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1. Buabl y4eOHOI 1eATEIbLHOCTH, c1I0CO0 1 (POPMBI ee MPOBeAeHUs!

Bunbl yueOHOI 1esTeIbHOCTU: ayIUTOPHbIE 3aHATUs | 3aueTHas eauHuIa Tpyaa (36
4acoB), CAaMOCTOsITeIbHas paboTa 6 3a4eTHBIX eIMHUILl TpyJa (216 yacoB), Bcero 7 3a4eTHBIX
eauHuIl Tpyaa (252 gaca).

dopma TpOBeNEHUS AYyAUTOPHBIX 3aHATUNH — JICKIHUH, MPAKTUYECKUE WU
nabopaTopHbIE 3aHATHS.

B pamMkax yacoB caMOCTOATEIbHOM pabOThI 110 YKa3aHUIO MTPENoJaBaTeNs aCHUPAHTHI
mpopabaThIBAIOT TEMBI M OCBAUBAIOT TEOPETHUECKHUE BOMPOCHI, U3TIaraeMbIe B JICKITMOHHOM
Kypce, a TaK)Ke CaMOCTOSTEIHHO U3YHAIOT APYTHUE BOMPOCHI MPOTPAMMBI.

2. [lepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI
[Iporiecc wW3ydeHHs] ITUCHUIUIMHBI HAMpaBieH Ha (QOPMHUPOBAHHE CIEAYIOIINX
KOMIIETECHITUN:
YHUBepCanbHbIX

» CHOCOOHOCTh K KPUTHYCCKOMY aHaJIM3y M OIEHKE COBPEMCHHBIX HAYYHBIX
JNOCTH>KEHUHM, TEHEpUPOBAHMIO HOBBIX HAEM NPU PELICHUH MCCIEI0BATEIbCKUX U
MPAKTHYECKUX 33]1a4, B TOM YHCJIE B MeXKAUCIUIUTHHAPHBIX 00macTsx (YK-1);

» CIIOCOOHOCTH TUTAHMPOBATH U PelIaTh 3a7auu cOOCTBEHHOTO MPO(ecCHOHATBHOTO U
auaHocTHOTO pa3Butus (YK-5).
oowenpogeccuonanvrvix

» CIOCOOHOCTh  CaMOCTOSITEIBHO  OCYHICCTBIISITH ~ HAYYHO-HCCIICIOBATEIIBCKYIO
JIESITEIIBHOCTh B COOTBETCTBYIOIIEH MPOQECCHOHATBLHOW 00JIaCTH € HCIOJIb30BAaHUEM
COBPEMEHHBIX METOJIOB HCCIEJAOBaHUA U  HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
texHosorui (OITK-1).

B pe3ynbrate 0cBOCHMS TUCHIUTIIMHBI ACTUPAHT JOJIKEH:
3namo:

» METOJIbl KpUTHUYECKOTO aHallu3a M OIICHKU COBPEMEHHBIX HAYYHBIX JOCTH)KCHUH, a
TaK)K€ METOJbI TEHEPUPOBAHUS HOBBIX HJEH MPHU PEHICHUH HCCIEAOBATENbCKUX U
MPaKTHUYECKUX 3a7a4 B 00JIaCTH ONTHYECKON CIIEKTPOCKOIIHH,

» poiib U MECTO ONTHYECKOW CIIEKTPOCKONMU B (OPMHPOBAHUU COBPEMEHHOM
(hu3mYecKor KapTUHBI MUPA, CTAIUH €€ IBOJIIOIUU U B3aUMOCBSA3b C JIPYTUMHU pa3jeiamMu
¢buzukwy,

» OCOOCHHOCTM HAy4YHOW TEPMHUHOJIOTHHW, T[OHSITUHHBIA ammapar ONTHYCCKOW
CIEKTPOCKOINH, UCTIONIb3YEMBbIE MPU MPEACTABICHUH PE3yJIbTaTOB HAYYHOU ACSITEIbHOCTH
B YCTHOH M MHUChbMEHHOU (popme;

» COBPEMCHHBIC METOJbI ONTUYCCKOW CHEKTPOCKONHMH, WX CHEIU(PUICSCKHC
0COOEHHOCTH U 00JIaCTH MPUMEHEHHUS;

» (QyHIaMEHTAIbHBIC OCHOBBI B3aUMOJICHCTBHS U3TyYCHHSI C BEIIIECTBOM U TIPUHITUIIBI
JIA3€pPHON TUArHOCTUKU CPEL;

» OCHOBOTMOJArarIme (U3NIeCKue MOJEIH IS ONMHUCAHUS ONTHYCCKUX SBICHUN U
pE3yNbTaTOB HKCIIEPUMEHTOB B HAYYHBIX MCCIEIOBAaHUSX B O00JIACTH ONTUYECKOU
CIIEKTPOCKOIHUH U BO3MOKHBIE CTIOCOOBI UX PA3BUTHS;
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Ymemn:

» aHAJIM3UPOBATh AJIbTCPHATUBHBIC BapHAHTHI PEHICHUS NPAKTUYECKUX 3aJ1a4
ONTUYECKON CHEKTPOCKONHMH ¥ OICHUBATh MOTCHIMAILHBIC BBIMTPHIIIN/TIPOUTPHIIIH
peanu3aiyy 3TUX BapUaHTOB,

» BBIOMpaTh U MPUMEHATH B MPOGECCUOHAIBHOMN JIeATeIbHOCTH IKCIICPUMEHTAIBHBIC
U PacyeTHO-TEOPETUUECKHUE METObl ONITUYECKON CIIEKTPOCKOIHH;

Bnaoemes:

HABBIKAMU TIOWMCKA (B TOM YHCJIE C WCIOJIb30BaHHEM WH(OPMAIMOHHBIX CHCTEM U 0a3
JAHHBIX) U KPUTHYECKOTO aHaIn3a HHPOPMAITUU B 00JIaCTU ONTUYECKON CIIEKTPOCKOIIHH;
HaBbIKAMU  TIPOBEJCHHUS  ONTHYECKUX  CIHEKTPOCKOMUYECKHX  DKCICPUMEHTOB  C
UCIIOJIb30BAHMEM COBPEMEHHOW Jla3epHOM TEXHHWKH, BKIOYas (HEMTOCEKYHAHYIO, U
METOJI0B MHTEPIPETAIIUU IKCIIEPUMEHTAIBHBIX PE3YIHTATOB.

3. MecTO IMCHMILIMHBI B CTPYKTYype 00pa3oBaTeIbHON POrPaMMbl

HuctuminHa — «OnThueckass — CHEKTPOCKOMUsA»  sBIsieTcss  (aKyJIbTaTUBHOU
JUCHUITMHON OCHOBHOM NPO(eCCHOHANBHON 00pa30oBaTeNbHONW MPOrPAaMMBbl BBICILIETO
o0pa3oBaHusl — MPOrpaMMbl MOATOTOBKM HAYYHO-TIEJArOrM4ecKuX KaJpoB B aCMHUPAHType
no HanpasieHuto noarotoBku 03.06.01 ®duszuka u actpoHomMus, HarnpasieHHOCTe Pu3nKa
marHuTHBIX sBiieHuid (01.04.11) m Xwumwuueckas (u3nMKa, TOPEHHWE M B3pPbIB, (Qu3UKa
aKCTpeMasibHbIX cocTostnui BeriecTsa (01.04.17). OOyueHue MpoBOUTCS HA BTOPOM Kypce.
JlucuuriiHa HampaBieHa Ha YrayOJleHWe M pacllupeHue HayYHO-TEOPETHUYECKUX U
NPUKIIAIHBIX 3HAHUN 00yYaromuXxCsl.

