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EcrecTBeHHBIE HAYKH
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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lens npenogaBaHusi JUCLUILIAHBL

1.2 | dbopmupoBaHue y 00yJaIOIUXCs €CTECTBEHHOHAYIHOTO MUPOBO33PEHNS; HAYTHOTO MBIIUICHHUS; IEJIOCTHOTO
IIPEACTABICHUS O (PU3UIECKUX 3aKOHAX OKPYXKAIOIIET0 MUPA B X €AUHCTBE U B3aUMOCBS3H; HABBIKOB IIPHMEHEHUS
MIOJMIOXKCHUH (PYHIAMEHTAIBHOH (DU3UKH TP PEIICHHH KOHKPETHBIX MPEAMETHO-IPO(UITBHBIX 33/1a4; TEOPETHUCCKON
MIPaKTHYECKON 0a3blI JUIS YCIICITHOTO OCBOCHHS MU CTICIIHAIBHBIX TUCIIUTIIHH.

1.3 | 3agauu JUCHMIUIMHEL:

1.4 | — ocBOEHHE O0YUAIOIIMMHUCS 3HAHNIT 00 OCHOBHBIX (PM3MUECKUX SIBIICHUSIX M IPOLECCAaX, OCHOBHBIX (PM3HUECKUX
BEJINYMHAX U (PU3NIECKUX KOHCTAHTAX, OCHOBHBIX (DM3MYECKUX 3aKOHAX M FPAHMIAX UX IPUMEHIMOCTH,
(byHIaAMEHTANBHBIX (GU3WIECKUX SKCIEPHMEHTAX M UX POJIH B PA3BUTHN HAYKH, HA3HAUCHUHN W IPHHITUIIAX ACHCTBHUA
BaKHEHIINX (PU3NIECKUX TPHOOPOB,;

1.5 | — mpuobpereHue 00yJaromuUMHUCs YMEHHH 00bSICHUTH OCHOBHBIE HA0II0AaeMble IPUPOTHBIE U TEXHOTCHHBIE SIBICHUS U
3¢ dekThl Ha 0a3e 3aKOHOB KIIACCUYECKOI U COBPEMEHHOM (DU3UKH;

1.6 | — mpuobpeTeHne 00y4aroIUMMHUCs YMEHUH U HABBIKOB MCIIOJIB30BAHUS METOITUKY (PU3MUECKUX U3MEPEHUN 1 00pabOTKH
HKCIICPUMEHTAIBHBIX JJAHHBIX, HCIIOIb30BaHUSI METOIOB (PH3HYECKOT0 MOZICITMPOBAHNS IS PEIICHUSI KOHKPETHBIX
€CTECTBCHHOHAYYHBIX U TEXHHUECKHX 3a71ad;

1.7 | — npuobpeTteHre 00yJaroIMMHCS HaBBIKOB KCILTyaTallii OCHOBHBIX MPHOOPOB M 000PYTOBaHHS COBPEMEHHON
¢dm3myeckoit mabopaTopun, 00pabOTKN M HHTEPIPETHPOBAHUS PE3YIIBTATOB SKCIIEPUMEHTA.

2. MECTO JUCIIAIIJINHBI (MOAYJISA) B CTPYKTYPE OGPA30BATEJIbBHOU ITPOI'PAMMBbI

uxn (paznmen) OI1: | b1.0.19

3. KOMIETEHIIUY OBYYAIOILETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIUATIINHBI
(MOJYJIST)

OIIK-1 CriocoOeH CTaBUTh U peliaTh HHKCHEPHBIC M HAYTHO-TEXHUUYESCKHE 3a71a4H B cepe CBOeH MpodecCHOHATbHOM
JIeATEIBHOCTHA U HOBBIX MEXIUCIIUIUIMHAPHBIX HANIPABJIEHUH C NCIOJIb30BAHUEM E€CTECTBEHHOHAYYHBIX, MATEMAaTHYECKUX U
TEXHOJIOTHYECKUX MOJIEIEH

