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 "®otoHnKa MONIEKYISPHBIX 1 HAHOPA3MEPHBIX CUCTEM' TMpEayCMaTpHUBACT:
- M3YyYEeHHE OCHOB COBpeMeHHOU (poToxmmun, HOTOOU3NKH, IMEKTPOHHOHN CIIEKTPOCKOIIHH;

- OBJAJICHHE 3HAHHMSAMHU O PEAKIMOHHOH CIIOCOOHOCTH BO30Y>KACHHBIX COCTOSHHN MOJIEKYJ, HAHOYACTHII,
¢dorodepMeHTOB, TBEPIBIX TEI;

- BBEJICHHE B OCHOBHBIC KJIACCHI IPUPOIHBIX M HHIYCTPHUAIBHBIX (DOTOXMMUYECKUX HPOLIECCOB.
3agagamMu Kypca sIBISIFOTCS:

- npuobpeTeHrne 0a30BbIX 3HAHUA O TPUPOE BO30YKACHHBIX COCTOSHUH B aroMax, MOJEKYNax,
HAHOYACTHUIIAX, TBEPAOM TeJie: TONIOMICHHE M H3IYyYCHHE CBETa aTOMaMH M MOJIEKYJaMH; MOBEPXHOCTb
NOTEHIMAIIBHOM YHEPruM; IMOIIONICHUE M H3JIyYeHHE CBETa IOJYHPOBOAHUKAMH, IOIYIPOBOIHHKOBBIMH
HAHOYACTHUI[AMH; B3aMMO/ICHICTBHE CBETA C METAJUIAMH U METAIUTMYECKUMU HAHOYACTHIIAMH, TIPE/ICTABICHUE O
IU1a3MOHE-TIOISIPUTOHE.

- OCBOCHHE CTyICHTaMHM 0a30BbIX 3HAHUM O (GOTOPHU3MUECKHX MpoIeccaX B MOJIEKYISPHBIX CHCTEMax:
¢dorodusnueckue mpouecchl Ae3aKTHUBAUMU  BO30YKIEHHBIX COCTOSHUH; BHYTPUMOJICKYJSIDHBIE |
MEKMOJIEKYJISIpHbIE KaHaJbl AE3aKTUBALMHU; O€3M3IIydaTeNbHbIM MEePeHOC 3HEPIHH; SKCHMEP M SKCHIIEKC;
npoueccs GOTOCCHCUOMITU3ALIH.

- OCBOGHHE CTyJCHTaMH 0a30BbIX 3HAHUH O (HOTOXUMHUYECKUX MpoIeccax: OAHOPOTOHHbIE U MHOTO()OTOHHBIE
npoueccel; (OTOMHIYLUPOBAHHBI IEPEHOC JJICKTPOHA; (HOTOMHIYIMPOBAHHBIH IIEPEHOC IPOTOHA;
¢doronucconmanys; QporonmoHmsanys; (poromsoMepHszanusd; TMEPUIUKINYCCKAE KOHIIEPTHBIC PEaKIHH;
¢doromonmumepuzanus; crabunmzanms u (QOTomerpajands MOJTUMEPOB M IMHIMEHTOB; (OTOXUMHUYECKHE
peaKInu OPraHuvIeCcKOro CHHTE3a;

- NpUOOpPETEHHE OCHOBHBIX MPEIACTaBIEHUH O  (OTOAIEKTPOXMMHUHU  MOJYNPOBOJHUKOB U
MOJTYIPOBOJHUKOBBIX HAaHOYACTHUII, (OTOKATANIN3E U MPe0OpPa30BaHUM COJIHEYHOH SHEPruu: (POTOXMMUYECKHE
mpoleccsl Ha  IpaHULE  pas3aena  TBepAOe  TENO/TBEpAOE  TElO, TBEPAOE  TEJO/3JIEKTPOIINT;
(GOTOMHIyLIMPOBAHHOE pa3ZelieHne 3apsAaa; TepMOAMHAMUKA MpeoOpa3oBaHMs COJIHEYHOIO CBETa; (OTONIN3
BOJIBL; (DOTOBOJIBTAMYECKHE U (POTOTAIbBAHUUECKUE STUCHKH.

- mpuoOpereHre 0a30BBIX 3HAHUI O MPUPOJHBIX (OTOXMMHUYECKHX Mporeccax: (poToXumus armochepsr;
MPHUPOAHBII POTOCHHTES.

