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)

10 JMCHMILIMHE: dortoduznka U GOTOXUMHUS OPraHUUECKUX U HEOPTaHUYECKHUX BEIIECTB U MAaTCPHAIIOB
110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB
Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUAIIBI

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa XuMHIecKkor GU3NKU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

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

[Iporpammy cocraBui: B.A. Hagrouenko, n-p Xxum. Hayk, ripodeccop

[Iporpamma obcyxneHa Ha 3acefjannu Kadenpsl xumuaeckon ¢pusuku 27.05.2021



AHHOTANMA

Kypc "®otoduzuka u ¢HOTOXMMHUS OpPTaHUYECKMX M HEOPraHMYeCKHX BEHmIeCTB U Marepuaios”
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.]'lb AUCHUIIINHBI

Lenbp AMCUMIUIMHBL - O3HAKOMJIGHHWE C  (YHIAMEHTAJIbHBIMH 3HAHUSIMH O CTPOCHHHM BEILECTBa,
B3aUMOJICHICTBUH CBETA C BEIIECTBOM, (oTOhU3UKE U (POTOXMMHUHM OPraHNYECKUX M HEOPraHMYECKHX
BEILECTB U MaTepuaoB.

33)13‘11/[ JAUCHUIIINHBI
q)OpMI/IPOBaHI/IC HayYHbIX 3HAHUH O CTPOCHHHU BCIICCTBA U O B3aPIMOI[GI>iCTBPIH CBETa C BCIICCTBOM.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTaTax UcclIeI0BaHUN

[MK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BbIABUrarb  THIIOTE3bI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThiBaTh |MaTeMaTUuecKue MOJCTH Ul  ONHCAaHUS — H3y4aeMBIX
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN SIBJICHUH ¥ ITPOLIECCOB, OLIEHUBATh Ka4€CTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHAJIM3MPOBATh HayYHbIC MPOOIEMbI, 101y4ath ([IK-1.3 CrnocobeH NpUMEHATH TeOpeTHUecKHe H (WIIHN)

HOBBIC HAYyIHBIC PE3YILTATHI JKCIEPUMEHTAJIBHBIE METOABI UCCIEAOBAHUN K KOHKPETHON
Hay4yHOW 3a7adye W HHTEPHPETUPOBATh  IIOJYYCHHBIE
pe3yaBTaThI
[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO

T1K-3 Cnocoben HpO(l)eCCI/IOHaIH:HO pa60TaTB c 060py,Z[OBaHI/I$I (CHGL[I/IaJ'II/ISI/IpOBaHHBIX IIaKETOB

HCCIIEIOBATEIbCKUM 1 UCTIBITATSILHBIM TIPHKIIA/IHBIX IPOrPamMM)

obopynosanuem (mpubopamu 1 ycranoBkamu, |[1K-3.2 Crocoben MPOBOJIUTH SKCHEPUMEHT

CHeHaIN3UPOBAHHBIMH MTAKETAMU PUKIIAIHBIX | (MOAETUPOBAHNE) C HCIIOIB30BAHUEM HCCIIEIOBATENLCKOTO

MporpaMm) B 001aCTH MaTepUATIOBEICHUS U 00opynoBaHus (TTAKETOB MPUKIIATHBIX IPOTPAMM)

TEXHOJIOrMH MaTepHUaIoB IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX

OKCIICPUMCHTAJIbHBIX (‘lI/ICJ'IeHHBIX) PE3YJIIbTATOB

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

- TCOPECTUICCKHNE OCHOBBI TCOPHUU CTPOCHHS BCIICCTBA,
- TCOPCTUYICCKUC OCHOBBI TCOPUU BBaHMOHCﬁCTBHﬁ CBETa C BCIICCTBOM.

