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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAYJIST)

1.1|Lens npenogaBaHust JUCIUTLTHHBL:

1.2|bopmupoBaHue y 00y4YaroluXcsi €CTECTBEHHOHAYYHOTO MUPOBO33PEHHST; HAYYHOTO MBIIIJICHHUS; 1IEJIOCTHOTO

MIPEJCTaBICHUS 0 PU3MYECKHUX 3aKOHAX OKPYXKAIOLIEr0 MUPa B UX SAMHCTBE U B3aMOCBSI3U; HABBIKOB IIPUMEHEHHS
MIOJIOKeHUH (hyHAaMEHTaIbHON (QU3UKH NIPU PELIeHNH KOHKPETHBIX MPEAMETHO-NIPOGMIBHBIX 33aa4; TEOPETUIECKOH U
MIPAKTUYECKOH 0a3bl I yCIEIIHOTO OCBOCHUS UMH CIIEIIHATbHBIX TUCIUTUINH.

1.3|3amaun qUCIUTIIIMHEL:

1.4]— ocBoeHue 00YJArOLIMMHUCS 3HAHUI 00 OCHOBHBIX (PM3MUCCKHUX SBJICHUSAX U MPOIECcCaX, OCHOBHBIX PH3MUYECKUX BETMYHUHAX

1 pU3HUECKUX KOHCTAHTaX, OCHOBHBIX (DU3MYECKUX 3aKOHAX U IPAHUIAX UX IPUMEHUMOCTH, (yHAaMEHTAIbHBIX
(bU3MIECKUX YKCIICPUIMEHTAX U X POJIH B PA3BUTHU HAYKH, HA3HAUCHUH W NIPUHIUIAX JeHCTBHS BaXKHEHITNX (PH3UIECKUX
pudopoB;

1.5|— npuoGpeTreHne 00yJarOIIUMHUCS YMEHHUI 00BSICHUTh OCHOBHBIE HAOIIO1aeMble TIPHPOTHBIC U TEXHOTCHHBIC SBJICHUS U

3¢ deKxTh! Ha 6a3e 3aKOHOB KJIACCUYECKON U COBPEMEHHON (U3UKY;

1.6]|— npuoOpeTeHne 00YUAIOIIUMHUCS YMEHHUI U HABBIKOB UCIIOJIb30BaHUS METOIUKH (PU3MYCCKUX U3MEPEHHH U 00paboTKK

OKCHEPUMCHTAJIbHBIX JaHHBIX, UCIIOJIb30BaHUS METOJOB (1)I/I3I/I'-IeCKOFO MOJCIUPOBAHUA IS PCIICHUS KOHKPETHBIX
€CTCCTBCHHOHAYYHBIX U TCXHUYCCKUX 3a1a4;

1.7(- HpI/I06pCT€HI/Ie O6y‘{aIOHlI/IMI/IC$I HaBBIKOB 3KCIITyaTallul OCHOBHBIX HpI/I60p0B u o60py/:[03a1-11/1;1 COBpeMCHHOfI

¢bm3udeckoii mabopatopuu, 00pabOTKH U HHTEPIPETUPOBAHHS PE3YIbTaTOB SKCIIEPUMEHTA.

2. MECTO JUCLUILIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Huxn (pazgen) OIT: |EL0.09

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIHUIIJINHBI

(MOZYJIS)

OIIK-1 Crocoben NPUMECHATHh €CTECTBCHHOHAYYHBIC U 06].[I€I/IH)KeHepHLIC 3HaHUs, MCTOJbI MATEMATHYCCKOI'O aHaJIku3a U
MOJCINPOBAHUA, TCOPETUICCKOI'O U SKCIICPUMECHTAJIBHOT'O NCCIICIOBAHUA B HpO(l)eCCHOHaHLHOﬁ JOCATCIBHOCTH,

OIIK-1.2 Pemaet npuKiIaHbIe 33/]a4 C UCTIOJIb30BAHUEM METOJIOB TEOPETHUYECKOTO H SKCIIEPUMEHTAILHOTO HCCIICIOBAHUS

4. CTPYKTYPA U COIEP’)KAHME JUCIUAIIIMHBI (MOLY.JIST)

Kon
_JAHATHSA

HaumenoBaHnue pa3/iejioB U TeM /BU/I 3aHATUS/

Cemectp /
Kvpc

Yacos

IIpnmevyanune

Pazgen 1. DUSNYECKHUE OCHOBbI MEXAHUKHN

11

KUHEMATHUKA MATEPHUAJIBHON TOUKU

IIpenmer u MeToabI MexaHUKH. Mozenu MaTepuanbHON TOUKH U TBEPJOIO Tea.

