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1 [esiu m 321241 OCBOEHUS M CHUNIMHBI

eanb (eaH) OCBOCHMS JUCITATUIMHBI:
O3HAKOMJICHHUE CTYACHTOB C OCHOBHBIMU 3aKOHAMU (I)I/I3I/IKI/I 1 BO3MOXHOCTAMH UX IIPUMECHCHUA IIPpU PCIICHUN

3aJa4, BOSHUKAIIUX B UX HOCHCI{yIOHICﬁ HpO(bCCCHOH&J'ILHOfI JACATCIIBHOCTH.

3agaun:
® U3Yy4YEHHUE 3aKOHOB OKPYKAIOIIEro MUpa B UX B3aUMOCBSI3U;

e OBJaJeHHe (PyHIaMEHTAIbHBIMU IPUHIUIIAMU U METOJAMU PELICHHUs HayYHO-TEXHUYECKUX 3a]1a4;

¢ (GopMHpOBaHUE HABBIKOB IO MPUMEHEHHIO TOJI0XKEHUH (QyHIaMEHTAIbHONW (PU3HKH K TPAaMOTHOMY
HAay4YHOMY aHAJIM3y CHUTYallMi, ¢ KOTOPBIMH HH)KEHEPY NPUXOAWUTCA CTAJIKUBATHCSA IPU CO3JaHUU HOBOU
TEXHUKHU ¥ HOBBIX TEXHOJIOTU;

® OCBOEHHE OCHOBHBIX (DU3MUYECKHX TEOPUH, NO3BOJSIOIIUX ONMUCATh SABJICHUS B MPUPOJE, U Mpee-
JIOB IPUMEHUMOCTH 3TUX TEOPHUH [UIsl PELICHHUs COBPEMEHHBIX U IIEPCIEKTUBHBIX TEXHOIOIMYECKUX 3a1a4;

¢ (GopMHpOBaHUE Yy CTYIEHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

® 03HAKOMJIEHUE CTYACHTOB C UCTOPUEN U JIOTMKOW pa3BUTHUS (PU3UKH U OCHOBHBIX €€ OTKPBITHI.

2 MecTo AUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuna oTHOcUTes K 6a30Boit yactu 6moka [l «{ucuurinHbl (MO )>»
[TpepekBU3UTHI JUCHUILTUHBL: Omcymcmayom

[TocTpexBuzuthl aucuuruiunbl: b1./].b.14 Beszonacnocmo ocusnedesmenvrhocmu, b1.J[.6.15 Tavim-
menedoemenm, B1.J[.B.19 Teopus yeneu u cuenanos, b1.JI.5.20 Mamepuanvi 31eKmMpOHHOU MeEXHUKU,
b1.J[F.2]1 ®usuueckue ocnosvl snexmponuku, b1.J].b.22 Texuuueckas snexmpoounamuka, b1.J[.5.23
OcHosbl ananozosoll u yugposot snekmponuxu, b1./].B.2 Obwas meopus ceasu, b1.J[.B.4 Memponoeus,
cmanoapmuzayuss u mexuuveckue usmepenus, bI1.J[.B.5 Cxemomexuuxa meneKOMMYHUKAYUOHHBIX
yempoucms, B1.J[.B.6 Dnekmponumanue ycmpoucme u cucmem menekommynuxayuti, 51./].B.10 Aumenno-
guoepnvie ycmpoiicmea u mexnuxa evicokux yacmom, b1.J1.B.11 Pacnpocmpanenue 21eKmpoMacHUmMHbIX
6011 u paboma paouonrunuti, b1.J[.B.12 Ilpuemonepedarowue ycmpoiicmea, b1./[.B.13 Paouoasmomamuxa,
b1J[B.D.1.1 Tenesuoenue, b1.J[.B.D.1.2 Cpeocmea u cmanoapmer menesuoenus, b1 J[.B.3.2.1
Paouosewanue, 51./].B.0.2.2 Cpeocmea u cmanoapmel paouosewanusi, b1.J[.B.2.3.1 Comoeas ceés3v,
b1.J[.B.2.3.2 Mobunvnvie paouocucmemsl, b1./[.B.2.4.1 Onmosonokounas ceazv, b1.J[.B.2.4.2 Cpeocmea
nepeoauu ungopmayuu 8 onmuveckom ouanazone, b2.I1.6.Y.1 O3naxomumenvuas npakmuxa, b2.11.B.11.1
Texnonoecuueckas (npoexmuo-mexnonocuyeckas) npakmuxa, b2.I1B.II1.2 [Ipeoduniomunas npaxmuka,
@JIT.1 Ilpasuna ycmpoiicmea 21ekmpoycmano8ok u mexnuka desonacnocmu, QNT.2 Dnepeocoepercenue

3 TpeGoBaHus Kk pe3yjabTaTaM 00yUYeHUs MO TUCIUIINHE

HpOLICCC HU3YyUYCHUA JUCHUIIJIMHBI HAITPABJICH Ha (I)OpMI/IpOBaHI/IC CJICAYIOIINX PE3YJIbTATOB O6y‘-ICHI/I$I

[Inanupyemble pe3yabTaThl
oOyueHus 0 TUCIUILINHE,
Koxn u HaumeHoBaHue Kon n HanMeHOBaHUE UHAMKATOPA
. XapaKTEepU3YIOIIHE TaIbl
bopMupyeMbIX KOMIETEHIIHH JOCTUKEHHS] KOMITETEHIIUU
(dbopMupoBaHUS
KOMIIETCHIIUI
OIIK-1 Cnocoben OIIK-1-B-1 3naer ¢pyH1aMeHTaIbHbBIE 3HaTh: 3HAET, IOHUMAET U
HCII0JIb30BaTh MOJIOKEHUS, 3aKOHBI IPUPOBI U OCHOBHBIE (PU3MUECKUE U | OOBSICHIET OCHOBHBIE
3aKOHBI U METO/IbI MaTeMaTHYeCKUe 3aKOHbI MOHATUS, TPUHLUIIBI U
€CTECTBEHHBIX HAYK U OIIK-1-B-24 Biageer HaBbIKaMu 3aKOHBI pa3JIMYHBIX




