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1. Buabl y4eOHOli 1eITeILHOCTH, ClIOCO0 U (DOPMBI ee MPOBeIeHUs

Bunbl yueOHOI 1eaTeIbHOCTU: ayIUTOPHbIE 3aHATUs | 3aueTHas eauHuIa Tpyaa (36
9acoB), CAMOCTOSATENbHAsI paboTa 6 3a4eTHBIX eUHUIl Tpyaa (216 yacoB), BCETro 7 3a4€THBIX
eauHuIl Tpyaa (252 gaca).

dopma npoBeIeHUS Ay TUTOPHBIX 3aHATHI — JIEKIIUU U CEMUHAPHI.

B pamkax yacoB caMOCTOSITEIbHOM paOOThI IO YKA3aHUIO MPETIOJaBATEIIsI aCIUPAHTHI
npopabaThIBalOT TEMbI M OCBAUBAIOT TEOPETHUUECKHE BOMPOCHI, U3JIaraeMble B JIEKIIMOHHOM
Kypce, a TaK)Ke CAaMOCTOSITEIbHO U3Y4aloT JPYTUe BOIIPOCHI IPOTPAMMBL.

2. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUSs
[Iporiecc w3yuyeHWs] AUCUMIUIMHBI HAmpaBieH Ha (HOPMUPOBAHUE CIETYIOIIUX
KOMIIETEHIINN:

YHUBEPCANbHBIX

» CIIOCOOHOCTh K KPUTHYECKOMY aHajW3y M OICHKE COBPEMEHHBIX HAyYHBIX
JTOCTHXKEHUHN, TEHEPUPOBAHUIO HOBBIX HJIEH TIPH PEIICHHH WCCIASA0BATCIbCKAX U
MPAKTUYECKUX 33]1a4, B TOM YHCJIC B MeXIUCIUIUTHHAPHBIX 00macTax (YK-1);

» CIIOCOOHOCTBIO MPOEKTHPOBATh M OCYIIECTBIISATh KOMILJICKCHBIC MCCIICIOBAHUS, B TOM
YHCIIe MEKTUCIIMIUTMHAPHBIC, HA OCHOBE IIEJIOCTHOTO CUCTEMHOTO HAYYHOTO MUPOBO33PEHUS
C UCII0JIb30BaHUEM 3HaHUI B 00JacT ucropun U putocoduu Hayku (YK-2);

» TOTOBHOCTHIO y4aCTBOBaTh B  pabOTE€ PpPOCCHMCKMX ¢  MEXJIYHApOJIHBIX
HCCIICIOBATEILCKUX KOJUICKTHBOB I10 PEIICHHIO HAYYHBIX U HAayYHO-00pa30BaTEIbHBIX
3angad (YK-3);

oowenpogpeccuonanbrvlx

» CIIOCOOHOCTh  CaMOCTOSITENIFHO ~ OCYIIECTBISITH ~ HAYYHO-HCCIIEIO0BATEIbCKYIO
JeSITEIbBHOCTh B COOTBETCTBYIOIIEH MPOQECCHOHATBLHOM 00JIaCTH € HUCIOJIb30BAaHHEM
COBPEMEHHBIX METOJIOB HCCIEAOBaHUA U HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
texnosiorui (OITK-1);

npogeccuonanbrvix

» CIOCOOHOCTh TPOBOJUTH CAMOCTOSTEIBHBIC WCCICAOBAHMS TPHUPOJIBI CBETA U
SBIICHUW TIPU €ro paclpoCTPaHEHWU U B3aUMOJCHCTBUM C BEUIECTBOM, BIIAJIETh
COBPEMEHHBIMU METOJIaMU ONTHYECKOW CIIEKTPOCKOIIMH, a TAK)KE pa3padaThiBaTh HOBBIC
ONTUYECKUE METOJABl HCCIIEeNOBaHUs (PyHIAMEHTAIBHBIX CBOWCTB MAaTCPUU, HOBBIC
KOMMEPYECKHE/IPOMBIIIJIEHHbIE ONTHYECKHE TEXHOJIOTHH M METOMABl JIUarHOCTUKH
PUPOTHBIX JTHOO TEXHOTECHHBIX 00beKTOB M mporieccoB (ITK-1);

» CIIOCOOHOCTh MPUHUMATh YYaCTHE B Pa3pabOTKEe HOBBIX METOJOB M METOJIUYCCKHX
MOJIX0I0B B HAYYHBIX HcciienoBanusax B oonactu ontuku (I1K-3).

B pe3yJbTaTe OCBOCHUS JUCHMINUIMHBI aCIIMPAHT JOJIKCH:

3uame:
» METOJIbl KPUTHUYECKOTO aHaJu3a M OI[CHKH COBPEMEHHBIX HAYYHBIX JOCTH)KCHUH, a
TaK)K€ METOJIbl TEHEPUPOBAHUS HOBBIX HJICH INPU PEIICHUU HCCICI0BATCIIBCKUX U
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MPAKTUYECKUX 337a4 B 00JACTH ONTHYECKON CHEKTPOCKONUU (wiudp ghopmupyemoco
pesyavbmama obyuenus 3(VK-1)-1);

» polb W MECTO ONTHYECKOW CIIEKTPOCKONHH B (DOPMUPOBAHWU COBPEMEHHOMN
(bu3nYeCcKOl KapTUHBI MHpPA, CTAJIUU €€ IBOJIIONUN U B3aUMOCBS3b C IPYTUMHU pa3jeiiaMu
busuku (wugp popmupyemozo pesyromama obyuenus 3(VK-2)-2);

» O0COOCHHOCTH HAy4YHOW TEPMHUHOJOTWH, TOHSATUHHBIA ammapaT ONTHYECKON
CTIEKTPOCKOIIHH, UCTIONB3YEMbIE TIPH TPEICTABICHUH PE3yJIbTaTOB HAYYHOH JEATEIbHOCTH
B YCTHOH U MTUCbMEHHOH hopMe (wupp popmupyemozo pesyromama obyuenus 3(YVK-3)-1);

» COBPEMCHHBIC METOJbI ONTHYCCKOW CHEKTPOCKONHMH, UX CHEIUPUICSCKHC
OCOOEHHOCTH U O0JacTU TPUMEHEHHS (wugp ghopmupyemoco pesyromama o00yYeHUs.
3(11K-1)-1);

» (yHIaMeHTaJIbHbIC OCHOBBI B3aMMOJICHCTBUS U3TyUEHUS C BEIIECTBOM U MPUHIIUATIBI
Ja3ePHOM TUArHOCTHKH CPel (wugp gpopmupyemozo pesyromama obyuenus 3(I1K-1)-1);

» OCHOBoMoJararonme (Gpu3nUIecKkue MOJCIU JJIs ONMUCAHHS ONTHYSCKUX SBICHUH U
pe3yabTaTOB JKCIEPUMEHTOB B HAYYHBIX HCCICJOBAHUAX B OOJACTH ONTHYCCKOU

CIIEKTPOCKOITUU ¥ BO3MOXKHBIE CIIOCOOBI UX Pa3BUTHS (UuUPp popmupyemo2o pesyibmama
obyuenus 3(11K-3)-1);

Ymemo:

» aHaJIM3UpOBaTh aJbTCPHATHBHBIC BApUAHTBl PEIICHUS NPAKTUYCCKUX 3ajad
ONTUYECKON CHEKTPOCKONHUHM ¥ OIICHUBATh MOTECHIIMAIBHBIC BBIMTPBIIIN/TIPOUTPHIIIH
peau3aliii 3TUX BApUAHTOB (wugp gopmupyemozo pesyavmama obyuenus Y(VK-1)-1);

» BBIOMpATh U IPUMEHSATH B MPO(HECCUOHATBHON NEATSIBHOCTH YKCIICPUMEHTAIBLHBIC
¥ PACUETHO-TEOPETUICCKHE METOABI ONTHUYECKON CIEKTPOCKONIHU (uugp gopmupyemozo
pesyromama odyuenus Y(OIIK-1)-1);

