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Mporpamma omcuunnmHbl "CoBpeMeHHble MeTOAbl ONTUYeckor cnekTpockonun”; 03.04.02 dnswvka; CTapwmii Hay4HbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B.

MporpamMmy ovcumnnunHbl paspaboTtan(a)(1) CTapwmii HayYHblin COTPYAHWK, K.H. (ZoueHT) KOcynos
P.B. LleHTp kBaHTOBbIX TexHonornn KAY , Roman.Yusupov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

OCHOBHOW LieNblo 0CBOEHUS aucumnanHbl "CoBpeMEHHbIE METOAbI ONTUYECKON crnekTpockonun®
ABNSETCS (POPMUPOBAHME Y CTYEHTOB NPeAcTaBNeHNiA 0 COBPEMEHHbIX, Hanbonee 6bICTPO
pasBMBaoWNXCcsa MetTogax NMMHENHOM N HENMHENHOM CNEKTPOCKONUN, a TakXe CNeKkTpoCcKonuu
BbICOKOIO BPEMeHHoro paspeleHns. Ocoboe BHUMaHMe yoenseTcst U3y4eHnto NpuHLMNoB
NOCTPOEHNS Na3epoB Kak UCTOYHUKOB CBETA BbICOKOW CTENEHN MOHOXPOMATUYHOCTU U
CBEPXKOPOTKUX MMMYNIbCOB HA Pa3/MyHbIX aKTUBHbIX Cpefax, OCHOB pa3nnyHbIX METOLOB Nas3epHOmn
CNEeKTPOCKOMUU, TEXHUKE 3KCNEePUMEHTa, peasibHO OCTUXUMOW YyBCTBUTENbHOCTU METOO0B.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumunnnHa BkntodeHa B pasgen " 51.B.[0B.7 OncumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtefbHol nporpammbl 03.04.02 duramka 1 0OTHOCUTCS K AUCLMNIMHAM Mo Bbibopy.
OcBavBaeTcs Ha 2 Kypce, 3 ceMecTp.

Mpexnmet "CooBpeMeHHble METOAbI ONTUYECKOW CNEKTPOCKOMUN" OTHOCUTCS K NPOECCUOHANIBHOMY
LUMKNY 1 SBNSIETCS AUCLMMNAMHOM No Bblbopy. MNpenonasaHne AaHHOM ANCLUNMHBI HANpPaBneHo Ha
OCBOEHME CTyAeHTaMN OCHOB 1 NPUHLMMNOB 9KCMEPUMEHTANbHbIX NCCNefoBaHUiA B 06nactu
COBPEMEHHOI ONTUYECKOI cnekTpockonuu. [Ins ocBoeHust MaTeprana HeobxoanMbl 3HaAHNS
OUCUMMNNIVH: ONTKKA, KBAHTOBAS MEXaHWKa, onamka TBEpAOro Tena, KBaHToBasi paanognamka,
MatemaTnyecknii aHanma, andopepeHumanbHble U MHTErpasnbHble YPaBHEHNS, BEKTOPHbINA 1
TEH30pHbI aHanna, MexaHuka. OcBoeHve ancumnavHel ByaeT cnocobCcTBOBaTL DOPMUPOBAHMIO
cneumanmcTa ¢ KOHKYPeHTOCMOCOBHbIMM YMEHUSIMU 1 HaBblKaMu, ero YCrewHo NpodpeccroHanbHom
LESTeNbHOCTU, NO3BONUT eMY 3CPCPEKTMBHO y4acTBOBATb B HAyYHO-MUCCNeaoBaTeNnbckoi pabore,
NOHMMATb pPe3ynbTaThl CTaTel U MOHOrpadouii B COOTBETCTBYIOWMX 06ACTAX 3HAHUIA.

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ybTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL MU
OK-1
(0bLekynbTypHbIE CNoCOBHOCTb K abCTPaKTHOMY MbIWAEHUIO, aHaNN3y, CUHTE3Y
KOMreTeHuun)
OrlK-4 CNoCcOBHOCTb afanTUPOBATLCS K UBMEHEHNIO HAYYHOrO
(NpodheccuoHanbHble npochuns cBoel NPOGECCMOHANBHOWN OEATENBHOCTMH,
KOMMeTeHumN) COLMOKYNbTYPHbIX 1 COLMANbHbIX YCNOBWIA AEATENBHOCTH
CnocobHOCTb MCNONb30BaTh CBOOOAHOE BNaneHme
OlK-5 npodheccrnoHanbHO-NPOMIMPOBAHHBIMU 3HAHNSIMK B 0bnacTu
(NpogpeccuoHanbHble KOMMbIOTEPHbIX TEXHONOTWIA ANS peweHns 3anay
KOMMEeTeHLMN) npodpeccnoHanbHOM AEATENBHOCTA, B TOM YMCIE HAXOASLWMXCS
3a npenenamun HanpasneHHOCTU (Mpodonns) NOAroTOBKN
Ol1K-6 CNOCOBHOCTb MCNONb30BaTh 3HAHMS COBPEMEHHbBIX MPOBNEM 1
(npogpeccuoHanbHble HOBEWLWMX [OCTUXEHUA (OUIUKM B HAYYHO-UCCNELOBATENBCKOM
KOMMeTeHLMN) paboTe
AK-2 cnocobHocTb cBOBOAHO BlaaeTb pasaenamv onsnku,
HeobX0AMMbIMU ONS PEWEHUS HAaYy4YHO-NHHOBALMOHHbIX 4, N
(NpogpeccuoHanbHble eobxon AnA pee aytHo oBaLno safad,
MPUMEHSTb Pe3yNbTaTbl HAYYHbIX UCCNENOBaHNI B
KOMMeTeHuunn) 2
WHHOBALMOHHON AESATENbHOCTH
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Mporpamma omcuunnmHbl "CoBpeMeHHble MeTOAbl ONTUYeckor cnekTpockonun”; 03.04.02 dnswvka; CTapwmii Hay4HbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B.

Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
MK-3 CMoCOBHOCTb NPUHMMATL y4acTie B pa3paboTke HOBbIX
(I'IpOd)GCCI/IOHarIbeIe METOLOB N METOONYECKNX MOAXonoB B HAY4YHO-MHHOBAUMOHHbIX
KOMI'IeTeHLI,I/II/I) nccnenoBaHuAx m I/IH)KeHepHO-TeXHOJ'IOFI/Il-IeCKOVI OeATEeNbHOCTH

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

TEOPUIO N MPUHLUMMbI, HA 6a3e KOTOPbIX MPOBOAATCS SKCNEPUMEHTANbHbIE NCCNIE0BAHNS METOAAMMU
NVHENHOW N HENVWHENHOW ONTUYECKOW CMEKTPOCKONUK, Na3epHOW CrekTPOoCKOMNNU BbICOKOrO
CNeKTpanbHOro N BpEMEHHOIro paspeLeHns;

2. IONXeH yMeTb:

NOHMMATb, U3naratb U KPUTUYECKW aHann3npoBaTb 6a30Byto 06Ledr3nyeckyto MHOPMALNIO;
NONb30BaTbCS TEOPETNHECKMMM OCHOBAMM, OCHOBHBIMU MOHATUSIMU 1 3aKOHOMEPHOCTSMU B 06nacTu
OMTWUYECKOI CNEKTPOCKOMNMM; 0CO3HaBaTb AOCTOMHCTBA U HELOCTATKM Pa3NIMYHbIX METOLOB ANSt
afeKkBaTHOro Bblbopa Npu peleHnn KOHKPETHbIX 3a4ay;

3. 0OMXEeH BnageTb:

HaBblkaMW nposeneHnd aKCnepmnMmeHToB B obnactu COBpeMeHHOI7I onTunyeckom CcneKkTpockKkonuu,
HarnpaeJIEHHbIX HA peWeHne KOHKPETHbIX Hay4YHbIX N TEXHONOINrM4eCKnxX 3ana-

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NCMNONMb30BaTb N3YYEHHbIE METOAbl ONTUYECKOW CMEKTPOCKOMMUN MPU BbIMONHEHNU BbIMYCKHbIX
KBannmkKaumnoHHbIX paboT

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKOoCTb AMCLMNANHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA ANCLMMINHBI 3a4eT B 3 CeMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO Ans Oonycka K 3adeTy
28 6annos.

86 bannos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

54 6anna n MeHee - "HeynOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNAUHbI/MoOAyNS
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Mporpamma omcuunnmHbl "CoBpeMeHHble MeTOAbl ONTUYeckor cnekTpockonun”; 03.04.02 dnswvka; CTapwmii Hay4HbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B.

Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen y P p

UX TPpyooOEeMKOCTb
N|  Acusnnae)  Cemeotpo ST, (s saca) T oo
Nekumu MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
Tema 1. Csoiictea
ONTUYECKOro
n3nyyeHns. O63op
COBPEMEHHbIX METOLOB
onTmnyeckom
CNEKTPOCKOMUMW.
1. {llasepbl Kak MCTOYHUK 3 1 2 0 0
n3ny4yeHuns,

OTKpPbIBAOLWNN
NPUHUMNNANbHO HOBbIE
BO3MOXHOCTHU B
onTmnYyeckom
CNEeKTPOCKONuu.

Tema 2. MeTogbl
BHYTPUPE30HATOPHOM
cenekumn cnektpa
nanyyeHms. Cxembl
pe3oHaTopos C
pasnnyHbIMU
BHYTPUPE30HATOPHNMU
ANCNEePCUOHHbIMU
9NeMEeHTaMn: NPU3Mbl,
2. |oudpakUNOHHbIE 3 2 2 0 0
peweTkn, 3TanoHbI
dabpu-lepo, punbTpbl
Jlno, akyctoontnyeckue
CenekTopsl.
OcobeHHocTH paboThbl
HernpepbIBHbIX U
NMMYNbCHbIX
nepecTpanBaemblx
nasepos.

Tema 3. AKTnBHas
ctabunmsaums 4acToThbl
reHepauun nasepa.
Crabunusauuns no

3. [MHTEepdoepoMeTpy 3 3 2 0 0
dabpu-Mepo.
Crabunusauuns no
PEe30HaHCy HacCbIWeHWS
NMOrnoLeHns.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcuunnmHbl "CoBpeMeHHble MeTOAbl ONTUYeckor cnekTpockonun”; 03.04.02 dnswvka; CTapwmii Hay4HbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 4. NpuHUUNbI
NMOCTPOEHUS NasepHbIX
CUCTEM
yNbTPakopoTKOro
JnanasoHa
ONNTENbHOCTM
4. [BBIXOAHBIX MMYNLCOB. 3
" |F'eHepatopbl
yNbTPaKopOTKMX
nmnynbcos (YKW) ¢
JoMKCNPOBaHHOW
OJINHON BOJTHbI.
MNepecTpanBaemble No
yactoTe nasepbl YKW.

ANCKYCCUS
4-6 2 4 0 npeseHTaumns

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcuunnmHbl "CoBpeMeHHble MeTOAbl ONTUYeckor cnekTpockonun”; 03.04.02 dnswvka; CTapwmii Hay4HbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 6. MeTonbl
HENMMHENHOrro
npeobpasoBaHUs
yacTtoTbl. Pusnyeckne
OCHOBbI FreHepaLmm
rapMOHWK Nas3epHoro
n3ny4yeHuns,
napameTpuyeckomn
reHepaumu.
OnTunyeckas cxema
BHEPE30HATOPHOW
reHepaumm BTOPOW
rapmMoHukm. Cxembl 0
UUIVHOPUYECKMMUA
nuH3amun. Cxema
KoMneHcauum
ancnepcun
cuHXpoHm3ma. Cxema C
NCNoNb30BaHNEM
nocnenoBaTtenbHO
pPacrnonoXeHHbIX
HEeNMNHEWNHbIX

6. [KpucTannos. 3 7 2 0 0
MHoronpoxogosas
cxema. Cxema
reHepaumm 4yeTBepTom
FapMOHMKMW.
BHyTpupesoHatopHas
reHepaumns BTOpoW
rapMOHMKMW.
MNapameTpuyeckue
npoueccsl B
pagnoTeEXHUKE U
onTuKe.
MapameTpuyeckas
NIOMUHECLeHLNS,
yCUneHue, reHepauus.
dasoBble
CYHXPOHU3auumn npu
TPEXYaCTOTHOM
napameTpruyeckom
B3aMMO0ENCTBUN.
MprHUMNBbI NOCTPOEHNS
napameTprnyecKmx
reHepaTopoB cBeTa.

Tema 7. OCHOBbI
BHYTPUPE30HATOPHOM
CMEKTPOCKOIMUMW.
[MprmeHeHuns
BHYTPUPE30HATOPHOM
CMNEKTPOCKOIUMW.

npe3eHTauns
3 8-10 0 0 0 ANCKyCcCuS

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcuunnmHbl "CoBpeMeHHble MeTOAbl ONTUYeckor cnekTpockonun”; 03.04.02 dnswvka; CTapwmii Hay4HbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie
paborbl

3aHATUA

Tewma 8. JlazepHas
crnekTpockonus
KOMOMHALUNOHHOIO
paccesHus.
BbiHyXXoeHHOe
KOMOMHaLMOHHOE
paccesiHue.
CnexTpockonus
KOrepeHTHOro
aHTUCTOKCOBA
KOMOMHAUNOHHOIO
paccesHus.
MpunoxeHus nasepHom
CMeKTpocKonun
KOMOMHALUNOHHOIO
paccesHus.

npe3eHTauus
amckyceus

Tema 9. OcHoBbI 1
NPUNOXEHNS
CEeNeKTUBHOW NnasepHou
CMNEKTPOCKOIUMW.