ITo pe3ynbraramMm OCBOEHHS AUCIIUIIOMHBI CTYAEHT JOJDKEH:

3HaTh:

[l ¢usnyeckue cBoiicTBa BO30YXKICHHBIX COCTOSIHUI B MOJIEKY/IaX, HAHOYACTHIIAX, TBEPIIOM TEJIE;

[J OCHOBBI TEOPHI DIIEMEHTAPHBIX (POTOXUMHUYECKUX U (OTOPHU3NUECKUX MPOIIECCOB;

[J 0 ¢pu3MYIECKUX NPUHIUIAX (OTONIEKTPOXUMUH, (PoTOKaTamm3a 1 Mpeodpa3oBaHUsl COTHEUHOMN dHEPTHH;

O OCHOBHBIE€ MPEACTABICHHUSA O TNPHUPOAHBIX (POTOXMMHUYECKHUX Mporeccax - (OTOXUMHHM aTMOChepHl,
MPUPOAHOTO (POTOCUHTE3A U 3PEHUU;

0 NOpSIIKA  (DM3MYECKUX BEIMYHMH, XapaKTePHBIX JUIS OJIEMEHTApHBIX IIPOLECCOB (OTOXUMHH H
dboroduzuky.

YMeTs:
abcTparupoBarhesi OT HECYIIECTBEHHOTO MPH MOJISTUPOBAHUH PEATBHBIX MOJICKYJISIPHBIX TPOIIECCOB;
JIeNIaTh MPaBUIbHbIE BHIBOBI U3 COMOCTABICHUS PE3yJIbTaTOB TEOPHH U IKCIIEPUMEHTA;

O

O

[J 1pou3BOAMTH YUCICHHBIE OLIEHKU 110 NOPSAKY BEJIUYHMHBI;

[l nenaTh Ka4eCTBEHHBIE BBIBOBI IPH NEPEX0JIE K MPEAETbHBIM YCIOBUIM B H3y4aeMbIX IpodiIeMax;
O

3} (eKTUBHO MCTIOIB30BaTh HH(OPMAILIMOHHbBIE TEXHOJIOTHU U KOMIBIOTEPHYIO TEXHHUKY Ul TOCTHKCHUS
HEOOXOIMMBIX TEOPETHUECKHUX U MPUKIIAJAHBIX PE3YJIbTaTOB.

Brnaners:

[] HaBBEIKAMHU OCBOCHHS OOJBIIOr0 00bheMa HH(popMaIny;

[] HaBBEIKAMHU CaMOCTOSITEIIFHON paOOTHI B HAy4YHOI OMOIMOTEKe, 1a00paTOpUu U HHTEPHETE;
[ KyapTypoid MOCTAaHOBKH M MOJCTUPOBaHUS (PU3HUECKUX 33]1ad;

[ HaBbIKaMU TCOPCTHUYCCKOIO aHaJIM3a pCaJiIbHbIX 3a4da4d, CBA3AHHBIX CO CBOMCTBaMH MOJICKYIJI,
SJICKTPOMArHuTHOI'O U3JIYUCHUS U BSaHMOHeﬁCTBHﬂ MCXKIY HUMU.

OcHOBHOE cofepxaHHue Kypca U3JIOKEHO B CIEAYIOIIUX pa3aesax:

1. BsaumoneiictBue cBeTa ¢ MeTaylaMM M METAUIMYECKUMH HAHOYACTHLIAMH, IIPEICTABIECHUE O
IJ1a3MOHE-TOJIIPUTOHE

2.  BzammopeilcTBHE cBeTa C MeTANIaMH M METAUNIMYECKHMMHM HAHOYACTUIAMH, IPEICTaBICHHE O
1a3MoHe-nossiputoHe 11



BayTpumonexynspHast Je3aKTUBaLMsI MOJIEKYIT

MexaHu3M MeXMOJIEKYJISIPHOIO IIEPEHOCa SHEPTUU

[Tornowmenue u U3j1yd4eHUue cBeTa aTOMaMU U MOJIEKYJIaMU.

[Tornomenue u u3lydeHue cBeTa MNoIyIpOBOAHUKAMH, [10JyIPOBOJHUKOBBIMY HaHOYACTUIIAMH I.
[Tornomenue u u3ilydyeHue cBera NoJIyIpOBOAHUKAMY, [10JyIPOBOIHUKOBBIMU HaHOUacTHLIaMu 11

e A S

[IpeobpazoBanue conHewHOM dHEpruH 1.

9. TlpeoGpazoBanue conHedHol suepru 11

10. Tpuponnsiit potocunTes I1. 3penue.

11. ®oToXUMHUYECKHE TETEPOTUTHIECKUE peaKIni .

12. ®oroxuMuueckue rereponurudeckue peakuu I1.

13. ®oroxumuueckue rereponutnyeckue peakuuu I11.

14. ®oToxuMHYECKHE TOMOJIIUTUYECKHE Peakiuu [.

15. ®oroxumuueckue romonutTudeckue peakiuu Il.

16. ®oroxumus armochepsl. [Ipupoasiit poTocunTes 1.

17. ®OTO31EKTPOXUMHS TOITYTIPOBOJHUKOB U MTOTYHPOBOIHHKOBBIX HAHOYACTHII, (POTOKATAIIN3.

