: Hanoyactull. OKpacka AucnepcHbIX cucteM. [lna3mMoHHbII
pe30HaHC NPH MOMIOLIEHUH U PACCESHUH CBETa METAJUIMUYECKUMH HaHOOObekTaMu. DiryopecieHnus
KOJUIOWJHBIX YaCTHUI, KBAHTOBBIE TOUKH.

5. YcTOWYMBOCTh KOJJIOUIAHBIX CUCTEM U MPOLIECCHI CTPYKTYPOOOPa30BaHUs

CennMeHTAIlMOHHAs W arperaTuBHas yCTOMYMBOCTH KOJUIOMAHBIX cucTteM. KuHernka ObIcTpoil u
MEIJICHHOHN KOaryJsiiuu, oOpaTuMocTh Koarysinnu. CTpykTypa arperatoB. GakTopsl cTaOMIN3aiH
KOJUIOMJIHBIX CUCTEM.

6. MeToabl TMarHOCTUKH KOJIOUIHBIX CUCTEM

[TapameTpbl KOJUJIOMAHBIX 4YacTHUIl, OIpEAEIseMble IPH UX [AWATHOCTHKe- pasmep, ¢opma,
KOHIICHTpAaIUs, XHMHYECKHII COCTaB, OINTHYECKHE CBOHCTBAa. MeTOOpl HAarHOCTHKH C
BU3yallu3allMel -oNTHYecKass MUKPOCKONMs, B T.4. YIbTPAMHUKPOCKOIMS, aTOMHO-CUJIOBas U
3IIEKTPOHHAs MUKPOCKONHMSA, aHaju3 TpaeKkTopuid HaHouyacTul (nanoparticles tracking analysis
-NTA). Metozbl, OCHOBaHHbIE Ha B3aUMOJEHCTBUM KOJUIOMAHBIX YacTUI] C ONITUYECKUM U3JIy4EHUEM
— CTaTMYECKOE M AMHAMUYECKOE paccesHue CBeTa, jasepHas audpakuus, 3eKTpodoperudeckoe
paccessuue cBera. CrekrpanbHble MeTonbl — abcopOumonHas Y@ u UK cnekrpockomnmus,
¢uryopecLieHTHast U paMaHOBCKasl CIIEKTPOCKOMHSI U MUKPOCKOIIHS, criekTpockomnus SIMP.

BBI60p METOAOB JUATrHOCTHKHU, OIITUMAJIBHBIX JIs HCCHGI[yeMOﬁ KOJ'IJ'IOH,I[HOﬁ CHUCTCMbI




7. Komtonpl B MpOM3BEICHUAX NCKYCCTBA M 00bEKTaX KYJIBTYpHOTO HacIeIus

KomnoumHeie mMatepuaibl Ui KpacoK, SMYJIbCUH, TNa3ypH, KepaMHKH. BbhIChIXaHHE KOJUIOMIHBIX
KPacoK, CONPOBOXIaeMoe o0pa3oBaHueM TpeurH. [IpruMeHeHHe KOJIOMIHBIX YaCTHI] JJIsl OKPACKH
crekoin. Ilpumepsl WCIONB30BaHUS KOJUIOMJHBIX YaCTHII B OOBEKTaX KYyJIBTYPHOTO HACICIHs
MPONLIBIX BEeKOB— KyOok JIMkypra, BUTpaxku cpeaHeBekoBoii EBporibl, rony6as kpacka Maiia (Maya
Blue). Mcnonb3oBaHne COBPEMEHHBIX METOJOB JAMATHOCTUKU KOJUIOMIHBIX CHCTEM IpPHU W3YYCHUH

[IPOU3BEICHUI UCKYCCTBA.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

VYueGHast aynuTopus, CHaOKEHHAs JOCKOH, IKPaHOM, IPOEKTOPOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. E.J. Ulykun, A.B. Ilepnos, E.A. Amenuna Konmongaas xumust, 3 u3f., nepepaboTaHHOe U
JIOIOJIHCHHOE, U3.-BO «Bricmias mkona», M, 2004, 445 c.
2. 1.A. ©punpuxcoepr, Kommonmnas xumusi, yueOHUK, 4 W31, IepepadOoTaHHOE | JIOMOTHEHHOE. ,

u3a.-Bo «Jlanwy, CI10, 2010, 416 c.
3. Merponoruyeckoe obecriedeHre HAHOTEXHOJIOTHH 1 MPOAYKIIUN HAHOUHYCTPHH, TTO]T peAaKIfen

B.H. Kpyrtukoga, uza.-so Jloroc, M, 2011, 592 c.