Hay4YHbIN
noknan

10.

Tema 10.
MHorogpoToHHas
CreKTpocKonus.
BeposATHOCTb
MHOIOGPOTOHHbIX
nepexonos.
MNpumeHeHne
MHOTrOPOTOHHOr O
NornoweHns B aTOMHOM
CMeKTpoCKOnuun un
criekTpockonuu
KpucTannos.

12

npe3eHTauus

11

Tema 11. MeTonbl
OBOWNHOro pe3oHaHca.

lOnTnyeckoe

netektnposaHus IlP.

14-15

LNCKYCCUs

12.

Tema 12.
BHyTupuoonneposckas
crnekTpockKonus
BbICOKOrO paspeLleHuns.

13-14

ONCKYyCCUs

13.

Tema 13. JlazepHas
CMNEeKTPOCKOMNus C
BPEMEHHbIM
paspeweHneM. [nko- n
doemMTOCEKyHOHas
cnektpockonusa. MeTon
Haka4yka-3oHanpoBaHMe

15

LNCKyCCUs
npe3eHTauuns

Tema . IToroesas
doopma KOHTpoOns

3a4ert

NTtoro

14

12

PernctpaumoHHbIn Homep
CrtpaHnua 8 ua 17.

KETPOHHBH
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Mporpamma omcuunnmHbl "CoBpeMeHHble MeTOAbl ONTUYeckor cnekTpockonun”; 03.04.02 dnswvka; CTapwmii Hay4HbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B.

4.2 CopepXxaHume ONCLUMIUHDI

Tema 1. CBoncTBa onTMyeckoro usnyyeHus. 063op coBpeMeHHbIX METOA0B ONTUYECKOWN
cnekTpockonuu. Jlazepbl KaKk UCTOYHUK U3NyYeHUs!, OTKPbIBaIOLLLUA MPUHLUUNNANBHO HOBblE
BO3MOXHOCTM B ONTUYECKOW CMEKTPOCKOMNUM.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Nazep Kak MCTOYHMK N3NYyYeHUS. YHUKaNbHbIE XapakTEPUCTUKN Na3epPHOro N3ny4eHns no
CPaBHEHUIO C ECTECTBEHHbIM CBETOM 1 UX Npupoa. KorepeHTHOCTb NPOCTPaHCTBEHHAS U
BPEMEHHas, AnnHA KOrepeHTHOCTW. CnekTpanbHbli COCTaB N3NYyYEHNS na3epa v ero CBs3b C
Mo4amu ONTUYECKOro pesoHatopa. [pononbHbie 1 nonepeyHble Moabl. MpeacTaBneHns o cenekuum
MoA. [locTuXMMas Ha CErofHSWHNA OeHb CTENEHb MOHOXPOMATMYHOCTL. J1a3ep Kak yHUKanbHbIiA
MCTOYHWK N3Ny4EHMS ONS CNEKTPOCKOMUN.

Tema 2. MeToabl BHYTPMPE30HATOPHOWN Cenekuumn crnektpa nsnydyeHusi. Cxembl pe3oHaTopoB C
pa3nuyHbIMM BHYTPUPE30HAaTOPHUMU ANCNEPCUOHHbIMU 31IeMEeHTaMU: NPU3Mbl,
AndopakLMOHHbIe peLleTKu, atanoHbl dabpu-Mepo, dounbTpbl JlIo, akycToonTuyeckue
cenektopbl. Oco6eHHOCTM paboTbl HENPEepPbIBHbIX U UMMYNbCHBIX NepecTpanBaeMbix 1a3epoB.

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

MeToabl BHYTPMPE30HATOPHOW cenekumm cnektpa nanydyeHns. CxeMbl pe3oHaTopoB C pasnnuyHbIMU
BHYTPUPE30HATOPHUMWN OUCNEPCUOHHBIMU dNeMeHTaMn: Npu3Mbl, oudpakUMOHHbIE peLleTKH,
aTanoHbl ®abpu-lepo, punbTpel Mo, akyctoonTnyeckue cenektopbl. OcobeHHOCT paboThbl
HenpepbIBHbIX N UMMYNIbCHbLIX NepecTpanBaeMbix nazepos. Cxembl ¢ NPOA0SIbHON U NONEPEYHONA
Hakaykoi akTUBHOW cpefbl. Jlasepbl C pacnpeneneHHom 06paTHol CBSA3bIO.

Tema 3. AKTMBHas ctabunusauus 4acToTbl reHepauum nasepa. Crabunusaums no
uHTepcepomeTpy dabpu-lfepo. Ctabunmsaums nNo pe3oHaHCy HaCbILLLEHUS MOMOLLEHUS.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

AkTnBHas ctabunmnsaums 4actoTbl reHepauun nasepa. Ctabunmusaums no MHTEPGEPOMETPY
d®abpu-lMepo. Ctabunuzaums no pe3oHaHCy HaCbILWEHNS MOrNOWEeHNS.

Tema 4. NMpuHUUNbI NOCTPOEHUS Na3epHbIX CUCTEM YNbTPaKOPOTKOro aunana3oHa
ANUTENbHOCTU BbIXOAHbIX UMMNYNbCOB. ['eHepaTopbl ynbTpakopoTkux umnynbcos (YKW) ¢
coukcmposaHHOM ANMHON BONHLI. [epecTpanBaembie No YacToTe nasepbl YKU.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

MPUHLMMNBI NOCTPOEHMS Na3ePHbIX CUCTEM YNbTPaKOPOTKOro AnanasoHa. MeTonbl akTMBHOM U
NacCUBHOW CUHXPOHU3aUMKn Moa. OnTuyeckme HennHenHocTH, obycnasnmBaoWmne yKopoieHme
LONNTENBbHOCTU FEHEPVPYEMbIX Na3epHbIX UMMYNbCOB. Jlasdepbl C CAMOCUHXPOHU3aUMeR MO4: 3QCPEKT
nvH3bl Keppa n dpasoBas camoMooynsiuus.

npakTudeckoe 3aHsitne (4 yaca(os)):

"eHepaTtopbl ynbTpakopoTkmx umnynbcos (YKW) ¢ dpukcnpoBaHHOM ONMHON BOMHbI.
lMepecTpanBaemble no yactote nasepbl YKN. HennHenHo-ontrnyeckmne komnpeccopbl YKW.