IlonsTue cucremsl orcueTa. BekTopHOE M KOOPAUHATHOE OIMCAHUE JBHKECHUS
MarepuaabHON Touky. OCHOBHBIE KHHEMATUUECKHUE XapaKTEePUCTUKH
MaTepuaabHON TOUKU: PAUyC-BEKTOP, IEpEMEILICHUE, IPOIICHHBIH ITyTh,
CpelHssl U MTHOBEHHAs! CKOPOCTb, CPEJHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHLIMAIBHOE U HOpMAJIbHOE YCKOpeHue. BpaiaTensHoe qBUkeHHE
MaTepuaabHOU TOUKU. BEKTOpHI yIiia noBopoTa, yrioBoi CKOPOCTH U YIIIOBOTO
yckopeHusi. CBsA3b MEXY YIJIIOBBIMU U IMHEHHBIMU BeIUIUHAMU. /JIek/

1.2

Kunemarnka mocrynarensHoro ApvxeHus tena /Ip/

13

OCHOBbI JUHAMMWMKU IIOCTYIIATEJIBHOI'O ABMXXEHIA TEJIA
ITocrynatensnoe neuxenue. Ilepssiit 3akoH Hetorona. [Tonstue nuepTHOI

Macchl Tena. Bropoii 3akoH HeroToHa u nonsitue cuiiel. Tperunii 3akoH HeroTOHA.

BI/U]LI cwi. Cuna TSHKECTHU, CHUJIa BCEMHUPHOTO TATOTCHUSA, CHUJIa YIIPYT'OCTH, CHUJIa
Tpenus. HenHepunanbHble cuctembl oTcuera. L[eHTpoOeHbIe CHITbl HHEPLHU U
cuibl Kopuonuca. /Jlex/




1.4

I[I/IHaMI/IKa IOCTYIIATCIbHOTO ABMKCHUS TCJIa /Hp/

15

3AKOHbBI UIBMEHEHUMS U COXPAHEHUSI UMITYJIBCA, DHEPT' U 1
MOMEHTA UMITYJIbCA

Nmmynsc MaTepranbHOM TOUYKH U MEXaHUYECKON CHCTEMBI, 3aKOH €ro U3MEHEHHSI
u coxpaHeHus. LIeHTp Macc MeXaHU4YEeCKOM CUCTEMBI M YpaBHEHUE €T0 JABHKCHHUS.
Kunetrnyeckasi 3HEprusi U 3aKOH ee n3MeHeHus. KoHcepBaTUBHBIC U
HEKOHCEepBaTHBHBIE CHIbL. [loTeHanbpHas sHeprust. CBA3b MEXIY
MMOTEHLIUAIBHOMN SHEpruei u Cuion. 3aKOH U3MEHEHHSI U COXPaHEHUS TIOJTHON
MEXaHMYECKOH 3HEpruy CUCTEMbl. MOMEHT UMITYJIbCa MaTepHUAILHOM TOUKU U
MEXaHMYECKOH CHCTEMBI, 3aKOH €ro U3MEHEHHUs U coxpaHeHus. /JIex/

1.6

3aKOHBI I3MEHEHUSI U COXPaHEHHS] IMITYJIbCa, SHEPTUH, MOMEHTa UMITyJsca /I1p/

1.7

JMHAMUKA BPAIIATEJIBHOI'O ABMKEHWA TBEPZIOT'O TEJIA
OCHOBHOI 3aKOH BPaIaTeIbHOTO IBIXKEHUS TBEPJIOTO Tela BOKPYT HETIOABIXKHOM
ocl. MoMeHT nHepIuu. Brruncienne MOMEHTOB HHEPLIUHU OJHOPOIHBIX
cuMMeTpru4HBIX Tenl. Teopema Ll Telinepa u ee npuMeHenne. Kunernueckas

SHEPIUs BPAIATEIBHOIO ABUKEHHS TBEPIOTO TEa.
/JIex/

1.8

JliHamyKa BpamaTeabHOTO JBMKEHHS TBeporo tena /TIp/

1.9

MEXAHUWYECKUE KOJIEBAHU A

Onpenenenue konebaHuil. XapakTepUCTUKU TaPMOHUYECKHUX KOJICOaHUI.
dopmyiia CI0KEHHUS JIBYX FApMOHHUYECKHX Koebanuii. [Tpumephl konedaTeTbHbIX
CHUCTEM: MPYXKUHHBIN, MATEMAaTHUECKHI U PU3MYECKUN MAasITHUKU. Y paBHEHHE
3aTyXaroluX KoyiebaHui 1 ero penieHne. XapaKTepUCTHKH 3aTyXaloMuX
KoJIcOaHui. YpaBHEHHE BBIHY)K/ICHHBIX KOJIeOaHUH 1O/1 ACHCTBHEM
rapMOHHYECKH W3MEHSIOIIEICS BHEITHEH CHIIBI M €r0 pelieHue. SIBienue
pe3oHaHca.

