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AHHOTAIUSA

VYyebnas auctuumHa «MeToabsl (DU3WYECKOTO OSKCIEPUMEHTA» SBIIETCS Ba)XXHOM
COCTaBHOM dYacThl0 Y4YeOHOTrO TIUIaHAa TPOTpaMMbl TOJATOTOBKM HAyYHBIX U HAYYHO-
nemarormdeckux kaapos B acnupantype MOD PAH. B pamkax aucnuriiabl «MeTojbl
(bu3nUeCKOro 3KCIepuMeHTay o0ydJaromuecs (gajee — aclUpaHThl) MOJIy4arT 0a30BbIe 3HAHUS
COBPEMEHHBIX IKCIMEPUMEHTAIBHBIX METOJ0B (DU3UKH JJI UCCIICIOBAHUS MPOIIECCOB B BaKyyMe,
B TBEpPIOM Tele HAa AaTOMHOM YpOBHE, BKJIIOYas IOBEPXHOCTh, B IUIa3Me, CHIBHBIX
3JICKTPOMArHUTHBIX (JTa3€PHBIX) MOJAX; Ul aHAIK3a (U3MYECKUX IPOIECCOB, OMPEACIISIOIMINX
AJIGKTPOHHBIC, MATHUTHBIC M ONTHUYECKHE CBONCTBA KOHJICHCUPOBAHHBIX CpPEJ, 03HAKOMSTCS C
MPEIU3UOHHBIMU  CIIOCOOaMU  CO3/IaHHsS OOBEKTOB HCCIICNOBAHMS, a TaKkKe C METOoJaMu
MPAKTUYECKON peann3aliil SKCIIEPUMEHTAILHBIX HCCICA0BaHUN B (PU3UKE KOHACHCUPOBAHHOTO
COCTOSIHMS U JlazepHO# (pu3uke. B Kypce Jekiuii OCBEIIeHbl COBPEMEHHBIE SKCIIEPUMEHTAIbHBIC
METOJIbI M1 HMHCTPYMEHTAPHUH, UCIIOJIb3YEMBIC JIJISl IPOCTPAHCTBEHHO-BPEMEHHON M CIIEKTPAJILHO-
BPEMEHHOHN JAMArHOCTUKH TUIa3Mbl, CO3/1aBa€MOW UMITYJILCHBIM JIa3€PHBIM H3IyYE€HUEM IHUKO- U
(GEeMTOCeKYHIHONW NIIUTENLHOCTH, a TaKXe METOJbl TeHEepallid U PEruCTpPalluu Ja3epHBIX
HUMITYJIBCOB IMHKO- ¥ PEMTOCEKYHHOU JTUTEIIBHOCTH.

Huctummmaa «MeTonbl (U3NYECKOT0 3KCIEPUMEHTA» SBIISCTCS BAXKHBIM (PAKTOPOM
dbopMUpOBaHUA Yy acClUpaHTa IEIOCTHOIO HAyYHOTO MHUPOBO33PEHHUS, PA3BUTUA (PUINYECKOTO
MBIIUICHHSI, YMEHHS UCIIOJIb30BaTh 0a30BbIe (PM3MUYECKUE 3aKOHBI, BKIIFOUAsl 3aKOHBI KBAaHTOBOM
bu3uKY, U aHAJIM3a Pa3JIMYHbBIX SIBJICHUH B 00J1acTH (DU3UKH KOHJACHCHPOBAHHOI'O COCTOSIHUS
u JjazepHod ¢Gu3uku. JlucuuIiuiMHAa HampaBiieHa Ha HMHTErpanuio oOmedusnyeckon u
00IIeTeOPETUUECKOM  MOATOTOBKM  (M3WKOB, B TOM UHCIE, C O3HAKOMIICHHEM C
TEXHOJIOTUYECKMMH OCHOBAaMHU COBPEMCHHBIX WHHOBAIIMOHHBIX cep nesaTenbHOCTH. OCBOCHHE
JTUCIUIUIMHBL TO3BOJIUT BBIPA0OTaTh y aCHUPAHTOB MPAKTHUYECKHUE MOAXOIbl K PEIICHUIO
COBPEMEHHBIX MPoOJIeM B 001acTu a3epHON (PU3UKU, PU3NKH KOHICHCHPOBAHHOTO COCTOSHUS,
(bU3HUKY MOBEPXHOCTH U CMEKHBIX 00JIACTSIX €CTECTBEHHBIX HAYK.

OO0mast TpyA0eMKOCTh y4eOHOW TUCHUIUIMHBI «MeTOoIbl (PU3NISCKOT0 IKCIICPUMEHTAY
cocrapisgeT 3 3aueTHbIX equHuIbl (108 yacos).

KoHTpOIb YpOBHS OCBOCHHUS TUCIUILIMHBI aCTUPAHTAMU TTPOBOANTCS B (popMax TeKymei
U TIPOMEKYTOYHOU aTTecTalMu. TeKylasi aTTecTalus MpeanoiaracT oleHKy 3HaHUW U yMEHUI
Ha JICKIIMOHHBIX 3aHATHSX C TIOMOIIBIO YCTHBIX OIPOCOB, OIICHKH pPA3JIMYHBIX BHJIOB
CaMOCTOSITENNbHOM paboThl acupaHToB. [IpoMekyTOUHAs aTTeCTaIMs aCIUPAHTOB MPOBOIUTCS B
dopme 3auetoB (B 1 u 2 cemecTpax).

1. Hean usyyeHusi AUCHUNIMHBI

Lenpto M3y4eHUs OUCUUILIMHBI SIBIISIOTCS: O3HAKOMIIEHHE M OCBOCHHME acIupaHTaMu
COBPEMEHHBIX IKCMEPUMEHTATBHBIX METOJOB (DU3UKH JJISI UCCIIEIOBAHUS MIPOIIECCOB B BaKyyMe,
B TBEpPAOM TeEJ€ Ha aTOMHOM YpOBHE, BKJIOYas IOBEPXHOCTb, B IIJJa3M€, B CHJIbHBIX
AJIEKTPOMATHUTHBIX (JIA3€pHBIX) TOJAX; aHAIM3 (U3HUYECKUX MPOIECCOB, OMPEACIISIONINX
ANIEKTPOHHBIC, MAarHUTHBIE M ONTHUYECKHUE CBOMCTBA KOHJECHCHUPOBAHHBIX CpEld; H3y4EHUE
INPELU3HOHHBIX CIOCOOOB cO3JaHUsl OOBEKTOB MCCIEAOBAaHUS; IOHUMaHHE CIOCOo00B
MPAKTUYECKON peanu3alii dKCIEePUMEHTaIbHBIX HCCIEAOBAaHUN B JIazepHOU Qu3uke, (pusmke
KOH/IEHCUPOBAHHOTO COCTOSIHUSI, PU3UKH TUTa3MbI B CMEKHBIX 00JIacTsIX.

2. 3axaum AU CHUIIIHHBI

1) oOyueHue OCHOBHBIM MOJXOJaM K JKCIIEPHUMEHTAILHOMY HCCIEIOBaHHIO OOBEKTOB
GU3MKY, BKJIIOYAIOIIMM COBPEMEHHBIE METO/Abl (U3MUECKUX MCCIEAOBaHUNH B YCIOBUSX
BBICOKOI'O BaKyyMma, NP1 HU3KHUX ¥ CBEPXHU3KHUX TEMIIEpATypax U B CUIbHBIX MarHUTHBIX NOJIAX;
COBpPEMEHHBIE METObl HCCIIEI0BaHUIN CBEPXOBICTPHIX TUHAMUYECKHUX MPOILIECCOB U MEXAHU3MOB
IU1a3MO00pa30BaHMsl B Pa3IMUYHBIX CpeJax MHpU BO3JACHCTBUM Ha HMUX Ja3€pHBIX HMMITYJIbCOB,
MPUHLIMIIBI TeHEPaAIH yIbTPAKOPOTKHUX JiazepHbIX uMiynbcoB (YKW) nukocekyHaHOoro (~10'11-



1012 ¢) 1 (heMTOCEKYHHOTO (~10'13-1O'14 C) AUana3oHOB, METObI U3MEPEHHS UX JTUTEIBHOCTU
U CIICKTPAJILHOTO COCTaBa;

2) ¢opmupoBaHue 0a30BbIX 3HaHM B oOjacTu JiazepHOW GU3UKH, (QU3KMKK
KOHJICHCUPOBAHHOTO COCTOSIHUS, (DPM3MKM IIa3Mbl U (U3UKH MOBEPXHOCTH KakK IMCIHILIMH,
UHTETPUPYIOMIUX  OOMEPU3NIECKYI0 U  OOIIETEOPETUYECKYI0 TOATOTOBKY (HU3UKOB H
00ecCIeunBaOINX  TEXHOJOTMYECKHE OCHOBBI ~ COBPEMCHHBIX  HHHOBAIIMOHHBIX  cdep
NeSITeTbHOCTH;

3) BbISIBICHHE €CTECTBCHHOHAYYHOH CYIIHOCTH Mpo0JieM, BO3HHMKAIOUIMX B XOJE
npodeCCHOHATIBPHON  JEATENbHOCTH B JIa3epHOM (u3uke, (U3MKE KOHICHCHPOBAHHOTO
COCTOSIHMSA, (PU3HMKHU IUTa3Mbl U CMEXKHBIX 00J1acTsIX;

4) ¢opmupoBaHHE MPAKTUYECKHX HABBIKOB, HEOOXOJUMBIX JJIsi OpraHu3alud |
peanu3aniy dKCIIEPUMEHTAIBHBIX HCCIICAOBAHUN B (U3HKE KOHICHCHPOBAHHOTO COCTOSHHS H
na3epHoi (U3HKe.

