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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Ilens npenogaBaHus OUCLHUILINHBL

1.2 | dopmupoBaHze y 00yHAIONIMXCSl €CTECTBEHHOHAYYHOTO MHPOBO33PEHNS; HAYTHOTO MBIIIICHHS; IIETIOCTHOTO
TIPE/ICTAaBICHNS O (PM3UIECKUX 3aKOHAX OKPYKAIOMIETO MUpA B MX EIWHCTBE U B3aHMOCBS3H; HABBIKOB TPUMEHCHNUS
MOJ0KEHUH (PyHIaMEeHTaTbHON (PU3UKHU MIPU PEIIEHNH KOHKPETHBIX MPeIMETHO-NPOGIIBHBIX 3aa4; TCOPETUIECKOil u
MIPAKTUYECKON 6a3bl ISl YCIEIIHOTO OCBOCHHS UMH CHIELUAIbHBIX JUCLUIUIHH.

1.3 | 3amayu QUCHUTUINHEL:

14— OCBOEHHE O0YJaIONIIMHUCA 3HAHMI 00 OCHOBHBIX (DM3WYECKHX SBJICHHUSX M IPOIECCaX, OCHOBHBIX (PH3MYECKHX
BEJIMYMHAX U (PU3MUECKUX KOHCTAHTaX, OCHOBHBIX (DM3UYECKHUX 3aKOHAX M TPAHUIIAX UX IPUMEHUMOCTH,
(byHIaMeHTaIbHBIX (PU3MUECKHX SKCIIEPUMEHTAX U MX POJIH B PA3BUTUH HAYKH, HA3HAUCHUH M IIPUHINIIAX JICHCTBHS
BaKHEHUIINX (PU3NIECKUX IPHOOPOB;

1.5|- npuoOpeTeHne OOYJAIONIMMUCS YMEHUH OOBSICHUTH OCHOBHBIC HaONIOmaeMble PHUPOIHBIC H TEXHOTCHHBIC
siBIIeHHS ¥ 9(h(HeKThl Ha 0a3e 3aKOHOB KITACCHUECKON M COBPEMEHHOHN (DH3HKH;

1.6 |- pruoOpeTeHne 0O0YJAIONMMHUCS YMEHHH M HaBBIKOB MCIOJIB30BAHUSA METOIUKH (DH3MICCKUX M3MEPeHUI U
00pabOTKH KCTIEPUMEHTATBHBIX TAHHBIX, HCIIOJIB30BAHUS METOIOB (PU3NIECKOTO MOIETUPOBAHHUS IS PEIICHHUS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX U TEXHHUYCCKHUX 33/a4;

1.7]— npuoOpereHne 00yJaONIMUCA HABBIKOB KCIUTyaTaIllMH OCHOBHBIX MPHOOPOB M 00OPYAOBAHUS COBPEMEHHON
¢duznueckoit 1aboparopuu, 00pabOTKH U MHTEPIPETUPOBAHUS PE3YABTATOB SKCIIEPUMEHTA.

1.8

2. MECTO JUCIUMIIVIMHBI MOAYJIAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

ukn (pasmoen) OIT: | b1.0.11

3. KOMIIETEHIIMHA OBYYAIOIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS INCIUIIINHBI
(MOAYJISA)

OIIK-1 Cniocoben peliaTbh MHXXCHCPHBIC 3a/la4YU B HpO(l)eCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH C UCITOJIB30BAHUEM METOJO0B €CTCCTBCHHBIX
HayK, MATEMaTUYCCKOTO aHaJIn3a U MOJCINPOBAHU

OIIK-1.2 HpI/IMCHHCT OCHOBHBIC ITIOHATHSA 1 3aKOHBI €CTCCTBCHHBIX HAYK IJIA PECIICHUA HpeHMCTHO-HpO(i)I/IIIBHBIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIE METO/IB TEOPETHYECKOTO M 3KCIIEPUMEHTAILHOTO HCCIISIOBAaHIS 00BEKTOB, IPOIIECCOB,
SIBJICHUH; IPOBOAMT 3KCIEPUMEHTBI 110 3aJaHHOM METOAMKE U aHAIU3UPYET PE3YAbTAThI

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | ocHOBHBIE IOHATHS M 3aKOHBI KJIACCHYECKOH M COBPEMEHHOH (DU3UKH M UX POJIb B PEIICHUH MPEIMETHO-TIPODIIIBHBIX
3a1ad4;

3.1.2 | METOIbI TEOPETUYECKOTO M DKCIIEPUMEHTATBHOTO UCCIIEIOBAHUS (PU3MUECKUX OOBEKTOB, IPOIIECCOB U SBJICHUH,
METOIUKY IPOBEACHUS H 00pabOTKU pe3yabTaTOB (PU3NUECKOTO IKCIEPUMEHTA

