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: q)OTO(bHBHKa n q)OTOXI/IMI/IH OpPraHNYCCKUX U HCOPraHNYCCKUX BCIUICCTB U MATCPUAJIOB
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, hOpMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: B.A. Hangrouenko, 1-p XxuM. Hayk, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl xumuueckon dusuxu 27.05.2021



Kypc

AHHOTANMA
"®orodpuznka W POTOXMMHUS OPraHMYECKHX M HEOPraHMYeCKHX BEIIECTB M MarepuasoB”

MpenycMaTpuBaeT O3HAKOMJICHHE ¢ (yHAaMEHTAJIbHBIMU 3HAHUSMHU O CTPOCHHUH BELECTBA, B3AaUMOACHCTBUI
CBETa C BEIIECTBOM, (oTO(pU3UKE U POTOXMMUHU OPraHNYECKUX U HEOPTaHMYECKHUX BELIECTB M MaTePUAIIOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

HGJ'IL JUCIHHUIIIIMHBI - O3HAKOMJICHUC C

(bYHI[aMeHTaHBHBIMI/I 3HAHUSAMU O CTPOCHUHU BCHICCTBA,

B3aMMOJICHCTBUU CBETA C BEIIECTBOM, (poTou3uke u (POTOXMMUU OPraHUYECKHX M HEOPTaHHMYECKUX

BCIICCTB U MaTCpUaJIOB.

33]13‘[1/[ JAUCHUIIINHBI

q)OpMI/IPOBaHI/Ie HayYHbIX 3HAHUH O CTPOCHHHU BCIICCTBA U O B3aHMOI[GI>iCTBPIH CBETa C BCIICCTBOM.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (S ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYalluil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpAa0aThIBATh
CTpaTeruro AeUCTBUI

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

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

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

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

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

3HAThb:

- TCOPECTUICCKHUE OCHOBBI TCOPHUU CTPOCHHS BCIICCTBA,
- TCOPCTUYICCKUC OCHOBBI TCOPUU BSaHMOHCﬁCTBHﬁ CBETa C BCIICCTBOM.

YMETB:

- IUIAHMUPOBATh CTPATETUIO MCCIICIOBAHUS COCTAaBa BENIECTBA M UICHTU(UKAIINY €TO KOMIIOHEHT;

- o0pabarbiBaTh DKCHEPHMEHTAJIbHbIC JaHHbIC, IIOJYYEHHbIE C IIOMOUIBIO (DH3HKO-XUMUYECKUX
METOJIOB MCCIIEIOBaHMUS BEIIECTBA C UCTIOIB30BAaHINEM OCHOBHBIX METOOJIOTUYECKUX MTPUHIIHIIOB;

- ACTIOJIH30BaTh COBPEMEHHBIE METOJIUKH cOOpa, OUNCTKU 1 00pabOTKH JaHHBIX;

- TOTOBHUTH HaIVISJHBIC IPE3EHTALNH MTOTYYCHHBIX PE3yJIbTaro.

BJIAJIETD:




- TEOPETHYECKUMHU 3HAHUSAMU CTPOCHHH BEILECTBA O B3aUMOACHCTBUH CBETA C BELIECTBOM;

- NPaKTUYECKUMHU HABBIKAMHM HMHTEPIIPETALUU 3KCIEPUMEHTAIBHBIX JAaHHBIX O CIIEKTpaX, COCTaBe U
MOp(OJIOTHH BEIIECTBA, IPAKTHYECKUMHU 3HAHUSIMHU O METOAAX CKaHUPYIOIIEH 30HAOBOM, ONTHYECKON
U 3JIEKTPOHHON MUKPOCKOIINY;

- HaBbIKAMH MTOHMCKA B XUMUYECKHX 0a3ax TaHHbBIX;

- THIOBBIMU IIpueMaMy 00pabOTKH U aHaH3a Pe3ylbTaToB (PU3UKO-XMMUYECKOTO M BBIYUCIUTEIBHOTO
IKCIIEPUMEHTA;