/J1ex/

1.10

Mexanunueckue konedbanus /TIp/

Paznen 2. TEPMOJUHAMMKA U MOJIEKYJISIPHASI ®U3NKA

2.1

OJIEMEHTBI TEPMOJAMHAMUKA

OcHOBHBIC ONpe/ieIeHus U OHATHA TepMoauHamMuKy. HyneBoe Hadano
TEepPMOAMHAMUKHY U MOHATUE TeMIepaTypbl. TepMoauHaMudeckue GyHKIUHI
cocrosnus. [lepoe Hauao TepmouHaMuku. TemnoemkocTs. M3omnporeccsl.
Bropoe Hauano TepMOJMHAMUKY B Pa3IUUHBIX hopMynupoBKax. [lonsTue
teruioBoit mamuHbl. KITJ[ TerutoBoit mammae. Hukn Kapro u reopema KapHro.
Hepasenctso Kiaysuyca. Durponus. TpeTbe Hauano TepMOAUHAMUKH. /JIek/

2.2

DnemenTsl TepMoanHamuku /TIp/

2.3

SJIEMEHTbI CTATUCTUYECKOUN GU3UKU.

OCHOBHBIC MOJIOKEHUSI KWHETHYECKOH TEOPUU HeaIbHOTO ra3a. Y paBHeHUs
COCTOSIHUS MJICAIbHOTO U PEaJIbHOTO ra3a. Y paBHEHHE KUHETUIECKOW TEOpUH
ra3oB A naieHus. @a3oBoe npocTpaHcTBO. DYHKIUS pacipee/ieHHs.
Kunaccuueckast u kBanToBas cratuctuka. Pacnpenenenne Makcsemna.
Bapomerpuueckas popmyna. Pacnpenenenue bonsumana. IlonsTre o kBaHTOBOI
cratuctuke boze-Oinmreiina u ®epmu-Aupaka. CBs3b SJHTPOIUH C
TEPMOIMHAMUYECKOH BEPOSITHOCTHIO. SIBIIEHUS repeHoca.

/JTex/

2.4

OnemeHTH! cTatuueckoi ¢pusuku /IIp/

Pazgen 3. QJIEKTPUYECTBO U MAI'HETU3M

31

OJIEKTPOCTATHUYECKOE IIOJIE B BAKYYME

OJNeKTpUUYeCKUH 3apsa] U dJIeKTpocTaThyeckoe nose. HanpspkeHHOCTb 1
HOTEHIMAI 3JIEKTPOCTaTUUECKOro nossi. CBOMCTBO Cyneprno3uLuy LI
3JIEKTPOCTATHUECKUX Mosiel. CBs3b MEX/ly HAlPsSKEHHOCTbIO
3JIEKTPOCTATUYECKOTO MO U MOTeHIMAIoM. [I0TOK BEKTOpa HAIIPSYKEHHOCTH
3JIEKTPUYECKOTO T10JIs Yepe3 NOBEPXHOCTh U Teopema I'aycca. Ilpumenenue
TeopeMsbl ['aycca k pacueTy a1eKTpocTaTHdecKuX nojel. Teopema o HUpKyIAIUH
JUIsl BEKTOPA HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

/J1ex/




3.2

QJIEKTPOCTATUYECKOE IIOJIE B ITPOBOJHNKAX 1 ANDJIEKTPUKAX
DNeKTpUYECKU AUIIONb U DJIEKTPUUECKUAN JUTTONBbHBIN MOMEHT. [{umonbpHbIe
MOMEHTBI MOJIEKYJI Tu3JIeKTpuKa. [lonspHbIe 1 HEMONAPHBIE AUIIEKTPHUKH.
[Momspuzamnus quanexTpukoB. Bexrop momspuzamun. Teopema ['aycca mist BekTopa
MOJISIPU3AMH. BEKTOp 3JIeKTpUYeCKOro cMeleH s . Y CIIOBHsI Ha TPaHUIE IBYX
JMIIEKTPUKOB. [IpOBOTHHKY B 3JIEKTPOCTATHIECKOM IOJIE. DIEKTPOEMKOCTh
YeIMHEHHOTo IpoBoiHMKa. KoHaeHcaTophl. DHEPrusi CUCTEMBI 3apsi/10B U
IIEKTPUYECKOTO TTOJISL.

