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ABSTRACT

Bachelor’s degree in 03.03.02 “Physics”.

Study profile “Theoretical physics”.

Course title: “Analytical laser spectroscopy”.

Variable part of Block 1, 3 credits.

Instructor: Golik S.S.

At the beginning of the course a student should be able to:

OPC-1 ability to use in professional activity basic natural-scientific
knowledge, including knowledge of a subject and objects of study, research
methods, modern concepts, achievements and restrictions of natural Sciences;

OPC-3 the Ability to use basic theoretical knowledge of the fundamental
sections of General and theoretical physics to solve professional problems.

Learning outcomes:

PC-1 Ability to understand and put into practice the theoretical foundations of
the organization and planning of physical research.

OPC-3 Ability to gain organizational and managerial skills when working in
scientific groups and other small groups of performers

Course description:

The course “Analytical Laser Spectroscopy” deals with the physical bases of
laser laser spectroscopy, such as laser spark spectroscopy, Raman spectroscopy,
and laser fluorescence spectroscopy. Outlines the basic information about the
receiving system in each of the methods, descriptions of experimental installations
for conducting research using laser spectroscopy methods.

The purpose of the discipline - the acquisition of systematic knowledge of the
analytical laser spectroscopy.

Tasks:

» study of the physical basis of analytical laser spectroscopy;

* study of the main reasons for the broadening of spectral lines during signal
registration by laser spectroscopy methods;

» study of the main methods of laser spectroscopy.

Form of final control: exam.



AHHOTaMs K padoyeil mporpaMmme TUCUMIIMHBI
«AHAJIMTHYECKAS JIa3epHAasl CIEKTPOCKOMS

Kypc «Anamuthueckas Jia3epHas CICKTPOCKOMHMs» TMpPETHA3HAYCH IS
CTYACHTOB O4YHOM Qopmbl oOydeHus HampasieHuss mnoarorosku 03.03.02
«Pu3nKay.

OOmast TPyJOEMKOCTh OCBOEHHUSI JIMCUMILIMHBI COCTAaBIsET 3 3a4€THbIC
equnuil, 108 yaca. Y4eOHBIM IIJIaHOM TMPEyCMOTPEHBI JICKIIMOHHBIE 3aHATH (36
yacoB), nmpaktudeckue 3ansaTus (18 gacoB), camocTtosrenbHas padora (54 yaca).
JlucrumiHa peanusyeTcs Ha 3 Kypcee B 6-M cemecTpe.

JucruminHa «AHaIUTHYeCKass Jla3epHass CHEKTPOCKOMUS» OTHOCHTCS K
BapHAaTUBHONW YacTH TPO(PECCHOHATBLHOTO IIMKJIA JTUCIHUILIMH IO BBIOOPY
(b1.B.JIB.2).

N3yuyenne maHHOW AUCHUIUIMHBI 0a3UpyeTCcs Ha CICAYIOMIMX AUCIUTUIMHAX |
«Maremarnueckuii ananuszy», «OO0mas duzuka», «AToMHas ¢usnkay, «Dusnka
Ja3epOBY.

OCHOBHBIC TIOJOKEHUS JUCIUIUIMHBI JODKHBI OBITH HCITOJIB30BAaHBI B
JAIbHENIIIEM MPU U3YUYECHUU CIICIYIOMMX AUCHUIUINH: «Henmnnennas ontukay.

B kypce «AHamuThyeckas ja3zepHas CIHEKTPOCKOMHUS» PacCMaTPUBAIOTCS
dbu3nYecKue OCHOBBI MENIOB JIAa3€pPHOW CHEKTPOCKONWHU, TAaKUX Kak Ja3epHas
UCKpOBasi  CIEKTPOCKOMUSA, CHEKTPOCKOMHUS KOMOHMHAIIMOHHOTO  pacCesHus,
na3zepHasi (uyopeclieHTHass CHeKTpockomus. M3maratoTcs OCHOBHBIE CBEIICHUS O
MPUEMHOM CHCTEME B KaXJIOM M3 METOJIOB, OIMMCAHHS HKCIEPUMEHTAIbHBIX
YCTaHOBOK JIJISI TTPOBEICHMS MCCIICIOBAHUN METOAAMHU JIa3€PHON CIIEKTPOCKOTIHH.

Henab u3yyeHuss IUCUUIUIMHBI — MTPUOOPETEHHE CUCTEMATU3UPOBAHHBIX
3HAHUU 10 AHAJUTUYECKOM JIA3EPHOMN CIIEKTPOCKOIIHH.
3apaum:
® u3yyeHue  (puzMYECKUx OCHOB  AHAJIUTHUYECKOM  JIa3epHOU
CIIEKTPOCKOIINH;

® K3YYCHUE OCHOBHBIX NPUYMH YIIUPEHUS CIEKTPAJIbHBIX JIMHUW IpU
PETUCTPALIMY CUTHAJIA METOJaMHU JIa3€PHONM CIIEKTPOCKOIINH;

® H3y4YCHHUC OCHOBHLIX METOA0B nasepHoﬁ CIICKTPOCKOIINH.

JImst  ycnemrHoro M3y4YeHWs — JUCHUTUIMHBI  «AHANIWTHYECKas —Jia3epHas
CIEKTPOCKOTIHS» Y CTYACHTOB JOJDKHBI OBITh C(OPMHUPOBAHBI CIICIYIOITHE
npeBapUTeIbHbIC KOMIIETCHIUH:

e OIIK-1 cnoco6HOCTH UCIIOJIb30BaTh B npodeccuoHaIbHON
NeATeTbHOCTH 0a30BbIe €CTECTBEHHO-HAYYHBIC 3HAHUS, BKIIOYAs 3HAHUS O
npeaMeTe W 00BeKTax W3YYEHHs, METOJax WCCIICIOBaHMs, COBPEMEHHBIX
KOHIIETIIHIX, JOCTH)KCHUAX ¥ OTPAHUYCHUSAX €CTECTBEHHBIX HaYK;



B pesynbTaTe mM3ydeHUs NaHHOW TUCIUIUIMHBI Y CTYACHTOB (OPMHPYIOTCS
ClIemyIone OOMIEKYIbTypHBIE/ oOmenpodeccuonanbabie/ MPOoQdEeCCHOHATBHBIC
KOMIETEHIIUU (3JIEMEHTHI KOMIIETEHIIUN).

Kox u ¢popmysimpoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIeTEeHI[UH

OIIK-3 crioco6HOCTH uaet - IPUHUUIIBI OJYHEHHS 1 AHATH3A JAHHBIX METOZI0M

UCTOJIb30BaTh 0a30BbIE JIa3CPHOM CIICKTPOCKOIINH.

TCOPETHUECKHE 3HAHUA | Vyjeer - HOJTy4aTh 1 aHATN3HPOBATE NAHHBIC METOZIOM

(byHIAMEHTATHHBIX J1a3epHON CIEKTPOCKOIHUH.

paznenoB oO1ei u

TeopeTudeckon (hu3nKu - HaBBIKAMHU PabOTHI C SKCIIEPUMEHTATEHBIM

JUISL PeLLICHHS Brnaneer 000pyI0BaHUEM JIJIsi METOJIOB JIa3epHOI

npodeccHOoHaTbHbIX CHCKTPOCKOINH.

3a1aq

[1K-1 cnocoOHOCTH 3nact - TEOPETUYECKHE OCHOBBI METOJIOB AHAJTUTHUECKON

HCIIOJIb30BATh CHEKTPOCKOMUHU.

ClIeLHATH3HPOBAHHbIE - B3aMMOJICHCTBOBATh C WICHAMH HAYYHBIX TPYII JIJIs

SHAHIS B 0614CTH Ymeer AHA/IM3a CTEKTPAILHBIX JAHHBIX, IOy EHHBIMH

METOJAMH JIA3EPHOH CIIEKTPOCKOIIHH.