1. lean u 3apa4n

Heas AucOUNIHHBI
* U3y4YCHHE OCHOB COBPEMEHHOU (HOTOXUMHH, POTODU3UKH, HIIEKTPOHHON CIIEKTPOCKOIIHU;
. OBJIaJICHHE 3HAHMSAMH O PEAKIMOHHOH CIIOCOOHOCTH BO30YKACHHBIX COCTOSHHH MOJICKYI,
HaHOYacTHIl, (POTOYEPMEHTOB, TBEPBIX TEIT;
* BBEJCHHUE B OCHOBHBIC KJIACCHI IPUPOIAHBIX H UHYCTPUAIBHBIX (DOTOXUMHYECKUX TPOLIECCOB.

33]13‘[]([ JAUCHUIIINHBI

* mpuoOpereHne 0a30BBIX 3HAHWH O TPHUPOAE BO30YKACHHBIX COCTOSHUM B aroMax, MOJEKYJax,
HAHOYACTHUIIAX, TBEPAOM TeJIe: TIONIONICHNE U U3ITydeHUE CBETa aTOMAMH M MOJICKYJIaMU; TOBEPXHOCTb
NOTCHUIMAIBPHOH  DHEpruM;  TNODIOIIEHHE W M3JIydYeHHe  CBEeTa  HOJYNPOBOJHUKAMH,
MOJTYIPOBOJHUKOBBIMA HAHOYACTHIIAMH; B3aHMOJECHCTBHE CBETa C METAZIAMH M METaJUIMYeCKUMHU
HAHOYACTHUI[AMHU, MTPEACTABICHHE O TJIa3MOHE-TIOJISIPUTOHE.

* OCBOCHHE CTyIEHTaMH 0a30BbIX 3HAHUH O (POTOPUINUECKUX MPOLIECCaX B MOJIICKYISIPHBIX CHCTEMaX:
¢doTopu3nuecKkue NPOLECCH e3aKTUBAIMK BO30YXKIEHHBIX COCTOSHUM; BHYTPUMOJIEKYISIPHbIE H
MEKMOJICKYJISIPHBIC KaHAIIbl JIe3aKTUBALMHU; OC3U3IIydaTeIbHBIA TEPEHOC JHEPTUH; JKCUMEp H
IKCHUILIEKC; MPOLECChl (POTOCCHCUOMITU3AIUH.

. OCBOCHHUE CTyJICHTAaMH O0a30BBIX 3HAHWH O (OTOXMMHUYECKUX TMpoleccax: OAHO(POTOHHBIE W
MHOTO()OTOHHBIE TIPOLECCH]; (POTOMHAYIIMPOBAHHBIM TEPEHOC JIIEKTPOHA; (OTOMHIYUPOBAHHBIH
MepeHOC TMPOTOHA; oToxucCconMaIys; (OTOMOHU3ANKSA; (OTOM30MEpH3aLUs; TMEPULIUKINIECKHE
KOHIICPTHBIE peakinuy; (QoromomuMepusanus; craduwiu3amus ©u (QOTomerpajanus I[OJMMEPOB U
MUTMEHTOB; (POTOXUMHUYECKHE PEAKI[H OPTaHMYECKOTO CUHTE3a;

. NpUOOpETeHHEe OCHOBHBIX IIPEICTAaBICHUH O (POTOIIEKTPOXUMHUHU TIONYNPOBOAHUKOB H
MIOJYIIPOBOJJHUKOBBIX ~HAaHOYACTHL, (OTOKaTamm3e W TNpeoOpa3OBaHMU CONHEYHOW DHEPTHH:
doToXuMHYECKHE TIpOIecChl Ha TpaHMIE pasfena TBEpAOe Telo/ TBEpAOe Telo, TBEepAoe
TEJIO/MEKTPONNT; (HOTOMHIYNMPOBAHHOE pa3JeiieHue 3apsjia; TEePMOAMHAMHUKA IpeoOpa3oBaHuUs
COJJHEYHOTO CBETa; OTONH3 BOJIbI;, (POTOBOJIBTANYECKHE U (POTOTAIbBAHNYECKHE TUCHKH.

. npuobpeTeHne 0a30BBIX 3HAHWUH O MPHUPOTHBIX (DOTOXUMHUECKHUX IMporeccax: (OTOXHMUS
arMoc¢epbl; IPUPOIHBINA (POTOCHHTES.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
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  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

3HATh:
[l ¢u3nyeckue cBOMCTBA BO30OYK/ICHHBIX COCTOSIHUI B MOJIEKYJIaX, HAHOYACTHIAX, TBEPIOM TeJIe;
[]  OCHOBBI TEOPHI1 HIIEMEHTAPHBIX (POTOXUMHUYECKUX H (POTOYUZNIECKUX POLIECCOB;
[J o ¢usuyeckux NpUHIHUNAX (POTOIIEKTPOXUMHUH, (PoTOKaranusa U NpeoOpa3oBaHUS COITHEYHOM
SHEPTHUH;
[l OCHOBHBIC MPEACTABICHHS O IPUPOAHBIX (HOTOXUMUYECKUX Hporeccax - (HOTOXUMUH aTMOChepsbl,
HPUPOTHOTO (HOTOCHHTE3A U 3PEHHU;
[l nopsaku (U3WYECKUX BEIUYUH, XapaKTEPHBIX JUIS DJIEMEHTAPHBIX IPOLECCOB (OTOXUMHU U
¢dorodusznky.

