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: doroHnKa MOJICKYJISIPDHBIX U HAHOPAa3MCPHBIX CUCTCM
0 HANIPaBJICHUIO: HpI/IKHaI[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

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

Camocrostensbnas padora: 135 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e1.: 5

[Iporpammy cocrasuin: B.A. Hangrouenko, n-p ¢u3.-mart. Hayk, npodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl xumudeckon puszuku 12.02.2022



AHHOTANMA
Kypc "®otonnka MONEKyIIpHBIX 1 HAHOPa3MEPHBIX CUCTEM" MpeoyCMaTpUBAacT:
- W3y4YeHHE OCHOB COBPEMEHHOH (poToxumuu, GOTOPU3NKH, JIEKTPOHHON CIEKTPOCKOIIHH;
- OBJIaJCHHE 3HAHUSAMHU O PEAKUUOHHOW CHOCOOHOCTH BO30YKIEHHBIX COCTOSHHM MOJIEKYJ, HAHOYACTHII,
¢dorodepMeHTOB, TBEPIBIX TEI;
- BBEJICHHE B OCHOBHBIC KJIACCHI IPUPOIHBIX M HHIYCTPHUAIBHBIX (DOTOXMMUYECKUX HPOLIECCOB.
3agagamMu Kypca sIBISIFOTCS:

- npuobpereHne 0a30BBIX 3HAHWA O TpPUpPONE BO30YXKJICHHBIX COCTOSHUM B aroMax, MOJIEKylax,
HAHOYACTHUIIAX, TBEPAOM TeJie: TOIIOMICHHE M W3JIy4YeHHE CBETa aTOMaMH M MOJIEKYJIaMH; IOBEPXHOCTh
NOTEHIMAIBHOM SHEPruM; MOIVIONICHHE W HW3JIyYeHHE CBETa MOJIYNPOBOJHUKAMH, ITOJYHPOBOAHUKOBBIMU
HAHOYACTHUI[AMH; B3aMMOJICHCTBHE CBETA C METAJUIAMH U METAIUTMYECKHUMHU HaHOYACTHIIAMH, TIPECTABICHUE O
IU1a3MOHE-TIOISIPUTOHE.

- OCBOGHHE CTyICHTaMH 0a30BbIX 3HaHMH O (orodu3nyeckux mpoueccax B MOJIEKYISIPHBIX CHUCTEMax:
¢doroduznueckue mpouecchl AE3aKTHBALWM  BO30OY)XKICHHBIX COCTOSHUH; BHYTPUMOJIEKYISIPDHBIE U
MEKMOJIEKYJISIpHBIC KaHaJbl JE3aKTUBALMHU; O€3M3IydaTeNbHbIH MEePEeHOC 3HEPrHH; SKCHMEP M SKCHIIEKC;
npoueccs GOTOCCHCUOMITU3ALIH.

- OCBOGHHE CTYJICHTaMH 0a30BBIX 3HAHUH O (POTOXMMHUYECKHX MPOIeCccax: OMHO(OTOHHBIE H MHOTO(OTOHHBIC
npoueccel; (OTOMHIYLMPOBAHHBI MEPEHOC JJIEKTPOHA; (OTOMHAYLMPOBAHHBIA IEPEHOC MPOTOHA;
¢doronucconmanys; QporonmoHmsanys; (poromsoMepHszanusd; TMEPUIUKINYCCKAE KOHIIEPTHBIC PEaKIHH;
¢doromonmumepuzanus; crabuwimzanus U (QoTomerpaganusi MOJIMMEPOB W IMUTMEHTOB; (oTOXUMHUYECKHE
peaKInu OPraHuvIeCcKOro CHHTE3a;

- NpUOOpETeHNE OCHOBHBIX MPEACTAaBICHUA O  (DOTODIEKTPOXUMHM  IOJNYNIPOBOAHUKOB H
MOJTYIPOBOJHUKOBBIX HAaHOUACTHUII, (OTOKAaTaNIN3Ee U MPeoOpa30BaHUM COHEYHOM 3HEpruu: (poToxuMuueckne
mpoleccsl Ha  TpaHUIEe  pas3lena  TBEpPHOEe  Telo/TBEpHOEe  Tello, TBEPAOE  TeJIO/3JIEKTPOJIUT;
(GOTOMHIyLIMPOBAHHOE pa3ZelieHne 3apsAaa; TepMOAMHAMUKA MpeoOpa3oBaHMs COJIHEYHOIO CBETa; (OTONIN3
BOJIBL; (DOTOBOJIBTAMYECKHE U (POTOTAIbBAHUUECKUE STUCHKH.

- mpuoOpereHue 0a30BBIX 3HAHMK O MPHUPOIHBIX (POTOXMMHYECKHX Iporeccax: (poToxumus armochepsr,
MPHUPOAHBII POTOCHHTES.

ITo pe3ynbraramMm OCBOEHHS AUCIIUIIOMHBI CTYAEHT JOJDKEH:
3HaTh:
¢dusnueckue cBONCTBA BO30OYKICHHBIX COCTOSHUN B MOJICKYJIaX, HAHOYACTHULAX, TBEPIOM Telle;
OCHOBBI TEOPHH AIEMEHTAPHBIX POTOXUMHUUECKHUX B (POTOPUINIECKHIX TPOIIECCOB;
0 pu3rueckux npuHIKNAX (OTOIIEKTPOXUMHHU, POTOKATAIN3A U PEOOPa3OBaHMS COTHEUHON SHEPTHUH;

OCHOBHBIE IIPEACTABICHUA O NPHPOAHBIX (OTOXMMHYECKHX IMpoleccax - (poroxuMum armocgepsl,
MPUPOAHOTO (POTOCUHTE3A U 3PEHUU;

MOPSIIKY (PH3UIECKUX BEIIMYNH, XapaKTEPHBIX JJIS DJIEMEHTAPHBIX MPOIECCOB (poTOXUMUY U (HOTODHUZUKH.
Vmern:

a0CTparupoBaThbCsi OT HECYIIIECTBEHHOTO MTPU MOACIUPOBAHNN PEATBHBIX MOJICKYJISIPHBIX TPOIIECCOB;

JleaTh MPaBUIIBHBIE BRIBOBI U3 COTIOCTABIICHUS PE3YJIETATOB TEOPUHU U IKCIICPUMEHTA;

MTPOU3BOJUTH YNCICHHBIE OIICHKH 110 TIOPSAIKY BEIIMIUHBL;

JlenaTh Ka4eCTBeHHBIE BBIBOBI IIPH MTEPEXOJE K MPEACIIEHEIM YCIOBHIM B H3y4aeMbIX pobIeMax;

3¢ PEKTUBHO HCIIONB30BaTh HHG)OPMAIMOHHBIE TEXHOJIOTHH U KOMITBIOTEPHYIO TEXHUKY AJISI JOCTHKCHUS
HEOOXOAMMBIX TEOPETUUECKUX U MIPUKIIaTHBIX PE3yIbTaTOB.