3.2 | YmeTh:

3.2.1 | ucrionp30BaTh OCHOBHBIE OHATHS M 3aKOHBI (PU3MKH IS PELIEHHS TIPeIMETHO-TTPOQHUIBHBIX 3a/1aY;

3.2.2 | IpUMEHATH METO/Ibl TEOPETHUECKOTO M AKCIIEPUMEHTAIBHOTO UCCICAOBAHMS (PU3HUECKUX OOBEKTOB, IIPOLIECCOB U
SIBJICHUH, TPOBOANTH (PU3MUECKUE SKCIECPUMEHTHI 110 3aJaHHOH METOANKe U 00padaThIBaTh NX PE3yAbTATHI

3.3 | Bnagern:

3.3.1 | HaBBIKAMM IPUMEHEHHMS] OCHOBHBIX HOHATHH M 3aKOHOB KJIACCHYECKOH M COBPEMEHHON (PU3MKM JUIS PEIICHNS IPEAMETHO-
IpoQUIBHBIX 33/1aY;

3.3.2 | HaBabIKaMM IPUMEHEHHS METOJI0OB TEOPETHUYECKOTO M 3KCIIEPHMEHTAIBHOTO HCCIEA0BaHNS (PUHUECKUX OOBEKTOB,
IIPOIIECCOB U SBJICHUH, HAaBBIKAMHU IIPOBEICHNS (PU3MIECKUX 3KCIIEPHMEHTOB I10 3aJaHHONH METOANKE U 00pabOTKH nX

pe3ybTaToB
4. CTPYKTYPA U COAEP’ KAHME JUCHUIIJIUHBI (MO AYJIS)
Kox HaumeHnoBanue pa3jiejioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | IIpumeyanue
3aHATHSA / Kype

Paznen 1. PUZNYECKHUE OCHOBBI MEXAHUKHA




1.1

KNHEMATHUKA MATEPUAJIBHOU TOYKHU IIpeamer u
MeTOo/ bl MeXaHUKU. MoJieny MaTepraabHON TOUKU U TBepAoro Tena. Ilonstue
CHCTEMBI OTCUeTa. BEKTOPHOE U KOOPJMHATHOE ONMCAHUE JIBIXKEHUS
MaTepranbHOi Toukd. OCHOBHBIC KHHEMATHUCCKUE XapaKTEePUCTHKU
MaTepUaJIbHOM TOUKH: paJyc-BEKTOp, IepeMelleHIe, PO IEHHbIHN MyTh,
CpelHsIsl U MTHOBEHHAs! CKOPOCTh, CPEIHEE U MTHOBEHHOE YCKOPEHHE,
TaHTCHLIUAJILHOE U HOPMaJIbHOE YCKOpEeHUe. BpalarenbHoe NBIKEHNE
MaTepUallbHON TOYKH. BEKTOPBI yIiia I0oBOPOTA, YIIIOBOM CKOPOCTHU U YIJIOBOTO
yckopeHust. CBsI3b MEXIy YIJIOBBIMH U JIMHEHHBIMH BelnnuuHamu. /JIex/

1.2

Ormpezienenye MIOTHOCTH TBEPAOTO Tela MPaBUIIbHON reOMeTPUYECKON
¢dopwmsr. /Cp/

1.3

Kunemartnka matepuansaoii Toukn /T1p/

1.4

OCHOBbBI IMHAMUKU IIOCTYIIATEJIBHOT'O IBMXKEHU S TEJIA
IToctynarensHoe aBkeHue. [lepolit 3akoH HbtoroHa. [TonsiTHE MHEPTHOH
Maccel Tena. Bropoii 3axon HetoroHa u nonarue cuiel. Tperuit 3axoH HproroHa.
Bugst cun. Cuita TSKeCTH, CHIa BCEMHPHOTO TSTOTEHHS, CUJIA YIPYrOCTH, CHIIa
Tpenus. HenmHepumaneHble cucTeMbl oTcueTa. L{eHTpoOeKHbIe CHIIBI HHEPLUH U
cuisl Kopronuca. /Jlex/

