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1. Ilesu u 3aaa4M JUCHUTLTHHBI

Llenpio Kypca sIBISIeTCSl CO3JaHME (yHAaMEHTaTbHOW 0a3bl 3HAHUKW O TPUPOAE (PHUIUUECKUX
ABJICHUM, Ha OCHOBE KOTOpOW B JajbHEHIIEM MOXHO pa3BUBaTb Oosiee yrinyOlieHHOE W
JeTaIU3UPOBAHHOE U3yUEHHE JAHHOTO pa3zesa pU3HNKH.

OOumii  (Qu3MUecKuil MPAKTUKYM MPOBOJUTCS MapajUIeIbHO C TEOPETUUYECKUMHU KypcaMu
«Mexanuka», «MonekymnsapHas ¢u3nKa», «INEKTPUUYECTBO M MarHeTU3M». B XoJe BBITOTHEHHS
1a00paTOPHBIX pabOT CTYAEHTHI ydyarcs NPUMEHSTh TEOPETUUECKUH MaTepual K aHajIu3y KOHKPETHbBIX
¢busnyeckux sBIeHUNM u Mozenei. B pamkax eguHoro mnoaxona (yHAAMEHTAIbHOM (QU3MKH
paccMaTpUBAIOTCSI OCHOBHBIE 3aKOHBI M TIPOIIECCHI (PM3UKH, YCTAHABIUBAIOTCS CBSI3U MEXKIY OCHOBHBIMHU
BEJIMYMHAMH, BBIBOJATCS 3aKOHBI B BHJE MAaTeMAaTHMYECKUX ypaBHEHHU. [IpyM 3TOM CTYIEHTBI JOJIKHBI
HAy4YUThCS IPUMEHATD IIOJyYECHHBIE 3HaHUsI Ha NTpakTuKe. PU3nKa — SKCIIEpUMEHTAJIbHAsA HayKa, KOTOpas
OCHOBBIBACTCS Ha 3KCIEPHUMEHTAIBHO YCTAaHOBJIEHHBIX (pakTax. OHM IpHoOpeTaroT 0co0yl0 LEHHOCTH,
KOTJIa BBIPAXAIOT (PU3MYECKUE BEIMYUHBI YUCIAMH, TOJTY9aeMbIMU B pe3ylbTaTe M3MepeHuid. BakHou
COCTaBHOM YacThIO Kypca SIBIIIETCSI NPOBEIEHHE pPEANbHBIX (PU3MUECKUX HKCIIEPHUMEHTOB, HM3Y4YECHHUE
OCHOB IIOCTaHOBKHM M IIPOBEJEHUS JKCIIEPUMEHTAIBHON 3a7aud C MOCIECIYIOIIUM aHAJIU30M U OLEHKON
IIOJIyYE€HHBIX PE3YJIbTaTOB.

Baxmneiimeid cocraBHO#l 4YacTbio mpakTukyma B msatoM cemectpe (“ATOMHAS ®U3UKA”)
SIBJIIETCS MCIOJIb30BAHUE PEATBHBIX (DU3MUECKUX AKCIEepUMEHTOB. HeoO0XoaumMo HayuuTh CTYJIEHTOB
OCHOBaM IOCTaHOBKHU U MPOBEACHMS (PU3MUECKOro 3KCIEPUMEHTA [0 aTOMHON (PU3UKE C MOCIEAYIOIUM
aHAJIM30M U OLICHKOH IOJIYy4YEHHBIX Pe3yIbTaTOB.

Baxneiimeir coctaBHOW uacThio mpakTukyma B uyeTBéproM cemectpe (“OIITUKA”) sBusercs
UCIIOJIb30BaHUE pEANbHbIX (U3MUECKUX SKCIepuMeHTOB. Heob6XoauMo HaydyuTh CTYJEHTOB OCHOBaM
MIOCTAHOBKM M TMPOBEACHUS (PU3NYECKOTO SKCIEPUMEHTa MO ONTUKE C MOCIEAYIOIIMM aHalu30M U
OLIEHKOM MOJTy4YEHHBIX PE3yJbTaTOB.

Ha ueTtBepTOoM cemecTpe Kypc CTaBUT HeJbI0 CO3/laHUe (yHIAMEHTaIbHOM ©0a3bl 3HAHUH O
IIPUPOJIE ONTUYECKOTO M3IY4YEHHS M €ro B3aUMOJEHCTBUM C BELIECTBOM, Ha OCHOBE KOTOpOHl B
JambHEMIIEeM  MOXKHO  pa3BUBaTh Oojee yrIyOJeHHOe U JETATU3UPOBAHHOE M3Y4YEHHUE JTaHHOTO
pazgena (u3MKM B paMKax IMKJIA KypCOB IO TEOpPETHYECKOW (HU3UKE U CIEIHATU3UPOBAHHbIX
KYpCOB.

[Ipu  mpoxoxnaeHun  oOmero  (U3MYECKOro NPaKTUKyMa CTYAEHTBl  CaMOCTOSTEIbHO
BOCIIPOU3BOJAT Ha J1aOOpaTOPHOM OOOPYAOBAaHUHM OCHOBHBIE (DM3UYECKUE SIBJIECHUS C IOCIEAYIOIIHUM
n3MepeHueM (pU3NYecKUX BEIMYHH, UX YHUCIOBOM OOpabOTKOW M aHAIM30M MOJYYEHHBIX PE3YJbTaTOB.
D10 co3maeT (QyHAaMEHTaNbHYIO 0a3y 3HAHUM M HABBIKOB Ui Oosiee yriIyOJEHHOTO IPOBEICHUS

OKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/Iﬁ " JJId pCHICHUA TPAKTUYCCKHUX 3a/1ay.



3amaun TMCHMIIHHBI

- Hay4YuTb NPHUMCHIATH TeOpeTI/I‘IeCKHﬁ Marepuajgl Jd aHajlinu3a KOHKPCETHBIX (I)I/I3I/I‘ICCKI/IX
CHTyaHHﬁ, OKCIICPUMCHTAJIbHO H3YYHUTb OCHOBHBIC 3aKOHOMCPHOCTH, OLCHUTH IOPAAKU H3YYACMBIX
BEJINYMH, OTIPEICITUTh TOYHOCTh U JIOCTOBEPHOCTH ITOYYCHHBIX PE3yIIbTaTOB.

- O3HAaKOMHTH C COBPEMEHHOM HM3MEpUTENbHOH anmapaTypodl W NPUHIUIOM €€ JCHCTBHUS; C
OCHOBHBIMHM TIPUHIIMIIAMH aBTOMATH3allMd W KOMIIBIOTEPU3AIlMM TIpoLeccoB cOopa u 00paboTKu
¢busznueckoil MHPOpPMAIMKM; C OCHOBHBIMU JJICMEHTAMH TEXHUKH O€30MaCHOCTH MPH TPOBEACHHUH
IKCIIEPUMEHTANBHBIX HCCIeAoBaHUN. YacTh 3a1ad mpakTHKyMma (I1a00paTopHbIE pabOThI) MOCBSIICHBI
KOJINYECTBEHHOMY M3YYEHHIO TeX SIBICHUH, KOTOPbIC AEMOHCTPHPOBAINCH Ha JICKIUAX B KAUECTBEHHOM
IKCIIEpUMEHTE.

OOmee uwncino 3amad  TpakTUKyma (1abopaTopHbIX paboT) omnpenensercss Kadeapoi B
COOTBETCTBHH C YUE€OHBIM IJIAHOM U COJIEPKAHUEM HACTOSAMICH IPOrPaMMBI.

2. Mecto qucuunauHbl B ctpykrype OOII

Juctumimbaa  Bxoaut B Moaynb  bl1.B.OJI.2 «O0mmit  GpU3NYEeCKUd  MPAKTHKYM)
MaTEMaTUYeCKOr0 M €CTECTBEHHOHAayYHOIO LMKJIa OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl 110
HanpaBieHuto 11.03.04. «OnexkTpoHMKa M HAHORJIEKTpOHUKa». Ilpu BBINOJIHEHUM MpPaKTUKyMa
MPUMEHSIIOTCS 3HAaHWA, MNPUOOpETeHHble TNpU u3ydeHHH KypcoB OOmei ¢usnku: «MexaHukay,
«Monekymnspras (usukay, «IIEKTPUUECTBO U MarHetusmy», «OnTukay, «AToMHas (QU3MNKaY.
JucuuniuHa sBisieTcs 6a30BOM ISl U3yUeHMs 1IeJIoro psija ClielualbHbIX JUCIUIUIMH CTapIINX KYPCOB.

Yacte kypca (4-5 cemecTpsl) Oasupyercss Ha CIEAYIOUIMX MpeIMeTax: 3JIEKTPUYECTBO U
MarHeTu3M, MaTeMaTU4YeCKHil aHallu3, TEOpeTUYECKas MEXaHWKa, BEKTOPHBIA M TEH30PHBIM aHaIu3,
TEOPUS BEPOSITHOCTEH.

OO0r11ast TpyA0EeMKOCTh AUCHUILIHHBI — 14 3aueTHbIX eaunmil (1-5 cemecTpsr).

3. TpeOGoBaHus K pe3y/IbTaTaM OCBOCHHS AU CHUILUINHBI:

[Tpouecc u3yueHus: AMCUUIIIIMHBI HANIpaBiieH Ha (POPMUPOBAHUE C/1€0YIOULUX KOMNEM eHUUIL

- CHOCOOHOCTH  HUCHOJB30BaTh  OCHOBHBIE IpHEMbl 00pabOTKM W MpeACTaBICHUS
sKcnepuMeHTaIbHbIX AaHHbIX (OIIK-5);

- TOTOBHOCTH BBINOJIHATH PACUET U MPOEKTUPOBAHUE HIEKTPOHHBIX MPHUOOPOB, CXEM M YCTPOUCTB
pa3aMYHOro  (PYHKIMOHATBHOTO HA3HAYEHHs] B COOTBETCTBUM C TEXHUYECKHM 3aJaHHEM C
UCIIOJIb30BaHUEM CPEJICTB aBToMaTH3anuu npoekrupoBanus (IK-5).

B pesyabTare npoxoxaeHusi NPaKTHKYMa B TedeHHe 1-3 ceMecTpPOB CTYAEHT J0JIKeH:
3Hamb TEOPETUUECKUE OCHOBBL, OCHOBHBIE ITOHATHS, 3aKOHBI U MOJIEIM MEXAHUKH, MOJIEKYJIIPHOU

(buU3UKH, PTEKTPUYECTBA U MarHETU3Ma;



Ymems» mnoHMMaTh, wW3NaraTh W KPUTUYECKH aHAJIM3UPOBATh 0a30BYI0 OOIMICPUIHUECKYIO
MH(POPMALINIO; TOJIB30BATHCS TEOPETHUECKUMH OCHOBAMH, OCHOBHBIMH IOHSATHAMH, 3aKOHAMU U
MOJIeTISIMU (PU3UKH;

Bnaoems meTonamu 00pabOTKH M aHAIN3a SKCIIEPUMEHTAIBHON U TEOPETHIECKONW HHPOPMAIIHH.
B pe3yabTare Npoxo:kieHusi NPAKTHKYMA B TedeHHe 4 ceMecTpa CTYAeHT J0JIKeH:

3namp TEOpETUUYECKUE OCHOBBI, OCHOBHBIE TIOHATHS, 3aKOHBI M MOJIETH (DU3UYECKON ONTHKH;

Ymems mnoHUMaTh, u3NaraTh M KPUTUYECKH aHAIM3MPOBATH 0a30ByI0 0O0mHIehU3MUECKYIO
UH(OPMAIIMIO; TIOJNB30BATHCS TEOPETHYECKHMMH OCHOBAMH, OCHOBHBIMHM TOHSTHSMH, 3aKOHAMH |
MOJIETISIMU (DU3UKH;

Bnaoems Meronamu 00pabOTKH M aHAIHM3a SKCIIEPUMEHTAIBHON U TEOPETUIECKO HH(OpMAIHEH.
B pe3yabTaTe npoxoskieHus NPAKTHKYMA B Te4eHHe S ceMecTpa CTYAEHT J0JKeH:

3nams TeopeTHyecKre OCHOBBI, OCHOBHBIE IOHSATHS, 3aKOHBI K MOJICITH aTOMHOH (pr3nKy;

Ymems» noHMMaTh, W3NAaraTh W KPUTHYECKH aHAIU3UPOBATh 0a30ByI0 OOIIEPH3HMUECKYIO
MHPOPMAIIHIO; TOJB30BATHECS TEOPETHUYECKUMH OCHOBAMH, OCHOBHBIMH TOHSTHSAMH, 3aKOHAMHU H
MOJICTISIMU (PU3UKH;

Bnaoems Metonamu oOpabOTKHU M aHAIM3a YKCIIEPUMEHTAIBHON U T€OpeTUYecKoi nH(opManuen.

4. O0beM AUCHUNIMHBI (MOAYyJsi)) M BHIABI Yy4eOHOIl paboThl (pa3geisiercss mo gopmam

00yueHus)
Bcero gacos Cemectpsl
Bua y4eOHoii padoThI / 3a11eTHBIX 1 2 3 4 5
€IMHUI]

AyauTOpHbIE 3aHSATHS (BCEro) 302/8.4 58 66 58 62 58
B ToMm unce: . - - -
Jlekuun - - - -
[Tpaxtrueckue 3ausatus (I13) . - - -
Konnoksuym . - - -
JlaGopatopusie pabotsl (JIP) 262/7.3 54 60 54 40 54
Kontpous camoctostensHoit pabotst (KCP) 40/1.1 4 6 4 29 4
CamocrosTenbHas pabora (Bcero) 94/2.6 14 42 14 10 14
B ToM uncie: - - - -
CaMoCTOATENBHO BBIIOJIHEHUE 3aJaHUI B
nabopatopHoit pabote, opopmileHne oTyeTa 94/2.6 14 42 14 10 14




Buj arrectanuu 3auet . .
OO6wuias TpyJ0EMKOCTb 4achl 396 72 108 72 72 72
3a4eTHBIE €IUHUIIBI 11 2 3 2 2 2
Konrakrnas paGora (Bcero) 302/8.4 58 66 58 62 58

5. COAEP KAHUE JUCHUIIJIMHbBI (MOJAYJIS)
5.1 Coaepxanme pa3iejioB M TeM IUCHUIIMHBI (MOXYJIs1)

1 cemecTp. MexaHukKa

Tema 1. BBOIHBIN MPAKTUKYM.

