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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lens npenogaBaHusi JUCLUILIAHBL

1.2 | opmupoBanre y OOydarOIIMXCS  ECTECTBCHHOHAYYHOrO  MHPOBO33PEHHUS;  HAYYHOTO  MBIIUICHHS;  LIEJIIOCTHOIO
MIPEACTAaBICHUI O (M3WYECKHMX 3aKOHAX OKPYXKAIOMIET0 MHpa B WX CIUHCTBE WM B3aMMOCBS3H; HAaBBIKOB IIPHMCHEHHS
MONOXKEHUH (YHIAMEHTAIbHOH (HU3HKM IPU PEIICHHHM KOHKPETHBIX MPeIMETHO-IPOMMIBHBIX 3aJad; TEOPETHIECKOH H
MPaKTUYECKOM 0a3bl Il YCIEITHOTO OCBOEHHSI MIMHU CHELUATbHbBIX TUCLUIIHH.

1.3 | 3amaun AUCLUIUIMHEL:

1.4 |— ocBoeHue oOy4alOmUMUCA 3HAHUA 00 OCHOBHBIX (DM3HYECKMX SBICHHAX M TMPOIECCaxX, OCHOBHBIX (H3MIECKUX
BeJIMUMHAX W  (HU3UYECKUX KOHCTAHTaX, OCHOBHBIX (DM3MYECKMX 3aKOHaX M TpPaHUIAX MX I[PUMEHUMOCTH,
(GyHAaMEHTaIbHBIX (U3NUECKUX 3KCIEPUMEHTaX M WX PONM B Pa3sBUTHU HAyKW, HAa3HAUCHUM W INPUHLUNAX JCHCTBUS
BaKHEHWIINX (H3HUECKUX TPHOOPOB;

1.5 | — mproOpereHne 0O0yJarONMMHUCS YMEHHI OOBSCHHTH OCHOBHBIC HAOJIOTAacMble NMPUPOIHBIC M TEXHOTCHHBIC SBICHHUS H
3¢ dexTs! Ha 0a3e 3aKOHOB KJIACCHYECKOH U COBPEMEHHOH (DH3HUKH;

1.6 | — mpuoOpeTeHne 0oO0yJaIONIMMUCS YMEHHH W HAaBBIKOB HCIIONB30BAHHS METOAMKH (DU3NYECKAX H3MEpeHHH W 00pabOTKH
IKCIIEPUMEHTATBHBIX JaHHBIX, HCIONB30BAaHUS METOJOB (DU3MUECKOr0 MOJETMPOBAHHUS M PELICHHs KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUYECKUX 3a/1a4;

1.7|— mnpuobpereHne o0Oy4alOIIMMUCS HABBIKOB OKCILTyaTalldM OCHOBHBIX TIPHOOPOB U 00OpPYNOBaHUS COBPEMEHHOM
¢duznaeckoit m1abopaTopun, 00padbOTKH 1 HHTEPIPETHPOBAHUS PE3YIbTATOB SKCIIEPUMEHTA.

2. MECTO JUCHUTITMHBI (MOAYJISA) B CTPYKTYPE OBPA30BATEJIBHOU ITPOI'PAMMBbI
Hukn (paznen) OIT: | b1.0.20

3. KOMIIETEHIHX OBYYAIOIIET'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JTUCIUITJINHBI

(MOYJIST)

OIIK-1 CriocoOeH CTaBHTh U pelaTh HHXEHEPHBIC H HAyYHO-TEXHIYECKUE 3aJa4l B chepe cBoei mpodecCHOHATBHOM
JIESITETTPHOCTH U HOBBIX MEXIUCIUTUIMHAPHBIX HATIPABJICHUH C UCITOIh30BAaHHEM €CTECTBEHHOHAYYHBIX, MATEMATHIECKUX U
TEXHOJOTUIECKUX MOJIETIeH

OIIK-1.7 Vcnonp3yeT 3HAHUS CIICIHATBHBIX pa3/iesioB GU3UKH B CBOCH MPOPecCHOHANBLHOMN NeATeTIbHOCTH