Tema 6. MeToobl HENMHENHOTO I1p606pa3OBaHI/I9I yactoTbl. P3n4yeckme OCHOBbI reHepauum
rapMoHUK na3epHoro nany4dyeHus, napamepr-leCKoﬁ reHepauuu. OnTtnyeckasi cxema
BHep930HaTOpHOﬁ reHepauum BTOpOI?I rapMoHUKMN. Cxembl 0 unnmHgpn4eCKummn INH3amn.
Cxema KoMneHcauuu auncrnepcum CUHXpOHU3Ma. Cxema c ucnonb3oBaHMeM nocnenoBaTtesibHO
pacnoyioXXeHHbIX HeJIMHEeNHbIX Kpuctannos. MHOFOﬂpOXO.IJ,OBaSI cxema. Cxema reHepauum
quBepToﬁ rapMoOHUKMN. BHyTpMPGSOHaTOpHaSI reHepauus BTOpOﬁ rapMoHUKW.
I'Iapamerpvmecme npouecchl B pagunotexHnkKe n ontuke. I'IapameTpvmeCKaﬂ
noMunHecueHuus, ycuneHume, reHepauus. da3zoBble CUHXpPOHU3aLUuu npun Tpex4actoTHOM
napameTpunyeckom B3auMOOEeNCTBUMN. anIHLI,I/II'IbI NnoCTpoeHus napaMmeTpnyeCckKnx reHepaTtopos
cBeTa.

JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):
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MeTombl HENMHENHOro NpeobpasoBaHUst HacToTbl. PU3NYECKME OCHOBbLI FeHepaLmn rapMOHNK
NnasepHOro U3ny4yeHus, napametTpudeckor reHepaumm. OnTnyeckas cxema BHEPE30HATOPHOM
reHepaummn BTOpoW rapMoHukK. CxeMbl 0 UMAMHAPUYECKUMI NMH3amMmK. Cxema KoMreHcauum
oucrnepcun CMHXpoHu3Ma. Cxema ¢ UCnonb30BaHNeM NocnenoBaTe/lbHO PacnonoXeHHbIX
HeNUHeHbIX Kpuctannos. MHoronpoxonoeas cxema. Cxema reHepauny YHeTBepTON rapMOHUKN.
BHyTpupesoHaTopHas reHepaLlusi BTOPOi rapMoHuKi. MapameTpuyeckue npoLecchl B
paguoTexHuke n ontuke. MNapameTtpuyeckas NOMUHECLEHUMS, yCuneHne, reHepauns. dasosble
CMHXPOHU3aLUM Npu TPEX4YACTOTHOM NapaMeTpn4YecKoM B3anMoaeincTeun. MpuHUMNbI NOCTPOEHUS
napameTpu4eckunx reHepaTopoB cBeTa.

Tema 7. OCHOBbI BHYTPMpPE30HaTOPHOW cneKTpockonuu. NMpumeHeHUs1 BHyTpMpe3oHaTOPHOW
CNeKTPoCKoMnum.

Tema 8. IlazepHasi cnekTPOCcKonusi KOM6MHaLMOHHOro paccesiHus. BbIHyXaeHHoe
KOM6MHaUMOHHOe paccesiHue. CnekTPOCKONuUsi KOrepeHTHOro aHTUCTOKCOBa
KOM6MHaUMOHHOro paccesiHus. MpunoXxeHus nasepHon cNEKTPOCKONUMU KOM6MHALMOHHOIO
paccesiHus.

Tema 9. OcCHOBbI M NPUNOXEHUSI CeNeKTUBHOW Na3epHON CreKTPOCKOMUM.
npakTnyeckoe 3aHsitne (8 4aca(os)):

MoceleHne nabopatopum CeNeKTUBHOM nasepHoi cnekTpockonuu NHeTuTyta omaunkm KOY.
BbinonHeHne namepeHuii CnekTpoB NIOMUHECLIEHLIMUN 1 BO3OYXaeHMs kpuctannos BaF2:Yb.
PasneneHne cnekTpoB pasnunyHbIX MPUMECHbIX LIEHTPOB, 06pa30BaHHbIX UTTEPOMEM.

Tema 10. MHorocpoToHHasi cnekTpockonusi. BeposiTHOCTb MHOrOOOTOHHBIX NEePexon0B.
MpumMeHeHne MHOroPOTOHHOrO NOMOLLLEHUS] B aTOMHOM CNEKTPOCKOMNMM U CNEKTPOCKONuun
KpUCTanmos.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

BeposTHOCTb MHOrOPOTOHHbIX Nepexonos. [lpuMeHeHne MHOrodPOTOHHOIO MOrNOWEHNS B aTOMHOM
CMNEKTPOCKONMM 1 CNEKTPOCKOMUN KPUCTanNNoB..

Tema 11. MeToobl ABOMHOIro pe3oHaHca. OnTuyeckoe gerektuposaHusa IMP.
Tema 12. BHyTMpnaonnepoBcKas CeKTPOCKOMNMSA BbICOKOro paspeLueHus.