JlaGopatopnas padora 0-0. duznueckue n3MepeHus 1 0opadboTka pe3yabTaToB.
Jlaboparopnas padota 0-1. ['paxynpoBka TepMonapsl U HCCIEAOBAaHNE TEIUIOBOTO OIS MEYH.
JlaGopatopnas pabdota 0-2. M3ydeHrne OCHOBHBIX AJIEKTPOU3MEPUTEIBLHBIX TPHOOPOB.

Tema 2. JlunHamMuKka TBEpJIOTO TeJa.

Jlaboparopnas padota 1-1. Onpenenenue ycKopeHUs: CBOOOIHOTO MaIeHUs C IOMOIIBIO MAsTHUKOB.
Jlaboparopras padota 1-2. VM3ydeHue BpamaTelIbHOTO IBIKEHUS TBEPIOTO TEIS.

Jlaboparopnas padota 1-3. M3yueHre MOMEHTOB UHEPLIMU TBEP/IbIX TEJ MPABUILHON reéOMETPUYECKOM

(bopMBL.
Jlaboparopnas pabota 1-4. TpeHue kaueHwsI.

Tema 3. Jlepopmanusi TBEPIOTO Tea.
Jlaboparopuas padota 1-5. OnpeneneHne MOIyIIsl CABUTA CTATHYSCKUM METOJIOM.
Jlaboparopnas padota 1-6. M3ydeHnue HanpsKeHHO-IeOPMUPOBAHHOTO COCTOSIHHS TBEPOTO Tea.

Tema 4. 3aKOHBI COXPAHEHUSI.
JlabopartopHnast pabota 1-7. Ynpyrue CTOJIKHOBEHUS.
JlaGopatopHnas pabota 1-8. Heynpyrue cToIKHOBEHHS.

Tema 5. Konebanus v BOJIHEI.
Jlabopartopnast pabota 1-9. N3yuenne coOCTBEHHBIX KOJIeOaHUM CTPYHBI METOJIOM pe30HaHCA.

JlaGopatopnas padota 1-10. Onpenenenue ckopocTu 3Byka u Moyt FOHra B TBEp/IbIX Teax.

2 cemecTp. MoJekyiasspuas dusuka.

Tema 6. Cratuctudeckasi TEOpHsl B SKCIIEPUMEHTAX U 3a/1a4ax.
Jlabopartopnast pabota 2-1. CTaTUCTHYECKUHN TTOJAXO/ K DKCIIEPUMEHTY.

Tema 7. Cratuctuueckue pacnpenenenus ['aycca u Makcgena.
Jlaboparopnas pabota 2-2. Pacnipenenenrue TepMOIIEKTPOHOB MO CKOPOCTSIM.

Tema 8. OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TE€OPHUH Ta30B.

Jlabopartopnast pabota 2-3. MoneKyJIsipHOe CTPOSHUE KUIKOCTEH U METOJIbI OTIPECIICHHE

K03 (HUIIMEHTOB MOBEPXHOCTHOTO HATSIKEHUSI.

Jlabopartopnast pabota 2-5. Onpenenenue cpeaHel JUIMHBI CBOOOIHOTO TTpodera u 3P heKTHBHOTO
IraMeTpa MOJIEKYI rasa.

Tema 9. TennoBble MPOLIECCHI B ra3ax.
JlaboparopHnast pabota 2-8. OnpeeneHne OTHOICHUH YASIbHBIX TEMJI0EMKOCTEH BO3ayXa.
Tema 10. mpouecchl epeHoca B ra3ax M KHJIKOCTIX.




JlaGopatopHnas pabora 2-6. Onpenenenue ko3 HuIueHTa BI3KOCTH KHUIKOCTH.

Jlaboparopnast pabota 2-9. Onpenenenne k03GHUIMEHTA TETIONPOBOIHOCTH TBEP/IBIX T, CI1a00
MPOBOJIAIINX TEIUIO.

Jlaboparopnast pa6ota 2-11. TemionpoBoaHOCTh ra3o0B.

Tema 11. ®a3oBble NIEPEXOBI.
Jlaboparopuas padota 2-7. 3ydenune $ha3oBbIX MEPEXOI0B IIEPBOTO Poja.

3 ceMecTp. DJIEKTPHUYECTBO U MATHETH3M.

Tema 12. I1puGopel ¥ METOJIbI ANEKTPUUECKUX U3MEPEHUH.
Jlaboparopnast padota 3-10. DnekTpoHHBIN ocuuuiorpad.

Tema 13. DnexTpocTaTuka.

Jlaboparopnas padota 3-1. HcciienoBanue 31€KTPOCTATHUSCKUX MTOJICH ¢ TIOMOMIBIO 3JIEKTPOIUTUICCKON
BaHHBI.

Jlaboparopras padota 3-2. Onpenenenne 00beMHOM IIOTHOCTH IEKTPUICCKON YHEPTHH ILIOCKOTO
KOHJICHCATOopa.

Tema 14. MarHuTHbIE SIBIICHUSL.

Jlaboparopuas padota 3-3. OnpeeneHrne TOpU30HTATFHON COCTABIISIONICH HANPSOKEHHOCTH
MarHUTHOTO OIS 3eMJu 1o Metoy ['aycca.

JlabopaTopnas padora 3-4. MI3amepeHre ropu30HTaIbHONW COCTABIISAIONICH HANPSKCHHOCTH MarHUTHOTO
10J1s1 3€MJIH C MTOMOIIIBIO TAHT€HC-TATbBAHOMETPA.

Jlaboparopuas padota 3-5. Onpenenenue Touku Kropwu.

JlaGopatopHnast pabota 3-6. MccinenoBanue MarHUTHBIX CBOMCTB (peppOMarHUTHBIX MaTEPHAJIOB.

Tema 15. IlepeMeHHBIH TOK. DIEKTPOMAarHUTHbIE KOJIEOAHUS U BOJIHBI.
JlabopartopHnast pabota 3-7. M3yueHue noiayrnpoBOHHKOBOTO JHOIA.
JlaGopatopHnas padota 3-8. IlepexoiHble IPOLECCH] B YIEKTPUUYECKHX LIETISAX.
Jlaboparopnast pabota 3-9. deppope3oHaHCHBIN CTAOMIU3ATOP HATIPSKEHUSI.

5 cemecTp. OnTHKa

Tema 1. T'eomeTpuyeckast ONTHKA U pepPaKTOMETPHSL.
Tema 2. OCHOBBI CIIEKTPOCKOIIUU

Tema 3. WntepdepeHuus csera

Tema 4.I0udpakumsa ceeTa

Tema 5. Ilongpuzanus cBeTa U ONTHKA aHU3OTPOIIHBIX CPEJl
Tema 6. IlornomeHue cBera.

Tema 7. JIazepsl 1 UX IPUMEHEHUE

S cemecTp. AToMHasA Gpu3NKa

Tema 1. Ypauenue llpeaunrepa

Tema 2. JIBr>keHHE 3apsKEHHBIX YaCTHI] B DJIIEKTPUUECKUX U MATHUTHBIX MOJISIX
Tema 3. CrekTpaibHbIE CEPUU U YPOBHU SHEPTUN BOJOPOJIHOIO aToMa

Tema 4. ATOMHAS UM MOJIEKYJISPHASA CIEKTPOCKOIIUA

Tema 5. MarTHMTHBIE CBOMCTBA aTOMOB
Tema 6. B3zanmonencTBHE U3TYyYEHUS C BEIIECTBOM
Tema 7. CBETOBBIC KBAaHTEI



5.2 Pa3nenbl AUCHHUILUIMHBI M MEKIUCHMILIMHAPHbIE CBA3M ¢ o0ecneynBaeMbIMH (MOCTEAYIOIIMMHU)

AUCHUTLTHHAMU
Ne Haumenosanue Ne Ne TeM naHHO#M NMCHMIUIMHBI, HEOOXOAUMBIX JIJISI U3yYCHUS
n/m | o0ecrneynBaeMbIX o0ecreunBaeMbIX TUCIUIUINH
JTUCIUILIAH
1. | ®usuka Tema | Tema | Tema | Tema | Tema | Tema | Tema
KOHJICHCHPOBAHHOTO 1 7 11 12 13 14 15
COCTOSTHUS
2. | Jlazepnas ¢usuka Tema | Tema | Tema | Tema | Tema | Tema | Tema | Tema | Tema
1 2 3 5 11 12 13 14 15
®usuka guiekTtpukoB | Tema | Tema | Tema | Tema | Tema | Tema | Tema | Tema | Tema
1 2 3 5 11 12 13 14 15
5.3. Pa3enibl M TeMbl JMCUMIJIMH U BUABI 3aHATHIA
Ne HaumenoBanue paznena Bunel 3aHsTHI B 4acax
HaumenoBanue Tembl Jlekn
n/n I J1a6. P
pakt. | Cem a KCP CPC Beero
3aH. UH 3aH.
1 | Tema 1.BBOJHBIN IPaKTUKYM S) 1 2 8
2 | Tema 2. lunaMuKa TBEPJIOTO TeNA 10 1 2 13
3 | Tema 3. lepopmarus TBep0TO
Tena 10 1 3 14
4 | Tema 4. 3aKOHBI COXpPaHEHUS 10 3 13
S5 | Tema 5. KonebaHus U BOJIHBI. 10 2 12
6 | Tema 6. CtaTucTHYECKask TEOPUS B
IKCIIEPUMEHTAX W 3aJladax 9 1 2 12
7 | Tema 7 . CtaTucTH4ECKHE
pacripenenenus ['aycca u 12 2 10 24
Makcseiuia.
8 | Tema 8. OCHOBBI MOJIEKYJISIPHO-
KHHETUYECKOW TeOpUH T'a30B. 12 1 8 21
9 | Tema 9. TennoBble MPOLECCHI B
ra3ax. 12 1 8 21
10 | Tema 10. Ilpouecchl epeHoca B
ra3ax M )HUJIKOCTSIX. 12 1 8 el
11 | Tema 11. ®azoBbie epexobl. 12 1 8 21
12 | Tema 12. TlpuGops! u MeTOzIbI 13 1 3 17
ANEKTPUUIECKUX U3MEPEHUM.
13 | Tema 13. DnekTpocTaThKa. 13 1 3 17
14 | Tema 14. MarHuTHbIC SIBJICHHUS. 14 1 4 19
15 | Tema 15. llepemeHHBIH TOK.
DNeKTpOMarHuTHbIC KOJeOaHus u 14 1 4 19
BOJIHBI.
16 | 'eomeTpudeckasi ONTHKA U 5 3 1 9
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pedpakToMeTpusi.

17 | OCHOBBI CHEKTPOCKOITUHU 6 3 1 10

18 | UnTepdepenius ceera 6 3 1 10

19 | Indparkums ceeTa 6 3 2 11

20 | [Tomsipu3anus cBeTa U ONTHKA 6 4 2 12
AHU3O0TPOITHBIX CPEJT

21 | IMormomenue cBera 5 3 1 9

22 | Jla3zepsl U UX IPUMCHEHUE 6 3 2 11

23 | YpaBHeHue llpenrHrepa 8 1 2 11

24 | JIBwxeHue 3apsDKCHHBIX YaCTHI] B
ANEKTPUYECKUX U MArHUTHBIX 7 1 2 10
MOJISAX

25 | CrexTpaibHBIE CEpUU M YPOBHHU 8 1 5 11
SHEPruil BOJOPOJIHOIO aToMa

26 | AToMHas ¥ MOJIEKYJISpHAasd 7 9 9
CIIEKTPOCKONMA

27 | MarauTHbIE CBOMCTBA aTOMOB 8 1 2 11

28 | B3zaumonelicTBrE U3ITYyUCHUS C 8 9 10
BEIIIECTBOM

29 | CBeTOBBIE KBAHTEI 8 0 2 10
HUTOI'O 262 40 94 396




6. IlepeyeHb ceMMHAPCKHX, IPAKTHYECKUX 3aHATHI 1 J1a00PaTOPHBIX padoT

No Ne pa3znena Tpynoe | Ouenou

n/m U TeMBbI HaumeHoBaHHe CEeMHUHAPOB, MKOCTh HbIE ®opmupyembie
AUCIHUTLIUH NMPaKTHYECKUX U J1a00pPaTOPHBIX (4yachl) | cpeCTB | KOMIETEHIUHU
bl (MOYJIs1) padort a

1 2 3 4 5

1 | MexaHuka BBoanoe 3ansitue 4 3a4yeT OIIK-5
Tema 1. } K-5
BBoaurni
IIPAKTUHKYM. Jlaboparopuas pabdota 0-0. 4 3a4eT OIIK-5

dusnveckue u3MepeHus u oopadboTka K-5
pe3yIabTaToOB
Jlaboparopnas pabota 0-1. 4 3auer OIIK-5
I'panynpoBka TEpMOIIapbl u [K-5
MCCJICTOBAHKE TEIUIOBOTO TMOJIS MEUH.
Jlaboparopuas pabota 0-2. 4 3a4yeT OIIK-5
Uzyuenue OCHOBHBIX

ITK-5
AIIEKTPOU3MEPHUTEIHHBIX IPUOOPOB.

2 | Mexanuka JIaboparopHas pabota 1-1. 4 3a4er OIIK-5
Tewma 2. OrmpezenieHne yCKOpeHusi CBOOOIHOTO K-5
Junamuka MaJCeHHsI C TOMOIIbIO0 MAasSTHUKOB.