- METOJIOJIOTHEN COIIOCTaBIEHUS U KPUTUUECKOM MHTEpIpeTallui MacCuBa JaHHBIX, IIOTY4YEHHBIX BCel
COBOKYIHOCTBIO HCIIOJIb30BAaHHBIX (DU3UKO-XMMHUYECKUX W MaTeMaTHYeCKUX METOAOB HCCIICAOBAHHS
CTPOEHHMS U COCTaBa BEILLECTBA.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3nein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
ATtowm, MOJIeKyJa, KpHCTaJI.
KBanToBo-mMexanndeckoe OIHCaHUe:
1 ramMmibTOHHaH, ypaBHenue lllpenunrepa 4 2
JUIs  aroMa, MOJIEKYJbl, KpHCTasa.
BonHoBBIE QyHKITHH.
2 Anurabarndeckoe MpUOIHKeHHE 4 6
Bsaumonericteue KBAHTOBaHHOTO
3 JJIEKTPOMArHUTHOIO IOJII C  arOMOM, 4 2
MOJIEKYJIO0H, TBEPABIM TEJIOM
4 OCHOBBI ONTHYECKOH CIIEKTPOCKOIHH. ) )
Mogenb 2-X ypOBHEBOTO aToMa
5 Oddekr  oxpyxkaromied  cpenbl  Ha ) 4
MOJIEKYJISPHBIE CIIEKTPBI
6 CriexkTpbl TMOTIIOWIEHUS] MUTMEHTOB H ) )
BOCIIPHUATHE I[BETA
7 DOTOXUMUYECKHE PEAKITUU 4 2
8 doTonoHu3auUs 2 4
9 DnemMeHTapHbIe MPEeACTaBICHUS 0 ) )
¢dorokaranmze
10 [lepenoc SHEpPruu 3JIEKTPOHHOTO ) )
BO30YKICHUS
1 doTouHAYIMPOBaHHBIE MpoLeCcchl ) )
OKHCIICHHSI OPTaHUYECKUX COCTUHEHUI
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)




1. Arom, Mmomekyna, kKpucraul. KBaHTOBO-MeXaHH4YECKOe OMNHCAaHHe: TaMUJIBTOHHMAH, YpaBHEHUE
penunrepa ass aroMa, MOJIEKYJIbl, KpucTaiia. BonHoBble QyHKIIUH.

TemMa JIGKIMKM  CHCTEMATHU3UPYET OJIEMEHTApHBIC (U3UYECKHE 3HAHUSA Yy  CTYACHTOB O
KBaHTOBO-MEXaHHUYECKOM ONMCAHUU CTPOCHUSI, KBAHTOBOTO COCTOSIHUSI M SHEPIETHYCCKHX YPOBHSIX
aroMa, MOJICKYJbl, KpucTauia. JlaeTcs cpaBHeHHE TPEX CHUCTEM, OTMEUAIOTCSA WX OCOOCHHOCTH U
OOIIIHOCTE

2. Aauabarndeckoe MpUOImKeHIEe

dusznueckoe 000CHOBaHHME W MareMarhdeckas (hOpMYIHPOBKa aJnabaTHUeCcKOro MPUONMKEHHUS B
KBaHTOBO-MEXaHUYECKOM OIHMCAHWU KBAHTOBOTO COCTOSHHMSI M DHEPrEeTHUECKHUX YPOBHSIX MOJEKYIL
BBoautcs moHsiTe moBepxHOCTH ToTeHnUanbHOU SHeprum ([II13). JlaeTcst oObsicHeHME TpaHUI]
MPUMEHUMOCTH a1nabaTHueCKOro NPUOIKEHHS

