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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

JuciuruinHa «@u3uKa» MpefHa3HAauYe€Ha [UIsl O3HAKOMIJIEHMS CTYACHTOB C
byHIaMeHTaTbHBIMU ~ (PU3MUYECKMMHU 3aKOHAMH W TMPUHIHUINAMH, JISKAIUMU B
OCHOBE COBPEMEHHOH (pU3MUecKol KapTHHBI MUpa; Haubojee BaXKHBIX OTKPBITUSAX B
obnacTy (U3MKH, OKAa3aBLIMX ONpEAENSAIoNIee BIUSHUE HAa Pa3sBUTHE TEXHUKU U
TEXHOJIOTUM; METO/JaX HAy4YHOIO IIO3HAHUS NPUPOJBI; HU3YUYEHHS] TEOPETHUECKHX
METOJIOB aHamM3a (PU3MUECKUX SIBICHUH; OOY4YEHHS TPaMOTHOMY TNPHUMEHEHHUIO
MOJIOKEHUH  (QyHAaMEHTaTbHOM  (U3MKM K  HAyyHOMY aHAu3y CHUTYallUi.
[IpuoOpeTeHnss  HAaBBIKOB  JKCIEPUMEHTAIBHOTO  HCCIENOBaHUS  (PU3NYECKHUX
SBJICHUM M TPOIECCOB, YMEHUE NPUMEHATh MOJY4YEHHBbIE 3HAHWUA MO (PU3UKE IS
OOBSICHEHUSI Pa3HOOOPa3HBIX (U3MYECKHUX SIBICHUA M CBOMCTB BEILLECTB, a TakKkKe
BbIPA0OTKH y CTY/I€HTOB OCHOB €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUSI.

B pesynaprare ocBOEHHS AUCHMUIUIMHBI «DPU3MKa» CTYAEHT IOJDKEH W3YYHTh
(dbu3uYecKue SBICHHUS W 3aKOHBI KJIACCHYECKOW M KBAaHTOBOMEXaHUYECKOW (DU3UKH,
IpaHUIbl WX MPUMEHHUMOCTH, MPUMEHEHHE 3aKOHOB B BAKHEWIIMX MMPAKTUYECKUX
MPWIOKCHHSIX;, TTO3HAKOMHUTHCSI C OCHOBHBIMU (DPM3MUYECKUMH BEIIMYMHAMU, 3HATH UX
OmpeNieNIeHne, CMBICI, CIOCOOBI M EIWHHUIIBI UX HM3MEPEHHUs; MPEACTaBIATh ceoOe
byHnamMeHTaTbHble (PU3WYECKHWE ONBITHI M WX pOJIb B PA3BUTUM HAyKH;, 3HATh
Ha3HAYCHUE W MPUHIUIIBI IEHCTBUS BOKHEUITUX (PU3UIECKUX MPUOOPOB.

1.2 3agaum u3yveHusi JUCHHUILINHBI
3agauamu Kypca SIBISIOTCS:
* U3yUYCHHE 3aKOHOB OKPY KAIOIIET0 MHUPA B MX B3aUMOCBSI3U;

¢ OBJIaACHHC q)YHI[aMCHTa.HBHBIMI/I IIPpUHOUIIaMHA WU MCTOAaMU PCHICHUA
HAQYYHO-TCXHUYCCKUX 3aaay,

* (bopmupoBaHKMEe HABBHIKOB MO MPUMEHEHHUIO TOJOKEHUU (HyHIaMEHTATbHOM
(Gu3MKH K HAy9YHOMY aHAIM3Y CUTYyaluil B Mpo()ecCHOHATEHOM NesTeNbHOCTH;

* OCBOCHHME OCHOBHBIX (DM3MYECKUX TEOpPUM, MO3BOJSIOLUIUX OMUCATH SIBICHUS
B IPUPOJE, CBOMCTBAX BEIIECTBA, W NPEACIOB NPUMEHUMOCTH 3THUX TEOPUH JIS
PEIICHHS] COBPEMEHHBIX M IMEPCIIEKTUBHBIX MPOPECCUOHATHHBIX 3a/1a4;

* (hopmupoBaHHe y CTYyJICHTOB OCHOB €CTECTBEHHOHAYYHON KapTHHBI MHPA,;

* O3HAKOMJICHHE CTYACHTOB C MCTOPHEH U JOTMKOM pa3BUTHS (QU3UKH U
OCHOBHBIX €€ OTKPBITHM.