Bnaoemo:

HaBbIKaMHU TOWCKA (B TOM YHCIIE C WCIOJb30BaHMEM WH(GOPMAIMOHHBIX CHCTEM M 0a3
JAHHBIX) ¥ KPUTHUYECKOTO aHanu3a MHpopmauu B 00JaCTH ONTUYECKON CHEKTPOCKOIUU
(wugp opmupyemozo pezyromama ooyuenus B(OI1K-1)-1);

HaBBIKAMU  TMPOBEACHUS  ONTHYECKHMX  CHEKTPOCKOIMYECKUX  OKCIICPUMEHTOB  C
UCTIOJIb30BAHUEM COBPEMEHHOW JIa3epHOM TEXHHUKH, BKIOUYas (HEeMTOCEKYHAHYIO, U
METOJIOB HMHTEPIIPETAIIUN SKCIICPUMCHTAIBHBIX PE3YJIbTATOB (wugp Gopmupyemoco
pesynomama obyuenus B(ITIK-1)-1);

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON POrpaMMbl

Ilenvio nucuumnynabl «OnNTHYECKas CHEKTPOCKONMS ABIIETCS MU3yYEHHUE METO/0B
COBPEMEHHON ONTHYECKOW CIEKTPOCKONUU JUJIsi MpoBeneHUs (yHIaMEHTaJbHBIX U
NPUKIAJHBIX HCCIEI0BAaHUN (DU3MUECKUX, XUMUYECKHX, OMOJOTMYECKHUX IPOILECCOB B
pa3nuuHbBIX  cpenax  (Tas3bl, OKUAKOCTH, KPUCTAJUIBI, METAJIbl, JIUAJIEKTPHUKH,
MOJIYIPOBOJAHUKH, TE€TEPOTE€HHBbIE CTPYKTYphl, IUIEHKH, KOMIIO3UTHBIE MAaTEpHUaIbI,
HaHOMaTepuanbl, Ouomarepuansl u jap.). PaccMaTpuBarorcs QyHaaMeHTaNbHbIE OCHOBBI
B3aMMOJICHCTBUS U3JIyUYEHUS C BEILECTBOM, OCHOBOIIOJIAraomue Gru3niecKue MoaeIu s
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ONMCAHUS ONTHUYECKUX SBJIECHUN U PE3YJIbTaTOB IKCIEPUMEHTOB, MOAPOOHO 0OCYyX1aeTcs
nasepHas TexHuKa. llpuBozmsarcs 0a30Bble SKCIEPUMEHTANbHBIE CXEMbl JIMHEHHOW WU
HEJIMHEHHOW ONTHYECKON CHEKTPOCKONHHU, B TOM YHUCIle 0030p (HeMTOCEKYHIHON TEXHUKH
Y HOBEHIINX METOJ0B BPEMSI-Pa3pELICHHON CIIEKTPOCKOIHH.

JIMCUMIUIMHA OTHOCUTCS K OUCHUNJIUHAM NO 6blOOpPY, BXOIUT B cocTaB bioka 1
«ducuunnussl (Moaynan)» U oTHocutcs K BapuatuBHOW yactu OIIOII acnupaHTypbl 11O
HamnpasieHuro 03.06.01 «®dwusuka u acTpoHOMHUs», HampaBieHHOCTH (mpoduns) 01.04.05
«Onruka». Ungekc (mo yuebnomy rurany) — B1.B.JIB1. [{uciunnuna u3yyaercs B 3 u 4
CEMECTpax.

AKTyanbHOCTb Kypca oOyclioBjIeHa 00IbI1I0H 3HAYUMOCTbHIO u
pPacTpoCTPaHEHHOCTBIO METOJIOB ONTHYECKOH CIEKTPOCKONMUU B (PYHAAMEHTAIbHON H
MPUKJIaIHON HayKax, Ha MPOU3BOJCTBE, B IMATHOCTUKE U KOHTPOJIE PA3TMUHBIX MPOIECCOB.

Martepuan, uzydaemblii B XOJl¢ OCBOCHHS TUCIUIUIMHBI, B 3HAYUTEIBbHON Mepe
JIOTIOJTHSIET W PACIIUPSIET COOTBETCTBYIOIMIUN pa3zesl o0s3aTebHON nuciurinHbl bioka 1
«Ontukay OcBOEHHE [AaHHOW JHCUUIUIMHBI JIa€T BO3MOXXHOCTh OOydaromiemycs 10
nporpaMme acmupaHTypbl CBOOOJHO OPHUEHTHUPOBATHCS B MHOTOOOpa3HM COBPEMEHHBIX
METOJIOB ONTHUYECKOM CHEKTPOCKONMM M PALMOHAIBHO MCIOJIb30BaTh MX B HAy4HO-
WCCIIeIOBATENbCKON JAesTeNbHOCTH. l3ydyeHue naHHON OUCHUIUIMHBI Oa3upyercs Ha
BY30BCKOW MOJIOTOBKE CTYAEHTOB IO BBICIIEH MaTeMaTuke, OOIeld M TEOpeTHYECKOM
busuke.

4. TpynoeMKOCTb JUCHUIJINHBI
OO6mias TpyI0€MKOCTh JUCIUILIUHBI COCTABJISET 7 3a4eTHHIX eAuHull, B ToM uucie 1 3E
aynuTOpHBIX 3aHATUN U 6 3E camocTosiTeTbHON paboTHI.

Ne | Mucuunnuna | Kypc | Buasl y4eOHON paboThl, BKIIOYAs CaMOCTOATEIbHYIO paboTy
ACIIUPAHTOB U TPYAOEMKOCTH (B 4acax)

Jlextmu | [Ipaktuueckue | Jlaboparopusie | CamocTosTENbHAS
3aHATUA 3aHATUA paboTa

1 | KBanroBas 2 20 12 4 216

OIITHKA

5. Conep:xkaHue TMCUMILTHHBI

5.1 Jlekuuonnvwie 3anamus
(ayoumopnasn nazpysxa 20 uacos, camocmosmenvnasn pavoma 120 uacoe)

Ne | Pazmen Conep:xanue pa3zaesa
n/n | AIMCUMILTHHBI

1. B3anmopeiictBue | 'aMHIIBTOHMAH HEPENATUBUCTCKOM MaTEpPUAIbHOM CHCTEMBI,
CBETa C BEIIECTBOM| B3aUMOJCHCTBYIOIIEW  C  JJIEKTPOMarHUTHBIM  IIOJIEM.