Ienvio nucuunnnsbl «OnTHYECKass CIEKTPOCKONMS SBIISIETCS U3yUYEHUE METOJ/I0B
COBPEMEHHON ONTHYECKOW CIEKTPOCKONMUU [UIsl MpOBeNeHUS (yHIaMEHTaIbHBIX U
INPUKIIATHBIX HUCCIIEAOBAaHUN (PU3MUECKUX, XMMUYECKHX, OMOJOTMYECKHX IPOLIECCOB B
pasnuuHbIX  cpeaax  (Tasbl, KMAKOCTH, KPUCTAJIbl, METaUIbl, JUAIEKTPUKH,
MIOJIYIIPOBOJAHUKH, TETEPOTr€HHBIE CTPYKTYpbl, IUIEHKH, KOMIIO3UTHBIE MaTepualbl,
HaHOMaTepuaibl, buomaTepuansl U Ap.). PaccMatpuBaroTes (QyHIaMeHTalIbHBIE OCHOBBI
B3aMMO/ICHCTBUS U3yUEHHUs C BELIECTBOM, OCHOBOIIOJIaratoume Gpusndeckue MoAeu ais
OMMCAHUS ONTHYECKUX SBICHUN U PE3yJIbTaTOB IKCIEPUMEHTOB, MOAPOOHO 00CYX1aeTcs
nazepHasi TexHuka. [IpuBomsiTcst 0a30BbIe AKCIEPUMEHTAIBHBIE CXEMbI JIMHEWHOU W
HEJIMHEHMHON ONTHYECKON CIEKTPOCKONUHU, B TOM YHCIie 0030p (eMTOCEKYHIHON TEXHUKU
Y HOBEMIIMX METOJ0B BPEMS-PAa3PELIEHHON CIEKTPOCKOIIUH.

AKTyanbHOCTh Kypca oOycroBiieHa OOJIBIION 3HAYUMOCTbIO u
pPacpoCTPaHEHHOCThIO METO/J0B ONTHYECKOW CIEKTPOCKONMH B (YyHAAMEHTAJIbHOU H
IIPUKJIaHON HayKaX, Ha IPOU3BOJCTBE, B JUArHOCTUKE U KOHTPOJIE PA3JIMYHBIX IIPOLIECCOB.

4. TpynoeMKoOCTb JUCHHUILIHHBI
OO011ast Tpy10€MKOCTh IUCIUILUIMHBI COCTABIISIET 7 3aU€THBIX €MHMUII, B TOM yucie 1
3E ayaurtopubix 3aHsaTui U 6 3E camMocToATEeNnbHOM paboThI.



Ne | Tucummnuna | Kype | Buner yueOHo#t pa®oThl, BKIIIOYash CaMOCTOSTENBHYIO pPaboTy
acCIMpPaHTOB U TPYJIOEMKOCTB (B yacax)
Jleku | [Ipaktuaeckue | Jlaboparopusie | CamocTosTENbHAS
3aHATHUS 3aHATHUS pabora
1 | KBanrtoBas |2 20 12 4 216
OTITHKA

5. Conep:kaHue IMCUMTILTHHBI

5.1 Jlekuuonnoie 3anamus

(ayoumopnasn nazpysxa 20 uacos, camocmoamenvnasn pavoma 120 uacoe)

Ne | Paznen Conep:xkanue pasuesa

n/n | AMCUMILVINHBI

1. B3anmopeiictBue | [ aMWIbTOHMAH HEPEIATUBUCTCKOM MATEPUAIBHONW CUCTEMBI,
cBeTa C | B3aMMOJAEHCTBYIOIIEH C 3JIEKTPOMArHUTHBIM ITOJIEM. [(UmnosibHOE
BEILIECTBOM npuOIMKeHHe, OIepaTop OUIOJBHOTO MOMEHTA, JHEprus

B3aUMOJICCTBUSL  MOJA WM MOJIEKYyJbl.  Pe30HaHCHOE
B3aUMOJICICTBHE. HepesonanchHoe B3aUMOJICIICTBUE,
BUPTyaJlbHBI ypOBeHb. PemieHue 3agaun: JBYXypOBHEBas
cucreMa + He3aBUCAIIEE OT BpPEMEHM B3aUMOJICHCTBHE.
Omneparop sBoxtonuu, yacrota Pabu. YpaBHenue Makcsena,
Cly4yail IUIOCKOM CTallMOHAapHON BOJHBI, AWAJIEKTPUYECKas
¢yHKIMS, JHUHEHHAs BOCHPUMMYHBOCTh. 3akoH byrepa-—
Jlam6epta—beppa. CBs3b mokazatesns IpeIoMIIeHUS U JIMHEHHOM
BOCIIpUUMYHUBOCTH. Mojenpb JIopeHna: JTMHERHBIA OCILUIUISATOP
BO BHEIIHEM CBETOBOM Iojie. JIMHEHHAss BOCHPUHUMYHBOCTb,
dopma JMHMHM ~ CHEKTpa  MOTJOMICHHS,  KodhuIueHT
MOIJIOIIECHUS,  TIOKa3aTellb  IPEJIOMJICHHS, HOpPMaJIbHasi,
aHoOMaJlbHas Jqucrepcus, cuiia OCLMJIATOPA.
KBantoBomexannueckoe oOocHOBaHMe Mojaenu JlopeHua.
JIByXypOBHEBasi CUCTEMA, CTAIMOHAPHOE PELICHHUE U YPaBHEHUS
s nonspuzyeMoctd.  lllupuHa  CHEKTpaslbHBIX — JIMHUM.
OpHoponiHOE M HEOAHOpOJHOE yiMpeHue. llpubnxenue
MEIIJICHHO MEHSIOIMXCS AMIUIUTYZ. Y KOPOUECHHBIE BOJIHOBBIC
YpaBHEHUS. [lepensnyuennoe ToJIe. [Tpubnuxenue
Bpamawooleiicas BonHbl. Onruueckue ypaBHeHust bioxa.
Pemienus ypaBHenuii bioxa: cityyaid CTallmOHAPHOTO BHEIIHETO
MoJis, ONTHUYECKOE 3aTyXaHue CBOOOAHOW MOJIPU3ALINU,
MOHATUS O IEPBHYHOM CBETOBOM HXE€ U CTHUMYJHPOBAHHOM
CBETOBOM 3X€. AHU30TPOIHbIE MaTepUabl, OCHOBHBIE A3 (HEKTHI
KPHUCTAJUIOONTHKH. Knaccudukarnms KPHCTAJIOB.




OObIKHOBEeHHAasT W HEOOBIKHOBEHHast BOJHBIL. HaBenennas
agm3otpornusi. OcHOBHblE 3()(PEKTsl HETMHEHHOW ONTHKH.
MexaHu3mbpl ~ ONTUYECKOM  HenuHeWHocTH.  HennHenHas
nossipusanud. Henuneiinag BocnpuuMuuBOCTE. ['eHepanus
BTOpOIi rapMoHuKH. CaM0(OKyCHPOBKa CBETA.

Onrtuueckue
YCTPOKCTBA

Pacnpoctpanenne wn3nyueHus B JMH3ax. Yroan bprocrepa.
IIpusmel ['mana—Tewnopa u ['mana—Tomncona. JlenurenbHas
IJIaCTUHA. da3oBbIC IIJIACTUHBI (moxyBoHOBAS,
4yeTBepThBOJIHOBaAs). Teopuss  audPaKUMOHHOM  PELIETKH.
HUntepdpepomerpbl.  CrnekTpoMeTpbl U MOJIUXPOMATOPBI.
JleTeKTOphl 3JIEKTPOMATHUTHOIO W3Iy4eHHs. MUKpPOCKOI H
teneckon. Dypwre crexkrpomeTprl. JBOWHOM UM TPOWHOHU
MOHOXpOMaTop.  BOJOKOHHO-ONTHYECKUE  CHEKTPOMETPHI.
JlazepHbIe pe30HATOPHI.