1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE

(Mo1yJ110), COOTHECEHHBIX
o0pa3oBaTeJIbHOM MPOrPaMMBbI

C IJIAHUPYEMBIMHA pe3yjJabTarTaMu O0CBOCHUSA

Koa n HanmeHoBaHue MnHaOnKaTopa
OOCTWXEeHNA KoMmneTeHunmn

3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe

OIIK-3: CnocoGeH NpuMeHATh pacyeTHO-TeopeTHYecKHe MeTOAbI 1JIs1 M3y4eHHs
CBOJCTB BelIeCTB M MPOLECCOB € UX YYACTHEM, HCIIO/Ib3Ysl COBPEMEHHOe
NporpaMMHoe odecrniedeHue M 0a3bl JaHHBIX NPO(eCCHOHATBLHOI0 HA3HAYECHHUS

OIIK-3.1: ITpumenser
TEOPETUYECKHE U
MOJIyDMITUPUYECKUE MOJCIIH
IIPY PEILECHUN 3a/1a4
XUMUYECKOU HAIPaBICHHOCTH

3HaTh OCHOBHBIE TEOPHH N3YUEHUS CTPOSHHS BEIIECTBA
Y €T0 CBOWMCTB HAa OCHOBE MAaKPOCKOIIMYECKHUX 1
MHUKPOCKOIMYECKUX TIOJIXO0/I0B,

YMETh IIPUMEHSATH CTAHAAPTHBIE TEOPETHYECKHE U
YHCIICHHbIE METOIbI 00pabOTKH SKCIIEPUMEHTATEHBIX
JAHHBIX TIPH PELICHUH 3a1a4 TPO(eCcCHOHATEHON
NesITeTbHOCTH,

BJIJICTh HABBIKAMHU MCIIOJIb30BAHUS TEOPETHUECKIX
METOJIOB JJISl aHATHM3a SKCIIEPUMEHTATbHbBIX JaHHBIX.

OIIK-3.2: Ucnonb3yer
CTaHJApPTHOE TPOTPAMMHOE
obecrnieueHne u
CIIEIUATU3UPOBAHHBIC 0a3bI
JTAHHBIX MIPH PECIICHUN 3a/1a4
podeCcCuOHATHEHOMN
JEeSITEIIbHOCTH

3HaTh OCHOBHBIE TPOTPAMMBI JIsl 00pabOTKH, aHATH3a,
IMOCTPOCHHUS SKCIICPUMCHTAIIBHBIX JaHHBIX W
BU3YATU3aIMH PE3YIbTATOB 3TOTO aHATN3A,

YMETD IMIPUMCHATE CTAHAAPTHBIC, CIICHUAIM3UPOBAHHBIC
MpOorpaMMbl ¥ 0a3bl JAHHBIX MPU PEIICHUH 33724
poeCCHOHATTLHOM IESITEIIBHOCTH,

BIIAJICTh METOAUKAMU U &ITOPUTMaMU 00padOTKH U
aHalIn3a SKCIICPUMCHTAIbHBIX JAHHBIX C
WCIOJIb30BaHUEM OOIIUX U CHEIHATH3UPOBAHHBIX
POTPaMM.

OIIK-4: Cnoco0eH NJIaHMPOBaTh

paﬁDTbI XHMHY€eCKOoi HalnpaBJC€HHOCTH,

00padaThIBaTh U HHTEPIPETHPOBATH MOJYy4YeHHbIE Pe3yJbTaThl C HCI0Jb30BAHUEM
TeopeTHYeCKUX 3HAHUI U MPAKTHYECKNX HABBIKOB PellleHUs MATEeMATHYEeCKUX U

¢usnuecknx 3agaq

OIIK-4.1: Ucnonb3yet 6a3oBbIe
3HAHUS B 00JIACTH MaTeMaTUKH
¥ QU3HMKY MIPH TTAHUPOBAHUH
paboT XUMHUYECKOH
HAaIPaBJICHHOCTH

3HaTh OCHOBHbIE TIOHATHUS, 3aKOHBI U MOJIENTH GU3UKHU B
HCCIeTyeMoi 001acTH,

yMeTh 000CHOBATh MPUMEHUMOCTD (PU3NYECKUX 3aKOHOB
JUTSL OTTCAHUSI PAaCCMaTPUBAEMBIX SIBJICHUI B
JKCIIEPUMEHTE,

BJIAJICTh HABBIKAMU PAOOTHI C UCTIOIH30BaHUEM
COBpPEMEHHOM MpUOOpHOH 0a3bl M MH()OPMAITMOHHBIX
TEXHOJIOTUH.

OIIK-4.2: ObpabarsiBacT
JaHHBIC C MCII0JIb30BAHHEM
CTaH/IapTHBIX CLIOCOOOB
aMMpPOKCUMAIH YHUCIICHHBIX
XapaKTEPUCTHK

3HaTh CTaH/IAPTHBIE METOJbI 0OPAOOTKH TaHHBIX,

YMETb IPUMEHATH METOABI (PU3UKO-MareMaTuyecKoro
aHaNM3a K PEeIICHUI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX
npo0em,

BIIAJICTh HABBIKAMU 00Pa0OTKH TAHHBIX C
WCTIOJIh30BaHUEM CTaHIAPTHBIX CIIOCOOOB
anMpOKCUMAIlUU YHUCICHHBIX XapaKTePUCTHK.