YMETh:
0 abCTparupoBaTbcsi OT HECYLIECTBEHHOTO IIPH MOJICIMPOBAHUHM PEAIBHBIX MOJCKYJISPHBIX
HPOLIECCOB;
[l nmenarb MpaBUIIbHBIC BBIBOJBI U3 COMOCTABIICHUS PE3YJIbTaTOB TCOPHH M DKCIICPHMEHTA,
[] MpOW3BOAUTH YHCICHHBIC OILICHKH 10 MOPSAKY BETHYHHBL,
[l nmenarb Ka4eCTBEHHbIC BHIBOJIBI IIPH MIEPEXO/IE K MPE/ICIIbHBIM YCIOBUSM B H3y4aeMbIX IIpoOiIeMax;
) 5¢¢eKTHBHO HCHONB30BaTh MH()OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHKY JUIS
JTOCTH)KEHHUS] HEOOXOIMMBIX TEOPETHYECKUX M IPHKIIATHBIX PE3Y/IbTaTOB.

BJIQJICT!

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;

[l HaBBIKAMH CaMOCTOSTEIBHOW pabOTHI B HAyYHOI OMOIMOTEKe, TabopaTopuy 1 HHTEPHETE;

[l KyJnbTYpO# HOCTaHOBKU M MOJCIHPOBAaHUs (HU3MYESCKUX 3a/1a4;

[]  HaBBIKAMH TEOPETHYECKOTO aHajM3a PEajbHBIX 3a/1ad, CBA3aHHBIX CO CBOWCTBAaMH MOJIECKYI,
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
OCHOBBI TEOpUM CTPOEHUS BEIIECTBA.
1 VYpasuenue lllpenunrepa. 8 15
[ToBepXHOCTh NOTEHIMATIBHOMN SHEPTUN
B3aumonericteue KBaHTOBAHHOTO
) JIEKTPOMAarHUTHOIO IOJSL C MOJIEKYJIOH. ] 15
OneMeHTHI TEOpUHU BPEMEHHOM
9BOJIFOLIMY KBAHTOBOM CUCTEMBI
3 dortopuszndyeckue M POTOXUMUYECKHE 3 15
MPOLIECCHI




XHUMHUYECKHE peakiuu B
KOHJICHCUPOBaHHOU dase.

4 B3aumoneiictBue c OKpYyXaroriei 6 15
Cpenoil. Xumuueckas ¢dusnka
coJIbBaTalLUH

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

6 [Ipeobpa3zoBaHre CONHEYHOH SHEPrUM B 10 25
EKTPUUECKYI0, XUMUYECKYIO
Xumudeckas (U3MKa B MEAMIHUHE 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, MOJICKYJIa, KPUCTAJUI - KBAHTOBO-MCXaHUYCCKOC OINMMCAHUC, TAMUJIIBTOHWAH U YPOBHU SHCPIHU.
ypaBHeHI/Ie ]_Hpe/:[I/IHrepa AJId aTOMa, MOJICKYJIbI, KpUCTAJLJIA.

VYpasuenue [llpenunrepa ns CUCTEMBI DJIEKTPOHOB U SIEP - TEOPETUUYECKAss OCHOBA JUIsI ONTMCAHUS
XUMHYECKON PEaKLIUU.

Annabatudyeckoe  NpUOMMKEHHE, MOTCHIUAIbHBIE ITOBEPXHOCTH  MOJEKYSPHBIX  CHCTEM,
HeaanadaTuyecKue Mepexosl.

Annabarnueckoe MpuOIIKeHWE - (U3WUYEecKoe O0OCHOBaHWE. Anuadarhyeckoe MPHUOIIKEHUE -
MareMarnyeckas popmynupoka. [1I13

2. B3auMoneiicTBue KBaHTOBAaHHOI'O JIEKTPOMArHUTHOIO IOJS C MOJEKYJIOH. DJIEMEHTbl TEOpUu
BPEMEHHOW 3BOJIFOIIMM KBAHTOBOM CHCTEMBI

DNEKTPOMArHUTHOE U3IYyYEHUE B XUMUU: XapaKTEPHBIC BEITHYNHEI.

B3aumopeiicTBrEe KBAHTOBAHHOT'O 3JIEKTPOMATrHUTHOTO MOJISL C MOJIEKYJIOMN.

[Tormomenne, w3nydeHue, Oe3W3IydyaTeNbHBIE TIEPEXONbI B arOMe, MOJCKYJe, TBEpIOM Telle.
KBaHTOBEBIN BBIXOL.

JIMTIONBHBIN MOMEHT M ONTUYECKUM JUIIOJbHBI MOMEHT.

Tounsle mnpaBuwia otOopa AN HMHIYUHPYEMBIX CBETOM BHYTPUMOJIEKYJSIDHBIX ME€PEXOJOB B
IByXaToOMHON Monekyine. [IpubmkeHHsle mpaBmia oTOOpa A  HHIYLUPYEMBIX 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.