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
IOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl

o0y4eHUs 10 TUCITUTLINHE,

XapaKTEPU3YIOIIUE ITAITbI
¢dbopmupoBaHus
KOMIIETCHIINI

MaTeMaTUKH JJI pelIeHUs
3a7a4 UHXEHEPHOH
NEATEILHOCTH

KUCIOJb30BAHUS 0A30BbBIX MOJOKECHUN
€CTECTBEHHBIX HAyK M MAaTEMAaTUKHU IIPH
aHaJIN3€ U CUCTEMAaTHU3allMU 3HAaHUI

pa3nenoB (QU3NKH
(u3mueckue OCHOBBI
MEXaHUKH, (pu3nka
KoJieOaHMH U BOJIH,
MOJIEKyJIsipHast PU3NKa U
TEepPMOJIMHAMMUKA,
AJIEKTPUYECTBO U
MarHeTH3M, ONTHKA,
saaepHas pusmnKa)
YMeTb: periath TUIIOBbIE
y4eOHBIC 33]]a4H T10
OCHOBHBIM paszieam
¢usuku (puznyeckne
OCHOBBI MEXaHMKH;
KOJICOAHHS U BOJIHBI;
MOJIEKYJIsipHast GU3UKa U
TEPMOIMHAMHUKA,
3JIEKTPUUYECTBO U
MarHeTH3M; ONTHKA,
KBAHTOBAs U aTOMHas
¢busuka; spepHas puznka
Ha OCHOBE
BOCIIPOU3BEICHHS
CTaHJAPTHBIX AITOPUTMOB
Baajgers: pemarts
YCIIO’)KHEHHBIE yueOHbIe
3aJ]au¥ 110 OCHOBHBIM
pazznenaM (GU3MKU Ha
OCHOBE NPUOOPETEHHBIX
3HaHUH, YMEHUN U HAaBBIKOB
C UX NPUMEHEHUEM B
HETHITWYHBIX CUTYaIHsIX

OIIK-2 Cnocoben
CaMOCTOSITEIILHO NPOBOJUTH
AKCIIEPUMEHTAIIbHBIE
HCCJIEIOBaHMS U UCIIOJIb30BATh
OCHOBHBIE ITpHEMBbI 00pabOTKH
U TIPEJCTABJICHUS MTOJIyYEHHBIX
JTAHHBIX

OIIK-2-B-13 3HaeT 0OCHOBHBIE TPHEMBI
00pabOTKU U Mpe/ICTaBICHUS
OKCTIEPUMEHTAIBHBIX JTaHHBIX
OIIK-2-B-14 Bnaneet HaBbIKaMH
CaMOCTOSITENILHOTO MPOBEICHUS
HKCIEPUMAHTAIBHBIX UCCIEIOBAHUHN U
OCHOBHBIMH IpueMaMu 00paboTKu
MOJIYYEHHBIX JIaHHBIX

3HaTh: NpUMeHseT yueOHbIH
Matepuai 1o gusuke ¢ Tpedy-
€MOil CTeNeHbI0 HAyYHOUI
TOYHOCTH U TOJIHOTBI; 3HAET
METOJIbI cOopa 1 00padOTKH
9KCHEPUMEHTAIIBHBIX JaHHBIX
YMerhb: NIpUMEHSTh 3HAHUS
¢bu3uKy U1 aHaM3a 1 o0pa-
OOTKHU Pe3y/IbTaTOB (PU3UUE-
CKHX JKCTIEPUMEHTOB
Buajners: pemarb yciIoKHEH-
HbIe yueOHbIE 33/1a4H 110 OC-
HOBHBIM pazjiesiaM pU3UKH Ha
OCHOBE IIPHOOPETEHHBIX 3HA-
HUH, YMEHUH U HABBIKOB C UX
MPUMEHEHHUEM B HETUITMYHBIX
CUTYaIUsIX; CIIOCOOCH HC-
MOJIb30BATh TEOPETUYECCKHE




[Tnanupyemsble pe3ynbTaThbl
o0y4eHUs 10 TUCITUTLINHE,

Kon n HaumeHoBanue Kon u HaumMeHoBaHuE MHIUKATOPA
. XapaKTEPUIYIOIIHUE ITAMbI
bopMUPYEMBIX KOMIETCHITHIA IOCTHIKEHUS KOMIIETEHIINU (popMHpOBaHUS
KOMIIETEHIINHI

OCHOBBI (DM3UKH 1 ammapar
MaTEMaTHKH TPH PEIICHUH
KOHKPETHBIX IKCTIEPHMCH-
TaJbHBIX (PU3HUECKUX U
CMEXHBIX 33724

4 CTpyKTYypa U collepKaHue TUCUUILINHBI
4.1 CTpyKTypa IMCHUATIAHBI

OO0mmast TpyA0€MKOCTh JUCIHUILUIMHBI cocTaBisieT 11 3aueTHbIX equuull (396 akageMUYecKUX 4acoB).

TpynoemMKocTs,
Bun pabotsr aKaJICMUYECKHX YaCOB

1 cemectp 2 cemMecTp 3 cemecTp BCETO
Oo0masi Tpy10éMKOCTh 144 144 108 396
KonrakrHasi pabora: 51,25 51,25 51,25 153,75
Jlextum (JI) 18 18 18 54
[Tpaktuueckue 3ansatus (I113) 16 16 16 48
Jlaboparopusie pabots (JIP) 16 16 16 48
Koncynpranuu 1 1 1 3
ITpomexyTodHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,25 0,75
CamocrosiTejibHAas padoTa: 92,75 92,75 56,75 242,25

- camonodzomogka (npopabomxa u
nogmopenue N1eKYyuoHHo20 Mamepuana u
Mamepuana y4eOHUK08 U y4yeOHbIX nocooull,

- N0020MOBKA K 1a00PAMOPHLIM 3AHAMUAM,

- N002OMOBKA K NPAKMUYECKUM 3AHAMUIM,

- N0020MOBKA K KOJIOKEUYMAM,

- 10020MOBKa K PYOEI’CHOMY KOHMPOTIO U M.N.)