1.5

OCHOBEI AWHAMHWKU TOCTYNATEIIBHOTO ABUKCHUA TEIIa /Hp/

1.6

W3y4eHre 3aKOHOB MMOCTYMATENFHOTO IBHXKEHUS C TOMOIIIBIO MAIITHHBI
ATtByna. /J1a6/

1.7

3AKOHbBI UBMEHEHUWA 1 COXPAHEHUA UMITVJIBCA, DHEPTUHN U
MOMEHTA UMITYJIbCA Wmmrymnec
MaTepUalbHOI TOYKH U MEXaHUYECKOH CHCTEMBI, 3aKOH €T0 M3MEHEHHUS U
coxpaHeHus. LIeHTp Macc MeXaHMYECKON CUCTEMBI U YPaBHEHHUE €TO JIBHIKEHUSL.
Kunerndeckas sHeprus 1 3akoH ee u3MeHeHus. KoHcepBaTUBHBIE U
HEKOHcepBaTUBHBIE CHIEL. [loTeHIManbHast sHeprus. CBA3b MEXIY
MOTEHIIMAJILHON SHeprueil U cuiaol. 3aKOH N3MEHEHUS U COXPAaHEeHUs MOTHOM
MEXaHUYECKOH PHEPruu cUcTeEMbl. MOMEHT MMITyIbca MAaTEPUAIbHON TOUKH U
MEXaHMYECKOH CHCTEMBI, 3aKOH €0 U3MEeHEHUsI U coxpaneHus. /Cp/

1.8

ITpoBepka 3aKOHOB COXpAHCHUS UMITYJIbCa U SHEPTHHU NIpH coynapernu tei /Cp/

1.9

JANHAMUKA BPAILATEJIBHOI'O IBMJKEHIMA TBEPIOI'O TEJIA
OCHOBHOM 3aKOH BPAaIIaTEILHOTO JIBYKEHHS TBEPJIOTO TeJla BOKPYT
HEeMOoABWKHOU ocu. MOMeHT uHepuuu. Brruncnenne MOMEHTOB HHEPLUU
OJIHOPOJHBIX CUMMeETpUYHBIX Tel. Teopema IlItelinepa u ee mpumeHeHue.

KuneTnueckas SHEprus BPaaTeLHOTO JIBHKEHHS TBEPIOTO TENA.
/Cp/

1.10

I/I3yquI/Ie JAWHAMHWKHU BPaIaTCIbHOTO ABMKCHUA C TIOMOIIBIO MaATHUKa
Obepbexa. /Cp/

Masitauk Makceria. OmnpeiesieHre MOMEHTa HHEPIMHU TeJl U TPOBEpKa 3aKOHa
coxpaHeHus suepruu. /J1a6/

1.12

MEXAHNYECKUE KOJIEBAHU A

Onpenenenne konedanuii. XapakTepUCTHKN TAPMOHUIECKUX KOJIEOaHHIA.
dopmyna crokeHHs ABYX TapMOHUYECKHX KojeOanuid. [Iprumepsl
KoJIeOaTeNbHBIX CUCTEM: IPYKHHHBIH, MaTeMaTHYCCKUA U (HU3HYCCKUI
MasTHUKH. Y paBHEHNE 3aTyXaIONNX KOJIeOaHNH 1 €To pelIeHue.
XapaKTepUCTUKH 3aTYXAIOMNX KoyleOaHNi. Y paBHEHHE BEIHYKICHHBIX
KoJie0aHui Mo JeHCTBUEM rapMOHUYECKH U3MEHSIONIEHCSl BHEIIIHEH CUIIBI U €TO
pelenue. SBnenue pe3oHaHca.

/Cp/

1.13

OmnpeneneHne yCKOPEHH CBOOOIHOTO MaJeHHs IPH IOMOIIN MaTeMaTHIECKOTO
masitHuka. /Cp/

1.14

OHpCZ[eHCHI/IC MOAYJIA cABUTA C IOMOLIBIO IIPYKUHHOTO MasiTHUKA. /Cp/

Pazgen 2. TEPMOJUHAMUKA U MOJIEKYJISIPHAA ®U3UKA

2.1

OJIEMEHTBI TEPMOJAVNHAMUWKU OcHOBHBIE
olpeneNieHNs U MOHATUS TepMOoAuHaMuUKK. HyneBoe Hayano TepMoIMHAMUKY U
MIOHSATHE TeMITepaTyphl. TepMoarnHaMUYecKne GYHKIMU cocTosiHus. [lepBoe
Hayaso TepMoauHaMuku. Temnoemkocts. M3onponeccel. Bropoe Hauano
TEePMOAMHAMUKH B Pa3IUYHBIX (OPMYITUpOBKax. [IoHATHE TEIIOBOI MAIIIMHBL.
KIIJ] Tenmooii mammusl. [uxn Kapao un Teopema KapHo. HepaBencTo
Knaysmyca. Outponus. Tperbe Hagano tepmoauHamuku. /Cp/




2.2

Omnpenenenue kod(duIreHTa BI3KOCTU KUIKOCTH T0 MeToay Ctokca. /Cp/
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SJIEMEHTBI CTATUCTUYECKOU ®U3NKU.