3. B3aHMOI[GI>iCTBPIe KBAHTOBAHHOTO 3JICKTPOMArHUTHOI'O0 IIOJIA C aTOMOM, MoneKynoﬁ, TBCPAbIM
TCIIOM

DneMeHTapHbIe TPEJCTaBIeHUs] 00 HIEKTPOMAarHUTHOM M3JIyUY€HHH, COOOILAIOTCS XapaKTEepPHbBIE
BEJIMUYUHBI YaCTOT U JUIMH BOJIH Pa3JIMYHBIX ONTHYECKUX JMUANla30HOB, BEJIMUUHBI SHEPIUU, UMITYJIbCA
kBaHTa cBera. Coolmaercss o mNoXsIpu3aluu cBera. Mogjens ODHHIUTEHHA [UIA  ONHMCAaHUS
KO3 (GHUIMEHTOB MOIVIOIIEHHS, CTIOHTAHHOTO U BBIHYXICHHOTO M3inyueHus. Iloriomenne, n3mydenue
cBeTa W Oe3u3ilydaTeNbHbIE TEePEeXOAbl B aTOMe, MOJIEKYJe, TBEpAOM Teie. JMMOoNbHBI MOMEHT H
ONTHYECKUH  AMIOIBbHBIM ~ MOMeHT. [IpaBunma  orGopa  mIsi  HMHAYLHPYEMBIX  CBETOM
BHYTPUMOJIEKYISIPHBIX NepexonoB. ITpuanmn @panka-KonaoHa A1 ONTHYECKUX EPEXOIOB.

4. OCHOBBI ONTHYECKON CIIEKTPOCKONHH. MoJiesb 2-X YpOBHEBOTO aroMa

CrexrpanpHas avHusL. CeueHusl ONTUYECKUX TMepexoioB, koddduiimeHT saxcTHHKINY, KodhdUITueHT
IHMDIIEKTPUYECKON TMpoHunaeMocTd. OJHOPOJHOE W HEOJHOpOAHOE ymmpeHue. Kimaccubpukanums
ONTHUYECKHUX MEPEX0I0B B OPraHUIECKUX MOJICKYJIaX, METANIOKOMILIEKCAX.

5. Dddekr okpyxarolieit cpeibl Ha MOJIEKYISPHBIE CIIEKTPHI

[MonsipHOE M HEMONAPHOE MOJIEKYIISIPHOE OKpYX)eHue. [ uapodmIbHOCTh U THAPOPOOHOCTS.
Jurons B anekTpudeckom mnoje. dddekr Tapka.

[Ipencrapnenust o Teopun combBatanuu Jlopentna, Jlebas, Owmnzarepa. CoBpeMeHHbIE
KOHTHHYaJIbHBIE MOJIEJIH COJIbBATALIMH.

JluHamuKa conmpBaTaIiy BO30YKIECHHBIX COCTOSIHUN. /JIMHAMUYEeCKHi CTOKCOB CABUT. DJIeMEHTapHEIE
MPECTABICHHS O CIICIU(PUIECKON COTbBATAIIIH

6. CHGKTpBI TMOITIOICHUS MUTMEHTOB U BOCIIPUATHUEC LIBETA

TeOpeTI/I‘IeCKI/Ie NpeACTaBJICHUA O CIHEKTpax IMOIIOIICHUSA I[MUMIMCHTOB MW BOCIIPUATUU 1LIBETA.
9J'I€MGHTapHI>Ie OpeaACTaBJICHUA O (bOTOXI/IMI/II/I u (1)I/ISI/IOJ'IOFI/II/I 3pCHHUA.

7. @OTOXUMHUYECKNE PEAKIIUU

doToXMMUYECKHE peakiUu - IepeHoca OJJEeKTpoHa, (oromucconuanuy, (OTOMOIUMEPU3aIlny,
(dhotomzomepuzanum, GOTOXpPOMHU3M, (OTOXHMHS METALIOKOMIUIEKCOB, 00pa3oBaHWUE W pacmlaj
3KCUMEPOB U IKCHUIIIIEKCOB.

OOmme mpeacTaBlIeHUsI O MOJICIBHBIX MOBEPXHOCTSAX MOTEHIMAIBLHONW 3HEPTUU (POTOXUMHUIECKOTO
aKTa

8. doronoHm3anusg



WNonnzanus KecTKUM U3ITYYCHUEM, MPEJICTABICHUS 00 IEMEHTApHBIX MPOIeccax B paualliOHHON
xuMUH. MHOTO(OTOHHASI HOHU3ANWS U TYHHEIbHAS MOHU3AINS B CHIILHOM ITOJIE JIa3epa.