Onrnyeckas
CIIEKTPOCKOTIHS

PeneeBckoe paccesnue cBera. TeH30p HOIAPU3YEMOCTH
MOJIEKYJI. BiusHUE cONpsiKeHns Ha MOJSPU3YEMOCTh MOJIEKYIL.
Ontuueckuit  u  snmekrpoontudeckuid  3dpdexr  Keppa.
[Ipumenenue peneeBckoro paccesnusi u 3¢pdexra Keppa ms
ONpeeNICHU MOJIAPU3YEMOCTH MOJIEKYII.

Paznenenue 3mekTpOHHOTO, KOIE0ATEIFHOTO M BPAIIATEIHLHOTO
JNBUKEHUS MoJieKyJ. ChnuH-opOMTaNbHOE B3aUMOJIEHCTBHE.
Kongurypanuonnoe B3aumojeiicteue. Cuiga OCHUIIATOPA.
Wnterpan momenta mnepexona. IlpaBunma otbopa B YO-
cnektpockonuu. [lepexoasl ¢ nmepeHocoM 3apsiga. XpomModopsl
U UX XapaKTepUCTUYHOCTb. IIpocThle H  CONpsKEHHBbIE
XpoMo(popbl.  DIEKTPOHHBIE  NEPEeXOoAbl B MOJEKyJax
OpraHWYECKHX COCNUHEHUH: 6—G*, N—c*, m— 1 *, n— 1 *.
KonebarenpHas CTpyKTypa 37€KTPOHHBIX IEPEXOOB.

Ocnosbl UK n KP cnextpockonuu. HopmanbHble kKonebaHus u
ux cBoiictBa. [lornoimenue uW3NIy4eHUS MOJIEKYJISIPHBIMU
konebanusimu. [IpaBuna or6opa B KP u UK cnexrpockonum.
NutencuBnocte nunHuii B KP um HK-cnektpax. Crokcoas,
aHTuctokcoBasg  kommnoHeHTel  KP.  Cnontannoe  KP,
BoIHY)KJIeHHOe KP. Xapakrepuctuueckne TIpyNnmupoBKH H
yactoTel B KP u MKcnekrpockonuu. BuGpoHHBIE TIEpPEeXObI.
Knaccuduxamust Monekyna 1o BHUIAY BHOPOHHBIX CIIEKTPOB.
[Ipuanun ®panka—Konnona. Kpacurenu.

OcHoBHbIE 3aKOHBI JFOMUHECHEHIUU: 3aTyxaHue
JIOMUHEcUeHIMY, 3akoH (CTokca, MNpaBWIO 3€pKajJbHOU
cummerpuu JIépmmHa, mpaBwio Kama. d@mroopecueHuus u
dbocdopecrieHIus. NHTepkoMOHAIIMOHHBIC TIePEXO/IbI.




3anepkanHast QUIFOOpECIEHIUs. TpPUIIETHOE TIOTJIONICHNE.
Kunernueckas cxema JFOMAHECUEHIIMU: CTAlMOHAPHBIN CIIy4dai,
KMHETUKA JIIOMUHECHEeHIIMU. KBaHTOBBIM BbIXOA. Dopmyiia
Kama. Coektp Bo3Oyxaenus. [Ipomecchl eakTuBanuu
3JEKTPOHHOTO BO30OYKIACHUS.

4. | JlazepHas
TEXHHUKa
ONTHUYECKOMN
CIIEKTPOCKOIINU

KBanroBsie cBolicTBa atomoB. [loctynatel bopa. CionTanHOE U
BBIHY)KJICHHOE H3JIy4eHHE B KBAaHTOBOM cucteme. I[IpmHuummn
JIEUCTBHS U yCTPOMCTBO Ja3epa. JlazepHble CUCTEMBI, OCHOBHBIE
OPUHIMIBL. MeToabl IOJy4YeHUs HWHBEPCUU HACEICHHOCTH.
Monynsauus poobporHoctd. CuHxpoHuszanuss mof. ['eneparus
rapMoHuK. PyOuHOBBII mazep. Turan-candupoBblid nazep.
Jlazep Ha WTTPUH-aJIOMHMHHEBOM TIpaHaTe C HEOJUMOM.
JuonHblii  (MOTYMPOBOJHUKOBRIN) Jazep. [ enuii-HeOHOBBIH
nazep. AproHoBblii Jazep. A30THBIM sasep. Jlazep Ha
KpacUTEIIAX.

5. DeMTOCeKYH THAsI
CIIEKTPOCKOIIHS

[lpenenbHO KOPOTKHME WMITYJIBChI CBETa M CBEPXCHIIBHBIC
CBETOBEIE OIS, deMTOCeKyHIHbIC TEXHOJIOTUU:
(deMTOCeKyHIHBI ~ THTaH-carnupoBBI  Jaszep,  (a3oBBIN
MOJYJISITOP, KOMIIEHCATOp AHMCIIEPCHH TPYIIOBOW CKOPOCTH,
JVHUA 33I€PKKH. M3Mepenne XxapakTepucTiK (heMTOCEKYHIHBIX
umnynbcoB: TexHonorun FROG u SPIDER. CynepkoHTuHYyM.
CuHXpOHHOE JIETeKTUPOBaHUE. OnTHrueckoe
rerepoauHupoBanne. IlpuHIMNUaNBEHAsS ONTHYECKas CXema
«BO30YKIAFOIINN - 30HAMPYIOIIUH UMITYJIBCBD).
MHoroumMnynscHOE BO30YyKaeHHE. THITBI BpeMs-pa3penieHHbBIX
9KCIEPUMEHTOB:  TIOTJIOMIEHWE/  TMPOCBETJICHHE  CPEJbl,
MIOTJIONIEHUE M3 BO30YKICHHOTO COCTOSIHHS, (DIFOOPECIICHITHS,
KOT€PEHTHOE KOMOWHAIIMOHHOE paccestHue, (POTOHHOE 3XO,
NOJSIPU3AIMOHHBIE  OKCIIEPUMEHTHI, HaBEJCHHAs PEIIeTKa,
HaBe/IeHHas TnH3a. DopMan3M 4eTHIPEXBOTHOBOTO CMEIIICHHS.

5.2. Jlabopamopnuwie 3anamusn

(ayoumopnasn nazpyska 4 uaca, camocmosmenvhas paboma 24 uaca)

Ne | [Ipumepsbl BHINOJIHAEMBIX IKCIIEPUMEHTAJIBHBIX PadoT TpynoemkocThb
n/n (uacwi)

1 AHanM3 CIeKTpOB KOMOUHAIIMOHHOTO PaCCesTHUS 2

2 N3mepenus CieKTpOB MOTJIOMICHHSI Ha CIIEKTPOOTOMETpE 2

5.3. Ilpakmuueckue 3anamus

(ayoumopnasn nazpyska 12 uacos, camocmosamenvuasn paboma 72 uaca)