OIIK-4.3: UnTepnperupyer
pe3yNbTarbl XUMHUYECKUX
HaOJIIOJICHUH C UCTIOJIb30BaHUEM

3HATh I'PaHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB
JUTSL OTIMCAHUS PACCMATPUBACMBIX SIBICHUH B
JKCIIEPUMEHTE,

buznyecKux 3aKOHOB U
MIPEACTaBICHUN

YMETb IPUMEHSTh a[JeKBaTHble (PU3UKO-MaTeMaTHueCcKue
MOJIEJIH JUUIsl PACCMAaTPUBAEMBIX SBJIICHUM B
JKCIIEPUMEHTE,

BJIA/ICTh HAaBbIKAMH UHTEPIIPETALMY PE3yJIbTaToB
UCCIIEZIOBAHUH C UCIIOJIb30BaHUEM (PU3UUECKUX 3aKOHOB.

YK-1: CniocodeH ocymecTBJIATh KPUTHYECKHU A AHAIU3 MPOOJEMHbIX CUTYalli HA

OCHOBE€ CHCTEMHOI'O MIoaxoaa, Bbl

padtaThIBATh CTPATErHIo AeiCTBUI

VK-1.1: Ocymectpusier
KPUTHYECKHUM aHAIIN3
npoOJIEMHBIX CUTYyaIHH

3HaTh METOAMKH MTOUCKA, cOOpa U 00paboOTKH
uH(popMaIm,

YMETh BBIJICIUTH 0a30Bbl€ COCTABIISAIOIINE 3aJa4H,
BJIaJIETh METO/IOM CHCTEMHOTO aHAIN3A.

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI

S3BIK peanu3anuu TUCUUILIMHBL Pycckuil.

Jucnuruinna (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

TEMECT
Bcero, =
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1123
(akam.gac)
KonrakTHas padora ¢ 7,33 (264)
npemnoaaBaTeseM:
3aHATHS JICKHUOHHOTO THUIA 2,94 (106)
MIPAKTHYCCKUE 3aHATHS 2,44 (88)
naboparopHbie paboTh 1,94 (70)
CamocrosiTesqbHas padora 1,67 (60)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Her
IIpomexyTounas arrecranmsa |1 (36)
(3auéTt) (Ax3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
IEKIIHOHHOTO CamocrosTenbHast
Ne A Cemunaps! u/unu | JlaboparopHbie paboTa, ak. yac.
n/m Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnueckue paboThI W/unu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC icl%[e]e; 3UOC
1. Mexanuka U MoJIeKYJIsipHas Ppu3nKa
1. Kunemarvka MmarepraibHON TOYKH 4
2. Kunemaruka MarepuagibHOM TOUYKH 4
3. luHaMuka MarepuaTbHOM TOYKH 4
4. Jlunamuka MaTepuaibHOM TOYKHU 4
5. lunaMuka TBEpAOTO TENIA 6
6. [Ilnunamuka TBEpAOTO TENIA 6
7. Pabota u sHeprus 6
8. PaboTa u sHeprus 6
9. lN'apmonmveckre KoaeOaHus 4
10. OCHOBBI MOJIEKYISIPHO-KUHETUYECKOM TEOPUHU Ta30B 6
11. OCHOBBI MOJIEKYISIPHO-KUHETUYECKOM TEOPUHU Ta30B 4
12. OcHOBBI TEPMOAMHAMUKHI 6
13. OcHOBBI TEPMOAMHAMUKHI 6




14. PeanbHble rasnl

15. PeanbHble ra3nl

16. 3akpenneHue 3HaHUN TEOPUTUUECKOTO Kypca C
UCTIOJIb30BAaHUEM YUeOHO-METOANYECKON JINTEPATyPhI

16

17. Peuenue nnauBuayanbHbIxX 3ananuil (PIP)

20

2. DJIeKTPUYECTBO, MATHETU3M M ONITHKA.

1. DnexTpudeckoe 1moje B BaKyyMe. DJICKTPUUECKUH 3aps/I.

3akon Kynona. Dnekrpuueckoe none. HanpsiokeHHOCTD
nons. [puHuun cynepno3uunu. MakpoCKONMYeCKui
MOJIXO]] K OTIMCaHHIO SJIEKTPUUECKUX sBIeHd. OObeMHas
MI0THOCTH 3apsiia. [lorennuan. CBA3b MEXIY
HaMPSyKEHHOCTBIO 3JIEKTPUYECKOT0 TOJI U MOTEHIIUATIOM.
[ToreHUMaIBHBIN XapakTep IEKTPOCTATUIECKOTO MOJIS.
Teopema o uupkysisiiuu Bexkropa E

2. DneKkTpudecKoe moje B IudIeKTpukax. CBsi3aHHbIE U
cBoOoHBIE 3apsiabl. [lonspusaus MOIEKy TUAIIEKTPHKA.
[TonsspuzyemocTs. BexkTop monspuzauu cpebl.
JusnexTpudeckas BOCIPUUMUYNBOCTE. BekTop
ANEKTPUYECKON MHIYKIIUH. DIEKTPOCTaTHUECKas TeopemMa
laycca. Auddepennnanbabie ypaBHEHUSI JIEKTPOCTATUKH
JUTSL HAMIPSDKEHHOCTH U 3JICKTPUYECKON MHYKIIHH.

