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1. IlepeyeHb MJIAaHUPYEMBIX Pe3yJIbTATOB 00y4eHH S M0 JUCHUIINHE, COOTHECEHHBIX €
YCTAaHOBJIEHHBIMH B 00pa30BaTe/IbHOM MporpaMMe HHAUKATOPAMM J10CTHKEHUSA
KOMIIETeHIIM A

®opmupyemasi Kon n nHaumeHnoBanue Pe3yabTaTsl 00yueHust
KOMIIeTeHIUs (C YKa3aHueM HHIMKATOPA J0CTUKEHHUS 10 JMCUHUIIHHE
KO0/12) KOMIIeTEHIM U (MoayJ110)
OIIK-1. Cnioco6en npumensats  OIIK-1.1. Pazbupaercs B OO0yuaromuiics T0KEH:
0a30BBIC 3HAHUS B 00JaCTH OCHOBHBIX MOHSTHUSX U 3aKOHAX MMOHUMATh OCOOEHHOCTH
bu3UKO-MaTEMaTUYECKUX U (bU3HUKHN U IPYTUX €CTECTBEHHBIX = KPUTUYECKOTO MBIIUICHUS
(WJIM) eCTECTBEHHBIX HAYK B HayK, METO/IaX MaTeMaTUYECKOTro
cdepe cBoeit amnmapara ¥ CUCTEM
npohecCHOHATBLHOM OIIK-1.2. Pemaet cTaH1apTHbIC OO0yyaromuiicst TOJIKeH:
JeSITEIIbHOCTH; npodecCHOHANTLHBIC 3a/1a4H C MIePEOCMBICIINBATD
MpUMEHEHHEM (DU3HKO- HAKOTUICHHBIH OIIBIT,
MaTeMaTUYeCKUX U W3MCHSITH MIPU
€CTeCTBEHHOHAYYHBIX 3HAHUM, HEOOXOIUMOCTH
METOaMH HAyYHOTO aHaIn3a u HaIpaBJICHUE CBOCH
MOJIETTUPOBAHUS JEeSITeIbHOCTH.
OIIK-1.3. TIIpoBoaut OO0yyaromuiicst TOJMKeH:
TEOPETHYECKHUE U BJIAJICTh HABBIKAMHU
SKCIIEPUMEHTAJIbHbIC MEPEOCMBICICHHUS
uccienoBanus B cepe HAKOILJIEHHOTO OTIbITA,
npodeccuoHanbHOMI U3MEHEHUS IPH
JeSATETbHOCTH HEOOXOAMMOCTH
HaIpaBleHUs CBOEH
JeSTEeIbHOCTH.

2. llenn 1 MeCTO TMCHHUIINHBI (MOAYJIsI) B CTPYKTYype 00pa30BaTe/IbHOM NPOrpaMMbl

Lenu n3ydeHus! TACIUTUTHHEL:

JuciuninHa peann3yercs B paMKax 0a30BOM 4acTH.

JIJ1st OCBOCHMSI TUCIIATUIMHBI HEOOXOIUMBI KOMITETEHITHH, C(DOPMHUPOBAHHBIC B paMKaxX U3ydeHUs
CIEeIYIOINUX TUCHUIUIMH: Mexanuka, MonekymnspHas (usnka, DIEKTPUUYECTBO U MarHETU3M,
Konebanwus u BonHbl, ONITHKA.

JucnummHa usydaercst Ha 3 Kypce B 5, 6 cemecTpax

3. O0beM AUCHHUILVINHBI (MOAYJIs) B 32a4€THBIX eJUHULIAX C YKa3aHHEM KOJIH4eCTBa
aKaJgeMHMYeCKHX I ACTPOHOMHYECKHX YaCOB, BbIICICHHBIX HA KOHTAKTHYIO padoTy
00y4arouuXxcd ¢ npenogaBaresieM (1Mo BUAAM Y4eOHbIX 3aHATHIT) U HA CAMOCTOSATEILHY IO
padoTy 00y4armuxcs

O61mas TpyA0eMKOCTh (00beM) NUCIUIUIMHBI COCTaBisAeT 4 3a4. ef., 144 akan. u.

