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 ¢
BUJAMM W CBOMCTBAMH KOJJIOWAHBIX CHUCTEM, COBPEMEHHBIMH (PHU3HKO-XUMHUECKHMH METONAMH HX

JUAarHoCTUKH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

HCJII)}O Kypca ABJIACTCA O3HAKOMIJICHUC o6yqa}om1/1xc;[ C BUJIAMU M CBONCTBAMH KOJIJIOUIHBIX CUCTEM,
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 IHPOUCXOXICHUA,

0COOCHHOCTIMHU KOJIJTOMJHBIX

CUCTCM, BCTPCUAOIIUXCA 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 npoOieMHYI0 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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCIEIOBaHHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

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

3HAThb:




YMETb:

- OTIIMYUTENbHBIE 0COOEHHOCTM M OCHOBHBIE KJIACCHI KOJUIOMIHBIX CHCTEM, KOJUIOMIIHBIE 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 yCTOHYMBOCTH KOJUIOWAHBIX CHCTEM M IPOLECCax CTPYKTypooOpa3oBaHUS B
HUX;

- OITUYECKUE CBOMCTBA KOJUIOUIHBIX CUCTEM;

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

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

- oOpabarbIBaTh JKCIIEPUMEHTAIBHBIC JaHHBIC, IMONYYEHHBIE MPH HW3YYCHHU KOJJIOWUIHBIX CHCTEM
COBPEMEHHBIMHU METOJIaMH WX JUATHOCTHKH, BKIIFOUYAsl ONTHYECKYIO, (IIyOPECIIEHTHYIO, paMaHOBCKYTO,
aTOMHO-CHJIOBYIO M 3JIEKTPOHHYIO MHKPOCKONHUIO, JMHAMHUYECKOE pacCesHUE CBETa, JIa3epHYIO0
mudpaxiuio, YO u UK ciekTpockonuro,

- CTPOUTH TPOCTHIE MOJENH IPOIECCOB, MPOUCXOMAIMINX B KOJJIOMJIHBIX CHCTEMax (pacTBOPEHHS,
KOAryJsil[uy, BBICBIXaHUS XUAKOW (ha3bl M T.II.) U COIMOCTABIATh PE3YJIBTaThl WX TPEACKa3aHUU C
IKCMIEPUMEHTATbHBIMH TAHHBIMH.

BJIAJIETD:

- METOAaMHM COIIOCTAaBJICHUSA W OLCHKU SKCICPUMCHTAJIBHBIX AAHHBIX 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.  KomnmoungHoe — cocTosiHME
1 BemiecTBa. [lomydeHwe — KOJUIOMIHBIX 2 4
CHCTEM
) MoJeKynsipHO-KMHETUYECKUE ~ CBOMCTBA ) 4
JMCTIEPCHBIX CUCTEM
3 [ToBepxHOCTHBIE u KaWJUISIpHBIC ) 4
SIBJICHUS
4 Onrtuueckue  CBOICTBA  AMCHEPCHBIX ) 4
CHCTEM
5 VYCTOMYMBOCTD KOJUIOWAHBIX CHCTEM U ) 4
MPOLIECCHI CTPYKTYPOOOpa3oBaHUs
6 Metonbl  AMAarHOCTUKH  KOJIJIOMJIHBIX 3 6
CHCTEM
7 Komonnel B mpousBeneHHSX 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

Cneun¢uka CBOWCTB IHUCHEPCHBIX cHCTeM. KoianuecTBEHHBIE XapaKTEPUCTHKU JANCIEPCHOCTH.
[TpuHLIMTBL KITACCU(HUKALNN KOJUIOMIHBIX CUCTEM — MO AUCIEPCHOCTH, IO arperaTHOMY COCTOSIHUIO,
0 CTPYKTYype, 10 Mex(pa3sHOMY B3auMOJeHcTBUIO. J{ucneprainoHHble M KOHICHCAIIMOHHbBIE METO/IbI
MIOJIyYeHHd JUCIEPCHBIX CHCTEM, OYHCTKAa KOJJIOMJIHBIX cHcTeM McTopuss NpaKTHYECKOro
UCIIOJIb30BaHUS U N3YyUEHUsI KOJUIOMIHBIX CUCTEM

2. MonekynsipHO-KHHETUYECKHE CBOMCTBA TUCTIEPCHBIX CUCTEM

bpoyHoBckoe JBUKEHUE, ocMoc, muddysus, cenuMeHTalus CycCIeH3uil u
CeIMMEHTAlMOHHO-1M(PYy3MOHHOE PABHOBECHE KOJUIOMIHBIX CHCTEM, CEIUMEHTAIMOHHBIC METOIbI
TuQQy3HOro aHaIM3a, MOHATHE O TEOPUH (DITYKTYyaIHi.