TBCPIIOTO JlaGoparopHras padorta 1-2. 4 3ayeT OIIK-5
TCI1a. W3y4yeHune BpamaTenbHOrO ABHKECHUS K5
TBEPJIOTO TeNa.
JIaboparopHas pabdota 1-3. 4 3a4er OIIK-5
N3y4yeHre MOMEHTOB UHEPLIUU TK-5
TBEPABIX TEJ MPABUIHLHON
TeOMETPUUECKON (OPMBI.
JIaGoparopHas pabota 1-4. 4 3auer OIIK-5
TpeHre kKaueHMUA. K-5
3 | Mexanuka JlabopaTtopHas pabora 1-5. 4 3a4er OIIK-5
Tema 3 Omnpenenenne Moy cBUTa
[K-5
Jedbopmarusi | cTaTUYECKUM METOJIOM.
TBEPAOTO JlaboparopHas padoTa 1-6. 4 3a4er OIIK-5
Tena N3ydenne HanpsKeHHO-
IK-5
e OpMUPOBAHHOTO COCTOSTHUS
TBEPJIOTO Tena.

4 | MexaHuKa JlaboparopHas pabdota 1-7. 4 3a4er OIIK-5
Tema 4 Yrpyrue CTOJIKHOBEHUS. MK-5
3aKOHBI
coxpanenust | JlabopaTtopHas pabora 1-8. 4 3a4er OIIK-5

Heymnpyrue cTonkHOBeHUSI. K5
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5 | Mexanuka JlaGoparopHas padota 1-9. 3a4er OIIK-5
Tema 5. N3ydenne coOCTBEHHBIX KOJIeOaHUI K-5
Konebanus u | cTpyHBI METOJIOM PE30HAHCA.

BOJIHBI Jlaboparopnas padora 1-10. 3a4er OIIK-5
Onpenenenre CKOPOCTH 3ByKa U K-5
Moy FOHra B TBepabIX Temax.

6 | Moaekyasip | BBonHoe 3aHsTHe 3auer OIIK-5
Has pu3mnka.

Tema 6. TK-5
Craructnyec | JlabopatopHas pabora 2-1. 3auer OIIK-5
Kasg Teopusd B | CTaTUCTHUYCCKUIA MIOJTXOJT K K-5
OKCIEPUMEHT | 3KCIIEPHUMEHTY.

ax ™ 3a/1a4ax

7 | Moaekyasip | JlabopaTopnas pabora 2-2. 3a4er OIIK-5
Has ¢u3uka. | Pacnpenenenue TepMO3JIEKTPOHOB IO K5
Tema 7. CKOpOCTSIM.

CraTucruuec
KHe
pacrpeneieH
ns ["ayccan
Makcgeiia

8 | Moaekyasip | JlabopaTopnas pabora 2-3. 3a4er OIIK-5
Hasi pusmuka. | MonekynsipHOe CTPOEHHUE KHUIKOCTEeH K5
Tema 8. u METO/IbI ornpezaeneHus
OcHoBBI koa¢durenta MOBEPXHOCTHOTO
MOJICKYJISIDHO | HATSDKCHUS.

- JlaboparopHas pabdota 2-5. 3auer OIIK-5
KHHETHYECKO | OmpejeneHne cpenHein JUTUHBI K-5
il Teopun cB00OIHOTO Mpodera u 3pPeKTUBHOTO

ra3oB. JraMeTpa MOJIEKYI rasa.

9 | MoJaekyJasip | JlabopaTopnas pabora 2-8. 3auer OIIK-5
Hasi pusmuka. | OnpeneseHue OTHOIIEHUS YAETbHBIX K5
Tema 9. TEIUTIOEMKOCTEN BO3/IyXa.

TennoBbie
MPOIIECCHI B
razax.

10 | Moaekyasip | JlaboparopHas padora 2-6. 3a4er OIIK-5
Hasi ¢pusuka. | Onpenenenue kod(pdurmenta

IK-5

Tema 10. BSI3KOCTH YKUJIKOCTH.
ITporeccsr JlaGopaTopnas padora 2-9. 3auer OIIK-5
nepeHoca B Onpenenenne KodpdunreHTa MK-5
rasax u TEIUIONPOBOJHOCTH  TBEPIBIX  TeJ,
KHUJTKOCTSIX. 11200 MPOBOJISIIUX TEILIO.

JlaboparopHast pabora 2-11. 3auer OIIK-5

TennonpoBOAHOCTH Ta30B. MK-5

11 | Moaekyasip | Jlaboparopnas pabora 2-7. U3yueHnue 3a4eT OIIK-5
Hast pu3uKa. | $Ga30BbIX NEPEXOIOB MEPBOTO POA.

IK-5
Tema 11.

11




das3oBrie

nepexobl

12 | Daekrpuuec | BBopHoe 3aHsATHE 3auer OIIK-5
TBO U K-5
MarHeTusm
Tema 12.

[TpuGops! u
METO/IbI
AIIEKTPHUECK
ux
U3MEPEHUN

13 | Daekrpuuec | Jlabopartopnas pabora 3-1. 3a4er OIIK-5
TBO M HccnenoBanue  3IEKTPOCTATHYECKHX TK-5
MATHEeTU3M noJei c MTOMOIIBIO
Tema 13. AJIEKTPOJINTUYECKON BaHHBI.

Onekrpocrar | JlabopaTtopHas pabora 3-2. 3auer OIIK-5
uKa Omnpenenenne 00BEMHOHM IUIOTHOCTH IK-5
ANEKTPUYECKON DHEPTUU  IJIOCKOTO
KOHJICHCATOPA.

14 | Daexkrpuuec | Jlaboparopnas pabota 3-3 3a4er OIIK-5
TBO M Omnpenenenne TOPU30HTATEHON K5
MAarHeTH3M COCTaBJISAIOLIEH HAMPSHKEHHOCTH
Tema 14. MarHuTHOTO TOJIA 3eMJIM 1O METOIY
MaruuTHble I'aycca.

SIBJICHUS. JlaGopatopHas pabota 3-4. 3auer OIIK-5
N3mepenue TOPU30HTAJIBHON K-5
COCTaBJISAIOLIEH HaNpsKEHHOCTH
MarHUTHOTO MOJI1 3eMJIM C MOMOUIbIO
TaHTeHC-TaJlbBAaHOMETPA.
Jlaboparopuas pabota 3-5. 3auer OIIK-5
HccnenoBaHre MarHUTHBIX CBOWCTB K5
(dbeppOMarHuTHHIX MaTEpPUAJIOB.
JlaGopatopHas pabota 3-6. 3auer OIIK-5
Omnpenenenne Touku Kropu. TK-5

17 | Daexkrpuuec | JlaGoparopHas padora 3-7 3a4er OIIK-5
TBO M N3yuenne MTOJIYITPOBOTHUKOBOTO TK-5
MarHeTusm MO,

Tema 15. JlaboparopHas padoTta 3-8. 3auer OIIK-5

Ilepemennsiii | [lepexoaHbie IIPOLIECCHI B [K-5

TOK. AIIEKTPHUYECKUX T[ETISIX.

Onexrpomart | JlaGopartopHas pa6ora 3-9. 3auer OIIK-5

WUTHBIC deppope30HaHCHBIN CTaObMIM3aTOP K-5

KoJIeOaHUs U HaMpsOKEHUS.

BOJIHEL. JlaboparopHas padora 3-10. 3auer OIIK-5
DNeKTPOHHBIN ocLmiorpagd. MK-5
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4 cemectp. OnTuka.

18 | Tema l MoaenupoBaHie ONTUYECKUX CUCTEM. cobecen | OIIK-5
oanue | (TTK-5)
19 | Tema 1 Onpenenenue YBEIINYECHHUS c OIIK-5
MHUKPOCKOTIa nperoa | (ITK-5)
BaTeIIEM
20 | Tema 1l Onpenenenue [MoKa3aTeiIst cobecen | OIIK-5
- B R T
21 | Tema?2 N3ydyenne cnexkTpampHOro mpubdopa c OIIK-5
YM-2. npenoga | (ITK-5)
BaTeIIEM

22 | Tema2 Nurtepdepomerp dadpu-Ilepo. OIIK-5
(TIK-5)
23 | Tema 2 Onpenenenue roxasareiist cobecen | OIIK-5
ey O TP IOM|2 | g | (1)
24 | Tema 3 OnpeneneHre MPEIOMIISIFOIIECTO yTiia c OIIK-5
OUIPU3MBI npenosa | (TTK-5)

Ba-
25 | Tema3 Onpenenenne paauyca KPUBH3HBI TeJIeM OIIK-5
JTUH3BI IPU IOMOIIHU Kosell HproToHa. (ITK-1)
26 | Tema3 N3mepenue KOHIIEHTpPAIUU PacTBOPOB cobecen | OINIK-3
C TIOMOIIbI0 HHTEp(DEpoMETpA. osanne | (ITK-5)
27 | Tema 4 N3yuenne nuppakiMOHHON pPELIeTKH, c OIIK-5
Cr0G0GHOGTH papemomet npenioza | (ITK-5)

Ba
28 | Tema 3 CpeMKa rojorpaMMbl BO BCTPEUYHBIX TeJeM OIIK-5
MyYJKax. (ITK-5)
29 | Tema 4 Wzyuenne pomu  Ou(pPaKIMOHHBIX cobecen | OIIK-5
g]ra[i;iigxoro HfOGpaxceq})IZII:mpOBaHHH osame | (TTK-5)
30 [ Tema$s Nzyuenue SIBJIICHUSI BpaIeHUs c OIIK-5
TUIOCKOCTH TOJIIPU3AIHH. nperoza | (TTK-5)