B pe3yabTaTe 0cBOEHMS AUCHUILIMHBI (MOLYJIs1) 00y4arOmIMiics 10JKeH
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3HaTb:

3.1.1

OCHOBHBIC TTOHATHA U 3aKOHBI CICITUAJIBHBIX Pa3€IOB (I)I/I?;I/IKI/I B CBOCi1 HpO(l)CCCI/IOHaHI)HOI\/'I JACATCIBbHOCTH

3.2

YMmeTh:

3.2.1

HCIIOJIB30BaTh OCHOBHBIC MMOHATHA U 3aKOHBI CIICHHUAJIBHBIX pa3acjioB (I)I/I3I/IKI/I B CBOCH HpO(beCCHOHaJ'ILHOﬁ JACATCIBHOCTH

3.3

Buaajnern:

33.1

HaBBIKAMU TPHUMEHEHVSI OCHOBHBIX MOHSATHI M 3aKOHOB CITEIMATIBHBIX pa3esioB (U3UKU B CBOSH MPOQecCHOoHAIBHON
JIeSITeIbHOCTU

4. CTPYKTYPA U COJEPKAHUE IMCIUAILINHBI (MO YJIST)

Kona

3aHATHS / Kvypc

HaumeHoBaHue pa3aesioB U TEM /Bl/lll 3aHATHS/ CEMCCTp Yacos HpnMeqaﬂue

Pazgen 1. OIITUKA

1.1

T'EOMETPMYECKAS OIITHUKA. 3 2
[onsTHE CBETOBOTrO JIyda. 3aKOH MPSIMOIMHEHHOTO PaCIIPOCTPAHEHHUS CBETOBBIX
Tydel B OMHOPOMHBIX Cpefax. 3aKOH OTPAXKEHUs. 3aKOH MPEIOMIICHHS.
IIpunnun ®@epma. [TonHoe oTpaxenue. LleHTpupoBaHHbIE ONTUUECKHUE CUCTEMBI.
IpenomieHne CBETOBBIX JIy4eil Ha IIOBEPXHOCTH C(HEPHIECKOrO 3epKaa.
[Ipenomnenue cBeTa Ha cheprIecKoil TOBEPXHOCTH pasjiena AByX cpen. ToHkue
nuH3bL. V300paxkeHre npeIMeToB ¢ TOMOIIBIO JIWH3. OCHOBHBIE
(hoToOMeTpHIECKHE BEIUUHHBI.

/JTex/

1.2

I'eomerpuuaeckas ontuka /I1p/ 3 2

1.3

WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA 3 2
KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BONH. MIHTepdepeHnus cera,
YCIIOBHE MakCUMYOB U MUHUMYMOB. OmnbiT FOHra. MHTepdepenuus csera B
TOHKHX IUIEHKaX ¥ IacTuHkax. Onpenenenne audpaxuun. [Ipuanun [Noiirenca
-®penemns. Meton 300 @penerns. Audppakims Operens Ha KPyrioM OTBEPCTHH H
mucke. udpakuus @payrrodpepa Ha ogHoit menu. Audpaxums Opaynropepa
Ha AU(PaKIOHHON pelIeTKe.

/JTex/




1.4

JUCTIEPCHUA U ITOJISIPU3 AL CBETA 3 2
Jucnepcus cBeta. DJIEKTPOHHAS TEOPHS AUCIIEPCUM CBETA. ECTeCTBEHHbIN 1
HOHﬂpI/ISOBaHHBII;‘I CBCT. HOJ’IHpI/I3aHI/I$I CBCTa HpI/I OTpa)KeHI/II/I u HPCHOMHCHHI/I Ha
IpaHuLe ABYX JUAJIEKTPUKOB. [IpoXoxkaeHUE CBETA Yepe3 aHU30TPOIHBIE
kpuctaisl. [TonspruzauuoHHble MPU3MBI M ONApOUabl. 3akoH Maoca. AHanu3
MOJIAPM30BAHHOrO CBETA. BpallieHue MIOCKOCTH TOJISPU3ALUH.