KorepenTtHass xumMudeckass JUHAMHUKAa — DHBOJIOIMS HECTAllMOHAPHBIX KBAHTOBBIX COCTOSIHUH
MOJIEKYIL.

3. ®orodusnyeckne U HOTOXUMUYECKHE MTPOLIECCHI



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

doroxuMUYECKUEe peaKIuH - IEepeHoca OJIEKTpoHa, (oroaucconnanuy, (GoTonmoaMMepu3anu,
¢doronzomepuzanui, (QOTOXPOMHU3M, (POTOXHMHS METAIIIOKOMIUIEKCOB, O0Opa3oBaHHME W pacmaj
HKCHMEPOB U IKCHUILJICKCOB.

O6H_II/IG MpeaACTaBICHHUA O MOJCJIBbHBIX IMOBCPXHOCTAX HOTCHHHaHBHOﬁ OHCPTIUHn (1)OTOXI/IMI/I‘leCKOFO
aKTa.

dotonoHnzanys - MHOTO(OTOHHAS MOHM3AIMS M TyHHEJIbHAs MOHM3aLUs B CHJIBHOM IOJIE Ja3epa
(anemenTs! Teopun Kenppima).

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

oOMeHHbIH JlekcTepa, SKCUTOHHBIN MEXaHHU3M IEepPEeHOCca. DKCUTOHHBIE COCTOSHUS B MOJIEKYJISIPHBIX
arperarax, MOJICKYJSIPHBIX KpUCTaJUIax M (oTocHCcTeMax MPUPOAHOTO QortocuHTe3a. Ommcanue B
paMKax TEOpUU BPEMEHHOMU HBOJIFOLIUN KBAHTOBOU CHCTEMBI.

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

4. XuMHUYecKue peakimu B KOHJCHCHpOBaHHOW (aze. B3ammopelicTBue ¢ OKpyKaromieid cpenoi.
Xumuueckas (hrU3MKa COIbBATALIIH

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

[IpencraBnenuss o teopum Jlopentna, Jlebas, Omnzarepa, Jlunmepr-Mararu. CoBpeMeHHBIC
KOHTHHYaJIbHBIE MOJIENIN COJIbBATAIUH.

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

CIeKTpOCKOIUST MEKMOJIEKYIISIPHBIX B3aUMOJIEHCTBHIA. MUKpocKonmueckast Teopust edasupoBaHust
- croxactuaeckas teopust Ky6o, monens bpoyHoBckoro ocumnisitopa.

JlazepHas CHEKTPOCKONUS B MCCIEAOBAaHWM B3aUMOJCHCTBUS MOJIEKYJBI-30HAA C OKpY)KaroIleH
MOJIEKYJISIPHOM Cpenoil.

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

OOmme mpeAcTaBicHUsT O  KOJUIOMJIAX -  TIOBEPXHOCTHBIM  3apsj], JABOWHOW  CJIOH,
JNEKTPOKMHETHYECKHE  CBOWCTBA  HAHOYACTHIL. CrabwipHOCT  KOJIOMAOB.  Teopus
Hepsiruna-Jlanaay-Bepses-OsepOeeka (Derjaguin—Landau—Verwey—Overbeek DLVO). Ctepudeckoe
OTTAJIKUBAHUE B KOJIOUJIC.

OO0mmue mpeicTaBiIeHMs 00 ISKTPOHHOUW CTPYKTYpe HaHOUACTHI. TepMoIHaMUKa HAHOYACTHII,
0D, 1D, 2D u 3D pa3MepHOCTb - DIEKTPUYECKUE U ONTHUYECKUE CBOMCTBA HAHOUYACTUI] U

HAHOCTPYKTYD.

[ToynpoBOJHUKOBBIE HAHOYACTHIIBI - KBAHTOBBIC TOYKH, CIIEKTPaJbHBIE CBOICTBA W pa3MEpHBIC
3h¢eKThl. DKCHTOHBI B KpPHUCTAJUIE TBEPAOrO Tena. DBOpPOBCKHI paguyc 3KCHTOHA. OQPQexT
KBaHTOBOTO orpannyenus (Quantum confinement).

Merannuyeckie HaHOYACTHIBI, IUIA3MOHHBIA PE30HAHC M 2JIEMEHThl HaHOIUIa3MOHUKH. lloHsTne
nonsipoHa. IloHaTue o00BEMHOro MJa3MOHA, IMOBEPXHOCTHOTO IJIa3MOHA M JIOKaJHM30BaHHOTO
1a3MoHa-nossiputona. [Ina3monnsii pezonanc (ycnopue @pénuxa Frohlich).

Penmakcanus nazmMoHa. @EMTOCEKYHIHAsL CIIEKTPOCKOIIHS.