3. [IpoBOIHUKY B AJIEKTPUUECKOM Moje. EMKOCTh
yeIuHEeHHOro poBoaHuKa. Konnencaropsl. EMKOCTB
KOHJIEHCATopa. DHEPrus 3apsyKeHHOTO KOHJEHCaropa.
DHeprus iekTpudeckoro moias. O0beMHas MIOTHOCTh
SHEPIruu




4. Dnextpuyeckuit Tok. [moTHOCTH TOKa. Cuia Toka.
VYpaBHeHuE HENPUPBHIBHOCTH. TOKM B IPOBOJHUKAX. 3aKOH
Owma B muddepennmanbaoi hopme. 3akoH Jxoyis-
Jlenna. Onexrpoasrkyias cuiia. ConpoTuBiIeHUE. 3aKOH
Owma 115 3aMKHYTOTO KOHTYpa U ero yuyactka. [IpaBuna
Kupxroga. Ilepexonnbie mpo1ecchl B AIEKTPUYECKUX
LEIsX.

5. MarauTHoe nosie B BakyyMe. BzaumoerictBue
IBUKyHmxcs 3apanoB. Cuia Jlopenna. Bekrop MarHuTHOH
uHayKIuu. 3akoH Amrnepa. @opmyia buo-Casapa-Jlamaca.
MarautHoe 1ojie 6ECKOHEYHOTO MPSMOTO MPOBOA U
KpyroBoro koHtypa. [lone conenonna. 3aKkoH noJIHOTO
Toka.OpHeHTHpYIOlee JEHCTBUE MarHUTHOTO MOJIS.
MaruuTHbIi1 MOMEHT

6. MarautHoe 1osie B Beniectse. MoJIeKyJIsIpHbIE TOKH.
Bexrop Hamarandenus cpenbl. HarpsxeHHOCTh
MarHuTHOTro nosst. Teopema o LMPKYJISILMK HAPSKEHHOCTH
MarHuTHOro noJjs. IlapamarneTvku, AMaMarHeTUKY U
beppoMarHeTUKH.

7. MarautHoe nose B (heppoMarHeTUKax

8. DNEeKTpOMarHuTHas MHyKIUsA. MarHuTHBIN OTOK.

Ko dunnenTs! B3auMHOM HHAYKIIMY U CAMOUHAYKIIHH.
HNunyktuBHOCTB coneHona. Ilpasuiio Jlenua. fIBinenue
CaMOMHAYKIIMU. DHEprusi MarHUTHOro nosist O0bemMHas
IUIOTHOCTH Hepruu. Paborta Tpancdopmaropa u reHeparopa
TOKa

9. Tok cMmemenus. YpasHnenus Makceiia. CBoiicTBa
ypaBHeHU Makcseia. [unoresa o CyiiecTBOBaHUA
3JIEKTPOMArHUTHBIX BOJIH. BoTHOBOE ypaBHEHHE




10. KoneOanus, BuABI KojaeOaHni. Y cJI0BHS HEOOXOIUMEIS
JUTSE BOSHUKHOBEHUs KosieOanuii. BoiHOBOE ypaBHEHHE.
Monoxpomarndeckue BoiHbL. [ToHsATHE 00 amIIIUTY IE,
gactore, (ase, mepuoje

11. Tapmonnueckuii ocumiuistop. OOpazoBaHue
3IEKTPOMAarHUTHBIX BOJIH.

12. DHeprus, nepeHocuMasi 3JIEKTPOMarHUTHOM BOJIHOM.
OObeMHas IIIOTHOCTh 3HEpruu. Bekrop

[ToitnTrHra. Jlnarpamma HarpaBIeHHOCTH U3TYYCHHUS
FAPMOHUYECKOTO OCLMIUISITOpA

13. CBet kak anekTpoMaruuTHas BosiHa. [Ilkama
3JIEKTPOMAarHUTHBIX BOJIH. [ eoMeTpuueckue
XapaKTEePUCTUKH CBETOBOM BOJIHBI. MIX CBA3b ¢ 4acTOTOMU
BOJIHBI U [TOKA3aTeJIEM IIPEJIOMIICHUS CPEJIBI.
DHepreTu4ecKue XapakKTepUCTUKN CBETOBOM BOJIHBI:
MHTEHCHUBHOCTb, MOIIIHOCTb, SHEPrus. EcTecTBeHHbIN 1
MOJISIPU30BAHHBIN CBET. JIMHEWHAsA, KpyroBas v
3JUIMNTHYECKAs NMoJsipu3alus. JJuxponyHslil moiasipu3arop.
3akon Maoca. 3akoH bproctepa. ['eomeTpruueckas onTuka

14. OnTryeckuii cXxeMbl MUKPOCKOTIOB, OMHOKIICH,
TEJIECKOTIOB

15. ®oTomerpus

16. OnTuyeckue SBICHHS Ha TPAHUIIE pa3fielia Cpe/l.
3aKOoHBI OTP@KEHUA U MpesioMiieHus cBeta. [lonHoe
BHYTPEHHEE OTPAKEHUE. DHEPreTUKA OTPAKEHUS U
npejaomiieHus. Teopus uieanbHON ONTUYECKON CUCTEMBI