Ne | HaumeHoBaHue TemMaTnka ceMUHApPOB TpynoemkocTb
n/n | pasaesa IMCUUNINHbBI (uacwi)
1. | BzaumonetictBue cBeta ¢ | TepareplioBoe u3iiydeHue. 2
BEIIECTBOM
2 B3aumopeiictBue cBeta ¢ | Penakcaimonssie MPOLECCHI. 2
BEIIECTBOM YpaBHeHHE AJi1 MATPUIIbI IIOTHOCTH.
3. OnTtuueckas JIroMMHECUEHTHBIN aHaIN3 KBAHTOBBIX 2
CIIEKTPOCKOIHS TOYEK
4 Jlazepnas texHuka | Henuneitnsie kpucramis BBO u KDP. 2
ONTUYECKOMN I'enepanuss  BTOPOM  TapMOHMKH.
CIIEKTPOCKOIIHNH MeToibl an-KOHBEPCHH.
5 DeMTOCEeKyH/IHAs N3MepeHust 4aCTOTHBIX aMIUIMTYIHBIX 2
CIIEKTPOCKOITHS U (Ga30oBBIX  XAPAKTEPUCTHK  C
roMor b0 Texuaosioruu SPIDER
6 Onrtuyeckas Bnusinue pactBOpuUTENs Ha CIHEKTPHI 2
CIIEKTPOCKOITHS MOTJIOLICHUS, BO30OYXKICHUS,
JFOMUHECLIEHIINU OpraHUYECKHUX
MOJIEKYJT

6. ®opMBbI TEKYLIEro KOHTPOJISI H IPOMEKYTOYHOI aTTecTanuu, GOHI OLEeHOYHBIX
cpeacTs

Tekymmii KOHTPOIb OCBOSHHS JHUCIUILIHHBI [IPOBOJUTCS PETYISPHO, HAUYUHAS CO
BTOpPOii Henenn o0ydeHusi, B opMe KOHTPOJIS TOCEHIaeMOCTH, YCTHOTO OMpoca MO TeMe,
aHaNM3a pe3yJbTAaTOB PEIICHUS MPAKTUYCCKUX 3a7a4 W BBHIIOIHEHHBIX J1a00OPaTOPHBIX
paboT.

[IpoMeXyTOYHBIH KOHTPOJb MOApPa3yMeBaeT MPOBEICHUE KOJUIOKBUyMa IO
y4eOHOMY MaTepually HECKOIBKUX TEM.

®opMoii UTOrOBOrO KOHTPOJIS IO AUCIUILIINHE SBIISIETCS 3a4eT.

6.1. KoHTpoJibHBIe TeMbl M BONPOCHI [Jisl NPOBeJIeHUS] TeKylero W HMTOr0BOI0
KOHTPOJIS N0 JucHMIIMHEe «OnTHYecKasi CIEKTPOCKOMUSI»:

Tema 1 Teopusi u31y4eHUus1 1 B3aMMOJACHCTBHUS CBETOBBIX BOJIH C BEIIECTBOM:
3akonbl TemuoBoro uinyudeHus. ®opmyna Ilnanka. ®ortosddexr. KBantoBanue mnos.
Oneparopbl poXIE€HUS U YHUUYTOKEHHUS (HOTOHOB. ['aMUIbTOHMAH KBAHTOBAHHOIO MOJIS.
KommyTanmonnele  cooTHOmIeHHs Aisi  omepaTopoB monsit.  OgHOOTOHHBIE U
MHOTO()OTOHHBIE TPOIECCHl. BeposATHOCTH CIOHTAHHBIX M BBIHYKIEHHBIX IEPEXOJIOB.
Kosdduuuentsr DitHmrelina. KBagpymnosibHble W MarHUTO-AUIOJNbHBIE MEPEXOJIBI.
KooneparuBubie addextel. Cepxusnydenue. HenuHeliHbIe  BOCIIPUUMYHBOCTH.
PacnpocTpanenne BOJIH B HEMMHEWHOM cpelie. MeToa MeIJIEHHO MEHSIOIUXCS aMILTATY .
VYcnoBue  cuHXpoHM3Ma. ['eHepamuss ~ ONTMYECKMX  TapMOHHMK.  TpEXBOJIHOBOE



B3aumojieiicteue. [lapamerpuueckoe npeodpazoBanre yacToThl. CaMOpOKyCHPOBKA CBETA.
BeiHy)7aeHHOE W KOMOMHAIIMOHHOE  paccessHue.  BBIHY)XIEHHOE  paccesHHe
Manaensmrama—bpuiirosHa. YeTbIpexBOIHOBOE B3aMOJIENCTBHE. OO6pamenue
BOJTHOBOro (poHTa. BemecTtBo B CBEPXCHIBHOM CBETOBOM TmoJjie. JlucmepcroHHbBIS
cootHomeHus: Kpamepca—Kponura. Ontuueckue Hytauun. Ontuueckuit apdexr ltapka.
@DOTOHHOE H7X0 W CaMOMHIYIUpOBaHHas Mpo3payHocTh. CoNUTOHBI. PenakcanroHHbIE
MpoLECChl. YPaBHEHUE IJI1 MATpUIlbl TJIOTHOCTH. CaMOCOIIaCOBaHHBIE YpaBHEHUS IS
TIOJISI, TIOJIIPU3AIIAN U PA3HOCTHU 3acelieHHOCTeH. D(PPEeKT HACKIIECHUSI.

Tema 2 CnexkTpockonus:
Cnextpel atomoB. CHcCTeMaTHKa CHEKTPOB MHOTOAJIEKTPOHHBIX aTOMOB. THIBI CBs3€H
anekTpoHoB. Ormpeaenenne Habopa TepMoB. Vcxomnble TepMbl. MynbTHILIETHAS
ctpyktrypa. IlpaBuma otbGopa. BzaumopeiictBue kouduryparuii. CHEKTpbl MOJIEKYII.
Anmnabatuueckoe npubmmkenue. ['pynnbsl cummeTpun MoJekyi. KonebarenbHble CIEKTPHI.
Knaccuduxanmst HOpManbHBIX KOJIeOaHUH 1O TUIIaM CUMMeETpuH. Bripoxxaenue. Pezonanc
®epmu. [IpaBuna oT6opa B KoIeOATENbHBIX CHEKTPaX MOTJIOEHUS U KOMOMHAIIMOHHOTO
paccessHusi. BpamarenbHas CTpyKTypa KOJeOATENbHBIX IMOJIOC. DIEKTPOHHBIE CIEKTPHI
Mmoutekyn. Krnaccudukanusi 3MeKTPOHHBIX COCTOSHUN JABYXAaTOMHBIX MoJeKyhd. [IpuHnummn
®panka—KoHoHa. TUNbI CBS3U 3JIEKTPOHHOTO JABMXKEHUSA U BpaileHus. CeKTpoCKOnus
TBepaoro tesa. [lepexoasl 1o 1€MCTBUEM CBETA B UCAUILHOM Kpuctaiuie. [lornomenue B
uH(ppakpacHO 00JACTH CIEKTpa M B3aMMOJICHCTBUE CBeTa ¢ (POHOHHOM MOJICUCTEMOA.
Ilepexonpl B anekTpoHHOU noacucreMe. Ilorinonienue cBera B MeTtajuiax. 3alpenieHHas
30Ha U 00JacTh MPO3PAYHOCTH B TUAIIEKTpUKaX. DKCUTOHBI Banbe—Motra u D@peHkens.
Ob6nacte ¢yHAaMeHTaNbHOTO mHoriouleHus. [lepexoapl ¢ OCTOBHBIX YpoBHEH. D¢ deKTb
Oxe u ®ano. Iddextsl Ha kpasix octoBHOro nornomieHuss: EXAFS u XANES. ITonsarue o
nosispuToHax. CHeKTpOocKomus 1e(EeKTHBIX COCTOSHUN B KpUCTaiUIaX. ABTOJIOKAIU3AIUs
OKCUTOHOB M JBIPOK B JUIJIEKTpUKaX. Btopuunbie »>(pGdexTsl B KpucCTallax:
JTIOMUHECLeHIIsA,  (oroamuccus, naedexrooOpazoBaHME TOA  JICWCTBUEM  CBETA.
Jlromunecnenius. Knaccudukaius JTIOMUHECHEHIIMU 1O JAJUTEIBHOCTH CBEUEHUS U
criocoOy ee Bo30ykaeHus. MoJekyJisgpHas 1 peKOMOUHAIIMOHHAS JIIOMUHECIICHITNS. 3aKOH
Crokca—Jlommens. IlpaBuiio 3epKaJibHOW CHMMETPUM CHEKTPOB IMOIJIOUICHUS U
JIOMUHECLEHIINH JIeBIIMHA M yHMBEPCAIbHOE COOTHOLICHHE Mexay Humu (CrenaHoBa.
3akoH BaBunoBa. TpuIieTHbIE COCTOSHUSI MOJIEKYJI M MX POJIb B IIPOLECCAX ACTPAJallid U
MUTpALlMM SHEPTUH DJIEKTPOHHOro BO30yx)aeHus. Cxema Tepenuna—JIptouca. Tyuienue
(TemmepaTypHOe, KOHIIEHTPALMOHHOE, MOCTOPOHHUMHM BEIECTBAMM) JIOMUHECLEHLHUU.
bes3p3imyyatenbHblii MEpeHOC HEPTHH AIEKTPOHHOTO BO30OYykaeHus. JlroMuHecueHuus
MOJIEKYJISIpHBIX ~ KpucTtaiuioB. Teopuss [laBeimoBa. KoomepaTtuBHBIE mpoLiECCHl B
JIOMMHECLHECHIMHM. 30HHAs MOJENb JIIOMMUHECLUECHINH JUAIEKTPUKOB. Pa3mHOxeHUE
AJNIEKTPOHHBIX BO30YXKIEHUI B TBEpAOM Teie. TepMOBBICBEUMBaHWE M HH(]pakpacHas
ctumyJisanus. [[pumMeHeHne TIOMUHECIIEHTHBIX KPUCTAIUIOB B HAYKE, TEXHUKE U MEJIULIMHE.