OIIK-1.7 Hcmonb3yeT 3HaHMS CHIENHATBHBIX pa3/iesioB GU3NKU B CBOCH MPOQeCCHOHATFHON IeSTeTbHOCTH

B pe3yabTaTe ocBOeHHS THCHHTIHHBI (MOTYJISI) 00y4AIOUINIiCH TOKEH

3.1 |3nars:
3.1.1 | OCHOBHBIE TIOHATHS U 3aKOHBI CIICIIUAIBHBIX Pa3/IesIoB (PU3UKU B CBOCH MPO(ECCHOHAIBHON ASTEIbHOCTU

3.2 | YmeTh:
3.2.1 | ucTIONB30BaTh OCHOBHBIC TIOHSATHS M 3aKOHBI CIICNUATIBHBIX Pa3eioB (U3UKH B CBOEH MPO(ecCHOHANbHON eI TeIbHOCTH

3.3 | Biagers:
3.3.1 | HaBBIKAMU IPUMEHEHHSI OCHOBHBIX ITOHATHI M 3aKOHOB CIIEIHATBHBIX Pa3/ieNoB (PU3UKH B cBOEi MpodeccHoHaIbHOM

JeATeIbHOCTH
4. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI (MO YJISA)
Kon HanmeHnoBaHue pa3/iesioB H TeM /BUJ 3aHATHUS/ Cemectp | Yacos | Ilpumeuanue
3aHATUSA / Kype

Pa3pen 1. OIITUKA

1.1 TEOMETPUYECKAS OIITUKA. 3 2
IonsTue cBeTOBOrO Ny4a. 3aKOH NPSAMOIUHEHHOIO PaCIpPOCTPAHEHHsI CBETOBBIX
Jydel B OMHOPOIHBIX CpellaX. 3aKOH OTPaXKEHUsl. 3aKOH ITPETOMIICHHS.
IIpunnun ®@epma. IonHoe orpaxenue. LleHTpUPOBaHHBIE ONITUYECKUE CUCTEMBI.
IIpenomneHne cBETOBBIX JIyueil Ha MOBEPXHOCTH C(HEPHUUECKOTO 3epKaa.
Ipenomienne cBera Ha cheprIECKOM TOBEPXHOCTH pa3ziena ABYX cpea. ToHkue
nuH3bL. M300paXkeHne peIMETOB ¢ MOMOMIBIO THH3. OCHOBHBIE
(hoToMeTpHUECKHE BETHIHHEL.

/JTex/
1.2 T'eomeTpudeckas onruka /TIp/ 3 2
1.3 WHTEPOEPEHIIVS U JUDPAKIINS CBETA 3 2

KorepeHTHOCTh 1 MOHOXPOMATHIHOCTH CBETOBBIX BOJH. MHTepdepenius caera,
YCIIOBHE MakCUMYOB U MUHUMYMOB. OmnbiT IOHTa. HTEepdepenius cBera B
TOHKHX IUICHKaX W IacTHHKaxX. Onpenenenue audpaxmuu. [Tpuanun [oiirenca
-®penemnst. Meton 300 @penens. Audpakims Operens Ha KPYrioM OTBEPCTHH H
mucke. Hudpakuusa @paynrodpepa Ha ogHoit menu. Audpaxuus Opaynropepa
Ha AU(PaAKIUOHHON pelIeTKe.

/JTex/




1.4 JUCTIEPCHUA U ITOJISIPU3 AL CBETA 3 2
Jucnepcus cBeta. DIEKTPOHHAS TEOPUS AUCIIEPCHU CBETA. ECTeCTBEHHBIN U
HOHﬂpI/ISOBaHHBII;‘I CBCT. Honﬂpmaum{ CBC€Ta HpI/I OTpa)KeHI/II/I n HpeJ’[OMJ’IeHI/II/I Ha
IpaHULe ABYX IUAJIEKTPUKOB. IIpoxoxkaeHue cBera uepes aHUu30TPOIHbIE
kpuctasisl. [lonspuzaunoHHble TPU3MBI U OISIpouAbl. 3akoH Maittoca. AHanu3
MOJIAPM30BAHHOrO CBETA. BpallieHue mI0CKOCTH HOIAPH3alum.