Buj utoroBoro KoHTpoOIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH IK3aMeH
auddepeHupoBaHHbIN 3a4€T)

Paznensl nucuumivael, n3ydaemsie B 1 cemectpe

KonmuecTBo yacoB
Ne HaumenoBanwue pa3aenon ayAutopras BHeay/I.
pasnena BCETO pabota

7 13 | ip | Padora

1 Du3nvecKne 0CHOBbI MEXaHUKH 47 8 6 6 27

2 KoJjie0anusi 1 BOJIHBI 45 6 6 6 27

3 MouJekyasipHasi Gpu3NKa U TEPMOAMHAMHMKA 52 4 4 4 40

Uroro: 144 18 | 16 | 16 94




Pa3znenbl AuCHIUIUIMHBL, U3y4aeMble B 2 cEMecTpe

KonmyectBo yacos
Ne HaunmenoBaHue pa3enos ayAITopHad BHEayl.
paznena BCETO pabota aGaTa
A mue| P
4 JIeKTPUYECTBO M MATHETH3M 18 | 16 | 16 94
Uroro: 144 18 | 16 | 16 94
Pazensr quCHUIUTNHBL, U3yd9aeMbIe B 3 ceMecTpe
KonmyectBo yacos
Ne HawnmeHoBaHue pa3enos ayAITopHad BHEayIl.
paznena BCETO pabota AGoTa
A mue| P
5 Onrtuka
34 6 6| 6 16
6 KBanToBasi u aToMHas pu3nka 34 6| 6 6 16
7 Snepuasi puznka 32 4 4 4 16
8 Kocmouaorus, 3Bosionns BeeaenHoii 8 2 6
Uroro: 108 18 | 16 | 16 54
Bcero: 396 54 | 48 | 48 242

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Nel dusnueckne 0OCHOBLI MEXaHUKH

JluHamMuKa BpamarteJabHOro ABM:keHusi. OCHOBHOE ypaBHEHUE IMHAMUKU BPAILATEIbHOTO JBUXKE-
HUS TBEPJOIO Tela C 3aKPEIIEHHOM ochlo BpaiieHus. MoMeHT uMmmyibca Ttena. MomeHT uHepuuu. Teopema
[refinepa. Knnerndeckas 3HEpIrys BpaIlaOIIErocs TBEPAOTO Tela.

PensituBucTckasi Mexanuka. [IpMHIMO OTHOCHUTENBHOCTH M IpeoOpa3zoBanus [ amuies.
HeunBapraHTHOCTh 3JE€KTPOMArHUTHBIX SIBJICHUH OTHOCUTENIbHO NpeoOpa3zoBanuil ['ammnes. Iloctynatsl
cneuuanbHol Teopun otHocuTenbHocTH (CTO) OitHmTeiiHa. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH H
npeoOpa3zoBanus Jlopenna. Ilapagokcsl pensTUBUCTCKON KMHEMATUKU: COKpAIIEHHUE JUIMHBI U 3aMeJUIeHHE
BPEMEHHU B JIBHXKYIIUXCS CUCTEMAX OTcueTa. PeIsTUBUCTCKUN UMITYNbC. B3aMMOCBA3b MacChl U SJHEPIUU B
CTO. CTO u sipepHas HepreTrKa.

Ne 2 Kosie0aHus1 1 BOJTHBI
I'apMonnueckne kosedanus. VneanbHblil TapMOHUUYECKUN OCHMIUISATOP. YpaBHEHHE HJI€aTbHOTO

OCLMJUISITOpA U €ro peuieHre. AMIUIMTYAA, 4acToTa U (asza xonedanus. [Ipumepsl konedaTeabHBIX ABIKE-
HUll paznuuHOi (huznueckoit mpupoabl. CBOOOIHBIE 3aTyXarollue KoJeOaHUs OCHMIUIATOPA C MOTEPSIMH.
BrinyxaeHHble KojaeOaHMs.

Crnoxenune konebannit (Ouenwus, purypsr Jluccaxy). Paznokenne u cuHTe3 KOJeOaHUM, TTOHITHE O
crekTpe kojebanuil. CBsg3aHHbIE KOJeOaHUS.

Boanbl. BonnoBoe nBrxkenue. [lnockas rapMoHuyeckast BOJIHBL J[IMHA BOJHBI, BOJIHOBOE YHCIIO,
(dazoBasi CKOpOCTh. YpaBHEHHE BOJTHBI. OHOMEPHOE BOJHOBOE YpaBHEHHE. YIPYTHE BOJIHBI B Ta3ax JKUIKOCTIX U

TBepabIX Tenax. [Imockue u chepudeckne aneKTpoMarHuTHEIE BOJIHEL. [lonspusanys BoH.



Ne3 Monexkynspaas Gpu3nkKa 1 TepMOAUHAMHUKA

MdeHOMeHOJIOTHYECKAs TepMOAMHAMMKA. TepMoauHaMMUYECKOEe paBHOBecHEe U Temmeparypa. Hymnesoe
Ha4aluo TePMOIMHAMUKU. DMIIMpUYECKas TeMiepaTypHas mkana. Ksasucrarndeckue mporecchl. Y paBHEHHE COCTOS-
HUS B TepMoauHamuke. OOpaTumble W HeoOpaTHMble Tpouecchl. [lepBoe Hayamo TepMOAMHAMHKH. TerIoeMKOCTb.
Ypasuenne Maiiepa. M3oxopudeckuii, n300apHIeCKuid, H30TEPMUUCCKIN, aquadaTHIEeCKU IPOIECCHl B UIACATBHBIX
razax. [IpeoOpasoBaHue TeIIOTH B MexaHHuecKyto paboty. Llukn Kapao u ero koadduuueHt mone3Horo aelcTBHA.
OHTpOMHS.