/J1ex/

1.5

Bonnogas ontuka /TTp/ 3 4

Pa3nen 2. KBAHTOBAS ®U3UKA

2.1

KBAHTOBAA OIITHUKA 3 4
TemnoBoe u3mydeHue U €ro XapakTepucTHKH. 3akoH Kupxroda. 3akoHbI
Credana - bonpuiMana u cmemenus Buna. @opmyner Penes-/[xunca u [Tnanka.
T'unoresa [Tnanka. @orousl. Potodddekt. YpaBHeHUEe DUHIITSIHHA JIIIS
BHemIHero (otodddexra. JHeprus u UMIynsc (oToHa. [laBneHne cBeTa.

D¢ dext Komnrona u ero snemeHtapHas Teopust. ETMHCTBO KOPIYCKYISPHBIX U
BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3JIydEeHUS.

/JTex/

2.2

KsanToBas ontuxka /ITp/ 3 4

23

SJIEMEHTBI KBAHTOBOU MEXAHUKN U ATOMHOU ®N3MKU 3 4
CnexTpsl aTOMOB 1 MoJeKyl. CekTp aToMa Bojopozaa. TeopHs aToMa BOJopoza
o bopy. I'mnoresa ae bpoiins. CeoiicTBa BonH ae bpoiinsa. CooTHoteHue
HeonpeneneHHocTei ['eiizendepra. BomHOBas GyHKINS U ee BEpOSTHOCTHAS
nHTepnpeTanys. HabmromaeMble BeMMYMHBI B KBAHTOBOH MEXaHUKE U UX
n3Mepenus. O6uee ypasuenue Llpeaunrepa. CraioHapHoe ypaBHEHHE
penunrepa. JpuxxeHue cBOOOHOM yacTuIbl. [IBUXKEHHE B TOTEHIIMAIBHON
ame. [ToreHnmansHeI Oapsep. [apMOHHYIEeCKHH OCIMIIIATOP. ATOM BOZOPOZA B
KBaHTOBOH MexaHuKe. CIIUH »1ekTpoHa. CIIMHOBOE KBaHTOBOE uHcio. [IpuHIMD
HEPa3TUUYUMOCTH TOXKIECTBEHHBIX YacTull. OepMUOHBI U OO30HBI.
Ilepuonuueckas cucteMa 31eMeHTOB MeHeneena.

/J1ex/
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OneMeHTHI KBaHTOBON MEXaHHUKH M aTOMHOH ¢usuxu /T1p/ 3 4

Paznen 3. PU3UKA ATOMHOI'O AJIPA U JIEMEHTAPHbBIX YACTHUILY

3.1

OJIEMEHTbBI ®U3NK1 ATOMHOI'O A1PA 3 2
Jedext macchl 1 aHeprus cBs3u siapa. CIUH spa U €ro MarHUTHBI MOMEHT.
Snepubie cunbl. Moaenu siipa. PagroakTHBHOE M3JTyde€HUE U €r0 BUBL. -
pacnaj. -u3JIydeHHe. -u3ydeHue. SaepHble peakiui 1 UX OCHOBHBIC THIIBI.
Peaxuus nenenus siapa. Llennas peakius nenenus. Peakius cuHTE3a aTOMHBIX
saep.