YMETB:




- INITAaHUPOBATh CTPATCTUIO UCCJIICAOBAHHA COCTaBa BEUICCTBA U I/II[CHTI/I(I)I/IKaI_H/II/I €0 KOMIIOHCHT,

- O6pa6aTBIBaTB OKCIICPUMCHTAJIbHBIC JAHHBIC, IMIOJYYCHHBIC C IIOMOIIBIO (I)I/I3I/IKO—XI/IMI/ILI6CKI/IX
METOHOB UCCIICAOBaHUA BEIICCTBA C UCIIOJIb30BAHUEM OCHOBHBIX METOAOJIOTMYCCKUX IIPHUHIIUIIOB,

- UCTIO0JIb30BATh COBPCMCHHBIC MCTOAUKHA c60pa, OYHCTKHU U O6pa6OTKI/I JaHHBIX

- TOTOBUTD HAITIAAHBIC IPE3CHTALIUU ITOJYUYCHHBIX PE3YJIbTATO.

BIIAJIETh:
- TEOPETUUYECKUMU 3HAHUAMU CTPOEHUU BEILECTBA O B3aUMOICHCTBUY CBETA C BELLIECTBOM;
- MPAKTUYECKHUMH HABBIKAMU WHTEPIPETALUN S3KCIIEPUMEHTAIbHBIX JaHHBIX O CIIEKTPax, COCTaBe U
MOp(hOJIOTHH BElIeCcTBa, MPAKTUISCKUMH 3HAHUSIMH O METOJIaX CKaHMPYIOIIEH 30HI0BOH, ONTUYECKON
1 DJIEKTPOHHON MUKPOCKOITNH;
- HaBbIKaMHM [IOMCKA B XUMUYECKHUX 0a3ax IaHHbIX;
- TUIIOBBIMHU IIpHEMaMH 00pabOTKH U aHalu3a Pe3yJIbTaToB (PU3UKO-XUMHUECKOTO U BBIYMCIUTEIBHOTO
JKCIIEPUMEHTA;
- METOAOJIOTHEN COMOCTABIEHUS U KPUTHUECKOW MHTEPIIPETALIMA MacCHBa JAHHBIX, [IOTYYEHHBIX BCEH
COBOKYIHOCTBIO HCIIOJIb30BAaHHBIX (DU3UKO-XMMUYECKUX M MAaTeMaTHYECKHX METOAOB HMCCIIECHOBAHUS
CTPOEHHUS U COCTaBa BEIECTBA.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YUeOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
ATtom, MOJIEKYJIa, KpHUCTAJLI.
KBanToBo-MexaHngeckoe OIHUCaHUE:
1 raMwiIbTOHHaH, ypaBHeHHe lllpenunrepa 4 2
JUIl  aroMa, MOJIEKYJbl, KpHUCTala.
BonHoBbie QyHKIINH.
2 Anmnabatnueckoe npuOImKeHIe 4 6
Baumonericteue KBaHTOBAHHOTO
3 JNIEKTPOMArHUTHOTO TIONII C  aTOMOM, 4 2
MOJIEKYJIOH, TBEPIABIM TEIIOM
4 OCHOBBI  ONTHYECKON CIIEKTPOCKOIIUHU. ) )
Mogens 2-X ypoBHEBOIO aToMa
5 Oddexr  okpyxaromeirr  cpeasl  Ha ) 4
MOJIEKYJISIPHBIE CIIEKTPBI
6 CroiexTpbl INONJIOLICHUS] IIMTMEHTOB H ) )
BOCHPUSTHE LIBETA
7 DOTOXUMUYECKUE PEAKIIUU 4 2
8 doTonoHM3aN 2 4
9 DneMeHTapHbIC MPEICTaBICHUS 0 ) 2
¢dorokaranuze
10 Ilepenoc SHEpIruu 3JIEKTPOHHOI'O ) )
BO30Y>KICHHUS
1 doToMHAYIMPOBaHHBIC mpowecch! ) )
OKHCJICHUsI OPTaHUYECKUX COEUHEHUIN
Nroro gacos 30 30
[TonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

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

Cemectp: 1 (Ocennwii)

1. Atrom, monekyna, Kpuctaml. KBaHTOBO-MEXaHHYECKOE ONMHCAHME: TaMIJIBTOHWAH, YpaBHEHHE
penunrepa ass aroMa, MOJIEKYJIbl, KpucTaiia. BonHoBble QyHKIIUH.