Ba
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31 | Tema$s N3yuenne OCHOBHBIX SBJIICHUI TeJIeEM OIIK-5
MOJISIPU3ALIUT B napajuIeIbHBIX (ITK-5)
CBETOBBIX ITyYKaX.
32 | Tema$s CHEeKTpPOCKOMMMYECKOE  HCCIICIOBAaHUE cobecen | OIIK-5
XPOMAaTHYECKOH MOJIIpU3aliy CBEeTa osamme | (ITK-5)
33 | Tema s Nzydenue KPUCTATIOONTHYECKHIX c OIIK-5
SBJIICHMA TIpU TIOMOIIM  TOJIIpH3a- npenoa | (ITK-5)
IIUOHHOTO MHUKPOCKOTIA
Ba
34 | Tema$s HccnenoBanue  MOJIIPU3ALMOHHOTO TeneM OIIK-5
cBeTa  (JMHEW-Has, KpyroBas U i
AIUTMNTHYECKAs MTOJIIpU3aLns) (TTK-5)
35 | Tema 6 HccieqoBanne 1DOIJIOIIEHUS CBeETa cobecen | OIIK-5
npu nomoiu crekrpodoromerpa CD- i
46. 3akoH byrepa-bapa. osatme | (IIK-5)
36 | Tema 6 [Tpomyckarormas CIIOCOOHOCTH c OIIK-5
UHTEPPEPEHIIMOHHBIX CBETO(DUIBTPOB npenoa | (ITK-5)
Ba
37 | Tema 7 ['enuii-HeoHOBBIN J1a3ep KaK UCTOYHUK TeJIeM OIIK-5
MOHOXPOMAaTHYECKOTO CBeTA. (IIK-5)
NuTepdepennus KOT€pPEHTHOTO
W3ITyYCHUSI.
38 | Tema 7 He-Ne nasep HETIPEPHIBHOTO cobecen | OIIK-5
neiictBus. Judpaxius KOrepeHTHOTO osanne | (ITK-5)
CBeTa.
39 | Tema 7 I'enepanyst KpaTHBIX TAPMOHUK c OIIK-5
npenoaa | (TTK-5)
Ba
40 | Tema7 Onpenenenue CIEKTPAILHOU TeJNneM OIIK-5
[TUPHHBI U3ITY9ICHUS i
MOJTYITPOBOTHUKOBOT'O JIa3epa. (ITK-5)
5 cemecTp. ATOMHas (u3HKa.
41 | Tema 1l CranuonapHoe ypaBHEHHUE cobecen | OIIK-5
IHpe)erepva. :‘)J'IeKTp(BH B osanme | (TK-5)
OJTHOMEPHOM MOTEHIIATILHOHI sIMe
42 | Tema 2 M3ydeHrne JBIKEHUS 3apsSKCHHBIX cobecen | OIIK-5
HacTii opanue | (TIK-5)
43 | Tema 2 Omnsit Pezepdopna cobecen | OIIK-5
oanue | (TTK-5)
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44 | Tema 3 CnexTpasibHbIE 3aKOHOMEPHOCTHU 5 cobecen | OIIK-5
aToMma BOJOPOJA U €T0 U30TOIOB.
AOPO opanne | (IIK-5)
45 | Tema 4 N3yuenue CIIEKTPOB aTOMOB 4 cobecen | OIIK-5
€JIOYHBIX METAJIJIOB.
- opanne | (IIK-5)
46 | Tema 4 CTpyKTypa MOJICKYJISIPHBIX CIIEKTPOB. 5 cobecen | OIIK-5
opanne | (IIK-5)
47 | Tema 4 OCHOBBI CIIEKTPAITLHOTO aHATN3A. 5 cobecen | OIIK-5
opanne | (IIK-5)
48 | Tema 4 CepuasibHbIE 3aKOHOMEPHOCTH aTOMa 4 cobecen | OIIK-5
ATIOMUHHUSL.
oanue | (TIK-5)
49 | Temas DddexT 3eemana. 5 cobecen | OIIK-5
oanue | (ITK-5)
50 |Temas ToHkast ~ cTpyKTypa CHEKTPaJbHBIX 4 cobecen | OIIK-5
JINHUI
oanue | (TIIK-5)
51 |Tema6 N3ydyeHne cCoekTpaabHOTO COCTaBa ) cobecen | OIIK-5
n3nyyenus: He-Ne nazepa.
i P opanme | (TTK-5)
52 | Tema 7 Crektpsl HOTJIOUICHHUS u 4 cobecen | OIIK-5
JFOMUHECIIEHIINN pyOrHa
HEHIIH DY opanue | (TTK-5)
6.1. Il1an camocTosITE/IbHON PA0OTHI CTY/1ICHTOB
Cemectp 4. OnTuka
Ne Tema Bun 3ananue Pexomennyemas Konunuectso
HEJI. CaMOCTOSITEITLHOU auTeparypa 9acoB
paboThI
1 Tema 2 ['pamynpoBka chopmynupoB | Meronnueckue 1
MOHOXpOMaTopa aHo B YKa3aHUs K
YM-2 omnucaHuy j1a0. | BBHITIOJHEHHUIO
paboThI 1a0. paboThI
2 Tema 2 OKcrnepuMeHTalIbH | copmyaupoB | MeTtoauueckue 1
o€ oTpeJieieHne aHo B YKa3aHus K
rokasare’st OTHCAHWH J1a0. | BHITOIHEHHIO
IIPETOMIICHUS paboThI na0. paboTbI
TIPU3MBI
3 Tema 3 DKcnepuMeHTanbH | chopmynupoB | Meroamueckue 1
0€ oTpeieieHne aHo B YKa3aHUs K
panuyca KpUBHU3HBI | ONMCAHHH J1a0. | BBITOJHEHHIO
JIUH3BI paboTHI 71a6. paboThI
4 Tema 4 JKCIIEpUMEHTaNbH | copmynupoB | Metoauueckue 1
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0€ Ompe/eNieHne aHo B YKa3aHUs K
paspelaromen onucaHuu j1al. | BBIOJIHEHUIO
CITOCOOHOCTH paboThI 71a6. paboThI
TG PAKITUOHHON
pelIeTKH
5 Tema 3 Copemka chopmynupoB | Meronudeckue 1
rOJIOTPaMMBI BO aHo B YKa3aHUs K
BCTPEYHBIX MyYKaX | OMUCAHUU JIa0. | BHIIOIHEHHUIO
paboTHI 71a6. paboThI
6 Tema 5 DKcnepuMeHTaIbH | chopmynupoB | MeTtoaudeckue 0.5
o€ Ompe/eieHne aHo B YKa3aHUs K
YIIeIBHOTO OINKCAHWH J1a0. | BBITOJHEHHIO
BpaIeHus paboThI 71a6. paboThI
pacTBOpOB caxapa
7 Tema 5 Onpenenenue chopmynupoB | Meronuyeckue 0.5
THUIA MOJIIPU3ALUN | aHO B yKa3aHMs K
CBeTa. OMKCAHUU J1a0. | BBIITOJIHEHUIO
[TocTpoenue paboThI 11a6. paboThl
Jarpamm.
8 Tema 5 Onpenencane chopmynupoB | Meronuyeckue 0.5
BEJIMYMHBI aHo B YKa3aHUs K
JBYJIy4erpesioMyie | ONMCAHWH J1a0. | BBITOJHEHHIO
HUS CIIFONIHON paboThI 11a0. PaGoTsl
TUTACTUHKH
9 Tema 5 OKCIEPUMEHT. chopmynupoB | Meronuyeckue 0.5
oTpenieieHne aHo B yKa3aHMs K
TOJIITIH OTHCAHUU J1a0. | BHITTOIHEHUIO
CITIO/ISIHBIX paboThl 1a0. paboThI
TTACTUHOK
METOI0M
MOJISIPU3AIUU
10 | Tema 6 OKCTIIEpUMEHT. chopmynmpoB | Meronndeckue 0.5
Onpenenenue aHo B YKa3aHus K
Kod(umeHTa ONMCAHUU J1a0. | BHIIIOJHEHUIO
MOTJIOUICHMS Ha paboThI na0. paboTbI
CD-46.
11 | Tema6 OKcrepuMeHTalbH | copMynupoB | Meroauueckue 0.5
0€ OTIpeieIeHne aHo B YKa3aHUs K
MPOITYCKAHUS OTHCAHUU J1a0. | BBHITTOIHEHUIO
CBETO(MIBTPOB paboTHI 71a6. paboThI
12 Tema 7 AKCTIIEPUMEHTAIBH | chopMynHupoB | MeTtogudeckue 0.5
o€ oTpeJieieHne aHo B YKa3aHUs K
MaKCHUMAaJIbHOTO OTHMCAHWH J1a0. | BHITOIHEHHIO
nopsiKa paboThI na0. paboTbI
uHTeppepeHn
13 Tema 7 DKCIIEpUMEHTaNbH | chopmynupoB | MeTtoaudeckue 0.5
0€ OTIpeieIeHne aHo B YKa3aHUs K
MOITHOCTH OTHCAHUU J1a0. | BBHITTOIHEHUIO
TapMOHHK paboThI 71a6. paboThI
TBEPJOTEIBHOTO
Jazepa
14 Tema 7/ DKCIIEPUMEHTaNIbH | chopmynupoB | MeTtoaudeckue 0,5
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o€ oIpeieieHne aHo B yKa3aHHs K
HIUPUHBI OINKCAHWH J1a0. | BHIITOJHEHHIO
U3ITYYCHUS paboThI 71a6. paboThI
HOJYIIPOBOTHUKOB
oro Jjasepa
15 | Tema 7 HabGmronenue chopmynupoB | Meronudeckue 0,5
nudpakiuu He-Ne | ano B yKa3aHUs K
nasepa. onucaHuu j1al. | BBIIOJIHEHUIO
DKCIepuMeHTalbH | paboThI 71a6. paboThI
0€ ONpE/EIIEHNE
MIOCTOSIHHOM
TU(PPaKIUOHHOM
pELIeTKH
Cemectp S. ATomHas pusnka
Ne Tema Bun 3anaHue Pexomennyemas KomnuectBo
Hel. CaMOCTOSITENIbHON auTeparypa 4acoB
paboThI
1 Tema 1 KomnbrotepHoe chopmynupoB | Meronnueckue
MOJICITUPOBAHHE aHo B yKa3aHHs K
JEKTPOH B OINUCAHUH J1a0. | BBIITOJHEHHIO 1
NOTEHLIMATbHON paboThI 1a0. paboThI
sMe
2 Tewma 2 Komneroreproe chopmynupoB | Meroauueckue
MO/JICJINPOBAHUE. aHo B yKa3aHHs K 1
OmneiT Pezepdopaa | onucanuu nab. | BHITOJTHEHUIO
paloThI 1a0. paboThI
3 Tema 3 OKcnepuMeHTalIbH | copmynupoB | Mertoguueckue
oe HalroieHne aHo B yKa3aHHs K
CTHEKTPATBHBIX OTIMCAHWH J1a0. | BHITOIHEHHIO 1
3aKOHOMEPHOCTEH | paboThI na0. paboTbI
aToma BOAOpOaa U
€ro M30TOINOB
4 Tema 4 SKCIEPUMEHTaIbH | copmyaupoB | MeTtoguueckue
0€ U3y4eHue aHo B yKa3aHHs K
CIIEKTPOB aTOMOB | OMKCAHUU J1a0. | BBHITTOJTHEHHUIO 1
IEJIOYHBIX paboThI na0. paboTbI
METAaJUIOB.
5 Tema 4 SKCHEpUMEHTANbH | chopMynupoB | Meroauueckue
oe Ha0uo/1eHne aHo B YKa3aHUs K 2
TOHKOHM CTPYKTYpHI | ONMCAHHH J1a0. | BBITOJHEHHIO
aToMa HaTpus paboTHI 71a6. paboThI
6 Tema 4 OKcrepuMeHTalnbH | copMynupoB | Meroauueckue
0€ ONpe/IeNIeHne aHo B yKa3aHMs K
SHEpPIruu OINKCAHMH J1a0. | BBITOJHEHHIO 2
JIUCCOITUAITIN paboThI 71a6. paboThI
MOJIEKYJIBI 012
7 Tema 5 OKcrnepuMeHTalIbH | copmyaupoB | MeTtoauueckue
oe HabroIeHne aHo B yKa3aHHs K 9
pacuienaeHus ONKCAHWH J1a0. | BBIITOJIHEHHIO
CHEKTPaJIbHBIX paboThI 1a0. paboThI
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JIMHUH B
MarHUTHOM T10JI€

8 Tema 6 DKcrnepuMeHTanbH | chopmynupoB | Meroauueckue
oe HabroIeHne aHo B yKa3aHHs K
CHEKTPaJIbHOTO OMKCAHUU J1a0. | BBHIITOJIHEHUIO
cocTraBa paboThI na0. paboTbI
n3nyaenus He-Ne
Ja3epa

9 Tema 6 AKCHEPUMEHTAIBH | chopMynHpoB | MeTtogudeckue
0€ ONpEEIIEHNE aHo B YKa3aHUs K
MOCTOSTHHOU OMMCAHUAX BBITIOJTHEHUIO
Credana- nab. pador nab. pador
bonsimana

6.2. MeTtoanueckue yKa3aHHus 110 OPraHU3ALUHM CAMOCTOSATEJIbHOI PadoThI CTY1eHTOB

HoApOOHOE ONMCAHNE NTPOBEICHUS IKCIIEPUMEHTA, 3HAKOMCTBO C ONMCAHHUEM Ja00PaTOPHOH
paboTHLI.

IpY TTOJTy4EHUH JOITyCKa MPeroiaBaTeNb o0pailaeT BHUIMaHie Ha TPeOOBaHUS K OTYETHOMY
Mmarepuaiy.

Ooubmmorpaduueckre CpaBKu Ha HICTOYHUKU HH()OPMAIMH U CIIPAaBOYHBIN MaTepHall.
Yepe0BaHNe TBOPUECKOM pabOThI Ha 3aHATHIX C 3aJaHUSIMHA BO BHEAYTUTOPHOE BPEMSI.

BO BpeMsI JIOITYCKa JaeTCs YeTKUI MHCTPYKTAX IO BHIITOJHEHUIO CAMOCTOSTEIBHBIX 3aJaHNH,
YKa3bIBAIOTCS 11€J1b, YCIIOBHS BBIIIOJTHEHUS, 00beM pabOThl M CPOKH BBHITIOJTHEHUSI.

IIpU OTYETE JIaOOpaTOPHOU PabOTHI OCYIIECTBISAETCS TEKYLIUI YUeT U KOHTPOJIb 32
CaMOCTOSITENIbHON paboTOM CTYIEHTOB.

JlaeTcs OLeHKa paboThl, 0000111aeTCsl yPOBEHb YCBOCHHUSI HABBIKOB CAMOCTOSITEIILHON U

TBOPYECKOH pabOTHI.

7. IlpuMepHasi TEeMATHKA KyPCOBBIX padoT (IIPOEKTOB) (IPH HAJITUYMH):

KypcoBble paboTbl He IpeycCMaTpUBAOTCS
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8. YueOHo-MeTOoAMYeCKOEe M HH(POPMALMOHHOE 00ecTiedeHre JUCIUIIMHBI (MOAYJIsA):

(1-3 cemecmper)
Ocnosnas numepamypa:

1. MexaHnuka: 1abopatopHsIid mpakTuky™m / UpkyTckuii roc. yH-T ; cocT.: B. B. Jlopoxosa [u ap.]. -
Wpkyrck : M3a-Bo UT'Y, 2009. - 118 c. : un. ; 20 cM. - bubnuorp. B KOHIIE T71aB.

2. Monexymnsipaas ¢usuka [Tekcr] : maboparopHsiii npaktukym / Upkyrckuii roc. yH-T ; pea. . I'.
[Ipocekuna ; coct. U. I'. Ilpocexkuna [u ap.]. - Upkyrck : U3n-Bo UT'Y, 2012. - 183 c. : . ; 20 cwm. -
bubmuorp.: c. 183.

3. DnekrpuuecTBo U MaraeTusM [Tekcr] : mabopaTopHsblil mpakTUKyM 110 Gusuke / UpkyTckuii roc.
yH-T ; pea.: A. JI. AdbanaceeB, B. M. JleBuant. - Upkyrck : M3a-Bo UI'Y, 2005. - 140 c. : un. ; 30 cm.
- bubnuorp. B KoHIIe pa3i.

/lononnumenvnan
1. OmmbOxu u3mepennii pusndeckux Bennunt [Tekcr] : yae6. mocodue / A. H. 3aiinens. - 3-e u3z.,
crep. - CIIO. : Jlans, 2009. - 108 c. : rpad. ; 20 cm. - bubmauorp.: c. 107. - ISBN 978-5-8114-0643-2
2. Mexanwuka [Tekcr] : ocHoBHBIE 3ak0oHBI / U. E. ponoB. - 7-¢ u3., ctep. - M. : bunowm. JIa0.
3nanuid, 2005. - 309 c. : rpad. ; 22 cMm. - (O6mas dpusuka). - [lpeam. ykas.: c¢. 304-309. - ISBN 5-
94774-196-2.
4. ®dusuka makpocucteM [Tekcr] : ocHoBHBIE 3aKkoHbI / WI.E. UponoB. - 2-¢ u3n., xpom. - M. : bunom.
JIaGoparopus 3nanmit, 2004. - 207 c. : un ; 22 cm. - [Ipeam. ykas.: c. 200-207. - ISBN 5-94774-122-9.
5. MonekynsipHas ¢usuka [Tekct] : maboparopHslii npaktukym / UpkyTckuit roc. yH-T ; pea. A. /1.
Adanacees. - Upkyrck : M3a-Bo UT'Y, 2003. - 156 c. : un. ; 20 cM. - bubnmorp. B KoHIIE pa3l.
6. DnextpomarneTusm [ Tekct] : ocHOBHBIE 3aKOHBI: Yueb. mocobue st ctyn. By3os / MLE. Mponos. -
4-e uzg., uctp. - M. : bunom. Jlabopatopus 3Hanuit, 2003. - 319 c. : wn ; 22 cwm. - [Ipeam. ykas.: c.
317-319. - ISBN 5-94774-092-3.