(bU3UKY 17151 OCBOCHHUS

pOHILHBIX - YMEHHUEM aHAIU3UPOBATh 00pabOTaHHBIE TAHHBIE

usmaeckmx Buaneet METOJIOM JIA3E€PHOM CIIEKTPOCKOIIHH.

JTUCLUIUINH

st popMupoBaHus BBIIIEYKA3aHHBIX KOMIETEHIIMI B paMKax JUCHUILIAHBI
«AHanuTUyecKas JiazepHas CIEKTPOCKOIUS MPUMEHSIOTCS CICAYIOIINE METOIbI
AKTUBHOT'O/ HMHTEPAKTUBHOTO 00yUEHHUs: 00CYKJICHHE B IPYIINax, pelieHre 3a1ad C
00CYXIEHHUEM.



|. CTPYKTYPA U COJIEP’)KAHUE TEOPETUUYECKOHN YACTHU KYPCA
(36 yacos)

Pasznea 1. MeToabl aHAJIMTHYECKON JIA3€PHOM CIIEKTPOCKOIMH.

Tema 1. JIaSCpHLIe aTOMM3aTOPLI. MeTO)Il)I MOJYYCHUSA CBEPXKOPOTKHX

JIa3epHBIX HMIYJIbCOB. (4 4yaca)

JlazepHbie aromuzatopbl. MeTOABI AKTUBHOW M MACCUBHOW CUHXPOHU3ALMA MOJ

JUISL TIOJTyYEHHUS JIA3EPHBIX UMITYJIbCOB CBEPXKOPOTKOM IIIUTENBHOCTH.
Tema 2. @opmupoBanusi GpeMTOCEKYHIHbIX UMITYJIbCOB. (4 yaca)

Teopernyeckass 4actb B (POPMHPOBAHHUU JIA3€PHBIX HMITYJIBCOB CBEPXKOPOTKOM
JuiTenbHOCTU. JlazepHass CHEKTpOCKONUsl OBICTPONPOTEKAIOMIMX IPOLIECCOB C

HCIIOJIB30BaHHUECM (beMTOCCKYHI[HBIX HNMITYJIBCOB.

Tema 3. JlazepHas cnekTrpockomuss atMocdepsbl. /[MHAMHKA ONTHYECKOTO

npo6os rasza. (4 yaca)

OCHOBBI Me€TOJIa JIa3€pPHOM HCKPOBOW CHEKTPOCKONHHU. BBeIeHUE TOHATHUSA
ONTUYECKOr0 Mpo0os. J[MHaMHKa ONTHYECKOTO Mpo0osi ra3oBbIX cpel. JlumapHoe

30HIUPOBaHUE aTMOC(]EpPHI.

Tema 4. [IlnHaMHKa ONTHYECKOT0 NMPoGOsSI HA MOBEPXHOCTH TBepAbIX Tes. (4

yaca)

JlazepHbiii TpoOOH Ha MOBEPXHOCTU TBepAOro Teina. IlprumMeHeHHe ONTHYECKOro
npo0osi Ha TOBEPXHOCTH TBEPAOTO Teia [JIsS 3a7ad Ja3epHOM HCKPOBOM

CIIEKTPOCKOIIHH.
Paznen 2. MeToabl aHAJMTHYECKOM JIA3€PHOM CIEKTPOCKOINMH.
Tema 1. /InuHaMHKA ONTHYECKOr0 NMPo0os :KUAKOCTH. (4 yaca)

Meron J1a3epHONM HMCKPOBOW CIIEKTPOCKOIIMM C HUCHOJB30BAHUEM ONTHYECKOTO

po00s Ha TOBEPXHOCTH JKUJKUX CPE.

Tema 2. Merposornyeckne XapakTepUCTHKH MeTOJA JIa3epHOil MCKPOBOIi

CIeKTpPOoCcKonuu. (4 yaca)



Cnoco0 perucTpanuy aHAIUTUYECKOTO CUTHaja C TIOMOIIBIO TEXHUKU BPEMEHHOTO
cTpobupoBanusi. KOHTyphl CHEKTpalbHbIX JUHUN. BocnpuuM4MBOCTH MeETOJa
Ja3epHON HWCKpOBOU crmekrpockonuu. [loHsTHe mpenena oOHapyKEHHUS METOHa

Ja3epHOM UCKPOBOM CIIEKTPOCKOMUU. MeTo1 BHYTpEHHETO CTaHAapTa.

Tema 3. JkcnepuMeHTAIbHBIA KOMILIEKC /s METOAA Ja3epHOH HCKPOBOii

crnekTpockonum. (4 yaca)

Ti-cangupoBslii Ja3ep, Kak UCTOYHUK M3ITyUSHUS JJIT METOA JIA3EPHON UCKPOBOM
crekTpockonuu. CrnocoObl perucTpaivi CUrHajga B METOJIE JIa3€pHOU HMCKPOBOM

CIEKTPOCKOTIHH.
Tema 4. CnekTpockonusi KOMOMHAIIMOHHOTO paccesiHus. (4 yaca)

CrnekTpockonus KOMOWHAlMOHHOTO paccesHus cBera. lloHATHE CTOKCOBOM U
AHTHCTOKCOBOM YacTH CHEKTpa KOMOMHAIMOHHOro paccesHus. Ilpuboper nms

pErucTpaluu CeKTpOB KOMOMHAIIMOHHOTO PAaCCESHHUS.
Tema 5. dayopecueHTHbIE METOABI HCCJIE0OBAHNUS BelecTBa. (4 yaca)

JlazepHo-unnynupoBanHas (ayopecuenuus. Kuneruka ¢ayopecuenunn. CTOKCOB
casur. IlpaBuino 3epkanbHON cummeTpun. [IpubOpsl Ajid perucTpanuu CHeKTPOB

(bayopecueHIun.

1. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH
KYPCA
Ipakruueckue 3ansiTus (18 yacos)

3ansaTue 1. Crioco0bl MoJIy4eHus1 J1a3epPHbIX UMITYJIbCOB CBEPXKOPOTKOM
JIJTATEIbHOCTH (00Cy:KIeHne B rpynmnax) (2 yaca)

3ansiTne 2. MCTOYHMKHM J1a3epPHOI0 HM3JIyYeHHMSl CBEPXKOPOTKOM
JUTATEJIbHOCTH (00CysKaeHue B rpynmnax) (2 yaca)

3ansaTue 3. CxeMa »JKCHEPUMEHTAJBLHOIO KOMILIEKCA JIs1 MeToaa
JIa3epHO MCKPOBOil CIEKTPOCKONUH ra30BbIX cpea (o6cykaeHHe B TPyNIax)
(2 yaca)

3ansaTue 4. CxeMa J3KCHEPUMEHTAJBLHOIO0 KOMILIEKCA JIs1 MeToJa
JIa3ePpHOH HCKPOBOIl CNEKTPOCKONMH HA TOBEPXHOCTH TBEPAOro TeJia
(o6cy:xmenune B rpynnax) (2 gyaca)



3ansaTne 5. CxeMa IKCNEPUMEHTAJIBHOIO0 KOMILIEKCA METOAa JIa3epHOM
HCKPOBOIl CHIEKTPOCKONMHU VISl MeTOJA JIa3ePHO MCKPOBOH CIEKTPOCKONUM
HA MOBEPXHOCTH *KHIKHX PACTBOPOB (00Cy:K1eHue B rpynmnax) (2 gaca)

3ansatue 6. H3MeHeHHe MeETPOJIOTHYECKHX XAPAKTEPUCTHK MeTOAa
JIA3€PHOH MCKPOBOH CHEKTPOCKONHUM /[Jsl Pa3HbIX BAPHAHTOB HMCTOYHHKA
JIA3ePHOT0 M3JIyYeHHs] M NMapaMeTPoB NMPHEMHOI cucTeMbl (00Cy:XKIeHHE B
rpymnmnax) (2 gyaca)

3ansiTue 7. AHA/JIU3 CHEKTPOB JIa3ePHOW MCKPOBOM CHEKTPOCKONUM
(o0cyxnenue B rpynnax) (2 gyaca)