/J1ex/

1.5 Bomnrosas onruka /TIp/ 3 4

Paszgen 2. KBAHTOBAS ®U3UKA

2.1 KBAHTOBAA OIITUKA 3 4
TemnoBoe u3mydeHne 1 ero xapakTepucTuki. 3akoH Kupxroga. 3akoHs!
Credana - bonpiimana u cmemenus Buna. @opmynsl Penes-/xunca u [Tnanka.
T'unoresa [Tmanka. @oronsl. ®otodddekT. YpaBHeHNE DHHINTEHHA TS
BHemIHero (oTodddexra. DHeprus u UMITyIsC (hoToHa. /laBieHue caera.
S¢dext Komnrona u ero aneMeHTapHas Teopust. EMMHCTBO KOPITYCKYISPHBIX U
BOJTHOBBIX CBOMCTB 2JIEKTPOMArHUTHOTO U3Ty4EHUs.

/JTex/
2.2 KsanToBas onrtuka /I1p/ 3 4
2.3 BJEMEHTBI KBAHTOBOU MEXAHUKU U ATOMHOU ®U3NKU 3 4

CrexTpbl aTOMOB 1 Moiekyi. CriekTp aTomMa Bojopoja. Teopust aroMa Boiopozaa
nio bopy. ['mnoresa ne bpoitns. CotictBa BonH e bpoitnsa. CoorHomenue
HeonpeaeneHHocteil ['eifsenOepra. BomHoBas ¢hyHKIUS U ee BEepOSTHOCTHAS
uHTepnpetauus. Habmogaemple BeIMUUHBI B KBAHTOBOM MEXaHUKE U UX
n3mepenns. Oomee ypasHeHue Llpennnrepa. CranmonapHoe ypaBHEHHE
Mpenunrepa. [Bmkenne cCBOOOTHOM YacTUIBI. [IBIDKEHIE B IIOTEHIIHATBHOM
sime. [loTeHnuanbHbIi 6aprep. ['apMoHnUYeckuii ocuaTop. ATOM BOAOPOIA B
KBaHTOBOM MexaHuKe. CMH 31ekTpoHa. CIMHOBOE KBaHTOBOE YMCO. [IpuHuun
HEepa3TMINMOCTH TOXXICCTBEHHBIX YacTUIl. DepMIOHEI 1 0O30HEI.
Ilepuoanueckas cuctema 31eMeHTOB MeHeneesa.

/JTex/

2.4 DJeMeHThl KBAaHTOBOW MEXaHMKH U aTOMHOHN (u3uku /TIp/ 3 4

Paznen 3. PU3UKA ATOMHOI'O AJAPA U DJIEMEHTAPHbBIX YACTHUILY

3.1 DJIEMEHTbBI ®U3MK1 ATOMHOI'O SIPA 3 2
Jedext macchbl 1 3Heprus cBsizu sapa. CIUH sapa ¥ €ro MarHUTHBI MOMEHT.
Snepubie cuinbl. Monenu siipa. PagroakTHBHOE M3ITyd€HHUE U €T0 BUABL. -
pacnaj. -u3JydyeHHe. -u3IydyeHue. SaepHple peakiiui U UX OCHOBHBIE THUIIBI.
Peakuus nenenus siapa. Llennas peakius neieHus. Peakiust CHHTE3a aTOMHBIX
sanep.