Mo0BBIi COCTaB IEKTPOMArHUTHOTO TOJIS B ONMKHEM Iosie HaHO4acTHLBL. [loHsTHE ONMKHETOo U
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 mpexacraBieHUss 00 DJJIEKTPUYECKMX CBOWcTBa HaHowacTull. [lpeacraBienust 00
AIIEKTPOIIPOBOANMOCTH HAHOTPYOOK M HaHOMaJI04eK. [IpOBOJMMOCTE HAHOKOMITO3HUTOB.

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

AnamuTHyecKkue W OMOaHAJIUTHUECCKHUE OPpUMCHCHHA HAHOYACTHUII. XI/IMI/I‘leCKI/Ie, OMOJIOrHYECKHUE
CCHCOPHI C UCTIOJIb30BAHUEM HAHOYACTHUII.

6. IIpeoOpa3oBaHne COTHEYHOM YHEPTUH B IEKTPHUECKYIO, XUMUYECKYTO

TepmonrHamuKa MpeoOpa3oBaHUs COTHEYHON SHEPTHH.

TepmoanekTpruueckoe peodpazoBaHUeE.

dotoanekrpuueckoe npeodpazoBanue. PoTorhGEKT B MOTYNPOBOTHUKAX.

MHoroskcuToHHBIE BO30YXJIeHUS U O’ke MPOLECCH B HAHOYACTHUIIAX TTONYIIPOBOJAHUKA: MOKHO JIH
MOBBICUTH K.II.J. IPe0Opa30BaHMs IHEPTUH CBETA B HIEKTPHUUECTBO (XMMHUYECKOE TOIUIMBO) 33 CUET
KBaHTOBBIX 2P (PEKTOB B HAHOPA3MEPHBIX CUCTEMAX ?

[TpeoGpa3zoBanue SHEPTUU CBETa B XMMHUYECKOE TOILUIUBO, (POTORIEKTPOIN3 BoAbl. DoTopaszaencHue
3apsiIOB B MOJICKYJIIPHBIX CHCTEMaX U B MOJIYNPOBOIHUKAX. DOTOKATATUTHYECKOE PA3IIOKEHUE BOJIBI
Ha KHCJIOPOJ U BOAOPOI.

®ororenepanust Toka. @DOTOBONBTANYECKHE COJTHEYHBIC SYCHKH W3 ME3OMOPHUCTHIX IUICHOK
MOJYIPOBOJHUKOBBIX HAHOYACTHUI] CEHCHOMJIN3MPOBAHHBIC KPACUTEISIMHU, COJIHEYHbIE SUCHKH C
UCTIOJIb30BaHNEM KBAaHTOBBIX TOUYEK, COTHEUHBIC STYCHKH HA OCHOBE MOJIMMEPOB.
®0T0OMOKATATUTUYECKNE CUCTEMBI JJISI Pa3JIOKEHUS BOJBI Ha BOAOPOX M Kuciopora. 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

OnTryeckrue METOIbI BU3yalu3aliui OMOTKaHU (KIJIETKa, TKaHb, OPTaHU3M), Ja3epHas JUarHOCTHKA,
Jla3epHasi XUPYPTus TKAHEH U KIETOK.

COBpeMeHHBIe MapKepbl JIA OIITHYECKOI MHKPOCKOIIMA HAa OCHOBC NMUIMCHTOB, KBAHTOBBLIX TOYCK,
JJFIOMMHCCIICHTHBIX HAHOYAaCTUI, IIJIa3MOHHBIX HAHOYACTHIL, IBECTHBIX JTFIOMHHCCIHCHTHBIX OEIIKOB.

CoBpemeHHbIE METObI HETMHEWHOHN 1 KOTePEHTHON ONTUYECKOM MUKPOCKOTIHH.

Mukpockonusi cyOaquppakIMOHHOTO pa3pelieHuss — MUKPOCKOIHUS ONIKHETO TOJs ¥ HeJIMHeWHas
ONTHYECKAsT MUKPOCKOIIHS.

OnTHuyeckass MUKPOCKONHSA OAMHOYHBIX MOJEKYJI. MHKPOCKOIHUS C HCIONB30BAHMEM ONTHYECKUX
30H/I0B U IIPUHLHUIIOB UIIONIb-IUAIIONBHOTO neperoca 3ueprun FRET.

HccnenoBanus AMHAMUYECKHX MTPOLIECCOB B OMO0OBEKTAX PA3ITUUHON IPUPOJIBL.

XUMHKO-(PU3NUECKUE METOAbl OMO(OTOHMKH B OINPEICICHUH COCTaBa M MNPOCTPAHCTBEHHOTO
pacmpeneneHuss OMOOPTaHUYECKMX KOMIIOHEHT W JIOKQIM3allMd Tarojoruid B OHMO0OBEKTax
pa3IM4HON PUPOABI (KIIeTKa, TKaHb, OPTAaHU3M H T.II.),

HanpaBneHHast JOCTaBKa JIEKAPCTB, XMMHUKO-(QU3MYECKHE METOIbl MaHHITYJIMPOBAHHUS JIOCTABKOM
JICKaPCTBEHHBIX IPENapaToB K MECTY JOKAIM3alMH MATOJOTHH, JIa3epHas W ONTHYECKas Teparus,
METO/IBI JIe3NH(EKIINU aHTUOMOTHK PE3UCTCHTHBIX OAKTEpUH 1 MUKPOOPTaHU3MOB.