9. DneMeHTapHbIe IpEACTaBICHUS O (POTOKaTaIN3e
doToxumMuueckre U GOTOKATATUTHIECCKHE IPOLIECCH
10. Ilepenoc 3HEpruu MEKTPOHHOTO BO30YKACHUS

MexaHu3MBl TEepeHoca: JUIONb-IUNoibHBI (DEpcTepa), oOMmenHbIi (Jlekcrepa), IKCUTOHHBIN
MEXaHU3M TIepeHOCAa. JKCUTOHHBIC COCTOSHHS B MOJCKYJSPHBIX arperarax, MOJEKYJISIPHBIX
KpHCTaJIax

11. ®oToMHAYIMPOBAHHBIE MPOIIECCHl OKUCICHUS OPTaHUYECKUX COCAMHEHHMA

Mexanu3mbl  (POTOMHAYLIMPOBAHHOTO OKHCJIEHHSI OpPraHMYECKUX COEAMHEHUH, (OToAeCTpyKIHs
nonumepoB. MHTepMenuarsl B OKUCIeHNH. THTHOUTOPBI OKUCTICHUSL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca no JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, CHaOKEeHHast JOCKOH, 9KPaHOM, ITPOEKTOPOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Jlaanay JI.., Jlupmwun E.M. KantoBas mexanuka. M. : Hayxka, 1989, 767 c. I'n. 111, VI, VIII-XI.
2. CrenanoB H.®. KBantoBas Mmexanuka u kBaHtoBas xumug M.: Mup, Uzn-so MI'Y, 2001, 519 c.
3. B.U.Munkus, b.51.Cumkxun, P.M.MunsieB Teopust crpoernst monexyi. Poctos-na-J/lony: deHuKC,
1997, 558 c.

JlomonHuTenpHas IUTEpaTypa
4. Maiiep U. N30pannbie maBsl kBaHToBOH xumun M.: BUHOM, 2006, 384c¢. I. 1, 2.
5. Mappen [Ix., Kertn C., Texnep [Ix. Teopus Banentnoctu. M.: Mup, 1968, 435 c.

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

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npexycmorpeHo.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

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

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATDH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.

VYenenrHoe ocBoeHHE Kypca TpeOyer:
— MMOCEICHUS BCEX 3aHATHH, MPEAYCMOTPEHHBIX YYE€OHBIM IJIAHOM MO JUCIHUIUIAHE,
— BEJICHUS KOHCIIEKTa 3aHATHIA;



— HanpspKEHHOW CaMOCTOSTENIBHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/ICHTaM Ha 3aHITHAX;

— MOATOTOBKY K BBITIOJIHEHUIO 3aJaHUN TEKYIIEeH U MPOMEKYTOUHOM aTTeCTaluy.

[lokazarenem BiajeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TeMaM
JUCLIAIUIMHBIL.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpENoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



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, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: B.A. Hanrouenko, a-p XuM. Hayk, mpodeccop



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 pesynbrare usydeHus aucuuiuinHbl «®Dotodusnka M (HOTOXMMHS OpPraHUYECKUX M HEOPTaHHMYECKUX

BCIICCTB U MaTCpUuaJIOB» O6y‘laIOH.IHI>iC9I JOJIKCH:

3HAThb:

- TCOPECTUICCKHUE OCHOBBI TCOPHUU CTPOCHHS BCIICCTBA,
- TCOPCTUYICCKUC OCHOBBI TCOPUU BSaHMOHCﬁCTBHﬁ CBETa C BCIICCTBOM.

yMeTh:

- IUIAHUPOBATh CTPATETUIO MCCIICAOBAHUS COCTAaBa BENIECTBA M UICHTU(UKAIINN €TO KOMIIOHEHT;

- o0pabarbiBaTh DKCHEPUMEHTAJIbHbIC IaHHbIC, IIOJYYEHHbIE C IIOMOUIBIO (DH3HKO-XUMUYECKUX
METOJIOB MCCIIEIOBaHMUS BEIIECTBA C UCTIOIB30BAaHINEM OCHOBHBIX METOOJIOTUYECKUX MTPUHIIHIIOB;

- ACTIOJIH30BaTh COBPEMEHHBIE METOIUKH cOOpa, OUNCTKU 1 00pabOTKH JaHHBIX;

- TOTOBHUTH HAIVISJHBIC IPE3CHTALNH MTOTYYCHHBIX PE3yJIbTaTo.