Bcero yacos

O0beM TMCUMILIHHBI
et Ounasn ¢opma o0yueHus

OO611ast TPYA0EMKOCTh AUCHUIUINHBI 144

Y4eOHbIX YacOB Ha KOHTAKTHYIO pabOTy C MpernoaaBaTesem:
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JIEKITUHA 44
MPAKTHYECKUX (CEMUHAPCKHX ) 44
npyrue ¢hopMbl KOHTaKTHOU paboThl (DKP) 1,2
VY4eOHBIX 4acOB Ha KOHTPOJIb (BKJIFOYAs Yachl TIOATOTOBKH): 34,8
IK3aMeH
Y4eOHBIX YacOB HA CAMOCTOSATENbHYI0 paboTy obyuaromuxcs (CP) 20
DopMbI KOHTPOJISI CemecTpbl
9K3aMeH 6

4. Conep:kanue JTUCHUILINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3gesiam) ¢

yKa3aHHeM OTBeIeHHOT0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKHX YaCOB U BHI0B YU4eOHBIX
3aHATHNA

4.1. Pa3nenbl JUCHUILIMHBI H TPYA0€MKOCTH 110 BUAAM y4eOHBbIX 3aHATHI (B
aKajgeMHYecKHX 4acax)

Buabl yueOHBIX 3aHATHI, BKIIOYAs

CAMOCTOSITEJIbHYI0 PA00Ty 00y4aroIMXxcs 1

Ne  HammeHoBaHme pa3jeia / TeMbl
o/ MCHHILTNHDI TPY/10€MKOCTH (B 4acax)
KonTakTHas padora c npenojaaBartejiemM CP
Jlek IIp/Cem Jlao
5  Pu3uKa 3JIeMeHTAPHBIX YaCTHL 4 4 0 4
4.3 | SlnepHble peakiy U X OCHOBHEIC 4 4 0 1
THUIIBI
4.2 Mogenu sapa. PannoakTHBHOCTD 2 2 0 1
5.1 @yHnameHTaIbHBIC 2 0 0 2
B3aUMO/ICHCTBUS
4  @®u3zuka aTOMHOrO s/Ipa 8 8 0 3
3.4 KoHTakTHBIE SBIEHUS B TBEPIBIX 2 0 0 1
Tenax
3.3 CoOcTBeHHAs U TPUMECHAS 4 4 0 1
IPOBOJIUMOCTb MOJIYTIPOBOIHUKOB
3.2 | 3oHHas Teopus TBEPAOro Teja 2 0 0 1
5.2 DnemeHTapHbIC YaCTHUIIBI 2 4 0 2
3.1  KsanroBas cratuctuka ®epmu- 2 4 0 1
Jupaka u boze-OiiHmTeiiHa
2.5 PeHTreHoBckoe M3IyueHHE. 2 4 0 1
CrioHTaHHOE ¥ BBIHYXJIEHHOE
U3Iy4YeHue
1.1 KopnyckynsipHO-BOJTHOBOMH 2 2 0 1
JTyaJIi3M CBOMCTB BEIIECTBA
1.2 BomnHOBas QyHKIHMS 1 ee CBOICTBA 2 2 0 1
1.3 | IloreHmumanbHas ssMa U 2 4 0 1
NOTEHIMATIBHBIN Oapbep
1.4 TapMOHWYECKHH OCIMILISTOP 4 0 0 1
2 | CTtpoeHHe H CBOIICTBa aTOMOB 12 16 0 5
2.1  Mogenu atoma TomcoHa, 2 2 0 1
Pesepdopna u reopust aroma bopa
2.2 KsaHTOBO-MeXaHUYECKasi TEOPUs 2 4 0 1
aToma BOAOpOa
1  BosaHoBbIe CBOiiCTBA BelecTBa 10 8 0 4