JluronbHOe TPHONIMKEHUE, ONepaTop AWIOIBHOTO MOMEHTA,




SHEpPrusi B3aUMOJIECHCTBUA MOJA M MOJIEKYIbl. Pe3oHaHCHOE
B3aMMOJICCTBHE. Hepe3onancuoe B3aMMOJICHCTBHE,
BUPTYyaJIbHBIM YpOBEeHb. PemieHue 3amauu: JBYXYpOBHEBas
cucremMa + He3aBHUCALIEE OT BPEMEHH B3aMMOJCHCTBHE.
Omneparop 3Bostonnu, yactora Pabu. YpaBuenne Makcpea,
Cly4yall IUIOCKOM CTallMOHApHOM BOJIHBI, JHAJIEKTpUYECKast
byHKIMS, JNWHEWHAs BOCIPHUHMYUBOCTH. 3akoH byrepa—
JlamOepta—-beppa. Cpsi3p mokazareiss MpPEIOMIICHUS U
JIMHEWHOM BOCHPUUMYHUBOCTU. Moxenp JlopeHna: JMHEWHBIN
OCUMJUIAITOP BO BHEIIHEM CBETOBOM Toje. JIuHelHas
BOCIIPUUMYHUBOCTh, (OpMa JIMHUU CIEKTpa TMOTJIONICHUS,
KOA((DUIIMEHT  TOTJIOMICHMsI, TOKa3aTelb  PEIOMIICHUS,
HOpMaJibHasi, aHOMaJlbHasl AUCHEPCHs, CHJIa OCHUJUIITOpA.
KBanTtoBOMexannueckoe o0OocHOBaHue Mojenu Jlopenna.
JIByXxypoBHEBasi CUCTE€Ma, CTAallMOHAPHOE  pELICHUE U
ypaBHeHUs Ui mnojspuszyeMoctd. [llupuHa CHekTpaibHBIX
nuauil.  OJHOPOAHOE WM HEOJHOPOAHOE  VIIMPEHUE.
[Tpubnuxenue MEJIJIECHHO MEHSFOLIUXCS aMILTUTYI.
YKopoueHHbIE BOJIHOBBIE ypaBHEHHUs. [lepensnydeHHoe moJe.
[Tpubnuxenune Bpamaromieics: BOHb. ONTHYECKHE YpaBHEHUS
bioxa. Pemenns ypaBHeHui bioxa: ciaydai cTalmOHapHOrO
BHEIIIHETO  TOJis, ONTHYECKOE  3aTyXaHHe  CBOOOIHOM
MOJSApU3ALNH, TIOHATHS O IEPBUYHOM CBETOBOM OXE U
CTUMYJIMPOBAHHOM CBETOBOM 3X€. AHU30TPOITHBIE MATEPUAIIBI,
ocHOBHBIE 3 dekThl kpucTauioonTuku. Kiaccudukamms
kpuctaiioB. OOBIKHOBEHHass Y HEOOBIKHOBEHHAs BOJHBI.
Hagenennas anuzorponusi. OcHoBHbIE 3(()EKThl HETMHEUHON
ONTUKU. MeXaHu3Mbl ONITUYECKON HEMMHEWHOCTH. Hennnelnas
nonspusauus. HennHeldHass BOCHPUUMMYHMBOCTB. ['eHepanus
BTOpOi rapmoHuku. CaMo(hOKycHpOBKa CBETa.

Ontuueckue
YCTpOWCTBA

PacripocTpanenue wusnydeHus B JIMH3aX. Yroa bprocrepa.
IIpusmel ['mana-Tennopa u I'mana—Tomrcona. [lenurenbHas
IJJACTUHA. dazoBbIe IIJIACTUHBI (moxyBoOIHOBAS,
YeTBEPTbBOJIHOBAsA). Teopuss AUQPPAKIMOHHON  PEHIETKH.
Unteppepomerpbl.  CHeKTpoOMETpsl H  MOJUXPOMATOPHI.
JIeTeKTOpBl 3JIEKTPOMATHUTHOIO M3JIydeHUs. MHKpOCKOon u
Tteneckon. @Dypbe CHEeKTpoMeTphl. JIBOWHOM W TPOMHOU
MOHOXpOMaTop.  BOJIOKOHHO-ONTHYECKHE  CIIEKTPOMETPBI.
JlazepHble PE30HATOPBL.




Onruueckas
CIEKTPOCKOIHS

PeneeBckoe paccesnue cBera. TeH30p MOIAPU3YyEMOCTH
MOJIEKYJ1. BiysiHue conpsiKeHus Ha NOJIIPU3yEeMOCTh MOJIEKYIL.
Ontuueckuii u  anexTpoontudeckuid  >pdext  Keppa.
[Tpumenenmne peneeBckoro paccessHus u d¢pdexra Keppa mams
ONpeeIeHUs MOIAPU3YEMOCTH MOJIEKYIL.

Pa3nienenune 3neKTpOHHOT0, K0J1€0ATEIBHOIO U BPAIlaTEIbHOIO
ABIOKEHUST MoJiekysl. CHnuH-OpOWUTanbHOE B3aWMOJICHCTBHE.
Kondurypanumonnoe B3aumozeiicreue. Cuiia oCHMILIATOpA.
WNuterpan momenta mnepexoxa. IlpaBunma orb6opa B Y-
cnekTpockomnuu. [lepexoas! ¢ mepenocom 3apsiga. Xpomodopsl
U KX XapakTepucTuyHocTb. [IpocTeie M conmpspKeHHbIE
XpoMOoGOphl.  DIEKTPOHHBIE  MEPEXOAbl B MOJIEKYJax
OpPraHWYECKHX COCAMHCHHI: 6—0*, N—c*, m—  * n— 1 *,
KonebarenpHas cTpyKTypa 3JIEKTPOHHBIX IEPEXO0B.

Ocnossl UK n KP cnektpockonuu. HopManbsHble kosie0anus u
ux cBoiicTBa. llornomenue wu3MydyeHHUs MOJEKYIAPHBIMU
konebanuamu. Ilpasuna orbopa B KP u UK cnekrpockonuu.
WNurencuBnocts JmHuii B KP u MK-cnekrpax. Crokcosas,
aHtuctokcopasgs  kommoHeHTel  KP.  Cnoonrtannoe  KP,
BeIHYKIeHHOe KP. Xapakrtepucrudeckue TIpynnupoBKH U
gactotel B KP u MKcnekrpockonuu. BuOpoHHBIE mEepexoapl.
Knaccudukanuss Monekyn mo BUAY BUOPOHHBIX CIIEKTPOB.
[Tpuanun ®panka—Kongona. Kpacurenu.

OcHOBHbIE 3aKOHBI JIOMMHECLCHIINHU: 3aTyXaHue
JIOMUHECHEHIUH, 3akoH (CTOKca, TMpaBWIO 3€pKAIBHOU
cummerpun JIéBmmHa, npasuno Kama. ®mroopecueHuus u
dbocdopecneHus. NHTepkoMOMHAIIMOHHBIE MePEXO/IbI.
3anepxanHast (QuroopecueHuus. TpuUIIETHOE MOTJOIIEHHUE.
Kunernueckas cxema JIFOMHUHECHEHIIMU:  CTallMOHAPHBIN
Cly4yal, KHHETHUKA JIFOMUHECHEHIMU. KBaHTOBBII BBIXO/.
@®opmyna  Kama. Cnektp  Bo30yxkneHusi.  [Ipomecch
JI€aKTUBALIMU HJIEKTPOHHOTO BO30YKICHHUS.

JlazepHas TexHUKa
OIITHYECKOH
CIIEKTPOCKOITHH

KBanToBsie cBoiicTBa atoMOB. [locTynatel bopa. CrionTanHOE U
BBIHY)K/ICHHOE H3JIydeHUE B KBaHTOBOW cucteme. [IpuHimn
NENCTBHS U YCTPOMCTBO J1a3epa. JIa3epHble CUCTEMBI, OCHOBHBIE
IPUHLUNBL. MeToabl IOIy4YeHHsT WHBEPCUU HACEICHHOCTH.
Monynsiuust go6potHoct. CunHxpoHu3anus moj. ['eneparus
rapMoHUK. PyOuHOBBIN nasep. Twuran-candupoBbiii nazep.
Jlazep Ha WUTTpUI-aIIOMUHMEBOM TIpaHATe€ C HEOJUMOM.
Juonnplii  (MOJYNIPOBOAHUKOBBIN) na3ep. | enuii-HeOHOBBIM




nazep. AproHoBblil Jnazep. AsoTHbli  sazep. Jlazep Ha
KpacuTeIIsX.

5. | ®emMTOCEKYHIHAs
CIIEKTPOCKOTIHNS

Hpe/:[eano KOPOTKHEC HUMITYJIbCbl CBC€Ta W CBCPXCHUJIBHBIC

CBCTOBBIC I10JI4. q)eMTOCGKy'HI[HI)Ie TCXHOJIOTHH:

(beMTOCeKyHIHBI ~ THTaH-canupoBBI  Ja3ep, (Pa3oBbIH
MOJTYJISITOpP, KOMIIEHCATOP IUCHEPCHUU TPYIIOBOW CKOPOCTH,
JVHUSA N3mepenue

dbemTocekyHIHBIX UMITYIbCcOB: TexHonornn FROG u SPIDER.