/Jlex/

3.3

DJIeKTpOCTaTHYECKOE 0JIe B BaKyyMme U Beuiectse /I1p/

3.4

TTOCTOSIHHBIN DJIIEKTPUYECKUN TOK

YcoBus CyIecTBOBaHUS TOCTOSIHHOTO 3JIEKTpUUEcKOro Toka. Cuiia U III0THOCTh
TOKa. YpaBHEHHE HEMPEePhIBHOCTHU. 3ak0H OMa AJIsi OMHOPOIHOTO Y4aCTKa IIEeTIH.
DJeKTpOABHKYIIAs CUJIa U HanpsbkeHue. 3akoH OMa JiIst HEOAHOPOIHOTO y4acTKa
nenu. [IpaBuna Kupxroga. [IpuMepsl pacueTa pa3BeTBICHHBIX AJICKTPUICCKUX
uenei ¢ momolso npasmi Kupxroda. Pabora u MmomHocTs TOKa. 3aKoH
Ixoyns-Jlenta.

/JTex/

3.5

IMocTosHubL nexTpudeckuit Tok /IIp/

3.6

[NOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEHHLIECTBE
MarsuTHas uanykuus. 3akoH buo-Casapa-Jlannaca, MarHUTHOE I10J1e
IBIOKYIIEeTocs 3apsiaa, cuia Jlopenma, 3akoH Ammepa. Teopema o IUPKYISIIAN IS
BEKTOpa MAarHUTHOH MHIYKIUM U ee puMeHeHue. Teopema ['aycca ans
MarHUTHOTO IOJIS.

MarauTHbIe MOMEHTBI aTOMOB U MOJIEKYJI. BeKTOp HaMarHH4eHHOCTH BEIECTRa.
Teopema 0 IUPKYJISIIKY JUTS BEKTOpa HAMarHM4eHHOCTH. MarHutHas
BOCIIPHMMYHMBOCTh 1 MAaTHUTHAs TIPOHUIIAEMOCTH BellecTBa. HanpsikeHHOCTh
MarHuTHOTO nojsl. Teopema o NUPKYIALUY U1 BEKTOPHI HAPSKEHHOCTH
MAarHuTHOTO NOJIs. Y CJIOBUS 111 MAaTrHUTHOTO TI0JIS Ha TPaHMLIE pa3ziena ABYX Cpeil.
HunamarneTnku, mapamaraeTuku. GeppomarneTnku. MarHUTHEIN THCTEpE3NC.
Temneparypa Kropu. [Ipupoaa ¢peppomarHerusma.

/Jex/

3.7

IMocTosiHHOE MarHUTHOE MOJIe B BakyyMe H BemecTse /I1p/

3.8

DJIEKTPOJUHAMUKA

3aKoH 37eKTpoMarHuTHOM UHIYKIMHU. [IpaBuio Jlenua. CriocoObl H3MEHEHHS
MarHuTHOTO TOTOKa. [Iprpoa 31eKTpoMarHuTHOM HHAYKIMHK. SIBIeHUe
camonHaykiuu. UuayktuBHOCTh. B3aumuas nnaykuus. B3anmuas
HHIYKTHBHOCTH. Teopema BaumHocTH. TOk cMemenus. Teopema o HUpKYIISIIUH
MarHUTHOTO TOJIS B CITy4ae MPUCYTCTBUS IEPEMEHHBIX 3JIEKTPHUECKHX TOJICH.
VYpaBHenus MakcBesuia B uHTerpanbHoi ¢popme. /JIex/

3.9

DnekrpoauHamuka /TIp/

Pazgen 4. KOJIEBAHUSA U BOJIHBI

4.1

BJIEKTPUYECKUE KOJIEBAHU A

Koneb6arenpHblii KoHTYp. CBOOOIHBIE HE3aTYXAIOIINE U 3aTyXaIoILINe
rapMOHHYECKHE KoseOaHus B KosiebaTensHOM KOHTYpe. DopMmyna Ui meproja
kosiebanuil. BeIHYXIeHHBIE rapMOHUYEcKHe KojeOaHus B Koje0aTeIbHOM
KoHTYpe. fIBnenue pe3oHanca. [lepeMeHHblil TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE COIPOTHUBIICHHE B IIETIH IEPEMEHHOT0 ToKa. PaboTa M MOITHOCTDH B
LIETU IepeMEHHOT0 ToKa. JlelicTByIoIIee 3HaYeHHE TOKa 1 HaMPSDKEHUSI.