Bnagers:
HaBBIKAMU OCBOEHUS OOJBIIOT0 00beMa HHPOPMAITUH;
HABBIKAMU CaMOCTOSITEIBHON paboThl B HAYYHOH OMONIHOTEKe, 1aO0paTOPUH U MHTEPHETE;
KyJIbTYpOi IOCTAaHOBKHU U MOJIEINPOBAaHUS (PU3NYIECKUX 3a1ad;

HaBbIKaMH TCOPCTUYCCKOI'0 aHajiM3a peajibHbIX 3a/ad, CBA3aHHBIX CO CBOMCTBaMH MOJICKYII,
OJICKTPOMArHuTHOTO U3JIYUCHUA U B3aHMO,E[eI>'ICTBH$I MCKIY HUMHU.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CJICAYIOLIUX pa3aciiax:
1. B3aI/IMO,Z[eI>'ICTBHe CBCTa C MCTAJUIAaMU W MCTAJNIMYCCKUMHU HAHOYACTHULIAMU, IMPCACTABICHUC O
IJIa3MOHC-TIOJIAPUTOHE

2.  BsaumoneiicTBue cBeTa C MeTallaMM M METAUIMYECKUMH HAHOYACTHLIAMH, IPEICTaBIEHUE O
1a3MoHe-ossspuToHe 11

3. BHYTpI/IMOJIeKy.HHpHaﬂ AC3aKTUBALIUA MOJICKYJI



4. MexaHu3M MEXMOJIEKYJISPHOIO IEPEHOCa SJHEPTUU

5. Ilorouenre u U3Iy4YEHHUE CBETA aTOMaMHU U MOJIEKYJIaMU.

6. IlomomeHue U U3Iy4eHUe CBETA MOIYIIPOBOJHUKAMH, IIOIYIIPOBOAHUKOBBIMU HaHOYacTULaMH .
7. TlornolieHue 1 U31y4YEHHUE CBETA NOJYIIPOBOAHUKAMM, ITOIYIIPOBOIHUKOBBIMA HaHOYacTUUaMu [1
8. IlpeoOpazoBanue conHewHOM dHEpruu 1.

9. TlpeoGpazoBanue conHedHol suepru 11

10. TTpuponnsiit potocunuTes I1. 3penue.

11. ®oTOXMMHUYECKHE TEeTEPOTUTHUECKUE PeaKInH .

12. ®oroxumuueckue rereponurudeckue peakiuu I1.

13. ®oroxumuueckue rereponutnyeckue peakuuu I11.

14. ®oToxuMHYECKHE TOMOJIIUTUYECKHE Peakiuu [.

15. ®oroxumuueckue romonuTudeckue peakiuu Il.

16. ®oroxumus armochepsl. [Ipupoasit poTocunTes 1.

17. ®OTO31EKTPOXUMHS HOITYTIPOBOJHUKOB U MTOIYHIPOBOIHHKOBBIX HAHOYACTHII, (POTOKATAIIN3.

1. lean u 3apa4n

Heas AucOUNIHHBI
* HU3y4YCHHE OCHOB COBPEMEHHOU (HOTOXUMHH, POTODU3UKH, HIIEKTPOHHON CIIEKTPOCKOIIHY;

. OBIIQJICHWE 3HAHUSAMU O PEAKIMOHHOW CHOCOOHOCTH BO30YXKICHHBIX COCTOSHHMA MOJCKYI,
HaHOYaCTHII, PoTOPEepMEHTOB, TBEPIBIX TEIT,

¢ BBCACHHC B OCHOBHBIC KJIACCHI IIPUPOAHBIX U UHAYCTPUAJIbHBIX (bOTOXI/IMI/I‘IGCKI/IX Ipo1ECCCOB.

33]13‘[]([ JAUCHUIIINHBI

* mnpuoOpereHne 0a30BBIX 3HAHUM O NPUPOIE BO30YKICHHBIX COCTOSHHM B aTOMax, MOJEKyJax,
HAHOYaCTHUIIaX, TBEPAOM TeJle: NMONIOIIEHHE U U3IyUYeHHE CBETa aTOMaMH M MOJIEKYJIaMU; IOBEPXHOCTh
MIOTEHIMAJIBHOM ~ JHEpruu; MODIOIMIEHWE W M3IY4YEHHE  CBETa  IOJYIPOBOJHUKAMH,
[IOJIyIIPOBOJHUKOBBIMU HAHOYACTHILIAMH; B3aUMOAEHCTBUE CBETAa C METallIJaMM U METaJUIMYECKUMHU
HaHOYACTHUIAMH, ITPEACTABIECHUE O IUIA3MOHE-TIOJISPUTOHE.

* OCBOCHHUE CTYICHTaMH 0a30BbIX 3HAHUI 0 POTOPHU3MIECKHX MPOIECCaX B MOJCKYJSPHBIX CUCTEMAX:
¢doTopu3nuecKkue MPOLECCH Ee3aKTUBAIMU BO30YXKICHHBIX COCTOSHHN; BHYTPHUMOJCKYISPHBIE U
MEKMOJICKYJISIPHBIC KaHAIIBl JI€3aKTUBALMHU; OC3U3IIydaTeIbHBIA TEPEHOC JHEPTUH; JKCUMEpP H
IKCHUILIEKC; MPOLECChl (POTOCCHCUOMITU3AIUH.

. OCBOCHHUE CTy/leHTaMH 0a30BbIX 3HAHUH O (QOTOXMMHUYECKHX TIpoIeccax: OJHOPOTOHHBIE U
MHOTO()OTOHHBIE TIPOLECCHI; (DOTOMHAYIIMPOBAHHBIA TIEPEHOC OJIEKTPOHA; (POTOMHAYIIMPOBAHHBIN
MepeHoC MPOTOHA; QoToxucconranys; (GOTOMOHU3aUKsA; (OTOM30MEpH3aLus; MEPULIMKINIECKHE
KOHIICPTHBIE peakiuy; (QoromomuMepusanus; cradumu3amus ©u (QOTomerpajanus IOJMMEPOB U
MUTMEHTOB; (POTOXUMHYECKHE PEAKI[H OPraHMYECKOTO CUHTE3a;

. OpUOOpETeHNEe OCHOBHBIX HPEICTABICHUH O (POTORIEKTPOXUMHHU TIONYNIPOBOAHUKOB |
MOJYIPOBOJHUKOBBIX ~HAaHOYACTHL, (HOTOKAaTamM3e W MPEeoOpa3oBaHUU COJHEYHOW ODHEPTHH:
doToXMMHYECKHE TIpOIlecChl Ha TpaHMLE pasfena TBEpAOe Telo/ TBEpAOe Telo, TBEepAoe
TEJIO/ANEKTPONHUT; (OTOMHIYNMPOBAHHOE pa3leiCHUE 3apsjia; TEePMOJMHAMHKA MpeoOpa3oBaHUs
COJJHEYHOTO CBETa; POTONH3 BOJIbI;, (POTOBOIBTANUECKHE U (POTOTAIbBAHNYECKHE TUCHKH.