3. MecTO AMCHMIJIMHBI B CTPYKTYpe NMPOrpaMMbl aCHUPAHTYPbI

HucuuiuinHa  «MeToasl  (PU3MUYECKOro SKCIIEPUMEHTa» OTHOCHTCS K DIIEKTUBHBIM
muciuminiaM - OOpa3oBaTeNIbHOIO  KOMIOHEHTa  «JlucuumiauHbel  (MOAYJIM)»  MPOrpamMMbl
aCMMPAHTYPHI [0 CIETYIOLIUM CIIEUATBHOCTAM:

1.3.3. Teopernueckas ¢puznka

1.3.4. Pannoduzuka

1.3.5. ®usnyeckas 3I€KTPOHUKA

1.3.7. AkycTuka

1.3.8. ®usuka KOHIEHCUPOBAHHOTO COCTOSIHUS

1.3.9. ®usuka mia3msl

1.3.11. ®u3uka noiaynpoBOAHUKOB

1.3.19. JIazepnas pusuka

2.2.3 TexHonorust 1 060pyA0BaHUE Il IPOU3BOJICTBA IIOJYIIPOBOJHUKOB, MAaTEPUAIIOB U
npUOOPOB AIIEKTPOHHON TEXHUKH.

Jucuumumza «MeToapl (pU3HYecKOro SKCIEPUMEHTa» PEan3yeTcsi B COOTBETCTBHU C
OI'T, OINIOII BO u Yue6noro miana acnupantypsl MO® PAH no cnenmanbHOCTSIM:

1.3.3. Teoperuueckas ¢pusnka

1.3.4. Pagnoduzuka

1.3.5. ®usnueckast 3J€KTPOHUKA

1.3.7. Axyctuka

1.3.8. ®u3uka KOHACHCUPOBAHHOIO COCTOSTHUS

1.3.9. ®usuka mnasmel

1.3.11. ®u3uka noxynpoBOAHUKOB

1.3.19. Jlazepnas ¢pusuka

2.2.3 TexHonorust 1 0600pyA0OBaHUE Il TPOU3BOJICTBA MOTYIIPOBOJHUKOB, MAaTEPUAIIOB U
npUOOPOB AIIEKTPOHHON TEXHUKH.

Nzyuenne nuctuminHbl «MeToasl (pU3MUECKOro SKCIIEPHUMEHTA) ONMHUpAETCs Ha 3HAHUS
0a30BbIX pa3zenoB 0OO0mIEel (QU3MKHM, KBAHTOBOM MEXaHMKM, a TaK)Ke HadaJbHBIX 3HAHUH IO
TEOpeTUYEeCKON (U3MKe, TPUOOPETEHHBIX AaclUpaHTAaMH B paMKaX OCBOCHHUS MPOTrpamMM
MarucTpaTypbl U CIIEUATUTETa M0 €CTECTBEHHOHAYYHBIM U TEXHUUYECKUM CHEIMATIBLHOCTSIM.

4. TpeGoBaHusi K pe3yJIbTaATaAM OCBOCHHS THCHUIIIHHBI

Wzydyenne nucuuiuiiHbl «Meroabl (M3MUECKOro SKCIEPUMEHTa» HaIlpaBI€HO Ha
(dbopMHpOBaHUE Y aCIUPAHTOB CIETYIOIUX KOTHUTUBHBIX YMEHUI U HaBBIKOB!

- cmocoOHOCTh K KPpUTHUYCCKOMY aHalludy W OHLCHKEC COBPEMCHHBIX HAYYHBIX
JOCTUKEHUH, TEHEPUPOBAHUIO HOBBIX MJIEH MPHU PEIIEHNUN MCCIEA0BATENBCKUX U MPAKTUYECKUX
3a/1a4y B 00JacTu JazepHoi Gu3uku, GU3NKHA KOHICHCUPOBAHHOTO COCTOSTHUS, (PU3UKH TIIIa3Mbl U
(U3UKN TOBEPXHOCTH, a TAKIKE B CMEXKHBIX U MEKAUCLHUIUIMHAPHBIX 00J1aCTAX;



- CIIOCOOHOCTHh HPOEKTHPOBATh U OCYIIECTBIATH KOMIUIEKCHBIE HCCIEIOBAHUSA, B TOM
qHCIIe MEKANCIHUIUIMHAPHBIC, HA OCHOBE IIEJIOCTHOTO CHCTEMHOTO HAyYHOTO MHPOBO33PEHUS C
UCTIOJIb30BaHUEM 3HAHUH B 00J1aCTH J1a3epHOM PHU3HUKH, (PU3UKH KOHAESHCHPOBAHHOTO COCTOSIHHS,
(Gu3UKH TU1a3MBI ¥ (GPU3UKU TOBEPXHOCTH.

B pesynbrare n3ydeHus AUCUUILUIMHBI aCHUPAHT JJOJDKEH:

3Hars:

- MECTO U pojib OOLIMX BOINPOCOB HAYKH B HAYYHBIX UCCIEOBAHUSIX; €CTECTBEHHOHAYYHYIO
CYIIHOCTh TpOOJieM, BO3HHUKAIOUIMX B XO/€ NPOPECCHOHATBHOM JESITEIFHOCTH B 00J7acTsX
nazepHOM (GU3MKH, (GU3MKM KOHJIEHCHPOBAHHOIO COCTOSHMSA, (GHM3MKH IUIa3Mbl U (DU3UKU
IIOBEPXHOCTH;

- COBPEMEHHBIE HKCIEPHUMEHTAIbHbIE METOJIbl UCCIEAO0BAHUS OOBEKTOB JIa3epHON (DU3HKH,
(M3UKM KOHJICHCHPOBAHHOTO COCTOSHUS, (PM3HUKHU IJIa3Mbl M (PH3UKU TIOBEPXHOCTH;

- OCHOBHBIE TEOPETHUUYECKUE MOZENN (DyHAMEHTATIbHBIX MPOLIECCOB U SIBJICHUH B (pu3uke u
€e TPHIOKEHHUAX MPUMEHHUTENIPHO K JIa3epHOi (u3mke, (Ppu3nke KOHICHCHPOBAHHOTO COCTOSIHUS,
(bu3uKe 1m1a3Mbl U GU3HUKE TOBEPXHOCTH;

- HOBEHIIINE OTKPBITHSI €CTECTBO3HAHUS B SKCIEPHMEHTAILHOW Jla3epHON (U3HKe, PH3HKe
KOHJICHCHPOBAHHOT'O COCTOSIHUS, (PU3MKE II1a3Mbl U (PU3MKe OBEPXHOCTH;

- COBpEMEHHbIE MPOOJIEMBI JIa3epHOH (GH3UKH, (HU3UKH KOHAECHCHPOBAHHOTO COCTOSHH,
(bu3MKH 11a3Mbl U (PU3UKU TOBEPXHOCTH;

- IPE/ICTaBJICHNE O B3aUMOCBS3AX U (PYH/IaMEHTAIbHOM €JUHCTBE €CTECTBEHHBIX HaYK.

