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
"®orodpuzuka W POTOXUMHUS OpPraHMYECKUX W HEOPraHMYECKUX BEIIECTB W MaTepuayioB”

MpeayCMaTpuBaeT O3HAKOMIICHUE ¢ (pyHIIaMEHTaIbHBIMU 3HAHUSIMH O CTPOCHUH BEIIECTBA, B3aUMOJCHCTBUN
CBETa C BEIIECTBOM, (oTO(pU3UKE U POTOXMMUHU OPraHNYECKUX U HEOPTaHMYECKHUX BELIECTB M MaTePUAIIOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

HGJ'IL JUCIHHUIIIIMHBI - O3HAKOMIJICHHUC C

(bYHZ[aMeHTaHLHLIMI/I SHaAHUAMU O CTPOCHHUH BCHICCTBA,

B3aUMOJICHICTBUH CBETA C BEIIECTBOM, (oTOhU3UKE U (POTOXMMHUHM OPraHNYECKUX M HEOPraHMYECKHX

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

YK-1.1 Ananuzupyet npoOIeMHYI0 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 HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJILHBIE METOJIbl MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
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 DKCHEPUMEHTAJIbHbIC JaHHbIC, ITOJYYEHHbIE C IIOMOIIBIO (H3HKO-XHMHUYECKHX
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;

- IIPAKTMYECKUMH HaBbIKAMM WUHTEPIPETALM SKCIEPUMEHTAJIbHBIX JaHHBIX O CIEKTpax, COCTaBe U
MOp(OJIOTHH BEIIECTBA, IPAKTUYECKUMH 3HAHUSIMHU O METO/AaX CKaHUPYIOLIEH 30HI0BOH, ONTUYECKOM
U 3JIEKTPOHHON MUKPOCKOIINY;

- HaBbIKAMH MTOHMCKA B XUMUYECKHX 0a3ax TaHHbBIX;

- TUIIOBBIMU TIpHeMaMH 00paOOTKU M aHAIN3a PE3yIbTaToB (PU3NKO-XUMHUYECKOTO U BBIYMCIUTEILHOTO
IKCIIEPUMEHTA;

- METOJOJIOIMEN CONOCTABIEHUS U KPUTHUECKOW MHTEpIIpETalluyd MacCuBa JaHHbIX, [IOJyYEHHBIX BCEH
COBOKYITHOCTBIO HCIIOJIb30BAHHBIX (DU3UKO-XMMHUYECKUX W MATeMarH4eCcKUX METOAOB HCCIIEIOBAHMSA
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 rammibTOHHaH, ypaBHenue lllpenunrepa 4 2
Ul aroMa, MOJICKYJbl, KpHCTaJa.
BonHoBBIE QyHKITHH.
2 Anurabarndeckoe MpUOIHKeHHE 4 6
Bsaumonericteue KBAHTOBaHHOTO
3 JJIEKTPOMATHUTHOIO IMOJIL C  aTOMOM, 4 2
MOJIEKYJIO0H, TBEPABIM TEJIOM
4 OCHOBBI ONTHYECKOH CIIEKTPOCKOIIUH. ) )
Mogenb 2-X ypOBHEBOTO aToMa
5 Oddekr  okpyxkaromed  cpeasl  Ha ) 4
MOJIEKYJISPHBIE CIIEKTPBI
6 CriexkTpbl TMOINIOLIEHUSI MUTMEHTOB H ) )
BOCIIPHUATHE I[BETA
7 DOTOXUMUYECKHE PEAKITUU 4 2
8 doTonoHu3auUs 2 4
9 DnemMeHTapHbIe MPEeACTaBICHUS 0 ) )
¢dorokaranmze
10 [lepenoc SHEpPrun 3IIEKTPOHHOTO ) )
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. Atrom, monekyna, Kpuctaml. KBaHTOBO-MEXaHHYECKOE OMHCAHME: TaMIJIBTOHWAH, YpaBHEHHE
penunrepa ass aroMa, MOJIEKYJIbl, KpucTaiia. BonHoBble QyHKIIUH.