3aJIePIKKH. XapaKTepPUCTHK
CynepkoHTHHYYM. CHHXpOHHOE AeTeKTHpoBaHue. OnTHueckoe
rereponuHupoBanue. [lpuHIMNIUaNBHAs oONTHYECKas cxema
«BO30YKIAOIINI - 30HIUPYIOLIUH
MuoroumiynscHOE BO30yxkaeHHe. THITBI BpeMs-pa3pelieHHbIX
cpensl,
MOTJIONIEHUE U3 BO30YKIEHHOTO COCTOSHUSA, (DIIOOpECIICHIINS,

HUMITYJIBCBD).

OKCIICPUMCHTOB! HOFJ'IOHI@HI/Ie/ IIPOCBCTIICHUC

KOT'CPCHTHOC KOM6I/IHaHI/IOHHO€ pacceiaHuc, (bOTOHHOC 9XO0,

MOJIAPHU3AIIMOHHBIC OKCIICPUMCHTBI, HABCACHHAA PCHICTKA,

HaBCICHHAasA JIMH3Aa. CDOpMaJ'II/ISM YCTBIPCXBOJIHOBOT'O

CMCIICHUA.

5.2. Jlabopamopnsie 3anamus

(ayoumopnasn nazpyska 4 uaca, camocmosmenvhas paboma 24 uaca)

Ne | [Ipumepsbl BHINOJHAEMBIX IKCIIEPUMEHTAJIBHBIX PadoT TpynoemkocTh
n/n (uacwi)

1 AHanm3 CieKTpoB KOMOUHAIIMOHHOTO PaCCEsTHUS 2

2 N3mepenus CieKTpOB MOTJIOMICHHSI Ha CIIEKTPOOTOMETpE 2

5.3. Ilpakmuueckue 3anamus

(ayoumopnasn nazpyska 12 uacos, camocmosmenvnasn paboma 72 uaca)

Ne | HaumenoBanue TemMaTnka ceMUHApPOB TpyaoeMkocTb

n/n | pasaesa IMCUUNINHbBI (uacwi)

1. B3aumopeiictBue ceta ¢ | TeparepiioBoe uziiydeHue. 2
BEILIECTBOM.

2 Bsaumoneiictsue cBeta ¢ | PenakcanmoHHbIe MIPOIIECCHI. 2
BEILIECTBOM YpaBHeHue IS MaTPHUIIBI

IUIOTHOCTH.

3. Ontuueckas JIroMHHECIIEHTHBIN aHaIun3 2

CIIEKTPOCKOIHS KBAHTOBBIX TOUYEK




4 JlazepHas texHuka | Henuneitnele kpucramist BBO u 2

ONTHYECKOMN KDP. I'eneparus BTOPOM
CHEKTPOCKOITUN TapMOHUKHU. MeTtoabt amn-
KOHBEPCHH.
5 demMToCeKyHIHAS N3mepenus YaCTOTHBIX 2
CHEKTPOCKOIIHUS AMIUTATYIHBIX u (azoBbIX

XapaKTePUCTUK C [IOMOIIBIO
texnoisioruu SPIDER

6 OnTuueckas Bnusnue pacTBOpPUTEIS Ha 2
CIIEKTPOCKOTIHNS CTIEKTPBI MOTJIOLICHNS,
BO3OY)KACHUS,  JIOMHUHECLEHIINN

OpTraHN4YCCKUX MOJICKYII.

6. ®opMBbI TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUHOM aTTecTAllMU, POHT OIEHOUHBIX
CpeACTB

Texkyumil KOHTpOJIb OCBOEHHUS TUCLUMIUIMHBI IPOBOJUTCS PETYJISPHO, HAUUHAS CO
BTOpOH Hemenu oOydeHus, B (popMe KOHTPOJIS MOCEMAeMOCTH, YCTHOTO OIpoca Mo TeMe,
aHaJIM3a pe3yJIbTaTOB PEIICHHs] MPAKTHUECKUX 3a/lad U BBINOJHEHHBIX J1TA00paTOPHBIX
pabor.

[IpoMeXyTOUHBI KOHTPOJb MOAPA3YMEBAET NPOBEICHHE KOJUIOKBHUYMa IO
y4eOHOMY MaTepHally HECKOJIbKUX TEM.

®opMOI UTOTOBOTO KOHTPOJISI IO AUCHUIUIMHE SBJISIETCS 3a4eT.

6.1. Texymuii KoHTpPOJib: KOHTpPOJIbLHBIE TEMbI M BOIIPOCHI JIS1 IPOBEACHHUS TEKYIEero
U UTOr0BOr0 KOHTPOJIA 0 AUCUHINIUHE «ONTHYEeCKAas CHIEKTPOCKOMUSD):

Tema 1 Teopusi u3/1y4eHUs1 M B3aNMO/AEHCTBUS CBETOBBIX BOJIH C BelIECTBOM:
3akonbl TeraoBoro usnyuenus. Popmyna Ilmanka. dortoaddext. KBantoBanme moss.
Oneparopbl poKICHUS W YHUUYTOXKEHUS (HOTOHOB. | aMUIIbTOHMAH KBAaHTOBAHHOTO TIOJIS.
KoMMyTammionnele  COOTHONICHHUsT s omepaTopoB  mnons. OmHODOTOHHBIE U
MHOTO()OTOHHBIE TPOIECCHl. BEpOSATHOCTH CHOHTAHHBIX M BBIHYXKJICHHBIX IEPEXOJIOB.
Kosddunuentsr DitHmredina. KBagpyrnonbHble W MarHUTO-IUIONBHBIC TEPEXOIBI.
KoonepatuBubie 3ddextel. Cpepxuznydenue. HenuHeilHpie  BOCIPUHUMYKBOCTH.
PacnipocTpaneHnne BOJIH B HEIMHEWHOW cpene. MeToa MeIJIEHHO MEHSIOIIUXCS aMIUTATY/I.
VYcenoBue  cuHXpoHM3Ma.  ['eHepauuss — ONTHYECKMX  TFapMOHMK.  TpeXBOJIHOBOE
B3aumo/ieiictBue. [lapamerpuueckoe npeodpazoBanue yacToTbl. CaMopOKyCHpOBKa CBETA.
BeinykgeHHO€ U KOMOMHAIIMOHHOE  paccessHue.  BBIHYyXIEHHOE  paccesiHue
ManpensmtaMa—bpuiirooHa.  YeTbIpEXBOJIHOBOE  B3aWMOJICUCTBHUE. OO6paienue
BOJTHOBOTO (poHTa. BemecTtBo B CBEpPXCUIBHOM CBETOBOM Tioyie. JlucrepcuOHHBIE
cootHomeHus: Kpamepca—Kponura. Ontudeckue Hytaruu. Ontudeckuit 3¢ dext lrapka.
DOTOHHOE HPXO0 M CAaMOMHIYUHMpPOBaHHAs Npo3payHOCTh. CoONUTOHBI. PenakcallMOHHbIE



MpoLeCChl. YpaBHEHUE IJIsi MAaTPUllbl MIOTHOCTH. CaMOCOIIacCOBaHHbBIE YpaBHEHUS s
T0JIsA, IOJIAPU3ALIUY U PA3HOCTHU 3acelieHHOCTeH. D(PPeKT HAChIILEHUSI.