/JTex/

4.2

SJIEKTPOMAT'HUTHBIE BOJIHBI

OKcrepUMEHTAIbHOE I0JIy4eHUE 3JIEKTPOMAarHUTHBIX BOJIH. CyIECTBOBAaHUE
2JIEKTPOMArHUTHBIX BOJIH KaK CIIEICTBHE ypaBHEeHHH MakcBeia.
HubdepennyanbHoe ypaBHEHHE 31€KTPOMarHUTHOM BOIHBL CBsI3b MEXIY
BEKTOPaMM HANPSHKEHHOCTH DIIEKTPUIECKOTO ¥ MAarHUTHOTO 0TIl B
3JIEKTPOMArHUTHOU BoJHE. IIpenoMileHue 3JIEKTPOMArHUTHBIX BOJIH Ha TPaHULIE
paszena IByX cpel. DHEPrHs U UMITYJIbC DJIEKTPOMArHUTHBIX BOJIH.

/Jlex/

Pa3nen 5. OIITUKA




51

TEOMETPUYECKAS OIITHUKA.

[TonsiTre cBeTOBOTO JIy4a. 3aKOH NPSIMOIUHEHHOTO PACTIPOCTPAHEHUS CBETOBBIX
Jy4el B OJHOPOIHBIX Cpeaax. 3aKOH OTpakeHusl. 3aKoH mpejaomiieHus. [puHuun
®epma. [Tonroe orpakenue. LleHTprpoBaHHBIE ONTHYECKHE CUCTEMEI.
[IpenomiieHre CBETOBBIX JIydeil Ha IIOBEPXHOCTH c(hepryecKoro 3epkaia.
ITpenomiieHne cBeTa Ha chepUIecKoil TOBEPXHOCTH pasjelia IByX cpel. ToHkue
nH3bL. 300paXkeHne npeMeToB ¢ MOMOIIBIO0 JIMH3. OCHOBHBIE

(boTOMETPUYECKHE BEIMYUHBL
/JIex/

5.2

QHCKTpOMaFHI/ITHBIe KOJICOAHUS U BOJIHBI. reOMeTpI/I‘IeCKaﬂ OIITHUKA /Hp/

53

WHTEPO®EPEHINA 1 AUDPAKINS CBETA

KorepeHTHOCTh ¥ MOHOXPOMATUYHOCTb CBETOBBIX BOJH. MIHTepdepeHuus caera,
ycIoBHE MaKCUMYyOB 1 MUHUMYMOB. OnbiT FOHra. MHTepdepeHims ceera B
TOHKUX IIJIEHKaxX U muacTuHkax. Onpenenenue audpaknuu. [Mpunnun I'oiirenca-
®penens. Meron 3on @penenst. udpakuns Openens Ha KPYrJIOM OTBEPCTHH U
qucke. Hubpakuus @paynrodepa Ha ognoit menu. Audppakius OpayHrodepa Ha
TUPPaKIHOHHOM peleTKe.

/J1ex/

54

JUCIIEPCUA U TTOJIAPU3ALINA CBETA

Jucnepcus cBera. DiIeKTpoHHAs TeOpHs AUCIIepcur cBeTa. EcTecTBeHHBIN 1
noJsipu30BaHHbIN cBeT. [lonspusanys cBeTa Npy OTPaXKCHUH U NIPEJIOMIICHUH Ha
TpaHUIe ABYX OHANIEKTPUKOB. [IpoxokIeHIe cBeTa Yepe3 aHU30TPOITHBIE
Kpuctaiuibl. [Tonspu3anioHHbIe TPU3MBI U TOJIIPOUIbL. 3akoH Maintoca. AHanu3

HOJIPM30BaHHOIO CBETA. BpallieHue mI0CKOCTH IOJISpHU3alUH.
/JIex/

55

Bonnosas ontuka /TIp/

Paznen 6. KBAHTOBAS ®U3UKA

6.1

KBAHTOBAS OIITUKA

TeruioBoe U3llydeHHe U ero xapakTepucTuku. 3akoH Kupxroda. 3akons! Credana
- bonbimana u cmemenus Buna. @opmynsl Penes-/xxunca u [lnanka. ['unoresa
ITnanka. @oronsl. @oTorddexr. YpaBHeHHEe DUHIITEIHA 17151 BHEIIIHETO
doroaddekra. Dueprus u ummnybe porona. JJarnenue ceera. dpdext Komnrona
U €ro IeMeHTapHast Teopust. EMMHCTBO KOPIYCKYJISPHBIX ¥ BOJTHOBBIX CBOMCTB