YMmersn:

- 3(h(heKTUBHO HCMONIL30BaTh HA MPAKTHKE TEOPETHUYECKUE KOMIIOHEHTHI HAYKH: TIOHSTHS,
CYXIEHUsI, YMO3AK/IIOUYEHUs, 3aKOHbI, a Takxke (yHJaMEHTAJIbHbIE 3HAHMA JJIsI [TOHUMAaHMA
CYIIIHOCTHBIX SIBJIEHUM OKPY’KarOILEro Mupa;

- NPEACTaBUTh MAHOPaMy YHHMBEPCAJIbHBIX METOAOB M 3aKOHOB COBPEMEHHOI'O €CTECTBO-
3HAHUS B 00JIACTH J1a3epHON (DM3UKH, (PU3NKU KOHJCHCHPOBAHHOTO COCTOSHUS, (DM3HUKU TIIa3MBI U
(U3MKH TOBEPXHOCTH;

- IUTAHUPOBATh OINTHUMAJBHBIA BHIOOP AKCIEPUMEHTOB B 00JACTH J1a3epHON (DU3HKH,
(U3UKN KOHJCHCUPOBAHHOTO COCTOSHUS, (PU3UKH MIa3Mbl U (PU3UKH MOBEPXHOCTH;

- MPEICTaBUTh IaHOPaMy YHHMBEpPCAJIbHBIX METOJOB U 3aKOHOB COBPEMEHHOTO
€CTECTBO3HAHNS;

- paborath ¢ uHpopMmanuel B obnacTu Ja3zepHONl (QU3MKH, (PU3MKK KOHJICHCUPOBAHHOIO
COCTOSIHUS, (DM3MKU IUIA3Mbl M (PU3UKU TOBEPXHOCTH, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHMKOB:
HAy4YHOW MEepPUOANYECKON JIMTepaTypbl, MOHOTpauil U y4eOHUKOB, 3JIEKTPOHHBIX PECYPCOB CETU
Wurepuer;

- aKTUBHO M LIEJICHANPABJICHHO MPHUMEHSTh TOJyYEHHbIE 3HAHMS, HABBIKU M YMEHMS JUIs
BbIOOpAa TEMAaTUKH  BBITIOJIHEHUS  MHAMBUIYAIbHOH  HAay4HO-HCCIIEAOBATENBCKOM  paboThI,
IUIAHUPOBAaHMSI ONTUMAJIBHOIO IPOBEJIEHHUS OSKCHEPUMEHTa B Ja3epHOM (QU3MKH, (PU3MKU
KOHJICHCHPOBAHHOT'O COCTOSIHUSL, (PU3MKY TU1a3Mbl U (PU3UKH TOBEPXHOCTH;

- - a0CTparupoBaThCsl OT HECYILIECTBEHHBIX BIUSHUN MPU MOJEIMPOBAHNUHN PEaTbHBIX (PU3H-
YECKHMX CUTYalMi B Ja3epHON (PU3HUKU, GPU3UKU KOHJEHCHUPOBAHHOI'O COCTOSHUS, (PU3UKH MIa3Mbl
U (GU3KKH TOBEPXHOCTH;

- BBISIBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh THpOOJeM, BO3HUKAIOIIMX B XOfE
npodecCHOHATbHOM JeITEIbHOCTH TPU aHAJIM3€ CBOMCTB OOBEKTOB Jla3epHOM (PU3MKH, (PU3UKU
KOHJICHCHPOBAHHOT'O COCTOSIHUS, (PU3MKH TUI1a3MbI U (PU3UKH TOBEPXHOCTH;

-000CHOBBIBaTh MPHUMEHEHHE MaTeMaTHYeCKUX W (PU3MYECKUX MOJENel HCCIeayeMbIX
IPOLIECCOB, SIBIEHUN U 0OBEKTOB, OTHOCSIIMXCS K J1a3epHON (pu3nke, GU3UKe KOHIEHCUPOBAHHOTO
COCTOSTHUS, PU3UKE I1a3Mbl U (PU3HUKE TOBEPXHOCTH;

- IPUMEHSATh Ha MPAKTUKE YMEHMS M HaBBIKM B OPraHU3alliil UCCIIEOBATEILCKUX paboT u
MPOBOANUTH HAyYHbIE UCCIIEJOBAHHSI, TOTOBHOCTh K YUaCTHIO B MUHHOBAIIMOHHOM €S TETHHOCTH.

Baapers:



- IUTAHUPOBAHUEM, TOCTAHOBKON U 00pabOTKOM pe3yabTaToB (PM3NUYECKOT0 SKCIEpHMEHTa B
obmnactu J1azepHOr PU3HUKH, GU3UKHA KOHICHCUPOBAHHOTO COCTOSIHUS, (DU3UKH TUTa3Mbl U (PU3HKH
MIOBEPXHOCTH,

- MaTeMaTH4eCKUM MOJEIMpOBaHWEM (DU3MUYECKHX 3a4ad B OO0JACTH JIa3epHOW (QH3HKH,
($U3UKN KOHJEHCUPOBAHHOTO COCTOSHUS, (PU3HUKH T1a3Mbl ¥ (PU3UKH TOBEPXHOCTH.

- HAyYHOM KapTHHON MHpa B JIa3epHOH (PH3MKe, PU3UKE KOHACHCHPOBAHHOTO COCTOSIHHS,
¢u3uKe mia3Mel, PU3UKE TOBEPXHOCTH U CMEKHBIX 00JIACTAX €CTECTBO3HAHMUS,

- TBOPYECKHUM IIOJIXO/IOM B pealn3allid HAayYHO-TEXHHYECKHMX 33jad, OCHOBAaHHOMY Ha
CHCTEMaTH4eCKOM OOHOBJIEHMH TIOJNyYCHHBIX 3HAHWH, HABBIKOB M YMEHHWH M HCIIOJIb30BAHUH
HOCJIEAHNX JOCTIKEHUI B 00nacTy nazepHoi Gpu3nku, GU3NKH KOHIEHCHPOBAHHOTO COCTOSIHUS,
¢u3uKy MIIa3Mbl U PU3UKU TTOBEPXHOCTH.

5. O0bem u BujJ y4eOHOM padoThI

OO6mmast TpyI0EMKOCTh JUCIHUILTUHBI «MeTo bl (PU3NIEeCKOT0 SKCIIEPUMEHTA) COCTABIISET
3 3au. ex. (108 wacon), ux pacnpeneneHue Mo BUAaM padoT mpeacTaBiaeHo B Tabauie 1.

Tabmuna 1
Pacnpenenenne Tpy10éMKOCTH JUCHHUILIMHBI 10 BUAAM padoT
TpynoémMkocTh
Buj yueOHoii padoThl 3a4. B T.4. [10 ceMecTpam
qac.

el. 3 4

OO0mas Tpy10éMKOCTD IUCLHUIUIMHBI 10 3 108 54 54
y4eOHOMY IIaHy

AyauTtopHas padora: 46 28 18

aexyuu (J1) 46 28 18

cemunapol (C) 0 0 0

CamocrosiTejibHAas pa6oTa: 62 26 36

camonoozomoexa (npopabomka u
nosmopeHue 1eKyuoOHHO20 Mmamepuaid,
0c60eHUe Mmamepuana y4eOHUKo8 u 50 18 32
YueOHbIX nocobuil, NO020MOoBKa K
ceMuHapam u m.o.)

Ilooecomoska k 3auémy 12 8 4
Iloozomoeka k sK3aMeHy 0 0 0
Bun xourpoas (3 — 3auem, 3 — 3 3

KaHOUOAmcKul 9K3aMeH)

6. Conepsxkanme M CHUITHHBI

Tabmumna 2
TemaTuyeckuii njiaH yueOHON AU CHUIIMHBI

AyauTopHast Bueayauro
HanmenoBanue pasjaejioB M TeM JHCHUILIMEBLI | Bceero padora pHas

JI C padora CP
Pa3pnen 1. DxcnepuMeHTAIbHBIE METOABI
(pu3uKu noBepxHocTH
Tewma 1.1. CBepXBBICOKHI U DKCTPEMAIBHO

. 3 2 0 1

BbIcOkMi BakyyM (CBB/DBB)
Tema 1.2. DnekTpoHHas CIEKTPOCKOMHUS U 3 5 0 1
MUKPOCKOIIHS




AyautopHast Bueayauro
HaumeHoBaHue pa3ie/ioB U TeM IMCHUIIMHBI | Bcero pabota pHast
JI C padora CP
Tema 1.3. 30H710Basi MUKPOCKOITHUS U 3 5 0 1
CHEKTPOCKONUS
Tema 1.4; DKCnepuMEHTaIbHbIE METOIbI 3 5 0 1
30HI0BOM MHUKPOCKOITUHU U CTIEKTPOCKOIIHS
Pasjen 2. DxcnepuMeHTAIbHBIE METOAbI
(pu3MKH HU3KHX TeMIIePATYP U KPHOTeHUKA
Tewma 2.1. OCHOBBI TEPMOAMHAMUKHU 3 2 0 1
Tema 2.2. Kprorenuka 1 HU3K1Ue TEMIEpaTyphbl 3 2 0 1
Tewma 2.3. KpuoreHHbIE )KHIKOCTH 3 2 0 1
Tema 2.4. Metoabl OTyYEHUS! CBEPXHU3KHUX 3 5 0 1
TEeMIIepaTyp
Tema 2.5. TepmomeTpusi u BakyyMHasi TEXHUKA 3 2 0 1
Pa3nen 3. DxcnepuMeHTAIbHBIE METOABI
(pu3MKH CHIbHBIX MATHUTHBIX MOJIEH
Tewma 3.1. CusbHbIE MarHUTHBIE TTOJIS 3 2 0 1
Tema 3.2. MarauTtHbie 07 B PU3HUECKOM 6 4 0 9
HKCIIEPUMEHTE
Tewma 3.3. MarHUTHBIN pe30HAHC 3 2 0 1
Tema 3.4. DxcriepuMeHTaIbHBIE METOIBI (PU3UKH
HU3KUX TEMIEPATYp U CHIbHBIX MAarHUTHBIX 3 2 0 1
IoJIe
IToaroroBka k 3auery 3 2 0 8
Bcero 3a 1 cemecTp 54 28 0 26
Pa3nen 4. JxcnepuMeHTAIbHBIE METOABI
AHATHOCTHKH JIA3ePHOI MJIa3MBbI
Tema 4.1. OCHOBHBIE TOHATHUS: OOBEKTHI U 6 5 0 4
METOBI HCCIIETOBAHMUS JIA3€PHOH TIIA3MBI
Tema 4.2. JIazepHas unTephepomMeTpus 12 4 0 8
Tema 4.3. CniekTpockonus Ja3epHOH IIa3MBbl:
CHEKTpaJbHbIE IPUOOPHI - IPU3Ma,
mdpakiuonHas pemerka. CBepXCKOpPOCTHAS 8 4 0 4
ANEKTPOHHO-ONTUYECKAS CIIEKTPOCKOHS
TUTa3MBl.
Paspen 5. Meroabl reHepaliui U perucTpanuu
YJAbTPAKOPOTKHX JIa3ePHBIX HMIYJILCOB
Tema 5.1. BBenenue B pU3UKy yabTpaKOPOTKHX 6 5 0 4
na3epHbIX uMIyabcoB (YKUN).
Tema 5.2. MeToabl CHHXpOHU3AIMS MOJT 6 2 4
Tema 5.3. CnekTpanbHO-BpEMEHHAsE KOMIIPECCHS 6 5 4
Y npuHIMIel ycwnenus Y KM
Tema 5.4. U3mepenue qjurensHoctu Y KU u nx 6 2 0 4
MTPUMCHCHHUS
IloaroroBka Kk 3a4ery 4 0 0 4
Bcero 3a 2 cemecTp 54 18 0 36
Hroro no aucuuminxe 108 46 0 62