JomonaurtensHas nureparypa
1. B.W. Ponayrua ®u3NKOXUMUSI TOBEPXHOCTH. YUeOHUK -MOHOTpadus, 2-¢ UCTIpaBICHHOE U3/IaHNE,
uznarensckuil 1oM «uTemnexty, Jonronpyansiii, 2011, 568 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

He npexycmorpeHo.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pesynbrare m3yueHus NUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIEC OIpeNeTeHUs AUCIUILIMHBI,
YMETb NPUMEHSITh TOJYUCHHBIC 3HAHUS ISl PEILICHUS] PAa3IMYHbBIX 3a7ad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BEJICHUA KOHCIIEKTa 3aHATUH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMN JTUTEPATYPHIL;

— mpopaboTKy yd4eOHOro MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.



[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JIMCITATUIAHEL.

BaxHo 10OWTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMU K
MIpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMaTHKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa XuMuueckor GU3NKU

Kypc: 1

KBau(pukanus: MarucTp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

Pa3zpatGoTunk: AJI. JIeBuH, I-p TEXH. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh
CTPATEruIo0 NEUCTBUN

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CACTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MareMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrate u3yuyenus aucuumuinHbl «CBOMCTBa M JHUATHOCTHKA KOJJIOWMJHBIX CHCTEM» OOyYaroUIHiACs

JIOJDKEH

3HAThb:

- OTJIMYMTENIbHBIE OCOOEHHOCTH W OCHOBHBIC KJIACCHI KOJJIOMJHBIX CHUCTEM, KOJIJIOWMJIHBIC 00BEKTHI
CCTCCTBCHHOI'O 1 UICKYCCTBCHHOI'O ITPOUCXOKIACHUS,

- OCHOBHBIC 3Tallbl B UCTOPHUHU NNPAKTUYICCKOTO MCIIOJIB30BaHUA U N3YUYCHUS KOJIJIOUWAHBIX CUCTEM;

- OCHOBBEI (I)I/I3I/IKO—XI/IMI/II/I MOBCPXHOCTHLIX U KAITUJIJISIPHBIX HBHCHHﬁ;

- OCHOBHBIC MOJICKYJIAPHO-KMHECTHYCCKHUE ITPOLECCCHI B JUCIICPCHBIX CUCTEMAX,

- OCHOBHBIC CBCIACHUA 00 YCTOIZHHBOCTH KOJJIOMJHBIX CUCTEM U IpoLecCax CTp}IKTypOO6pa3OBaHI/IH B

HUX;

- OIITHYCECKHE CBOMCTBA KOJNIOMAHBIX CUCTCM,
- (bmnquKHe U XUMHUYCCKUEC IPUHIUIIBI 1 OCHOBHBIC METOJbI JMATrHOCTHUKH KOJUIOUJAHBIX CUCTEM,
- CBCACHHUA O KOJIJIOHMAHBIX 00bEKTax B MMPOU3BCACHUAX HUCKYCCTBAa U JPYIrUx 00BeKTax KYJIBTYPHOI'O

HaCIIEqUsI.

yMeTh:

- oOpaOarbIBaTh 3KCIEPUMEHTAIbHBIE JaHHBIC, MOMyYEHHBIC MPH H3YyYCHUH KOJUIOWIHBIX CHCTEM
COBPEMEHHBIMU METOJaMU X JUAarHOCTHKH, BKIIIOYask ONTHYECKYIO, (IIyOpPECLEHTHYIO, pAMaHOBCKYIO,
aTOMHO-CWJIOBYI0 M 3JJIEKTPOHHYI0 MHKPOCKONHUIO, JMHAMHYECKOE pACCESHUE CBETA, JIA3EpHYIO

mudpaknuio, YO u UK criekrpockomnuto,

- CTPOUTH MPOCTHIE MOJENM MNPOLECCOB, NPOMCXOMAIIMX B KOJUIOMIHBIX CHCTeMax (pacTBOPEHHUS,
KOAryJsIIMH, BBICBIXaHUS JKUAKOW (a3bl M T.II.) M CONOCTaBIATh PE3YNIbTaThl MX IpPEACKa3aHUH ¢

OKCIICPUMCHTAJIbHBIMU JAHHBIMU.