2.3 MexaHn4yeckuil 1 MarHUTHBIN 4 2 0 1
MOMEHTBHI JICKTPOHA
4.1 CrpoeHue aTOMHOTO siipa 2 2 0 1
3  ®Dusuka TBepAOro Tejia 10 8 0 4
2.4  TlpuHUIUI HEPA3TUYUMOCTH 2 4 0 1
TOX/IECTBEHHBIX YACTHUI]
Hroro 44 44 0 20

4.2. Coaep:xanue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3aesiaM (TeMaMm)

Kypc nekimonHbIX 3aHsITHI

Ne HaumeHoBaHue pa3jaesia Conep:xkanue
/ TEeMBI TN CHUTIIMHBI
5 | Pu3MKa dJIeMeHTAPHBIX YaCTHII

4.3  SlnepHble peakiuu U UX SlnepHble peakliuy U 3aKOHbI COXpaHeHus. Peakuus geneHus

OCHOBHBIE THUIIBI anep. Llennas peakuus neneHus. SInepHslil peakTop.
TepmosinepHbIe peakuu.

4.2  Mopenu sipa. Monenu siipa: KaneibHas, 00oioueyHas. SlaepHbie CHITHL.
PagnoakTuBHOCTB EctecTBeHHas painOaKTUBHOCTb. 3aKOH PaMOaKTUBHOIO
pactiaga. [1-, [1-, [J- pacman.

5.1 ®dyHgaMmeHTalbHBIE CuiipHOE B3aUMOJIEHCTBUE. DIIEKTPOMATHUTHOE
B3aUMOJCUCTBUSA B3auMmoieiictBue. Ciraboe B3aumozeiicteue. [ paBuTannonsoe

B3aMMOJICICTBHE
4 | ®u3uKa aTOMHOIO sijipa

3.4 KoHTakTHbIE SIBIICHUS B KoHTakTHas pa3HOCTh MOTEHIUANOB. TepMoaneKkTpuuecKue

TBEPABIX TeJIaxX senerns (3pdext 3eedeka, [lenprhe, Tomcona). Konrakr
METAJLI-I0TYIIPOBOAHHUK.

3.3  CobctBeHHas U CobcTBeHHast IPOBOIUMOCTD MOJIYTIPOBOAHUKOB. DJIEKTPOHBI
MIpUMECHAsI U JbIpKU B 30Hax. [IpumecHsbie 30Hb1. [IpumecHas
IIPOBOJUMOCTD IIPOBOAMMOCTD. DJIEKTPOHHBIE U IBIPOYHBIE MTOIYIIPOBOJIHUKH.
MOJIYTIPOBOJIHUKOB @®OoTONPOBOIUMOCTD MOJITYTIPOBOIHUKOB.

3.2 3oHHas Teopus TBEPAOTO = DHEpreTH4ecKre 30HbI B KpUCTaJUIax. BajgeHTHas 30Ha v 30Ha
Tena IIPOBOAMMOCTH. 3aNIOJHEHHUE 30H: METAJIJIbI, AUDJIEKTPUKH,

ITOJIYIIPOBOJIHUKH.

5.2  DneMeHTapHbIe YacTUIbl = DJeMeHTapHbIe YacTUllbl. B3anMonpespariaeMocTsb

anemMeHTapHbIX yactul. Keapku. KocMuueckue imydn.

3.1 KsaHTOBas CTaTHCTHKA KBanToBas cratuctuka ®epmu-/upaka u boze-DitHiTeiiHa.
®epmu-/lupaka u bose- Yposens @epmu. BelpokIeHHBIN 3JI€KTPOHHBIN I'as.
DiHIITeHHA KBaHTOBas TEOPHS TEILIOEMKOCTH KPUCTAIUTUYECKON PEIIETKH.

OCHOBBI KBaHTOBOM TEOPHUHU MIEKTPONPOBOIHOCTH METAIIIIOB.
CaepxnpoBoauMocTb. PoToHbl. DpdexT Meiicuepa. Dpdext
JIxo3edcona.