Pasznes 1. JxcnepumMeHTaIbHBbIE METOAbI QU3MKHU MOBEPXHOCTH

Tema 1.1. CBepXBbICOKHIT M IKCTPeMaJIbHO BbicOKkHU BakyyMm (CBB/JBB).

Cdepsl ncnonp30BaHusl CBEPXBBICOKOIO M 3KCTPEMAIIbHO BBICOKOTO Bakyyma. MeTobl
co3laHus BakyymMa. Marepuansl U KOHCTpYKTHB. Pusnueckue cocodsl n3mepenus CBB/OBB.
bazoBeie npuHIHIBI Macc-crieKTpoMeTpuu. Turmbl mpudopoB. [loncku Teuei.

Tema 1.2. 3J’[eKTp0HHaﬂ CIHCKTPOCKOIIUA U MUKPOCKOIIHA.

DNEeKTPOHHBIM  CHEKTp TBEPAOro Tejla TMpu  BO3OYXKICHUU DIEKTPOHAMU U
AJIEKTPOMAarHUTHBIM H3JlydeHHEeM. @DOTO3JEKTPOHHAs CIEKTPOCKOINHUsA. OJIEKTPOHHAs 0Xe-
cnektpockonusa. EXAFS - wmerogpl. @DoTOd7EKTpOHHAS MW SJEKTpOHHAs  AUpaKIIUs.
DNEKTPOHHBIE MUKPOCKOIIBI.

Tema 1.3. 30H10Basi MUKPOCKOIIMS U CIIEKTPOCKOMHUS.

CkaHupyo1as TyHHEIbHasi MUKPOCKOIHS U CIIEKTPOCKOIINS YIIPYroro TYHHEIHPOBAaHUS
91EeKTPOHOB. CIEKTPOCKONMUS HEYNPYrOoro TYHHEIMPOBAHUSA JJIEKTPOHOB. ATOMHO-CHJIOBas
MUKPOCKOIINS, BKJIIOYasl PEXKUM MPUTSIKEHHSI C YACTOTHON MOJyJsaLUend. XapaKTepHble 00bEKThI
VCCIICIOBAHMS U 3aJIa4H.

Tema 1.4. DJxcnepuMeHTAJbHble MeTOAbl  30HA0BOW  MHMKPOCKONUM H
CIMEKTPOCKOMMUSI.

OkcnepumeHTaibHble ycTaHOBKU M1O® PAH (03HakoMuTeNbHas JIEKLIUS C DIKCKYpPCUEN B
ornen «TexHomoruu u uamepenus aromHoro macmraba» [IEHU MO® PAH). JlemoncTpanus
NOJyYeHUsI aTOMHOTO pa3pemieHus: moBepxHocTH rpadura merogom CTM B ycrmoBusix
CBEPXBBICOKOr0 BaKyyMa.

Paznen 2. DJkcnepuMeHTalbHble MeTOAbl (M3MKHM HH3KHMX TeMmIepatyp H
KPHOTeHHKA.
Tema 2.1. OcHOBBI TEPMOAUHAMHUKH.

OcHOBHBIE TEPMOJMHAMUYECKHE BeNMYMHBL. MneanbHblii ra3. PasnuuHble npouecchbl
(u30TepMHUYECKMM, HM30XOpHBIM, u300apuyeckuii, aauabatudeckuit). IlepBoe  Hauao
TepMoMHAMHUKH. BHyTpeHHss1 3Heprus. Paborta raza. DHTponust. DKBUBAIEHTHOCTb IMJIOCKOCTEH
P-V u T-S. TepmoanHamuueckre noreHuuansl 1 ux auddepenunanst. Lukn Kapho.

Tema 2.2. KpuoreHunka u Hu3KHe TeMIepaTypbl.

AOcomtoTHas 1IKajla TeMIeparyp B TepMoAaruHaMuKe. OCHOBHBIE ATAIbI «IIPOBUKEHHS
K a0coJIIOTHOMY HyJ0 Temmeparyp. Hwuskue TtemmepaTypsl M KBaHTOBBIE A(PQEKTHI
(cBEpXMpPOBOIUMOCTb, CBEPXTEKYUECTb).

Tema 2.3. KpuoreHnbie »KHIKOCTH.

Kpuorenneie >KHAKOCTH: XKUJIKUE a30T, BOJOPOJ, TE€IH M MX OCHOBHBIE CBOWCTBA.
®da3zoBasg Auarpamma *He-*He. Metonpl OKIKEHHS Ta30B. Dddexr xoymnsa-Tomcona
(mpoccenupoBanue). [lopirHeBoit U TypOUHHBIN neTaHaepbl. CxeMa 0XKIKEHHSI TeTUs TT0 METOTY
Kamunper. Cocynsl uisi XpaHEHHsS KPUOTEHHBIX >KUAKOCcTe. KpuocraTel mns ¢usnueckux
HICCIIENOBAHUMN.

Tema 2.4. MeToabl NOJIy4YeHUsI CBEPXHU3KUX TeMIlepaTyp.

CeepxHuskue Temmepatypsl. Pedpmxkepatop 3He. AnunabaTudyeckoe pa3MarHMUWBaHUE.
[Tpuammn paboTel pedprokepaTopa pacTBOpeHUs. MeToAbl OXJIXACHUS 0 TeMIepaTyp
CyOMHKPOKEITHBUHHOTO JUANIa30Ha.

Tema 2.5. TepmomeTpusi 1 BaKyyMHasi TEXHHKA.



Bakyym B KpHOreHHBIX yCTaHOBKax. MeToasl u3MepeHus temneparypbl. OCHOBHBIE
BHJIbl TEPMOMETPOB: Ta30BbIi, PE3UCTUBHBIN, TOJYITPOBOJHUKOBBIN, TEPMOTIAPHBIN, MArHUTHBIN,
SJIEPHBIA OPUEHTALIMOHHBIM.

Pa3znea 3. IxcnepumMeHTAIbHBbIE MeTOAbI PU3MKHN CUJILHBIX MATHUTHBIX TO0JIEH
TeMma 3.1. CHibHBIe MATHUTHDIE T10JIS.

[kana W eauHUIBI U3MEPEHUS] MAarHUTHOTO IOJII M HaMarHW4eHHOCTH. McTouHuku
CTAallMOHAPHOTO MAarHUTHOrO MOJsA. Pe3ucTuBHbIE MarHuThl. BUTTEpPOBCKHME MAarHUTHI.
CBepXmpoBOIAIIME MarHUTHbIE CHUCTeMbl. ['uOpuanHbie wmarauthl. Cuctemsr Cryo-free.
NMnynbcHble MarHuTHble MOJsS. MeToAbl MOJYYEHUST MArHUTHOTO TIOJs MErarayccHOro
Juana3oHa.

Tema 3.2. MaruuTHbl€e 0JI B (l)I/I3I/I'leCKOM IKCIIEPUMEHTE.

Metonsl usmepeHus (usMueckux BeIWYMH. [IprMeHeHHe MarHUTHBIX TOJeH B
GU3MYECKOM  DKCIEPUMEHTE. MarHuTHbIE  HM3MEpPEHHUs.  DJIEKTPUYECKHE  H3MEpEHUs.
MarnauToconpotusierue. Ihdext Xona. [[ukIoTpoHHbIN pe30oHaHC.