(4 cemecTp. OnTHKa)
a) OCHOBHas JUTEparypa:
1. Kamuruesckuit H.M. BonHoBas onrtuka [OnekrpoHHbId pecypc] -MockBa: Jlanp, 2012.-466 c.
OBC.- Heorpannu. Jloctym.- ISBN 978-5-8114-0666.
2. W.E.Hponos. 3amaun mo obOmieii ¢pusnke. [IaeKTpoHHBIA pecypce].-Mocksa: Jlanb,
2009.-416c¢.- Heorpanuu. {octyn.-ISBN 978-5-0319-6.
3. Uymak B.B. BomnHoBas ontuka B mpumepax H 3amavax. Yuebnoe mocoome PUO
UI'Y. Upkyrck, 2012r. Pexum nocryna : U3 “bubamnotex”.-Heorpan. [doctym.
Y.1. ISBN 978-5-9624-0579-7.
4. byrukoB E.M. Ontuka.-Mocksa: Jlans, 2012.-607 c: OBC Jlans.- Heorpas.
Hoctyn.-ISBN 978-5-8114-1190.
5. Hponos U.E. BonHossie mpoiteccsl. OcHOBHBIE 3aK0HBI.-MockBa:BMHOM.-2013.-
265 ¢.-OBC “Pykont”.-Heorpan. Jloctym.- ISBN 978-5-9963-2251.
0) IOMOJHUTENbHAS JIUTepaTypa:
1. AxmanoB C.A. Hukutun C. ®usnveckas ontuka. M3marensctBo: MI'Y, 2004 (3 5k3)
2.CuByxuH /. B. O6muit kypc pusuxu.- M., 1980.- T1.- 419 c.(14 7x3).
3.CasenweB U. B.Kypc obmieii puzuku.- M., 2009. T1.- 312 c.(1 3x3)
4.Deitnman P, Jletiton P, Connc M. delinmanoBckue ekiuu o ¢usuke.// [Tox obmr. pen.
JleBanroxuna A.I1. M., 2012 1 3.(1 7k3).
5. Onpenenenue CeKTpaabHON MIMPHUHBI U3TYYSHHUs OIYIPOBOIHUKOBOTO JIa3epa: METO. yKazaHus/
coct. JL.U. llenuna.- Upkyrck: U3n-so UT'Y, 2015.-12 c.(5 2x3.)
6. 'eHepanyst KpaTHBIX TapMOHHK: : MeToA. ykazauus/ coct. JL.W. Ulenuna.- Upkyrck: Uzn-so UT'Y,
2010.-16 c.(1 7k3).
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(5 cemecTp. ATOMHas pu3nka)
@) OCHOBHas Tumepamypa.

1. AtomHas ¢usuka [DnekTpoHHBIN pecypc] : yueOnuk /O.B. Inonsckuii.-Jlanb, 2010- Pexum
noctyna:http://e.lanbook.com/books/element.php?pll_id=442.-Pexxum nocryma: DBC “U3a-Bo
Jlanp”.-Heorpanunu. noctyn.-ISBN 978-5-8114-1004-0.

T.1: Beenenue B aromuyto ¢puszuky.- Mocksa: Jlanp. 2010.- 557 c..- ISBN 978- 5-9221-

0645-0.

2. CuByxwuH, JI.B. O6muii kypc ¢uszuku [DnekTpoHHBIH pecypc] : yueoHoe mocodue B 5 1. T.V.
AtomHas u snaepHas ¢usuka.-3-¢ u3a. Crep.- MockBa: ®UIMATIIUT, 2008.-784 c. Pexxum
nocryna :9bC “Aibykc.- Heorpannu. noctyn.-ISBN 978-5-9221.

3. Hymrytun, Hukonaii Koncrantunosuu. ®@usuka. @u3uka aTOMHBIX sBIEHUH .Y4e0. mocolue.:
Nzn-Bo Ury, IN'ox uza. 2007. — (273k3.)

0) OonoHumenbHas TUMepamypa:
1.  MunantbeB. ®uszuka aroma u aTOMHbIX siBjIeHu#. M31-8o BIL, 2010. — (19k3).
2. I'puropeeB. FO.M. @usuka aroma U aTOMHBIX sBieHuil: yueO. [locobue s By30B.-M.:
®usmariut, 2015.-366 c.-ISBN 978-5-9221-0645-0. — (13x3)
3. Omnpenenenue nocrosinHoi Credana-bonbiiMana ¢ TOMOIIbIO MUPOMETPA C
McYe3aronie HUThIo: MeToaudeckue ykasanus/ coct. JIL.U. Illenuna,
B.B. JIszranos.- Upkyrck: U3n-so UT'Y, 2014.-15 c. — (5 3k3).
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B) IPOrpaMMHOe ofecrneyeHue
UCIIOJNIB3YI0TCs cTanaapTHbie cpeacTBa Windows u MS Office.

r) 6a3bl JaHHBIX, THHOPMAITMOHHO-CIPABOYHBIE U TOMCKOBBIE CUCTEMBI:
HHTEPHET PECypChl B CBOOOIHOM J0CTyIIe U Ha caiite 'Y wWww.isu.ru, gpusudeckoro daxkynbrera u

obpazoBatensHOM nopTane UT'Y.

9. MaTepuajibHO-TEXHUYECKOE o0ecneyeHne JUCHUMIIIMHBI:
Obecnevyenue Ha 1-3 cemecTpbI:

JlaGopaTOpHBIi MPAKTUKYM 110 MEXaHUKE.

JlaGopaTOpHBI MPaKTHK M IO MOJIEKYJISIPHON (hU3HKE.
JlaGopaTOopHBIi IPAKTUKYM I10 3JEKTPUUYECTBY U MArHETU3MY.
CerteBoii cepBep (KOMIIBIOTEPHBIN Ki1ace).

[lepconanbHble KOMIBIOTEPHI (KOMITBIOTEPHBIN KJIACC)

YyeOusbie mocodus.

Obecnevyenue Ha 4 cemecTp (OnTHKA):

1 .Onpenenenue nokasarens npenomienus npusMel.( Pryrnas namma JIPK-120, ronnomerp
I'C-5).
2. Omnpenenenuie paanyca KpUBU3HBI JTMH3bI U JJIMHBI CBETOBOM BOJHBI C IIOMOILBIO
kouer; HetotoHa, (Mukpockonn OU-21, pryraas namma JIPK-120)
3. Uzydenue nornomienust kpuctawios LiF. 3akon Byrepa-bapa.(cniektpodoromerp CD-46).
4. Nzyuenue cnekTpaibHOro npuodopa (MoHoxpomatop YM-2, prytHas namna J[PK-120, neonoBas
Jlamria)
5. U3ydenune nuppakiiMOHHOM pelIeTKH, ONpeAesIeHUe ITTNHbI CBETOBOW BOJIHBI
. (rornomerp I'C-5, pryrHas namna JIPK-120)
6. MI3y4yeHue siBIEeHUS BpallleHus IIOCKOCTH nosipuzauuu (pedpaxromerp PHII-3,
nossipumerp CM-2)
7.13y4yeHrie OCHOBHBIX SIBJIEHUHN MOJSPU3AIMH B MTapajlIeNIbHbIX CBETOBBIX MydKax (Y cTpoicTBO,
MO3BOJISTIOIIEE TIOJTYYaTh ¥ aHAIM3UPOBATh Mossspu3oBanHblii cBeT E.Leybord's Nachfolger, onrrueckwuii
KJIMH 1 HAa0Op CITIOJSIHBIX TUIACTHHOK).
8.CIIEKTPOCKONMUYECKOE UCCIIEN0BAHNE XPOMATUUECKON MOJIIPU3aLlUU CBETA
( MoHOXpOoMaTop YM-2, namma HakaJWBaHHS, ONTHYECKas CKaMbs C JIMH3aMHU,
aHaAJIN3aTOPOM U MOJSPU3ATOPOM)
9.UccnenoBanue noiasipu30BaHHOTO CBeTa (renuii-HeoHoBsIi Jazep JII'-209, ceneHoBbli poTo3E€MEHT,
MuKpoamnepmerp M20, onTuueckasi CKambsl.)
10. Habnronenue nHTEpPEPEHIIMOHHBIX TI0JI0C PAaBHOT'O HAKJIOHA U OIpe/esieHHe
nopsiika uHTEpGEPEHITUN TIPH UCTIoab30BaHnu He-Ne nmazepa kak ncTouHmKa
MOHOXPOMaTHUECKOro cBeTa (renuit -HeoHoBsIN nazep JITM-01, ontuyeckast ckambs ¢
IJI0CKONAapAJUIEIbHON MIJIACTUHON U MUKPOOKYJISIPOM. )
11.Ha6monenue audpakiimonHoi kapTuHbl ¢ nomoiibio He-Ne nazepa (nazep JITM-01, ontrueckas
CKaMbs ¢ HA0OpOM JAU(PPAKIIMOHHBIX PEUIETOK U MUKPOMETPHUUECKOH IIEIBIO)
12. CBeTOGMIBTPHI-IPOCTEHIITHE MOHOXPOMATOPHI cBeTa (criekTpodoromerp Cd-46)
13. V3yuenue ponu AUPPaKIIMOHHBIX SBJICHHUH B HOPMHUPOBAHUH ONTHYECKOTO
n3o0pakenus (ontudeckas ckambsi OCK-2, Habop nuadparm. 1upakiiMOHHBIX PELIETOK, TYOyC ¢
OTCUETHBIM MHKpOMETpHUYecKuM ycTporictBom MOB-1-15).
14. Onpenenenne CIEKTPAIbHON MMPUHBI U3TYYEHUS MTOTYIPOBOIHUKOBOIO JIazepa
(xkpacHbIit 1azepubrit tuoa U22000, moroxpomatop MJIP-23, ®DVY-22, camonucen EZ-4).
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15. CpeMka rojorpaMmbl BO BCTpeuHBIX TMydkax (CTaOMIM3MpOBAaHHBIA TeNUii-HEOHOBBINH Jasep,
ONTHYECKAsi CKaMBbsl).

O0ecneyenune Ha S cemecTp (aTOMHasA PU3NKA):
1 W3ydeHue [BH)KEHUS 3apsUKEHHBIX 4YacTHLl (KOMIBIOTEPHOE MOJIEIMPOBAHUE,
MEPCOHANBHBINA KOMIIBIOTED).

2. Cranmmonapnoe ypaBHenue llIpeaunrepa, yactuiia B OJHOMEPHOM MOTEHIMAIBHOM siME

(KOMIIBIOTEPHOE MOJIETUPOBAHUE, IEPCOHATBHBIM KOMITBIOTED).

3. Onsit Pesepdopaa (KOMIIBIOTEpPHOE MOACTUPOBAHUE, IIEPCOHATBHBIN KOMIIBIOTED).

4.M3ydyeHue mpocToro u cioxHoro 3¢ dhexToB 3eemana (razopaspsaanas samma JPIII,

aniekTpoMaruut, cekrporpad MCII-51, I13C-kamepa TGE-1304-U)

5. ccrienoBanue CIIEKTPOB MOTJIONMICHUS U JIIOMUHECIIEHITUH pyouHa (cmekrpodotomerp MPS-

50L, nazep JITUITU-8, cniekTpanpHas yctaHoBka Ha 6aze HUUIID)

6. M3ydeHue cepuaibHbIX 3aKOHOMEPHOCTEH B CIIEKTPE BOJAOPOA U ero u30TomnoB (rorrnometp ['C-

5, BOIOpOAHAs U e TepeBast JIaMIIbI)

7.M3ydyeHne cuekTpajlbHOTO COCTaBa IeJuil-HEOHOBOTO Ja3zepa ( KoMIopaTop, reiui

HEOHOBEI Jla3ep, criekrporpad )

8. OcHoBHI criekTpanbHOro ananusa (Cnexrpansusie mpubdopsl MCII-22, UCII-28.

I"'enepatops! ayrosoro paspszaa JAI'-2 u uckposoro paspsana UI'-3. MukponeHncuto METp

MD-100. Ctunockon CJI-11.)

8. M3yueHue crieKTpoB aTOMOB IIEJIOYHBIX METAJUIOB ( MOHOXpoMaTop YM-2, naMiibl HaTpueBas U

prytHas JIPK-120)

9. ToHkas cTpyKTypa clieKTpajbHbIX JUHUHN (roHnomeTp I'C-5, nammna HaTtpueBas)

10. CtpykTypa MosiekyisipHbIx ciekTpoB (crekrporpad MCII-51, pryraas namma JIPK-120, namma

HaKaJIUBaHUs, KIOBETA-TIEYb C MOJIOM).

11. Onpenenenue nocrostHHoi Credana-bospiiMana ¢ MOMOIIBIO TUPOMETpaA € UCUE3aIoIIeH

HUTHI0. (ITupometp JIOII-72, uctounuk nutanus ATH-2335, ncTOYHUK MUTaHUS TOCTOSIHHOTO

toka b5-43, Bonsramnepmerp 1udposoii B7-40/1).

12. Yuebnsle nocodus. [TnakaTsl.

Ha ¢akynbrere wumeercs KOMIBIOTEPU3HPOBAHHAS — ayIUTOPHs, TNpeAHA3HAYCHHAs UL
CaMOCTOSITENIbHOW pabOThl, C HEOorpaHUYEeHHBIM jgoctynoM B HMurepuer. Kpome Toro, mumeercs
MOMEIIIEHUE 711 XpaHEHHs] U PEMOHTA JIa00paTOPHOTO 000PYIOBAHMS.