Tema 2 CnexkTpockonus:
Cnextpsl atomoB. CHCTeMaTHKa CHEKTPOB MHOTOAJIEKTPOHHBIX aTOMOB. THIbI CBs3el
anekTpoHoB. Ompenenenue Habopa TepMoB. lcxoansle TepMbl. MysbTUILUIETHAS
ctpykrypa. IlpaBuna otGopa. B3aumoneiictBue konpurypammii. CHeKTpsl MOJEKYIL
Anmmnabatuueckoe npubmmkenue. ['pynnbsl cumMmeTpun MoJiekyn. KonebarenbHble CIIEKTPHI.
Knaccuduxanus HopManbHBIX KOJIeOaHUN 1O TUIIaM cUMMeTpun. Bripoxkaenue. Pezonanc
®epmu. IIpaBuna oT60pa B K0I€OATENbHBIX CHEKTPAX MOTJIOLIEHUS U KOMOMHAILIMIOHHOTO
paccesiHusi. BpamiarenbHas cTpykTypa KoJeOaTeNbHBIX IMOJIOC. DJIEKTPOHHBIE CIEKTPBI
monekyn. Knaccuduxanust 37eKTpOHHBIX COCTOSHUN ABYXaTOMHBIX MOJeKyi. [IpuHiun
Opanka—Kongona. Tumnsl CBA3M ANEKTPOHHOTO JABMXKEHUS U BpalieHus. CreKTpoCKOmus
TBepAoro tena. Ilepexoapl moa nelcTBreM cBeTa B ujealbHOM Kpuctasuie. [lornomenue B
uH(ppaKpacHOW 00JAaCTH CIIEKTpa M B3aMMOJEHCTBUE CBETa ¢ (POHOHHON MOJCHUCTEMOIl.
[lepexoabl B a1eKTpoHHOU mojacucteMe. llornomieHne ceeta B MeTayuiax. 3ampelleHHas
30Ha ¥ 00JacTh MPO3PAYHOCTH B JUAJIEKTPUKaX. DKCUTOHbI Banbe—MotTa 1 @penkens.
Ob6nacte (GyHAaMEHTANBLHOTO TorioieHus. [lepexonbl ¢ OCTOBHBIX YpoBHEH. D heKTh
Oxe u ®ano. Iddextsl Ha kpasix octoBHOTO nornomieHuss: EXAFS u XANES. Ilonsrtue o
nonsiputoHax. CreKkTpockonusi Ae(PEeKTHBIX COCTOSHUN B KpUCTAJIaX. ABTOJOKAIN3ALNS
SKCUTOHOB U JBIPOK B JUAJIEKTpUKaX. Btopuunbie 5>(Q¢exTsl B  KpuUCTaax:
JIOMHUHECHeHIIUsI, (oTodMuccusA, JAedeKTooOpa3oBaHUe TOA  JCHCTBUEM  CBeETa.
Jlromunecuenus. Knaccudukanus JTIOMHUHECHEHUIMH MO JUIMTENBHOCTH CBEUYCHHS H
criocoOy ee Bo30ykaeHus. MoJeKkymsipHas 1 peKOMOUHAIIMOHHAS JIIOMUHECIICHITNS. 3aKOH
Crokca-Jlommens. IlpaBuiio 3epKaJbBHOW CHMMETPUM CHEKTPOB IOTJIOUNICHUS U
JIOMUHEcLUeHIMN JIeBIIMHA M yHUBEpCAJIbHOE COOTHOUIEHHE MexJy Humu CTenaHosa.
3akon BaBunosa. TpurieTHble COCTOSHUS MOJIEKYJ U UX pOJb B IIpoLieccax JAerpajaluuu u
MUTpALlUM SHEPTUH DJIEKTPOHHOro BO30yx)aeHus. Cxema Tepenuna—JIptouca. Tymienue
(TemrnepaTypHO€, KOHIIEHTPALlMOHHOE, NOCTOPOHHHMH BEIIECTBAMM) JIOMHUHECLEHLUN.
be3biznydatenbHplii MEPEHOC SHEPTHH JJICKTPOHHOTO BO30YkaAeHUsS. JltoMHHECIEHIUS
MOJIEKYJISIpHBIX ~ KpucTtaiuioB. Teopuss [laBeimoBa. KoomepaTtuBHBIE mpoLecchl B
JIOMUHECUEHUMU. 30HHAasE MOJIelb JIIOMUHECUEHIUU JUAJIEKTPUKOB. Pa3MHOXeHue
ANIEKTPOHHBIX BO30YXKIEHUIl B TBEpAOM Teie. TepMOBBICBEUMBAHME M HH(QpakpacHas
ctumysanus. [IpuMeHeHne TIOMUHECLIEHTHBIX KPUCTAJNIOB B HAYKE, TEXHUKE U MEULIMHE.

Tema 3 OnTuka J1azepoB:
[Mpunmun pabotbr nazepa. Cxembl Hakauku. Teopust JIombGa. DddexTsl 3arsruBanus
4acTOThl U BbITOpaHus nbIp. JI>mOoBckmii mpoBai. OnTudeckue pe3oHaTopbl. Mobi
ONTUYECKUX pe30HaTOpoB. CBOWCTBA Ja3epHBIX My4YKOB. Tumel yazepoB. TBepaoTenbHbIE
nazepbl. ['a30Bble sa3epbl: Jiazepbl Ha HEUTPATbHBIX AaTOMAaX, HWOHHBIE Ja3ephl,
MOJIEKYJISIPHBIC JIA3€PBI, JIA3€Pbl HA CAMOOTPAHUYEHHBIX Mepexoaax. XUMUYECKHE J1a3ephl.
[TonynpoBoaHuKOBEIE Ha3epbl. JIazepbl HA LIEHTPaxX OKPACKHU.
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Pexumbl pabothl s1a3epoB. HenpepbiBHbIE U UMITYJIbCHBIN pexuMbl. [ITMUKOBBII pexum.

Monynsiiust 1oOpotHOcTH. CUHXpOHU3aMs MOA. ['eHepalus cBepXKOPOTKUX UMITYJIbCOB.

[TpuHIMTIBI AANITUBHOM ONTHKH; KOPPEKIHS BOIHOBOTO (DPOHTA JIA3EPHBIX ITYYKOB.

6.2. Kputepuu OlleHKH U IIKAJIA OIeHUBAHUSI Pe3yJIbTATOB OCBOECHUS JAUCIUININHBI
«OnTuyeckasi CIeKTPOCKOMUSD):

Ne | Pe3yJabTar 0CBOCHHUS IUCHHILIHHBI bann IMoxka3arenn
n/n OLICHUBAHUSA
3Hanue
1. | METOI0OB KPUTUUYECKOrO aHaau3a U OLEHKH | 1 HEJI0CTaTOYHBIN ypOBEHb
COBPEMEHHBIX HAay4HBIX JOCTH)KCHMM, a 3HAHUS
TAaKK€ METOJI0B T'€HEPUPOBAHMUS HOBBIX | 2 JOCTaTOYHBI  ypOBEHb
UJCH NPU PEUICHUM HCCIEAO0BATEIbCKUX U 3HAHUS
IPAKTUYECKUX 3a1a4y B obnactH | 3 BBICOKHIA YPOBEHB
ONTUYECKON CIEKTPOCKOIHNH 3HAHUS
2. | posin M MecTa ONTHYECKOM crnekTpockonuu | 1 HEJI0CTaTOYHbIN ypOBEHb
B (bopMupoBaHUU COBPEMEHHOH 3HAHUS
¢u3nvyeckoi KapTHHBI MHpa, CTaAuHd ee | 2 JOCTaTOYHBI  ypOBEHb
IBOJIIOLIMM M B3aUMOCBSI3M C JPYTMMH 3HAHHUS
paznenamu GpU3NKU 3 BBICOKHI YPOBEHb
3HAHUS
3. | ocoOeHHOCTEll HAay4YHOH TepMHHONIOTHH, | 1 HEJIOCTaTOYHBIN YPOBEHb
NOHATUMHOIO  amnmapara  ONTHYECKOU 3HAHUS
CHEKTPOCKOIIUH,  HMCHOJIb3YEMBbIX  IpH | 2 JOCTaTOYHBI  ypOBEHb
IPEICTAaBICHUU  PE3yJbTaTOB  HAy4HOU 3HAHUS
JEATENIbHOCTA B YCTHOW M IHCBMEHHOM | 3 BBICOKUU YPOBEHD
dbopme 3HAHUS
4. | COBpEMEHHBIX  METOJOB  ONTHYEeCKOH | 1 HEJ0CTaTOYHbII ypOBEHb
CHEKTPOCKONHUH,  MX  cleuuduyeckux 3HAHUS
oco0eHHOCTel 1 00acTeil mpuMeHeHus 2 JIOCTaTOYHBI  YPOBEHb
3HAHUS
3 BBICOKHIA YPOBEHb
3HAHUS
5. | dynnameHTaIbHBIX OCHOB B3auMoOjAeHCTBUS | 1 HEJ0CTaTOYHbII ypOBEHb
U3JIIy4EHUs C BEUIECTBOM M IIPUHIIUIIOB 3HAHUS
JIA3€PHOM JUATHOCTUKU CPEL 2 JNOCTaTOYHBIM  YPOBEHb
3HAHUS
3 BBICOKHIA YPOBEHb
3HAHUS
6. | ocHOBOmoONarammux (Gpusndeckux mozenei | 1 HEJIOCTaTOYHBIN YPOBEHB
JUIsL OINHCAaHUs ONTHUYECKUX SIBICHUM WU 3HAHUS
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pE3yJIbTaTOB 3KCIEPUMEHTOB B HAYYHBIX | 2 JOCTaTOYHBI  ypOBEHB
UCCJIEIOBAHUSIX B O0OJIACTH ONTHUYECKOM 3HAHUS
CHEKTPOCKOIIUH ¥ BO3MOKHBIX CLIOCOOOB UX | 3 BBICOKHUIA YPOBEHb
pa3BUTHSA 3HAHUS