KBantoBbeie ocumumsimuonHbie d3Pdextsr (3pdext ne [Maaza - Bam AnbdBeHa, dpdekt
[llyonukosa - ne ["aaza). KBanrossiii a3 ekt Xomna.

Tema 3.3. MarHuTHbI pe3oHaHC.

MarHuTtHbIi pe3oHaHC. DIEKTPOHHBIN MapaMarHUTHBIA pe30HaHC. S1nepHbIi MArHUTHBIN
pe30HaHcC.

Tema 3.4. DxcnepuMeHTAJbHbIE MeTO/IbI (GU3UKU HU3KUX TEeMIEPATyp M CHJIBHBIX
MATHUTHBIX IOJICH.

OkcnepuMenTanbHble yecTaHOBKM NO® PAH (03HakomMuTeNnbHas JEKIHs C SKCKYpCHEH B
OTJIeJ1 HU3KUX TeMIeparyp u kpuoreHHou Texuuku MO® PAH).

Pa3znen 4. IxcnepuMeHTANbHBbIE METObI IMATHOCTUKH JIA3€PHOM MJIa3MbI
Tema 4.1. OcHOBHble NOHATHA: O0BEKTHI M MeETOAbI HCCJIEJOBAHMSA JIA3epPHOI
IUIa3MBbl.

[Inasma — urto »T0 Takoe? JlazepHas miasma. MeroAbl BU3yalU3allUU IUIa3Mbl —
(dopMHpOBaHHE TEHEBBIX H300paKEHUH MUKPOIUIa3MEHHBIX OO0pa30BaHUA € MHKPOHHBIM
MMPOCTPAHCTBCHHBIM u Cy6HI/IKOC€KYH]1HBIM BPCMCHHBIM Pa3pCIICHHUAM. MrHoBeHHBIE
n300pakeHust OBICTPO TMPOTEKAIOIIMX IPOLIECCOB — CBEPXCKOPOCTHAs “KUHOCHEMKA’.
N300paxeHre mManopa3MepHbIX O0BEKTOB («MUKPOILIA3MbI») - IPOCTPAHCTBEHHOE pa3pellieHne
ontuku. [ToueMy MBI BUAMM IIPO3payHYIO M1a3My?

Tema 4.2. Jlazepnas unrepdepomeTpusi.

ITnockas OM-BonHa. @opMupoBaHUE UHTEPPEPEHIIMOHHON KapTUHBI — KMTHOBEHHBIE)» U
cTaTuueckue u3zoopaxenus. “Hckpupienue” ¢(poHTa BOJHBI IPU €€ TMPOXOXKJIEHHH CKBO3b
npo3payHblii 00bekT. CABUr (as3bl BOJHBI MPOIIEANIEH CKBO3b BELIECTBO U KOI(D(UIMEHT
npeiromiieHusi BemiectBa. CwmemnieHne (QpPOHTAa BOJHBI W CIOBUT TOJIOC HWHTEPHEpOTrpaMM.
OKcrepuMeHTallbHasl yCTaHOBKA JJISl U3MEPEHUs MoKa3aTelNsl MPeJOMIICHHUs JIa3epHON IMIIa3MBl.
Boccranosnenue casura a3 u3 uHtepdeporpamm: o6paboTka mHTEpdEeporpaMM IO aHATU3Y
dopmbl MHTEpPEPEHIIMOHHBIX ToJ0C. MHTephepeHIInOHHbBIE N300paXKEHUS OCECUMMETPHUHBIX
00BEKTOB | OTpEIeNICHNE UX TToKaszaTels npeaomiienus. [IpeodbpazoBanue Abdens.

Boccranosnenne casura a3z wu3 uHrepdeporpamm: @Dypbe ananuz. [lokazatenb
MPEIOMJIEHUSI U AJIEKTPOHHAs TUIOTHOCTH I1a3Mbl — Mozensb [pyzae. Ilpumeps! pacnpeneneHus
nokasartessi IpeJoMIICHUS I1a3Mbl. TeopeTnueckoe MOJAEIMPOBaHIE MPOLECCOB (POPMUPOBAHUS
¢c-mna3Mbl: GOTOMOHM3AIINS; JIA3EPHBINA HArpeB AJIEKTPOHOB; yapHasi HOHU3ALIKA.



Tema 4.3. CnekTpockonusi Ja3epHOil NMJIa3Mbl: ClIEKTPaJIbHbIe NPUOOPHI - MPHU3Ma,
auppakunonHas pemerka. CBepXcKOpPOCTHAs 3JIEKTPOHHO-ONTHYECKAsl CINIEKTPOCKONMSA
IUIa3MBbl.

[lpunnunuanpHas cxemMa cHoekTpaibHoro mpubopa. OCHOBHBIE XapaKTEPUCTUKU
CHEKTpPAIBbHOTO MpuOopa: yrjioBas M JMHEHHAas AWCIEPCUH, pa3pelIaronas CrocoOHOCTD,
obnacte gucnepcuu. Kpurtepuii Panes s cnektpanbHOoro paspemieHus. llpusmennbie
CIEKTpalibHbIe MPUOOpPHl M HX XapakTepucTuku. CIeKTpanbHble TPUOOPHI HAa OCHOBE
TU(GPaKIUOHHBIX PEIIETOK U UX XapaKTEPUCTUKU.

HccnenoBanne 3MHCCHOHHBIX — CBOMCTB  JlasepHOMl  1wia3mbl.  (CBEpXCKOpPOCTHas
CHEKTpaJIbHO-BPEMEHHAsl JMAarHOCTUKA Ja3epHOM Iuia3Mmbl. [IpuHIun paboThl 3IEKTPOHHO-
ontuueckux kamep - ODOK. DIEKTpOHHO-ONTHYECKas CHEKTPOCKOIMUs (EeMTOCEKYHIHOU
Ja3epHOy IuIa3Mbl. BpeMeHHast cTpyKTypa CHEeKTpOB Ja3epHOi Iu1a3mbl. BpemeHHas 3Bosronus
MHTCHCUBHOCTH CHEKTPAIbHBIX JUHUHA (PEMTOCEKYHJHOM J1a3epHON IIa3Mbl B BO3JyXe, a30Te,
aproHe u reauu. beicTpble 1 MeICHHbIE paAHallMOHHBIE TPOLIECCHI.

Paspgen S. Meroabl reHepanuM M PerucTpauMu  YJIbTPAKOPOTKHX JIa3epHbIX
HMIYJIbCOB
Tema 5.1. BBenenue B (pM3HMKY yJbTPAaKOPOTKHX Jia3epHbIX uMIyJibcoB (YKH).

OcHoBHble TOHATHA. [IpuHIMN na3zepHoil reHepauuu. JlazepHble UMMOYJIbCHI M HUX
cBoiictBa. ['ayccoBpl wuMIynbcbl. Moabl pe30oHATOpa M HUX CHUHXPOHU3ALMS: TMPUHIUIIBI
reHepaluu yIbTPAaKOPOTKUX Jia3epHbIX UMIYIbcoB (YKN).

Tema 5.2. MeToabl CHHXPOHU3ALUA MO/

Metoabl CUHXpPOHHU3AIUS MOJ: a) aKTUBHAas (aKyCTOONTHYECKas) CHHXPOHHM3ALU MOJ;
0)raccuBHAas CHHXPOHU3AIMS MOJ : 1) CBETO-WHAYIIMPOBAHHOE MPOCBETIICHNE ONTHYECKUX CPEI;
11) CHHXpOHM3AalMsI MOJ| METOAOM KEppOBCKOM JMH3bI. AKTHBHBIE cpeibl JjaszepoB YKMU.
Pacnpoctpanenne YKH B onTuyeckux cpenax: YupnUpOBAHHBIE UMITYJIBCHI.

Tema 5.3. CnekTpajibHO-BpeMeHHasi KOMIIpeccHs U NpUHIMNbI ycwiaeHus YKU.

CrnekrpanbHo-BpeMeHHas komnpeccuss YK B npusmax u B JUGPaKIMOHHBIX pelieTKax.
JlazepHast cTOMKOCTb ONTHUECKUX MaTepuanoB. [IpuHnunel ycunenus YKH.

Tema 5.4. U3mepenne nummrenabHoctd YKU n ux npumenenus.

N3mepenne mnurensHocTH YKW nMHEHHBIMM M HEIMHEMHO-ONTUYECKUMH METOJaMHU.
[Tpumenenus YKU: nazepHast 06paboTka MaTepHaos.