OCHOBHBIE 110JI0’KEHHUS KUHETUYECKON TEOPUU UJCAIBHOIO ra3a. Y paBHEHUS
COCTOSIHUS UJ€AJIbHOTO U PEAJIBHOTO ra3a. Y paBHEHUE KUHETUYECKOW TEOPUU
ra3oB [uis naBneHus. @a3oBoe nmpocTpaHcTBO. DYHKIUS pacHpeaeneHus..
Knaccnueckas u kBaHTOBasA cTaTHCTHKA. Pacnipenenenne Makcenna.
Bapomerpuueckas ¢popmyna. Pacnpenenenue bonsnmana. [Torsrue o
KBaHTOBOH craTucTHKe boze-Diinimreitna u ®epmu-/lupaka. CBsi3b SHTPONHU C
TEPMOANHAMUYECKOI BEpPOATHOCTBIO. SIBIIEHNs nepeHoca.

/Cp/

2.4

OrmpenieneHne OTHOIIEHHUS TEINIOEMKOCTEH Ta3a METOI0OM aqnabaTHIecKoro
pacumpenus. /Cp/

Pazgen 3. QJJIEKTPHYECTBO U MATHETHU3M

3.1

OJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

DneKkTpuyecKuil 3apsij U 3IeKTpocTaThudeckoe noiue. HanpspkeHHOCTs U
MOTEHIUAN IEeKTPOCTaTHUECKOTO 1oJs. CBOMCTBO CYNEPHO3UINHU s
INEKTPOCTATHYECKHUX MoJiel. CBA3b MEXIy HAIIPSKEHHOCTBIO
3JIEKTPOCTaTUUECKOIO MOJIA U MOTeHIUAIOM. II0TOK BEKTOpa HalPSKEHHOCTH
3JIEKTPUYECKOTO IOJIS Yepe3 MOBEPXHOCTh U TeopeMa ['aycca. IIlpumenenue
TeopeMsl ['aycca Kk pacueTy 2IeKTpOCTaTHYECKHX MoJiel. Teopema o HUPKyIALuu
Ul BEKTOPA HaIPSKEHHOCTH JIEKTPUYECKOTO TOJISL.

/JTex/
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SJIEKTPOCTATUYECKOE ITIOJIE B TIPOBOAHUKAX 1 JUDJIEKTPUKAX
DNEKTPUYECKUI TUIONb U 3JIEKTPUYECKUH TUMOIbHBII MOMEHT. JlnmnonbHbIe
MOMCHTBI MOJICKYJI TUIJICKTPUKA. HOJ’[S{pHHe 1 HCIIOJIAPHBIC JUIJICKTPHUKH.
Ionspuszanus nusnexrpukos. Bexrop nomspusanuu. Teopema I"aycca s
BEKTOPA MOJISIPH3aMU. BEKTOp 31€KTpHUEcKoro CMeIeHHs. Y CIoBUS Ha
TPAaHULIE ABYX AMAICKTPUKOB. [IpOBOHHUKY B 3JIEKTPOCTATHIECKOM IIOJIE.
DNEKTPOEMKOCTh YeIMHEHHOTO MpoBoAHNKa. KoHaeHcaTopbl. DHeprus CUCTEMbI
3apsAA0B 1 IJICKTPUICCKOTO ITOJIA.

/Cp/

33

DJIeKTPOCTaTHYECKOE TI0JIe B BakyyMme H BemecTse /I1p/

34

HccnenoBanne snekrpocTatnieckux monel. (M3ydenne 3akona Oma.) /J1a6/

3.5

MOCTOAHHBIN DJIEKTPUMYECKHUHN TOK

VYcnoBust CylliecTBOBaHUS MOCTOSTHHOTO AJIEKTPUYecKoro Toka. Cuna u
IUTOTHOCTH TOKA. YpaBHEHHE HENPEPBHIBHOCTH. 3akoH OMa IJIs1 0THOPOITHOTO
ydacTKa Ienu. DIeKTPOABIDKYIIAs CHiIa U HanpsbkeHue. 3akoH Oma ams
HeoAHOopoAHOTO yuacTka uenu. IIpasuna Kupxroda. ITpumeps! pacuera
Pa3BETBIICHHBIX AJICKTPUYECKHX IIeTiel ¢ moMoIbko mpaBmi Kupxroga. Pabora u
MOIIHOCTh TOKa. 3akoH Jxoymns-Jlenua.

/Cp/

3.6

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME U BEIIIECTBE
MaruutHas naaykuus. 3akoH buo-Casapa-Jlamiaca, MarHUTHOE 110J1€
JIBIKYILIETOCS 3apsAna, cuia Jlopenna, 3akoH Amrepa. Teopema 0 HUPKYIALUU
JUIsl BEKTOpa MarHUTHOM MHIYKUUU U ee npuMeHeHue. Teopema ["aycca nis
MarHUTHOTO TMOJIA.