Ymenue

1. | aHanu3upoBaTh aJbTEPHATUBHBIC BapUaAHTHI | 1 HE yMeeT
pelIeHUs NPAKTUYECKUX 3aa4 ONTUYECKOH | 2 YaCTU4HO OCBOEHHOE
CHEKTPOCKOIUU u OLICHUBATh yMEHHE
MOTCHIIMAIILHBIC  BBIMTPBIIIN/TTPOUTPHITIH | 3 cOpPMUPOBAHHOE
pealii3aiy 3TUX BapHAHTOB yMEHHE

2. | BeIOMpaTh W TPUMEHATh NPH pemeHuH | 1 HE yMeeT
3a1a4y ONTUYECKOMN CHEKTPOCKOIHUH | 2 YaCTUIHO OCBOEHHOE
aJIcKBaTHBIE AKCIIEPUMEHTATHHBIC u yMEHHE
pacdyeTHO-TeOpETHIECKUE METOJIBI | 3 cOpMUPOBAHHOE
UCCIICIOBAaHUS yMeHHE

Baanenue

1. HaBbIKAaMM TIOMCKa (B ToM 4ucie ¢ |1 HE BJIAJIEET
UCIIOJIb30BAHUEM MH(OPMAIIMOHHBIX | 2 YaCTUIHO OCBOEHHBIE
cucteM U 0a3 JaHHBIX) U KPUTHUYECKOTO HAaBBIKH
aHamu3a  uHpopmanmuu B oOjactu | 3 cOpMHUPOBaHHBIE
ONTUYECKON CIEKTPOCKOIUU HaBBIKU

2. | HaBpIKaMH  TPOBEACHHSI  ONTHYECKUX | 1 HE BIIaJICeT
CHEKTPOCKOTIUYECKUX IKCIIEPUMEHTOB C | 2 JaCTHYHO OCBOEHHBIE
UCIOJIb30BAHUEM COBPEMEHHOM J1a3epHOM HaBBIKU
TEXHUKHU, BKIOYas (PEMTOCEKYHIHYIO, H | 3 chopMUpOBaHHBIC
METOJI0B WHTEPIpETAIH HABBIKA
AKCIIEPUMEHTAIIBHBIX PE3YIbTATOB

Hmozo 6annos 20-30 «32YTEHO»

MeHee «He 32YTEHO»
20

7. Illepevennb yueOHoii JJUTEepaTyphl U pecypcoB ceTu ""MUHTEpHeT'" , HEOOXOTUMBIX JISI

1.

2.

3.

OCBOCHHA JTUCHUIIJIMHDbI

7.1. OCHOBHAS JIMTEPATYPA

AxmanoB C.A., Koporees H.MI. MeTo/ibl HEIMHEWHOW ONTHUKH B CHEKTPOCKOIHUU
paccestHus cseta. — M.: Hayka, 1981.

AxmanoB C.A., Hukutun C.}O. ®usndeckas ontuka: yueOHuk. — M.: 31-Bo Mock.
yH-Ta, 1998.
babymkun A.A., baxynun I1.A., Koposés @.A., Jlusmmn JI.B., [Ipokodres B.II.,
CrpuranoB A.P. MeToibl crieKTpaibHOro aHaiusa. — Mocksa, 1962,
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4. baxmmer H.I. Bsemenune B MoyekyaspHylo crekTpockomuio. JIL.: U3
Jlenunrpanckoro yuuBepcurerta, 1987.

5. brnomb6epren H. Henuneiinas ontuka. [1ep. ¢ anri. C.A. Axmanosa u P.B. Xoxiosa.
— M.: Mup, 1966.

6. Boubkenmreiin M.B. Monekymsiphast onruka. — M.-JI.: Toc. 31-Bo TeXH.-Teoper.
auT-pel, 1951.

7.  Bykc M.®. DreKTpuvecKue U ONTUIESCKUE CBONCTBA MOJICKYIT U KOHICHCUPOBAHHBIX
cpen: yaebHoe mocobue. — JI.: U3n-Bo JIT'Y, 1984.

8. Kymarun C.B., T'omenrok A.C., Jukapes B.H. u gap. Onruko-mMexaHHYECKHE
npubopsl: yueOHuk. — M.: MammHoctpoenue, 1984.

9. Jlazepuas u xorepeHTHas crexrpockonus. Ilox pemakumeii k. Creitndenma. —
Mocksa, Mup, 1982.

10. TIlentun FO.A., BunkoB JI.B. ®usnueckue METOAbl HUCCIACIOBAHHUS B XUMHU. —
Mocksa, Mp», 2003.

11. Cuyxun JI.B. O6umii kypc pusuku. B 5 romax. T.4. Onruka : yue6HOe ocoOue
1151 By30B. — @usmataut, 2006.

12. T1lpenep I'., Tpaiibep X., Winbunckuii P.E. Texanueckas onrtuka. Ilep. ¢ Hem. — M.
Texnocdepa, 2006.

7.2. JOIMMOJIHUTEJIBHASA JIMTEPATYPA
1. AxmanoB C.A., [esxoB IO.E., Yupkun A.C. BBencHue B CTaTHCTHYECKYIO
pannodusuky u ontuky. — M.: Hayka, 1981.
2. Bopu M., Boasd 2. Ocuossl ontrku. M.: Hayka, 1970.
3. Bbpexosckux JI.M. Boansl B ciiouctsix cpefax. — M.: Msx. AH CCCP, 1957
4. BacunbeB A.H., Muxaiinun B.B. BBeenne B CrieKTpOCKOIIUIO TBEPAOTO Tela. — M.:
UznarensctBo MI'Y, 1987
5. T'yamen Jx. BBemenue B ¢ypoe-onruky. Ilep. ¢ ammn B.JO. laaunkoro wu
ML.IL I'onoses. — M.: Mup, 1970
6. Jlenone H.b. B3aumoeiicTBue j1a3epHOro M3ay4eHus ¢ BemecTBoM. Kypce neknuii. —
M.: Hayka, 1989