7. IlpuMepHas TeMaTHKa:

7.1. KypcoBbIX pa6oT

He npenycMoTpeHO yuyeOHBIM MIIaHOM

7.2. HayuHo-ucc/ie10BaTeIbCKUX padoT U NPOEKTOB
He npenycMoTpeHO yueOHBIM MIIaHOM

7.3. PedepatoB

He npenycMoTpeHO yueOHBIM MIIaHOM

8. PecypcHoe oGecnieuenue.

8.1. Kagposplii moreHumaJ

Acnnpantypa MO® PAH pacnonaraer KagpoBBIMM peCypcamM, TapaHTHUPYIOIIMMHU
KauecTBO TMOATOTOBKM acrmupaHTa 1o crnenuanbHocTsM 1.3.3. Teopermueckas ¢usuka, 1.3.4.
Pagnopusuka, 1.3.5. ®wusmueckas osnekrponuka, 1.3.7. Axkycruka, 1.3.8. Dusuka
KOHJIEHCUPOBAHHOTO cocTosiHuA, 1.3.9. ®usnka mnazmsl, 1.3.11. ®usnka noaynpoBOAHUKOB,
1.3.19. Jlazepnas ¢usuka, 2.2.3 TexHonorus u o0OpyAOBaHME M IPOU3BOJACTBA
MOJIYTIPOBOJTHUKOB, MaT€pUaIOB U IPUOOPOB 3IEKTPOHHON TEXHUKHU. B cOOTBeTCTBHH ¢ OI'T.



8.2. Marepua/ibHO-TeXHHYECKOE OCHAIIlEeHHE.

Jlis mpoBeAeHHs] 3aHATHH MO JUCHHILIUHE «MeToapl (PU3UYIECKOro IKCIEPUMEHTA,
PEeyCMOTPEHHON y4eOHBIM IJIAaHOM TOJTIOTOBKM AaCHUPAHTOB, HUMEETCS HeoO0Xoaumas
MaTepualbHO-TEXHUYECKass 0a3a, COOTBETCTBYIONIAs  JICUCTBYIOIIMM  CAaHUTApPHBIM U
IMPOTUBOMNOXAPHBIM TpaBUJIaM W HOpMaM, oOecreyuBaroIias MpPOBEACHHE BCEX BHJIOB
TEOPETUYECKON U PAKTHYECKOM MOATOTOBKH:

— ayAUTOPUH JJIsl JIEKIIMOHHBIX M CEMUHAPCKUX 3aHATUNA, OCHALICHHbIE IPE3EHTAlMOHHBIM
obopymoBaHueM (HOYTOYK, IPOEKTOP, IKPaH) U MAPKEPHBIMU JOCKAMH,

— oOopynoBaHue [Uid TPOBEACHUA JIEKIMOHHBIX M CEMHHAPCKUX 3aHATUH B
TUCTaHIIMOHHOM (hopmare (B cirydae HEOOXOUMOCTH);

— JMIIEH3UOHHOE MpOorpaMMHOEe obecrieueHue Ajsi JEeMOHCTPAluK Mpe3eHTauil B popmare
PowerPoint, OpenOffice niu Portable Document Format.

— y4yeOHasi IUTEepaTypa U METOAMYECKHE MaTepUallbl JUIsl IPOBEICHUS CAMOCTOSATEIbHON
paboThI IO TUCLHUILIIUHE.

8.3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu peanuzanmuu pa3iIU4YHBIX BUJOB Yy4eOHON pabOThl  (JIGKIMH, CEMHUHapBHI,
camocTosiTeNlbHas paboTa) MCIONB3YIOTCS CIEAYIOIIME COBpPEMEHHBbIE 00pa30BaTelIbHBIC
TEXHOJIOTHH:

- IGKLIMOHHAsI CUCTEMA 00yUYEeHUS;

- UH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH;

- HCCIIEI0BATENbCKUE METO/Ibl B 00YUEHHH.

[Iporpamma aucuumuuHbl «MeToabl (U3UYECKOTO SKCIEPUMEHTa» MpelycMaTpuBaeT
IIMPOKOE UCIIOIB30BaHUE B yYeOHOM MPOIIECCe aKTUBHBIX U MHTEPAKTHBHBIX (JOpM MpoBeICHUs
3aHATUN B COYETAHHUU C BHEAYJAUTOPHOU CaMOCTOSITENILHON paboToil ¢ 1enbio GopMHUpPOBaHUS U
pa3BuTHs TPO(ECCHOHANBHBIX HAaBBIKOB y oOy4aromuxcs. D(PPEeKTHBHOCTh NPUMEHEHHS
WHTEPAKTUBHBIX (POpPM 00ydeHHs 0OeCTIeUnBaCTCS peann3alieil Cneayonux yCIOBU:

- CO3JJaHK€ JUAJIOIMUECKOT0 IIPOCTPAHCTBA B OPraHU3alMy yueOHOro Mpolecca;

- HUCMOJIb30BAHUE MPHHLUIIOB COLUAIBHO-TICUXOJIOTHYECKOTO O00ydeHus B y4eOHOH H
HAay4YHOU JESATEIbHOCTH;

- IpUMEHEHUE UHTEPAKTUBHBIX (OpM 00YUEHHUS, HAIIPABICHHBIX HAa pa3BUTHE BHYTPEHHEH
AKTUBHOCTH aCIUpPAHTa, CTUMYJMPOBAHHWE MOTUBALMKM M UHTEpeca B 0OJACTH YriayOJIeHHOIO
U3y4eHHs Ja3epHOW (U3MKH, (U3MKU KOHIACHCUPOBAHHOIO COCTOSHHS, (U3UKU IUIa3Mbl U
(GU3MKN MOBEPXHOCTH B 00I1€00pa30BaTENbHOM M MPO(ecCHOHATBHOM IIJIaHE; IOBBIILIEHUE
YPOBHSI aKTMBHOCTH M CaMOCTOSITEIbHOCTH HAayYHO-HCCIIEOBATENLCKOM paboThl; pa3BUTHE
HaBBIKOB aHAJIM3a, KPUTHYHOCTH MBIIUICHUS, HAYYHOH KOMMYHHKAIIWY.

OO0pa3zoBarenbHble TEXHOJOTHM MPENoiaraloT MpOBEIEHUE 3aHATUI B GopMe JIeKUUH C
OOBSICHEHHEM TEOPETHYECKOTO MaTepuaiga U CaMOCTOATENbHYI0 paboTy. CamocrosTenbHas
paboTa acmUpaHTOB MPOBOAMUTCSA B (OopME U3YyUEHHs OTICNIBHBIX TEOPETUYECKUX BOIPOCOB IO
npeyiaraéMoi JIMTepaType U CaMOCTOATEIBHOTO PElIeHMs 3a7ad ¢ JalbHEHIIUM UX pa3doopom
WIH 00CY)XKJIEHHEM Ha ayJUTOPHBIX 3aHITHSIX.

Ha 3aHATHAX MOXET MCIIOJIb30BaThCS MPOMEXKYTOYHBIH KOHTPOJIb B BHJIE PEIICHUS 3a/1a4
10 JIEKIIMOHHOMY MaTepuaiy.

9. YuebHo-MeTOoANYeCKOEe U HHPOPMAILIMOHHOE 00eciedeHHe TUCIUTIMHbI

9.1. OcHoBHas IUTEpaTypa

9.1.1. DJeKTpoHHBbIE YUeOHbIe U31aHus (YUeOHNKH, y4eOHbIe MOCo0us).

1. becnanos B. I'., Koznos C. A., KpeuioB B. H., IIyrmiima C. D. ®eMrocekyHaHas
ontuka u Qemrorexnonoruun // Cankt-Ilerepoypr: CIIOI'Y HUTMO, 2010, 234 c.
http://window.edu.ru/resource/762/72762/files/itmo512.pdf,
http://books.ifmo.ru/book/624/femtosekundnaya_optika_i_femtotehnologii.htm



9.1.2. DyeKTpOHHBIe 0a3bl JaHHBIX, K KOTOPbIM o0ecre4eH J0CTYII.

- aTepHeT-pecypcbl Hay4YHO-TEXHUYIECKOMN OMOIMOoTEKH NO® PAH
https://www.gpi.ru/about/library/education/

- https://www.rp-photonics.com/laser_physics.html - surpkoneus mo nazepam

- Hayunas snekrponnas Oubnuoreka elibrary.ru;

- Dnexkrponnsie 6a3pl Web of Science u SCOPUS;

- XKypnanbsl o ¢(usnke KOHIESHCHUPOBAHHOTO COCTOSIHMS M HaHomarepuanam (Pusmka
tBepaoro Ttena, XKXIOTD, Ilucema B XKIOTD, Yenexu ¢usnueckux Hayk, Nanoletters, Physica
Status Solidi b, Physical Review B u ap.);

- Hayunble 1 Hay4HO-TEXHHUYCCKHE JKypHAIbI u3gareiabctB American Physical Society,
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9.3 JlabopaTopHbie YCTAHOBKU:

1. YcraHoBka i HCClIeZIOBaHUS TallbBAaHOMAarHUTHBIX CBOWCTB ~ METAJUIOB U
MOJIYIPOBOJHUKOB B TemneparypHoM uHTepBasie 2-300 K (ormen HUBKMX TemiepaTryp u
kpuorenHoil texuuku MO® PAH). Bxitoyaer B ceOsd MarHUTHYIO CHUCTEMY XOJIOJHOI'O HOJIS
(cBepxnpoBoadauil MarHuT Ha 8 T ¢ KpUTHYECKUM TOKOM 65 A).