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

2. Aauabarndeckoe MpUOIKeHNIEe

dusznueckoe 000CHOBaHHME W MareMarhdeckas (HOpMYIHpPOBKa aJnabaTHUecKOro MPUONMKEHHUS B
KBaHTOBO-MEXaHUYECKOM OINHMCAaHWU KBAHTOBOTO COCTOSHHSI M DHEPreTHUECKUX YPOBHIX MOJIEKYII.
BBoautcst moHsiTHE TOBepXHOCTH TOTeHIUanbHOH sHeprum (I1I13). Jlaetcs oObsScHEHHE TpaHUIL
MPUMEHUMOCTH a1nabaTHueCKOro NPUOIKEHHS

3. B3aHMOI[GI>iCTBPIe KBAHTOBAHHOT'O 3JICKTPOMArHUTHOI'O0 IIOJIA C aTOMOM, MoneKynoﬁ, TBCPAbIM
TCIOM

DneMeHTapHbIe TPEICTaBICHUSI 00 3IEKTPOMArHUTHOM MW3JIyUYEHHH, COOOIIAIOTCS XapaKTEepPHbBIE
BEJIMUYUHBI YaCTOT U JUIMH BOJIH Pa3JIMUYHBIX ONTHYECKUX JUAIa30HOB, BEJIMUUHBI JHEPTUU, UMITYIbCA
kBaHTta cBera. CooOmaercss o mnomgpu3anuu cBera. Mogens OHHIITEHHA Ui ONMKUCAHUS
KO3 (PHULINEHTOB MOMVIOIEHHS, CIIOHTAHHOTO U BBIHYKJICHHOTO M3iy4yeHus. [lormommenue, n3nydeHne
cBeTa U Oe3n3nyyaresbHbIC MEPEXObl B aroMe, MOJIEKYJe, TBepAOM Teise. /IMNOonbHbI MOMEHT U
ONTHYECKUH  AMIMOIBHBIA ~ MOMeHT. [IpaBmma  orbopa Ui MHIYUUpPYEMBIX  CBETOM
BHYTPUMOJIEKYISIPHBIX NepexonoB. [Tpuanmn @panka-KonaoHa A1 ONTHYECKUX EPEXOAOB.

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

CrnexrpanpHas auHUsL. CedeHus ONTUYECKUX MePeXo10B, KOAQOUIIUEHT SKCTUHKIUH, KOIPDUITMESHT
IHMIICKTPUYECKON TMpoHunaeMocTd. OIHOPOIHOE W HEOAHOpOAHOE ymmpeHue. Kinaccupuxamus
ONTHUYECKHUX MEPEX0I0B B OPraHUIECKUX MOJICKYJIaX, METANIOKOMILIEKCAX.

5. 3ddekr okpyxarolieit cpeibl Ha MOJEKYISPHbBIE CIIEKTPHI

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

[Ipencrasnenuss o Teopum conbBatanuu  Jlopentna, [lebas, Omnszarepa. CoBpeMeHHbIC
KOHTHHYaJIbHBIE MOJIEJIH COJIbBATALIMH.

JluHamuKa conmpBaTaIiy BO30YKIECHHBIX COCTOSTHUN. /JIMHAMUYECKHI CTOKCOB CABUT. DJIeMEHTapHEIE
MPECTABICHHS O CIICU(PUIECKON COITbBATAIIIH

6. CHGKTpBI TMOITIOICHUS MUTMEHTOB U BOCIIPUATHUEC LIBETA

TeOpeTI/I‘IeCKI/Ie MNpeACTaBJICHHUA O CIICKTpax IMOMNIOHMICHUA IMMIMCHTOB W BOCIPHUATHU LBETA.
9J'ICM6HTapHLIe OpeaACTaBJICHUA O (bOTOXI/IMI/II/I u (1)I/ISI/IOJ'IOFI/II/I 3pCHHUA.