. npuobpereHrne 0a30BBIX 3HAHWUH O MNPHUPOAHBIX (OTOXMMHYECKUX TIporeccax: (QOTOXUMUs
arMoc¢epbl; IPUPOTHBINA (POTOCHHTES.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[HﬁI

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

[IK-1.1 CnocobGeH HaxomuTh, aHAIM3UPOBATh M 0000IATH
nHpOpMaIKIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
paMKax TeMaTW4eCKOW OONacTH CBOEH MPOQECCUOHATHLHOM
IIK-1 CnocobeH cTtaBuTh, hOpPMaIU30BLIBATE U |ACATCIIBHOCTH




pemarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIIEeI0BaTh MaTEMaTHYECKHE MOIETH
U3y4aeMblX SBJICHUN U IPOLIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBbIE HAYUYHbIE PE3ysIbTaThl

IIK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3pabOTaHHON
MOJENN

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

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

YMETh

(u3nveckue cBOicTBa BO30OYK/IICHHBIX COCTOSIHHI B MOJIEKYJIaX, HAHOYACTHIAX, TBEPJOM TeJIe;
OCHOBBI TEOPHIA DJIECMEHTAPHBIX (POTOXUMHUYECKHX U POTOPU3MYECKHUX TIPOIECCOB;
0 PU3MYeCKNX MPUHIUNAX (HOTOIIEKTPOXUMHH, (HOTOKAaTaan3a M MpeoOpa3oBaHUs COIHEYHOM

SHEPruu;

OCHOBHBIE MPEJICTABICHUS O IPUPOAHBIX (POTOXMMHUUECKUX TMPOIeccax - (POTOXUMHH aTMOC(EPHI,

MPUPOAHOTO (POTOCUHTE3A U 3PEHUU;

HOPSAKK (PU3NYECKUX BEJIMYMH, XapaKTEPHBIX AJIS JIEMEHTapHBIX IPOLECCOB (OTOXUMHUU H

¢dorodusznky.

abcTparupoBarbCsi OT HECYIIECTBEHHOTO IIPH MOJEIHPOBAHMM PEAJbHBIX MOJIEKYJISPHBIX

MPOIIECCOB;

JleaTh MPaBUIIbHBIE BBIBOABI U3 COTMIOCTABIEHUS PE3YJIbTaTOB TEOPUHU U IKCTIEPUMEHTA;
MNPOU3BOAUTH YUCICHHBIE OLEHKH MO MOPSAKY BEIUUUHBI,
JieNIaTh Ka9eCTBEHHBIC BBIBOJIBI IIPH MEPEXO/IE K MPEIEIbHBIM YCIOBHUIM B U3y4aeMbIX MMPOOIeMax;
3((HEeKTUBHO WCIIONB30BaTh MH(POPMAIIMOHHEIE TEXHOJIIOTMH W KOMITBIOTEPHYIO TEXHHKY IS
JOCTHKEHHUSI HEOOXOTUMBIX TEOPETHUECKUX U PUKIIAHBIX PE3yIbTaTOB.
BJIAJETh:

HaBBIKAMU OCBOEHUS OOJBIIOT0 00beMa HHPOPMAITUH;
HaBBIKAMH CAMOCTOSTEIIEHON pabOoThl B HAYYHOH OHOIMOTEKE, 1a00paTOpuu U HHTEPHETE;
KYJIBTYPO# IOCTAaHOBKU M MOJCIMPOBAaHUs (PU3HMYESCKUX 3a/1a4;
HaBBIKAMH TEOPETHYECKOTO aHalM3a peasbHBIX 3ajad, CBSI3aHHBIX CO CBOMCTBAMH MOJICKYI,
AJIEKTPOMArHUTHOTO M3JIy4YEHHs i B3AaUMOACHCTBUS MKy HUMH.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
OcCHOBBI TEOpUH CTPOEHUS BEIIECTBA.
1 VYpasuenue lllpenunrepa. 8 15
[ToBepXHOCTh NOTEHIMATIBHOMN SHEPTUN
B3aumonericteue KBaHTOBAHHOTO
) JIEKTPOMArHUTHOIO IIOJSI C MOJIEKYJIOH. ] 15
OneMeHTHI TEOpUHU BPEMEHHOM
9BOJIFOLIMY KBAHTOBOM CUCTEMBI
3 dortopuzndyeckue U POTOXUMHUYECKHE 3 15
MPOLIECCHI




XHUMHUYECKHE peakiuu B
KOHJICHCUPOBaHHOU dase.

4 B3aumoneiictBue c OKpYyXaroriei 6 15
Cpenoil. XuMHuecKast ¢uznka
coJIbBaTalLUH

5 Xumudeckas — (u3nka ~— HAHOYACTHIL 10 25
OnemenTsl coBpeMeHHOM HanodoToHMKN

6 [Ipeobpa3zoBaHre CONHEYHOH SHEPrHUU B 10 25
EKTPUUECKYI0, XUMUYECKYIO
Xumudeckas (U3MKa B MEAUIMHE U

7 HayKax O  JKHM3HU. OJeMeHTHI 10 25
COBPEMEHHOM OMO()OTOHHKH

Hroro yacos 60 135

[TonroToBka k 3K3aMeHy 30 gac.

Oobmas TpynoéMKOCTb 225 yac., 5 3ad.en.

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

Cemectp: 1 (Ocennuii)

1. OcHOBBI TeopuH cTpoeHUs BeuecTBa. YpaBHenue Llpenunrepa.
[ToBepXHOCTP NOTEHIMATIBHON SHEPTUN

AtoM, MOJIEKYJIa, KPUCTAJI - KBAHTOBO-MEXaHUUECKOE OIMCAHUE, TAMUWIBTOHUAH U YPOBHU SHEPTHHU.
VYpasuenue lllpenunrepa s aroma, MOJIEKYIIbI, KPUCTAILIA.

VYpasuenue Illpenunrepa st CUCTEMBI 3JEKTPOHOB U SJIEp - TEOPETHUECKAsi OCHOBA JJIsI OMMCAHUS
XUMHYECKON PEaKLIUU.