Tema 3 OnTuka j1a3epoB:



[Mpunnun paboter nazepa. Cxembl Hakauku. Teopus Jlaomba. DddexTsl 3aTaruBaHus
4acTOThl M BbIrOpaHus nblp. JIamOoBckuil mpoBas. Onrtuyeckue pe3oHaTopbl. Mojsl
ONTUYECKUX pe30HATOpoB. CBOMCTBA Ja3epHbIX NMYUYKOB. THUIIbI J1a3epoB. TBepAOTENbHBIE
nazepel. ['a30Bble Jazepel: Jasepsl HAa HEUTPANBHBIX AaTOMax, WOHHBIC JIa3ephl,
MOJIEKYJISIPHBIE JIa3€pPBl, JIa3€pbl HA CAMOOIPAaHUYEHHBIX IIepexoaax. XUMHUUYECKHE JIa3€phl.
ITonynpoBoaHuKOBbIE Ja3ephl. JIazepsl HAa HEHTpax OKPACKHU.

Pexxumpbl paboThl na3zepoB. HemnpepbiBHBIE M UMITYJIBCHBIM PEXUMBI. [IHUKOBBIA peXKUM.
Monymsiiust noOpotHocTH. CHHXpOHU3aMs MoA. ['eHeparus cBEpXKOPOTKUX UMITYJIbCOB.
[TpuHLIMTIBI aAANITUBHOM ONTHKH; KOPPEKIHUS BOIHOBOTO (DPOHTA JIA3EPHBIX ITyYKOB.

6.2. KpnTepnn OIICHKHU U IIKAJa OUCHUBAHUA PE3YyJbTATOB OCBOCHUA NUCHMILIMHLI
«Onruueckas CIHIEKTPOCKOITHS):

Ne | Pe3yJbTat 0CBOCHHUS IUCHHUILIHHBI bann IMoxka3arenn
n/n OLICHUBAHUSA
3HaHue
1. | METOIOB KPUTHUYECKOTO aHalIM3a U oleHkH | 1 HEJIOCTAaTOYHBI YPOBEHb
COBPEMEHHBIX HAay4HBIX JOCTH)KEHHM, a 3HAHUS
TaK’)K€ METOJIOB TE€HEPUPOBAHUSA HOBBIX | 2 JOCTaTOYHBI  ypOBEHb
UJEH NPU PEUICHUU UCCIEAOBATEIbCKUX U 3HaHUs
IIPAKTUYECKUX 3a7a4 B obnacru | 3 BBICOKHUI YPOBEHb
ONTHUYECKON CIEKTPOCKOIINU 3HAHUS
2. | poiu M MecTa ONTHYECKOM crekTpockonuu | 1 HEJIOCTAaTOYHBI YPOBEHb
B bopmMupoBaHUH COBPEMEHHOMI 3HAHUS
¢u3nvyeckoll KapTHHBI MHpa, CTaAuHd ee | 2 JIOCTaTOYHBI  ypOBEHb
SBOJIIOLIMA U B3aUMOCBSI3U C JAPYTMMH 3HaHUs
paznenamu Gpu3nKu 3 BBICOKHIA YPOBEHb
3HAHUS
3. | oco0eHHOCTEW Hay4YHOW TepMHHOJIOTHH, | 1 HEJIOCTAaTOYHBI YPOBEHb
MMOHATUHHOTO arnmapara ONTUYECKON 3HaHUA
CHEKTPOCKONHMH,  HUCIHOJIb3YEMbIX  IpH | 2 JIOCTaTOYHBbI  ypOBEHb
IIPEACTABICHUU  PE3YyJbTAaTOB  HAyYHOU 3HaHUs
JEATEIbHOCTH B YCTHOM M TNHMCBMEHHOM | 3 BBICOKHI YPOBEHB
dbopme 3HaHUs
4. | COBpEMEHHBIX  METOJIOB ontuyeckon | 1 HEJIOCTAaTOYHBI YPOBEHb
CHEKTPOCKONNH,  HX  CIEeUU(UIECKHX 3HAHUS
0coOeHHOCTEH 1 00J1acTel MPUMEHEHNUS 2 JIOCTaTOYHBbI  ypOBEHb
3HaHUs
3 BBICOKHIA YPOBEHb
3HAHUS
5. 1 HEJIOCTAaTOYHBIA YPOBEHB
3HAHUS
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dbyHIaMEeHTaIbHBIX OCHOB B3aMOJICHCTBUS | 2 JOCTaTOYHBI  ypOBEHB
U3IIyYeHUsT C BEUIECTBOM U MPHUHIUIIOB 3HAHUS
JIA3€PHOM JUATrHOCTUKU CPEL 3 BBICOKHUI YPOBEHb
3HAHUS

6. | ocHOBoOMoOJararoIMXx Qu3nyeckux mojueneit | 1 HEJI0CTaTOYHBII ypOBEHb
JUISL ONHUCAHUS ONTHYECKUX SBICHUN U 3HAHUS
pe3yJIbTaTOB 3KCIEPUMEHTOB B HAYYHBIX | 2 JOCTaTOYHBI  ypOBEHB
UCCJICIOBAHUSX B 0OJIACTH ONTHUYECKOM 3HAHUS
CHEKTPOCKOITMH U BO3MOKHBIX CITIOCOOOB UX | 3 BBICOKHUI YPOBEHb
pa3BUTHS 3HAHUS

Ymenue

1. | aHanu3upoBaTh aJbTEPHATUBHBIC BapUAHTHI | 1 HE yMeeT
pelIeHUs IPAKTUYECKUX 3aa4 ONTUYECKOH | 2 YaCTU4HO OCBOEHHOE
CHEKTPOCKONUU u OLICHUBATb yMEHHE
MOTCHIIMAIILHBIC  BBIMTPBIIIN/TIPOUTPHITIH | 3 cOpMUPOBAHHOE
pealii3aiy 3TUX BapHAHTOB yMEHHE