JIIEKTPOMATHUTHOTO U3IyYEHHS.
/JIex/

6.2

KsanroBas onuka /ITp/

6.3

SJIEMEHThI KBAHTOBOM MEXAHUKU I ATOMHOW ®U3UKU

CriekTpbl aTOMOB U MoJiekyJ1. CriekTp atoMa Bogopoa. Teopust atoma BoiopoJa
o bopy. 'mnoresa ne bpoitns. CeoiictBa BonH e bpoitns. CooTHomeHne
HeonpenenenHocreil ['eiisenOepra. BonHoBas QyHKIMS U €€ BEPOSITHOCTHAS
uHTepnperaiys. HabmogaemMple BeTMYMHBI B KBAHTOBON MEXaHHUKE H UX
n3mepenust. O0uiee ypapuenue penunrepa. CraunoHapHoe ypaBHEHUE
Ipenunrepa. J{Bmxenue cBo00 HOM yacTulbl. J[BHKeHNEe B TOTCHIMAIBHOH sIME.
Iorenuuanbubiil 6apbep. 'apMoHnUecKuil ocnmLIATOp. ATOM BOAOPOIA B
KBaHTOBOM MexaHuke. CriuH 3yiekTpoHa. CMHOBOE KBaHTOBOE 4nciio. [IpuHuummn
HEPa3IMYMMOCTH TOKACCTBEHHBIX YacTHIl. @epMrOHbI U 6030HbI. [Tlepuoanyeckas
cucTeMa JIeMeHTOB MeHieneena.

/JTex/

6.4

DJeMeHTHI KBaHTOBOI MEXaHUKH U aTOMHOH du3uku /TIp/

Pazgen 7. DUIUKA ATOMHOI'O AIPA U SJIEMEHTAPHbBIX YACTHIY

7.1

OJIEMEHTBI ®U3NKN ATOMHOI'O APA

JedekTt Macchl U 3HEprust CB3U Aapa. CIMH sAApa ¥ eT0 MATHUTHBIA MOMEHT.
SAnepusle cunbl. Moaenu siapa. PannoakTuBHOe U3TydeHHE U €10 BUABL.  -pacraf.
-M3JIy4CHHE. -U3TydeHHE. SnepHble peaklny U UX OCHOBHBIE THIIBL. Peakuns

nenenus sapa. lennas peakius neneHus. Peakiys CMHTE3a aTOMHBIX SIED.
/JIex/




7.2 OJIEMEHTBI ®13UKU DJIEMEHTAPHBIX YACTHI], 2 2
Kraccel anemeHTapHBIX 9acTHI] U BUIBI X B3aMMOJCHCTBUH.
Knaccuduxanus sneMeHTapHbIX 9acTHL. [[pUHINT HEPa3TMYUMOCTH
TOXJECTBEHHBIX yacTull. CIIMH U APYrre KBAHTOBBIC YUCIIA 3JICMEHTAPHBIX.
YacTuupl 1 aHTUYACTHLBL. B030HBI 11 hepMUOHBL. AIPOHBI K ME30HBI.
Jlenronsl. [TpomexxyTounbie 6030HBI. KBapKH U TIFOOHBI.

/JIex/

7.3 DneMeHThl PU3MKH aTOMHOTO SIIpa ¥ AIeMeHTapHbIX yactull. /TIp/ 2 4

Paznen 8. CAMOCTOSATEJIBHASL PABOTA

8.1 IMonroroska k nekiusim /Cp/ 1 18
8.2 IMonroroBka k npakTudeckuM 3aHsatusm /Cp/ 1 36
8.3 BeinonaHeHue KOHTPOIbHOM paboThl /Cp/ 1 8,6
8.4 IMonroroBka k 3auety /Cp/ 1 8,75
8.5 IMoxroroBka k nekiusim /Cp/ 2 18
8.6 IMoaroroBka k mpakTU4ecKUM 3aHATHIM /Cp/ 2 36
8.7 BeInonHeHne KOHTposbHOU paboTsl /Cp/ 2 8,6
8.8 IMonroroBka k 3k3ameny /Cp/ 2 18

Pa3nen 9. KoHTaKkTHBIE Yachbl HA ATTECTAIMIO

9.1 Kontponbnas pabota /KA/ 1 0,4
9.2 3auer /KA/ 1 0,25
9.3 KonrposbHas pabdota /KA/ 2 04
9.4 Koncynbsranus nepen sx3amenom /KD/ 2 2

9.5 Dk3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHBIE MaTepUaIIBl JUTS TIPOBEICHNUS TPOMEKYTOYHOM aTTeCTaluyl 00YYAIOIIUXCsI IPUBEICHBI B IPUIIOKEHUH K pabodeit
MpOorpaMMe AUCHUIUINHEL.