/J1ex/
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OJIEMEHTbBI ®U3UKU DJIEMEHTAPHBIX YACTHUILL 3 4
Kraccel aneMeHTapHbIX YacTHIl ¥ BUABI HX B3auMojercTBuid. Kitaccudukanys
ANIeMEHTAPHBIX YacTull. [IpUHIUN Hepa3THUNMOCTH TOXKIECTBEHHBIX YaCTHUII.
CnuH ¥ Apyrue KBaHTOBBIE YHCIIA SIEMEHTAPHBIX. YaCTHIIBI ¥ aHTUYACTHUILIBL.
Bosonsr 1 pepMuonbl. ApoHB! B Me30HEL JlenrToHb!. IIpoMexyToduHbIe 6030HHI.
KBapku u Ii00HBL

/Cp/
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OneMeHTHI (PU3UKH aTOMHOTO S/Ipa ¥ JIeMEeHTapHBIX yacTull. /T1p/ 3 2

Paznen 4. CAMOCTOATEJIBHAS PABOTA

4.1

IToaroroska K sekuusam /Cp/

4.2

INoaroroBka K npakTHyeckuM 3austusm /Cp/ 3 18

Pasznen 5. KonrakTHbIe Yachl HA aTTECTAIUIO

5.1

3auer /KO/ 3 0,15

5. OHEHOYHBIE MATEPHAJIbI

OHeHO‘IHLIe MaTtepuraJibl I MMPOBECACHUA HpOMC)KyTO‘lHOﬁ aTTeCTallvn 06yqafoumxc,q NPUBCACHBI B IIPHUIIOKCHUHN K

paboueii mporpaMme TUCTIUTUIAHBIL.

CDOpMI)I " BHUJBI TEKYHIETO KOHTPOJIA IO JUCHUIIIINHE (MO,HyJ'IIO), BHUIbI 3a[[aHPII>i, KPUTEPUU UX OLCHUBAHUS,

pacnpeaciCcHue 0aJUIoB 110 BUIaM TEKYIIET0 KOHTPOJIA pa3pa6aTLIBa10Tc;1 npenogaBaTejieM IUCHUILUIMHBI C YYETOM €€ CHGL[I/I(I)I/IKI/I u
JOBOAATCA 1O CBCACHUSA o6yqa}oumxcst Ha I€pBOM y‘I€6HOM 3aHATHH.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIISETCS IIperofaBaTesieM NUCIUIUIMHBI (MOIYIs), KaK MPaBHIIO, C

ucnonszoBanuem DMOC uny myreM MpoBepKU MUCEMEHHBIX padoT, MPelyCMOTPEHHBIX pab0uyUMH MPOrpaMMaMy AUCLUUILTUH B
paMKax KOHTaKTHOH pabOThI M CaMOCTOATEIbHOH paboTh! o0yuaromuxcs. st GUKCHPOBaHMS PE3yNbTaTOB TEKYLIEro KOHTPOJIS
MoxeT ucnonb3oBarbess JUOC.




6. YAEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJISA)

6.1. Pekomenayemas JuTepaTypa

6.1.1. OcHoBHas auTEpaTypa

ABTOpBI, COCTABUTENU 3arnaBue W3natensc On. aapec
TBO, [OIT
JI1.1 |YeproB A.T"., O6mas pusnka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KHoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., XpomoB
B.U.
JI1.2 | Cagennes U. B. Kypc o6re#t ¢pusuku. T. 3. KBaHToBast onTrka. ATOMHast CaHKT- https://e.lanbook.com/bg
(usnka. dusnka TBepaOro Tena. Ou3nka aTOMHOTO Sapa U [etepOyp
AJIEMEHTAPHBIX YaCTHUI: yueOHOe TTocodue r: Jlaus,
2018
6.1.2. JlonosiHuTE/ILHAS JTUTEPATypPa
ABTOpBI, COCTAaBUTEITH 3arnaBue Uznarensc On. agpec
TBO, TOJT
JI2.1 |YeproB A. T, 3amayHuK 10 (U3MKe: yaeOHoe mocodue I By30B Mockaa:
Bopobnes A. A. AnbsiHC,
2018

6.2 Un¢dopManoHHbIe TEXHOJIOTUH, HCI0JIb3yeMble NPH OCYLIEeCTBIEHUH 00pPa30BaTeIbHOI0 MPolecca N0 JUCHUILTUHE

(Mony.J10)