10




17. Untepdepentus cBera. ClokeHHEe IBYX CBETOBBIX BOJIH
B HEKOTOPOM TOUYKe npocTpaHcTsa. Dopmyiia s
CYMMAapHON MHTEHCUBHOCTHU cBeTa. KOHCTpYKTHUBHAS 1
JecTpyKTuBHas uHTepdepeHus. uarepdepeHmonnas
KapTHHA U €€ XapakTepucTUKU. ONTHYecKas pa3HOCTh XOa.
KorepeHTHOCTh CBETOBBIX BOJIH KaK UX CIOCOOHOCTH K
unTepdepeny. BpemMennas u npocTpaHcTBeHHas
KOTepeHTHOCTb. [[puMeHeHns uHTepQepeHImu:
uHTepdhepoMeTpusi, MPOCBETICHUE ONTUKU

18. 3Be3anbIii nHTEpdhepomeTp MaiikenbcoHa

19. IlpumeneHne nHTEpGEPEHIINU CBETA B H3MEPUTEITBHBIX
npubopax

20. MuoromnyueBas uateppepenus. Uatepdepenus
®abpu-Ilepo

21. BzauMoneiicTBue cBeTa ¢ BemlecTBoM. Kinaccnueckas
OCIWJUIATOPHAs MOJIENIh aToMa. ATOM B TI0JI€ CBETOBOM
BOJIHBL. KOMIIIEKCHAs AUAIIeKTpUUecKas MPOHUIIAEMOCTh
BEIIIECTBA M KOMIUICKCHBIN MOKa3aTesb MPEIOMIICHHSI.
[Tornomenue cBeta B BelecTse. 3akoH byrepa.
Hopmanbshas u anomaneHas aucnepceus. GazoBast u
IpyIIOBasi CKOPOCTh CBETA

22. Jlucniepcus cBera

23. JlaBneHue cBeTa

24. 3akperieHue 3HaHUi TEOPUTHUECKOIO Kypca ¢
UCIIOJIb30BaHUEM Y4eOHO-METOANYECKON JINTEPATYPBI

25. 3aK0H KyJIOHA. MPUHIUIT CYNEPIIO3UIUNA

26. HanpsxeHHOCTB AiieKkTpudeckoro nossi. Teopema
laycca

27. IloreHuuan 3J€KTPUUECKOTo OISt

11




28. DnexkrpoeMkocTb. KonaeHcaropbl

29. 3akon Oma. [IpaBuna Kupxroda. Pacuer
DIIEKTPUIECKUX CXEM

30. MarsuTHOE 110JI€ B BaKyyMe

31. DnekTpoMarHUTHasE UHIYKIHS

32. IHIyKTUBHOCTH

33. T'eomerpuueckas ontuka.llocTpoeHnue conpskeHHbIX
Ty4deit

34. [lonspuzauus cBera

35. UnTepdepenius crera

36. JIudpakmaus ceeta

37. Pemienne unauBuayanbHbIX 3aaanuii (PIP)

38.

36

3. AToMHas U sijiepHasi pusuka

1. Maciradbl 1 0COOEHHOCTH OIMCAHUS AaTOMHBIX U
Cy0aTOMHBIX SIBICHUH

2. MacmtaObl BeJIMUMH B aTOMHOM U siA€pHON (pr3HKe

3. XapakTepUCTHKHU U 3aKOHBI TETUIOBOTO U3Ty4YCHUS

4. TemoBoe u3nyueHue

5. KBanrtoBbie cBoiicTBa cBeTa: (HOTO3PHEKT, TOPMO3HOE
PEHTreHOBCKOe u3iyueHue, agpdpext Komnrona

6. laBnenue cBeta. OnbiTel JIeOeaena

0,5

7. KBaHTOBBIE CBOIICTBA CBETA

8. BosiHOBBIE cBOIcTBa MUKpouacTull. [ unoresa ne bpoiins
0 KOPIYCKYJISIPHO-BOJIHOBOM AyanusMe. CooTHoOIIEeHne
HEOIPEEIEHHOCTEN

12




9. Mudpaxius 371eKTPOHOB, TPOTOHOB, HEHTPOHOB, aTOMOB,
MOJIEKY

0,5

10. BonHOBBIE CBOMCTBa MUKPOYACTHIL: 1€0pOIIEBCKHE
JUINHBI BOJIH, COOTHOIIIEHUE HEONPEIEICHHOCTEH,
TG PAKINS HIEKTPOHOB

11. OcHOBBI KBaHTOBOW MexaHUKU. BonHoBast pyHK1MS.
Omneparops! (pU3NYECKUX BETUYNH. Y paBHEHHE
[pénunrepa Uit ONMcaHUs ABUKEHUS YaCTHIL B
HNOTEHIMATBHBIX SIMaX