MouJexkyasipHo-KHHeTHYecKasi Teopus. [laBnenue rasza ¢ Touku 3penus MKT. TemnoeMkocTs 1 uncno cre-
neHeil cBo0obI MoIeKy Tasza. Pacnpenenenrne MakcBemna it MOAYISI M POEKIUNA CKOPOCTH MOJIEKYIT MI€aTHbHOTO
rasa. DKcrepuMeHTallbHOe 000CHOBaHME pacmpenencHus MakcBemna. Pacnpenenenne bonbimana n Gapomerpude-
ckas ¢popmyna.

DuemMeHTHI pu3nveckoii KuUHeTUKHU. SIBNeHns nepenoca. [uddysus, TEIOnpoBOIHOCTh, BHYTPEHHEE Tpe-
HHUE.

BpoyHOBCKOE BHKEHUE.

Ne4 JnexkTpuyuecTBO U MATHETU3M

daekTpocTraTuka. 3akoH Kynona. HampspkeHHOCT M MOTEHLMAN 3JEKTPOCTaTUYECKOro moiid. Teopema
l"aycca B uHTETpaNIbHOM (pOpMeE U ee TpIUMEHEHHUE [Tl pacueTa dJISKTPUIECKIX TOJeH.

IIpoBonHNKM B 3JIeKTpUYecKOM MoJIH. PaBHOBecue 3apsa0B B poBoAHKHKe. OCHOBHAs 3aj7a4a 3JIeKTpoCTa-
THKH NTPOBOAHHMKOB. DKBHUIIOTEHIIHAIBHBIE TIOBEPXHOCTH M CHIJIOBBIC JIMHUU 3JIEKTPOCTATHUECKOTO TOJIA MEXIy Mpo-
BOJHHUKaMHU. DJIEKTpOocTaTH4ecKas 3amura. EMKOCTh IPOBOHUKOB U KOHIEHCATOPOB. DHEPruUs 3apsKEHHOTO KOHJEH-
caTopa.

JAM3JIeKTPUKH B 3JIEKTPUYECKOM MoJie. DIEeKTPUIECKoe 1oje JUNois. Junoias Bo BHEIIHEM IEKTPUUIECKOM
nosie. [lonsipuzanust nuanexTpukoB. OpHEHTALNOHHBIN 1 1e(OPMALMOHHBIA MEXaHU3MBbI MoJIsipu3anuu. Bekrop snek-
TPUUECKOTO CMEUIeHHs (dMEKTPUUECKON MHAYKUMH). JManekTprudeckas MPOHUIIAEMOCTh BELIECTBa. DJIEKTPUYECKOe
10JIE B OJHOPOJHOM JAMIJIEKTPHUKE.

MocTossHHBII JIeKTpUYecKuil Tok. Cuia U MIOTHOCTh TOKA. YPaBHEHHE HEMPEPBIBHOCTU ISl TFIOTHOCTH
ToKa. 3akoH OMa B UHTerpainbHoi U auddepennmansion Gopmax. 3akoH xoymsa-Jlenua. 3akon Bunemana-®Opanna.
DNeKTPOABIKYIIAs CHila HCTOYHMKA Toka. [IpaBuia Kupxroda.

MaraurocTaTuka. MarHuTHOE B3aUMOJACICTBUE MOCTOSIHHBIX TOKOB. BEKTOp MarHUTHON MHAYKLUHMH. 3aKOH
Awmmnepa. Cuna Jlopenma. /[BmxeHue 3aps/ioB B 3JIEKTPUYECKUX M MAarHUTHBIX NoJsX. 3akoH buo-Casapa-Jlamaca.
Teopema 0 IMPKyYISIIKH (32KOH MTOJTHOT'O TOKA).

MarnuTHOe moJie B BellecTBe. MarHMTHOE IOJIE MU MarHUTHBIM JIUIIOJIBHBIA MOMEHT KPYrOBOI'O TOKa.
Hamaranuenne maraetukoB. HanpspkeHHOCTh MarHUTHOTO 1o, MarnuTHas npoHunaemMocts. Kiaccudukarust mar-
HETHKOB.

DJIeKTPOMATrHUTHAsA UHAYKIMA. DeHOMEHOIOTHS AIeKTpoMarHuTHOH nHIykun. [Ipasmio Jlenna. YpaBHe-
HUE JIEKTPOMarHuTHON MHIyKkun. CamonHAyKuna. UHAYKTUBHOCTH coleHOua. BriltoueHne u OTKIIIOYEHHE KaTyll-
KH OT UCTOYHHUKA TIOCTOSHHOM 3/1C. DHEPTUSI MATHUTHOTO TIOJISL.

YpaBuenuss MakcBessia. Cuicrema ypaBHeHHH MakcBenia B HHTerpaibHOUW opme M (PU3NUECKUI CMBICIT
BXOJIAIINX B HEE YPaBHEHUI.

Pa3gen 5 Ontuka

3JIeKTp0MaFHHTHLIe BOJIHBI. BoiiHOBOE YpaBHCHUC B IIPOCTPAHCTBE. Bonnosoii BCKTOp. Bomnnosoe YpaBHE-
HUEC I DJICKTPOMArHuTHOI'O I10JIA. OcCHOBHBIE CBOMCTBA OJICKTPOMAarHuTHBIX BOJIH. 3HepFeTI/IT-IeCKI/Ie XapaKTCpUCTUKU

AIEKTPOMArHUTHBIX BosiH. BekTop IloiHTHHTrA.



HNuTepdepennns cBeToBBIX BOTH. VHTEppEepeHIIMOHHOE TI0JIE OT ABYX TOUYCUHBIX UCTOUYHUKOB. OnbIT FOH-
ra. Untepdepomerp Maiikenbcona. UuTepdepeHiiys B TOHKHX IUIeHKaX. MHoOroay4deBast HHTEp(hepeHIHs.