7. @OTOXUMHUYECKNE PEAKIIUU




doroxuMUYECKHE peakIuH - IEepeHoca OJIEKTpoHa, (oroaucconuanuy, (HOTOMOIMMEPU3AIIH,
¢doromzomepuzanu, (GOTOXPOMHU3M, (QOTOXUMHUS METAIUIOKOMIUIEKCOB, OOpa3oBaHHWE W pacmlaj
HKCHMEPOB U SKCHUILJICKCOB.

OO0mue TpeCTaBICHUs] 0 MOCIBHBIX MOBEPXHOCTSIX MOTEHIUATHHOW YHEPTUU (POTOXUMHUIECKOTO
aKTa
8. doronoHm3aUs

WNonnzanus )kecTKUM U3ITy4YeHUEM, MPECTaBIeHHs 00 IEMEHTaPHBIX MPOoIleccax B pajualliOHHON
xuMUH. MHOTOOTOHHASI HOHU3ANWS U TYHHEIbHAS MOHU3AINS B CHIILHOM ITOJIE JIa3epa.

9. DneMeHTapHbIe IpEACTaBICHUS O (POTOKaTaIN3e
doToxumMuueckue U GOTOKATATUTHIECCKHE IPOLIECCHI
10. Ilepenoc 3HEpruu NEKTPOHHOTO BO30YKACHUS

MexaHu3MBl TepeHoca: AUMNONb-TUunonbHbI (DEpcrepa), oOMeHHBINH (JlekcTepa), IKCHUTOHHBIH
MEXaHU3M IlepeHOca. ODKCUTOHHBIE COCTOSIHMS B MOJIEKYJSIPDHBIX arperarax, MOJEKYJISIPHBIX
KpHCTaJIax

11. ®oToMHAYIMPOBAHHBIE MPOIIECCHl OKUCICHUS OPTAaHUYECKUX COCAMHEHHM

Mexanu3mbl  (HOTOMHAYIIMPOBAHHOTO OKUCJICHHS OPTaHMYECKHX COCTUHEHUH, (OTONECTPYKLUSI
nonumepoB. MHTepMenuarsl B OKUCIeHNH. THTrHOUTOPBI OKUCIICHUSL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, CHaOKEeHHasl JOCKOM, 9KPaHOM, ITPOEKTOPOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

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

JomnonHurensHas aureparypa

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 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npexycmorpeHo.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUSA JJIs1 PELICHUS Pa3JIM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTEIEHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— HOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTAIUH.

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

BaxxHo 10oOWTHCS MOHMMaHHS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CIEAyeT OOpamiarbesi 3a KOHCYIbTalUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMaTUKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa XuMHUIeCcKor GU3NKU

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: B.A. Hagrouenko, n-p XxuMm. Hayk, ripodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanreM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpaMM) B 00JIaCTH MaTepUaIOBEeCHUS U
TEXHOJIOTUY MaTePUaJIOB

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYEHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare uszyueHus auciMIUIMHbBL «DoTodu3MKa U (POTOXMMHUS OPraHHYECKHX U HEOPraHHMYECKUX

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

3HAThb:

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

yMeTh:

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

- o0pabarbiBaTh JKCHEPUMEHTAJIbHbIC JaHHbIC, IIOJYYEHHbIE C IIOMOIIBIO (H3HKO-XHMHUYECKHX
METOJIOB MCCIICIOBaHMUS BEIIECTBA C UCTIOIB30BAaHINEM OCHOBHBIX METOOJIOTUIECKUX MTPUHIIHIIOB;

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

- TOTOBHUTH HAIVISJHBIC IPE3CHTALNH MTOTYYCHHBIX PE3yJIbTaTo.