12. YpaBuenue lllpénunrepa i onucaHus ABUKEHUS
MHUKPOYaCTHULL

13. OgHOSMEeKTPOHHBIN aTOM B pamKax Mozenu Pesepdopaa
— bopa. 3akOHOMEpPHOCTH B aTOMHBIX CIIEKTpax.
CriexTpalbHbIE CEpUU aTOMa BOJIOPOJIa U
BOJIOPOJIOTIOT00HBIX HOHOB

14. Paccessaue yactun. @opmyna Pesepdopaa u eé
JKCIIEPUMEHTAIbHAS MPOBEPKa

0,5

15. Paccestnue uactun. ®opmyna Pezepdopaa.
OIHOAIEKTPOHHBIN aToM B paMKax mojenu Pesepdopaa —
bopa

16. 30TONMYeCcKnii CABUT CTIEKTPATbHBIX JTUHUI

0,5

17. OnHo2neKkTpoHHBIHN atoM. CrieKTpaabHbIE CEPUU
BOJIOPO/Ia 1 BOJIOPOIOTIOIOOHBIX HOHOB

18. KBaHTOBOMEXaHMYECKOE ONMKMCAHUE aTOMa BOAOPOa.
Kganrossie uncina. [IpaBuna orbopa
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19. TepMbl MHOTO3JIEKTPOHHBIX aTOMOB. CIIEKTPBI
HIEJIOYHBIX METALIOB. THUIIBI CBSA3E aTOMHBIX MOMEHTOB.
[unoresa o cniuHe 3nekTpoHa. CiMH-OpOUTATBEHOE
B3auMozeicTBue. ToHKas CTpyKTypa

20. TepMbl MHOTO3JIEKTPOHHBIX aromMoB. [IpaBuna
CJIO’KEHUS] MOMEHTOB. THIbI CBsI3M. MeXaHn4eCKUi MOMEHT
aroma

21. Tonkas cTpykTypa crieKTpa aroma BOJI0poja.
JIaMO0BCKHUil cABUT

0,5

22. CniexTp aroma requs

0,5

23. CnekTpsl MIETOYHBIX MeTaoB. [IpaBuna oTbopa

24. MarauTHbele CBOMCTBA aroMa. ATOM BO BHEIITHEM
MarHuTHOM ToJie. DddekT 3eemana

25. MarguTtHble CBOMCTBA aTOMOB. PaciiernieHue
CHCKTpEUIBHI:IX HI/IHHﬁ B C.IIaGOM MAar"HuTHOM I10J1€

26. 3anoaHeHUE NEKTPOHHBIX 00oo4ek. [Tpuniun [Taymnm.
[lepuonnueckuii 3akoH MeHneneeBa

27. XapakTepucTUYECKUE PEHTIE€HOBCKUE CIIEKTPhL. 3aKOH
Mo3znu

0,5

28. 3anonHeHue MEeKTPOoHHbIX 00oouek. [Ipunnun [aynu.
Omnpenenenne TepMa OCHOBHOIO COCTOSTHUS

29. Ilpupoaa xumuueckoi csizu. KonebarenpHas u
BpauiaresnbHas 3Heprus MoJieky. CrieKTpaibHble
3aKOHOMEPHOCTH B MOJIEKYJIax

0,25

30. KonebarenpHble U BpalaTeIbHbIe CIIEKTPBI MOJIEKYT

31. CnoHTaHHOE U BBIHYKJEHHOE U3nyueHue. Jlazeprl u ux
pUMEHCHHE

0,5

32. CBolicTBa 1 MOJIETIU aTOMHOTO siApa
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33. AToMHOE SApO

34. 3ak0oHBI paIMOAKTUBHOTO pacmnana. Anbda, 6eta u
ramma-pacmaj

35. IlpakTrueckoe MPUMEHEHHUE PAIMOAKTUBHOCTH

0,5

36. PanuanionHble aBapuu U UX MOCIEICTBUS

0,5

37. PanmoakTUBHOCTH

38. buonoruueckoe AelcTBUE HOHU3UPYIOIIUX U3TYUEHUH.

I[OSI/IMeTpI/IH H 3aliuTa

39. SnepHble peakuuu AeNeHUs U CUHTEe3a. SnepHas
HHEPreTUKA - COBPEMEHHOE COCTOSIHUE U MEPCIEKTUBBI

40. Sl nepHble peakuu

41. Knaccugukanus 31eMEeHTapHbIX YaCTULL U THUIIbI
B3aUMOJCICTBUN MEXIY HUMHU

42. DneMeHTapHbIe YaCTHUIIbI

43. DKciepuMEHTaTbHBIC METO bl HAOTIOICHHS
3JIEMEHTAPHBIX YaCTHII

0,25

44. Pemenue 3a/1a4 B paMKax MHIUBUIYATbHON PacueTHO-
rpaduueckoit paboTsl

0,5

45.

34

Bcero

106

88

70

60
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10.

1.

12.

13.

14.

15.