2. | BeIOMpaTh W TPUMEHATh NPH pemeHuH | 1 HE yMeeT
3a1a4y ONTUYECKOMN CHEKTPOCKOIHH | 2 YaCTHYHO OCBOEHHOE
aJICKBaTHBIC AKCIIEPUMEHTATHHBIC u yMEHHE
pacyeTHO-TEeOpETHUECKUE METOJIbI | 3 chopMHpPOBAHHOE
UCCJICIOBAHUS yMEHHE

Baaaenue

1. HaBbIKaMH TIOMCKa (B ToM 4ucie ¢ |1 HE BJIAJIEET
UCIIOJIb30BAHUEM MH(OPMALIMOHHBIX | 2 YaCTHYHO OCBOEHHBIE
cucteM W 0a3 JaHHBIX) U KPUTHUYECKOTO HAaBBIKH
aHamuza  uHQopmanuu B oOjactu | 3 cOopMHUPOBAHHBIE
ONTUYECKON CIEKTPOCKOIUU HaBBIKU

2. | HaBBIKAMH  TIPOBEACHHSI  ONTHYECKUX | 1 HE BJIaJIeeT
CHEKTPOCKOIMYECKUX JKCIEPUMEHTOB C | 2 JaCTHYHO OCBOCHHBIE
UCIOJIb30BAHUEM COBPEMEHHOM J1a3epHOM HaBBIKU
TEXHWKH, BKIIOYas (PEMTOCEKYHIHYIO, H | 3 cOpMUPOBAHHEIE
METOJI0B UHTEPIIPETALIH HABBIKU
AKCIIEPUMEHTAIIBHBIX PE3yIbTATOB

Hmozo b6annos 20-30 «32YTEHO»

MeHee «He 32YTEHO»
20

7. llepedyeHb y4eOHOM JJUTEPaTYphI U pecypcoB ceTu '"UHTepHeT' , HEOOXOAMMBIX /151
OCBOEHMS TMCUMILINHBI
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7.1. OCHOBHASA JIUTEPATYPA
1. AxwmanoB C.A., Koporees H.1. MeTopl HETMHEHHON ONTHKH B CIHEKTPOCKOIIMH
paccestHus cseta. — M.: Hayka, 1981.
2. Axwmanos C.A., Hukurun C.1O. ®usnueckas ontuka: yuye6Huk. — M.: M31-Bo MocCK.
yH-Ta, 1998.
3. babymkun A.A., baxymun I1.A., Koposés ®.A., Jlupmun JI.B., IIpokodres B.II.,
CrpuranoB A.P. MeTobl criekTpaibHOro aHanusa. — Mocksa, 1962.
4. baxmmer H.I. Bsemenune B MoyeKymsipHylo crekTpockomuio. JI.: Us3n.
Jlenunrpajckoro yuuBepcurerta, 1987.
5. bnomb6epren H. Henuneiinas ontuka. [lep. ¢ anrn. C.A. Axmanosa u P.B. Xoxiosa.
— M.: Mup, 1966.
6. Bombkenmreiitn M.B. Monekyssiphast onruka. — M.-JI.: Toc. 31-Bo TeXH.-Teoper.
auT-pel, 1951.
7.  Bykc M.®. DrekTpuvecKre ¥ ONTHIECKHE CBOMCTBA MOJIEKYJT U KOHICHCHPOBAHHBIX
cpen: yaebHoe mocobue. — JI.: M3xa-Bo JIT'Y, 1984.
8. Kymarun C.B., TI'omenrok A.C., Iduxapes B.H. u gap. Onruko-mMexaHHYECKHUE
npubopsl: yuebHuk. — M.: MammHoctpoenue, 1984.
9. Jlazepnas u xorepeHTHas crekrpockomus. Ilox pemakumeii k. Creitndenma. —
Mocksa, Mup, 1982.
10. IIentun IO.A., Buikos JI.B. ®usudyeckue MeETOABI HCCIEAOBAHHMS B XUMUU. —
Mocksa, Mp», 2003.
11. Cuyxun JI.B. O6umii kypc pusuku. B 5 romax. T.4. Onruka : yue6HOe ocobue
1151 By30B. — @usmataut, 2006.

12. Ilpenep I'., Tpaiibep X., Wnbunckuii P.E. Texanueckas ontuka. Ilep. ¢ Hem. — M.
Texnocdepa, 2006.

7.2. JOIMMOJIHUTEJIBHASA JIMTEPATYPA
1. AxmanoB C.A., [esxkoB IO.E., Yupkun A.C. BBencHue B CTaTHCTHYECKYIO
pannodusuky u ontuky. — M.: Hayka, 1981.
2. Bopu M., Boasd 2. Ocuossl ontuku. M.: Hayka, 1970.
3. Bpexosckux JI.M. Boansl B ciouctsix cpefax. — M.: Msx. AH CCCP, 1957

4. BacunbeB A.H., Muxaiinun B.B. BBeneHne B CIEKTPOCKOITUIO TBEPAOTO Tena. — M.
UznarensctBo MI'Y, 1987

5. T'yamen J[Ix. BBemenune B ¢ypwe-onrtuky. Ilep. ¢ amrmn. B.JO. lagwunkoro wu
MLIL. T'onoBest. — M.: Mup, 1970

6. Jlenone H.B. B3aumoeiicTBrE J1a3epHOro H3ay4eHus ¢ BemectBoM. Kypc neknuii. —
M.: Hayxka, 1989

7. EnbsmeBund M.A. ATOMHast U MOJIEKYJIsIpHAsi CrieKTpockonusi. — M.: dusmarrus,

1962
8.  3aiiman [I. DnexTponsl 1 ponoHbl. — M.: I, 1962
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9. Hcumapy A. PacnpocTpaHeHHe W pacCesHHE BOJH B CIIy4ailHO-HEOIHOPOIHBIX
cpenax. T. 1,2. — M.: Mup, 1981

10. Kapnos H.B. Jlekiuu 110 KBaHTOBOM d1eKTpoHHKe. — M.: Hayka, 1988

11. Kwurens Y. KBantoBas Teopust TBEpAbIX Tei. — M.: Hayka, 1967

12. Kurrens Y. Beenenune B ¢pusuky tBepaoro teaa. — M.: Hayka, 1978

13. Kopones ®@.A. Teopernueckas onruka. — M.: Beiciias mkosna, 1966.

14. Jlanpay JI.A., Jludpum E.M. KsantoBass mexanmka. — M.: ['ocymapcTBeHHOE
U3/1aTeNIbCTBO (PU3UKO-MaTEMaTUUECKOM TUTepaTyphl, 1963

15. Jlanpay JI.A., JTudmmn E.M. Cratuctuueckas ¢pusuka. — M.: Hayka, 1963

16. JleBumnu JI.B., Caneukunii A.M. JlroMuHecueHIus u ee uamepenns. (MoekyspHas
momuHectieHnus ). — M.: UspatensctBo MI'Y, 1989

17. Marsees A.H. Onruka. — M.: Beiciias mkoua, 1985

18. Mwumep M. Tomorpadust (Teopus, OKCIEPUMEHT, npuMeHenue).—  JL:
Mammunoctpoenue, 1979

19. Tanren P., [Tyrxo¢ I'. OcHOBEI KBAaHTOBOM 3JEKTPOHUKH. — M.: Mup, 1972

20. Tlapeirun B.H., Banakmmii B.M. Ontrdeckas o6paborka uupopmarmn. — M.: U3z-
Bo MI'Y, 1987

21. Cob6ensman .W. BBeieHne B TEOPHIO aTOMHBIX CIIEKTPOB. — M.: ®usmarrus, 1963.
22. Comumeno C., Kposumbsuu b., Ilopro II. [Iudpakuus U BOJHOBOIHOE
pacnpocTpaHEeHUEe ONTHYECKOro u3iyyeHus. — M.: Mup, 1989