Annabatudyeckoe  OpuUOMMKEHHE, TOTCHIMAJIbHBIE IOBEPXHOCTH  MOJIEKYISIPHBIX  CHCTEM,
HeaanadaTuyecKue Mepexosl.

Annabarnueckoe mpubImkeHue - ¢uzndeckoe 000CHOBaHHWE. AuabaTHUecKoe NPUOIMKEHUE -
MareMarnyeckas popmynupoka. [1I13

2. B3aumoneiicTBue KBAaHTOBAaHHOI'O JIEKTPOMArHUTHOIO IOJS C MOJIEKYJOHW. DJIEMEHTbl TEOPUU
BPEMEHHOW 3BOJIFOIIMM KBAHTOBOM CHCTEMBI

DNEKTPOMArHUTHOE U3IYyYEHUE B XUMUU: XapaKTEPHBIC BEITHYNHEI.

B3aumopeiicTBrEe KBAHTOBAHHOT'O 3JIEKTPOMATrHUTHOTO MOJISL C MOJIEKYJIOMN.

[Toromenne, w3nmydeHwe, Oe3W3TydaTeNbHBIE TEPEXOJIbI B aroMe, MOJIEKYlle, TBEPAOM TeJe.
KBaHTOBEBIN BBIXOL.

JIMTIONBHBIN MOMEHT M ONTUYECKUM JUIIOJbHBI MOMEHT.

Tounsle mnpaBuwia otOopa AN HMHIYUHPYEMBIX CBETOM BHYTPUMOJIEKYJSIDHBIX ME€PEXOJOB B
IByXaTOMHOH Monekyine. [IpubmkeHHsle mpaBumia oTOopa Ul  HMHIAYLHUPYEMBIX CBETOM
BHYTPHUMOJIEKYIISIPHBIX IEPEXOAOB B IBYXaTOMHON MOJIEKYJIE.

IIpunnun ®panka-Kongona.

OcHOBHBIE IPEACTABICHNUS O HEIMHEHHON ONTHYECKOH CIEKTPOCKOHUH.

deMTOCeKyHIHbIE JIa3ePHbIC UMITYIIbCHI, X OCOOCHHOCTH U PUMEHEHHE.

3-X ypoBHeBast MOJIeIb (PEMTOCEKYHIHOTO KCIIEPUMEHTA BO30YKI€HUEe-30HANPOBAHHE.

[TonsiTve 0 konebaresbHOM BOJIHOBOM Iakere. PopMupoBaHue KoieOaTeIbHOTO BOJIHOBOIO MAKeTa.
VYnpaBieHre BPEMEHHOM 3BONIONMEN BOJIHOBBIX IAKETOB IMYTEM BapHalldM aMILTUTYIHO-(a30BbIMU
XapaKTEePUCTUKAMH (PEMTOCEKYHIHBIX UMITYJIbCOB.

KorepenTHas xuMudeckas [OUHAMUKAa — D3BOJIOLMS HECTAllMOHAPHBIX KBAHTOBBIX COCTOSIHUMN
MOJIEKYIL.

3. ®orodusnyeckne U HOTOXUMUYECKHE MTPOLIECCHI



Oo6mue mpeacTaBaeHust 0 POTOXUMUIECKUX U (POTOPUZNIECKUX TpoIleccax.
KBaHTOBBII BBIXOI, H3IIy4aTeIbHbIC U Oe3U3ITydaTesIbHbIe BHYTPHMOJICKYIISIPHBIC IEPEXOIbI.

doroxuMUYECKHEe peakIuH - IEepeHoca OJIeKTpoHa, (oroaucconuanuy, (HOTOMOIMMEPU3AIIH,
¢doronzomepuzaiui, (GOTOXPOMHU3M, (QOTOXUMHUS METAIUIOKOMIUIEKCOB, OOpa3oBaHHWE W pacmlaj
HKCHMEPOB U IKCHUILJICKCOB.

O6H_II/IG OpCaACTABJICHUA O MOJCJIBHBIX IMOBCPXHOCTAX HOTeHLIPIaJ'IBHOﬁ OHCPIrun (1)OTOXI/IMI/I‘leCKOFO
aKTa.

dorononnzays - MHOTO(OTOHHAS MOHU3AIMA U TyHHEIbHAs MOHM3AIMS B CHIBHOM IIOJIE Jiazepa
(anemenTs! Teopun Kenppima).

DneMeHTapHbIe IPEACTaBICHHS O (poToKaranuse.
[Ipoueccsl nepeHoca YHEPTUN IEKTPOHHOTO BO30YKICHUS - MEXaHU3MBI [IEPEHOCA:
JUNONb-TANIoNBHEIN DEpcTepa,

oOMeHHbIH JlekcTepa, SKCUTOHHBIM MEXaHU3M NepeHoca. DKCUTOHHBIE COCTOSIHUS B MOJIEKYJISPHBIX
arperarax, MOJICKYJSIDHBIX KpHcTalulax u (oTocucTemax mnpuponHoro ¢orocunreza. Onucanue B
paMKax TEOpUU BPEMEHHOMU HBOJIFOLIUN KBAHTOBOU CHCTEMBI.

Baxwneiimme gorodbuonornieckue mporeccol - GOTOCHHTE3, 3peHHE, (POTOTAKCHLC.

4. XuMHYecKue peakiud B KOHJCHCHUPOBAHHOH (aze. B3aumoneiicTBue ¢ OKpyKarolei cpemoi.
Xumuueckas (hrU3MKa COIbBATALIIH

[TonsspHOE M HEMOIIPHOE MOJICKYIIIPHOE OKpYX)e-Hue. | mapopmibHOCTE U THIPO()OOHOCTD.
Junons B anekTpudeckom mone. Dddekt HlTapka.

[IpencraBnenuss o teopum Jlopentma, J[lebas, Omnzarepa, Jlunmepr-Mararu. CoBpeMeHHBIC
KOHTHHYaJIbHBIE MOJIENIN COJIbBATAIUH.

JluHaMuKa conbBaTalliyi BO30YKICHHBIX COCTOSHUH. JIMHAMUYECKHIA CTOKCOB CJIBUT.
DneMeHTapHbIC TIPECTABICHHS O CIIEIU(PUIECKON COTbBATAIIH.

CIeKkTpOCKOIUsT MEKMOJICKYIISIPHBIX B3anuMoJieiicTBUA. MUKpocKonuieckas: Teopusi JehaznpoBaHusl
- croxactuaeckas teopust Ky6o, monens bpoyHoBckoro ocumnisitopa.

JlazepHas CHEKTpPOCKONHUS B MCCIEAOBAHWH B3aUMOJCHCTBUSA MOJIEKYNBI-30HA C OKpYyXKaroIleu
MOJIEKYJISIPHOM Cpenoil.