MarHuTHble MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HAMAarHU4YEHHOCTH BEILECTBA.
Teopema 0 IMPKYISLUY )11 BEKTOpa HAMarHU4eHHOCTH. MaraurHas
BOCIPUUMYHMBOCTh U MarHUTHAs IPOHUIIAEMOCTD BellecTBa. HampsikeHHOCTh
MAarHuTHOTIO 1oJist. Teopema o MUPKYIALUY U1 BEKTOPbI HAIIPSKEHHOCTH
MAarHUTHOTIO NOJISL. Y CJIOBUSL UL MATHUTHOTO IIOJISl HA TPAaHULIE pa3iesia ABYyX
cpen. Jluamarnetuku, napamarieTuku. deppomarseTuk. MarHuTHbIN
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerusma.

/Cp/

12

3.7

OrnpeneneHre OTHOIICHUS 3apsiia JIEKTPOHA K €ro Macce METOA0M MarHeTpoHa.
(Ormpenenenne rOpU30HTAIBHON COCTABISIONICH HHIYKIIMU MATHUTHOTO TOJIS
3emnn) /Cp/

3.8

Omnpenernenre padOTHI BBIXOJIA AIEKTPOHOB U3 Metaia. /Cp/




3.9

QJIEKTPOJUHAMUKA

3aKOH AIEKTPOMAarHuTHOM MHAYKIuH. [IpaBuno Jlenuna. CriocoObl H3MEHEHHS
MarHUTHOTO NOoTOKa. [Ipupoaa 31eKTpoMarHuTHOM HHAYKIUH. SIBIIeHue
caMOMHIyKUMHU. MHaykTUBHOCTh. B3aumuas nnaykius. Bzaumuas
UHAYKTUBHOCTB. TeopeMa B3auMHOCTH. Tok cMenieHus. Teopema 0 HUPKYIALUI
MAarHUTHOTO I10JISl B CIydae MPUCYTCTBUSI IEPEMEHHBIX JIEKTPUUECKHX MOJIEH.
YpapHenus MaxkcBesia B UHTerpanbHoi ¢popme. /JIek/

3.10

W3zyuaenne sBnenns B3auMHOH HHAYKIHU.(CHATHE KPUBOW HAMarHWIWBaHUS U
MIeTJIU THCTepe3Kca ¢ MoMoIbio ociuiuiorpada.) /Cp/

Pazgen 4. KOJTIEBAHUS 1 BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebarensupiii KOHTYp. CBOOOJHBIE HE3ATYXAOIINE U 3aTyXaIOIHe
rapMOHHUYECKHEe KoJieOaHus B KoJiebaTenbHOM KoHType. DopMyna i nepruoja
KosieOaHuil. BEIHYX/IEHHBIE TAPMOHUYECKHE KOJICOAHHS B KOJICOATEITEHOM
KOHTYpe. SIBnenue pe3oHanca. [lepeMeHHbINH TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE COIIPOTHBIICHHE B IIEMTH MEPEMEHHOT0 ToKa. PaboTa 1 MOIIHOCTE B
LIeNH NIepeMEeHHOro Toka. JlelicTByroliee 3HaueHne TOKa U HampsHKEHUSL.

/Cp/

4.2

OJIEKTPOMATHUTHBIE BOJIHbI

DKcIepruMEHTanbHOE TOTyIeHHE DIEKTPOMArHUTHBIX BOJIH. CyIlecTBOBaHIE
SIIEKTPOMATHUTHBIX BOJIH KaK CIIEICTBHE ypaBHEHUH MakcBesa.
JnddepeHtmanbHoe ypaBHEHHE IIEKTPOMATHUTHOW BOJHBL. CBS3b MEKITY
BEKTOpaMH HATIPSKCHHOCTH DIIEKTPUYECKOTO M MATHUTHOTO TIOJICH B
SIIEKTPOMArHUTHOU BOJIHE. [IpenoMiieHue 3JIEKTPOMATHUTHBIX BOJIH HA TPAHULIE
pasjena IByX cpell. DHEPTHst ¥ UMITYIIbC JIEKTPOMATHUTHBIX BOJIH.

/Cp/
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HccnenoBanne 3aTyxaromux kojiebanuii B konedatensHOM KoHTYpe /Cp/

Pazgen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITHUKA.

IlonsiTue cBeTOBOTO My4a. 3aKOH IPSIMOJIUHENHOIO PACIPOCTPAHEHUS CBETOBBIX
Jy4eil B OMHOPOJHBIX cpeniaxX. 3aKoH OTpa)keHHsl. 3aKOH MPEIOMIICHHUS.
Ipunuun ®@epma. Ionnoe orpaxenue. LIeHTpHpOBaHHBIE ONTUYECKHE CHCTEMBI.
IpenomieHne CBETOBBIX Ty4ei Ha IIOBEPXHOCTH CHEPHUIECKOTO 3EpKaa.
IIpenomienue cBeTa Ha chepudeckoil MOBEPXHOCTH pa3zena AByX cpea. ToHkue
auH3b1. M300paskeHue MpeIMeToB ¢ MOMOIIbIO TMH3. OCHOBHBIC
(oToMeTpUYECKHe BETHINHEI.