3anaTue 8. CxeMa  3IKCHEPUMEHTAJIBHOIO  KOMILIEKCA  JUIA
CHEKTPOCKONUH KOMOMHAIMOHHOTO paccesinus (o0cyxkaeHue B rpynmax) (2
yaca)

3ansaTue 9. Cxema IKCHEPUMEHTAIBHOI0 KOMILICKCA I JIa3ePHOil
(dyopecnieHTHO# cnekTpockonun (00cy:KaeHue B rpynmax) (2 yaca)

I11. YHEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

VY4eOHO-METOINUECKOE oOecrieueHue CaMOCTOATEIbHON paboThI
oOyyaromuxcss M0 JUCHUIUIMHE «AHAIUTUYECKash Jia3epHasi CIIEKTPOCKOMIHS
npencranieHo B [lpunoxxenuu 1 u Bkitoyaer B ceodst:

eIJIaH-TPa(DUK BBIMOJHEHUS CAMOCTOSTENIEHOM pabOThl MO TUCHUILUIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BpEMEHHU Ha BBIITOJIHEHUE TI0 KKIOMY 33/IaHUIO;

®XapaKTePUCTHKA 3aJaHUl JUIsl CaMOCTOATEIbHOW pabOThl CTYIEHTOB U
METOJMYECKHE PEKOMEHIALINHU IO UX BBIIOJIHEHUIO;

eTpeOOBaHUS K  MPEACTaBICHHIO U O(GOPMIIEHUIO  PE3yJIbTAaTOB
CaMOCTOATENbHON pabOTHI;

S KPUTCPHUH OLOCHKH BLIIIOJIHCHUSA CaMOCTOSITEJIbHOM pa6OTI>I.

IV. KOHTPOJIb JOCTUXKEHUSI LEJIEN KYPCA

No Koutponupyemsie OueHouHbIE CpeCcTBa -
n/n| Moaynu/ pa3zaenst / Tembl | Kogel u 3Tansl opMUpOBaHUs HAauMEHOBAHUE
JUCLIUIUTUHBI KOMITETEHIINI TEKYIIUH  |[IPOMEXYTOUHAS
KOHTPOJIb aTTecTanus




1 |Pazmen 1. Metonsr  |IIK-1  [3Haer: meronet renepanin | KoHTpONIbHAS | JK3aMEH,
YIETPaKOPOTKOTO JIa3ePHOTO |y, Gymg

M3ITyYeHus], IOHATHE
na3epH0171 OIITHYECKOTO MPOOOsL, Nel-4
OCHOBBI METO/IA JIA3€PHOM

HCKPOBOH CMIEKTPOCKOIINH;

aHAJIMTUYECKOU BOIIPOCHI

CIICKTPOCKOIINH.

YMEeT: U3JIarath, IOHUMaTh
Y KPUTHYCCKU
aHAITM3UPOBATh
nHpopmanuio;

BJIAJIECT: METONOJIOTUEN
HCTIONB30BaHUs 0a30BBIX
TEOPETUYECKUX 3HAHUH B
00J1acTH eCTeCTBEHHBIX HAYK
TIPH peIICHUHN
npodeCCHOHATBHBIX 3a71ay;

2 |Paznen 2. Meroaer  |OIIK-3 [3Haet: TeopeTuieckue Konrponbras | Jk3ameH,
OCHOBBI METO10B Ha3€pHOﬁ pa60Ta

AHAUTUTAYECKOMN BOITPOCHI

HCKPOBOM CIIEKTPOCKOIINHY,

JIa3€pHOMN CIIEKTPOCKOTNH Ne5-10
CIIEKTPOCKOIIHH. KOMOHWHAIIMOHHOTO )
paccesHus1, Ja3epHOn
(bmyopecuieHTHOM
CHEKTPOCKOTIHH;
yMeeT: U3JIarath, IOHNMaTh
U KPUTHYECKU
aHAITM3UPOBATh
HHPOPMALIHIO;
BJIaJICET: METOA0JIOTUEN
WCTIOJTb30BaHUs 0a30BBIX
TEOPETUUECKUX 3HAHUI B
00J1aCTH €CTECTBEHHBIX HaYK
IIpH PELICHUHN
npo¢eCCHOHATIBHBIX 3373y,

KOHTpOJ'IBHBIe 1 MCTOAUYICCKUC MATCPUAJIbI, 4 TAKIKC KPUTCPHUHU U IIOKA3ATCIIN
HCO6XO,III/IMBIG JJIs1 OICHKH 3HaHHﬁ, YMCHHﬁ, HABLIKOB M XapPaKTCPHU3YIOIIHUC OTAIlbI



dbopMHpoBaHUsS ~ KOMIETEHIIMA B  IIpoliecce OCBOEHUsT 00pa3oBaTesbHON
MpOrpaMMBbI NpecTaBiieHsbl B [Ipuioxenun 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPHI © UHOOPMAIIMOHHOE
OBECIIEYEHME JUCIUITJINHbI

OcHoBHas JuTEparypa
(anexmponmvie u neuammbvie u30amUs1)

1. Cospemennas na3epHas cnekrpockonus / B. Jlemrpenep ; nep. ¢ anri. M.
B. Psbununoii, JI. A. MensuukoBa, B. JI. Jlep6oBa JlonromnpyaHbrit
HNuTennekr, 2014, 1071 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:771879&theme=FEFU

2. OukmH, B.H. CHexTpoCKOIUsl ~ HU3KOTEMIIEPATYPHOH  TIJIa3MbI
[DnexTpoHHBIN pecype] : yueOHoe nmocodue / B.H. OukuH. — DJEKTpoH. JaH.
— MockBa : ®Owsmammr, 2010. — 592 c¢. — Pexum pgoctyna:

https://e.lanbook.com/book/2273

3. JlmomHas ya3epHasi CIIEKTPOCKOIUS W aHAIN3 MOJeKyn-Onomapkepos / E.
B. CremnaHoB. M.:®uzmariur, 2009. 416 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:290203&theme=FEFU

4. E. H. bayno Jlazepnas cnekrpockonusi Bogubix cpen / E. H. bayno ;
JlanbHEBOCTOUHBIM  TOCYAAPCTBEHHBIM TEXHUYECKHH  PBHIOOXO3SIICTBEHHBIM
yHuBepcuTeT. BmamuBoctok @ M3a-Bo  [[anbHEBOCTOYHOIO TEXHUYECKOTO

PBIOOX 035 HCTBEHHOTO YHUBEPCUTETA, 2010, 155 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:416238&theme=FEFU

5. ILI. KprokoB demrocekyHiHbIEe UMITysbebl, M.:@usmatiur, 2008 r., 208
ctp., ISBN: 978-5-9221-0941-3
6. . Kpemepc, JI. Pamsuemcku. JlazepHO-UCKpOBasi 3IMHUCCHOHHAS

cnekTpockonus, Texnocdepa, 2009, 370 c.

JlonoJiHUTEIbHAS JIUTEpaTypa
(onnexmponnwvie u neuammvie uz0anus)

1.  Spus A. KBanToBas anekrponuka. M.: Coetrckoe paauo, 1980.


http://lib.dvfu.ru:8080/lib/item?id=chamo:771879&theme=FEFU
https://e.lanbook.com/book/2273
http://lib.dvfu.ru:8080/lib/item?id=chamo:290203&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:416238&theme=FEFU

N

Kapnos H. B. Jlekiiuu no kBantoBoM 3nekrponuke. M.: Hayka, 1983.

w

M. Aur Onrtrka u na3ephl, BKIIOYas BOJOKOHHYIO ONTUKY U ONTHYECKHE
BOJIHOBOJIBI Mup, 2005 r., 544 ctp. ISBN 5-03-003457-9;
4. 3anigens A. H. Texnuka u npaktuka cnektpockonusi. M.: Hayka, 1976.
5. Jx. JlakoBuu. OcHOBBI (iryopecueHTHON crekTpockonuu, MOoOcCKBa,
«Mupy, 1986, 488 ¢
6. Cakuu K., 3Bento O., Jlakya K. u ap. [log pen.: Omenerro H. (Hukomno
OmeHerTo). AHamuTHYeCKas jJa3epHas criekrpockonus, 1982. 608 c.

Ilepeuenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM cCeTH
«AHTepHeT»

1. Hayuynas 6ubnuoteka [IBOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:326565&theme=FEFU
2. Hayunas 6ubnuotexa J[BOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:378524&theme=FEFU
3. Hayunas 6ubnmotexa JIBOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:340712&theme=FEFU
4. Hayunas Oubnuoreka J[BOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:61623&theme=FEFU
5. Hayunas 6ubmmoreka [[BOY.
http://lib.dvfu.ru:8080/lib/item?id=chamo:679196&theme=FEFU

6. http://www.physbook.ru/
7. https://www.rp-photonics.com/encyclopedia.html
8. https://www.photonics.com/

VI.METOANYECKHUE YKA3AHUS ITO OCBOEHUIO TUCHUTIJIMHBI

JIeK1MOHHbIE 3aHSATHS OPHUEHTHPOBAHbI Ha OCBELICHHE BBOJHBIX TEM B
KXKIBIA pasfien Kypca U MPU3BaHBI OPUEHTUPOBATH CTYJACHTOB B MpeIaracMoM
MaTepuase, 3aJI0)KUTh HAydYHbIE U METOJIOJIOTUYECKHUE OCHOBBI /ISl AallbHEHIIICH
CaMOCTOATENbHON pabOThI CTY/IEHTOB.

BaxxHol siBiisieTcs caMocTosiTeNbHAs paboTa 1o Kypcy. B xone 3Toil paboTbl
CTYACHTBbl OTOMpAlOT HEOOXOAMMBIA MaTepual IO HU3y4aeMOMYy BONpPOCY U
aHAM3UPYIOT ero. [Ipu MmoAroToBKE K 3aHATHUSM CTYIEHTHI MOTYT MOJb30BaThHCS
paboueiil mporpaMMoil ydeOHOM NUCHUIUIMHBI, a TaK)Ke CIPAaBOYHON JUTEPATypoOid
U IpYyruMH mocoOusiMu (yueOHMKaMH, YIY€OHBIMU MTOCOOUSIMHU, PEKOMEHIOBAaHHOMN
JUTEpaTypou U T.I1.).

[Ipu mpoMekyTOUHOM aTTecTaluu 10 SK3aMeHa JOJKHBI CAaTh BCE OTYETHBIE
paboThI ¥ MOTYUYUTh JOMYCK K IK3aMEHY.


http://lib.dvfu.ru:8080/lib/item?id=chamo:326565&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:378524&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:340712&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:61623&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:679196&theme=FEFU
http://www.physbook.ru/

VIll. MATEPUAJTBHO-TEXHUYECKOE OBECITEYEHUE
JUCHUATIIMHBI

Aynuropus Ui YTCHHSI JTIEKIUH U POBEACHUS TPAKTHYECKUX 3aHATHH:

nepcoHanbHbIl KoMmbtoTep Lenovo ThinkPad E125 ¢ nuneH3uoHHBIM U
CBOOOJHBIM TporpamMMHbIM oOecriedeHueM — MS PowerPoint 2007 u Acrobat
Reader XI;

npoextop Benq MP770;

IIEPEHOCHOM DKPaH.
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ILinan-rpaduk BoINOJHEHHUSI CAMOCTOSITEIbHON PadoThHI M0 JTUCHUIJINHE

Mara/cpoxkn | Bua camocrositesibHoli | Hopmbl Bpemenu
Ne ®opma KOHTPOJIA
BBLINOJTHEHHUS padoThI HA BLINOJIHEHHE

1 2 Henend IloaroroBka x 6 Pabora Ha mpakTHYECKUX
CEMHUHAPCKHUM 3aHITHIM Hacos 3aHATHIX

2 4 nenens IToaroroBka x 6 Pabota Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHATHIM acos 3aHATHAX

3 6 Henena IToaroroBka x 6 Pabota Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHATHIM acos 3aHATHAX

4 8 Henens [loaroroBka k 6 Pabota Ha npakTHUecKUX
CEMHUHAPCKHUM 3aHSITHSIM Hacos 3aHATHIX

5 10 menens IToaroroska k 6 Pabota Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHATHIM "acos 3aHATHIX

6 12 menens IToaroroska k 6 Pabota Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHATHIM "acos 3aHATHAIX

7 14 uenens IToaroroBka x 6 Pabota Ha npakTHYeCKUX
CEMHUHAPCKHUM 3aHSITHIM Hacos 3aHATHIX

8 16 nenmens [MonroroBka k 6 Pabora Ha mpakTHYECKUX
CEMUHAPCKHUM 3aHATHIM "acos 3aHATHAIX

9 18 nenens IToaroroska k 6 PaGota Ha mpakTHUeCKUX
CEMHHAPCKUM 3aHSITHUSIM Hacos 3aHATHIX

XapakTepucTHKA 3aJaHUM VISl CAMOCTOSATEILHON PadoThI CTYICHTOB U
METOAUYECKHE PEKOMEHIAIUM 110 UX BHINIOJTHECHUIO

CamocrosiTenbHas paboTa MOMOTaeT CTyACHTaM:

1) oBnageTh 3HAHUSMU:

- yTeHHe TeKcTa (yueOHUKa, MEePBOUCTOYHHKA, TOTIOJHUTEILHON JTUTEPATYPhI
U T.J.);

- COCTaBJICHHE IIJIaHA TEKCTa, rpaduueckoe n300pakeHUe CTPYKTYPhI TEKCTa,
KOHCTICKTUPOBAHUE TEKCTA, BBIMUCKHA U3 TEKCTA U T.JI.;

- paboTa co CIpaBOYHUKAMHU | JIp. CIIPABOYHOM JIUTEPATYPO;

- UCMOJIb30BAHUE KOMIIBIOTEPHON TEXHUKU U MIHTEpHETA U 1Ip.;

2) 3aKperiaTh U CUCTEMATU3UPOBATh 3HAHMUS:

- paboTa ¢ KOHCIIEKTOM JICKITUH;

- 00paboTKa TeKcTa, MOBTOPHAsA paboTa HaJl y4eOHBIM MAaTepUaIoM YUeOHHKA,
MEPBOUCTOYHHUKA, JOTOJIHUTEIBHON JIUTEPATYPhI, AYJIMO U BUJICO3AIIUCEN;

- HOATOTOBKA IJIAHA;

CamocTosiTenbHass paboTa MOXET OCYIIECTBIATHCS HHAWUBUIYATBHO WU
TPYIIaMyd CTYJEHTOB B 3aBUCHUMOCTH OT 1€, 00beMa, KOHKPETHOW TeMaTHKU
CaMOCTOSATEILHOM pabOThI, YPOBHS CJIOKHOCTH M YPOBHS YMEHHM CTYACHTOB.




KoHTponib pe3ynbTaToB CaMOCTOSITENBHOM pabOThl CTYJEHTOB JOJIKEH
OCYILECTBISATHCS B IMpeleiax BPEMEHHU, OTBEJCHHOIO Ha 00s3aTeNbHble yueOHbIe
3aHATHS U BHEAYAUTOPHYIO CAMOCTOSITENbHYIO pa00Ty CTYAEHTOB IO TUCLHUILIMHE,
MOJKET MPOXOANTH B MHUCbMEHHOM, YCTHOM HJIM CMEIIaHHOM Qopme.