BJIAA€Th:

- TCOPCTUYICCKUMU 3HAHUAMU CTPOCHUU BCIICCTBA O B3aPIMO£[€I>iCTBPIH CBETa C BCIICCTBOM,
- NPAKTUYCCKUMH HaBbIKaMH HMHTEPIPCTALNU IKCIICPUMCHTAJIbHBIX HAaHHBIX O CIICKTpaX, COCTAaBC U
MOp(bOJ'IOFI/II/I BCIICCTBA, NPAKTUICCKUMHU 3HAHUAMHA O MCTOAAX CKaHprmH.[Cﬁ 30HI[OBOI7[, OITHYECKOM

1 2JIEKTPOHHOM MHKPOCKOIINHY;

- HaBbIKAMH MTOHUCKA B XUMUYECKHX 0a3ax IaHHbBIX;
- THIOBBIMU IIpueMaMy 00pabOTKU M aHaIHM3a Pe3ylbTaToB (PU3NKO-XMMUYECKOTO M BBIYUCIUTEIBHOTO

OKCIICPUMCHTA,

- METOJOJIOTHEH COIMOCTaBICHUS 1 KpI/ITI/I‘IeCKOI\/'I HHTCPIPETAlIUN MAaCCHBAa JAaHHBIX, IIOJYYCHHbIX BCeM
COBOKYITHOCTBIO HCIIOJIb30BAHHBIX (1)I/I3I/IKO—XI/IMI/ILI6CKI/IX 1N MaTeMaTH4YCCKUX MCTOJOB HCCICOOBaHUA

CTpOCHHS 1 COCTaBa BEIICCTBA.

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

C 1enplo0 KOHTPOJISL 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 JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bormpocs! a1 mpoBeneHus 3K3aMeHa:

1. 'aMuasTOHMAH aToMa BOJOPOJIA, aTOMa refivs. ATOMHBIE YPOBHH
2. I'aMuIBTOHMAH MOJEKYIBI

3. I'amunsronuas TBepaoro tena. Oynkuus bioxa

4.  AnmmabGarnyeckoe NPUONMKEHHE B 3a7ade KB. COCTOSHUSIX B MOJIGKYle. OJEKTPOHHBIC H
KoJieOaTenbHbIe BOHOBBIC (QYHKIWU. [[pUMEHUMOCTD aAnabaTn4ecKoro MPHOIMKEHUSI.

5. [loBepXHOCTh TMOTEHIIMAIBHON DSHEPruM MoOJeKylbl. ONTHYECKUH Tepexon, MPUHIIUI
O®panka-KongoHna.

6. Illkama MIWH BOJH U YacTOT JJIEKTPOMATHUTHOTO W3IMy4YeHUs. DHEPIHs U WMITYJhC KBaHTa CBETa
(TOpsAAKY BETHYMHBI).

7. Mopens DifHIITEHA 1151 ONMcaHus K03 QUIIMEHTOB MOMIOMIEHHS, CIIOHTAHHOTO U BBIHYKJIEHHOTO
W3ITy4EHUS.

8. HOFJIOH.[GHI/IG, H3JTy4CHHC CBCTA U 6CBI/I3J'Iy‘IaTeJ'IBHBIC Mepexoabl B aTOME, MOJICKYJIC, TBCPIOM TCJIC.

9. JIMmonbHBI MOMEHT W ONTHYECKHH AWIMONBHBIA MOMEHT. IIpaBuna oTOopa A MHAYLUPYEMbIX
CBETOM BHYTPUMOJIEKYJIPHBIX IEPEXOIOB.