CoBpeMeHHbIE XUMUKO-(PH3HYECKHE METObl AKTUBALIMM HMMYHHON CHCTEMBI, ONTHYECKHE METOIbI
YOpaBJICHUS aroNTo30M, METOAbl (OTOXMMHUYECKOW, (oToTepMaabHOH U  (QOTOAMHAMIYECKON
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)

CryaeHT, W3ydalIui AWCIMILINHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM IMOHATHIHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPaKTUKE.
B pesynbrare m3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE OIpeNeTeHHs AUCIUILINHBI,
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 Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.



[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JIMCITATUIAHEL.

BaxHo 10OWTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUs OTJENBHBIX TEM, BOIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIBTAUAMU K
MIpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad 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

Kon 1 HanmMeHOBaHUE KOMIICTEHIIUH WNHAMKATOPBI JOCTHIKEHHSI KOMIIETCHIIN

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pelath 3a1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CrnocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOMTH
KCCJIeIOBAaTh MaTEMAaTHYECKUE MOICTH MareMaTH4ecKue MOJAETH JUISl  OMUCAHHWS H3y4aeMBIX
M3yYaeMbIX SBJICHUH U MPOILIECCOB, CHCTEMHO  |SIBJICHHI M MPOIIECCOB, OICHUBATH KAUECTBO pa3paboTaHHOU
aHAIIM3UPOBATh HAYYHbIC TPOOJIEMBI, TONyYaTh |MOJEIH

HOBBIC HAayYHBIC PE3YJIbTaThI [MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
IKCIICPUMCHTAJILHBIC METOMbI MCCIICIOBAHUN K KOHKPETHOMN
HAy4YHOW 3aJa4e W HHTEPIPETUPOBATH  IOJyYCHHBIE
pe3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YILTATC U3YUCHUA NUCHUILINHBL «®DoToHNKa MOJICKYJIAPHBIX 1 HAHOPA3MCPHBIX CUCTCM» O6y‘laIOH_[PII>'IC$I
JOJIKCH:

3HATH:
[l ¢usnyeckue cBOMCTBA BO30OYKICHHBIX COCTOSIHUI B MOJIEKYJIaX, HAHOYACTHIAX, TBEPIOM TeJIe;
[]  OCHOBBI TEOPHI1 HIEMEHTAPHBIX (POTOXUMHUYECKUX H (POTOYUZNIECKUX POLIECCOB;
[0 o ¢usnyeckux NpUHIHUINAX (POTOIIEKTPOXUMHUHM, (PoTOKaranusa U NpeoOpa3oBaHUS COIHEYHOM
SHEPTHUH;
[l OCHOBHBIC MPEACTABICHHS O IPUPOAHBIX (HOTOXUMUYECKUX Hporeccax - (POTOXUMUH aTMOChepsbl,
HPUPOTHOTO (HOTOCHHTE3A U 3PEHHU;
[l nopsaaku (U3NYECKUX BEIUYUH, XapaKTEPHBIX JUIS DJIEMEHTAPHBIX IPOLECCOB (OTOXUMHU U
¢dborodusznky.

yMeThb:
0 abCcTparupoBaTbcsi OT HECYLIECTBEHHOTO IIPH MOJICIHPOBAHUHM PEAIBHBIX MOJCKYJISIPHBIX
HPOLIECCOB;
[l nmenarb MpaBUIIbHBIC BBIBOJBI U3 COMOCTABIICHUS PE3YJIbTaTOB TEOPHH M DKCIICPHMEHTA;
[] MpOW3BOAUTH YHCICHHBIC OILICHKH 10 MOPSAKY BEJTHYHHBL;
[l nmenarb Ka4eCTBEHHbIC BHIBOJIBI IIPH MIEPEXO/IE K MPE/ICIIBHBIM YCIOBUSM B H3y4aeMbIX IIpoOIeMax;
) 5¢h¢eKTHBHO HCHONB30BaTh MH()OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHKY JUIS
JTOCTH)KCHHUS] HEOOXOIMMBIX TEOPETUYECKUX M IPHKIIATHBIX PE3Y/IbTaTOB.

BJIaJIeTh:
[J HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HHOpMAITHH;
[l HaBBIKAMH CaMOCTOSTEIBHOW pabOTHI B HAyYHOI OMOIMOTEKE, Tab0opaTopuu 1 HHTEPHETE;
[l KyJnbTYpO# HOCTaHOBKU M MOJEIHPOBAaHUs (HU3HYESCKUX 3a/1a4;
[]  HaBBIKAMU TEOPETHYECKOTO aHajM3a PEajbHBIX 3a/1ad, CBA3aHHBIX CO CBOWCTBaMH MOJICKYII,
9JIEKTPOMArHUTHOTO M3JIy4YEHHS i B3AaUMOACHCTBUS MKy HUMH.