CamocrosiTenbHas paboTa Ha JIEKIUH

Cnymanue W 3a0uCh JIEKUIMM — CIOXKHBIM BHUJ BY30BCKOM ayJIUTOPHOMN
pabotbl. BHUMaTeNnbHOE CylIaHWE W KOHCIIEKTUPOBAHHE JICKIUW MpeiroiaracT
MHTEHCUBHYIO YMCTBEHHYIO JI€SITEIBHOCTD CTYJE€HTA. KpaTkue 3anucu JeKiui, ux
KOHCIIEKTUPOBAHHUE MOMOIaeT YCBOUTh Y4eOHbId Marepuai. KoHCnekT sBisiercs
MOJIE3HBIM TOT/A, KOT/Ia 3alIMCaHO CaMO€ CYILIECTBEHHOE, OCHOBHOE U CIIETAHO 3TO
caMuM CcTyJaeHToM. He Hajo cTpeMHThCs 3amucaTh JIOCIOBHO BCIO JIEKIUIO. Takoe
«KOHCIIEKTHPOBAHUE» NPHUHOCUT OOJbILE Bpeda, YeM IMOJb3bl. 3alKCh JIEKIHM
PEKOMEHYETCSI BECTH IO BO3MOXHOCTU COOCTBEHHBIMU (POPMYIMPOBKAMH.
JKenaTenbHO 3an1MCh OCYILECTBIIATH HA OJJHOM CTPaHHUILIE, a CIEAYIOIIYO OCTaBIATh
U IpOpabOTKU Y4eOHOIro MaTepuaa CaMOCTOSITENIbHO B JOMAalIHUX YCJIOBHSIX.
KoHCIeKT nekuuu Jiydiie MNoapa3feisaTh Ha MYHKThI, maparpadsl, coOmromas
KPAaCHYIO CTPOKY. DTOMYy B OOJBIION CTENeHH OyAyT CIOCOOCTBOBATh ITyHKTHI
IlaHa JIeKUMH, TMpEeUIoKEHHbIEe TmpenojaBaressaM. l[IpuHIMNHMaNbHBIE MeEcCTa,
ornpeneneHusi, GoOpMylibl U Jpyroe cieayeT CONpPOBOXKIATh 3aMEYaHUSIMU
«BAXHO», «0CO00 BAXKHOY», «XOPOIIO 3alIOMHUTHY» U T.NM. MOXHO J€aTh 3TO U C
NOMOUIbIO PA3HOLBETHBIX MapKepoB WM pyuek. Jlydme ecnu oHuU OyayT
COOCTBEHHBIMHU, YTOOBI HE MPHUXOAMIOCH MPOCUTh UX y OJHOKYPCHHUKOB U TEM
caMbIM HE€ OTBJEKaTh HMX BO Bpems Jjekuuu. llenecooGpazHo paszpaboTaTh
COOCTBEHHYIO «Mapkorpaduio» (3Ha4Kd, CHUMBOJIBI), COKpaiieHus cioB. He
JUIIHUM OyJeT W M3yYeHHE OCHOB cTeHorpaduu. Paboras Hajg KOHCIEKTOM
JIEKIUH, BCera HEOOXOJAMMO UCIOIb30BaTh HE TOJBKO YYEOHHK, HO U Ty
JUTEPATYPY, KOTOPYHO JOIOJHHUTEIBHO PEKOMEHJ0Ban JeKTop. VIMEeHHO Takas
cepbe3Hasi, KpOMoTauBasi paboTa ¢ JEKUMOHHBIM MaTEPHUAIOM MO3BOJUT TITyOOKO
OBJIaJIETh 3HAHUSIMU.

PaboTa ¢ nuTepaTypHbIMH HCTOYHUKAMHU

CamocTtosTenbHas pabota ¢ ydeOHUKaMu, YU4€OHBIMU MOCOOUSIMU, HAYYHOMH,
CIIPAaBOYHOU U MOMYJISIPHOM JINTEPATYPOU, MaTepralaMy NEPUOANYECKUX U3TaHUN
u MutepHera siBnsierca HamOosee 3PQHEeKTUBHBIM METOAOM MOJIYYEHHUsS] 3HAHUM,
MO3BOJIIET 3HAUMUTEIBHO AKTHUBU3UPOBATH MPOLECC OBIAAEHUS HH(OpMaLUeH,
CIIOCOOCTBYET OoJiee TIIyOOKOMY YCBOEHHUIO U3yd4aeMoro marepuaina, GopMupyer y
CTYICHTOB CBO€ OTHOILICHHE K KOHKpeTHoW mpobneme. bonee riybokoMy
PACKpBITHIO  BOINPOCOB  CHOCOOCTBYET  3HAKOMCTBO C  JOMOJHUTEIHHOU
JIATEPATYPOHU.

TpeOoBaHus K npeacTaBjeHNI0 U 0()OPMIIECHHUIO Pe3yJIbTATOB
CaAMOCTOAITEILHOM PadoThI



TpeOoBaHUs K KOHCIEKTY JJIsl MPAKTUYECKUX 3aHITHM:

1. lomxeH OBITH B OTACIBHON TETPaI, TIOIIMMCAHHBIH.

2. O06s3aTenbHO MUCATh TUTAH 3aHITHS ¢ YKA3aHUEM TEMBbI, BOIIPOCOB, CTIHCKA
JUTEPaATypbl U HCTOYHUKOB.

3. Otpaxare npoOIeMATHKy BCEX I[IOCTaBJICHHBIX BOMPOCOB (aHAIU3
HCTOYHHUKA, JINTEPATYPHI).

4. Nmerr 1m0  HUM  apryMEHTUPOBAHHBIE  BBIBOJBL. CnoBo
«apTyMEHTHPOBAHHBIC) SIBIISIETCS KJIIFOYEBBIM. [ TaBHOE - I0Ka3yEMOCTh BBIBOJIOB.

Kputepuu o11eHKH BBITIOJHEHUSI CAMOCTOSITENIEHON pabOThI

KoHTpobs caMocTosTeIbHON padOThl CTYAEHTOB MPEyCMaTPUBACT:

* COOTHECEHHE COJEPKaHMSI KOHTPOJIS C LIEJISIMA 00YUYEHUS;

* 00bEKTUBHOCTH KOHTPOJIS;

* BAIUJTHOCTh KOHTPOJISI (COOTBETCTBHUE MPEABIBISEMBIX 33JJaHUN TOMY, UYTO
MPEAIOIAraeTCsi IPOBEPUTH);

* tudPepeHInaImo KOHTPOIbHO-U3MEPUTENBHBIX MAaTEPUAIIOB.

DopMbl KOHTPOJISI CAMOCTOSTEIIBHOM pabOThI:

* PaboTa Ha MPAaKTUYECKUX 3aHATUSIX.

Kputepun olieHKH pe3yabTaTOB CaMOCTOSITEILHOM pabOThI

KpurepusiMmu o11eHOK pe3yJbTaTOB BHEAYAUTOPHON CaMOCTOSATEIHLHOM pabOThI
CTYJICHTA SIBJISIFOTCS:

* YPOBEHb OCBOCHHUSI CTYACHTOB Y4E€OHOr0 MaTepurana;

* c(OpMHUPOBAHHOCTH 00IICYUSOHBIX YMCHHI;

* YMEHHS CTYJCHTa aKTUBHO MCIMOJIb30BaTh JJIEKTPOHHBIE O0pa3oBaTe/IbHBIC
pecypchl, HaXOAUTh TpeOyroUlyrocss MHPOpMaLMIO, U3yYaTh €€ U MPUMEHITh Ha
MPaKTUKE;

* 000CHOBAHHOCTb U YETKOCTh U3JIOKEHHUS OTBETA,

* opopMIIeHHe MaTepralia B COOTBETCTBUU C TPEOOBAHHSIMU;

* yMEHUE OPUCHTUPOBATHLCS B MTOTOKE MHGOPMAIINH, BHIJEIATH TJIABHOE;

*yMEHUE YETKO CGhOpMYIHpPOBAaTh MNPOOJIEMy, MPEIJIOKUB €€ pellicHue,
KPUTHYECKHU OIEHUTh PEIICHUE U €T0 TOCIICACTBUSA,

* YyMEHHME T[0Ka3aTh, MPOAHAIU3UPOBATh aJIbTEPHATUBHBIC BO3MOXKHOCTH,
BAPUAHTHI JCUCTBUM;

* yMeHHE CHOPMUPOBATH CBOIO MTO3UIINIO, OIIEHKY U apTyMEHTHUPOBATH €€.
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MMacnopt ®OC

Kon n popmyimposka
KOMITeTEHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

OIIK-3 cnocoOGHOCTH

- IPUHIUIIBEI IIOJYYCHHUA U aHAJIM3a JaHHBIX METOA0OM

UCIOJIb30BaTh Oa30BbIC Jnaet J1a3ePHON CHEKTPOCKOIIHH.