10. Monens 2-X yYpOBHEBOIO aTroma.

11. CroekrpanpHas nuHMs. CedeHHUsS ONTHYECKHUX TEPeXofoB, KOAPQPHUIMEHT IKCTUHKIUH,
K03()(PULIMEHT OUINEKTPUIECKOM TPOHUIIAEMOCTH.

12. OnHOpOIHOE ¥ HEOJHOPOAHOE YIIHPEHUE.
13. Knaccudukanus onTHYeCKUX Mepexo0B B OPraHuIeCKUX MOJICKYJIaX, METaJUIOKOMILIEKCaX.

14. Dddexr okpyxaromeii cpepl Ha MOJEKYIsipHBIE CTIeKTphL.[1osipHOE ¥ HENOIAPHOE MOJIEKYIISIPHOE
okpyxxenue. [ unpoduinbHOCTh U THAPOGHOOHOCTD

15. Tunionb B anekTpudeckom noie. Dpdext Lllrapka

16. TlpencraBnenuss o Teopuu conbBatanmu Jlopentia, Je6as, Omnzarepa. CoBpeMeHHBIE
KOHTHUHYaJIbHbIE MOJICJIN COJbBATALIH

17. JluHaMuKa colbBaTaIliuy BO30YKIEHHBIX cocTosSHUH. [lunamudeckuii capur CTokca.

18. DneMeHTapHBIE IPEICTABIECHUS O CIIEU(UIECKON COTbBATAIUH.

19. TeopeTnueckue NpeaCcTaBICHUS O CIIEKTPaX MOIVIOIICHHS TUTMEHTOB U BOCIIPUSTUY L[BETA.
20. DnemMeHTapHBIe MPEACTaBIECHUS 0 (POTOXUMUY U (DU3UOIOTHH 3PCHHUSL.

DOTOXMMUYECKHE pEaKkUUU- IMepeHoc anekrpoHa. OOmme mnpencTaBieHUs] O  MOAEIbHBIX
MOBEPXHOCTAX NMOTEHINAIBHON HEPTUU (POTOXMMUYECKOTO aKTa.

21. doroxumuueckue peaknuu- Qortoaucconuanus. OOIUE TPEACTABICHUS O MOJCIBHBIX
MOBEPXHOCTSIX NOTEHIUATBHON SHEPTHUH (HOTOXUMHUECKOTO aKTa.

22. ®dotoxuMHUYECKHE peakiuu- QorononuMmepusanus. OOmuUe MpencTaBIeHUsS O MOJCIBHBIX
MOBEPXHOCTSIX TOTCHIIUATBHOMN SHEPTHH (POTOXUMHYECKOTO aKTa.

23. dortoxuMmuveckre peakiuu- QortouzoMepuzanma. OOIME TPEACTaBICHUS O MOJCIBHBIX
MOBEPXHOCTSIX NOTEHIUATBHON SHEPTHUH (HOTOXUMHUECKOTO aKTa.

24. ®ortoxumuueckue peakuuu- (GoroxpomMusM. OOIIMe MpencTaBIeHUs] O MOJCIBHBIX OBEPXHOCTAX
MOTEHIUAIBHOM SHEpTuu (POTOXMMHUYECKOTO aKTa.

25. ®DOoTOXMMHYECKUE peakIUu- MeTauloKoMIuiekcoB. OOmmMe mNpeacTaBiIeHUusT O MOJIEIbHBIX
MTOBEPXHOCTSIX MOTCHIIUATBLHOU SHEPTUU (POTOXUMUIECKOTO aKTa.

26. DoTOXMMHYECKHE peakuuu- OO0pa3oBaHHE U pachaj SKCUMEPOB U IKCHUIUIEKCOB. O0mue
MPEACTaBICHNS O MOJIEIBHBIX TOBEPXHOCTSX MOTEHIIMAIBHON 3HEPIHH (POTOXUMHUYECKOTO aKTa.