TemMa JIGKIMKM  CHCTEMATU3UPYET OJIEMEHTApHBIC (U3UYECKHE 3HAHUS Yy CTYJACHTOB O
KBaHTOBO-MEXaHHUYECKOM ONMCAHUU CTPOCHUSI, KBAHTOBOTO COCTOSIHUSI M SHEPIETHYCCKHX YPOBHSIX
aroMa, MOJICKYJbl, KpucTayia. Jlaetcs cpaBHEHHE TPEX CHCTEM, OTMEUAIOTCS MX OCOOCHHOCTH W
OOIIIHOCTE

2. Aauabarndeckoe MpUOImKeHIEe

dusznueckoe 000CHOBaHHME W MareMarhdeckas (hOpMYIHPOBKa aJnabaTHUeCcKOro MPUONMKEHHUS B
KBaHTOBO-MEXaHUYECKOM OINHMCAaHWU KBAHTOBOTO COCTOSHHSI M DHEPreTHUECKUX YPOBHIX MOJIEKYII.
BBoauTcst moHsiTHE TOBepXHOCTH TOTeHIManbHOH sHeprum (I1I13). Jlaetcs oObsScHEHHE TpaHMUIL
MPUMEHUMOCTH a1nabaTHueCKOro NPUOIKEHHS

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

DneMeHTapHbIe TPEJCTaBICHUSI 00 3IEKTPOMArHUTHOM MW3JIyY€HHH, COOOIIAIOTCS XapaKTEepPHbBIE
BEJIMUYUHBI YaCTOT U JUIMH BOJIH Pa3JIMUYHBIX ONTHYECKUX JUAIa30HOB, BEIMUUHBI SHEPTUU, UMITYIbCa
kBaHTa cBera. CooOmaercss o mnomgpu3anuu cBera. Mogens OHHIITEHHA Ui ONMKUCAHUS
KO3 (PHUINEHTOB MOMVIOIEHHS, CTIOHTAHHOTO U BBIHYKJICHHOTO M3y4yeHus. [lormomenue, n3nyueHnue
cBeTa U Oe3n3nyvareibHbIE MEPEXObl B aroMe, MOJIEKYJe, TBepAOM Teise. /IMNOonbHbI MOMEHT U
ONTHYECKUH  AMIMOIBbHBIA ~ MOMeHT. [IpaBuma  orbopa i MHIYUUPYEMBIX  CBETOM
BHYTPUMOJIEKYISIPHBIX NepexonoB. ITpuanmn @panka-KonaoHa A1 ONTHYECKUX EPEXOIOB.

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

CrexrpanpHast auHUsL. CedeHrs ONTUYECKUX MEePEeX010B, KOAQGUIIUEHT SKCTUHKIUH, KOIPDUIIMESHT
IHMDIIEKTPUYECKON TMpoHunaeMocTd. OIHOPOJHOE W HEOAHOpOAHOe ymmpenue. Kiaccubpuxanus
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.

[lpencrapnenust o Teopum conbBatanuu  JlopenTtna, [lebas, Omnszarepa. CoBpeMeHHBIC
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 MNpeACTaBJICHHUA O CIIEKTpax IMOMNIOHICHUA IMMIMCHTOB W BOCIPHUATHU LBETA.
9J'I€MGHTapHI>Ie OpeaACTaBJICHUA O (bOTOXI/IMI/II/I u (1)I/ISI/IOJ'IOFI/II/I 3pCHHUA.

7. @OTOXUMHUYECKNE PEAKIIUU

doTOXMMUYECKHE peakiUu - MEepeHoca JJeKTPOHa, (HOTOaUCCONMANNH, (OTOIOIUMEPU3AIUH,
(dhotomzomeprzanum, (GOTOXpPOMHU3M, (OTOXUMHUS METALIOKOMIUIEKCOB, O0pa3oBaHWE W pacmlaj
3KCUMEPOB U IKCHUIIIIEKCOB.

OO0mue mpeacTaBlIeHUsT 0 MOJEIBHBIX MOBEPXHOCTSIX MOTEHIIMAIHHONH SHEPTHH (HOTOXUMHYECKOTO
aKTa

8. doronoHm3anusg



WNonnzanus )kecTKUM U3ITy4eHUEM, MPECTaBIeHHs 00 3JIEMEHTaPHBIX MPOoIleccax B pajualiOHHON
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 TIepeHoca: AUTONb-TUuNonbHbI (DEpcrepa), oOMeHHBIH (JlekcTepa), IKCHUTOHHBIHN
MEXaHU3M IIlepeHOca. ODKCUTOHHBIE COCTOSIHHS B MOJIEKYJSIPDHBIX arperarax, MOJEKYJISIPHBIX
KpHCTaJIax

11. ®oToMHAYIMPOBAHHBIE MPOIIECCHl OKUCICHUS OPTaHUYECKUX COCAMHEHHMA

Mexanu3mbl  (HOTOMHAYIIMPOBAHHOTO OKHCIICHHS OPTaHMYECKHX COCTUHEHUH, (OTOIECTPYKLUSI
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, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTaTe U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKEH 3HAThb OCHOBHBIC OIPCACIICHUA AUCHUIINHBI,
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 y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

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

— MOATOTOBKY K BBITIOJIHEHUIO 3aJaHUN TEKYIIEeH U MPOMEKYTOUHOM aTTeCTaluy.