TEOPETHUYECKHUE 3HAHUA | Vyjeer - [OJIy4aTh 1 aHANU3MPOBATS NAHHEIE METOOM

(byHIAMEHTATHHEIX Ja3epHON CHEKTPOCKOIHH.

pazzenoB oOuieit u

TEOPETUUECKOI (PU3UKH - HaBBIKAMHU Pa0OTHI C KCIIEPUMEHTAIEHBIM

JUIS pelIeHHs Brnaneer 000pyI0BaHUEM JIJIsl METOJIOB JIa3epHOI

podheCCUOHATBHBIX CIICKTPOCKOTIHIH.

3aza4

ITK-1 ciocoOHOCTH 3naer - TEOPETUYECKHE OCHOBBI METOJIOB AHAJTUTHUECKOMN

HCIIO0Ib30BaTh CIICKTPOCKOIINH.

ClIeLHATH3HPOBAHHbIE - B3aUMO/ICHCTBOBATh C WICHAMHU HAYYHBIX TPYII IS

SHAHMS B OGIACTH Ymeer AHAIH3A CTICKTPAILHBIX IAHHBIX, TIOMYCHHBIMH
METOJIAMU JIa3epHOM CIIEKTPOCKOIIHUH.

(U3HKY JIUIS1 OCBOCHHUS

i S - YMEHHEM aHaJIN3UPOBaTh 00paboTaHHbIC JAHHbBIE

usmuecknx Braneer METO/IOM JIa3€pHOM CIEKTPOCKOIIUH.

JUCLUILINH




Konrpomupyemsie
MOJYJIH/ Pa3aeiibl / TEMBI
JUCLUILINHBI

Kopp! u stansr popmupoBanus

KOMIIETEHIIU A

OneHouyHble CPECTBA -
HaAaMMCHOBAHUC

TeKYIIUH

KOHTPOJIb arrecranus

Pa3znen 1. Metoanl
aHATUTHYECCKOM
Ja3epHOU
CIEKTPOCKOTIHH.

I1K-1

3HaeT: METO/Ibl TeHEepaIUH
YJIBTPAKOPOTKOT'O JIA3EPHOTO
W3JTy4CHNS, TOHSITHE
ONITHYECKOTO MPobos,
OCHOBBI METOA JIa3€pHON
HCKPOBOW CHEKTPOCKOIINH;
YMEeT: U3J1arath, HOHNMaTh
M KPUTUYECKHU
aHATU3UPOBATh
nHpopmanuio;

BIIAJICET: METOI0JIOTHEN
HCTIONB30BaHUs 0a30BbBIX
TEOPETHUYECKHUX 3HAHWH B
00J1aCTH €CTECTBEHHBIX HAYK
TIPU PELICHUH
npodeccHoHANBHBIX 33/1a4;

KonTponbhas
pabora

DK3aMeEH,

BOIIPOCHI
Nel-4

Pasznen 2. Mertost
aHAITUTHYECCKOUN
Ja3epHOM
CIIEKTPOCKOTIHH.

OIlK-3

3HAeT: TEOPETHICCKIE
OCHOBBI METOJIOB JIa3€PHOM
HCKPOBOH CIIEKTPOCKOIIHH,
CHEKTPOCKOTIHH
KOMOWHAIIMOHHOTO
paccesiHusl, Ja3epHou
(bmyopecueHTHOM
CIEKTPOCKOIINHY;

YMeEEeT: U3J1arath, HOHUMAaTh
Y KPUTHYECKH
aHAITM3UPOBATH
nHdopmanuio;

BJIaJIEET: METO/I0JIOTHeH
UCIIONIb30BaHMS 0a30BBIX
TEOPETUUECKUX 3HAHUI B
00J1aCTH €CTEeCTBEHHBIX HAYK
IIPU PEILIECHUH
npodeccrnoHanbHBIX 3a1a4;

KoHntponbnas
pabora,
pabora
CEMHHApPCKHUX
3aHATUAX

DK3aMeH,
BOIPOCHI
Ne5-10

Ha

IMPOMCIKYTOUHAA




HIkana oueHuBaHus YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIMIA

Kon n Jrtansl GOPMUPOBAHUA KOMIIETEeHIHH KPUTepUH 1noKa3areju 0asIbI
dhopmynpoBk
a
KOMIIeTeHIINN
OIIK-3 OCHOBEI CaMoCTOATEIBHO 61-75
MOJTy4YCSHHS OIUCHIBAET
CIIOCOOHOCTD 3HaeT IIpuHIUNBI TONTyYeHUS U Y
AHATI3A TAHHBIX CIICKTPOB CHocoO0BI
UCHOIB30BATE | (110poroBsit . METOJIOM MOJIyYEHHUS U
0a3oBbIC OBCHB) MCTOZIOM Ja3CPHOU Ja3epHOMN perucrpanun
yp CIIEKTPOCKOIIHH. .
TEOPETUIECKH CIIEKTPOCKO CIIEKTPOB JIA3€PHOU
e SHAHUS THH. CIEKTPOCKOIIHH.
CriocoOHOCT | 3HaHWE OCHOBHBIX 76-85
(dhyHIaMeHTab b CIOCOGOB
HBIX pa3aciioB CaMOCTOSITEN | PETUCTpaLUu U
. eeT Iomyuars n N
obeii u M BHO CIIEKTPOB JIa3epHOMI
(HPOIIBI/IHYTBI AHATM3MPOBATH MAFHEIC oJIy4yaTh CIIEKTPOCKOITHH
TEOPETUYECKO i METOJIOM JIa3epHOM CHeszH ’
i
i CIIEKTPOCKOIIHH. .
W GU3MKH IS TP nasepHoit
peleHus CIIEKTPOCKO
npodeccuoHan 81718
CrnocobHocT | 3HaHME OCHOBHBIX -
BbHBIX 33J1a4 86
b METOJIUK 100
camMocCTosATeN | 00paboTKH
BHO CHEKTPATBbHBIX
AQHAJTM3UPOB | AAHHBIX METOZOB
aThb Jla3epHOU
TMOJIYYCHHBIC CIICKTPOCKOIINH.
JTaHHbIC Criocob6HOCTH
Hagsixamu paboTsI €
METOJIOM aHaJIM3UPOBATh
OKCIICPUMEHTAJIbHBIM o
BJIaJieeT JIa3epHOU IOy YEHHBIE
. obopymoBaHueM st
(BBICOKHIA) M CIIEKTPOCKO | JaHHbIE U
METO/IOB JIa3epHOM
IIMHU 1 CpaBHHUBATh C
CIEKTPOCKOIIHH.
CpPaBHMBaTh | MHPOBBIMHU
ux c pe3yJbTaTaMH.
pesynbTatam
U IPyTHX
HayY4HBIX
rpymi B 6aze
JaHHBIX
Scopud
3HaHme 3HaHme 61-75
IIPUHITUIIOB TCOPETUICCKUX
YIIUpEHHUS OCHOB METO/IOB
IK-1 3HAET TeopeTHyecKie OCHOBBI | CHEKTPalbH | aHATHTHYECKON
CHOCO6HOCTL (HOpOFOBBII/I METOA0B aHAJIIUTHUYCCKON bIX JIMHUU, JIa3€pHOU
YPOBEHB) CIIEKTPOCKOIIHH. TIOHSTHE CHEKTPOCKOIINH
HCIIOB30BaTh
npezena
CIIELUAITU3UPO 0GHApYKEeHH
BaHHBIC A
3HAHHUS B Cnocobnoct | CriocoOHOCTh 76-85
b K | aHaJIM3UPOBATH
obnactu 9
B3aHMOHeﬁCTBOBaTB c KAa4€CTBCHHO HaWACHHYIO
uzukn st My aHaiu3y | WHGOPMAIIHIO B
HWICHAMH HAYUHBIX TPYIIT | o OCCHICKIX 1
BOCHUS
oenoe ymeet AVIA dHATTHA E X Sa OEKHBIX
NPOQUIBHBIX | (IPOJBHHYTB | CHIEKTPAIBHBIX JAHHBIX, pyT Py
i) B ——— HaY4HBIX HAaYYHBIX U3aHHAX
i
(pusneckux METOAMS TA3CDHOI [PYNIl MO | W JeNaTh U3 Hee
JHUCUUATUINH p AQHAJIMTHYEC | BBIBOJBI.
CIIEKTPOCKOIIHH. o
KO
Ja3epHOH

CIICKTPOCKO




II1H.