BJIAA€Th:

- TCOPCTUYICCKUMU 3HAHUAMU CTPOCHUU BCIICCTBA O B3aPIMO£[€I>iCTBPIH CBETa C BCIICCTBOM,
- HNPAKTUYCCKUMH HABbIKAMU HHTCPHPETAINU SKCINCPHUMEHTAIbHBIX HAHHBIX O CIICKTpax, COCTaBC U
MOp(bOJ'IOFI/II/I BCIICCTBA, NPAKTUUICCKUMHA 3HAHUSAMU O METOHAAX CKaHpr}omeﬁ 30H,I[0BOI>1, OIITHYECKOM

1 2JIEKTPOHHOM MHKPOCKOIINHY;

- HaBbIKAMH MTOHMCKA B XUMUYECKHX 0a3ax TaHHbBIX;
- TUIIOBBIMU IIpHeMaMH 00paOOTKU M aHAIN3a PE3yabTaToB (PU3NKO-XUMHUYECKOTO U BBIYMCIUTEILHOTO

OKCIICPUMCHTA,

- METOJO0JIOTHEH COIIOCTaBJICHUS U KpPITI/I‘IeCKOfI HUHTCPpHIpPETAlu MaCCHBa JaHHBIX, IOJTYYCHHBIX BCeM
COBOKYITHOCTBIO HCITIOJIb30BAHHBIX (1)I/I3I/IKO—XI/IMI/I‘IGCKI/IX n MAaTCMAaTUYCCKHUX MCTOJOB HCCJIICAOBAHHA

CTpOCHHS 1 COCTaBa BEIICCTBA.

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




C nenpro KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOUICHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs! a5 npoBeneHust 9K3aMeHa:

1. T'amunbTOHHMAH aToMa BOAOPOJIa, aToMa reiusi. ATOMHBIE YPOBHU
2. I'aMUJIBTOHMAH MOJIEKYJIB

3. I'amunsronuan TBepaoro tena. Oyukuus bioxa

4. Anuabarnyeckoe TPUOMIDKEHHE B 3ajlau€ KB. COCTOSHUSX B MOJICKyJe. OIEKTPOHHBIE H
KoJieOaTenbHbIe BOTHOBBIE QYHKUIUU. [[pUMEHNMOCTD aAnabaTn4ecKoro MpUOIMKEHUSI.

5. [loBepXHOCTh MOTEHIMATBHOW SHEPrUM MOJeKynbl. ONTUYecKHil mnepexol, NPUHIUII
®panka-Konpgona.

6. Illkasa ATMH BOJMH M YacTOT 3JIEKTPOMATHUTHOTO M3JIyYeHHs. DHEpPrus U MMITYJIbC KBAaHTA CBETa
(OpSIKK BETUYHMHBI).

7. MO,E[GJ'IB OHHIITEHA JUISA OITMCaHMs K03(1)(1)I/ILII/I€HTOB MOMIOHICHUS, CIIOHTAHHOTO U BBIHYKACHHOTO
H3JIy4YCHUA.

8. Ilornomenue, U3IydeHUE CBETa U Oe3U3IIydaTebHbIe IEPEXObl B aTOME, MOJIEKYJIe, TBEPIOM TeJIe.

9. JIMmonbHBI MOMEHT M ONTHYECCKUH JUIONIBbHBIM MOMEHT. [IpaBuia orOopa aisi HHIYIUPYEMbIX
CBETOM BHYTPHUMOJIEKYJIIPHBIX IIEPEXOIOB.

10. Mopnens 2-X ypOBHEBOI'O aToma.

11. CoekrpanpHas nuHUS. CedeHHS ONTHYECKHX MEPEXOAoB, KOA(P(UIMEHT HSKCTUHKIHH,
K03 (QUITUEHT AUANEKTPUIECKON IPOHHUIIAEMOCTH.

12. OnHOpOAHOE ¥ HEOAHOPOAHOE YIINPEHHE.
13. Knaccudukanus onTH4ecKux NepexogoB B OPraHUIeCKUX MOJIEKyJIaX, METaJUIOKOMILIEKCaX.