Cemecrtp: 2 (Becennuit)
5. Xumuueckas pu3uKa HAHOYACTHUI[. DIIEMEHThI cOBpeMeHHON HanodoToHnkn

OOmme  mpejacTaBieHUss O  KOJUIOMJAX -  [OBEPXHOCTHBIM  3apsii, JBOWHOW  CIIOH,
3NIEKTPOKUHETHYECKHE CBOWCTBA  HAaHOYACTHII. CraOuiapHOCTh  KOJIJIOUZOB. Teopus
Hepsiruna-Jlanaay-Bepses-OsepOeeka (Derjaguin—Landau—Verwey—Overbeek DLVO). Ctepudeckoe
OTTAJIKMBAaHUE B KOJUIOUJIE.

OO6ume npeacTaBaeHust 00 AIEKTPOHHON CTPYKType HaHOYaCTHL. TepMOIMHAMUKA HAHOYACTHII.

0D, 1D, 2D u 3D pa3MepHOCTb - DIEKTPUYECKUE U ONTHUYECKUE CBOMCTBA HAHOUYACTUI] U
HAHOCTPYKTYD.

[TonmynpoBOJHMKOBBIE HAHOYACTHILBI - KBAaHTOBBIE TOYKH, CIIEKTPAJIbHBIE CBOWCTBA M Pa3MEpHbBIC
3¢ deKkThl. DKCHTOHBI B KpHUCTalUle TBEpAOro Tena. bopoBckmii pamauyc dSkcuToHa. Oddekr
KBaHTOBOTO orpannyenus (Quantum confinement).

Merannuyeckiue HaHOYACTHILBI, IIa3MOHHBIH PE30HAHC M SJIEMEHThl HAaHOIUIa3MOHUKH. lloHsTne
nonsipoHa. lloHsTHe 00BEMHOTO IUIa3MOHA, IOBEPXHOCTHOIO IUIA3MOHA M JIOKAJIM30BAHHOTO
1a3MoHa-nossiputona. [Ina3monnsii pezonanc (ycnopue @pénuxa Frohlich).

Penmakcanus nazmMoHa. @EMTOCEKYHIHAsL CIIEKTPOCKOIIHS.

Moz0BBIi COCTaB NIEKTPOMArHUTHOTO TOJIS B OMMKHEM IoJie HaHouacTuisl. [onsaTre OmmxHero n
JAJIBHETO MOJIS.

Ycunenue 3eKTPOMarHUTHOTO MOl B MOJaX OJIMKHETO OIS

Bo30yxnennas MoJexysna, onTHuecKuil aumnois B OnvxaeM none. Jddexr [apcenna (Purcell).
Ycunenue u ocinaliieHue JIOMUHECIEHIIUH ONTUYECKOTO TUIONS B OJIMKEM I10JIE TUIA3MOHA.



l'uranTckoe komOuHanmonHoe paccesiuue (Surface Enhanced Raman Scattering).
Hanopa3smepHble CHCTEMBI Ha OCHOBE YIJIEpO/a.

OOmme mnpexacraBieHuss 00 DJIEKTPUUECKUX CBOWCTBA HaHouacTwil. IlpencraBneHuss 00
AIIEKTPOIIPOBOANMOCTH HAHOTPYOOK M HaHOMaJI04eK. [IpOBOJMMOCTE HAHOKOMITO3HUTOB.

MarHuTHEIE CBOMCTBA HaHO4YaCTHII. Pa3MepHBIC 3(1)(1)6KTI>I. CynepnapaMarHeTI/IKH.

Ananuthdeckue W OHOAHATUTHYCCKHE MNPUMCHCHUA HAHOYACTHUIL. XI/IMI/II{GCKI/IG, OMOJIOTHYECKHE
CCHCOPHI C UCTIOJIb30BAHUEM HAHOYACTHUII.

6. IIpeoOpa3oBaHne COTHEYHOM YHEPTUH B IEKTPHUECKYIO, XUMUYECKYTO

TepmonrHamuKa MpeoOpa3oBaHUs COTHEYHON SHEPTHH.

TepmoanekTpruueckoe peodpazoBaHUeE.

dotoanekrpuueckoe npeodpazoBanue. PoTorhGEKT B MOTYNPOBOTHUKAX.

MHoroskcuToHHBIE BO30YXIeHUS M OKe Mporecchl B HAHOYACTHIAX MOTYIMPOBOIHUKA: MOXKHO JIN
MOBBICUTH K.II.J. MIPE0Opa30BaHUs SHEPTHU CBETA B IEKTPUYECTBO (XMMHUYECKOE TOIUIMBO) 3a CUET
KBaHTOBBIX 2P (PEKTOB B HAHOPA3MEPHBIX CUCTEMAX ?

ITpeoGpa3zoBanue SHEPTUM CBETa B XMMUYECKOE TOIUIMBO, (poTo3meKkTponu3 Boabl. PoTopasaeneHue
3apsiIOB B MOJICKYIISIPHBIX CHCTEMax M B OIYNPOBOAHUKAX. DOTOKaTAMUTHIECKOE PA3IOKEHHE BOIBI
Ha KHCJIOPOJ U BOAOPOI.

®ortorenepamust Toka. DOTOBONBTAaMYECKUE CONHEYHBIE SYCHKM W3 ME30MOPUCTHIX IUICHOK
MOJTYIPOBOJHUKOBBIX HAHOYACTHUI] CEHCHOMIM3MPOBAHHBIE KpPACHTENSMH, COJHEUHBIE SYCHKH C
UCTIOJIb30BaHNEM KBAaHTOBBIX TOUYEK, COTHEUHBIC STYCHKH HA OCHOBE MOJIMMEPOB.
®oT00MOKATATUTHYECKNE CUCTEMBI JJISl Pa3JIOKEHUsS] BOJBI Ha BOAOPOI M Kuciopoa. CoBpeMeHHbIE
MOAXOBl K MCIIONB30BAaHHUIO MPUPOIHBIX (DOTOCHCTEM ISl BOCCTAHOBJIICHHUS BOJABI O BOAOpPOJA M
(boTOodIeKTPOIM3a BOABI 10 KUCI0pona 1 Bogopoaa. ConpsiKeHUe ¢ TOTIMBHBIMU JIEMEHTaMH.

7. Xumuueckasi pU3uKa B MEJMIIMHE M HAyKaX O XKU3HU. JJIEMEHTHI COBPEMEHHOM O0MO(OTOHUKH

OnTruecknue METOIbI BU3yalln3allui OMOTKaHU (KJIETKAa, TKaHb, OPTaHU3M), Ja3epHasi JUarHOCTHKA,
Jla3epHasi XUPYPTus TKAHEH U KIETOK.