CnoocobHocT
b K
00CYyXKICHU
10 ¥ aHAJIH3Y
CBOUX U

CnocoOHOCTh
HCIIONb30BAaTh
BEIBOJIBI,
ClleJIaHHbIE U3
aHaM3a Hay4YHbIX

86-
100

YMeHuem JIpYTrux crareii 6a3bl
BIAZCET aHAIN3UPOBATH 9KCTIEPUMEH | JAaHHBIX SCOPUSIIA
(BbicoKuil) o0paboTaHHBIE NaHHEIE TaJIbHBIX HaNNCaHUS
METO/IOM JIa3EpHOM JTAHHBIX IO COOCTBEHHBIX
CIIEKTPOCKOIIHH. METOJIaM KYPCOBBIX/ TUIIIOMH
aHAUTHYEeC | BIX PaboT.
KOH
JIa3€pHOU
CHEKTPOCKO

1.

MeToauueckune PEKOMEHIAIIUHA, OIIPEAC/IAIOINHUE ITPOUECAYPbI OLICHUBAHUA
pe3yabTaToB OCBOCHHUA TUCIHUIIJINHBI

[IpomexxyTouHass arTecTanus OOydYarOUIMXCS 1O Y4YEOHOH AUCIUILIIMHE
OCYILIECTBISIETCA B pPaMKax 3aBEPIICHUS HW3YyYECHUA JIAHHOW JUCHUIUIMHBI U
MO3BOJISIET OIPENICIUTh KAauye€CTBO M YPOBEHb €€ OCBOCHHUs. [IpenmeroMm oneHKH
OCBOCHHUS SIBJISIFOTCS YMEHUSI U 3HAHUA.

[IpomexxyTouHass arrecTaius OOYyYaroIMXCs OCYIIECTBIsEeTCS B (opme
KOMIICTCHIIUM,

dK3aMeHa U 0o0mmx

npeaycMmotpennbix it OIIOIL. YcnoBuem Jgomycka K 3K3aMEHY  SIBIISIETCA

IIO3BOJIIET  ONPEACIIUTh  Pa3BUTHE
YCHEIIHOE OCBOEHUE 00YYAIOIMMHUCS BCEX 3JEMEHTOB AUCIUIUIMHBI (BBIIIOJIHEHHE
U cJlaya BCEX KOHTPOJIBHBIX padoT).

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIIIETCSA B XOJ€ IMOBCEAHEBHOU
yueOHOU padoThl MO KypCy AUCUUIUIMHBL. JIaHHBINA BUA KOHTPOJISI CTUMYJIUPYET Yy
oOyyarolmuxcs CTpeMJIEHHE K CHUCTEMAaTUYECKOM CaMOCTOATEIbHOW padoTe Mo

HN3YyUYCHHIO y‘IC6HOﬁ JUCIHUITIINHBI, OBJIaACHHNIO 06H_[I/IMI/I KOMIICTCHIIUAMM. .

BOITPOCHI K DK3AMEHY no qucuuiinie «KAHAJATHYECKASA
JIa3epHasl CIIEKTPOCKOIMUS»

1. JIazepHble aTOMHU3ATOPbI B SMUCCUOHHOM CIIEKTPOCKONHUHU. MeToAbl MOTyYEHHUS
CBEPXKOPOTKHUX JIA3€PHBIX UMITYJIbCOB.

2. DopMHUPOBAHKE U UCTIOJIb30BaHNE (DEMTOCEKYHIHBIX UMITYJIHCOB. JlazepHas
CHEKTPOCKOMHUS OBICTPONPOTEKAOIINX MPOIECCOB.

3. MHorohoTOHHasI CIIEKTPOCKOIHS.

4. JazepHas HCKpOBast CIIEKTPOCKOIIHS.



5. JluHaMuKa ONTUYECKOro mpo0os rasza. JlazepHasi ClieKTpOCKOIHUs ra30B,
JUAApHOE 30HAUPOBAHNE aTMOC(HEPHI.

5. luHaMuKa ONTUYECKOTO MPo0O0s Ha MOBEPXHOCTH TBEP/BIX Tel. AHAIN3
XAMHUYECKOTO COCTABA MOBEPXHOCTU METOJIOM JIA3€PHOU UCKPOBOM
CHEKTPOCKOIHNH C BBICOKMM MPOCTPAHCTBEHHBIM Pa3pPEIICHUEM.

6. JluHamMuKa ONTHYECKOTr0 MPO0O0s KUAKOCTH. AHATN3 XUMUYECKOTO COCTaBa
BOJIHBIX PaCTBOPOB METOJIOM JIa3€PHOU UCKPOBOM CIIEKTPOCKOIINH.

7. MeTpoJioruyeckue XapakTepuCcTUKHA METOa JIA3epHON UCKPOBOM
CIEKTPOCKOTHH.

8. 9KCH€pHMCHT&]’IBHBIﬁ KOMIIJICKC IJIsI MCTOda HﬂBGpHOﬁ HCKpOBOP'I
CIICKTPOCKOIINH.

9. CiekTpocKomusi KOMOMHAITMOHHOTO PACCESHUS CBETA.

10. dayopeciieHTHBIC METOABI CCIICTOBAHMSI BEIIECTRA.

Kpurepumu oneHkn Ha 3K3aMeHe MO TUCHUIINHE
«AHAJIUTHYECKAA Ja3epPHasi CHEKTPOCKOIUSD)

OueHka «OTJMYHO» CTAaBUTCS, €CJIM OTBET IMOKA3bIBACT MPOYHBIE 3HAHUS
OCHOBHBIX MPOIIECCOB M3y4aeMOM MPEeIMETHONU 001acTH, OTIIMYAETCs TTyOUHOU U
MOJTHOTOW PACKPBITHUSI TEMBI; BJIaJICHHUE TEPMUHOJIOTUUYECKUM aImnapaTtoM; yMEHUE
OOBSICHSITh CYIIHOCTh, SIBJICHUU, MPOILIECCOB, COOBITUM, JAeNaTh BBIBOABI U
0000IIIeHNs, J1aBaTh apryMEHTUPOBAHHBIC OTBEThI, MPUBOJAUTH MPUMEPHI;
cB0OOIHOE BJIAZICHUE MOHOJIOTUYECKOU peyublo, JIOTUYHOCTD u
MOCJIEA0BAaTEIbHOCTh OTBETA; YMEHUE NPUBOAUTH MPUMEPHl COBPEMEHHBIX
mpo0sIeM u3ydaeMoii 00J1acTu.

OneHka «XOpoII0» CTaBUTCS, €CJIM OTBET OOHAPYKUBAET MPOYHBIE 3HAHUS
OCHOBHBIX MPOIIECCOB U3y4aeMOM MPEIMETHONU 00acTH, OTJIMYAETCS TIIyOMHOU U
MOJTHOTOM PACKPBITHS TEMBI; BJIAJICHUE TEPMUHOJIOTUUECKUM armapaToM; YMEHHUE
OOBSICHSITh CYIIHOCTh, SIBJICHUM, MPOIIECCOB, COOBITHUM, JeiaTh BBIBOJALI U
00001IeHNsI, JaBaTh AapPryMEHTHPOBAHHBIE OTBETHI, MPHUBOJUTH TMPUMEPHI,
cB0OOIHOE BJIaZICHUE MOHOJIOTUYECKOU peublo, JIOTUYHOCTD u
MOCJEA0BaTEIbHOCTh OTBeTa. OJHAKO AOMYCKAaeTcs OJIHA - JBE HETOYHOCTH B
OTBETE.