/Cp/

52

WHTEPO®EPEHIIUA N1 JUDPAKIIUA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. HTepdepeHIus cBeTa,
yCIIOBHE MakcUMyoB 1 MUHHUMYMOB. Ombit FOHTa. MHTEpdhepenius crera B
TOHKHX IDIEHKaX U ImacTuHKax. Onpenenenue audpaknnu. [Ipuamnumn [olirenca
-®penens. Metog 30 Openens. Judpakuus Openens Ha KPYTJIOM OTBEPCTUH U
mucke. JTudpakius @payarodepa Ha ogHol menu. Judpakius PpayHrodepa
Ha TU(PaKINOHHOHN perIeTke.

/Cp/

53

JUCIIEPCHA U TTIOJIAPU3ALINA CBETA

Iucrepenst cBeta. DIEKTPOHHAS TEOPHS TUCTIEPCHU CBETA. ECTeCTBEHHBIN 1
HOJI}IpH?:OB&HHBIﬁ CBCT. Honﬂpmaum{ CBCTA IIPH OTPAXXCHUU U MPCIOMJICHUHU Ha
TpaHULE ABYX AUNIEKTPUKOB. ITpoxokeHue cBeTa yepe3 aHu30TPOIIHbIE
Kkpuctaibl. [lonspusanroHHbIe IPU3MBL U MOJIAPOUABL. 3akoH Mantoca. AHanu3
MOJIIPU30BAHHOTO CBETA. BpalieHue miocKoCTH MONAPH3AIIiH.

/Cp/

54

Wnrepdepenmus ceera. Onsit IOHTA. (M3MepeHne JITMHHBI CBETOBOH BOJIHEI C
MOMOIIBIO T PaKINOHHON perteTkn). (Onpenenenre nokasaTess MpeIoMIeHUs
CTeKJIa ¢ IOMOIIbI0 MUKpockoma). /Cp/

5.5

IIposepka 3akoHa Maitoca. (Onpezaenenue ko3 PHUIMEHTa TOTIONICHUS
npo3paunbix Ten). (Onpenenenue yria moyHoi nonspusaiun). /Cp/

Paspen 6. JIEMEHTBI CIIEHUMAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH




6.1

IMocTynats! crienuanbHO# Teopun oTHOCHTENbHOCTH. [Ipeobpa3oBanus
Jlopenna. CneacrBus u3 npeodpazoBanuii Jlopenua. aTepBan mexmy
COOBITHAMH. VIMITYIIBC B CIIENMANBEHON TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PEJIATHBUCTCKON TUHAMHIKH MAaTEPHATBHON TOUKU. DHEPTHs B
CreUUaIbHON TeOpUU OTHOCUTENbHOCTH. /Cp/
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Pazgen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemtoBoe U3ITydeHne U €r0 XapaKTePUCTHKU. 3akoH Kupxroda. 3axoHbI
Credana - Bonpiimana u cmenienus Buna. ®opmyner Penes-/xunca u [1nanka.
T'unoresa I[nanka. ®@otonbl. ®oToddGekT. YpaBHeHNE DWHIITEHHA 15
BHeMIHero (otodddekra. JHeprus 1 UMITyIsC (oToHA. [laBIeHHe cBeTa.
S¢dexr Komnrona u ero anemeHTapHas reopus. EANHCTBO KOPIYCKYIAPHBIX U
BOJIHOBBIX CBOWCTB 3JIEKTPOMAarHUTHOTO U3JTy4EHUsI.

/JTex/

7.2

KsanToBas ontuka /IIp/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHWKNU 1 ATOMHOU ®U3NKHN
CriexTpsl aTOMOB U MoJjiekyi. CriekTp atoma Bogopoaa. Teopust aroma Bogopoaa
no bopy. I'mnoresa ne bpoitna. CeotictBa BosH ae bpoiinsa. CooTHomeHue
HeonpenenenHocreil ['eiizenOepra. BomHoBast GyHKIUS U ee BEpOSITHOCTHAS
unTepnperanus. Habmonaemble BeIMUMHBI B KBAHTOBOM MEXaHHUKE U UX
n3mepenust. O6mee ypasaenne Llpexanarepa. CrammioHapHOE ypaBHEHHE
Ipemunrepa. J{Bmxkenue cB0OOOIHON YacTHIIBL. J[BHKEHUE B TIOTEHIIMAIBHOM
sime. [ToTeHumanpHbli 0apbep. 'apMoHHYECKUi oCUMIIATOP. ATOM BOJOPOJa B
KBaHTOBOM MexaHuke. CriuH a1ekTpoHa. CIMHOBOE KBaHTOBOE uucio. [IpuHuun
HEepa3IMIUMOCTH TOK/IECTBEHHBIX YacTHI. PepMHOHEI U OO30HEI.
Ilepnoauueckas cucrema ayeMeHTOB MeHeneena.