@DopMbI ¥ BUIBI TEKYILETO KOHTPOJIS IO TUCIUIUINHE (MOLYJIIIO), BU/IBI 3a/JaHUH, KPUTEPUHU UX OLIEHUBAHUS, pacrpeiesieHue 6aioB o
BUIaM TEKYIIEro KOHTPOJISl pa3padaThIBAOTCS MPENoAaBaTesieM JUCHUILTUHEI C YIETOM e¢ CrielM()UKN U JOBOJASATCS JIO CBEICHHS
00y4JaroImuxcst Ha IEPBOM y4eOHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAETCS PENoaaBaTeIeM JUCIUIUINHBI (MOAYIs), KaK IPaBUIIO, C UCIIOIb30BAaHUEM
OUOC nimy myTeM NPOBEpKH MUCBMEHHBIX paboT, MPEeAYCMOTPEHHBIX PA00YMMH IPOTPaMMaMHK IUCIHIUINH B paMKaX KOHTaKTHOH
paboOTHI M CAMOCTOSTENBHOM PaboThl o0yuaronmxcs. s GukcupoBaHUs Pe3ysIbTaTOB TEKYIIEro KOHTPOJIS MOXKET UCIIOJIL30BAThCS
OUOC.

6. YHEBHO-METO/JUYECKOE 1 HTH®OPMAIIMOHHOE OGECIHIEYEHHUE JMCIIMIIJIMHBI (MOY JIsI)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHast TUTEpaTypa

ABTOpBI, COCTaBHTEIH 3arasue W3narenseTBo, Dmn. azgpec
Lol
JI1.1 [Casenbes U. B. Kypc o6meii pusuku. T. 3. KBantoBas ontuka. AtomHast |CaHKT- https://e.lanbook.com/b
¢bmuka. Pusnka TBepaOrO Teaa. dusmka aroMHoro siapa |[letepOypr : 00k/106893

W DIIEMEHTAPHBIX YacTHIl: yaeOHOe mocodue Jlans, 2018




ABTOpHI, 3arnaBue W3narenscTBO, D5 azgpec
COCTABUTENN ron
JI1.2 |Cagennes U. B. Kypc o6mreit ¢pusukn. T. 2. DIeKTpUIECTBO U CaHkT- https://e.lanbook.com/book/98246
MarHeTu3M. BomHbl. OnTuka: yuebnoe nocodue  |IlerepOypr :
Jlannb, 2018
JI1.3 |Cagennes U. B. Kypc o6mreit pusuku. T. 1. Mexanuka. CaHkr- https://e.lanbook.com/book/113944
MonexynspHas ¢pusuka: yae6Hoe nocodbue IerepOypr :
Jlanw, 2019
JI1.4 |YeproB A.T., O6mmas pusnka Mocksa: http://www.book.ru/book/933946
BopoObeB AA., KnoPyc, 2020
Makxkapos E.®.,
Oszepos P. I1.,
Xpomos B.1.
6.1.2. JlononHuTeIbHAS JUTEpPaTypa
ABTODHI, 3arnaBue WznarenscTBoO, D1. agpec
COCTABUTENN ron
JI2.1 |Ianxapun N.IT., O6mas ¢uzuka. COOpHUK 32124 Mockaa: http://www.book.ru/book/933565
Kupesaos A.IL., KuoPyc, 2019
Ky6apes C.11.,
PazunoBa C.M.
JI2.2 (BopoGweB A.A., 3anauHuK 1o usuke Mockaa: http://www.book.ru/book/920827
YeptoB A.T'. KuoPyc, 2017

6.2 UnpopMannoHHbIe TeXHOJIOTHH, HCII0JIb3yeMble P 0CYLIeCTBJIEHHH 00pa30BaTeIbHOIO0 NMpolecca Mo JUCHHIINHE

(MonyJ10)