2. CBepXBbICOKOBaKYyMHasi aHAJUTHKO-TEXHOJOIMYECKass yCTaHOBKAa B  COCTaBe:
CBEPXBBICOKOBAKYYMHBIM  CKaHUpYIOLIUN  TyHHeNbHbIH  Mukpockon GPI300, wuonHbIE
UCTOYHUKH, TUPPAKTOMETP MEUICHHBIX 3JIEKTPOHOB, MAacC-CIEKTPOMETP, JIEKTPOHHBIM Oxe-
CIEKTPOMETp, ra30Bble UCTOYHUKHU, CUCTEMA TpaHCIOpTa o0pa3loB U 30HJOB, TEMIIEpaTypHbIE
JATYMKH IS u3MepeHus Temnepatypsl B quanazone 90-1200 K (OTUAM LIEHU NMODPAH).

10. Arrecranuss no aucuuiuinHe. GopMa MPOMEKYTOUHOM aTTeCTALMU IO HTOram
oOydenus B 1 u 2 cemecTpax — 3a4eT, MPOIeAypa aTTecTauu B 1 cemecTpe BKIIOYAET JOKIIAT 10
BBIOPAHHOW METOJMKE (PU3MUECKOr0 SKCIICPUMEHTAa U OTBET HA BOIIPOCHI, B 5 CEMECTPE — OTBET
Ha BOIIPOCHI.

11. OwneHounble cpeacTBa I TeKYLIero KOHTPOJISI YCIEeBAeMOCTH M
NMPOMEKYTOYHOM aTTECTANMH 110 HTOraM OCBOCHHS THCIUIIIHHBI

11.1  OwneHouyHble  cpeacTBa  TeKyLIero  KOHTPOJSA  yCIeBaeMOCTH M
c(hopMHUpPOBAHHOCTH KOMIIETECHIUI

JUis  TeKylmero KOHTPOJsS YCIIEBAEMOCTH MPHUMEHSETCS KOMIUIEKC METOAMK U
JUArHOCTUYECKOTO0 HHCTPYMEHTApUS: YCTHBIM ONPOC, YYET TOCELIAEMOCTH 3aHATUNH U
AKTUBHOCTH aCIMPAHTOB B XOJI€ 3aHATHI.

11.2 IlpumepHbIii IepeyeHb BOMPOCOB K 3a4eTy MO0 AMCHHUILJIMHE
1. Mertoasl co3naHms CBEPXBBICOKOTO M 9KCTpEMaIbHO BhICOKOTO Bakyyma (CBB/OBB).
Marepuansl ¥ KOHCTPYKTHB.
dusnueckue crocods! n3mepennus CBB/OBB.
ba3oBble npuHIUIBI Macc-ciekTpoMeTpu. Tunsl npubopos. [loucku Teuei.
DJEeKTPOHHBIN CHEKTP TBEPAOIo Teja P BO30YKIECHUH IEKTPOHAMH U
3JIEKTPOMAarHUTHBIM H3JIy4EHHEM.
@DOTO’IEKTPOHHAS CIEKTPOCKONUS. DIEKTPOHHAS! 0KE-CIIEKTPOCKOIIHS.
EXAFS - meToapl. DoTOdEKTPOHHAS U SJICKTPOHHAS TUDPAKITHSL.
ONEKTPOHHBIE MUKPOCKOIIBI.
. CxaHnpymomas TyHHEIbHAsE MUKPOCKONMS U CIIEKTPOCKONHUS YIIPYTOro TYHHEIUPOBAHMS
JJIEKTPOHOB.
9. CrHekTpocKOmHs HEYIPYTroro TYHHEIUPOBAHUS SJICKTPOHOB.
10. AToMHO-CHIIOBasi MUKPOCKOTHSL, BKIIFOUAsl PEXKUM MPUTSIKEHUS C YACTOTHON MOAYJISALIUEH.
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B yem npenmymiectBa (pa3oBoi MOIYISIMU IO CPAaBHEHHIO C aMILTUTYAHOI? B uem ee
HenocTaTku?

Kpuorennsie KUAKOCTHU: )KUJIKHE a30T, BOJOPOA, F'€JIMN U UX OCHOBHBIE CBOICTBA.
MeTtoap! oxxmkenust razoB. D ekt Jxoyns-Tomcona (apoccenupoBaHue).

[ToprrHeBol U TYpOUHHBIN JIeTaHACPHI.

Cxema oxmxeHus reaus 1o merony Kanuupl.

Cocyapl Ut XpaHEHHs KPHOTCHHBIX JKuAKocTel. KprocTarer i pu3zndeckux
HUCCIIENOBAHUMN.

Anunabatryeckoe pa3MarHU4MBaHHUE.

®dazoBas nuarpamma *He-"He. [Ipunnun padboTsl pegprkepaTopa pacTBOPEHHUS.

MeTto1bl OXJIaXK/I€HUS 10 TEMIIEPATyp CyOMUKPOKEIbBUHHOIO JUaa3oHa.

[Ixana ¥ eqMHULIBI U3MEPEHNS MATHUTHOTO MOJISI © HAMATHUYEHHOCTH. MICTOUHUKH
CTallMOHAPHOI'O MAarHUTHOI'O ITOJIS.

CBepXIpoBOASIIINE MArHUTHI.

HMnynbCHbIE MAarHUTHBIE T1OJISL.

MeToabl OJIy4eHUsI MAarHUTHOT'O MOJIs MErarayCCHOI'O JUara3oHa.

[IpruMeHeHne MarHUTHBIX NOJIeH B (PU3NIECKOM SKCIIEPUMEHTE.

Oddext Xomna.

[{MKIOTPOHHBIN pE3OHAHC.

KBaHTOBBIE OCIIMILISAIIMOHHBIE 3(PPEKTHI.

KBanToBbIii 2 ekt Xoma.

MarsHuTHbIi pe30HaHC.

DJEKTPOHHBIN MapaMarHuTHBIA PE30HAHC.

SInepHbIi MAarHUTHBIM PE30HAHC.

[TpuHLIMI reHepaluy JIA3€PHOTO U3JIyYEHUs YIbTPAKOPOTKUX UMITYJIbCOB.

AKTUBHAsI CHHXPOHM3ALUs MO/,

[TaccuBHAs CHUHXPOHU3ALMS MOJ.

['erepoctpykrypsl (SESAM), HaHoTpyOKH, rpaden Kak 3¢ GhEeKTUBHbIE CHHXPOHHU3ATOPHI
MOZ.

AKTHUBHBIE CpeJIbl pa3JINYHbIX TUIIOB Ja3zepoB Y KU.

DeMTOCEeKYHAHBIN J1a3ep Ha TUTAH-candupe ¢ KEPPOBCKOU JIMH30M.

JlnnrensHOCTh, ciekTp n YKMH.

IIpocTpaHcTBEHHO-BpeMEHHasA KOrepeHTHOCTh Y K.

ABTOKOppEIALMOHHBIE METO bl n3Mepenus Y KU.

UupnupoBanue (peMTOCEKYHIHBIX UMITYJIbCOB.

CrnekTtpanbHo-BpeMeHHble MeTobl n3Mepenus YKU: FROG u SPIDER.

Mertonbl n3mepenust Y KM ¢ mnomMomibio 3J€KTPOHHO-ONTHYECKUX KaMep.

N3mepenue JUINTEIBHOCTU (beMTOCeKyHTHBIX JIa3epHBIX HMITYJIbCOB
UHTEP(PEPOMETPUUECKIM METOIOM.

[TpocTpaHcTBeHHass M BpeMEHHas JHArHOCTHKA OCTPOC(POKYCHPOBAHHOTO JIA3€PHOTO
W3JIy4EHUS CBEPXKOPOTKOM JUIMTEIILHOCTH.

YupnupoBanue (peMTOCEKYHIHBIX UMITYJIbCOB.

Meroas! ycwiiennss Y KHW. TepaBaTTHbIE CHCTEMBI T€HEPALIMU UMITYJIBCOB.

CraniapTbl BpeMEeHH Ha OCHOBE ()eMTOCEKYHIHBIX J1a3epOB.

JlazepHas MPOYHOCTH ONTHYECKUX MATEPHUAIIOB.

[TpombIIIZIeHHOE HCHOJB30BAHUE THKOCEKYHIHBIX U (PEMTOCEKYHJIHBIX JIa3€poB.
[Tpeunsuonnas oOpaboTKa MaTepuaos.

deMTOCEeKyH/IHbIE J1a3epbl B OMOJIIOTUU U METUIIUHE.

MeToapl  AKCIIEPUMEHTAJIBHBIX  MCCIEAOBAHMNM  JIa3epHOr0  IJ1a3MO0Opa30BaHUSA:
BO3HUKHOBEHHUSI, Pa3BUTHS W peEJIAKCallMu IUIa3Mbl, B PAa3JIM4YHBIX, B TOM YHCIE,
ra3oo0pa3HbIX, Cpe/iax Mpu BO3ACHCTBUM Ha HUX MHTEHCUBHBIX JIA3€PHBIX UMITYJIbCOB.