/Cp/
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7.4

Ormpenenenre TeMIepaTypHO# 3aBUCMMOCTH HHTEHCUBHOCTH M3Ty4IEHUS HUTH
JIaMIIbI HaKaHHBaHHH.(HSy‘ICHI/IC 3aKOHOB TCIIJIOBOI'O U3JTY4YCHHS C IOMOIIBIO
SIpPKOCTHOTO TIpomeTpa.) /Cp/

7.5

Dotorddexr. (CHATHE BOIBTAMIEPHOMH, TFIOKCAMIICPHOH U CHIEKTPanbHON
XapaKTepUCTHK (OTOIEMEHTa U OIpeielieHHe paboThl BHIX0AA
anektpoHa). /J1ab/

Pazgen 8. DUSUKA ATOMHOTI'O AAPA U SJIEMEHTAPHbBIX YACTHULL

8.1

OJIEMEHTHBI ®U3UKU ATOMHOI'O SIIPA

Hedekt Maccsl U 9Heprus cBsasu sapa. CITUH AApa U €ro MarHUTHBIA MOMEHT.
H,E[CpHI)Ie CHIJIBI. MOI[GJII/I sapa. PaIII/IoaKTI/IBHOC H3JIy4CHUC U €TI0 BUIBI. -
pacnaq. -u3JIYy4YCHHUEC. -U3TYyICHUC. HuepHHe peakuuu U X OCHOBHBIC THUIIBI.
Peakuust nenenus sapa. Ienuas peakuus aejaeHus. Peakius cCHHTE3a aTOMHBIX
amep.

/Cp/

10

8.2

OJIEMEHTBI ®N3UKU SJIEMEHTAPHBIX YACTUL]

Knaccel anemMeHTapHBIX YacTHIl M BUIBI UX B3auMozAencTBuid. Knaccudukanms
3JIEMEHTApHBIX yacTull. [IpMHIUN HEPA3TUUYUMOCTH TOXKIECTBEHHBIX YAaCTHILI.
CriuH 1 Apyrrie KBaHTOBBIC YMCIIA dJIeMEHTApHBIX. YaCTHIIBI U aHTHIACTHUIIBL.
Bo3ons! 1 hepMuOHBL. ATpoHEI U Me30HB!. JlenToHsl. [IpomexyTrodnbie 0030HEL.
KBapku 1 T51H00HBI.

/Cp/

Pazgen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

oaroToBka k nexusim /Cp/

9.2

IMoaroToBka k JlabopaTtopHbIM pabotam /Cp/

9.3

[MoaroToBka k mpakTuueckuM 3aHsTusMm /Cp/

9.4

BrinonHeHe 1BYyX KOHTPOJIBHBIX padot /Cp/

17,2

Pasznen 10. KonTakTHbIe Yachl HA AaTTECTALMIO

10.1

Konrpomnsnsie padotsr /KA/

0,8

10.2

Koncynpramus nepen sx3amerom /KD/




10.3 Dk3amen /KD/ 1 0,35

10.4 3auer /KD/ 1 0,25

5. OIEHOYHBIE MATEPHAJIBI

OLeHOYHbIe MaTepHaIbl Ul IPOBEICHHS IIPOMEXYTOYHON aTTECTAlMU OO0YJAIOMUXCS TPHUBEICHBI B IPHIOKEHUN K
paboueii mporpaMme AUCIUTUIHHBL

@DOpMBI ¥ BHIBI TEKYIIEr0 KOHTPOJIS [0 AUCIUIUINHE (MOMIYIIO), BHIBI 3aJJaHUH, KDUTEPUH MX OICHUBAHUS,
pacnpezenenue 6auioB 10 BHAaM TEKYIETo KOHTPOIIS pa3padaThiBalOTCs PENoAaBaTeNieM JUCIUILIMHEI C yUEeTOM ee CielU(UKH 1
JOBOZIATCS JI0 CBEJICHHS 00ydJaroIiXcsl Ha IEPBOM Y4eOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISETCS IIPENoAaBaTeNeM NUCIUILIAHEI (MOAYIIA), KaK IMPaBHIIO, C
ucnonb3oBanreM DMOC miu myTeM MpOoBEepKH MHCBMEHHBIX PaboT, IPeIyCMOTPEHHBIX PAaOOYHNMH IIPOrPaMMaMH JUCIUIIIHNH B
paMKax KOHTaKTHOH pabOThl U CaMOCTOSTENbHOM paboThl 0Oydaromuxcs. i1 pukcnpoBaHus pe3ylbTaToOB TEKYLIEro KOHTPOJIS
MokeT ucnoibzoBatbes JUOC.