BJIaJeTh:

- MCTOJaMH COIIOCTABJICHHUA W OILICHKH 3JSKCICPUMCHTAJIIbBHBIX HJAaHHBIX O CBOICTBax M mapaMeTpax
KOJUIOMAHBIX CUCTEM, IOJYYCHHBIX PA3HBIMHU METOAaMU JUATHOCTHUKU.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuana MPOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! ans nposenenust qudepeHIupoBaHHOTO 3a4eTa:
OTnuuunTenbHbIe 0COOCHHOCTH KOJTIOMTHOTO COCTOSTHUS BEILIECTBA.
KonmyecTBeHHBIE TPU3HAKH JUCTIEPCHOCTH KOJJTIOMIHBIX CUCTEM.
[Tpunumne! KIaccuGUKaUN KOJUIOUIHBIX CHCTEM.
JlucniepraiiuOHHbBIE METO/IBI MOTYYEHUS KOJUTOMIHBIX CHCTEM.
KonneHcannoHHbIe METOBI MTOTyYEHUS KOJUIOUIHBIX CUCTEM
MeToas! OYUCTKH KOJUIOMJHBIX CHCTEM

BpoyHOBCKOE ABMKEHHE B KOJUIOUIHBIX CHCTEMAaxX
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. ATOMHO-cHITOBast MUKPOCKOIINSA IIPU JUATHOCTUKE KOJUIOUAHBIX CUCTEM
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. BHCKTpOHHaSI MHKPOCKOIUSA IIPpU JUATHOCTUKEC KOJUIOUAHBIX CUCTCM
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. AHanu3 Tpaektopuii HaHodacTul (nanoparticles tracking analysis- NTA)

28. JlnHamuueckoe paccessHiue CBETa, KaK METOA M3MEPEHHUs Pa3MEpPOB U KOHIICHTPALKUU KOJJIOUIHBIX
4acTuIl

29. M3mepenHue a3eTa-noTeHIraia METOI0M 3IEKTPOPOPETUIECKOTO PACCESHUS CBETa

30. Cratnueckoe paccessHue CBETa IPH IUArHOCTHKE KOJUIOMIHBIX CUCTEM

31. JlazepHas audpaxiusi — METOJ U3MEPEHUS Pa3MEPOB MUKPOHHBIX U CYOMHKPOHHBIX YaCTHII

32. dnyopecleHTHas W PaMaHOBCKas CIHEKTPOCKOMHUS NPU HM3YYCHHH KOJUIOMIHBIX CTPYKTYp Ha
[IOBEPXHOCTH

33. KononaHele MaTepralbl B Kpackax

34. KonnonaHele MaTeprabl B KEpaMHKe

35. IlpuMeHeHre KOJUTOUAHBIX YACTHI] ISl OKPACKH CTEKOIL.

36. Ilpumeps! HCIIOIB30BaHUS KOJUIOMIHBIX YaCTHL B 00BEKTaX KyJIbTYPHOTO HACIeUs

Kpurepun onennBanus

Onenka ormuuao 10 OGamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.



Ouenka ommyHO 8§ 0OamioB - BBICTABIISICTCS  CTYACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBJICTBOPUTENBHO | Oayunr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBenennu yctHoro auddepeHupoBaHHOro 3aueTa odyyaromemycs npenocrasiusercs 30 MUHYT
Ha moxarotoBky. Ompoc oOyuatomierocss mo Oujery Ha yCTHOM Iud@epeHIUpOBAaHHOM 3a4yeTe He
JIOJKEH IMIPEBBIIIATH OJIHOTO aCTPOHOMHMUYECKOI0 yaca.