2.5 | PentrenoBckoe ITpupona peHTTeHOBCKUX CEKTPOB. TopMO3HOE 1
n3nydeHre. CIOHTaHHOE  XapaKTEepUCTHYECKOe u3inydeHue. 3akoH Mo3nu. ClioHTaHHOE
U BBIHYX/IEHHOE U BBIHYXJIeHHO€e n3iydeHue. [lornomenne. Ontuueckue
U3ITy4yeHue KBaHTOBBIE reHepaTopkl. JIazepbl

1.1 KopnyckynspHo- I'unoresa ne bpoinsa. Oneitel [3Buccona u JJxxepmepa.
BOJIHOBOM lyallu3M BonHoBBIE cBOMCTBAa MUKPO- M MakpodacTull. [ IpuHIunme!
CBOICTB BEILIECTBA HeomnpeneneHHoCTH | eizenoepra.

1.2 BomnoBas ¢pyakmms v ee  BomHoBas pyHkIusa. @uzndecknuii CMBICI BOTHOBOH (DYHKITHH.

CBOMCTBA

VYpasuenue lllpeaunrepa. CoOCTBEHHBIE COCTOSIHHUSL.
CoOcTBennble hyHKIMH. [[BrkeHne cBOOOTHON YaCTHIIBI
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1.3

TlorennuansHas ssMa u
MOTEeHIIUATBHBINA Oapbep

YacTtuia B NOTEHIUAIBHOM siMe. Pa3penieHHble 3HaYeHUs
SHEPIUH, BOJHOBBIE (yHKIMU. [loTeHIManbHbIH Oapbep.
TynHenbHbIN D PEKT.

1.4 T apMoHuueckuii JIMHEHBIN TApMOHUYECKUI OCIIMJLISITOP B KBAHTOBOM
OCLUJUISITOP Mexanuke. Hynesas sneprus. [IpaBuna ordopa.
2 CTpoeHue U CBOICTBA AaTOMOB
2.1 Mogenu atoma TomcoHa, = Pa3BuTHe aTOMHCTUYECKUX IMpeIcTaBIeHUE. Moenu aroma
Pezepdopna u Teopus Tomcona u Pesepdopa. 3aKOHOMEPHOCTH B CIIEKTPE
atoma bopa u3nyuyeHus aroma Bogopoaa. Ilocrynatel bopa. Onbir @panka
u 'epnia. Teopust atoma bopa.
2.2  KBanToBo-MexaHuueckas = Bogopomonono0OHbIi aToM B KBAaHTOBO-MEXaHUYECKOM TEOPHUH.
Teopust aToMa Bojgopoga | KBanrtoBwle uncna. Beipoxaenue yposHeii. Kimaccugukarms
COCTOSTHUH 3JIEKTPOHA MO0 OpOUTAIIbHOMY KBAHTOBOMY YHCITY.
[IpaBuna or6opa. Cepun u3nydeHusl.
1 BoJiHOBBIE CBOWCTBA BeLIECTBA
2.3 MexaHudeckuil u MexaHudeckuii 1 MarHUTHBIN MOMEHTBHI A5IeKTpoHa. CrivH
MarHUTHBI MOMEHTBI anekTpoHa. CnMH-OpOUTAILHOE B3aUMO/ICHCTBUE.
3JEKTPOHA MexaHu4ecKkuii 1 MarHUTHbI MOMEHTBI MHOTO3JIEKTPOHHOTO
atoma. Dddexr 3eemana.
4.1 Crpoenue atoMHOrO siipa = CTpoeHHe aTOMHBIX sJiep. MaccoBoe U 3apsiloBO€E YHCIIa.
Hyxnonsl. Jlegekt Macchl U SHEPTUS CBSI3U Spa.
B3anMozeiicTBuE HyKIOHOB, CBOMCTBA U IIPUPOJIA AIEPHBIX
CHUJL.
3  ®u3MkKa TBepJ0ro Teja
2.4  TlpuHuun [IpuHUMIT HEPA3TUIMMOCTH TOXKAECTBEHHbIX yacTull. [lonstue

HEPAa3IMNIUMOCTH
TOXKJIECTBEHHBIX YaCTHULL

0 CHMMETPHYHBIX U aHTHCUMMETPHYHBIX BOJTHOBBIX
byHkusax, 6o3onax u pepmuonax. [punmun [Taynu.
[lepromuyeckasi cucremMa 3JIeMEHTOB.