/JIex/

32 SJIEMEHTBI ®U3UKU 3JIEMEHTAPHBIX YACTHI] 3 4
Kiaccel aimeMeHTapHbIX YacTUIl ¥ BUBI UX B3auMozeiicteuil. Knaccuduxanms
9JIEMEHTAPHBIX YacTHI. [IprHINT Hepa3TMINMOCTH TOXICCTBEHHBIX YaCTHII.
CnuH 1 ApyrHe KBaHTOBBIC YHCIIA 3JIeMEHTapHBIX. YaCTHIIBI U aHTHYACTHIIBL.
Bozonst 1 pepmuonbl. AnpoHsl 1 Me30HBL JlenTonsl. [IpoMexyTouHbie 6030HBL.
KBapku U TII0OHBI.

/Cp/

33 OneMeHTHI (PU3NKH aTOMHOTO SApa U AJIeMeHTapHbIX dacTul. /T1p/ 3 2

Paznen 4. CAMOCTOSATEJIBHAA PABOTA

4.1 [oxroroeka x nexrmsm /Cp/ 3 9

4.2 INoxroroBka k nmpakTUdecKkuM 3aHATHIM /Cp/ 3 18

Pazngen 5. KoHTaKkTHBIE Yachl HA aTTECTALIMIO

5.1 3aget /KD/ 3 0,15

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHBIE MaTepHaNbI [T TPOBEACHUS TPOMEKYTOTHOW aTTECTAIlMU OOYJArOIIUXCSl TPUBEICHBI B IPUIOKEHUH K
paboueii mporpaMme TUCIIUTUIAHBL.
DOpMBI U BHJIBI TEKYIIEr0 KOHTPOJS MO AUCLUIUIMHE (MOMYIIO), BUABI 3aJaHUN, KPUTEPUH UX OLIEHUBAHUSI,




pacmpeneneHue 0aioB MO BUAAM TEKYIIET0 KOHTPOIS pa3pabaThIBAIOTCs MPENoAaBaTesieM UCIUIUINHEI C YUETOM ee CIIeIU(UKH U
JIOBOJIATCS JI0 CBEJICHUSI 00YJarOLINXCs Ha IIEPBOM y4eOHOM 3aHSATHH.

TeKyHII/II)‘I KOHTPOJIb YCIICBACMOCTH OCYHICCTBIISICTCA IMPEIOAABATCIIEM AUCHHUIIIIMHBI (MOZ[yJ'IfI) B paMKax KOHTaKTHOH

pabOoTHI U caMOCTOATETBHOM paboThl o0ydaronmxcs. [t pUKCHpOBaHUS PEe3yabTATOB TEKYIIETO KOHTPOIS MOXKET UCIIONb30BaThCS

BUOC.

6. YAEBHO-METOJUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

6.1. PekomeHayemas JuTepaTypa

6.1.1. OcHoBHas JauTEpaTypa

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc On. aapec
TBO, TOJ1
JI1.1 |Cagenne U. B. Kypc obreit ¢pusuku. T. 3. KBaHToBas onTrka. ATOMHas CaHKT- https://e.lanbook.com/bg
(usnka. dusnka TBepaoro Teia. Gu3nka aTOMHOTO sjIpa U [etepOyp
AJIEMEHTaPHBIX YaCTHIL: y9eOHOe ocoone r: Jlans,
2018
JI1.2 | YeproB A.T"., O6mas usnka Mocksa: | http://www.book.ru/bool
Bopobrer A.A., KnoPyc,
Maxkapos E.®., 2020
Ozepos P. I1., XpomoB
B.U.
6.1.2. /lonosiHuTE/ILHAS JTUTEPATypPa
ABTOpBI, COCTaBUTEIN 3arnaBue Uznarenbc On. agpec
TBO, TOJI
JI2.1 [YeprtoB A. T, 3agaqHuK 10 (U3MKe: yaeOHOoe ocodue I By30B Mockaa:
Bopobnes A. A. AnbsiHC,
2018

6.2 UndopmannoHHbIe TEXHOJIOTHH, HCII0JIb3yeMble IIPH OCYILEeCTBJICHHH 00pa30BaTe/IbHOIO IPoLecca o JUCHUILINHE

(Mony.J10)