7. EnbsmeBud M.A. ATOMHast U MOJICKYJIsIpHAsi CrieKTpockonusi. — M.: dusmarrus,
1962

8.  3aiiman JI. Dnextponsl U GporoHBI. — M.: WJI, 1962

9. Hcumapy A. PacnpocTpaHeHWe W pacCessHHE BOJH B CIy4ailHO-HEOTHOPOIHBIX
cpenax. T. 1,2. — M.: Mup, 1981

10. Kapnos H.B. Jlekiiu 110 KBaHTOBOM 3ieKTpoHuKe. — M.: Hayka, 1988

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

12. Kurrens Y. Beenenue B Gpusuky TBepaoro teaa. — M.: Hayka, 1978

13. Kopones ®@.A. Teopernueckas ontuka. — M.: Beiciias mmkosna, 1966.

14. Jlawpay JI.A., Jludpumn E.M. KsantoBass mexanmka. — M.: ['ocymapcTBeHHOE
U3/1aTeNIbCTBO (PU3UKO-MaTEMaTHUECKOM TUTepaTypshl, 1963
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15. Jlanpay JI.A., Tudmmn E.M. Cratuctuueckas ¢pusuka. — M.: Hayka, 1963

16. JleBumnu JI.B., Caneukunii A.M. JlroMuHecueHIus u ee uamepenns. (MoekyspHas
momuHectieHnus ). — M.: U3patensctBo MI'Y, 1989

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

18. Munep M. Tonorpadus (Teopusi, IKCIHEPUMEHT, mnpuMmeHenue).— JL.:
Mammnoctpoenue, 1979

19. TManren P., ITyrxod I'. OcHOBBI KBaHTOBOI 3IeKTpOHUKH. — M.: Mup, 1972

20. Tapeirua B.H., banakmmii B.W. Ontryeckas o6paboTka unpopmaruu. — M.: Uz a-
Bo MI'VY, 1987

21. Cob6enpman W.W. BBeieHne B TEOPHUIO aTOMHBIX CIIEKTPOB. — M.: ®usmarrus, 1963.
22. Comumeno C., Kposumbsuu b., Ilopro II. [ludpakuus U BOJHOBOIHOE
pacnpocTpaHEeHUEe ONTHYECKOIo u3iydeHus. — M.: Mup, 1989

23. Crpaxosckuii I'M., Ycenenckuii A.B. OCHOBBI KBaHTOBOM 3JIeKTpOHHMKH. — M.: U3 1-
BO Bricmreit mxosr, 1973

24. TepuoB WM., Muxaiimua B.B. CunxporpoHHoe usinydenue. Teopus W
JKcrepuMeHT. — M.: DHeproaromusaar, 1986

25. Xanun SI.M. OCHOBBI JMHAMHKH J1a3epoB. — M.: ®usmaiut, 1999

26. Ilen WN.P. Ilpunuune! HeauHeHHON onTuku. — M.: Hayka, 1989

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

7.3. HEPEYEHb PECYPCOB UH®OPMAIINOHHO-
TEJEKOMMYHUKAIIMOHHOM CETU «<AHTEPHET»
7.3.1. HEKOMMEPYECKHUE SJIEKTPOHHBIE BUBJIMOTEYHBIE CUCTEMBI (3BC)
CBOBOJJHOI'O JOCTVIIA
> bubaunoreka MEXIYHAPOIHOTO N31aTeILCTBA INTECHOPEN -
http://www.intechopen.com/
» Hayunas anektponHas oubiamoreka eLIBRARY.RU www.elibrary.ru
» Hayunas snekTponHas onbanoreka KudepJlenunka http://www.cyberleninka.ru/
» TlomHOTEeKCTOBAS DJIEKTPOHHAs oubnmorexa PODOU
http://www.rfbr.ru/rffi/ru/library
» DOnexktponHas OuoOmmoreka «Hayunoe wHacmemue Poccum»  http://www.e-
heritage.ru/index.html
» DOnexrponHas oudmuorexka MDOTT PAH http://www.issp.ac.ru/libcatm/elib.html
» DInekTpoHHas OWOMMOTEKa MEXKIYHApOJHOTO HAy4YHO-0Opa30BaTEeNLHOTO caiiTa
EgWorld - http://eqworld.ipmnet.ru/indexr.htm

7.3.2. PEOEPATHUBHBIE BA3bl JJAHHBIX HAYUYHBIX I/IBI[AHI/IVI N HAYUYHBIE
ITOMCKOBBIE CUCTEMbI

» ArXiv: Open access to 1,146,534 e-prints in Physics, Mathematics, Computer

Science, Quantitative Biology, Quantitative Finance and Statistics (QnekTpoHHbIi

14



A\

7.3.3.
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7.3.4.

apxuB myOMKaIHi oubmmoTexn Koprenbsckoro YHUBEPCUTETA)
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-TOMCKOBas CHCTEMa, OCYIIECTBISIOIIAS
MOJIHOTEKCTOBELIM IOUCK B KypHallaxX MHOTUX KPYIHBIX HAYYHBIX H31aTCIILCTB,
takux kak Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap., B OTKpPBITBIX
Hay4yHbIX Oa3ax manHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News http://www.scienceresearch.com
Mexnynapoanas pedepatuBHas 0a3za mo (pu3nMKe, aCTPOHOMUH, TEOPHUU YACTHIL
ADS(NASA) http://adsabs.harvard.edu/

Poccuiickun UHEKC HAy4YHOTO LUTUPOBAHUS (PUHLY)
http://elibrary.ru/project_risc.asp

KYPHAIJIbI 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/

XKypransl ¢usnko-texauueckoro uucruryra uMm A.®. Hodde PAH: «Kypuan
TexHuueckon (usukm», «llucbma B KypHal TexHUYeCKOW (u3ukm», «Dusmka
TBEPIOTO Tena», «PU3nKa U TEXHHUKA IMOIYIPOBOAHUKOBY http://journals.ioffe.ru/
Tpynet  wucTHTYTAa  0Omedt  ¢pum3mkm wm.  A.M. Ilpoxopoa PAH
http://www.gpi.ru/trudgpi.php

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

Nudopmannonnas cuctema «EnnHoe 0kHO JocTyna K 00pa3oBaTeIbHBIM PeCypcam»
http://window.edu.ru/

Nudopmanmonnass  crpaBoYHO-TIpaBOBast cucreMa «KOHCYNbTaHT IUIIOCH
http://www.consultant.ru/ (HekoMMepuecKast BepcHsi)

JlazepHsriii moprai http://www.laser-portal.ru/

O6pa3oBarenbHbIe MaTrepuaibl HI'Y no  Jasepam u ¢dboTOHUKE
http://mwww.nsu.ru/srd/lIs/russian/lIs-teach.htm

OTKpBITHIN TIOPTAJ 110 KBAHTOBBIM KOMITbEOTepam http://www.quantiki.org/
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Crienuanu3upoBaHHBIA ~ MOpTal 1O  HWH(POPMAIMOHHO-KOMMYHHKAITMOHHBIM
TEXHOJIOTHSIM B 00pa3zoBanuu http://www.ict.edu.ru/
CrpaBouyno-uadopmannonasiii nopran [PAMOTA.PY http://www.gramota.ru/
Texauueckas 6ubnmoreka http://techlibrary.ru/

®denepanbhbiii moptan «Poccuiickoe o6pa3zoBanue» www.edu.ru

VV VYV

OHIUKIONeAns  JlazepHoM  (QU3MKM W TEXHOJNOruM  http://www.rp-
photonics.com/encyclopedia.html

8. Onucanmne MaTepuaIbHO-TEXHNYECKOH 0a3bl, HeOOXOAUMOIi 1151 OCBOCHHS
AUCHUTTHHBI

OO0yueHue o IUCUHUIIIIMHE BEAETCS C NPUMEHEHUEM KaK TPAJUIIMOHHBIX METOOB
(JlekuMM, TpaKTUYECKUE 3aHATHUS, JlabopaTOopHble paboOThl), TaK M C HCHOJIb30BaHUEM
WHHOBAI[MOHHBIX MOJXO0JIOB: AKTUBHOE YYacTHE acClHUpaHTOB B HAyYHBIX CEMHUHapax
noapazaeneanii KOTU — o6ocobienHoe ctpykrypHoe noapasaenenne GUILL KazHI] PAH
1o NpoUIIIO MOATOTOBKH, MPECTaBICHHUE JOKIAJ0B Ha HAYYHOU KOH(PEPEHIIUHU MOIOBIX
yueHbix KOTU — obocobnenHoe crpykrypHoe mnoapasznenenue PUIL[ KasHI[ PAH u
MOJIOZIE’)KHBIX HAayYHBIX IIKOJIaX, IOArOTOBKA HAYyYHBIX CTaTE€H, NOATOTOBKA MpPE3eHTaLUN
0 JIUTEPATYPE IS TOMOJHUTEIBHOTO U3YUYEHUSI.