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

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
Hayaje 3aHsATHUsl.

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

Bonpocs! k quddepeHnmpoBaHHOMY 3a4eTy:

1) VYpaBuenue llpenunrepa mns Mmomekyabl. [loBepXHOCTh MOTEHIMANBHOW SHepruu. Jnarpamma
S6noHCKOTO.



2) Omeparop IIOTHOCTH YHUCTOTO COCTOSTHHUSL.

3) DBomroIys oreparopa MmiIOTHOCTH.

4) Omneparop MIOTHOCTH CTATUCTHUYECKOTO aHCAMOJISI.

5) Omneparop MIOTHOCTH B IIpeacTaBiIeHnH JInyBUILIS.

6) VYpaBuenue lllpeamnrepa nans mnomynpoBogHuka. Dynkius broxa, KBa3UMMITYNbC, 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  KOHBepcus, MHTEpKOHBepcus. KBaHTOBBI  BBIXOA  JIIOMHUHECIEHIUH,
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) VYpaBuenue lllpenunrepa mns MoJekynabl. [loBepXHOCTh MOTEHIHMANLHOW SHEpruu. Jmarpamma
S16noHCKOTO.

2) Omeparop IIOTHOCTH YHUCTOTO COCTOSHHUS.

3) DBomroIys oreparopa MIOTHOCTH.

4) Omneparop MIOTHOCTH CTATUCTHUYECKOTO aHCAMOJISI.

5) Omneparop MIOTHOCTH B IIpeacTaBiIeHnH JInyBUILIS.

6) VYpaBuenue lllpeamnrepa npns mnomynpoBomHuka. Dynkius broxa, KBa3UMMITYNbC, 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) BuyTpeHHsis  KOHBepcus, HMHTEpKOHBepcus. KBaHTOBBI  BBIXOA  JIIOMHUHECIEHIUH,
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) ®oroMHIYIUPOBaHHBIN MepeHoc aekTpoHa. CBOOOgHAs JHEprusi (POTOXMMUYECKOW pPEeaKIuu
nepeHoca 3meKkTpoHa. Ponb cpensl.

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

27) Ilapabonuueckas 3aBUCUMOCTb KOHCTaHTBI CKOPOCTH PEaKLKU epeHoca IEKTPOHA OT CBOOOAHOM
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) ®doroxuMHUYECKHE TPOILECChl HAa TPaHUIE pasziena TBEpIOe Teio/ TBEpPHOE TeNo, TBEpIoe
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. VYpasuenue lllpeaunrepa ana monekynsl. [loBepXHOCTh NOTEHIMANBHOW 3Hepruu. Jlmarpamma
S16moHCKOTO

Kpurepun onennBanus
Onenka ormuyHo 10 OamoB - BBICTABJISIETCSl  CTYIEHTY, [IOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW IPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka omm4yHO 9 0amoB -  BBICTAaBISIETCS  CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHO 8§  GasnoB - BBICTaBJSIETCA  CTYICHTY, IIOKa3aBLIEMy BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopomo 7 6ajoB - BEICTABISIETCA CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuaj, PaMOTHO U MO
CYLIECTBY M3JIaraeT €ro, ymMeer IPUMEHTh I0JlyuY€HHbIE 3HaHMS Ha IPAKTUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.



Omenka xopomro 6 06ajoB - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAECT MaTepHa, rPaMOTHO U IO
CYILIECTBY M3JIaraeT ero, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka xoporio 5 0aoB - BHICTABISICTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuaj, IpaMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISICTCS CTYJACHTY, IOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILCHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOI0O MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NalbHEHWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka y/IOBJIETBOPUTENBHO 3 0ana - BBICTABISICTCS CTYIACHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTeIbHOCTH B M3JIOKCHHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JeliaMi yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OueHKa HEyIOBIETBOPUTEILHO 2 0ana - BBICTABISCTCS CTY/ICHTY, KOTOPBIA HE 3HaeT OobIIeil yacTu
OCHOBHOTO COJCp)KaHUsI y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaxX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OrneHka HEYHOBIECTBOPUTENBHO | 0an - BBICTABISIETCS CTYIACHTY, KOTOPHI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omnOKy B (GOpMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu nposenenun uddepenupoBaHHOro 3adera olydaromiemycs npenocrasisercss 30 MHUHYT Ha
noaroroBky. Onpoc oOydvaromierocsi o OWJIETYy HE JOJDKEH NPEeBBILATh OJHOTO acTPOHOMHYECKOTO
yaca.

ITpu mpoBexeHNH yCTHOTO 3K3aMeHa oOydaromieMycs mpeaocTasisiercss 1 yac Ha moarotoBky. Ompoc
oOyyaromerocst o OuieTy He IOJHKEH MPEBBIIAaTh OJHOTO aCTPOHOMUYECKOTrO Yaca.