23. Crpaxosckuii I'M., Ycnenckuit A.B. OcHOBBI KBAHTOBOM 2JIEKTPOHUKH. — M.: N3-
BO BrIcmieit mxomnsl, 1973

24. TepuoB W.M., Muxaitmiua B.B. CuaxporponHoe wu3sinydenue. Teopust u
sKCIepuMeHT. — M.: DHeproaromusaar, 1986

25. Xanwuu SI.U. OCHOBBI qUHAMUKH J1a3epoB. — M.: ®usmariur, 1999

26. Ilen WN.P. Ilpuauune! HenuHeHHON onTuku. — M.: Hayka, 1989

27. Spus A., IOx I1. Onrrrdeckue BOJHBI B Kpuctamiax. — M.: Mup, 1987

7.3. HEPEYEHb PECYPCOB UH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOM CETHU «AHTEPHET»
7.3.1. HEKOMMEPYECKMUE SJIEKTPOHHBIE BUBJIMOTEYHBIE CUCTEMBI (3BC)
CBOBOJJHOI'O AOCTVYIIA
» bubimoreka MEKTYHAPOIHOTO U37JaTeNbCTBA INTECHOPEN -
http://www.intechopen.com/
» Hayunas snextponnas 6ubmmorexka eLIBRARY.RU www.elibrary.ru
» Hayunas snekTponHas onbanoreka KudepJlenunka http://www.cyberleninka.ru/
» TlomHoTekcTOBas ANEKTPOHHAS oubnuoTeka PODOU
http://lwww.rfbor.ru/rffi/ru/library
» DnektpoHHas OuoOmmoreka «Hayunoe wHacimemue Poccum»  http://www.e-
heritage.ru/index.html
» DOnekrponnas oudmmoreka UDTT PAH http://www.issp.ac.ru/libcatm/elib.html
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7.3.2.

DnexkTpoHHass OWONMMOTEKa MEXIYHApPOAHOTO HAYyYHO-0Opa30BaTENHLHOTO CcaiTa
EgWorld - http://eqworld.ipmnet.ru/indexr.htm

PE®EPATUBHLIE BA3BI JIAHHBIX HAYYHBIX M3JIAHUN U HAYYHBIE

ITONCKOBBIE CUCTEMBbI

>

VvV VYV

7.3.3.

YVVVVYVY

YV VY

7.3.4.

>

>

ArXiv: Open access to 1,146,534 e-prints in Physics, Mathematics, Computer
Science, Quantitative Biology, Quantitative Finance and Statistics (DnekTpoHHBI#t
apXuB My OIuKaLuii OnOIMOTEKN Kopuensckoro YHHUBEPCUTETA)
http://xxx.lanl.gov/archive

Directory of Open Access Books (DOAB) http://doabooks.org/

Directory of Open Access Journals (DOAJ) https://doaj.org/

Science Research Portal — Hay4HO-TOMCKOBasE CHCTEMa, OCYIIECTBISIOIIAS
MOJITHOTEKCTOBBIM IMOHCK B KypHallax MHOTHUX KPYIHBIX HAYYHBIX H3JaTCIILCTB,
takux kak Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap., B OTKpBITBIX
HayuyHbIX Oa3ax manHbIx: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News http://www.scienceresearch.com
MexnyHapoaHas pedepatuBHas 06a3za 1o ¢u3HMKe, aCTPOHOMHUHU, TEOPUU YACTHUIL
ADS(NASA) http://adsabs.harvard.edu/

Poccuiickuit WHJIEKC Hay4YHOI'O LATUPOBAHUS (PUHII)
http://elibrary.ru/project_risc.asp

XKYPHAJIBI U KHUT'1

List of Free Physics Books | Physics Database http://physicsdatabase.com/free-
physics-book

Nature Communications http://www.nature.com/ncomms/index.html

New Journal of Physics http://iopscience.iop.org/journal/1367-2630

Optics Express https://www.osapublishing.org/oe/home.cfm

Physical Review X http://journals.aps.org/prx/

Physics Books - Free Computer Books
http://lwww.freebookcentre.net/Physics/Physics-Books-Online.html

Scientific Reports http://www.nature.com/srep/

KypHanbl dusuko-TexHuueckoro uuctutytra uM A.D. Modde PAH: «Kypuan
TexHu4deckor ¢u3ukm», «llucbma B KypHanm TexHuyeckol ¢Gu3ukm», «Pusmka
TBEPJIOTO Tenay, «PU3MKa U TEXHUKA MOJyIpOBOIHUKOBY http://journals.ioffe.ru/
Tpynet  wucTHTYTAa  0Omedt  ¢pumsmkm wm.  A.M. Ilpoxopoa PAH
http://www.gpi.ru/trudgpi.php

OBPA3OBATEJIbHBIE U CITPABOYHbBIE PECYPCBI «MHTEPHET»
bubnuoreka ['ymep. ['ymanuTapubie HAYKH.
http://www.gumer.info/bibliotek_Buks/Pedagog/

WNudopmanmonnas cuctema « EquHoe 0KHO 10CTyna K 00pa3oBaTeIbHBIM Pecypcam»»
http://window.edu.ru/
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» HWupopmanmoHHass CIIPaBOYHO-IIPABOBAs cuctemMa «KOHCYIbTaHT IUTIOCY»
http://www.consultant.ru/ (HekoMMepueckasi BepCcus)

» Jlazepnsiit mopran http://www.laser-portal.ru/

» OOpazoBarenbHble  Matepuansl  HIY  mo  nazepam u  (doToHUKe
http://mww.nsu.ru/srd/lIs/russian/lIs-teach.htm

» OTKpBITHII TOPTAJ [0 KBAHTOBBIM KOMITbIOTEpaMm http://www.quantiki.org/

» Crenuanu3upoBaHHBIA  MOpTal MO0  MHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIM
TEXHOJIOTUSM B oOpa3oBanuu http://www.ict.edu.ru/

» CrnpaBouno-uHpopmanuonusiid moprar [PAMOTA.PY http://www.gramota.ru/

» Texuunueckas o6udmmoreka http://techlibrary.ru/

» OenepanbHblii nopran «Poccuiickoe oOpa3oBanue» www.edu.ru

» DHIMKIONEeans Ja3epHon buzuku u TEXHOJIOTUU http://www.rp-

photonics.com/encyclopedia.html

8. Onucanne MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM /IJIsl OCBOECHHS
AMCUMILTAHBI

OO0yueHue 1o NTUCUUIIIUHE BEAETCS C MPUMEHEHHEM KaK TPAIUIIMOHHBIX METOOB
(JlekMK, MpakTUYEeCKUe 3aHATHUs, JlabopaTopHble paboOThl), TaK M C HCHOJIb30BaHUEM
VHHOBALMOHHBIX MMOJXO0J0B: aKTUBHOE YYaCTHE aCIIMPAHTOB B Hay4yHbIX ceMuHapax KOTU
— o0ocobnennoro crpykrypHoro mnoapazaenenuss OUIl[ KasHI[ PAH no mnpodumio
MOATOTOBKH, MPEACTABICHUE IOKJIAJ0B Ha HAYYHOM KOH(EPEHIIMHM MOJIOABIX YUEHBIX
K®TU - ob6ocobnennoro crpykrypHoro mopapazaenenuss OUI[ KasHI[ PAH wu
MOJIOJICKHBIX Hay4YHBIX IIKOJaX, MOATOTOBKA HAYYHBIX CTAaTeH, MOATOTOBKA MPE3EHTAIIUN
T10 JINTEpAType AJIsl JOTIOJHUTEIBHOTO U3yUCHHUS.