6.2.1 IlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACHIPOCTPAHSIEMOI0 IPOrPAMMHOIO OGecedeHust

6.2.1.1 | MS Office

6.2.2 Ilepeuens npodeccHOHANBHBIX 023 TAHHBIX H MHGOPMALIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAY4HEIH 00pa3oBaTenbHbIi opTai: http://en.edu.ru/

6.2.2.2

MexaynapoaHas npodeccHoHanbHas 0a3za JaHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT moc

6224

I'apant ACIIMXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YueOHble ayqUTOPHH AJIsl IPOBEACHUS 3aHATHI JEKIIMOHHOTO TUTIA, YKOMIUIEKTOBaHHBIE CIICIIUATU3UPOBAHHOM
MeOeIbI0 U TEXHUYSCKHMH CPEACTBAMHU O0YUCHHUS: MYTETHMEANITHOE 000pYIOBaHHUE Al IPEIOCTABICHHS YIeOHOM
“HGpOPMAITUK OONBIION ayUTOPHH W/HITH 3BYKOYCHITUBAOIIEe 000pyI0BaHkE (CTAIIHOHAPHOE WITH TIEPEHOCHOR).

72

YueOHbIE ayTUTOPUH AT TIPOBEACHNUS 3aHATHH CEeMUHAPCKOro TUMA, TPYNIIOBBIX M HHANBUAYAIbHBIX KOHCYIbTANH,
TEKYIIEeTo KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTaIlNH, YKOMIUICKTOBaHHbIE CIICIIHATN3HPOBAaHHON MEOEIBIO 1
TEeXHHUYECKUMH CPEACTBAMH O0YUCHUS: MyIbTHMEIUIHOE 000pyIOBaHHE H/MIIN 3BYKOYCHIIUBAIOIIEee 000pyIOBaHHE
(cranoHapHOE WM IEPEHOCHOE)

7.3

TTomereHust 11 CaMOCTOATENBbHON pabOThI, OCHAILIEHHBIE KOMITBIOTEPHON TEXHUKOHW C BO3MOKHOCTBIO TTOAKIIIOUESHUS K
cetr "MHTepHET" M 00eCTIeYeHHEM JJOCTYIIA B AIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEeILHYIO CPEely YHUBEPCUTETA.

7.4

ITomerenus 11 XpaHeHUs! 1 TPOPUIAKTUYECKOTr0 00CTyKUBaHHSI yIeOHOro 000pyI10BaHUS




7.5

JlaGopaTopun, OCHAIIIEHHBIE CIIEIHATBHBIM JT1a00paTOPHBIM 000PYIOBAaHUEM:

7.6

JlaGopaTopus MEXaHUKH, BKJIFOYatomas: 00k 31ekTporHsit ®M1/1, mammHa AtByna ®M11, mastauK MakcBemia
®M12, ynusepcanbHbiid MasTHUK @M 13, masTHIK Obepbexa DM14, moxyns FOrra 1 Mmoxyns cisura ®M 19,
coynapenue mapos ®M17;

7.7

Jlabopatopusi 3JEKTpUIECTBa U MarHeTH3Ma, BKIrouaromias: creHasl TKO anekrpudecTBa 1 MarHeTH3Ma, B TOM YHUCTIC
ocuniorpader C1-94, reHepaTopbl CUTHAIOB HU3K0YacTOTHBIC ['3-118, HCTOYHUKY MUTaHKS, Mara3uHbl COMPOTHBIICHUH,
Habop momynenr OI1I;

7.8

JlabGopaTopust ONTHKH, BKIIOYAIOMIAs KOMILUIEKT onTHYeckoro ooopynosanns PMC, B ToM ymcite: 0a3pl ONTHYECKOH
CKaMbH, ITOTYITPOBOTHUKOBBIC JTa3ePhl C FOCTHPOBOYHBIM MOAYJIEM, (POTONMPHEMHHKH, HAOOp IMH3, SKPaHbI ¢ MACIITAOHON
ceTKoH; aBToTpancopmatop ogHodasubiil JTATP-2,5; kommiekT Qosauii.