Tema 13. JlazepHasi CNEKTPOCKONUS C BPpEMEHHbIM pa3pelueHuneM. Muko- n cpeMtocekyHaHas
cnekTpockonusi. MeTtopn, Hakauka-30HAMpPOBaHMe.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MpuUMepbI TUMMYHBIX 9KCNEPUMEHTOB MO MCCNEAOBaHNIO ObICTPONPOTEKAOWMX NPOLECCOB METOAAMY
MNKO- N PEMTOCEKYHOHOW Na3epHO CNEKTPOCKOMUN.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Buabi
N Paspen Cemect Hepnensa | camoctositennbHon [TpynoOeMKOCTb g%%%:;;g:;g:gz
AucumnnnuvHbl pcemeCTpa pabortbl (B yacax) 260TbI
CTY[eHTOB P
Tema 4. MNpuHUUNbI
NOCTPOEHNSA Na3epHbIX
cucTem
noAarotoBka K 4
NCKYyCCUS
YNbTPakopOTKOro nvckycenn AncKycc
AnanasoHa
ANNTENbHOCTN
BbIXOOHbIX MMMYNbCOB.
4. 4-
"eHepaTopbl 3 6
YNbTPaKOPOTKUX
umnynbcos (YKW) ¢ HOLrOTOBKA K
JoMKCNPOBaHHOW . gseHTa m 10 npeseHTauns
OJIMHOW BOMHBbI. P H
MNepecTtpanBaembie No
yactoTe nasepbl YKW.
PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
il VHUBEPCHTET
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 7. OcHOBbI
- noaroToBka K
BHYTPUPE30HATOPHOM ,D.VngyCCI/II/I 6 ANcKyccus
- |cnexTpockonuu. 3 8-10
* [[Toumerenns noaroToBka K
BHYTPUPE30HATOPHON A 4 npeaeHTaLus
CNEKTPOCKOMNMUMU. fpeseHTaunn
Tewma 8. JlaszepHas
CNEeKTPOCKOMNms
KOMOVHAaLNOHHOro
paccesHus. noaroToBka K
nckycems
BblHyXaeHHOe auckyccum 6 Anckyce
KOMOMHaLUNOHHOe
paccesiHue.
g |CnekTpockonus 3 8-10
" [KorepeHTHoro
aHTUCTOKCOBA
KOMOVHAaLMNOHHOrO
paccesHus. noaroToBka K
[MpunoxeHunsa nasepHomn npeseHTaumnu 4 npeseHTaLns
CNEeKTPOCKONUM
KOMOVHAaLNOHHOrO
paccesHus.
T :
ema 9. OCHOBbI 1 NOLroTOBKA K
9. [PVNOXEHNA 3 8-11 |HayyHOM 16 Hay4HbI Joknag
" |cenekTuBHOW nasepHom ,uoinau y y
CNEKTPOCKOMMUMW. y
Tema 10.
MHorooToHHas
CreKTpocKonus.
BeposTHOCTb
MHOrOPOTOHHbIX
nepexonos. noaroToBka K
10- o umenenne 3 12 Inpesenraumm 8 npeseHTalns
MHOroPOTOHHOIro
NOrnoweHns B aTOMHOMN
CMeKTpocKonuun un
CMeKTpoCcKonuu
KpUcTannos.
Tema 11. MeToapl
IBOHOro pe3oHaHca. 4 |noaroToBka K
11'OI'ITVI‘-IeCKoe 3 14-15 MCKyCCHI 10 ANCKyccus
netektnposaHms IMP.
Tema 12.
BHyTupnaonneposckas noaroToeka K
121 cnextpockonus 3| 1314 | ekycomm 6 Avckycens
BbICOKOIO paspelleHuns.
Tema 13. JlazepHas
CcneKTpockonusa c noaroToeka K 4 LONCKyccust
BPEMEHHbIM Aanckyccun
13.|pa3peweHmnem. Nrko- 1 3 15
doemMTOCEeKyHOHas MOArOTOBKA K
crnekTpockonus. Meton npeseHTaLun 4 npeseHTauus
Haka4yka-30HanpoBaHME.
PervcTpaumnoHHblii HoMep SAEKTPOHHBIH
Bl VHUBEPCHTET
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Buabl
N Paanen Cemectnl HeAeNs | caMmoctosTenbHoit [TpynoemkocTh g‘:ﬂ%’:‘;‘o';‘::;gﬁgz
AdvcumnnuHbl pcemeCTpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
Ntoro 82

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

JlekMOoHHble N NpakTU4eckne 3aHATUS NPOBOLASATCS C UCMONb30BAHUEM MYNbTUMELNAHOMO
KOMMekca, MO3BONSOWEro HarnsaaHo Nonyyarb CTyAeHTaM BCO HEOOX0AMMYIO MHGDOPMALMIO.
3aHATUSA NPOBOASATCS B UHTEPAKTUBHOM (pOpMe, MO3BONSAOWEN CTyAeHTaM flyylle ycBansBaTb
matepuan. B nekumsx yaeneHo 60nblwoe BHUMaHMe pa3bopy KOHKPETHBIX CUTyaunid, BOZHMKAOLWNX
NpW NpakTn4eckon paboTe C Nas3epHOM TEXHNKON, NCMONb3YEMOW CMEKTPOCKOMMUN BbICOKOrO
paspelweHuns. Kayectso oby4eHnst LOCTUraeTcs 3a CHET UCMONb30BaHNS CNeayowmnx hopM yuebHow
paboTbl: nekummn (MICNonb3oBaHue NPobneMHOro Nnoaxona, pasbop KOHKPETHbIX CUTyaunii),
NPaKkTUYeCKne 3aHATUS, cCaMocTosTeNbHas paboTa cTyaeHTa (BbIMONHEHNE UHOVBUOYANbHBIX
JOMaWHWX 3a0aHUNR).

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. CBoncTBa onTMyeckoro usnydyeHus. 063op coBpeMeHHbIX METOA0B ONTUYECKOWN
cnekTpockonuu. Jlazepbl KaKk MUCTOYHUK U3NTy4EeHUSs!, OTKPbIBAIOLLLUA MPUHLUUMUANBHO HOBbIE
BO3MOXHOCTM B ONTUYECKOW CMEKTPOCKOMNUM.

Tema 2. MeToabl BHYTPMPE30OHATOPHOWN CEeNnekuumn crnekTpa nanydyeHusi. Cxembl pe3oHaTopoB C
pa3nuyHbIMM BHYTPUPE30OHAaTOPHUMU ANCNEPCUOHHbIMU 31eMEeHTaMU: NPU3Mbl,
AndopakLMOHHbIe peLueTku, atTanoHbl Pabpu-lepo, dounbTpbl JIo, akyctoonTuyeckue
cenekTopbl. Oco6eHHOCTU paboTbl HenpepbIBHbIX 1 UMMNYJIbCHbIX NepecTpanBaeMbiX 1a3epos.

Tema 3. AKTMBHasi cTabunnaaums 4acToTbl reHepauum nasepa. Crabunmsaums no
uHTepchepomeTpy Pabpu-fepo. Ctabunmsaumus No pe3oHaHCY HaCbILLEHUS NOOLLLEeHUS.

Tema 4. NMpuHUUNbI NOCTPOEHUS Na3epHbIX CUCTEM YNbTPaKOPOTKOro Aunana3oHa
ANUTENbHOCTU BbIXOAHbIX UMMNYNbCOB. ['eHepaTopbl ynbTpakopoTkux umnynbcos (YKW) ¢
coukcmpoBaHHOM ANMHON BONHbI. [epecTpanBaembie No YacToTe nasepbl YKU.