COBpeMeHHBIe MapKepbl JIA OITHYECKOMN MHKPOCKOIIMK HAa OCHOBC IMHUIMCHTOB, KBAHTOBBLIX TOYCK,
JJFIOMMHCCIICHTHBIX HAHOYAaCTUI, IIJIa3MOHHBIX HAHOYACTHIL, IBECTHBIX JTFIOMHHCCIHCHTHBIX OEIIKOB.

CoBpemeHHbIE METObI HETMHEWHOHN 1 KOTePEHTHON ONTUYECKOM MUKPOCKOTIHH.

Mukpockonusi cyOaquppakIIMOHHOTO pa3pelieHnss — MUKPOCKONHS OJNVMXHETO TOJsl M HelTWHeHHast
ONTHYECKAsT MUKPOCKOIIHS.

OnTHnyeckass MUKPOCKONHSA OAMHOYHBIX MOJEKYJI. MHKPOCKOIUSI C HMCIOJIb30BAHUEM ONTHUYECKUX
30H/I0B U IIPUHLHUIIOB UIIONIb-IUAIIONBHOTO neperoca 3ueprun FRET.

HccnenoBanus AMHAMUYECKHX MTPOLIECCOB B OMO0OBEKTAX PA3ITUUHON IPUPOJIBL.

XUMHKO-(PU3MUECKUE METO[bl OMO(OTOHMUKM B OIPEACICHUH COCTaBa W IPOCTPAHCTBEHHOT'O
pacmpeneneHuss OHOOPTaHWYECKHX KOMIIOHEHT U JIOKIM3AallMKd TaToJOTHid B OMOOOBEKTax
pa3IM4HON PUPOABI (KIIeTKa, TKaHb, OPTAaHU3M H T.II.),

HanpaBneHHast JOCTaBKa JIEKAPCTB, XMMHKO-(DM3MYECKUE METOIbl MAHUIYJIHPOBAHUS JOCTaBKON
JIEKapCTBEHHBIX IPENapaToB K MECTy JIOKAJIW3AIMU TMATOJIOTHM, Ja3epHas M ONTHYECKasl Teparms,
METO/IBI JIe3NH(EKIINU aHTUOMOTHK PE3UCTCHTHBIX OAKTEpUH 1 MUKPOOPTaHU3MOB.



CoBpeMeHHbIE XUMUKO-(PH3HYECKHE METObl AKTUBALIMM UMMYHHON CHCTEMBI, ONTHYECKHE METOMIbI
YOpaBJICHUS aronToO30M, METONIbl (POTOXUMHUYECKOH, (OoTOoTepMaNbHON H  (HOTOMUHAMHUYECKON
Tepanuy B OHKOJIOTHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

yueOHas ayIuTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py10BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Teopetnueckas ¢usuka [Tekcr] : B 10 1. T. 3 : KBanTOBas Mmexanuka. HepensTuBucTckas Teopus :
yue0. mocobue /i By30B: pek. M-Bom obpazosanus P® / J1. /1. Jlanmay, E. M. JIudmwi ; mox pex. JI.
I1. [TuraeBckoro .— 6-¢ u3na., ucnp. — M. : Gusmarnurt, 2008 .— 800 c.
2. Teopernueckas ¢pusuka [Tekcr] : B 10 T. T. 1 : Mexanuka / JI. JI. Jlanaay, E. M. JIudmui ; oz

pex. JI. [TuraeBckoro - M.®@u3zmariut,2017
3. KBanToBast MexaHHWKa U KBaHTOBas XxuMusl [ TekcT] : yueOHuk /it By3oB / H. @. CrenanoB .— M. :

Mup ; Uzn-so MI'Y, 2001 .— 519 c.
4. Teopus crpoenns monekyin [Texct] / B. . Munkun, b. [. Cumkun, P. M. Munses -

Pocros//].®ennkc,1997

JlononHuTeNbHAS TUTEPATypa
1. Crpoenue Mornekyn v kBaHToBasi xumus [ Tekcr] : yue6. nocobue ains By30B / A. U. lementses, C.
O. AnamcoH ; M-Bo oOpa3zoBanust u Hayku Poc. @enepanuun, Mock. puz.-texH. uH-T (TOC. YH-T .— M. :

W3n-Bo M®TU, 2008 .— 252 c.
2. KBanToBast xumusi. MoJeKylibl, MOJIEKYIISIpHBIE CUCTeMBI B TBepble Tena [Teker] / B. T.

Hupenscon - M.BUHOM. Jla6. 3nanmii,2010

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NPOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

HE NPEAYCMOTPEHBI.
9. MeToauyeckue yKazaHus AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydalIui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIQJETh OONIUM TMOHSTHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPaKTUKE.
B pesynbrate u3yueHus TUCHUIUIMHBI CTYACHT OJKEH 3HAaTh OCHOBHBIEC OMpPENETICHUS AMCIUIIUHBL,
YMETb IPUMEHSITh TOJYUCHHBIC 3HAHUS /ISl PEILICHUS] PAa3IMYHbBIX 3ajad.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATHUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHUILTHHE;

— BEJICHUA KOHCIIEKTa 3aHATUH;

— HANPSHKEHHON CaMOCTOSTEITLHON PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMN JTUTEPATYPHIL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIX 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

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: B.A. Hanrouenko, a-p ¢pu3.-mar. Hayk, mpogeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CrnocoGeH  BbIIBUTATH  THUIOTE3Bl, CTPOUTH
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN MaTeMaTHYeCKHe MOAENHM M ONMCAHHWA HU3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHHUH U MPOIIECCOB, OLICHUBATh KAYeCTBO pa3paboTaHHOM
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
OKCIIEPUMEHTAIBHBIC METOJIbl MCCICAOBAHUN K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
pe3yabTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUA JUCHUILJIMHBI «®DoToHMKA MOJICKYJISIDHBIX 1 HAHOPA3MCPHBIX CUCTCM» O6y‘laIOH_[PII>'IC$I
JOJIKCH:

3HATb:

(bu3nveckue cBoOicTBa BO30OYK/ICHHBIX COCTOSIHHI B MOJIEKYJIaX, HAHOYACTHIIAX, TBEPJOM TeJIe;
OCHOBBI TEOPHIA JIECMEHTAPHBIX (POTOXUMHUYECKHX U POTOPU3MYECKHUX TIPOIECCOB;
0 (PU3MYeCKNX MPUHIUNAX (HOTOIIEKTPOXUMHH, (HOTOKAaTaan3a M MpeoOpa3oBaHUs COIHEYHOM
SHEPTHUH;
OCHOBHBIE TIPEJICTABICHUS O MPUPOIHBIX (POTOXMMHYECKHX Ipoleccax - (OTOXUMHUH aTMOChEpBI,
HPUPOTHOTO (HOTOCHHTE3A U 3PEHHU;
HOPSAKA (PU3NYECKUX BEJIMYMH, XapaKTEPHBIX IS JIEMEHTApHBIX MPOLECCOB (OTOXMMHH H
¢dborodusznky.
yMeThb:

abcTparupoBarbCsi OT HECYIIECTBEHHOTO IPH MOJEIHPOBAHMM PEAJbHBIX MOJIEKYJISIPHBIX
IIPOLIECCOB;
JieJ1aTh NIPaBUJIbHBIE BBIBOJIBI U3 COIOCTABIIEHUS PE3Y/IbTaTOB TEOPUU U IKCIIEPUMEHTA;
MPOU3BOIUTH YMCICHHBIE OLICHKH I10 MOPSIKY BETHYUHBI;
JienaTh Ka4eCTBEHHBIE BBIBOJIBI IIPH MEPEX0/Ie K MPEEIbHBIM YCIOBUAM B U3y4aeMbIX IpoOiemMax;
3¢ PEKTUBHO HCHOIB30BaTh MH(POPMALMOHHBIE TEXHOJOTUHM W KOMIIBIOTEPHYIO TEXHHUKY JUIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.
BJIaJeTh:

HaBBIKAMU OCBOEHUS OOIBIIOT0 00heMa HHPOPMAITUH;
HaBBIKAMH CAMOCTOSTEIIEHON pab0ThI B HAYYHOH OHOIMOTEKE, 1a00paTOpuu U HHTEPHETE;
KYJIBTYPO# IOCTAHOBKU M MOJCIMPOBAaHUs (HU3HMYESCKUX 3a/1a4;
HaBBIKAMH TEOPETHYSCKOTO aHalM3a pealbHBIX 3ajad, CBSI3aHHBIX CO CBOMCTBAMH MOJICKYI,
9JIEKTPOMArHUTHOTO M3JIy4YEHHS i B3AaUMOACHCTBUS MKy HUMH.

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

C nenplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHsATHUsl.

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

Bonpocs! k quddepeHnmpoBaHHOMY 3a4eTy:

1) VYpaBuenue Ulpenunrepa ansi mojekyisl. [loBepXHOCTh MOTEHIMaIbHOW »Hepruu. [luarpamma
S6noHCKOTO.




2) Omeparop IIOTHOCTH YHUCTOTO COCTOSTHHUSL.

3) DBomroIys oreparopa MmiIOTHOCTH.

4) Omneparop MIOTHOCTH CTATUCTHUYECKOTO aHCAMOJISI.

5) Omneparop MIOTHOCTH B IIpeacTaBiIeHnH JInyBUILIS.

6) VYpaBuenue Ilpenunrepa s nomynpoBoanuka. Dynkuua broxa, KBasuUMMynbc, 30HHas
CTPYKTYpa.

7) DKCHUTOHBI U 3JIEKTPOH-IBIPOYHBIE MAPHI.

8) IIpaBuna orbopa ans TBeproro teina. [Ipsmbie 1 HENPSMbIE TEPEXOIBI.

9) IlonynpoBoAHUKOBBIE HAHOYACTHUIIBL. Pa3mMepHbIle KBaHTOBBIE AP EKTHI.

10) KBaHTOBBIC TOUKH.

11) HanoTpyOKy 1 HAHOCTEP>KHU, HAHOTIPOBOJIOKH M HAHOJIHCTHI

12) [Ina3menHble KojaeOaHUs IMEKTPOHOB B MeTaiie. [Juanekrpuueckas GyHKIMA MeTaa.
13) IloBepXHOCTHBIH IIa3MOH-TIOJISIPUTOH.

14) [onsipuzyemMoCTh METAJUINYECKON HAHOYACTHUIIBI B AWAJIEKTpHKe. Pezonanc Mu.

15) Mogap! 371€KTpOMarHUTHOTO TOJISA B OJIMKHEM T10JI€ HAHOYACTHLIBL.

16) YcuneHue cBeTOBOro MoJjsl B OJIMKHEM T10JI€ METAITMYECKOH HAHOYACTHIIBI.

17) BzaumopeiicTBue ONTHYECKOTO IUMOJS C ITUTA3MOHOM. YCWICHHE IIOMUHECHEeHIMU. DddexT
TUTaHTCKOTO PaMaHOBCKOTO PacCEsIHHUS.

18) BuyTpenHsis = KOHBepCcHS, HHTEpKOHBepcHs. KBaHTOBBIII  BBIXOX  JIIOMHHECIICHIIHH,
dhocdopecrenym, HOTOXMMHIECKON pPEaAKIIHH.

19) Iunonb-aunonsHbli IEpEHOC SHEPTUU.

20) OOMEHHBII MEXaHU3M IIEPEeHOCa YHEPTUH.

21) DKCUTOHHBIM MEXaHU3M IIEPEHOCa IHEPTUH.

22) DKCUMEp U DKCHIIIIEKC.

23) Ipornecchl GpoToceHCHOUTU3aUN

24) CpoboaHas 3HEPTHUs PeaKLUKU IepeHoca MEKTPOHA.

BOHpOCLI K 3K3aMCHY:

1) VYpasuenue Ulpenunrepa anst monekyinsl. [loBepXHOCTh MOTEHUMAIBHOW 3HEpruu. [luarpamma
S165oHCKOTO.

2) Omeparop IIOTHOCTH YHUCTOTO COCTOSHHUS.

3) DBomroIys oreparopa MIOTHOCTH.

4) Omneparop MIOTHOCTH CTATUCTHUYECKOTO aHCAMOJISI.

5) Omneparop MIOTHOCTH B IIpeacTaBiIeHnH JInyBUILIS.

6) VYpaBuenue Ilpenunrepa s nomynpoBoanuka. Dynkuua broxa, KBasuUMMynbc, 30HHas
CTPYKTYpa.

7) DKCHUTOHBI U 3JIEKTPOH-IIBIPOYHBIE MAPHI.

8) Ipasuna orbopa ans TBeproro Teina. [Ipsmbie 1 HENpPSMBbIE TEPEXOIBI.

9) IlonynpoBoAHMKOBBIE HAHOYACTHUIIBL. Pa3mMepHbIle KBaHTOBBIE AP (EKTHI.

10) KBaHTOBBIC TOUKH.

11) HanoTpyOKy 1 HAHOCTEP>KHU, HAHOTIPOBOJIOKH M HAHOJIHCTHI

12) [Ina3menHble KojaeOaHUs IMEKTPOHOB B MeTaiie. [Juanekrpuueckas GyHKIMA MeTaa.
13) IloBepXHOCTHBI IIa3MOH-TIOSIPUTOH.