AynUTOpHBIE 3aHSTHS, LIEJBI0O KOTOPBIX SIBISIETCSI OCBOEHUE TEOPETUYECKUX OCHOB
JUCLUUTUIMHBI, IPOBOJISATCS B MHTEPAKTUBHOW (hOpME C UCIIOIB30BAHUEM MYJIbTUMEINHHOTO
o0opyznoBanus. [Ipe3eHTanuy MO3BOJISIOT KAaYECTBEHHO WILTIOCTPUPOBATH MPAKTUYECKUE
3aHATUS cXeMaMmH, (opmyrnamu, depTekamu, pucyHkamu. Kpome TOro, mpeseHTanuu
MO3BOJISIIOT YETKO CTPYKTYpUPOBAaTh MaTepuan 3aHATUS. OJEKTPOHHAs Ipe3eHTalus
MO3BOJISIET OTOOPA3UTh MPOLIECCHl B JUHAMHUKE, UYTO IMO3BOJSET YIYYIIUTh BOCIPUSATHE
MaTrepuana.

[TpakTuyeckue 3aHATHS (CEMHHAphl) MMEIOT CBOEH I€JIbI0 OCBOECHHME PpaCUYETHO-
TEOPETUYECKUX  METOJAOB, HCIOJB3YyEMBIX IIpM  PELIEHUH 3aJa4  ONTHYECKOU
CHEKTPOCKOIINH, a TAK)K€ Pa3BUTHS HABBIKOB PAIlMOHAIILHOTO BHIOOpA METOJIOB PEIICHUS.

B xoxe mabGopaTopHbIX 3aHATUN aclUpaHTaM MPENOCTaBISETCS BO3MOXKHOCTH Ha
MIPAKTUKE OCBOUTH TEXHUKY NPOBEJEHUS 0a30BBIX HIKCHEPUMEHTOB, U3YyUUTh CHEUU(PUKY
AKCIIEPUMEHTAIBHBIX ~ HMCCIIEJOBaHUM B 00JACTH  ONTUYECKOM  CHEKTPOCKOMHH,
MO3HAKOMUTCA C MNpUHOUIAMH pabOThl ¥ BO3MOYKHOCTSIMM  SKCIIEPUMEHTATbHON
anmapaTypbl 1 000py10BaHMsI, UCIIOJIb3yEMOT0 MTPU MPOBEJACHNN HaYUYHBIX UCCIIEIOBAaHUN B
o0JacT  ONTHYECKOM  CHEKTPOCKONMMHM, a TaKkKe METOJaMU  HHTepHpeTaluu
9KCIIEPUMEHTAJIBHBIX PE3YJIbTATOB.

CamocrosiTenpHast padoTa acCHUpPAHTOB MOJPa3yMeBaeT YIiIyOJIEHHOE OCBOCHHE
TEOPETUYECKOr0 MaTepHalla, BBIIIOJIHEHHE WHAWBHUAYaIbHBIX 3aJlaHUM, IMOATOTOBKY K
TEKyIleMY, IPOMEXYTOYHOMY UM HUTOTOBOMY KOHTPOJIO YCIEBaeMOCTH. B nemsx
(dbopMUpOBaHUS CIIOCOOHOCTH K KPUTHYECKOMY aHANU3Y HMH(OpPMAIMU U MOMCKY MHyTel
peleHuss TOCTaBJICHHBIX 3a7a4 B JalbHeWmed mnpodecCuoOHaTbHON AesTEeIbHOCTH
UCMOJNB3YETCs TEXHOJIOTUS MpoOJeMHOro oOyuyeHHs, TpeOyromas 3HAYUTEIbHBIX
BPEMEHHBIX PECYPCOB, UYTO MPEIYCMOTPEHO CTPYKTYpPOH AMCLUMILIMHBI, U MPEANoaraet
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CaMOCTOATENBHYIO MPOPabOTKy y4eOHO-TPOOIEMHBIX 33a4 aCIMPAHTAMH, BBITIOTHIEMYIO
C IPUBJICYEHUEM OCHOBHOM U IONIOJIHUTEIBHON JIUTEPATYPhl; TIOMCK HEOOXOAUMOM HAyYHO-
TEXHUYECKOW MH(POPMAIH B OTKPHITHIX HCTOYHUKAX, KOHCYJIBTALUH C MIPETIOAABATEIIEM.

CamocrosTenpHas paboTa aCIUPaHTOB OCYIIECTBISIETCA: B IOMAIIHUX YCIOBUSAX, B
YUTAIbHOM 3ajie OMOIMOTEKH, Ha IEPCOHAIBHBIX pab0UYHUX MECTaX aCHUPAHTOB C JOCTYIIOM
Kk pecypcam «HMHTepHeT», B HayuHbIX mnonpazneneHusx KOPTU - oOocobnennoe
ctpykrypuoe mnoapazaenenne OUI[ KaszHI[ PAH c¢ nmoctymom k mabGopaTopHOMY
000pyZ0OBAaHUIO U NTPUOOpaM.

CamocTosiTenbHas pabora IIOAKPEIUISAETCS y4e0HO-METOANYECKUM u
MH(OPMALIMOHHBIM O0ECIEYeHHEM, BKIIOYAIONINM Y4YEOHHUKH, Y4yeOHO-METOIUYECKUe
oco0us1, KOHCIIEKTHI JEKUUH, pecypchl «IHTepHETY.

MarepuajbHO-TeXHHYECKOe o0ecredeHue TUCIUIIUHbI:

» OuOmMoTeKa C YWTAIBHBIM 3aJIOM, KHIDKHBIH (OHI KOTOpPOW COCTaBIsieT
CrelMaIN3upOBaHHAs METOINYECKas M yueOHas TuTepaTypa, HayyHas epruoINKa;

» 3aJl, OCHAIIEHHBIN CTallMOHAPHBIM MTPOEKTOPOM, SKPAHOM M OOBIYHOM JTOCKOM — IS
IIPOBE/ICHUS JIEKIMOHHBIX 3aHATUI;

» yueOHasi ayIuTOpHs, OCHAICHHAs IMEPCHOCHBIMH IPOCKTOPOM M DKPAHOM IS
MIPOBEAECHUS MPAKTUUECKUX 3aHIATHIM;

» UHAWBUAyallbHBIE pabodyWe MecTa aclHUPaHTOB, OCHAIICHHBIE IEPCOHAIBHBIM
KOMIIBIOTEpAMH C JOCTYNOM K ceTu «lIHTepHEeT», JIOKAIBbHOW CETH M DJIEKTPOHHOU
uH(popmanoHHO-00pa3oBatenbHoil cpene OUIL] KazHIL PAH.

» B yueOHOM Tmporiecce acmUpaHTBl HCIOJNB3YIOT COBPEMEHHOE HaydyHOE
000OpyA0BaHUE LIEHTPA KOJUIEKTUBHOTO MOJIb30BaHUA JJA00OPATOPUHU OBICTPONIPOTEKAIOLINX
Moutekysipabix mporeccoB KOTU — o6ocobnennoe cTpykrypHoe noapasnenenune OUIL]
KazHI[ PAH - coBpemMeHHbIE CHEKTPOMETPBI, HMCTOYHUKH JIA3€PHOTO M3IYyUYCHHUS,
uHTEpPEpOMETpPhl, AUPPAKIUOHHBIE PEIETKHA, oOcHuIorpadgel, (OTOYMHOXKHUTENH,
MHOT'03JIEMEHTHBIE IPUEMHUKH U3JTYy4EHUS], HEIMHENHbIE KPUCTAJIIbI.
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