14. DddexT okpyxaromiei cpeapl Ha MOJICKYJISIpHbIE crieKTphI.[ToNsipHOE M HEMONIPHOE MOJIEKYIISIPHOE
okpy>keHue. [ unpodpuibHOCTs U THAPOGOOHOCTD

15. Junons B anexTpudeckoM noine. Dddexr Llrapka

16. IlpencraBnenuss o Teopun conpBarauumu Jlopentua, J[lebas, Omnzarepa. CoBpeMeHHBIC
KOHTUHYaJIbHbIE MOJIEJIN COJIbBATALIUU

17. lunaMuka coibBaTaliuyl BO30YKJICHHBIX cocTossHUH. JlunamMudeckuii casur CTokca.

18. DnemMeHTapHbIe MPEICTaBICHUS O CIeNU()UIECKOI cobBaTaINH.

19. Teoperuueckue MpeACTABICHUSI O CIIEKTPax MONIOLIEHUS IMTMEHTOB U BOCIIPUSTUHU L[BETA.
20. DneMeHTapHbIE TPEICTABICHUS O (POTOXUMHHU U (PUIUOIOTHU 3PCHHUS.

®DOTOXMMHUYECKHE peakluu- MepeHoc onekrtpoHa. OOmme MpecTaBleHUS] O  MOJENBHBIX
MTOBEPXHOCTIX MOTCHIIUATBLHOU SHEPTUU (POTOXUMUIECKOTO aKTa.

21. ®oroxumuyeckue peakiuu- ¢oromucconmanus. OOIMe TMPEACTaBIEHUS O MOACIBHBIX
MOBEPXHOCTSIX TOTCHIIMATBHOMN dHEPTHH (DOTOXUMHYECKOTO aKTa.

22. doroxumudeckue peakiuu- QorononuMepuzanug. OOIME TPEACTABICHUS O MOJACTHHBIX
MOBEPXHOCTSIX NOTEHIUATBHON SHEPTHUH (HOTOXUMHUECKOTO aKTa.

23. dortoxumuueckue peakuuu- (oromzomepuszanus. OOILIMEe MPEnCTaBIEHUS O MOJIEIbHBIX
MOBEPXHOCTAX MOTEHINAIBHON HEPTUU (POTOXMMUYECKOTO aKTa.

24. ®oroxumuyeckre peakuuu- ¢poroxpomMusM. OOImue NpeacTaBIeHus] O MOJCIBHBIX MOBEPXHOCTAX
MOTEHINATBFHON YHEPTUN (POTOXUMHUYECKOTO aKTa.

25. DOTOXMMHUYECKHE PEaKIUH- METAUIOKOMIIEKCOB. OOIne MpeacTaBieHUs] O MOACIbHBIX
MOBEPXHOCTAX MOTEHINAIBHON HEPTUU (POTOXMMUYIECKOTO aKTa.

26. DOTOXMMHYECKHE peakIuu- O0pa3oBaHME M Paclaj JIKCHMEPOB M JKcHIUiekcoB. OOrime
MPEICTABICHHUS O MOJIEIBbHBIX TOBEPXHOCTSX MOTEHIHUAIBHON SHEPIUU (POTOXUMHUYECKOTO aKTa.

27. ®orowoHmzanws. MoHu3anus JKECTKHM H3IyYSHHEM, TMPEACTABICHUS 00 DIEeMEHTapHBIX
rpolieccax B paiualliOHHON XHUMHUH.

28. MuorodoToHHast HOHU3AIMA U TyHHEIbHAs NOHU3ALU B CHIIBHOM I10JIe Ja3epa.

29. DneMeHTapHbBIE TIPEICTaBICHUs O (POTOKATAIH3E.

30. I[TepeHOC 3HEPTUH NMEKTPOHHOTO BO30YkIeHUsI. MeXaHN3MbI TIepeHOCca: JUIOIIb-TUITOIbHBIH.
31. [lepeHoc 3HEPrUM MEKTPOHHOTO BO30OYXAeHUs. MexaHU3MbI TIepeHoca: OOMEHHBIH.