14) [onsipuzyeMoCTh METAJUINYECKON HAHOYACTHUIIBI B AWAJIEKTpUKe. Pezonanc Mu.

15) Mogap! 371€KTpOMarHUTHOTO TOJISA B OJIMKHEM T10JI€ HAHOYACTHLIBL.

16) Ycunenue cBeTOBOro MoJjsl B OJIMKHEM T10JI€ METAITMYECKOH HAHOYACTHIIBI.

17) BzaumopeiicTBue ONTHYECKOTO IUMOJS C ITUTA3MOHOM. YCWICHHE IIOMUHECHEeHIMU. DddexT
TUTaHTCKOTO PaMaHOBCKOTO PacCEsTHHUS.

18) BuyTpenHsis  KOHBepCcHS, HHTEpKOHBepcHs. KBaHTOBBIII  BBIXOX  JIIOMHHECIICHIIHH,
dhocdopecrernym, HOTOXMMHIECKON PEaAKIIHH.

19) Iunonb-AunonsHbId IEpEeHOC SHEPTUU.

20) OOMEHHBII MEXaHU3M IEPeHOCa YHEPTUH.
21) DKCUTOHHBIM MEXaHU3M IIEPEHOCa IHEPTUH.
22) DKCUMEP U DKCHIIIIEKC.



23) IIpoueccel hoToceHCHOMITN3AITUT

24) CBo0OoHast PJHEPTHUS PEaKIUU TepeHoca dIIESKTPOHA.

25) ®orouHAYIUPOBAHHBIM TepeHoc 3nekTpoHa. CBoOomHas dHeprus (OTOXMMUYECKOH peakIiu
nepeHoca 3meKkTpoHa. Ponb cpensl.

26) Teopust Mapkyca. DHeprusi peopraHu3alui cpelibl. INEKTPOH-IIEKTPOHHOE B3aUMOACHCTBHE.

27) IlapaGonuueckas 3aBUCUMOCTb KOHCTAHTBI CKOPOCTH PEaKIUH MEPEHOCa dIEKTPOHA OT CBOOOTHON
3Hepruu peakuu. [IpsMol 1 MHBEPCHBIN PEXUM NEPEHOCA NIEKTPOHA.

28) ®oTOMHIYyIIMPOBAaHHBINA IEPEHOC TPOTOHA.

29) ®oTonoHM3AITHS.

30) OgaodoToHHBIE U MHOTO(OTOHHBIE TIPOIIECCHI.

31) ®otoaucconmarus. dotonzomepusaus

32) Ilepunmkandeckre KOHIIEPTHBIE PEAKIUH.

33) doToxpoMu3M B MOJIEKYJISIPHBIX peakuuax. Konuueckoe nepeceueHue.

34) ®orononumepu3zaius, crabuau3arysi 1 GoToerpagalys MOJIMMEPOB U TUTMEHTOB
35) doToxuMHuUECcKHe peaklMi OpraHN4YeCKOro CHHTE3a.

36) ®doToXxMMHUYECKHE IMPOIECChl Ha TpaHUIlC pas3liena TBEpAOe Telno/ TBEpAOe TeNo, TBEpAOe
Ten0/3neKTponuT. POTOMHAYLHMPOBAHHOE pa3zelicHUE 3apsiia

37) TepmoarHaMHKa IPe0OPa30BaHUs COTHEYHOTO CBETA.

38) ®oT0oIM3 BOIHI.

39) ®oroBosnbTanyeckue u HoToraJbBaHUYECKUE STUCHKH.

40) DnemeHTapHble (HOTOXUMHUUECKHE PeaKIUU B arMocdepe. 3aluTa 030HHOTO CIIOSI.
41) bakrepuanpnsiii porocuntes. PoTOCOOMPAIONINIT aHTEHHBII KOMILICKC.

42) PactutenbHbii (OTOCHHTES.

43) DnemeHTapHbIE (POTOXUMUYECKHE ITPOLECCHI 3PCHHUS.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIIECTOB:

IIpumep 1:
1. ®OTOXPOMHU3M B MOJICKYJISIPHBIX PEAKLIUIX.
2. Ina3mMeHHbIe KOEOaHUS AIEKTPOHOB B MeTaiie. Juanekrpuueckas GyHKLIUS MeTasua.

[Ipumep 2:

1. bakrepuanbublil poTocunTes. Porocodbuparomnii aHTEHHBIA KOMILIEKC

2. VYpaHenue Illpeaunrepa amsa Mmonekyisl. [IoBepXHOCTh MOTEHIMANBbHONW >Heprud. Jlmarpamma
S16moHCKOTO

Kpurepun onennBanus
Onenka ommuyHo 10 OanoB - BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOHM MpOrpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omm4yHO 9 0OamoB -  BBICTABISETCS  CTYIEHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a/]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHO 8§  GasnoB - BBICTaBJSIETCA  CTYICHTY, IIOKa3aBLIEMy BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomio 7 0ajoB - BBICTABIAETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepuall, TPaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyUYCHHbIC 3HAaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.



OtmeHka xopomro 6 0ajoB - BEICTABISICTCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, 'PaMOTHO H TI0
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka xoporo 5 6ajioB - BBICTABISIETCS CTY/ICHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall, IPaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NOJTyYeHHbIC 3HAaHHs HAa MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ynoBIETBOPUTENHEHO 4 0ana - BBICTABISICTCS CTYJIEHTY, IOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapYILECHUS JIOTHYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHHU MIPOrPAaMMHOIO Marepuaia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ynOBIETBOPUTENHEHO 3 0ajla - BBICTABISICTCS CTY/ICHTY, IOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OueHka HEyJOBJIECTBOPUTENILHO 2 0alia - BBICTABISICTCS CTYACHTY, KOTOPBIH He 3HaeT OoJblieil YyacTu
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEyHOBIECTBOPUTENHHO | Oan - BBICTABIACTCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOIO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoenennn auddepeHIMpoOBaHHOTO 3ayeTa olyuaromemycs: mpefocrasinsercd 30 MUHYT Ha
noaroroBky. Onpoc oOydaromerocsi mo OWJIETy HE JOJDKEH IMPEBBIIIATh OAHOTO aCTPOHOMUYECKOTO
yaca.

ITpu mpoBeneHNH yCTHOTO 9K3aMeHa oOydarolieMycs mpegocrasisiercs | yac Ha nmoarotoBky. Ompoc
oOyyaromerocst o OuieTy He IOJHKEH MPEBBIIAaTh OJHOTO aCTPOHOMUYECKOTrO Yaca.