3. HOBerHOCTHBIG " KalTUJIJISIPHBIC SABJICHUA

TepmonrHamMuKa OBEPXHOCTEH paszena (a3, HIOBEPXHOCTHOE HATSHKEHUE, IIOBEPXHOCTHO-aKTUBHBIE
U TOBEPXHOCTHO HMHAKTHBHbBIC BEILIECTBA, CMauuMBaHUE. AJCOPOIMS BELIECTB HA MOBEPXHOCTAX
paszena ¢a3, moxenb Jlenrmiopa. JIBOWHOW SIEKTPUYECKUH CIIOH, AJIEKTPOKUHETHYECKUN (n3era)
noreHuuan. KanwuispHele sBiIeHUs — KaMWUIIPHOE AaBJIeHUe, KPUBU3HA TIOBEPXHOCTHU paszena das,
KalMAJUISIPHOE TMOAHSITHE KUAKOCTH

4. OnruyeckKue CBOMCTBA JUCIICPCHBIX CUCTEM

[lornmomenne wu paccessHMEe CBeTa B KOJUIOMJHBIX cHcTeMmax. 3akoH byrepa-JlamGepra-bapa.
Omnanecuenuus, >¢pdexr Tunmans. M3meHeHue monsipu3anuu cBeTa npu paccesHud. [lonsrue o
Teopusax paccesHus Pemes u Mwu, k03hGHUIMEHTH MOIVIOMIEHUS, PACCESIHUS M OKCTHHKIUH,
KOMIUIEKCHBIH TOKa3aTesb IpeoMiIeHUs] HaHodacTull. OKpacka ITUCIepCHBIX cucTeM. I1ma3MoHHBIM
PE30HAHC MPHU MOIVIOIIEHHH U PACCESIHUN CBETa METAJUINYECKUMHU HaHOOObekTaMu. PyopecteHuns
KOJUIOWJHBIX YaCTHUI, KBAHTOBBIE TOUKH.

5. YcTOWYMBOCTh KOJJIOUIAHBIX CUCTEM U MPOLIECCHI CTPYKTYPOOOPa30BaHUs

CennMeHTAIlMOHHAs U arperaruBHasl YCTOMUMBOCTh KOJIOMAHBIX cucTeM. KuneTtnka ObICTpod u
MEIJICHHOHN KOaryJsiliuu, o0paTuMocTh Koarysiuud. CTpykrypa arperatoB. GakTopsl cTaOHIN3aUH
KOJUIOMJIHBIX CUCTEM.

6. MeToabl TMarHOCTUKH KOJIOUIHBIX CUCTEM

[TapameTpbl KOJJIOWAHBIX YaCTHI, OIpelessieMble MpU HX JMAarHOCTHKEe- pasmep, ¢opma,
KOHIICHTpAalus, XHMHUYECKHII COCTaB, ONTHYECKHE CBOICTBAa. MeToapl OWAarHOCTUKH C
BU3yallM3allMel -ONTHYECKass MUKPOCKONMs, B T.4. YJIBTPAMUKPOCKONHUS, aTOMHO-CHJIOBas MU
3IIEKTPOHHAs MUKPOCKONHMSA, aHaju3 TpaeKkTopuid HaHouyacTul (nanoparticles tracking analysis
-NTA). Metozbl, OCHOBaHHbIE Ha B3aMMOJEHCTBUM KOJUIOUIHBIX YaCTHUI] C ONITUYECKUM U3JIyuYeHUEM
— CTaTMYEeCKOE M JAWHAMHYECKOE paccesHhE CBeTa, JiazepHas AU(pakius, 3JIeKTpoPopeThdecKoe
paccessuue cBera. CrekTpanbHbie MeTofsl — abcopOmmonnas Y® u MK cmekrpockonws,
¢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

KomnonaHele Marepuaibl Ui KPacoK, SMYIBCHI, IIa3ypu, KEpaMHUKH. BBICBIXaHHE KOJUIOMIIHBIX
KpacoK, CONPOBOXIaeMoe 00pa3oBaHueM TpelnH. [IpiMeHeHHe KOJIOMIHBIX YaCTUI JJIsi OKPACKH
crekoin. [lpumepsl WCIONB30BaHHMS KOJUIOWAHBIX YAcTHUI B OOBEKTaX KYJIBTYpHOTO HACIIEAus
MPONLIBIX BEeKOB— KyOok JIMkypra, BUTpaxku cpeaHeBekoBoii EBporibl, rony6as kpacka Maiia (Maya
Blue). Mcnonb3oBaHue COBPEMEHHBIX METOJOB JAMATHOCTUKU KOJUIOMIHBIX CHCTEM MNpPU H3YyYCHHH

[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, W3ydalIUui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIAJETh OONIUM TMOHSTHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, AOKEH HAYYUThCS IPUMEHATh TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrate u3yueHus TUCHUIUIMHBI CTYAEHT IOJKEH 3HAaTh OCHOBHBIEC OMpPEIEICHUS AUCIUIIUHBL,
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 Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.



[Mokazarenem BiajeHUs MaTEpUaAIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JIMCITATUIAHEL.