LCKYCCUS , NPUMEPHbBIE BONPOCHI:

Mo pesynbTaram npencraBneHHbIX Npes3eHTaunin UHULMNPYETCS AUCKYCCUSl, NO3BONSAWAS OLEHUTb
cTeneHb NOHMMaHWNS NPeaoXeHHOro A5 CaMOCTOSATENIbHOro U3yyeHus marepunana. Passusaembie
oueHmBaemble komneteHummn: OK-1, OlNK-4, OlNK-6. Paccmatpreaemblie Bonpockl: 1. CUHXpOHM3aums
moL. 2. [MaccmBHasa n akTMeHas cMHXpoHu3auusa moa. 3. KaptuHa pacnpegneneHuns
SNEeKTPOMarHUTHOro Nosns B pe3oHaTope nasepa B peXxume CUHXPOHM3aLmMm Mo[,.

npe3eHTtauuns , npuMepHbie BOMPOCHI:

CTyOeHTbl fenatT KpaTkue npeseHTaunmn no npuHUMnam nocTpoeHns nasepHbIX CUCTEM,
reHepupyrLWNX UMMYNbCbl CBEPXKOPOTKON ANNTENbLHOCTU. Pa3BnBaemble 1 OLEHNBaEMble
komneteHuumn: OK-1, MNMK-2, MNMK-3. BoaMoxHble TeMbl npeseHTaunin: 1. CUHXpoHN3aumsa moa.
AKTMBHaAs CUHXPOHM3auns Moa 1 ee peanuaaums. 2. CUHxpoHn3aums moq. [laccusHas
CVYHXPOHM3aLmMsa Mo 1 ee peanm3auus. 3. MmbpuaHbie cxeMbl CUHXpPOHM3aLmMmn Moa. 4. JlnHaa Keppa.
CamodpokycumpoBka. Jlazep ¢ caMOCMHXpOHM3aumen Mo Ha candupe ¢ TUTaHOM.
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Tema 6. MeToobl HENMHENHOIO ﬂp&OﬁpaSOBaHMSI yactoTbl. P3nyeckme OCHOBbI reHepauum
rapMoOHUK Na3epHoro nany4dyeHus, napamerpw-leCKoﬁ reHepauuu. OnTtunyeckasi cxema
BHepe3OHaTOpHOI7I reHepauum BTOpOI7| rapMoHUKMN. Cxembl 0 unnmHgpnyeCcKummn nInH3amn.
Cxema KoMneHcauuu ancnepcum CUHXpOHU3Ma. Cxema ¢ ucnonb3oBaHMeM nocnenoBaTtesibHO
pacnosioXXeHHbIX HeJIMHEeNHbIX Kpuctannos. MHOFOﬂpOXO,IlOBaSI cxema. Cxema reHepauum
quBepT0ﬁ rapMoHUKMN. BHyTpMpESOHaTOpHaSI reHepauus BTOpOI?I rapMoHUKW.
I'Iapamepr-leCKMe npouecchl B pagnotexHnkKe n ontuke. I'IapameTpvmeCKaﬂ NIOMUHecCL.eHUus,
ycuneHune, reHepauus. da3oBble CUHXPOHU3aLUU npn Tpex4yactotTHOM napameTpmu4eCckom
B3auMOOEeNCTBUMN. an/IHUMHbI NMOCTpPpOeHUus NnapaMmeTpunyeCkKux reHepatopoB cBeTa.

Tema 7. OCHOBbI BHYTPMpPE30HaTOPHOW cneKTpockonuu. NMpumeHeHUs1 BHyTpMpe3oHaTOPHOW
CNeKTPoCKoMnum.

LMCKYCCUS , NPUMEPHbIE BONPOCHI:

Mo pesynbTatam npencTaBneHHbIX Npes3eHTaunin UHALMNPYETCS AUCKYCCUsl, MO3BONSOWAS OLEHUTb
cTeneHb NOHMMaHWNS NPeLNoXeHHOro AN CaMOCTOSATENIbHOrO U3yyeHns marepunana. Passusaembie 1
oueHnsaeMble komrneTteHummn: OK-1, OlK-3, OlK-4. PaccmaTtpusaembie Borpochl: 1. [lotepu B
pe3oHatope. 2. [1posiBneHne cenekTMBHbIX NO A/IMHaM NOTepb B pe30HATope B CNeKTPe U3nyyeHus
nasepa. 3. HyBCTBMTENbHOCTb METO4A BHYTPMPE30HATOPHOM Na3epHON CNekTpoCcKonuu B
COMoCTaBNeHUN C CNeKTPopoToOMETPUEA.

npe3eHTauunsa , npnMMepHble BOMPOChHI:

CTyneHTbl fenaloT KpaTkue npeseHTaumm no NpUHUMNaM BHyTPUPE30HATOPHOW na3epHom
CMEeKTPOCKOMNUM 1 NPUMEHEHNSM 3TUX MeToO0B. PassuBaemblie 1 oueHnsaemble komneteHumm: OK-1,
MK-2, MNK-3. Bo3amoxHble TeMbl npe3eHTauuii: 1. BHyTpupesoHaTtopHas CnekTpocKonus ans
NEeTEeKTUPOBaHMSA ManblX KOHLEHTpauuin 3arpsasHeHnii B Bo3ayxe. 2. BHyTpupesoHaTtopHas
CMEeKTPOCKOMNMs B UCCNefOoBaHNAX KOPOTKOXMBYILUX pagukanos B XUMUN.

Tema 8. JlasepHasi cneKTpocKonusi KOM6MHaLMOHHOro paccesiHus. BbiHyXaeHHoe
KoM6uHaunoHHoe paccesiHne. CneKTPpoCKONUsi KOrepeHTHOro aHTMCTOKCoBa
KOM6MHaUMNOHHOro paccesiHus. MpunoXeHns nasepHon cNeKTPoOCcKonuu KOM6MHaLMOHHOro
paccesiHus.

LNCKYCCUS , NPUMEPHbIE BONPOCHI:

Mo pe3ynbTatam NpencTaBneHHbIX NPEe3eHTaLMNA NHULMNPYETCS OUCKYCCUS, NO3BONSAOWAS OLEHNTD
CTeneHb MOHMMaHNS NPEANIOXEHHOro ANg CaMOCTOSTENbHOMO N3y4yeHns matepmana. Passrneaembie 1
oueHnsaemble komneTteHummn: OK-1, OlK-3, OlK-4. PaccmaTpusaembie Bonpochi: 1. Npupoaa
CMEKTPOB KOMOMHALIMOHHOIO paccesiHNS B KNAaCCUYECKOM U KBAHTOBOMEXAHNYECKOM NpPeacTaBneHnm.
2. CTOKCOBbI 1 @aHTUCTOKCOBbI KOMMOHEHTI. VIX 3aBMCMMOCTb OT Temneparypsbl. 3. Bo3MoxHble
NPUNOXEHNS NAa3epHO CNEKTPOCKONMUN KOMOUHALMOHHOIO paccesHns.

npe3eHTtauunsa , npuMepHblie BOMPOCHI:

CTyneHTbl fenatoT KpaTkne npe3eHTaumm no Metoaam 1asepHoi CnekTpockonum KOMOMHaLMOHHOTO
paccesHus N NPUMEHEHNAM 3TUX MeTo0B. PasBnBaeMble 1 oueHmBaemble KomneteHuun: OK-1,
MK-2, NMK-3. Bo3aMoxHble Tembl ans npedeHtaunii: 1. BoiHy>XAeHHOe KOMOMHAUMOHHOE paccesHue. 2.
Pe3oHaHCHOE 1 Hepe3oHaHCHOe KOMOMHAUMOHHOE paccesiHne. PasHnua mexay Humun. 3.
CnekTpocKonus KOrepeHTHOro aHTMCTOKCOBA KOMOMHALUMOHHOMO paccesiHus. 4. MNpunoxeHus
NasepHol CNeKTPOCKONMMN KOMOMHAUNOHHOMO PacCesHUSI.