16.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Myxun K. H. Dkcniepumenrtansias siaepHas ¢pusuka: Tom 1: [B 3 Tomax] :
yueOoHuk(Cankt-IleTepOypr: Jlanp).

Myxun K. H. Dkcniepumenrtansias siaepHas ¢pusuka: Tom 2: [B 3 Tomax] :
yueoHuk(CankTt-IletepOypr: Jlans).

CagenbeB U. B., CasenneB B. U. Kypc obmeit ¢pusuku: T. 3. KBantoBas
ontuka. AtomHas pusuka. Ousuka TBepaAoro tena. Gu3rKa aroMHOTO SApa U
AIIEMEHTAPHBIX YaCTHUIl: yueOHOe mocoOue JUisl CTyA. By30B MO TEXH.
HampapJIeHUsAM U crieranbHocTsAM : B 4 Tomax(Mocksa: KHOPYC).
CagenweB 1. B. Kypc o6mieit puszuku: T. 2. DneKTpUuecTBO U MarHeTU3M.
Bonnbl. Ontuka: yuebHoe mocodue st By30B 1o TexHuaeckum (550000) u
texHosornueckuM (650000) nanpasnenusim : [B 3 T.](Cankt-IleTepOypr ;
Mocksa ; Kpacnomap: Jlans).

CagenbeB U. B. Kypc o6mieit pusukn: T. 1. Mexanuka. MonexyspHast
¢dusuka: yueOHoe mocodue 1j1s By30B 1o TexHudeckum (550000) u
texHosiornaeckuM (650000) nanpasieHusM : [B 3 T.](Cankt-IleTepOypr ;
Mocksa ; Kpacnonap: Jlaus).

Hponos U. E. 3anaun o obmieit puszuke: yuedbHoe nocodue(Mockaa:
BMHOM).

Hponos U. E. 3agaun mo kBanToBo# puszuke(Mocka: Jlaboparopus
3Hanuit"" (panee ""BMUHOM. JlaGoparopus 3Hanmit").

Uponos U. E. KanTtoBas ¢puzuka. OCHOBHBIE 3aKOHBI: yueO. mocobue
(Mocksa: Jlaboparopust 3Hanuii"" (panee ""BUHOM. Jlaboparopus
3HaHUU").

[monsckuit O. B. Atomnas ¢usuka: T. 2. OCHOBBI KBAHTOBOM MEXaHUKHU U
CTPOEHHE AIEKTPOHHOM 000JI0UKH aToMa: yueOHOe TocoOue sl By30B
(Mocksa: Hayka, ['1. pea. ¢us.-mar. aut.).

CuyxwuH [[. B. O6muii kypc ¢usuku: T. 1. Mexanuka: yueOHOe mocodue s
¢du3nveckux crnenuarbHOCTEN By30B : B 5 Tomax(MockBa: ®u3mariur).
CuyxuH [[. B. O6muii kypc ¢usuku: T. 5. ATomHas u simepHas pusuka:
yaeOHoe mocobue it PU3NIECKUX CIICIUATBHOCTEN BY30B: [B 5-TH T.]
(MockBa: ®u3MarianT).

Cusyxun /l. B. O0mmii kype ¢pusuku: T. 2. TepmoauHamMuka u MOJIEKyIIpHAsT
¢dusuka: yueOHoe mocodue st GU3NIECKUX CIEHUATHHOCTEH BY30B: [B 5-TH
T.]J(MockBa: ®uU3MariInT).

MargeeB A. H. MonekynsipHas ¢puzuka: yue0. mocodue sl CTyJJ€HTOB By30B
(MockBa: OHHKC).

Bonbskenmrreitn B. C. CoopHuk 3a1a4 no o61emy Kypey GU3uKu: ais
ctyaeHToB TexH. By30B(CII6.: KHmxHbIl Mup).

Menemnna A. M. Kypc KBaHTOBOM MEXaHUKH JIJ1s1 XMMHUKOB: y4eOHOE
nocooue sl CTYACHTOB XUMUYECKHUX CIIEUATbHOCTEH YHUBEPCUTETOB
(MockBa: Bricmias mkoa).

ApxunkuH B. I'., Kazanues B.I1., ITarpun I'. C., IIpoBopoB A. C., Cu3sbix A.
I'., bapanosa B. K., Canmun B. B., banaes /. A., Bepuiuaun B. B., I'ypkoB
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B. U., Kopmyxwuna 3. B., Mocksuu O. U., O6pasnora JI. M., Canmun B. B.,
Cyxos JI. T., lonrononosa M. B., I'epacumoBa M. A., Menbaukos I1. H.,
Cronsp C. B., Cusbix A. I, CatocapeBa E. A., Bnanumuposa E. C. ®uzuka
arOMOB U aTOMHBIX SIBICHUM: 3JIEKTPOH. yue0.-MeTO 1. KOMIUIEKC
nucuurinabl(KpacHosipek: UTIK COY).