Kypc npakTudecknx/ceMuHapCcKUX 3aHATUN

Ne  HaumenoBaHue pasnena / TeMbl Coaepixanue
AUCHUILINHBI
5  ®u3MKa 3J1eMeHTAPHBIX YACTHII
4.3  SlnepHble peaklMM U UX OCHOBHBIE Pemenue 3anau Ha TemMy «SliepHBIE peakiuu.
THIIBI Peaknun nenenusy.
4.2  Mopenu siapa. PagmnoakTMBHOCTh Pemenue 3anau Ha TeMy «3aKOH paliOaKTUBHOTO
pacmazuar.
4 | duznka aTOMHOIO Apa
3.3 CobcTBeHHas U MpUMecHast Pemenue 3anau Ha TeMy «CoOCTBeHHas U
IIPOBOJUMOCTD MTOJYITPOBOTHUKOB IIPUMECHAs TPOBOIUMOCTD ITOIYIIPOBOTHUKOBY
5.2  DnemeHTapHBIE YaCTHUIIBI Pemenne 3ama4d Ha TeMy «DJIEMEHTApHBIE
JaCTULBI».
3.1 KsaHnroBas craructuka Oepmu- Pemenue 3anau Ha temy «Cratuctrka Oepmu-
Jupaka n boze-OliHmTelHa [upaka u boze-DiiH1uTeitHa»
2.5 | PentrenoBckoe M3IyueHHE. Pemenne 3ana4y Ha TeMy «XapaKTepUCTUYECKUE
CnoHTaHHOE U BBIHYKIEHHOE PEHTI€HOBCKHE CIIEKTPBI».
U3JIy4CHUE
1.1 KopmyckynsapHo-BOJHOBOH nyanu3m  Pemenue 3agau Ha Temy «BoHbl e Bpoitns».
CBOMCTB BEILIECTBA
1.2 BomHoBas QyHKIHS U €€ CBOICTBa Pemenne 3ana4d Ha Temy «COOTHOIIEHHE
HeonpeaeneHHocTei ['elizenoepray.
1.3 TlorennuanbHas siMa U Pemenue 3a1a4d Ha TeMy «YpaBHEHUE
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MTOTEHITMATIBLHBIN Oapbep

[Ipenunrepa. [loreHmansHas simMa u
MOTECHIIUATBHBINA Oapbepy.

2 | CrtpoeHue u CBOWCTBA aTOMOB
2.1 Mogenu atoma TomcoHa, Pemenwne 3anag vHa temy «Atom Pesepdopra,
Pezepdopna u Teopus aroma bopa Teopust bopay.
2.2  KBaHTOBO-MeXaHHYECKas TEOpUs Pemenue 3anay Ha temy «CriekTp BoOpoAa.
aToma BOJIOpoJa ®opmyina bansmepay.
1 BoJHoBBIE CBOHCTBA BelleCTBA
2.3 MexaHWYECKUN U MarHUTHBIN Pemenue 3amau Ha Temy «COCTOSIHUSI DJIEKTPOHOB B
MOMEHTBI 3JIEKTPOHA aToMe».
4.1 CrpoeHue aTOMHOTIO siipa Pemenue 3anau Ha Temy «CoctaB s1ipa. DHEprus
CBSI3H sIIEPY.
3  ®u3MKa TBepJ0ro Teja
2.4  TlpuHUun Hepa3TUuYUMOCTH Pemenue 3anau Ha remy «Topmo3Hoe

TOXIACCTBCHHBIX YaCTHUIL

PCHTICHOBCKOC U3JIYYCHHUCH.