6.2.1 IlepeyeHs JTULIEH3HOHHOTO U CBOOO/IHO PACNIPOCTPAHSEMOI0 MPOrpaMMHOI0 oGecriedeHust

6.2.1.1

|MS Office

6.2.2 “epe'—lel—lb l'lpO(l)eCCl/IOHa.]'ll)HbIX 0a3 JAHHBIX U l/lHq)OpMaIII/IOHHI)lX CIIPABOYHBIX CUCTEM

6.2.2.1

EcrectBenHOHAy4HbIH 006pa3zoBarenbHbIi moprai: http://en.edu.ru/

6.2.2.2

Mexaynapoanas npodeccronansHas 6asza naHasix «Springer Materialsy: https://materials.springer.com/

6.2.2.3

KOHCYJ'II)T&HT IUIOC

6.2.2.4

Tapant ACITNKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MO JIST)

7.1

Y4eOHble ayTUTOPUH JUIS NPOBECHUS 3aHATHH JIEKIIHOHHOTO TUIIA, YKOMILIEKTOBAHHbIE CIIELUAIM3UPOBAHHON MeOeNbio U
TEeXHUYECKUMU CPEICTBAMU 00yUYEeHUs: MYIbTUMEANIHOE 000pyAOBaHUE AT IPEIOCTaBICHHs yueOHOH nHpOpMauu
0OIBIION ayIUTOPHUHN H/IIH 3BYKOYCHIINBAIOIIee 000pyI0BaHIE (CTAallMOHAPHOE MIIH TIEPEHOCHOE).

7.2

VYueOHbIe ayAUTOPHH [Tl IPOBEICHMS 3aHIATHI CEMUHAPCKOTO THUIIA, TPYIIIOBBIX U HHIWBHUIYaJbHBIX KOHCYJIBTAINIA,
TEKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTeCTallH, YKOMIUICKTOBAHHbIC CIICIHATU3UPOBAHHOW MEOEIBI0 H TEXHUIECKIMHU
cpencTBaMu 00yUYeHHs: MYJIBTUMEIUITHOE 000pyJ0BaHIE U/WITH 3BYKOYCHIIMBAlOIIee 000pyI0BaHUE (CTALMOHAPHOE HITH
HEPEHOCHOE)



https://e.lanbook.com/book/98246
https://e.lanbook.com/book/113944
http://www.book.ru/book/933946
http://www.book.ru/book/933565
http://www.book.ru/book/920827

7.3

[TomerneHus 715l CaMOCTOSITENbHOM pabOThI, OCHALICHHBIE KOMITBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO ITOAKIIOUEHUS K CETH
"UutepHetr" U o0ecrieueHreM JI0CTYIa B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO CpEly YHUBEPCUTETA.

7.4

ITomerneHust Ui XpaHEeHHsI U TIPOPHUIAKTUIESCKOTO 00CTy)KUBaHHS y4eOHOTO 000pyIOBaHUS

7.5

JlaGopaTopuu, OCHaIIEHHBIE CIICIIMATBHBIM JIAOOPATOPHBIM 000PYIOBaHHEM:

7.6

JlabopaTopust MexaHuKH, BKIIIOYaromias: 0J0K anekTpoHHblid @M 1/1, mammna Ateyna ®M11, mastHuk Makcsemia ®M12,
yHHBepcalbHbIi MasTHUK @M 13, masaTHrk O6epOeka DM 14, moayns FOHra u Mmonyns casura @M 19, coynapenue mapos
DdM17,

7.7

JlaGopaTopus 3NeKTpHUECTBa M MarHeTH3Ma, BKiIrouaromas: creHasl TKO snekrpuyecTBa U MarHeTu3Ma, B TOM YHCIIE
ocumwiorpagst C1-94, remepaTopsl CUrHaI0B HU3KO4YacTOTHBIE ['3-118, iCTOYHMKM UTaHMsL, Mara3uHbl CONPOTUBIICHHH,
Habop moxyneit OI13;

7.8

JlaGopaTopust ONTHKHU, BKIIOYAOIask KOMIIIEKT OoNTHYecKoro obopynoBanus PMC, B ToM uuciie: 6a3bl ONTUYECKON CKaMbH,
HOJTyIPOBOAHHKOBBIE JIa3ePhl C FOCTHPOBOYHBIM MOAYIIEM, (GOTOMPHEMHHUKH, HAOOp JIMH3, SKPAHBI C MACIITAOHOI CeTKOIf;
aBroTpaHchopmarop ogHodazubiil JATP-2,5; kOMIIEKT Gostuii.