OOopynoBanmne: MakeTbl 3KCIIEpUMEHTANIbHBIX 3aa4. OOpa3iibl UCCIIEyEMbIX MaTEPHAIIOB U OOBEKTOB.
N3mepurenbHas anmnaparypa.
10. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

3aa4un U3JI0KEHUS U U3YUEHUS JUCHUILIMHBI PEa3yIOTCS B CIEAYIOMUX popMax
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ACATCIIBHOCTHU

L4 ﬂaﬁopaTopnble paﬁoTbI, HaIpaBJICHHBIC Ha AKTHWBHU3AILHUIO IMO3HaBaTEIILHOM JACATCIIBHOCTHU

CTYACHTOB U npn06peTeHI/m HWMU HABBIKOB PCIICHHUA MMPAKTHYCCKUX U HpO6HeMHbIX 3aaa4,
¢ KOHCYJbTAIHUM — CKCHCACIIBHO AJIA BCEX KETAIOMUX CTYACHTOB,

e caMOCTOsITeJIbHAsi BHeayJAWTOpHasi pa0doTa HampaBlieHa Ha TNPUOOPETEHHE HaBBIKOB

CaMOCTOATCIIBHOI'O PEIICHHU 3a4a4 110 JUCHUIITINHE,

L4 TeKyIIII/Ii/i KOHTPOJIb 3a ACATCIIBHOCTBIO CTYACHTOB OCYHICCTBIACTCA Ha HNPAKTHYCCKHUX
3aHATUAX B XOA€ BBIIIOJTHCHUSA Ha60paTOpHLIX pa60T, B TOM 4YHMCJIC IIPU 3alIUTC PC3YyJIbTATOB

10 TIpoJieTaHHoM padoTe (cobecemoBanue).

11. Ouenounsie cpeacrsa (OC)

K Bugam KOHTPOJIS OTHOCATCA:

yCTHBIE (POPMBI KOHTPOJIS;
NUCbMEHHBIC (POPMBI KOHTPOJIS;

K mpaouyuonnvim popmam KoHmpoas omocamcsi:

cobeceoBanue
3a4yer
TECT

®onp oueHouHbIX cpeacTB (POC) mpencraBieH B MPUIOKEHHUH.

11.1. OueHounble cpeacTBa JJi1 BXOJHOIO KOHTPOJISA (MOTYT OBITh B BHJI€ TECTOB C 3aKPbITHIMU HIIU

OTKPBLITBIMU BOIIPOCAMH, a TAKKC B BUJC CO6€C€[{OBaHI/IH C HpeHOILaBaTeHeM).

11.2. OueHoyHble CPeACTBA TEeKYHIEr0 KOHTPOJs (HOPMUPYIOTCS B COOTBETCTBUU C llomoxkeHuem o

0aJUIbHO-PEUTHHTOBOW CHUCTEME YHHBepcHTETa (MOTYT OBITh B BHJE TECTOB, CHUTYallMOHHBIX 3ajad,

JICTIOBBIX U POJICBBIX WP, TUCITYTOB, TPSHUHTOB U JIp.).

1-3 cemecTpbl NpaKTHKYMA:

Hepeqeﬂb KOHTPOJIBHBIX BOIIPOCOB /1JIsI CaMOCTOSITEIbLHOM’ paﬁoTLI CTYACHTOB

HRoOoo~NoGO,r~WNE

11.

12.
13.

14.
15.
16.
17.
18.

0.

D¢ ekt 3eebeka n TEXHUUECKAs peau3alis TEPMOAIIEKTPUUYECTBA. Y CTPOICTBO TepMONIaphl.
DNeKTpOUu3MepUTENbHbIE TPUOOPHI U CPEePbl UX TPUMEHEHUS.

3aBHCHUMOCTB YCKOPEHHS CBOOOHOTO MaJIeHNs OT BBICOTHI U reorpaduueckoi
HIUPOTHI MECTHOCTH.

OcrarouHas nedopmanus U yCIOBHsI €€ BOSHUKHOBEHHS.

du3nyecKkue sIBICHNS IPU CTOJIKHOBEHUH ABYX TEJl.

Teopema I'tolirenca-1lIrelinepa 1 ycioBus €€ IPUMEHUMOCTH.

3aBUCHUMOCThH KapTHHBI CTOSYMX BOJIH OT CHJIbl HATSDKEHUS CTPYHBI.

IIpononpHBIE 1 ONIEPEYHBIE BOJIHBI U CKOPOCTH UX PAaCIPOCTPAHEHUS B CPELIE.
CraTucTrdeckne 3aKOHOMEPHOCTH paclpeiesieHus CIIydalHbIX (GU3NUYEeCKUX BEJIHYHUH.
Pacnpenenenue I'aycca.

Onpenenenue JIMHBI cBOOOIHOTO npolera U 3¢ (HEeKTUBHOTO JUaMeTpa MOJIEKYJIIbI C
HCII0JIb30BAHNEM SIBJICHUSI BHYTPEHHETO TPEHMUS.

CrniocoOslI nepeiayu Tersa B TBEpAbIX Teaax. MexaHu3Mm TerionpoBoAHOCTH. Y paBHeHue Dypre.

I'padmueckoe n300pakeHNE STEKTPOCTATHUECKUX TOJIEeH. DIEKTpHUecKas cXemMa YCTaHOBKH IS
BU3YaJU3alliH AJIEKTPOCTATHYECKOTO MOJIA.

YCTpolcTBO M IPUHIUIT ICUCTBUS KOHIEHCATOPA.

OTnuuuTeNnbHbIE CBONCTBA MMAPAMArHETUKOB. JHAMAarHETHKOB U (JeppOMarHeTUKOB.
DKcIepUMEHTalIbHAS yCTaHOBKA IS onpeniesienus Touku Kropu.

[TpuaIHI paboTHI MOTYPOBOTHUKOBOTO AUO/A.

Crabunuzanus HanpspKeHHs B IIEMH IEPEMEHHOTO TOKa B CIIOCOOBI €€ OCYIIECTBICHUS.
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19.

Y CTpoicTBO U MPUHIIMIT AEHCTBUS 3JIEKTPOHHOTO ocuuiutorpada. OcoOeHHOCTH KOHCTPYKIHH
ocuuiiorpaga B 3aBUCUMOCTH OT THIIA PELIAEMON 3a1auu.

4 cemectp. OnTHKa

IlepeyeHb KOHTPOJILHBIX BONPOCOB VISl CAMOCTOSITEIbHOM PA00THI CTYJIEHTOB HA YeTBEPTOM
cemecTpe

ONoGa~wWNE

10.

B yem cymHOCTb SIBJI€HUS JUCTIEPCUU

Bennuunna kakoii ckopocT (pa30Boil WM rpyNIoBON BXOAUT B 3aKOH MPETOMIICHUS.

B xakoM ciyuae HaOmrogaeTCs AUCepcust HopMaibHas? AHOMaIbHas?

Kak, nons3ysacs Meroiom ®penens, MOKHO OOBSICHUTD IIPSIMOJIMHENHOE paclipOCTpaHEHUE cBeTa?
Kak yctpoena ammiutyaHas 1 ¢pazoBasi AUPpaKIIMOHHBIE PEIIETKN?

KaxoBo ycnoBue nonydeHust riiaBHbIX MAKCUMYMOB?

3anucath GOPMYIIBI IS YTIIOBOM U TMHEHHOMN IHUCTIEPCUU CIIEKTPAIbHOTO Mpudopa.
3anucarh GOPMYIIBI ISl pa3pelIaroieid CIoCOOHOCTH JUPPAKIIMOHHONW PEIICTKH, IPU3MBI U
uHTepdepomerpa.

OOBACHUTD ACHCTBHE MJIACTUHOK B YETBEPTH U 110JI BOJIHBI.

. CxemaTnueckoe npecTaBlieHne 30H BOIU3HU P, N mepexo/ia MmoxynpoBOAHUKOBOIO Ja3epa B
3aBUCHUMOCTH OT IIPOCTPAHCTBEHHOW KOOPJUHATHI X.

HpnMeanne: CTyI[eHT roToB K KOJI.]IOKBI/IyMy u/niam 3a4€Ty, €CJIU OH 3HACT U MOHMMAET OCHOBHBIC
q)OpMy.HI)I " 3aKOHBI OIITUKH, YMCCT UX HNPUMCHATH IJIA pCIICHUS 3a/1a4, 3HACT MCTOAbLI PCIICHUA 3aaa4.

5 cemecTp. AToOMHas pusuka

TemaTuka KOHTPOJIbHBIX SaﬂaHI/Iﬁ " BOIIPOCOB IIO IMMATOMY CEMECTPY IPUBCACHA HHUXKC.

1.
2.

3.

[TocrosinHas Punbepra. B kakux equHuIax u3aMepsercs?

[IpaBuna orbopa mns KBaHTOBBIX uywced: N, |, S, j. Ha3Banwe KBaHTOBBIX YHCET M HYTO
XapaKTepU3yroT?

Pemenne ypaBHenus Ilpeaunrepa misg 3J€KTpoHA B OJHOMEPHOM NOTEHIHAIBHOM SIME€ B
pa3nnuHbIx obnactax: | —x<a, Il - -a<x<a, lll —-x>a, rune a — mupuna MOTEHIINAITLHON

MBI, B IByX ClIy4asXx : Korna sHeprus anexrpoHa (E) Oonbiie noteHuuanbHol 3Hepruu (U) u
E<U.

4. 3anucatb GOPMYIIBI JJIsI IOJTHOM SHEPTHH JIEKTPOHA B aTOMaxX BOJOPOa M HATPHUS.

5. 3anucarb GpopMyIIbl s TOTEHUUAIBHONW SHEPTUU 3JIEKTPOHA B aTOMax BOJOPOJa U HaTpHsl.
6. Uto takoe TepM? EnuHULIBI H3MEpEHUs TEpMa.

7. 3anucarh cepraibHble GOPMYIIBI Yepe3 pa3sHOCTh TEPMOB B aTOME HATPUS JUIS paznu4
HBIX CEpUii: TJIaBHOM, pyHAaMEHTaIbHOU, pe3Koil U Tudy3HOM.

8. 3amucare GpopMyiTy UIE MarHUTHO-OPOUTATIBHOTO MOMEHTa AeKTpoHa (M|).

9. 3anucars GOpMyITy TSI MATHUTHO-CITHHOBOTO MOMeHTa 3siekTpoHa (Ms).

10. Marneron bopa. Ennnunnel nusmepeHus.

11. ®usnyeckuii CMBICI TOCTOSIHHOW TOHKOW CTPYKTYPHI (0 ).

12. CpaBHUTB MO BEJIMYMHE SHEPTHUIO JIEKTPOHHBIX 000JI0YEK, KOJIeOaTeIbHYIO U Bpaila
TEJIbHYIO SHEPTUIO MOJIEKYIL.

13. 3anucath GpopmMyiy Ui SHEPIUU BpALIEHUS MOJIEKYJIbI.

14. 3anucats dhopmyny 11 KoaebaTeTbHON YHEPTUN MOJICKYJIBI.

15. CobcTBenHas yactoTa Kojebanuii aroMmoB Q =+/k/m . Cmbicn k ?

16. DddexTt 3eemana. 3anucats popmyny Jlopenna.

17. B monepeunoM s dexre 3eemaHa CpaBHUTH T U G — KOMIIOHEHTHI 110 HHTEHCUBHOCTH.
18. Kak 00BsACHUTD OTCYTCTBUE T KOMIIOHEHTHI B IPOJIOJILHOM 3 dekTe 3eeMaHa.

19. Haiitu MuOxuTenb Jlanad nms cioyyas, korma L=0.

20. Haiiti Muoxutens Jlaums st ciaydas, koraa S=0.
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21. JloruiepoBCKOE yIIMPEHHUE CIIEKTPAIbHBIX JTUHUM, OT KAKUX [IapaMeTPOB 3aBUCUT?
22. JlopeHlIeBCKOE YIIUPEHUE CIEKTPATbHBIX JIUHUM, OT KAKUX NTapaMeTpPOB 3aBUCUT?
23. llITapkOBCKOE yIIUPEHHUE CHIEKTPAJIbHBIX JIMHUN, OT KAKMX [1apaMETPOB 3aBUCUT?
24. 3anucath Gopmyity 1uist JOOPOTHOCTH pe30HATOPA J1a3epa.

25. 3anucath Gpopmyiy 1t KO3 PHUIIMEHTa SHEPreTUIECKUX MTOTEPh (a).

IlepeyeHb KOHTPOJIBLHBIX BONMPOCOB U 3aIaHUI 1151 CAMOCTOSITEILHOI PaGoThI CTY/IEHTOB HA MATOM
cemecTpe.

11. HazoBure noctynatsl bopa.

12. Kak onpezensercst paaguyc 00poBckoit opouTei? CKOpPOCTh 3JIEKTpOHA Ha opouTte?

13. Paccka3aTh 0 KBAaHTOBBIX YHCIIAX U UX (PU3UUYECKOM CMBICIE. YKa3aTh MpaBuiia 0Toopa.

14. Yro Takoe criuH 3JeKTpoHa?

15. OcHOBHBIE IPUYUNHBI YIIUPEHUS CIIEKTPAIbHBIX JTUHUI?

16. Knaccuueckas snextponHas teopus Jlopenia.

17. ®opmyna Jlopenua. Muoxutens Jlanze.

18. Kak onpezensieTcst mojHasi SHEPrUs CTAIIMIOHAPHOTO AJIEKTPOHA B aTOME IIEIOYHOTr0 MeTaa?
19. O0BsACHUTD TPUYMHY BOZHUKHOBEHHS JYOJIETHON CTPYKTYPHI.

20. HapucyiiTe cxeMy TepMOB HEPT€TUYECKUX YPOBHEH C y4eTOM 4 —eX KBAHTOBBIX YHCEI.

IIpumeuyanue: CTyIeHT roTOB K 3a4eTy, €CJIM OH 3HAET U [OHUMAeT OCHOBHbIE (DOPMYJIBI U 3aKOHBI
aTOMHOH (PU3UKH, YMEET UX IPUMEHSTH ISl PELICHHUS 337a4, 3HACT METO/IbI PEIICHHS 3a/1a4.

11.3. OueHouHble cpeacTBa AJ8 MPOMEKYTOUHOI aTTecTannu B opme 3auera.
®DoH[T OIICHOYHBIX CPEJICTB MPECTABIICH B IPUIIOKEHUN
[TpomesxyTouHas aTTecTauy MPOBOAUTCS B pOpMe 3adeTa.

IIpumepHBIii ciMcOK BONPOCOB K 3a4eTy Ha 1-3 cemecTpax

AOGcCoutoTHAs U OTHOCHUTENbHAS OLIMOKU

@yHKIUA pacpeneseHus ClIy4aiHON BEIUYHHBI.