Judpaxkuus BoaH. [Ipunnun [roiirenca-®penens. Judpakuus Openens Ha npocreimux nperpagax. Ju-
¢dpakius Opayarodepa. AudpakinoHHas pelieTka Kak CeKTpaibHbId mpubop. IToHsaTre 0 rojorpa@uyecKoM MeTo-
e TTOJTYYEHHUS] U BOCCTAHOBJICHUSI N300paKeHHH.

Merton 300 @peHens.

Hoaspuzaunust BotH. ®opMma U cTeneHb NOSIPU3ALNA MOHOXpOMAaTHYeCKUX BoJiH. [lonydeHne u aHamm3 Ju-
HEHHO-TIONSIpU30BaHHOTO cBeTa. JlmHelHoe nBymydenpenomienue. [Ipoxoxnaenne cBeTa ydepes JHHEHHBIC (a30BBIC
mactiHkh. VickyccTBeHHas ontuueckas anuzoTponusi. ®otoynpyrocts. Llupkynspras dazoBas aHU30Tponust. DieK-
TPOONITHIECKHAE U MAarHUTOONTHYECKUE 3PP EKTHI.

ornomenne u nucnepcusi BojH. ©eHOMEHOIOTHS TIOTIIOMICHUS U AUCTIEPCHH CBETA.

JuemeHTHhI poTomeTpuu. PoTOMETPUIECKHUE BETHYHUHBI M €TUHUIIEI.

Ne6 KBanToBasi u aToMmHasi pu3nka

KBaHTOBBIE CBOJiCTBA 3JIEKTPOMATHUTHOIO M3J1y4YeHusl. 3nydyenne Harpetsix Ten. CriekTpaibHbIE Xapak-
TEPUCTUKH TEIDIOBOTO M3NmydeHus. 3akoHbl Kupxroda, Credana-bompiimana n Buna. A6comrotHo yepHoe Teno. Dop-
myna Penes-Jxunca u «ynbrpaduoneroBas karactpodar. ['unoresa [Inanka. KBantoBoe o0bsicHEHHE 3aKOHOB TeTl-
JI0BOro u3iay4yeHus. KopmyckyiasipHO-BOJIHOBOU Ayaln3M CBETA.

doroaddext u apdext Komnrona. Ypasuenue DitHmreitna 1is potodddexra. OnbitT boTe.

Ilnanerapuas Moxeas aroma. Mogens atoma Tomcona. OmbiTel Pesepdopaa no paccestauro anbda-gacTuil.
SnepHast Moaenb aToMa. DMIUPUUECKIE 3aKOHOMEPHOCTH B aTOMHEBIX criekTpax. @opmyna baasmepa.

JIuHelyaThie CIEKTPhI aTOMOB.

KranToBasi Mexanuka. ['unoresa ae bpoitna. Onbitel J[9Buccona u Jxepmepa. Judpakuus MUKpodacTuil.
[Tpuranmn Heonpenenennocty I 'elizenbepra. BonHoBas GyHKIHSI, €€ CTATUCTHYECKUH CMBICHT U yCIOBHSA, KOTOPHIM OHA
JIOJDKHA yIOBIETBOPATh. YpaBuenue lllpenunrepa. KBantosas yactuiia B OJHOMEPHON MOTEHUIUANBHOU siMe. OmHO-
MEpPHBI MMOTEeHINATHHBIN TIOPOT U Oaphep.

KBaHTOBO-MexaHn4yeckoe onucanue aromoB. CrannonapHoe ypaBHeHue Lllpenunrepa ans atoma BoAopo-
na. BonHoBele pyHKIIMM M KBaHTOBBIE uncia. [IpaBuma orbopa amnst kBaHTOBBIX mepexonoB. Ombit LlltepHa u ['epiaxa.
OddexT 3eemana.

Onruyeckue KBAaHTOBbIE reHepaTopbl. CIIOHTaHHOE U MHAYLMPOBAHHOE H3nyueHue. IHBepcHOe 3aceneHue
ypOBHEI aKTUBHOM cpeipl. OCHOBHBIE KOMIIOHEHTHI Jla3epa. YCJIOBHE YCHIIEHUS W reHepaiuu cBeta. OcobeHHoCcTH
Jla3epHOTo u3ny4yeHuss. OCHOBHBIE THUIIBI JIA3€POB U UX IPUMEHEHHE.

DyleMeHTHI (PU3NKHM TBEPAOTo Tenaa. /[BrkeHne IeKTPOHOB B MEPHOIMIECKOM Mo KpucTtaiia. CTpyKkTypa
30H B MeTaJuIax, MMOMYMPOBOAHUKAX U JAUAIeKTpuKkax. [IpoBomumocts MeTamioB. CoOCTBEHHas W MTPUMECHAs! TIPOBO-
JUMOCTb MOJYTIPOBOIHUKOB.

KonTakTHbl€ siBIIEHUS B MOJYyNPOBOJHUKAX. P-N - mepexoj. PacnpeneneHre 3JIeKTPOHOB U ABIPOK B p-N - Tie-
pexone. Tok OCHOBHBIX U HEOCHOBHBIX HOCHUTENEH uepe3 p-N - nepexoq. BonbramnepHas XapakTepucTuka p-N - me-
pexojia. Beimpsmirromuye CBOMCTBA p-N - epexosa.

Ne7 Sinepunasi pusuka

OcHoBbl (pu3uku aToMHOro sigpa. CocraB aTOMHOTO sApa. XapaKTepUCTUKH A1pa: 3apsj, Macca, SHEPIHs
CBSI3U HYKJIOHOB. PajinoakTMBHOCTh. BUibl U 3aKOHBI PaJIMOAKTUBHOIO U3IyUeHHUs. SiepHble peakiuu. Jlenenue saep.
Cunres saep. JleTexkTupoBaHue AAEpHBIX U3Ty4eHUH. [IoHATHE O TO3UMETPUU U 3aLUTE.