Tema 9. OCHOBbI U npunoxeHus CeneKTuBHOM naaepl-loﬁ CNeKTpocKonuu.
Hay'-le||7| noknan , npuMepHble BOMPOChHI:

CTyDeHTbl fenatT KpaTKne Hay4yHble foKnaabl No onybnnkoBaHHbIM XapakTePHbIM UCCNen0BaHUSM C
NCMNONb30BaHNEM METOLOB CENEKTUBHON Na3epHOl cnekTpockonuu. TeMbl 4OKNanoB BbIOUparoTCS
MakCUManbHO NPUBMMXEHHBIMU K TEMATUKE HAY4YHbIX MCCNELOBaHNIA, MPOBOANMBIX CTYAEHTAMN.
PassuBaemble n oueHnaemble komneTteHummn: OINK-3, MK-2, MNK-3, MNMK-4. Bo3MoXHble TeMbI
noknagos: 1. MiccnegoBaHns MHOrOLEHTPOBOCTU NPW NErMPOBaHUN ONSNEKTPUYECKMX KPUCTaNN0B
nepexon4HbIMU 1 peaKo3eMeNbHbIMU NoHaMK. 2. Pegko3emerbHble NOHbI BO (PII0OpUTax.
CenektnBHas nasepHas cnekrpockonus ueHTpos P3 noHos. 3. CenektneHas nasepHas
CNeKTPOoCKOnus nNpenenbHoro paspewenus. iccnegoBaHns TOHKOW CTPYKTYPbl TUHWUIA.

Tema 10. MHorocpoToHHasi cnekTpockonusi. BeposiTHOCTb MHOFO(POTOHHBIX NEPEXOL0B.
MpuMeHeHNe MHOrooOTOHHOIO MOI/OLLLEHUSI B aTOMHOWM CMEeKTPOCKOMNUU U CeKTpocKonum
KPUCTannos.
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npe3eHTauuns , npuMepHble BOMPOChHI:

CTyneHTbl fenaloT KpaTkue npeseHTaumm no gousmyeckum OCHOBaM 1 Metogam MHOrogoOTOHHOM
nasepHON CNeKTPOCKONuUM 1 nx NpuMeHeHnsM. PassnsBaemble 1 oueHreaeMble komneteHumm: OK-1,
MK-2, MNK-3. Bo3amoxHble TeMbl npe3eHTauuii: 1. BepoaTHOCTb 0QHO- U MHOrOGPOTOHHbIX NEepPexonoB.
MNpaBnna otbopa. 2. NMpuMeHeHNs1 MHOrOYOTOHHOTO MOrMOWEHNS B CNEKTPOCKONUM KpUcTannos. 3.
MHorogoToHHas nasepHas MUKPOCKOMKUS.

Tema 11. MeToobl ABOMHOro pe3oHaHca. OnTuyeckoe getektuposaHus IMP.
ANCKYCCUS , MPUMEpPHbIE BOMPOCHI:

lMpenonasaTenem NHULUMPYETCS ONCKYCCUS, MO3BONSAOWAS OLEHUTb CTENEHb NOHUMaHMWS
NpensioXXeHHOro Ons camoCcToATeNbHOMro N3y4yeHns marepvana. PaccmaTtpusaembie Bornpochi: 1.
BasoBble npencTaBneHns 06 3NEKTPOHHOM NapamarHUTHOM pe3oHaHce (IMP). 2. YyBCTBUTENBHOCTL
metona SlP. 3. MNpuHuMnrManbHble NperMylwecTsa MeToAa ONTUYECKOro OeTeKTMPOBaHMS
MarHMUTHOrO pe3oHaHca nepes NpsMbiM geTekTmpoBaHueM Ha Yyactote CBY. 4. CnekTpbl MarHUTHOro
Kpyrosoro guxpouama. [lpupona ocHOBHbIX Bknanos B cnektpbl MK/,

Tema 12. BHyTMpuaonnepoBckas CnekKTPOCKOMNusi BbICOKOro pa3peLUeHus.
OUCKYCCUS , MPYMEepHble BONPOCHI:

lMpenopasaTenem HALUUPYETCS AUCKYCCUS, MO3BONSAKOWAS OLEHUTb CTENEHb NOHUMAaHMUS
NpenoXeHHOro Ans CaMoCTOATENbHOrO U3y4yeHnsa Matepuana. Pa3ssmBaemMble 1 OLEHMBAEMbIE
komneteHumm: OK-1, OlK-3, Ol1K-4. Paccmatpusaemble Bonpockl: 1. VICTOYHWKN yWwnpeHns
cnekTpanbHbIX NMHWIA. 2. [lonnnepoBckuii BKnag B WUpuHy nuHuun. 3. Metoabl, cBo6oAHbIE OT
[OMNNNepPOBCKOro YWNPEHNS.

Tema 13. JlazepHasi cCNeKTPOCKOMNUsi C BpeMeHHbIM pa3pelueHueM. Muko- n pemrocekyHaHas
cnekTpockonusi. Meton Hakauka-30HOMpPOBaHUe.

LMCKYCCUS , NPUMEPHbIE BONPOCHI:

Mo pesynbtatam npeacTaBneHHbIX NPe3eHTaUni MHALUMPYETCS AUCKYCCUS, MO3BONAoWAas OLEeHNUTb
cTeneHb NOHMMaHWS NPeIOXEHHOro A1si CAaMOCTOSITENIbHOr0 U3y4yeHusl MaTepuana.
PaccmaTtpusaeMble Bonpocsl: 1. MpruMepbl BbiCTponpoTeKatowmx NPoLEcCcoB B (onsnke
KOHAEHCUPOBAHHOIO COCTOSIHMS, PU3MKEe aTOMOB U Monekys, brodoranke, NpeacTaBnsoWmx
3HaYMTENbHbI UHTEpec. 2. MeTol Hakayku-30HOMPOBaHNSA ONst UCCenoBaHms ObICTPONpPOTEKAOWMX
npoueccoB. BpemeHHoe paspeleHne metoaa. 3. MHOroumnynbCHbIe NOCNenoBaTebHOCTY.
WcenenoBaHms KorepeHTHbIX MPOLEeCCOoB.

npe3eHtauunsa , npuMepHble BOMPOCHI:

CTyLeHTbl fenaroT KpaTkue npeseHTaumm no MetToaam na3epHor CnekTPoCKONMn C BbICOKUM
BPEMEHHbIM PaspeleHneM 1 NOCTPUPYIOT N3bpaHHbIMU NprMepamn. PassuBaemble 1
oueHusaeMble komneTteHummn: OK-1, MK-2, MNMK-3. Bo3aMoxHble Tembl npe3eHTauumii: 1. ViccnenosaHms
OTOCMHTE3a MeTO4aMM MNKO- U PEMTOCEKYHOHOWN criekTpockonuu. 2. ViccnenosaHus
CBEpPXNPOBOAUMOCTUN U BOMH 3apsA0BOIA NIOTHOCTM MeToAaMu (peMTOCEKYHOHON cnekTpockonuu. 3.
KorepeHTHbI KOHTPOb 3N1EMEHTapHbIX BO30YXAeHWiA. 4. ATTOCEKYHOHbIE MMMyNnbCcbl. MeToapbl ux
repeHpaumm.