[lokazarenem BiajeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
MIpENoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33Ja4 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U

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

pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh

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

HOBbIE HAYYHbIE PE3ysIbTaThl

[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 uszyueHus auciMIUIMHBL «DoTodu3MKa M (POTOXMMHUS OPraHHYECKUX U HEOPraHHMYECKUX

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 JaHHbIC, IIOJYYEHHBIE C ITOMOIIBIO (H3HKO-XHMHUYECKHX
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,
- INPAKTUYCCKUMH HABbIKAMU HHTCPHPETAINU SKCINCPHUMEHTAIbHBIX HAHHBIX O CIICKTpax, COCTaBC U
MOp(bOJ'IOFI/II/I BCIICCTBA, NPAKTUYICCKUMHA 3HAHUAMU O METOHAAX CKaHpr}omeﬁ 30H,I[0BOI>1, OIITHYECKOM

1 2JIEKTPOHHOM MHKPOCKOIINHY;

- HaBbIKAMH MTOHUCKA B XUMUYECKHX 0a3ax IaHHbBIX;
- TUIIOBBIMHU IIpHeMaMH 00paOOTKU M aHAIN3a PE3yIbTaToB (PU3NKO-XUMHUYECKOTO U BBIYMCIUTEILHOTO

OKCIICPUMCHTA,

- METOAO0JIOTUEH COIIOCTaBJICHUS U KpPITI/I‘IeCKOfI HUHTCPpHIpPETAlu MAaCCHBa JaHHBIX, ITOTYYCHHBIX BCeM
COBOKYITHOCTBIO HCITIOJIb30BAHHBIX (1)I/I3I/IKO—XI/IMI/I‘IGCKI/IX n MAaTCMATUYCCKHUX MCTOJOB HCCJIICAOBAHHA

CTpOCHHS 1 COCTaBa BEIICCTBA.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy 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 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.  Ammabarmdeckoe TNpHONMKEHHE B 3a/ade KB. COCTOSHHSX B MOJEKyJe. OJEKTPOHHBIE U
KoJieOaTenbHbIe BOHOBBIC (QYHKIWU. [[pUMEHUMOCTD aAnabaTn4ecKoro MPHOIMKEHUSI.

5. [ToBepXHOCTHP TMOTEHIMANBHON DSHEPrHUM MOJIeKyNlbl. ONTHYECKUNH Tepexon, MPUHLHUIT
O®panka-KongoHna.

6. Ilkanma jyiMH BOJH W 9acTOT JIEKTPOMArHUTHOTO M3ITyYCeHUS. DHEPTUs U MMITYJIbC KBaHTa CBETa
(TOpsAAKY BETHYMHBI).

7. Mogens DiiHITelHa A onrcaHusl K03(Q(UITMEHTOB MOTIONICHHUSI, CIOHTAHHOTO U BBIHYKJICHHOTO
W3ITy4EHUS.

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

9. JMmonbHBIA MOMEHT M ONTHYECKUH AUIMONIBHBIA MOMEHT. [lpaBuma orbopa ans MHAYLUPYEMBIX
CBETOM BHYTPUMOJIEKYJIPHBIX IEPEXOIOB.

10. Monens 2-X yYpOBHEBOIO aTroma.

11. CoekrpanpHas nuHHA. CedeHUsT ONTHYECKUX IEPeXo/oB, KOAPPGUIMEHT JKCTUHKIIWHY,
K03()(PULIMEHT OUINEKTPUIECKOM TPOHUIIAEMOCTH.

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

14. Dddexr okpyxaromeit cpepl Ha MOJEKYIsIpHbIE CrIeKTpPhL[1oIsipHOE M HEMOJIIPHOE MOJIEKYIISIPHOE
okpyxxenue. [ unpoduinbHOCTh U THAPOGHOOHOCTD

15. Tunionb B anekTpudeckom noie. Dpdext Lllrapka

16. TlpencraBnenuss o Teopum conbBaraumu Jlopentna, Jlebas, Omnzarepa. CoBpeMeHHBIC
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.