CrivH 1 MarHUTHBIN MOMEHT spa. CBOWCTBA M OOMEHHBIH XapakTep AIepHbIX CHI. EcTecTBeHHas M HCKycC-
CTBEHHAsl paJIMOaKTUBHOCTh. MICTOUHHKM paiOakTUBHBIX M3JTydyeHuil. Pagqnon3oTonselil ananus. 3aKOHbI COXpaHEHUs
B SIIGPHBIX PeaKUsIX. DKCIIEPUMEHTANbHBIE METOIbI SIIEPHON HUUKH.

KanenpHas, oboodednas u 006001IeHHAS MOICTh sAIpa. Y CKOpUTeIu. B3anmonelicTBrUe SAEPHBIX U3TyUCHUI
C BELIECTBOM.



JieMeHTapHble YyacTulbl. OyHIAMEHTANBHBIE B3aUMOJCUCTBUSI U OCHOBHBIC KJIACChl 3JIEMEHTApHBIX 4Ya-
ctu1l. YacTHuIsl ¥ aHTHIACTAEL. JIenToHBI 1 aapoHbl. KBapku. DiekTpociadoe B3anMOACHCTBHE.

Kocmuueckue gayuu. IlepBuuHoe W BTOpUYHOE H3ITydeHUE. VIHTEHCHUBHOCTb, COCTaB, JHEPTETUUYECCKUI
CIIeKTp. BBICOTHBIN X0 MHTEHCUBHOCTH KOCMHYECKHUX Jyueil. B3anmoneicTBre NEPBUYHOIO KOCMHUYECKOTO U3ITyUe-
HUS ¢ MarHUTHBIM mosieM 3emitu. LupoTtHbiid agdext. Paguaronssie nosca. [IporcxoxkaeHne KOCMHYECKUX JTYUCH.

Ne8 Kocmoatorus, ssosironus BeenenHoii

du3nyeckas KapTuHa Mupa. OCOOCHHOCTH KIIACCHIECKOM, HEKITACCUIECKOW 1 IMOCTHEKIIACCHISCKOM (pr3u-
K. METOI0JIOTHSI COBPEMEHHBIX HAYYHO-UCCIICIOBATEIBLCKUX TIpOrpamMM B o0sacTi (pu3uku. OCHOBHBIC JIOCTHIKEHUS
1 ipobnemsl cyOobsinepaoit pusuku. [lonpiTkn 00bequHeHNS (HyHIaMEHTATBHBIX B3aUMOJIEHCTBHIA U CO3JAHUS «T€O-
puu Bcero» (Theory of everything). CoBpeMeHHbBIE KOCMOJIOTHUECKHUE TIpeicTaBiIcHUs. JlOCTHKEeHUS HA0MI0qaTeIbHON
acTpoHoMuu. TeopeTnyeckre KOCMOJIOTHYECKHE MOJIENA. AHTPOIHBIN MTPUHINI. PeBONFOIIMOHHBIE H3MEHEHUS B TE€X-
HUKE U TEXHOJIOTUSX KaK CIICJCTBUE HAYYHBIX JOCTMKCHUN B 001acTh (u3uku. Ou3ndeckas KapTHHA MUPA Kak (pUII0-

codckas kareropus. [lapamurma HeioToHA 1 3BOTIOIMOHHAS TTapaurMa.

4.3 JlabopaTopHble padoThI

Ne JIP Ne HaumenoBanue nabopatopHbix padboT Kosr-Bo
paszznena 4acoB
No JIP Ne HaumenoBanue nabopatopHbix paboT Kon-s0
paszznena 4acoB

1 1 BBoanas nabopatopHas pabora «OCHOBBI TEOPUU MOTPEIIHOCTEN» 4

2 1 MastHuku 2

3 2 Cno)keHre TapMOHUYECKUX KOJIeOaHMIA 4

4 2 Brinyxnennsie konebaHus 2

5 3 Omnpenenenue kodpduimenta Ba3koctu MerogoM CTokca 2

6 3 Omnpenenenne MOJSIPHBIX TEIUIOEMKOCTEH BO3/yXa MPH MOCTOSTHHOM 2
00beMe 1 MOCTOSIHHOM JIaBI€HUHU

7 4 Boanas JIP «QnekTponsMepuTenbHble TpUuOoph» 4

8 4 ITpoBepka npasun Kupxroda 2

9 4 N3ydeHne aIeKTpUYECKOM 1IeNN NOCTOSIHHOTO TOKa 2

10 4 W3mepenuil 31eKTpoABMKYIIEH CHUJIbl HCTOYHHUKA TOKA 2

11 4 IIpoBepka 3akoHa Jxoyis-JIeHna 2

12 4 Omnpenenenne TOpU30HTAIBHON COCTABIISIONIEH MATHUTHOTO TTOJIS 2
3emun

13 4 M3y4yeHne 3aKOHOMEPHOCTEN B LIETISAX IEPEMEHHOTO TOKA 2

13 5 Onpenenenre AJIMHBI CBETOBOM BOJIHBI C IOMOILBIO TU(PAKIIMOHHON 2
peLeTKH

14 5 W3ydenue nnrepdepenum ceera 2

15 5 Onpenenenne nokasaresnst NPEJIOMIEHUS KUAKOCTU C IIOMOILBIO 2
pedpakTomeTpa

16 6 W3yuenue BHemHero ¢orodddexra 2

17 6 W3yueHne onTH4eCKOro CuekTpa UCIyCKaHus aTOMOB BOJAOPO/Ia 2

18 6 W3ydeHue cnekTpa HaTpust 2

19 7 BBoanas JIP «CanurapHbie HOpMBI paOOThI C paAMOAKTHBHBIMH 2
npernapaTamm

20 7 Omnpenenenre MaKCUMaIbHOM 3HEPTHH OeTa-u3Ty4eHUs] H30TOoMa 2
ctponnmid 90+ urtpuit 90
Hroro: 48




4.4 llpakTuyecKkue 3aHATHS (CEMUHAPBI)