Pacnpenenenue I'aycca.

[IpaBuia OKpyIJIeHUS YKCEIl, MOTPEIIHOCTEN.

Pu3nuecKuil 1 MaTEMaTUYECKUN MAITHUKU

MOMEHT MHEpIMHU MaTEPUATBHON TOYKH.

OCHOBHOM 3aKOH BpalllaTEIbHOTO ABM)KEHUS TBEPIOTO Tela

3aBUCUMOCTh YCKOPEHHS CBOOOIHOTO MaJIEHUs OT BBICOTHI U Teorpaduyeckoi MupoTh

MECTHOCTH?

9. Yro HazpIBaeTCs MOMEHTOM HHEPIHHU Temna?

10. Teopema I'tolirenca-1lIteiinepa?

11. Yro Ha3bpIBaeTCI MOMEHTOM CHIIbI?

12. Yrto Ha3bIBaE€TCSI MOMEHTOM UMITyJIbCa?

13. Yro moHnmaetcst o K03 OUIIMEHTOM TpeHUs KadeHus? YeM 3Ta BeTMYMHA OTJINYAETCS OT
KO3 puLIreHTa TPEHUS MOKOsI?

14. Yro nazeiBaercs napoit cun? Kak HaiiTh MOMEHT mapbl Cui1?

15. Kakue nedopmariuy Ha3pIBalOTCS YIPYTUMU U HEYTIPYTUMH?

16. KakoBo MaTemaTHuecKoe BhIpakeHHe 3akoHa ['yka?

17. Yro Ha3piBaeTCAd MOAYJIEM YIPYTOCTH?

18. Kak 3anuceIBaroTCsl 3aKOHBI COXPAHEHUS UMITYJIbCa U SHEPTUU NPU CTOJIKHOBEHUU?

19. Yro nazpiBaeTcs K03((HUIIMEHTOM BOCCTaHOBIICHH Tell ipu yaape? Ero ¢pusnueckuii cmbicn?

20. Kakuie BOJIHBI Ha3bIBAIOTCS CTOSITYMMU, U KAKOBBI YCJIOBUSI BOSHUKHOBEHUS CTOSTYUX BOJIH?

ONoGa~wWdE
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21. B yeMm 3akito4yaeTcs sIBICHUE PE30HAHCA.

22. Kakue (pu3nveckre BeTUIMHBI CBSI3bIBACT BOJTHOBOE YpaBHEHUE?

23. Kakuie BOJIHBI Ha3bIBAIOTCS MPOIOJILHBIMU U MTOTIEPEYHBIMH.

24. Pacnipenenenue MakcBeiia ¥ €ro IpuMEHEHHE JUIsl CTATUCTUYECKOTO OMMCAHUs AIIEKTPOHHOTO
rasa.

25. Koa(ppuirieHT moBepXHOCTHOTO HATSXKEHUS KUIKOCTH U €ro ONpeiesieHue METOA0M OTPhIBA
KareJb.

26. Kamnsipasie seinenns. @opmyna Jlarmmaca.

27. Onpenenenne KodQpGHUIMEHTA BA3KOCTH KUAKOCTH 110 MeTory CToKca.

28. da3oBble nepexo bl NEPBOro poaa. Y elnbHas TEIUIoTa MIaBJIeHU. DHTPOIHS.

29. OnpeneneHye OTHOIIECHUS YACTbHBIX TEIIOEMKOCTEH Ta3a o metoxy Kinemana-/lezopma. Yucio
cTerneHnel cBoOobl MoJieKyIbl. M3ompoiecchl. AquadaTuyeckue IpoIecChl.

30. TemnompoBOIHOCTH TBEPABIX Tel. Y paBHeHue dypne.

31. Teopus teroemkocTH DitHinTelHa 1 [{ebas. Onpenenenue TEmIOeMKOCTH METOA0M
OXJIQKICHUSI.

32. TennonpoBogHOCTh Ta30B. 3mepenue k03P puirienTa TerionpoBOAHOCTH

33. Kakwue mosst Ha3bpIBaIOTCS AIEKTPOCTATHYECKUMHE?

34. dusnueckuii cMbich AuddepeHnaIbHbIX YpaBHeHH MakcBena:

35. YeMm 00yciioBiieHa BEIMYMHA 0OBEMHOM TUIOTHOCTH YHEPTUH DIIEKTPUUECKOTO TOJIS IIIOCKOTO
KoHJeHcaTopa?

36. Uto omnpenensieT OTHOCUTENbHAS IUAIEKTPHUECKAs IPOHUIIAEMOCTD BEIIeCTBA?

37. Onpenenenue MarHUTHONW MHIYKIIMHM U HAMPSHKEHHOCTH MarHUTHOTO MoJisd. EquHuIbl u3MepeHus
HaNPsHKCHHOCTH M MHAYKIUU MarHUTHOTO TTOJIS.

38.3akon buo-Capapa-Jlamnaca u ero mHpUMEHEHHE K BBIBOLY (OpPMYIbl HaMpPsHKEHHOCTH
MarHUTHOTO TIOJIS B IEHTPE KPYyrOBOTO TOKA;

39. Knaccuuxarys MarHeTHKOB.

40. Kakwue miporieccsl B 00pasiie XapakTepu3yeT MeTIst TUCTepe3nca’?

41. Yo Takoe KOIPIUTHUBHAS cuia?

42. Yto Takoe «rouka Kropm» st peppoMarHuTHOro Matepuana?

43. DKkcniepuMeHTanbHOe onpenenenne Touku Kropu.

44, OyHKIMY JU0Ja B DJIEKTPUUECKOH 1EeTH.

45. duznyeckue Iporecchl, IPOUCXOAIINE TPH KOHTAKTE ABYX MOJYTIPOBOJAHUKOB PAa3HOT0 TUIA
MIPOBOJIUMOCTH.

46. Uto Ha3bIBaeTCs NEPEXOAHBIM MIPOLIECCOM B AIEKTPHUUECKON 1enu?

47. Cxembl ocHOBHBIX THTIOB RL- 11 RC-1erreid.

48. «/Iuddepennupyromas» u «MHTETPUPYIOLIAsDH) LETTOYKH.

49. TIpuHtun paboThl PeppOPEe30HAHCHOTO CTAOMIH3ATOPa HAMIPSKCHHS.

50. YcTpoiicTBO 1 MPUHIMIT ASUCTBUS 3JIEKTPOHHO-TY4E€BOM TPYOKH.

51. Yro Takoe «purypst JIuccaxy»?

52. MeTozp!l OLIEHKH YacTOTHI U (ha3bl BXOJTHOTO CUTHAJIA.

IIpuMepHBIH CIUCOK 32JaHUH K 3a4eTy Ha 4eTBEpPTOM cemecTpe (OnTuka)

VYpaBHeHuss Makcsemna. BonHbl B BakyyMme. BosiHOBoe ypaBHeHue. Ilimockre MOHOXpOMaTH4YeCKHE
BOJIHBI (CKaJIsipHBIE M BEKTOpHBIE). CBOICTBA MIOCKMX BOJIH: MOMEPEYHOCTh, CBSI3b MEXKIY
KOMITOHeHTaMH, Toysipu3aius. l[IpencraBieHne TIJIOCKOM BOJIHBI B KOMIUIEKCHOH — dopme.
Cdepuueckue BoaHbl. CTOSIUME BOJHBI.

[Torok »Hepruu B IUIOCKOW BOJHE. 3aKOHBI COXPAHEHWs JJIsI CBETOBBIX BOJIH. MHTEHCHMBHOCTH
IJIOCKOW TapMOHHYECKOH BoONHBL. [ayccoBbl myuku. D¢¢deKTHBHAS WHTCHCHUBHOCTh. [LIOTHOCTH
ITOTOKA UMITYJIbCA 3JIEKTPOMArHUTHOW BOJIHEL. [{aBneHue cBera.

OcHoBHbIE (HOTOMETPHUYECKHE BEIUYHMHBI, CHOCOOBI WX W3MepeHus. EJIMHULBI W3MepeHus
(PHEpreTUYECKHe U CBETOBBIE).
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N3JIYYEHUE CBETOBBIX BOJIH.

1.

N3nyyenne ocumiuisitopa. YpaBHeHMs MakcBeiula B IPUCYTCTBHM HCTOYHMKOB. I3mydeHwue
ocHWILIATOpa, Monaenb  TomrcoHa. MomHOCTh  W3NydeHHs — ocuwuiAropa.  Jluarpamma
HampaBlieHHOCTH. Kiaccwueckuii OCHHIUISATOP, KaK MOJENb ONTHYECKUX KOJICOaHW aToMa WM
MOJIEKYJIBI.

Wznydyenne ancamOnst ocumwmisatopoB (AO). KorepeHTHbIE M HEKOT€PEHTHBIE HCTOYHUKH CBETA.
[Tonspuzanus wuznydenuss AO. Crektp uznydenuss AO. JlomiepoBCKHl KOHTYp JIMHUM HU3TyYCHHUS.
B3aumopeiictBue AO co cBETOBBIM MoJieM. 3aKOH norJjoieHus cseta byrepa.

®dusnMka TEIUIOBOIO H3Iy4yeHus. PaBHOBecHoe TemoBoe u3nydeHue. McmyckarenbHas W
noryomaTenbHas crnocoOHocTs. 3akoHbl Kupxroga. 3akonsl Credana-bonabsimana, Buna. ®opmynsr
Penes-Jl>xunca. Beenenue Ilnankom npencraBieHus o kBaHTe sHepruu. Popmyina [lnanka. BeiBog
3aKOHOB TEIUIOBOTO M3IydeHus u3 Gpopmyisl [Inanka.

OcHOBBI KBaHTOBOU TeopuH u3nyudeHus. Gusuka nazepoB. CHOHTAHHOE U BBIHYK/IEHHOE U3JIyYEHHUE B
KBaHTOBBIX cHUcTeMaX. BeiBoj dopmyibl [Inanka mo DHHINTEHHY, CBA3b MEXKAY KOIPPHUIIMESHTAMH
OiiHmTeiiHa. B3aumoneicTBUE IUIOCKOM BOJIHBI C aHcamOJeM KBAHTOBBIX —OCIHIIISITOPOB.
Koadduument mornomenus. IHBepcHas HACEIEHHOCTh YHEPTETHUECKUX YPOBHEH. Y CHIICHHE CBETA.
Jlazepsl. YcnoBus camoBo30yxaeHus mnaszepoB. CrHekTtp wuziydeHus JazepoB. [IpomonbHbie U
MOTICpEYHBIE MOJIBI. | enii-HEOHOBBIN U pyOWHOBBIN Ja3ePHI.

CrnektpanbHble paznoxeHuss B ontuke. [IpeoOpasoBanue @Dypbe. CrnekTpalbHble aMIUIATYAbI.
CrniektpanbHas JI0OTHOCTb SHEPTUH.

NHTEPOEPEHIINA CBETA.

1.

~

WuTepdepeHisi HEMOHOXPOMATHYECKOTO CBETa. 3aKOH MHTEp(EpPEeHLUUH Ha BPEMEHHOM S3bIKE.
Oyukuust koppensuuu. KomruiekcHas creneHb KOTepeHTHOCTH. BuAHOCTH uHTep(hepeHIIMOHHOM
KApTHUHBI.

WnTtepdepenuuss  MoHOXpomaTHueckoro  cera. OnrTudeckas  pasHocTh  xona.  Ilopsmok
unTeppepeniu. Illupuna wunTepdepeHunonnoil momnocsl. Kiaccudeckue uHHTEp(EpPEHINOHHBIE
cxembl: onbIT FOHra, 6uzepkana Openens, bunpuzma Openens, Ounnnza buiie.

WuTepdepeHisi HEeMOHOXPOMATHYECKOTO CBeTa. 3aKOH MHTEP(PEPEHIMHU Ha CIEKTPATbHOM S3bIKE.
CBs13p MeX 1y UHTEPPEPEHIIMOHHON KapTUHON U CIIEKTPOM MCTOYHMKA. BpeMsi KorepeHTHOCTH, ITMHA
KOrepeHTHOCTU. CBS3b MEXIY BPEMEHEM KOI€PEHTHOCTH M IIMPHHOM cHekTpa. MakcHUMallbHBIN
MOPSIIOK CHEKTpa.

WuTepdepeHiys cBeTa OT MNPOTSKEHHBIX HCTOYHMKOB. (DYHKIHSA NPOCTPaHCTBEHHO-BPEMEHHOIM
Koppessinuu. BrnusHue pa3MepoB MCTOUYHMKA Ha BUAHOCTh MHTEPGEpPEHIMOHHOW KapTHHBI. Panmyc
KOT€pPEHTHOCTH, 00BEM KOT'€PEHTHOCTH.

WnTtepdepenius B TOHKUX TUieHKaX. [[Beta ToHkux mieHoK. [lonocel paBHOM TOJMIIMHBI U PaBHOTO
HaksoHa. JIokanu3anus uHTeppepeHIIMOHHON KapTHHBI.

MmoronyueBas untepdepennus. Popmyna Oitpu. Unrepdepomerp Pabpu-Ilepo. MHuorocnoiiHbie
JIUDJIEKTPUUECKHE MTOKPBITUS U UX IIPUMEHEHUE.

WNuTepdepomeTprl U uX NpUMEHEHHE.

JluHamMuueckue HHTepPepeHIIMOHHbIE KAPTHHBI.

JIUD®PAKITMS CBETA.

1.
2.

[Tpuniun [Noiirenca-dpenens.