Tema . UToroeasi oopma KOHTpOns

[MprMepHbIe BOMPOCHI K 3a4eTy:
[MprMepHble BONpOChl Ha 3a4eTe:

1. CBOIACTBA ONTUYECKOr0 NU3Ny4eHns. XapakTepuUcTukn nanyvyeHns, 3anencTeyemble B pasnmyHbiX
MeToLax COBPEMEHHOM ONTUYECKOM CNEKTPOCKOMUN.

2. OcobeHHOCTM paboTbl HEMPEPbIBHLIX 1 MMMYNbCHbIX NEpecTpanBaeMblx nazepoB. CxeMbl ¢
NpPOOONbHOM N NonepeYyHoOn Haka4ykom akTUBHOW cpelbl.

3. Jlasepbl ¢ pacnpeneneHHon obpaTHO CBA3bIO.

4. MprHUKMMbI NOCTPOEHNS Na3epHbIX CUCTEM YNbTPAKOPOTKOro ananasoHa. I'eHepaTopbl
ynbTpakopoTkmx umnynbcos (YKWN) ¢ doukcnpoBaHHOM ONNHOW BOMHbI.

5. NepecTpamsaemble no Yactote nazepbl YKW. HennHenHo-ontrnyeckune komnpeccopsl YK,

6. OCHOBbI BHYTPMPE30HATOPHOM cnekTpockonuu. NprMeHeHns BHYTPUpPEe30HaTOPHOM
cnekTpockonuu.
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7. MHOrogooTOHHas cnekTpockonus. BeposTHOCTb MHOrOgPOTOHHBIX Nepexonos. [IpuMeHeHne
MHOrOCPOTOHHOrO MOrNOWeHWS B aTOMHOW CMEKTPOCKOMUN U CNEKTPOCKONUM KPUCTanios

8. OCHOBbI U MPUNOXEHNSI CEeNeKTUBHOI Na3epHOl CNeKTPOCKONUM.
9. KombuHaLMoOHHOE paccesiHne cBeTa, BblHyXAEeHHOe KOMOMHALMOHHOE paccesiHme.

10. MeToabl ABOWHbLIX PE30HAHCOB, ONTUYECKOE OEeTEKTMPOBAHME 3NEKTPOHHOMO NapaMarHUTHOro
pe3oHaHca.

11. BHyTMprOonnepoBckas CrnekTpoCKOmnus BbICOKOro paspeLlleHuns.

7.1. OcHOBHas nuTteparypa:
1. DemTtpénep B., CoBpemeHHas nazepHas cnekTpockonus (y4.nocobue ) /B.[emTtpénep,( nep. c
aHrn.) - DonronpygHbii:HTennekT,2014. - 1071 c.

2. Canex b., Teitx M. OnTuka n ¢ooToHmKa. MNpuHLMNbl 1 NpuMeHeHus: YyebHoe nocobue B 2 1., T.1:
HonronpyaHbin, OO0 Napatenbckmii oom "MIntennekt", 2012. - 760 c.

3. Canex B., Teitx M. OnTuka n ¢ooTtoHmka. MNpuHLUmMnbl 1 npuMeHeHns: YyebHoe nocobue B 2 1., T.2:
HonronpyaHbii, OO0 Napatenbckuin gom "NHtennekt", 2012. - 764 c.

7.2. JlononHuTenbHasa nuteparypa:

1. ®uamka nasepos / O. 3senTo. MNep. noa Hayy. Pen. T.A. LiImaoHoBsa, naa-so "flaHb", 2008. - 720 c.

2. AHoxos C. IN., Mapycuin T. 4., CocknH M. C. NepecTtpansaembie nasepbl. M.: Pagno n cea3b,
1982. - 359 c.

7.3. UHTEepHeT-pecypcChbl:

Buknnegus - ceobonHas sHumMknoneams - http://ru.wikipedia.org/

Bce ons ctyneHTa - http://www.twirpx.com/

HayuHas 6ubnnoteka uMm. H.M.Jlobayesckoro - http://www.kpfu.ru/main_page?p_sub=5056
OneKkTpoHHO-6MbnnoTeyHas cuctema - http://ibooks.ru

AnekTpoHHbIe KHUIM - http://eknigi.org/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHve gncunnnumHbl "CoBpeMeHHble METOObl ONTMYECKOW CnekTpockonun" npegnonaraet
NCNONb30BaHNE CNeayolero MaTepmnanbHO-TEXHNYECKOro obecneyeHmns:

Y4yebHo-MeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bmbnmoTeyHor cnucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaBieH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnnotekn COOPMMPOBaH C y4ETOM BCEX
N3MeHeHNn 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHUKM, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBAPU U CIPaBOYHNKN,
3aKOHO4ATEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNieunanbHbie Nepnuoanyeckme n3gaHmsa n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHMsM doefepanbHbiX roCyaapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 1513 17. 111 yHlf[

S OEMALR G



Mporpamma omcuunnmHbl "CoBpeMeHHble MeTOAbl ONTUYeckor cnekTpockonun”; 03.04.02 dnswvka; CTapwmii Hay4HbIA COTPYOHUK, K.H.
(moueHT) KOcynos P.B.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

Ins npoBeneHUst 3aHATUIA TPpebytoTcs NEPEHOCHON KOMMbIOTEP C YCTAHOBEHHBIM MPOrPaMMHbIM
obecneyeHnem u (xenatenbHo) ¢ 6ecnpoBoLHbIM AOCTYNOM B CceTb VIHTEpPHET, a Takxe
MYNbTUMEANAHbI KOMMNEKC, BKIOYAKOWMA Kak MUHUMYM My/bTUMELMA-NPOEKTOP U 3KpaH, nnbo
MHTEepPaKTMBHas Locka.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n y4ebHbIM nnaHoM no
HanpasneHnio 03.04.02 "®unaunka" n marncrepckon nporpamme Pusrka KOHOEHCUPOBAHHOIO
COCTOSIHUS .
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