17.  CyxosJI. T., Apxunkus B. I, Ilarpusn I'. C., O6pa3zuosa JI. M. O6uias
¢duzuka. OnTuKa: 31eKTPOH. y4e0.-MEeTO/I. KOMIUIEKC TUCUUTIITNHBI
(Kpacnosipck).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IIPOrpaMMHoOe
obecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3UI0, 2 TAK:Ke CBOOOIHO
DacnpocTNaHsieMoe MDOrNaAMMHOe o0ecreyeHue):

1. OC Microsoft Windows XP, 7, 8.1 miu 10, Microsoft Office 7 wiu 2013,
OriginLab OriginPro 2015, MathWorks MATLAB R2016b, Adobe Acrobat X.

4.3 UnTepHeT-pecypchbl, BKIKOYasA NMpodeccuoHalbHbIe 0a3bl JaHHBIX
U MH(GOPMAIMOHHBbIEC CIIPABOYHbIE CHCTEMBbI:

1.  Karanor obpazoBarenbubix HTepHET-pecypcoB http://www.edu.ru
2. EcrectBeHHOHay4HbIH 0Opa3oBaresbHbIN opTan http://www.en.edu.ru
3. Cucrema deneparbHbIX 00pa3oBareIbHBIX MOPTAIOB

http://www.edu.ru/db/portal/sites/portal page.htm
4.  DnextpoHHas 6bubnroreka http:// www.elibrary.ru

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIe CpeJCTBA HAXOJATCA B MPUIIOKEHUU K paboOyuM Mporpammam
JUCLUTUIMH.

6 MarepuajJbHO-TeXHMYECKas 0a3a, HeoOXoaMMasi 1JIfl OCYLIEeCTBJICHUS
00pa30BaTeJbLHOI0 NMpoIecca Mo JUCHUILIHHE (MOTYJII0)

Meroauka npoBeIeHNs 3aHATUN JOIYyCKAeT UCIOJIb30BAHUE TEXHUYECKUX CPEICTB
(mIpOEKTOPbI, UHTEPAKTUBHBIE JOCKHU) UJIU KJIACCUYECKUE Ay AUTOPHBIE 3aHATUS,
oOecrneyrBaeMble CTaHAAPTHBIMU MaTepUAIbHO-TEXHUUECKUMU CPEICTBAMH.

JleknmoHHBIC ayTUTOPUH JOKHBI OBITH OCHAIIIEHBI COBPEMEHHBIM
BU/JICOMTPOCKIIMOHHBIM 000PYI0BaHUEM [IJIsl TPE3CHTAIUM, CPEICTBAMHU
3BYKOBOCIIPOU3BEICHNUS, SKPAaHOM M UMETh BbIX0]1 B IHTEpHET, a Takxke
WHTEPaKTUBHYIO THOO MapKEepHYIO JIOCKY.

[Tomemnienust st MPOBEACHUSI CEMHUHAPCKUX 3aHATUN JOJKHBI UMETh
WHTEPaKTUBHbBIC WU MapKEPHbIC TOCKU, COBPEMEHHYIO YUCOHYIO MeOeb.

bubnuoTteka nomkHa UMETh paboune MecTa ISl CTYJICHTOB, OCHAILICHHbIE
KOMITIBIOTEPAMHU € JOCTYIIOM K 0a3aM JIaHHBIX, BBIXO/] B JIOKAIbHYIO CETh
yHuBepcurera u MlaTepHer.

Harnsgaeie mocoOust: 1eMOHCTpaIMOHHBIC TTOCOOHS (CTEH/IBI C TabIUIIaMHU,
cxeMamu, TpaduKamMu, BUACOParMeHTHI).
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JIMCIMITIMHA aIanTHPOBaHA JIsl MHBAIH/IOB U JIUII C OTPAaHUYCHHBIMH
BO3MOYXHOCTSIMU 3JI0POBBSI, U €€ pean3alisi OCYIIECTBISIETCS C UCIIOJIb30BAaHUEM
CpeacTB OOy4eHHs 00IIEeTO U CIEIHMATFHOTO HA3HAYCHUS:

YCUJIUTENbHAS alllaparypa;

anrmaparypa AJisi BA3yalu3ally cO CIIEHUATbHBIMU BO3MOXKHOCTSIMU;
CpEJICTBA 3allMCH U BOCTIPOU3BEICHUS ayAHO- U BUICOUH(OPMAITNH;
CUCTEeMBbI OecTipoBOIHOM niepenaun 3Byka (FM-cucreMsr) uist ycuineHus
Pa300OPUYMBOCTH PeUU MPEToaBaress U APYruX FOBOPSIIUX;
bpaitneBckol KOMIBIOTEPHON TEXHUKHU;

KOMITBIOTEPHBIX TU(DIOTEXHOJIOTUH, 00ECTIeUNBAIOIUX TPeoOpasoBaHue
KOMIIBIOTEPHOU NH(OPMAIIUY B IOCTYITHBIC ISl HE3psuuX (HOpMBI (TTporpamm-
CUHTE3aTOpOB peuu, IpeodpazoBareseil B peiabe(HO-TOUESUHbIN UM YKPYITHEHHBIH
TEKCT).
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