OueHka «yA0BJIETBOPUTENbHO)» CTAaBUTCS, €CIU OTBET CBUAECTEIBCTBYET B
OCHOBHOM O 3HaHUU MPOILECCOB M3y4aeMOW MpeAMETHOM 00JacTH, OTIMYAETCS
HEJIOCTAaTOYHOW TIyOWHON M TOJHOTOM PACKPBITHS TEMbl; 3HAHUEM OCHOBHBIX
BOIIPOCOB Teopuu; ciabo cHOopMUPOBAHHBIMA HABBHIKAMH aHAJIW3a SBICHUH,



IIPOIIECCOB, HEAOCTATOYHBIM yMEHHEM [1aBaTh apTyMEHTHPOBAHHBIE OTBETHI U
MPUBOJNUTHh TPHUMEPHI; HEJOCTATOYHO CBOOOIHBIM BJIAJACHHUEM MOHOJIOTHYECKOU
peublo, JIOTMYHOCTBIO U TMOCJIEI0BATEIFHOCThIO OTBEeTa. JlomycKaeTcss HECKOIBKO
OIMOOK B COJEPKAHUU OTBETA; HEYMECHHE TIPUBECTH MIPUMEDP PA3BUTHSI CUTYyAIIHH,
IIPOBECTH CBS3b C APYTUMHU aCTIEKTaMHU HU3y4aeMOi 00JIacTH.

OrneHKa «HEYI0BJEeTBOPHUTEIbHO» CTABHUTCS, €CIM OTBET OOHApYy)KHUBaeT
HE3HAHWE TMPOIECCOB HM3y4aeMOW MPEAMETHONH 00JIaCTH, OTIUYAFOIIUNACS
HETTTyOOKUM PAcCKpBITUEM TEMBI, HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeC()OPMUPOBAHHBIMA HABBIKAMH aHAJM3a SIBJICHUH, IPOIECCOB, HEyMEHUEM
JaBaThb apTyMEHTHUPOBAHHBIC OTBETHI, CIA0BIM BJIAJCHHEM MOHOJOTHYECKOU
peublo, OTCYTCTBHEM JIOTUYHOCTH W TIOCJIEIOBATEIBLHOCTH. JlomyckaroTcs
Cepbe3Hble  OMMOKM B  COJAEpPXKAHUU  OTBETA; HE3HAHHE COBPEMEHHOMU
poOIeMaTHKU U3y4aeMoil 001acTH.

KoMiuiekT 3agannii 1Jisi KOHTPOJIbHOM padoThI

Tema 1. MeToabl aHATUTHYECKOMH JIa3€PHOI CIIEKTPOCKONUMN

Bapuanr 1. MeToabl MoJIy4eHUs CBEPXKOPOTKHX JIa3€PHbIX HMILYJIbCOB

Metonbpl aKTMBHOW W TACCUBHOW CUHXPOHU3ALUHMM MOJ ISl TOJYYEHHUS
JIA3€PHBIX UMITYJIbCOB CBEPXKOPOTKOW UTUTEIBHOCTH.

Bapuanr 2. ®opmupoBanusi peMTOCEKYHIHbIX UMITYJIbCOB

Teopernueckas yacth B (OPMUPOBAHMM  JIA3€PHBIX  HUMITYJIHCOB
CBEPXKOPOTKOU JJIUTEIIBHOCTH.

Bapuaur 3. JlazepHas wuckpoBasi cnekTtpockonusi. J(uHammka
ONTHYECKOr0 NMpodos rasa.

OCHOBBI M€TOJIa JIA3€pHOM MCKPOBOM CIEKTpOCKONUU. BBenaeHuWe MNOHATHS
ONTHUYECKOT0o MpooOos. J[uHaMuKa ONTHYECKOTO MPOOO0SsI Ta30BbIX CPE/I.

BapuanTt 4. /InHamMuKa ONTHYECKOTr0 MPO0OS HA MOBEPXHOCTH TBEPIABIX
TeJl.

Mukpomonudukanuss Ha TMOBEPXHOCTH TBepAoro Tena. I[IpumeHeHue
ONTUYECKOr0 Mpo0Osi HAa TOBEPXHOCTH TBEPAOro Teia s 3a1ad Jia3epHOU
VICKPOBOM CHIEKTPOCKOIIHH.

Tema 2. MeToabl aHAJTUTHYECKOM JIA3EPHOM CIIEKTPOCKOIUM

Bapuanr 1. /IluHaMuKka OoNITHYECKOT0 NMPO00S KUIKOCTH

Meton nazepHOi UCKPOBOW CIIEKTPOCKOINUU C UCIIOJIb30BAHUEM ONTUYECKOIO
po0O0s Ha MOBEPXHOCTH KOHJICHCUPOBAHHBIX CPEI.

Bapuant 2. MeTposoruyeckue XapaKTepUCTHKM MeTOAa Ja3epHOi
HCKPOBOM CNIEKTPOCKONUM

Cnoco® perucTpaid aHAJIUTAYECKOTO CHUTHajga C TOMOIIBIO TEXHUKHU
BPEMEHHOTO cTpoOupoBaHusi. KOHTYphl cieKTpaibHbIX JUHUN. BocipuuM4YuBOCTh



METO/Ia JIa3epHOM MCKPOBOW crekTpockonuu. [loHsTHEe Tpenena oOHapyX eHUs
METO/a J1a3€pHON UCKPOBOU CIIEKTPOCKONIMHA. METOl BHYTPEHHETO CTaHIapTa.

Bapuant 3. DKcnepUMeHTAJbHBII KOMIUIEKC I MeTOAa JIa3epHOoM
HCKPOBOM CNIEKTPOCKONUM

Ti-canpupoBslii J1azep, KaKk HMCTOYHHMK H3IYYCHHS I METOJA JIa3epHOMH
UCKpPOBOIl cniekTpockonuu. CrnocoObl perucTpalvy CUrHaja B METOJE JIa3epHOMN
MCKPOBOW CIIEKTPOCKOITHH.

Bapuanr 4. CnieKTpocKonysi KOMOMHAMOHHOTO PACCesTHUS

[TonsiTne KOMOWHAIIMOHHOTO paccesHuss cBera. [loHATHE CTOKCOBOW U
AHTUCTOKCOBOM YaCTH CHEKTpa KOMOWHAIIMOHHOTO paccesHus. [Ipubopsr mis
perucTpanuu CrieKTpoB KOMOMHAIIMOHHOTO PACCESHUS.

Bapuanrt 5. ®iyopecueHTHbIE METOAbI HCCJICIOBAHUA BellleCTBA

[Tonsitue dayopeceHImu. XapakTEPUCTUKUA HCIYCKaHUS (PIIyOpPECLCHIINH.
CrokcoB cnur. [IpaBuio 3epkanbHOM cummeTpuu. [Ipubopsl it peructpaiuu
CIIEKTPOB (hJTyOPECIICHIINH.

Kpurtepuu onieHK# BbINOJHEHUS KOHTPOJIbHOI PadoThI

Ormerka "OtauyHo"
BepHno BbinonaHeHo 6omnee 85% 3amaHuii.

Ormetka "Xopomo"
BepHo BeimonHeHO 75-85% 3amanuii.

OtMmetka "Y JOBIETBOPUTEIBHO"
Bepno BeinoaHeno 60-75% 3ananuii.
OtMmetka "HeyaoBieTBOpUTENBHO"

Bepno BoinosHeHo MeHee 60% 3am1aHuii.