DOTOXMMHUYECKHE peakUuu- M[epeHoc anekTpoHa. OOmmMe mnpeacTaBleHUs] O  MOJIENbHBIX
MOBEPXHOCTAX NMOTEHINAIBHON HEPTUU (POTOXMMUYECKOTO aKTa.

21. ®oroxumuueckne peaknuu- Qoromucconmanms. OOmMe MNpeACTaBIeHUsT O MOJEIBHBIX
MOBEPXHOCTSIX NOTEHIUATBHON SHEPTHUH (HOTOXUMHUECKOTO aKTa.

22. doroxumuueckue peakuuu- (orononuMepuzanug. OOmME NPEACTABICHUS O MOAEIBHBIX
MOBEPXHOCTAX NMOTEHINAIBHON HEPTUU (POTOXMMUYECKOTO aKTa.

23. dotoxumuueckne peaknuu- (GoroumszoMmepusanus. OOIMEe MPENCTaBICHUS O MOJEIBHBIX
MOBEPXHOCTSIX NOTEHIUATBHON SHEPTHUH (HOTOXUMHUECKOTO aKTa.

24. ®ortoxumMHuueckue peakuuu- ¢poroxpoMusM. OOIIME MpeICcTaBIeHUs] O MOACIBHBIX MOBEPXHOCTIX
MOTEHIUAIBHOM SHEpTuu (POTOXMMHUYECKOTO aKTa.

25. ®DoToXMMHUYECKUE pEaKIMHh- MEeTaUIOKOMIIEKCoB. OO0IIue MpeacTaBieHUsi O MOACIBHBIX
MTOBEPXHOCTSIX MOTCHIIUATBLHOU SHEPTUU (POTOXUMUIECKOTO aKTa.

26. DoTOXMMHYECKME peakUuu- O0pa3oBaHME M pachajg IKCUMEPOB M JKcumiekcoB. OOmme
MPEACTaBICHNS O MOJIEIBHBIX TOBEPXHOCTSX MOTEHIIMAIBHON 3HEPIHH (POTOXUMHUYECKOTO aKTa.

27. ®orowonuzanusa. VoHM3amMs IKECTKMM W3IYYCHHUEM, TMPEJCTABICHUS 00 JJIeMEHTapHBIX
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 OKHMCIICHUS OPraHUYECKHUX COCIWHEHHH, (OTOAECCTPYKIHS
[IOJIMMEPOB.

34. Uurepmenuarsl B OKUCICHUN. IHTHOUTOPBI OKHCIICHUS.



35. OOmme mpencTaBieHUS O KOJUIOWAAX - TOBEPXHOCTHBIA  3apsiji, JBOWHOW  CIIOH,
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 pasmepHocTb? [170THOCTE COCTOSIHUN U ONTHYECKUE
CBOMCTBA HAHOYACTHUL U HAHOCTPYKTYP.

37. IlomynpoBOJHMKOBbIE HAHOUYACTHLIBI - KBAHTOBBIE TOYKH. CIEKTpPaJbHbIE CBOMCTBA U pa3MEpHbIE
3¢ deKTHI.

38. DKCUTOHBI B KpHCTaJie TBEpHOro Teia. bopoBckwii pagmyc skcuToHa. D((EeKT 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. CnekrpanbHast nuaHA. Ce4eHus! ONTHYECKHUX MePEX0/I0B, KOI(DOUIIMEHT SIKCTHHKIINN, KOAPPUITUESHT
JHMIIEKTPUIECKON TIPOHUIIAEMOCTH.

Kputepun onennBanus

Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

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/1ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

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

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

Ouenka Xopo1o 5 6aioB - BEICTABISETCS 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 3371a4 JOCTATOYHO OOJIBIIOE KOJTUYECTBO HETOYHOCTEH.

OueHka ymOBIETBOPUTENbHO 4 Oaiia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3lienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE ISl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka ymoOBIETBOPUTENbHO 3 Oajia - BBICTABIAETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJle€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU JUTSI adbHEUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OueHka HEyIOBIETBOPUTENBHO 2 Oajia - BBICTABISCTCS CTYIEHTY, KOTOPBII He 3HAaeT OojblIel yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOIMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOIYyUYEHHbIC 3HAHUS NPH PEIICHUN
TUTOBBIX 3a]a4.



OrneHka HEYJIOBJIETBOPUTENBHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOIO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

IIpu mpoBeneHMH YCTHOTO 3K3aMeHa oOydaromiemycs mpepocraBisercs 60 MHHYT Ha IOITOTOBKY.
Omnpoc obyuaronierocs o OUJIETy He TOJHKEH NPEBBIIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.