6.2.1 IlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACHPOCTPAHSIEMOI0 IPOrPAMMHOIO 00ecnedeHust

6.2.1.1 | MS Office

6.2.2 Ilepeuens npogeccHOHANBHBIX 023 TAHHBIX H MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAYYHBII 00pa3oBaTeNbHbI mopTai: http://en.edu.ru/

6.2.2.2

MexaynapoaHas npodeccHoHanbHas 6a3za JaHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

Koncynbrant mitoc
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T'apant ACITVKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YaeOHbIC ayAUTOPHH TSI IPOBEICHNS 3aHATHI JICKIIMOHHOTO TUIA, YKOMIUICKTOBAHHBIE CIICIIHAIN3UPOBAHHOI
MeOeTbI0 U TEXHUYECKHMHU CPeACTBAMU O0YUeHHS: MYJIbTUMEUIHOE 000pYAOBaHUE [T IPEJOCTABICHUS yueOHOI
nH(popMaIy OONBIIONH ayIUTOPHUH H/HIIN 3ByKOYCHIIUBAIOIEe 000pYI0BaHNE (CTAIHOHAPHOE MIIN IIEPEHOCHOE).

72

YueOHbIe ayIUTOPUH JUIS IPOBE/ICHUS 3aHATHI CEMHHAPCKOT0O THIA, IPYIIOBBIX U MHMBHUYaIbHBIX KOHCY/IBTAIHH,
TEKYIIETO KOHTPOJISL ¥ TPOMEKYTOUHOH aTTeCTAINH, YKOMIUIEKTOBaHHEIE CIICIIHaTN3HPOBAHHON MEOENbIO ’
TEXHHYECKUMH CPEICTBAMH O0yJIEHHS: MyIbTUMEUIHOE 000pPYIOBaHNE 1/IIIH 3ByKOYCIIIHBAIOIIee 000pyI0BaHHE

(cTaroHapHOE WK TIEPEHOCHOE)

7.3

ITomereHust I CaMOCTOATENFHOM paboThl, OCHAIIIEHHBIE KOMIBIOTEPHOM TEXHUKON ¢ BO3MOXXHOCTBIO TIOAKIIOYESHHUS K
cetr "MHTepHeT" M 0OecrieueHHeM J0CTYIA B dJICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CpEely YHHBEPCUTETA.

7.4| TlomeuieHus Ajsl XpaHEHUS U MPOPUIAKTHYECKOTO 00CTY)KUBaHHsI y4eOHOro 000pyI0BaHHS
7.5| Jlaboparopun, OCHAIEHHBIE CIICIIMAIEHBIM J1a00PaTOPHBIM 000PYIOBaHHEM:
7.6 | Jlaboparopms MexaHHMKH, BKIIOUAOMIas: 010K a1ekTpoHHb @M 1/1, mammiaa AtByga @M1 1, masTHHK MakcBemna

OM12, ynuBepcanbHblii MassTHUK @M 13, mastHuk O0epbexa ®PM14, moayns FOura u moxyns casura ®M 19,

coynapenue mapos ®M17;




7.7

JlaGopatopus 31eKTpUYECTBA U MarHeTU3Ma, BKJIfogatomas: cteHasl TKO anexTprdecTBa 1 MarHeTH3Ma, B TOM 4HCIIE
ocumnorpadsr C1-94, renepaTopsl curHanoB Hu3KodactoTHble ['3-118, HICTOYHUKM MUTAaHUSL, Mara3uHbl CONMPOTUBIICHUH,
Habop momyner OI1I;

7.8

JlaGopaTopusi ONTHKH, BKIIOYAIOIas KOMIUIEKT onTH4eckoro obopynosanust PMC, B ToM umcie: 6a3bl ONTHYECKOH
CKaMbH, ITOTYIPOBOAHUKOBEIE JTa3ephl ¢ FOCTHPOBOYHBIM MOJTyIeM, (POTOITPHEMHHUKH, HA0Op JIMH3, SKPaHBI C MacIITaOHOM
CeTKOH; aBToTpaHchopmartop oxHodasuelil JIATP-2,5; kommekT ¢omtuii.