53. Metoapl BH3yanu3aluu IUIa3Mbl — (pOpMUpOBaHHE TEHEBBIX M HMHTEP(EPEHLIUOHHBIX
M300paKCHHH TIIa3MEHHBIX 00pa30BaHMi.

54. Perucrpanusi «MrHOBEHHBIX» TEHEBBIX U MHTEPPEPEHIMOHHBIX ((pa30BbIX) M300paKeHUI
MUKpPOOOBEMOB HMOHH30BAaHHOTO BEIECTBA, C IOMOIIBIO 3aJeP>KaHHBIX I10 BpPEMEHU
30HAUPYIOMIMX JIA3EPHBIX UMITYIIECOB MTOJICBETKH.

55. BoccraHoBiieHHE TMPOCTPAHCTBEHHOI'O pacCHpeleleHHs] [OKazaTess MpeiOMIICHUs WU
KOHIIGHTPALUN TUIa3Mbl (AJIEKTPOHHOW IUIOTHOCTH) MO H3TU0Y HHTEpEpEeHIIMOHHBIX
MOJIOC.

56. O6parHoe npeobpa3zoBanue Abes.

57. 300paxkeHre  MaJlopa3MEpHBIX  IUIA3MEHHBIX  OOBEKTOB  («MHKpPOILIA3MbD») -
IPOCTPAHCTBEHHOE pa3pelIeHHe ONTUKH.

58. Ilouemy nokaszaTesib MPETOMIICHUS TUIa3Mbl MEHbIIIE €AUMHUIIBI? DJIEKTPOHHAS IJIOTHOCTD
mnasmel. Moaens [pyae.

59. ®dypre-ananus u 00padoTka HHTEPHEPOrpamMm.

60. SIBneHre TOCTMOHM3ALMM JIA3E€PHOM IUIa3Mbl: (POTOMOHM3ALMSA, JIA3EPHBI Harpes
3JIEKTPOHOB, y/lapHasi HOHU3ALIUS.

61. [TpuHIIUT paboTHI IEKTPOHHO-ONTHYECKUX Kamep.

62. DIEeKTPOHHO-ONTUYECKAsT ~ CHEKTPOCKOMUs  (EMTOCEKYHIHOW  Ja3epHOW  IJIa3MBI:
BpEMEHHasl CTPYKTypa CIIEKTPOB JIA3ePHOH TIa3MBl.

63. CnexTpockomnus Ja3epHOl IUIa3Mbl: CIIEKTpaibHbIe TPUOOPHI - mpu3Ma, Au(pakiroHHAS
pertieTka, uHTephepoMeTp.

64. IlpuHiunuanbHas cxeMa U OCHOBHBIE XapaKTEPUCTUKH CIEKTPAIBLHOTO Mprudopa: yrioBas
U JIMHEWHas IUCTIEPCUH, pa3peliaronias CnocoOHOCTb, 00JIACTh TUCTIEPCHH.

11.3 IlpumepHbIii epevyeHb 32124 K 3a4eTy N0 JMCHUILJIMHE
He npenycMoTpeHO yuyeOHBIM IJIaHOM

12. MeToau4eckne peKOMEeHIAL UM ACTUPAHTAM 110 OCBOCHUIO TUCHMIIIHHBI

AcnupaHThl JTOJKHBI OBITH 3apaHee O3HAaKOMIIEHBI ¢ rpadukoM ydeOHOTro mporecca,
COJIepKaHUEM JUCUUIUIMHBI M METOJIMKOM mpoBeaeHus 3aHATHH. IlocemaemocTs y4yeOHBIX
3aHSATUN SIBIIETCA 00s3aTeNbHON I OOYyYarolIWXCsl, KaK M BEJCHHE KOHCIIEKTOB, 3aruCceil.
OTtpaboTKa MNPOMYLIEHHBIX 3aHATHH MpeanoiaraeT camMOCTOSTENbHYI0 padoTy acmupaHTa ¢
yueOHOW JUTEepaTypoil M ocyiecTBiseTcss B (opme cobeceoBaHUS MO TEME IMPOITYIIEHHOTO
3aHATUS.

13. MeToan4yeckue peKOMEHIAIUH NPENOJABATEe/ISIM 110 OPraHU3aluM 00y4YeHHS 110
AUCHUILINHE

13.1 llopsiiok npoBeaeHUS JEKIMU

Beoonas wacme BritouaeT (QOPMYIUPOBKY TEMBbl JIEKIUU C KpaTKOH aHHOTAIMel
MpeAJIaraéMbIX JUIsl U3YYEHHUsI BOIPOCOB, XapaKTEPUCTUKY MECTa M 3HAYEHUs JAaHHOM TEMbI B
Kypce.

OcHosHas yacmb JEKIIMM UMEET CBOEW IENbI0 PACKPBITHE COJAEpPk AHUS OCHOBHBIX
BOIIPOCOB U OIPEAEIAETCS JIOTUYECKON CTPYKTYpPOH IJIaHA JICKIUH.

B 3axnouumenvroit wacmu neKTOp TPOBOAWT 0000IIeHHME Hanboiee BaXHBIX H
CYIIIECTBEHHBIX BOIPOCOB, JI€JaeT BBIBOJbI, OTBEYAET Ha BOIPOCHI ciymiaresneil, GopMynupyer
3aJaund IS CaMOCTOSITENIbHOM pPabOThl aCMHUpPAaHTOB M PEKOMEHIYET COOTBETCTBYIOLIYIO

JUTEPATYPY.

13.2 Ilopsiiok nmpoBeaeHUs ceMHUHapa
He npenycMoTpeHO yueOHBIM MIIaHOM

13.3 Opranusanusi CaMOCTOATEJIbHON padoThl ACIIUPAHTOB
OCHOBHBIMHU (pOPMAMU CAMOCTOSITENILHONW PaOOTHI M KOHTPOJIS ACIIMPAHTOB SIBJISIIOTCS:



Brinonnenue MHAMBUAYATbHBIX 3aJaHUN (KaK PENpOIyKTUBHOIO, TaK U TBOPYECKOTO
XapakTepa), IMO3BOJIAIONINX TUArHOCTUPOBATH YPOBEHb CHOPMHUPOBAHHOCTH Yy AaCIHPAHTOB
3HAaHUM, YMEHUH Y HABBIKOB 110 JUCLUILIMHE.

CobecenoBanue — popmMa yueOHOH AeATEILHOCTH, CIICIIMAIbHAs Oece/ia MPEenoaBaTelis ¢
ACIUPAaHTOM, pPACCUMTAHHAs HA BBIICHCHHE OO0bEMa 3HAHHWK aclHUpaHTa MO OINPEACTICHHOMY
pasznmeny, Teme, mpoOjeMe W T.I., IMO3BOJISIONIAS OICHUTh HMX YMEHHE apryMEHTHPOBATh
COOCTBEHHYIO TOYKY 3pEHHS, MPEAINOoJararoiee BCECTOPOHHEE OOCYKICHHE KaKOro-InOo
BOITPOCa, MTPOOIEMbI HJIM CONOCTABICHUH HH(POPMAIINH, UJIeH, MHSHUN, TIPESIJIOKCHH.

14. Onucanue KpuTepueB OLIEHUBAHNS 3HAHUI 00y4aeMbIX, HIKAJ UX OLlEHUBAHUS

14.1. Kpurepnu oueHnBaHusi 3HAHUH 00y4aeMbIX Ha 3a4eTe 110 AUCHHUILINHE:

Onenka «3aureHo»: OOywaromuiics OOHApYXWJI 3HAHHE OCHOBHOTO y4eOHO-
IPOTPaMMHOTO Marepuajia B o0beMe, HEOOXOJUMOM JIsi albHEHIIel yueObl U MpeacTosmen
paboThl 1O CHEIHAIbHOCTHU, CIPAaBWICA C BBIIOJHEHUEM 3aJlaHUil, MPEayCMOTPEHHBIX
IPOrPaMMOM TUCIUIUINHBI.

Onenka «He 3aureno»: OOyuaromuuiicss oOHapyKUJ 3HAYUTENbHBIE MPOOENbI B 3HAHUAX
OCHOBHOTO y4eOHO-IIPOrpaMMHOTO MaTrepuana, JAOMYCTHWJI MPUHIUIHAIbHBIE ONIMOKA B
BBIMIOJTHEHUH MPEAYCMOTPEHHBIX MPOrpaMMOM 3aJaHUi U HE CIOCOOEH MPOJIOJDKUTH 00yueHUE
WIM TPUCTYNUTh IO OKOHYAHMM aCHUPAHTYpPbl K Mpo(deccHOHANbHOM JeATenbHOCTH 0€3
JIOTIOJIHUTEJIBHBIX 3aHATHI MO0 COOTBETCTBYIOLIEH AUCIUIUIMHE.
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