Ne Kon-Bo
Ne 3ansaTHs Tema
paszzuena 9acoB
1 1 Kunemaruka v 1uHaMyKa MaTepuagIbHOU TOYKU 2
2 1 PaboTa u sHEprus. 4
3 2 Mexannueckue KoneOaHus 4
4 2 BosHOBBIE MTPOIIECCH B MEXAHHUKE 2
S) 3 MoneKysIpHO-KMHETHYECKAs TEOPHST HJICATbHBIX Ta30B 2
6 3 OCHOBBI TEPMOJMHAMUKHI 2
7 4 DIEeKTPOCTaTUUECKOE T0JIE B BaKyyMe. MarHuTHoe noisie B 4
BaKyyMe.
8 4 ITocTOSTHHBIN JIEKTPUUECKHUIA TOK 4
KBaswucranmonapHbie IEpEMEHHBIC TOKH
9 4 DneKTpOMarHuTHasT WHIYKIIHS 4
10 4 DneKTpOMarHuTHbIE KoJieOaHus 4
11 5 ['eomeTpuueckas ontuka 2
12 5 WuTtepdepenius creTa. 2
Judpakuus cBeTa
13 5 [Tonstpu3anus cBera. 2
14 6 TemnoBoe nzny4yenue 2
KBanToBas npupoja csera
15 6 BonnoBeie cBoCTBaA YacTHI] 2
16 6 AtoMm bopa. PenTrenoBckue nyqn 2
17 7 PannoakTMBHOCTS. SInepHble peakiuu. 4
Wroro: 48

5 Y4eOHO-MeTOaAMYEeCcKoe 00ecneYeHne JUCIHUIINHBI

5.1 OcHoBHas uTEpPaTypa

1. Uponos, N.E. Mexanuka. OcaoBHble 3akonsl [ Texcr]/ U.E. Uponos. — M.: JlabopaTopus 6a30BbIX 3HAHHH,
2003.-312c.
2. Uponos, N.E. ®usuka makpocucreM. OcHoBHEBIE 3aKkoHbI [Texcr]/ ULE. Uponos. — M.: @usmariur, 2001. —

200 c.

3. Uponos., N.E. KanroBas ¢usuka. OcHoBHbie 3akoHbI [Tekct]/ U.E. Uponos. — M.: JlabopaTopust bazoBbix

3nanui, 2001. — 272 c.

4. HWpomoe, U.E. BoaHossie mporiecchl. OcHoBHbie 3akonbl [Tekcr]/ UL.E. Uponos. — M.: ®dusmariur: Jlabo-

patopus bazossix 3HaHuit , 2001. — 256 c.
5. Bonbkenmreiin, B.C. COopuuk 3aga4u 1o obmemy kypcy ¢usuku [Texcr]/ B.C. Bonbkemreitn. — CII0.:

Kamxnsiii mup, 2003. — 328 c.

5.2 lonmosiHuTEIbHAS JIUTEPATYPaA

1.Casennes, U.B. Kypc ¢usuku: yuebd. nocodbue mist By30B B 5 kaurax. Ku.1: Mexanuka/ U. B. Casenbes. -
ActpensACT, 2006.-336¢.
2.CagenbeB, U.B. Kypc ¢usuku: yue6. nocodue asst By30B B 5 kHurax. Ku.2: DnekTpuuecTBO U MarHeTusm/
. B. Cagenbes. - ActpenbACT, 2006.-336¢.
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3.CaBenbeB, U.B. Kypc ¢usuku: yued. mocobue s By30B B 5 kaurax. Ku.3: MonekymnsipHas ¢usuka u tep-
monuHamuka/ U. B. Casenbes. - Actpens ACT, 2005.-208c.

4.Casenbes, .B. Kypc ¢usuku: yued. nocodbue s By30B B 5 kaurax. Ku.4: Bonnbl. Ontuka/ U. B. CaBenb-
eB. - ActpenbACT, 2006.-256¢.

5.CaBenneB, U.B. Kypc ¢usuku: yue6. mocobue st By3oB B 5 kuurax. Ku.5: KBanroBas ontuka. ATomMHas
¢uzuka. dusuka TBepaoro tena. Gusrka aTOMHBIX sAep u dneMeHTapHbix yactul/ W. B. CaBenbes. - ActpenpACT,
2005.-368c.

6.Tpodumosa T.U. Kypc ¢uzuku: yued. nocodue ans By3oB / T. M. Tpopumosa .- 15-¢ uzn., crep. - M.: Aka-
nemus, 2007. - 560 c.

7. [etnad, A. A. Kypc ¢pusuku: yue6. mocobue ms BTy30B / A. A. letnad, b. M. SIBopckwuii.- 5-e uzn., crep. -
M.: Akagemus, 2005. - 720 c.

8. Hpomos, U.E. Duexrpomaruerusm. OcHoBHble 3akonbl [Texer]/ U.E. Upomos. — BMMHOM. JlaGopaTopus
3Hanui, 2006. — 320 c.

5.3 llepuoauyeckue U3IaHUA

1. Hayka B Poccun. MirocTpupoBaHHBIH HAyYHO-TTYOIUIMCTHYECKUN U MHPOPMAIMOHHBIH XypHai. - M.:
Poccus, Hayka.

2. 3nanume — cuna. XKypnan. — M.: ArenctBo «Pocrmedarsy.