27. ®otomonuzanus. HoHuW3amms IKECTKUM H3IyuyeHHEM, NpEACTaBICHUS 00 dIeMEHTapHbBIX
MpoIECCaxX B PaAUAllMOHHON XUMUH.

28. MHorodoToHHas MOHU3AIUS U TYHHEJIbHASI HOHU3AIMs B CHJIILHOM TIOJIE JIa3epa.

29. DnemMeHTapHEIe MPEACTABICHUS O (pOoTOKaTaIn3e.

30. IlepeHOC HEPTUH IEKTPOHHOTO BO30OYXIeHHS. MeXaHU3MBI TIEPEHOCA: AUMOIb-TUTIONBHBIM.
31. IlepeHOC HEPTUH IIEKTPOHHOTO BO30YXIeHHS. MeXaHW3MBI TIepeHOCa: OOMEHHBIM.

32. IlepeHOC 3HEPTHUM IIMEKTPOHHOTO BO30YXICHHUA. MeXaHU3MEBI EPEHOCA: IKCUTOHHBIM.

33. Mexanu3mbl (OTOMHAYLIUPOBAHHOTO OKHMCIICGHUS OPraHMYECKHX COEAWHEHHH, (OTOAECTPYKIHS
[IOJIMMEPOB.

34. Uurepmenuarsl B OKUCICHUN. IHTHOUTOPBI OKHCIICHUS.



35. OOmme mpencTaBieHUS O KOJUIOMAAX - TOBEPXHOCTHBIA  3apsiji, JBOWHOW  CJIOH,
ANIEKTPOKUHETHYECKHE CBOMCTBa HAHOYACTHI. CrabunpHOCTh KOJUTOMJIOB. Teopus
Hepsiruna-Jlanaay-Bepsesi-OBepOeeka (Derjaguin—Landau—Verwey—Overbeek DLVO). Crepuueckoe
OTTAJIKMBAaHUE B KOJJIOUJIE.

36. Hanopasmepunsie cuctemsl. 0D, 1D, 2D u 3D pa3smepnocTs? ILIOTHOCTh COCTOSIHUI U ONTUYECKHUE
CBOMCTBA HAHOYACTHUL U HAHOCTPYKTYP.

37. IlomynpoBOIHMKOBbIE HAHOYACTULIBI - KBAHTOBBIE TOUKU. CIIEKTPAJIbHBIE CBOMCTBA U pa3MepHbIC
3¢ deKTHI.

38. DKcHUTOHBI B KpHCTaie TBepHoro Ttena. bopoBckuil pammyc skcuToHa. DQPQEeKT KBaHTOBOTO
orpannuenus (Quantum confinement).

[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.

1. DneMeHTapHbIe IpeACTaBIeHHS O (poTOKaTammse.

2. NnTepmenuarsl B OKMCICHUN. THTHOUTOPBI OKUCIIEHUS.

[Ipumep 2.
1. Mogenb 2-X ypOBHEBOTO aToMa.

2. CrnekrpanbHas TuHU. CedeHHs ONTUISCKUX MEPEX0/0B, KOAQGUIIUEHT IKCTUHKIINHN, KOOQPUITUESHT
JHMIIEKTPUIECKON TIPOHUIIAEMOCTH.

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka omM4YHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIEMY BCECTOPOHHHUE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka Xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHa, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OI_IeHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OJOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U TI0 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIC 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOYHOCTEH.

OueHka yHIOBIETBOPUTENBHO 4 Oamga - BBICTABISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTUYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yHIOBIETBOPUTENBHO 3 0Oajula - BBICTAaBISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWM, AOMycKaloulemy OmHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OueHka HEyIOBJIETBOPUTENHHO 2 Oajuia - BHICTABIAETCS CTYACHTY, KOTOPBI HE 3HAaeT OOJIbIIe 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIE 3HAHUS NPH PEIICHUN
TUTOBBIX 3a]a4.



OrneHka HEYOBJIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 60 MUHYT Ha IMOATOTOBKY.
Omnpoc obyuaronierocs o OUJIETy He TOJHKEH NPEBBIIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.