BaxxHo 10OWTHCS MMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3armomuHaHus. [lpu
3aTPYINHEHUN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYIbTAIMSAMH K
MIpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
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

IIK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare u3ydeHus IUCHUIUINHBI «CBOWCTBA W JUArHOCTHKA KOJUIOMIHBIX CHUCTeM» OOydYaroluics

JIOJDKEH

3HAThb:

- OTJIMYMTENIbHBIE OCOOEHHOCTH W OCHOBHBIC KJIACCHI KOJIJIOUWJHBIX CHCTEM, KOJIJIOMJIHBIC 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 yCTOI\/’I‘lI/IBOCTI/I KOJUIOMJHBIX CUCTCM U ITpoLeccax Cpr1(TypOO6pa30BaHI/I$I B

HUX;

- OIITHYCECKHE CBOMCTBA KOJNIOMAHBIX CUCTCM,
- (bmnquKHe U XUMHUYCCKUEC IPUHIUIIBI 1 OCHOBHBIC METOJbI JMATrHOCTHUKH KOJUIOUJAHBIX CUCTEM,
- CBCACHHUA O KOJIJIOHMAHBIX 00beKTax B MPOU3BCACHUAX UCKYCCTBA U JAPYIUX 00BeKTax KYJIBTYPHOI'O

HaCIIEqUsI.

yMeTh:

- oOpaOarbIBaTh 3KCIEPUMEHTAIBHBIC JaHHBIC, IMOJYyYCHHBIE MPHU H3YYCHHH KOJUIOMAHBIX CHCTEM
COBPEMEHHBIMU METOJaMU X TUAarHOCTHKH, BKIIIOYasi ONTUYECKYI0, (PIyOpecleHTHYIO, PAMaHOBCKYIO,
aTOMHO-CWJIOBYI0 M 3JJIEKTPOHHYI0 MHKPOCKONHUIO, JMHAMHYECKOE pACCESHUE CBETA, JIA3EpHYIO
mudpaknuio, YO u UK criekrpockomnuto,

- CTPOUTH IPOCTHIE MOZAETH NPOLECCOB, MPOUCXOIAIINX B KOJJIOWAHBIX CHUCTEMax (pacTBOPEHUS,
KOAryJIsIIMH, BBICBIXaHUS JKUAKOH (asbl M T.II.) M COMOCTABIATH PE3yNbTaThl MX IPECKa3aHUil ¢
9KCIEPUMEHTAIBHBIMH TAHHBIMH.

BJIaJeTh:

- MCTOAAaMH COIIOCTABJICHUA U OLCHKU ISKCIICPUMCHTAJIbHBIX JAaHHBIX O CBOMCTBax M mapaMeTpax
KOJUIOMAHBIX CUCTEM, IOJYYCHHBIX PA3HBIMHU METOAaMU JUATHOCTHUKU.

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

C 1menbplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC 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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. OcHOBHBIE KalmUJIJIAPHBIC ABJICHUA B KOJJIOUJIHBIX CUCTCMAX
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. PeneeBckoe paccesaHrueC CBCTAa B KOJUIOUAHBIX PACTBOpPAX
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. OKpaCKa JAUCTICPCHBIX CUCTCM.
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. Kuneruka GvicTpoil koarymsiuun
. CtpykTypa arperaroB
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. YJ'ILTpaMI/IKPOCKOHI/IH Opru IMAarHoCTHUKE KOJNIOUJHBIX CUCTEM
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. ATOMHO-cHITOBast MUKPOCKOIINSA IIPU JUATHOCTUKE KOJUIOUAHBIX CUCTEM
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. BHCKTpOHHaSI MHKPOCKOIUSA IIPpU JUATHOCTUKEC KOJUIOUAHBIX CUCTCM

[\
~J

. 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. dnyopecueHTHass W PaMaHOBCKas CHEKTPOCKOMHUS NPU HM3YUYCHHU KOJUIOMIOHBIX 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 ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOH MNpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISAIOMIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.



Ouenka ommyHO 8§ 06amios - BBICTaBJIIETCSl CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEZOYETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyUYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IeHKa XOopouro 6 0amIoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUAJI, TPAMOTHO H I10
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCHATD MOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka Xopo1o 5 6aioB - BEICTABISAETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha NMPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka yaoOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IpPAaBWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYILCHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO MaTrepuaa, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHiA, JOIyCKAIOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAep)XaHUsI y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTENHEHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Tpu npoBeeHny ycTHOTO MU GEpEeHITMPOBAHHOTO 3a4eTa o0ydatoniemycs npeaoctasisercs 30 MUHYT
Ha monaroroBky. Ompoc oOydaromerocss nmo Owiety Ha ycTHOM An(epeHLUpOBAaHHOM 3adeTe He
JOJKEH MPEBBIIIATh OTHOTO ACTPOHOMHUYECKOTO Jaca.