32. [lepeHOC 3HEPTUU NMEKTPOHHOTO BO30YkKIeHUs. MeXaHU3Mbl TIepeHOCca: SKCUTOHHBIH.



33. Mexanu3Mbl (HOTOMHAYLMPOBAHHOTO OKUCIICHHS OPraHMYECKHX COCTUHEHUH, (OTONECTPYKUUS

MOJIMMEPOB.

34. UnTepmenuarsl B OKACICHUH. HTHOMTOPBI OKHUCIICHUSI.

35. OOmme mnpeAcTaBICHHS O KOUIOMAAX - TIOBEPXHOCTHBIA  3apsj, JBOWHOW  CIIOH,
ANEKTPOKUHETHYECKHE CBOMCTBa HAHOYACTHII. CraOuIbHOCTh KOJUIOHJIOB. Teopust

Hepsruna-Jlanaay-Bepses-OepOeeka (Derjaguin—Landau—Verwey—Overbeek DLVO). Crepuueckoe
OTTAJIKUBAHUE B KOJJIOUJIE.

36. Hanopasmepnsbie cuctemsl. 0D, 1D, 2D u 3D pasmeprocTs? [110THOCTH COCTOSSHUI U ONTHYECKUE
CBOMCTBA HAHOYACTHI K HAHOCTPYKTYP.

37. IlonmynpOBOJHUKOBEIE HAHOYACTHLIBI - KBAHTOBBIE TOUYKH. CHEKTpPaJbHbIE CBOWCTBA U pa3MEpHBIC
3P DEKTHI.

38. DKCHUTOHBI B KpHUCTAJJIE TBEPJOrO Teia. bopoBckwii pajuyc dkcuToHa. D(P(EKT KBAHTOBOTO
orpannuenus (Quantum confinement).

[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB.

IIpumep 1.

1. DnemeHTapHbIe IpEACTaBICHNS O (POTOKaTaIU3eE.

2. Wutepmenunarsl B okucIeHUH. THrHOUTOPBI OKUCTICHHUSL.

[Ipumep 2.
1. Mogenp 2-x ypOBHEBOTO aTOMa.

2. CuexrpanbHas nuaMs. CeudeHUs ONTHYECKUX NEPEeX010B, KOAD(GUIIMEHT SKCTUHKITUH, KO((HUIIUESHT
JMDJICKTPUIECKON MTPOHUIIAEMOCTH.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTaBJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTABIIIETCA CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.

OHGHKa XOopouro 7 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUAJI, TPAMOTHO U I10
CylmIeCTBY H3JIara€t €ro, ymMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha IMNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopo1o 6 6ajIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYILECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAKTHKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUH 3aJjad HEKOTOPblE HETOYHOCTH.

OHGHKa XOopouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAarcpuraji, rpaMOTHO
1 M0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATDL MOJYUYCHHBIC 3HAHUS Ha IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka yHIOBICTBOPUTENBHO 4 Oayuia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
Pa3pO3HEHHBIH XapaKkTep 3HAHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MOCIIENOBATEIbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3jieibl Y4eOHOH HpOrpaMMbl, HEOOXOAUMBIC JUIsl JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENBHO 3 Oaia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynrpoBKax 0a30BbIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuana, ciado
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeH s U
C TPYAOM IIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.



OreHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(OpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh ITOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBJIETBOPUTENHHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

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

[lpu mpoBeneHHH YCTHOTO JK3aMeHa oOydaromiemycs mpenocraBisieTcs 60 MHHYT Ha IIOITOTOBKY.
Ompoc obyuaromerocs o OuneTy He JOJDKEH MPEeBBIATh OAHOTO aCTPOHOMHYECKOTO Yaca.