Hudpaxius Openensa. 3oup1 Openens, rpapuueckuii MeTo cioxeHus: aMiuTyd. Jdudpaxnus Ha
KPYIJIBIX OTBEPCTHSIX, SKpaHax. 30HHAs IuacTuHKa. /ludpakuus Ha xpato skpaHa, 30HBI Lllycrepa,
cnupasib KopHto. PacnipocTpaneHre orpaHn4eHHOro my4yka cBeTa. I'paHuiibl IpUMeHeHus AudpaKiuu
@penens u Ppaynrodepa.
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Hudpakius B nanbHell 3oHe - gudpakuus Opaynrogpepa. Puszuka aUGpakuuud HA  IETH.
IIpocTpaHCTBEHHO-MOYJIMPOBAHHAS BOJIHA, CIIEKTP MPOCTPAHCTBEHHBIX YaCTOT, PA3JIOKEHHUE MydyKa
[0 TUIOCKMM BOJHAM, YIJIOBOH cmektp. [[udpakuus cBera Ha IBYMEPHBIX OOBEKTaX, AUDPAKIIHS
IUIOCKOM BOJIHBI Ha NPSIMOYTroIbHOM oTBepcTHH. udpaxus ["ayccoBa myuka.

Hudpakius cBera Ha NEPUOAUYECKUX CTPYKTypax. Judpakuus Ha CHHYCOMIAIBHOM peleTKe.
Hudpakius cBera Ha aMIUIMTYAHOM IUIOCKOM pemeTke. /ludpakuus Ha JOBYX- M TPEXMEPHBIX
nepuonveckux crpykrypax. @opmynsi Jlays, 3akon Bynbsda-bparra.

Teopus ¢dopmupoBanus rpapudeckux uzoOpaxeHuil. DyHKUMS NPOMYyCKaHMs JIMH3bI, CBONCTBO
JIMH3BI BBIIOJTHATH npeodpa3oBanue Oypre. [IpocTpancTBeHHas GuiIbTpanus.

Hudpakuus DpayHropepa Ha Kpyriaoid ameprype. Paspemaromas crnocoOHOCTh ONTHYECKUX
pubOpOB.

OOparHas 3anada teopun audppaxkuuu. ['onorpadus. YpaBHeHue rosnorpammsl, onepatop I'abopa.
CpoiictBa ronorpamm. [onorpadupoBanue 1O METOAY BCTpPEUYHBIX IydkoB. IlpumeHenue
roJjiorpadum.

PACITIPOCTPAHEHUE CBETA B U30TPOITHBIX JIMHEMHbBIX CPEJIAX

1.

3.

PacnipocTpaneHre TIOCKMX MOHOXPOMAaTHYECKHX BOJH B M30TPOMHBIX cpemax. Jlucnepcus (ha3oBoii
CKOPOCTH M KO3 HUITUEHTA TIOTJIONICHNS. AHOMaJIbHAS ¥ HOPMaJIbHAs nucnepens. Pacripocrpanenue
CBeTa B KOHJICHCUPOBaHHOM cpene, hopmyna Jlopenma. Ontudeckue cBoiictBa cpen B MK, Buanmoit u
V@ obnacTax cBera.

PacnipocTpaneHre HEMOHOXPOMAaTHYECKHX BOJH B JUCIHEprupyromeil cpene. ['pynmoBas ckopocTb
pacmipocTpaHeHUS TTaKeTa.

OTtpaxkeHHEe U TPENOMIICHUE CBETa Ha TpaHUIIEC ABYX IUANEKTPUKOB. Dopmysbl DpeHens, 3aKOH
bprocrepa.

OIITUKA AHU3OTPOIIbIX CPE/IL.

1.

Monenb aHU30TPOMHOM Cpenibl, TEH30pHAs JUAIEKTpUYECKass BOCHPUUMYHUBOCTb, TEH30pHAs
JIUDJIEKTPUYECKasl MPOHHULIAEMOCTb. ['JlaBHAs KpUCTAJIMYECKas CHUCTEMA KOOPAMHAT, ONTHYECKas
MHMKaTpUCCa.

PacnipocTpaHeHrne IUIOCKMX MOHOXPOMAaTHMYECKHX BOJH B AaHM30TPOIHOM cpele. YpaBHEHHE
BOJIHOBBbIX HOpMmaiielt @penens. JlyueBas ckopocts. OHOOCHBIE KpUCcTaLIbL. [Ipenomiienne ceera Ha
rpanune kpucramuia. [locrpoenne 'toiirenca ais aHM30TPOIHBIX CPELL.

[IpoxoxkaeHue cBeTa Yepe3 KPUCTALIMYCCKHE IUIACTHHKH (JICMCTBHE IIIACTHHOK Ala, A 12).

WuTepdepeniys noasipu30BaHHbIX Jydel , IaCTUHKA MEXAY IBYMs ITOJIIPOUAAMHU.

HEJIMHA ST OTITUKA (OITHUKA CUJIBHBIX CBETOBBIX ITOJIEN)

1.

2.

Mopnens ~ aHrapMoHudeckoro  ocmwuistopa.  Henunedinas — nmomgpusanmsa.  OnTudeckoe
JNeTEeKTUpoBaHue. [ 'eHepanyst BTOpOi TapMOHUKH. Y CJIOBUE POCTPAHCTBEHHOTO CUHXPOHU3MA.
CrnoxeHue M BBIYMTAHHME YACTOT. 3aBUCUMOCTD I10KA3aTels NPEJOMIIEHUS OT MHTEHCUBHOCTH CBETA.
CamodokycupoBka u 1ecaMo(hOKyCHpPOBKa CBETA.

IIpuMepHBIi CIUCOK 32JaHUI K 32a4eTy HAa NATOM ceMecTpe (AToOMHast GU3HKA)

Pa3BuTHe aTOMMCTHYECKHUX NPEACTABJICHUH 00 H3/1y4YeHHH

Buas! uznydenusi. DHepreTHUecKue BeTUUMHBI U3Ty4YeHus. IHTerpaabHble U CIeK-
TpaJbHBIE XapaKTEPUCTUKU H3ITYdCHHSI.

TennoBoe paBHOBecHOE U3MydeHue. VicmyckaTenbHas U MOrIoIaTeIbHas crocoo-
HOCTH TeJia. AOCOTIOTHO YEpPHOE TeJIo.

3aKOHBI TEIJIOBOT0 M3yueHus: 3akonbl Kupxrogda, Credana-bonpiimana u Buna.
®opmyna Panes-/Ixunca.

['nnoresa kBanToB >Heprun. @opmysna [1nanka u cneacTBuUs, BHITEKAIOIUE U3 HEE.
SBnenue BHenIHero GoTodPdeKrra u ero 3aKOHbI.

VYpaBuenue DiiHmrelHa 11 GoTodPdeKTa u ero IKCepuMeHTaIbHAas IPOBEPKA.
Bryrtpennuit hotodddexr.

@DOTOHBI, UX PHEPTUS, MACCA U UMITYJIbC.
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Dddext Komnrona.

BoJiHOBBIE CBOIICTBA YacTHIL
KopnyckyisspHO-BOIHOBOM Ayalli3M B CBETOBBIX SIBJICHUSX.
['mnoTesa ne bpoitsist 0 TBOMCTBEHHOM KOPIYCKYISIPHO-BOJIHOBOM MPUPOJIE YACTHIL
BEILECTBA U €€ NIOATBEPKICHUE.
CaolicTBa BosH A€ bpoitns.
CootHouieHue HeonpeaeneHHocrel IelizenOepra.

Crtpoenue atroma u Teopusi bopa
ATOMHBIE CIIEKTPHBI U HX 3aKkoHOMepHOCTH. [locrostnnas Punbepra. O6o0uiennas
dbopmyna baasmepa. CriekTpanbHble TepMbl. KoMOMHAIIMOHHBIN npuHIHI Puiia.
Mopnens atoma ToMcOHa 1 €€ HEIPUMEHUMOCTbD Il OIIMCAHUS JIMHENUAThIX
ONTUYECKUX CIEKTPOB.
OmnsiThl Pesepdopaa no paccesnuto anbga- yactun. [Inanerapuas Mogens aroma,
€€ IIPOBepKa U €€ HEJIOCTATKHU.
KBanrtoBble noctynarsl bopa u ux skcnepuMeHTaibHoe noaTBepkaAeHue. (OnbIT
®panka u ['epia).
Teopus cTrpoeHust BOJOPOI0NOJ00HBIX aTOMOB 110 bopy.
Yuder aBUKEHUS si/ipa B Teopun bopa.
MaruauTHble cBOMcTBa aTroma B Teopun bopa. Henocrarku teopun bopa.

dDu3nyecKne OCHOBbI KBAHTOBOH MEXaHUKHU
OcHOBHBIE TIOJIOKEHHUSI KBaHTOBOIM MexaHuKH. (BonHoBast pyHKIMS, €e HOPMHPOB-
Ka, CPeJTHUE 3HAUCHUS, ONIEePaTOPbl UMIYJIbCA U SHEPTUN).
Bonnosoe ypaBuenue lllpenunrepa. Cranmonapuoe ypasuenue llpenunrepa.
[IpuMeHeHre KBaHTOBOM MEXAHUKH K MIPOCTEHUILIUM 3a/1a4aM O CTallMOHAPHBIX CO-
CTOSAHMSIX yacTulpl. (HacTuua B mpsAMOYroibHOM NMoTeHUMadbHOU siMe. [IpoxokneHue dacThiibl
yepe3 MoTeHIUanbHbIi 6apbep. Koadduments orpaskeHus u
IIPO3PAYHOCTH).
KBaHTOBO-MexaHHYecKast TEOPHsI aToMa. DJIEKTPOH B BOAOPOAOIOJOOHOM aToOME.
OHepreTuyeckuil crnekTp 3iekTpoHa. KBaHTOBbIE uuclia: TJIaBHOE, OpOMTATbHOE W MarHUTHOE
opOHUTaNBHOE.

OpOuTanbHbIi, CHUHOBBIN U MOJHBIH MeXaHUYeCKUA U MATHUTHBIH

MOMEHTBI JIeKTPOHA B aTOMe
OpOuTanbHBIE MOMEHT KOJIMYECTBA IBUKEHUS, MATHUTHBIA OpOUTATILHBIA MOMEHT.
OmnsiT lITepna u I'epnaxa. CoOCTBEHHBI MOMEHT KOJIMYECTBA ABHIKEHHSI AJIEKTPO-
Ha (CIIMH), MArHUTHBINA CIMHOBBIN MOMEHT. CIMHOBOE 1 MArHUTHOE CIMHOBOE KBAaHTOBBIE YHCIIA.
[TonHbIN MEXaHUYECKHI MOMEHT 3JIEKTPOHA, MOJIHBINA U 3()()EeKTUBHBINA MarHUTHbIE
MOMEHTHI. BHyTpeHHee u MarHuTHOE BHyTpeHHee KBaHTOBbIe yncna. dakrop Jlanze.
CriuH - opburtanbHoe B3auMoieicTBre. TOHKas CTPYKTypa CIIeKTpa.

CTpyKTypa M CHIEKTPHI CJI0KHBIX ATOMOB
Omnpenenenne YHEPreTUUECKUX COCTOSIHUM 3JIEKTPOHOB B CIOXKHBIX aToMax. Ciio-
’KEHHE MOMEHTOB U THUIIbI CBS3H JIEKTPOHOB B aTOME.
3acTpoiika 37eKTpOHHBIX 000104ek B aToMe. [Ipunuun [Taynu. ITpaBuno XyHna.
OnTuyeckue CreKTPhl CI0XKHBIX aTOMOB.
OHepreTu4eckue YpoBHU U ONITUYECKUI CIIEKTP aTOMa BO BHEIIHEM IIOCTOSIHHOM
MarHuTHOM noJie. (HopmanbsHbIil 1 anoManbsHEIH 2 dekT 3eemana, r¢dext [amena-
baka).

MouJiekyasipHble CIIEKTPHI
DJeMeHTapHbIe CBEIEHUS O CTPOEHUH MOJIeKys. OcOOEHHOCTH MOJIEKYJISPHBIX
cnekTpoB. KBaHTOBaHue KoeOaTebHBIX U BpallaTeIbHbIX YPOBHEMH.
CrieKTpbl MOTJIOUICHUsT 1 KOMOMHAIIMOHHOTO PACCESIHUS CBETA.
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MartepuaJbl 1Jis1 IPOBeACHUS TEKYIIEro H MPOMeKyTOYHOI0 KOHTPOJIS 3HAHUM CTY/AeHTOB:

Ne
m\it

Buna xouTpons

Kontpommpyembie TeMbI (pa3aesbl)

Kommerenimm,
KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS

CobecenoBanue npu
oTuere jabd. paboT

Bce temsl, Borpocs! aiis
cobecenosanusa , DOC.

(OIIK-3) ciocoO6HOCTH
HCTIONB30BaTh 0a30BHIE
TECOPETUICCKHEC 3HAHUS
(byHIaMeHTaTbHBIX
paznienoB oluieit u
TEOPETHYECKOH (HU3UKH
JUTS PeUICHHUS
npo¢heCCHOHATBHBIX 33134

[IpomesxyTouHas
aTTecTalus

Bce TeMbl 7, neMOHCTpalMOHHbBIN
BapuaHT tecta, POC

CIIOCOOHOCTE
HCIIONB30BAaTh
cIIeLMAIbHBIE 3HAHUS B
obxactu pu3ukw 1
OCBOCHUSI PO(UITBHBIX
bU3MYECKUX AUCIUILTHH
(TTK-1).

3auer

Bce Temsbl, Bonpock! k 3auery

(OIIK-3) ciocobHOCTh
HCIIOJIb30BaTh 0a30BbHIC
TEOPETHYECKHE 3HAHHS
GbyHIaMeHTaIbHBIX
paznenoB olieit u
TEOPETHYECKOH (HPU3UKH
JUTSL pEeIICHUS
podeCcCHOHANBHBIX 3a/1a4

Paspaborumk:

1-3 cemecTpbI:

&ﬁdz, K. (.-M.H., IOIIEHT H.T.MakcumoBa

4-5 cemecTpBbI:

v.@:ﬁﬁai’l’j K.(-M.H, JTOIEHT JL.N.1lenuna

ITporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl 00Iel 1 SKCIepUMEHTATbHON (prU3uKu

« 13 » ampens 2020 .

[TpoTtokom Ne 6

3aB. xadenpoit

1n.¢.-M .H., podeccop [NaBpumok A.A.
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