AyIuTOpHBIE 3aHATHUSA, LIEJIbI0 KOTOPBIX SIBISETCSI OCBOCHUE TEOPETHUECKUX OCHOB
JTUCIUTIIAHEI, TPOBOJISITCS. B UHTEPAKTUBHON (hOpPME C UCTIOJIB30BAHUEM MYJITUMETUNHOTO
obopynoBanus. [IpeseHTanuu MO3BOJISAIOT KaU€CTBEHHO WILTIOCTPUPOBATH MPAKTUYECKUE
3aHATHS cXeMaMu, (opMylamH, uYepTekaMmu, pUCyHKamu. Kpome Toro, mpeseHTanuu
MO3BOJIAIOT YETKO CTPYKTYpUpPOBAaTh MaTepHal 3aHATHS. OJEKTPOHHAs MpPe3eHTaIUs
MO3BOJISIET OTOOPA3UTh MPOIECCHl B JTUHAMUKE, YTO IMO3BOJSET YIYUIIUTh BOCTIPUATHE
Marepuana.

[IpakTrueckue 3aHATUS (CEMUHAPBI) UMEIOT CBOEH 1€ OCBOCHUE PACUYETHO-
TEOPETUYECKUX  METOJOB, HCIOJB3YEMbIX MpPH  PELIEHUH 3aJad  ONTHYECKOUH
CIEKTPOCKOIHH, a TAKKE Pa3BUTHSI HABBIKOB PallMOHATILHOTO BEIOOPA METOIOB PEIICHHUS.

B xone nmaGopaTopHbBIX 3aHATHI acHHpaHTaM MPEAOCTABISETCS BO3MOXKHOCTH Ha
MPAKTUKE OCBOUTH TEXHUKY MPOBEICHUS 0a30BBIX AKCIEPUMEHTOB, U3YUYHUTh CHEIUPUKY
OKCIEPUMEHTAIBHBIX  HMCCJICIOBAaHMM B  OOJACTH  ONTHUYECKOM  CHEKTPOCKOIHH,
MO3HAKOMUTCS C TPUHIMIAMH pPabOThl ¥ BO3MOXKHOCTSIMH  SKCIIEPUMEHTAIBHON
amnmapaTypbl 1 000py0BaHUs, HCII0JIb3yEeMOT0 MPU MTPOBEACHUU HAYUHBIX UCCIICIOBAHUN B
0o0lacTH  ONTHUYECKOM  CIEKTPOCKOMHH, a TaKXe METOJaMH  HWHTEpIpeTaluu
AKCIEPUMEHTAIBHBIX PE3YIHTATOB.
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CamocrosiTensHas paboTa acUpaHTOB MOAPA3yMEBAET YIIyOJIEHHOE OCBOCHHE
TEOPETUYECKOTO MaTepuaya, BBINOJIHEHHE WHAMBUAYAIbHBIX 3alaHUl, TMOATOTOBKY K
TEKyIIeMy, MPOMEKYTOYHOMY M HWTOTOBOMY KOHTPOJIO YCHEBaeMOCTH. B memsx
dbopMUpOBaHUS CIIOCOOHOCTH K KPUTHUYECKOMY aHaIu3y WMHGOpPMAIMM M TOUCKY IyTeil
pelIeHHsT TOCTABJICHHBIX 3a/lad B JanbHelmeld npodeccHoHalbHON N1eATeIbHOCTH
UCTIOJB3YETCS TEXHOJOTHS MpoOIeMHOTO oOydeHHs, TpeOyromas 3HAYUTEIbHBIX
BPEMEHHBIX PECYPCOB, UYTO MPEIYCMOTPEHO CTPYKTYpPOM NUCUMILUIMHBL, U MpeArnojaraer
CaMOCTOATENBbHYIO MPOPabOTKy y4eOHO-TTPOOIEMHBIX 33a4 aCIMPAHTaMH, BBITIOTHIEMYIO
C IPUBJICYEHUEM OCHOBHOM U IONIOJTHUTEIBHON TUTEPATYPhI; TOMCK HEOOXOAMMOM HAyYHO-
TEXHUYECKOW MHPOPMAITH B OTKPBITHIX HCTOYHUKAX, KOHCYJIBTAILIUU C MPETIOAaBaTEIICM.

CamocrosTensHas paboTa aCIUPaHTOB OCYIIECTBISIETCA: B IOMAIIHUX YCJIOBUAX, B
YUTATHHOM 3aJIe OMOIMOTEKH, Ha TIEPCOHATBHBIX pa00YMX MECTaX aCUPAHTOB C JIOCTYIIOM
K pecypcam «UMHTepHeT», B HayuHbIXx mnonpazaeneHusx KOTU - obocobnenHoe
ctpykrypaoe mnonpazaenenne ODOUIL[ KasHI[ PAH ¢ poctymom k maGopaTopHOMY
000py1I0BaHUIO U TTPHOOpaM.

CamocrosTenpHas pabota MOJIKPEIUIAETCS y4e0HO-METOANYECKUM u
WH(OPMAIIMOHHBIM  O00ECIIEYCHHEM, BKIIOYAIOMINM YYEOHHKH, Y4eOHO-METOIUYECKUE
nocoOus, KOHCTIEKTHI JIEKIIUH, pecypchl «THTEpHETY.

MaTrepuajbHO-TeXHHYECKOe ofecrnedeHue AUCHUIIHHBI:

» OuOIMOTEeKa C YUTAIBHBIM 3aJI0M, KHW)XKHBIH (OHJ KOTOpPOW COCTaBIISICT
CTeMaIN3upOBaHHAs] METOIMYECKas M yueOHast TUTepaTypa, HayqHasl eproINKa;

» 3aJl, OCHAIIEHHBIN CTAllMOHAPHBIM MTPOEKTOPOM, SKPAHOM U OOBIYHOM JTOCKOM — ISt
MPOBEACHUS JICKIINOHHBIX 3aHSATHIA;

» ydeOHas ayAWTOpHs, OCHAIIEHHAS TMEPEHOCHBIMUA TPOCKTOPOM U OJKPAaHOM IS
MPOBEJICHUS TPAKTUICCKUX 3aHATHI;

» WHIUBUAyaIbHbIE pabodyWe MecTa AaclHpaHTOB, OCHAICHHBIE TEPCOHATHHBIM
KOMIIBIOTEpPAMH C JOCTynoM K ceTtu «VHTepHeT», JOKaJbHOW CeTH M JJIEKTPOHHOU
uH(popmanoHHo-o06pazoBatensHoil cpene OUILL KasHI[ PAH.

» B yueOHOM Tmporecce acmUpaHTBl HCIOJIB3YIOT COBPEMEHHOE HAy4dyHOE
000py0BaHKE IIEHTPA KOJUIEKTHBHOTO TOJIb30BaHUS JTA0OPATOPUU OBICTPOIIPOTEKAIOITIX
MoutekysipHbIx npoueccoB KOTU — o6ocobnenHoe cTpykTypHoe noapasnenenue OUL]
KazHIl PAH - coBpemMeHHbIE CHEKTpPOMETpbl, HMCTOYHUKH JIA3EPHOTO U3IIy4YCHMUS,
uHTEPPEPOMETPHI, AUPPAKIIUOHHBIE PEMETKH, OocIIIorpadsl, (HOTOYMHOXKHUTENH,
MHOTO03JIEMEHTHBIC TPUEMHUKH U3TTyUCHHSI, HETMHEHHBIC KPUCTAIUIBI.
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