5.4 UnTepHeT-pecypcsbl

[TopTan sBAsETCS COCTaBHOM YacThiO (pe/iepaabHOro opTaia
"Poccuiickoe oopasoBanue’. ConepKUT pecypchl U CCHUIKM Ha
http://en.edu.ru/ P PIHT pecyp

pecypchl IO €CTECTBEHHO-HAYYHBIM TUCIMIUTHHAM ((U3HMKa, Ma-
TeMaTHKa, XUMHUS 1 OMOJIOTH).

http://www.edu.ru/ DdenepanbHblil mopTan «Poccuiickoe 00pa3oBaHue

http://nehudlit.ru/books/cat360.html HexynoxectBennas oubnroTexa. CoOpoBcKHii 00pa3oBaTeaIbHbIN

KypHa.

http://ru.wikipedia.org Dunukioneaus Bukunenus

Pernonanbublil moprail 00pazoBareabHOro coodiiectsa OpeH-
http://www.orenport.ru/ P p p

OypXbs

Caiit MOCKOBCKOT'O rOCyJapCTBEHHOTO YHUBEPCUTETA UM.

http://www.msu.ru
2 M.B.JlomoHOCOBa

. BupryanbHble 1a00paTOpHBIE PAOOTHI M BUPTYAIbHBIN JACMOH-
http:phdep.ifmo.ru Py PATOP P Py
CTPAllMOHHBIN 3KCIICPUMCHT

http://olymp.mipt.ru/event/601/profile ege Jlexuun npenoaasateneit MOTU MO pazauyHbIM paszznenaMm Qu-

3HUKHU

. TpexmepHbie dHUMalli1 1 BU3yaAJIU3alliH 110 (PU3UKE, COITPOBOK-
http:physics.nad.ru P P Y ¢ P

AAa€MbIC TCOPECTUICCKUMHU 00BSICHEHUSIMU

5.5 IIporpammHoe olecmnedyeHue, NMpogecCHOHATbHBbIC 0a3bl JAHHBIX W HMHG(pOPMAIMOHHBIE
ClIpaBO4YHbLIC CHCTEMbI COBPEMEHHBIX I/IH(l)OpMaIII/IOHHLIX TEeXHOJIOT Uil

1. Onepanuonnas cucrema PEJ] OC!
2. TTaxer opucHbx punoxenuit LibreOffice?

! Jis Pabounx crannmii B penakuun «CtaHmapTHas»

2 Bxirouaer B ce0st TEKCTOBBIN TpoLECCOp I BCex BUIOB JokymentoB Writer, TaGnuunsiii mporeccop Calc, mporpamMmy st
co3maHusl Tmpe3eHTanui |Mpress, BeKTOpHBIH TpadUdecKuil pelakTop UIS CO3MaHus OJIOK-cxeM W nuarpamm Draw, pemakrop
¢dopmyn Math, kommoHeHT, IpeHA3HAYEHHBIN I CO31aHus 0a3 JaHHbIX Base.
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http://en.edu.ru/
http://www.edu.ru/
http://nehudlit.ru/books/cat360.html
http://ru.wikipedia.org/
http://www.orenport.ru/
http://www.msu.ru/
http://vk.com/away.php?to=http%3A%2F%2Folymp.mipt.ru%2Fevent%2F601%2Fprofile_ege&post=-30610911_4991

3. [IporpamMHas cuctema Jijisi OpraHU3aIui BUIe0-KOH(pepeHII-CBsA3u Webinar.ru
4. Koncynbrantllimtoc [DaeKTpoHHBINA pecypc]: 2JIEKTPOHHOE MEPUOANUYECKOe M3JaHUE CIIPAaBOYHAS
npaBoBas cucrema. / Pazpaborunk 3A0 «Koucynbrant [Inrocy, [1992-2023]. — Pesxxum noctyna K cucreme
B cetu OI'Y st yecranosku cuctembl: \\fileserverI\'CONSULT\cons.exe.

5. http://edu.garant.ru/garant/study/ - Uurepuer-Bepcust TAPAHT-O0pa3zoBanue, Cucrema TAPAHT

AJI1 CTYACHTOB, aCIIMPAaHTOB U npenoz[aBaTeneﬁ

6. ABTOMaTH3MpOBaHHAs MHTEpAaKTUBHAs cucrteMa cereBoro TectupoBanus - AUCCT (3apeructpu-
poBana B POCIIATEHT, CBuaerenbCcTBO O TOCYJAPCTBEHHON perucTpaiuu nporpammel mis 9BM
Ne2011610456, npaBoobnanarens — OpeHOYprckuii TOCYJapCTBEHHBIN YHHBEPCUTET), PEKUM JOCTyIA -

http://aist.osu.ru.

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

Bun nmomemenus

MeGenb 1 TEXHHUECKUE CPECTBA 00yUeHUS

VY4eOHble ayAUTOPUH I IPOBEICHUS 3aHATUI
JIEKIIMOHHOI'O THUIIA

1-403
KommuiekTsl yueHHueCcKoi Mebenu
MynsTUMEIUNHBIN IPOEKTOP
Jlocka
DKpaH

VYyebHble ayAUTOPUU JJI IPOBEIACHUS 3aHATHI
CEMHMHAPCKOI'0 TUIIA

1-303
KommuiekTsl yueHHnueckoi medenu
MynbTUMEAUIHBINA IPOEKTOP
Jlocka
OKpaH

VY4eOHble ayIUTOPUH JUIs IPOBEICHUS
IPYNIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS ¥ IPOMEXKYTOUHON
aTTecTaluu

1-304
KomruiexTsl yuennueckoit Medenu
MynsTUMENUNHBIN IPOEKTOP
Jlocka
OKpaH
Komnberorepsl ¢ noakatoueHus k cetu «MHTEpHET» N
obecreyeHreM JOCTYIa B SJIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHy0 cpeny OI'Y

[Tomerenust y1st CaMOCTOSATEIBLHOM paOOTHI

KomMriekTsl yueHndeckoii Medenu
Komnberoreps! ¢ noakatoueHus k cetu «MHTEpHET» N
obecreyeHneM JOCTYIa B SJIEKTPOHHYIO
nH(popMamoHHO-00pa3oBaTenbHy0 cpeny OI'Y

K paboueii npocpamme npunazaiomes:

e @OHJ OLICHOYHBIX CpeaACTB IJId IMPOBCACHUSA HpOMe)ICYTOQHOﬁ aTTeCTalinuu 06yan01111/Ixc;1 110

JTHACIIATUINHE;

L4 MeTOI[I/I‘-IeCKI/Ie YKa3aHusg 01 o6yqa}0umxcs1 10 OCBOCHHNIO AU CHUIIIIUHEI.
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