6. YAEBHO-METOAUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHoBHAas1 JIUTEpaTypa

ABTOpBI, COCTaBUTENHU 3arinaBue W3narensc On. agpec
TBO, TOJ
JI1.1 |Cagennes 1. B. Kypc o6meit dpusuku. T. 3. KBanToBas ontuka. ATOMHas CaHKkT- https://e.lanbook.com/bg
¢uzuka. duzuka TBepaoTO Tena. Ou3MKa AaTOMHOTO SIpa U [etepOyp
9JIEMEHTapHBIX YacTHUIl: yueOHOe mocobue r: JIans,
2018
JI1.2 [ Cagennes U. B. Kypc obmeit ¢pmsuxu. T. 2. DIEKTpUIECTBO U MarHETH3M. CaHkr- https://e.lanbook.com/bq
Bonnbl. OnTrka: yaebHOE mocodne [etepOyp
r: JlaHp,
2018
JI1.3 | Casennes 1. B. Kypc o6meit dusuku. T. 1. Mexanuka. MonekyispHas CaHkT- https://e.lanbook.com/bg
¢uzmka: yaebHOE TIOCOOHE [etepOyp
r: JlaHp,
2019
JI1.4 [YeptoB AT, Oo6mas ¢usnka Mocksa: | http://www.book.ru/bool
BopobreB A A., KnoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomos
B..




6.1.2. lonoTHUTEbHAS JUTEPATYPA

ABTOpBIL, COCTaBUTENN 3armaBue Wsnatensc Om. agpec
TBO, TOJ[
JI2.1 |Ilankapun WN.II., O6mas pusznka. COOpHUK 3a1a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Kybapes C.H., 2019
Pasunosa C.M.
JI2.2 | BopoObeB A.A., 3aayHuK 10 (HU3MKe Mocksa: | http://www.book.ru/bool
UYepros AT KuoPyc,
2017

6.2 UndopmannoHHbIe TEXHOJIOTUH, HCIIOJIb3yeMbIe P 0CYIIEeCTBIEHHH 00Pa30BaTEIbHOIO Mpolecca Mo TUCIHUIINHE

(Mony.10)

6.2.1 IlepeyeHb JINIEH3UOHHOTO M CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00ecTedeHust

6.2.1.1 | MS Office

6.2.2 Ilepeyenn npodeccuOHAIBHBIX 023 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHAYUHBII 00pa3oBaTeNbHEIN mopTa: http://en.edu.ru/

6222

MexnyHapoaHas npodeccuoHanbHas 0a3a qanHbIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbraHT miroc

6224

T'apant ACITMXKXT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUWE JUCIUIIJIMHBI (MO YJIA)

7.1

Y4eOHBIC ayTUTOPUH AJIS IPOBEACHHS 3aHATHH JIEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAaHHBIE CHICIINATIM3HPOBAHHON
MeOeNblo U TEXHUYECKUMH CPEICTBAMH OOYUIEeHUS: MyJIbTUMEINITHOE 000pyI0BaHUE ISl TIPEIOCTABICHUS YdeOHOI
nH(popManuu 6OIBLION ayMTOPUH H/WITH 3BYKOYCHIINBaOIee 000pynoBaHKe (CTAOHAPHOE HITH TIEPEHOCHOE).

7.2

Y4eOHbIe ayTUTOPUH AJIsI IPOBEACHHS 3aHATHI CEMHHAPCKOTO THUITA, TPYIIIOBBIX U MHAWBHIYaJIbHBIX KOHCYJbTAIHH,
TEKYIIEro KOHTPOJIS M IIPOMEKYTOYHOH aTTeCTallnH, YKOMIUICKTOBaHHbIE CIICIIHATN3HPOBAaHHON MEOCITBIO U
TEXHUIECKIMHU CPEICTBAMU O0YUEHHS: MYIIbTUMENIHOE 000pyIOBaHHE /U 3BYKOYCHIIHBAIOIIee 000pyI0BaHHE
(cTanoHapHOE WK IIEPEHOCHOE)
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TTomemneHust st CaMOCTOSATENBFHON paOOThI, OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKON C BO3MOXXHOCTBIO MTOAKITIOUSHHUS K
cerd "MHTepHeT" U 0OecredeHreM JOCTYIa B AIEKTPOHHYIO HH(POPMaLIMOHHO-00pa30BaTENbHYIO CPEly YHHBEPCHTETA.

7.4

IomemneHus 1t XpaHEHH U MIPOPHUIAKTHUECKOTO 00CTyKUBAaHUS YIeOHOTO 000PyIOBAHUSL

7.5

JlaGopaTopuu, OCHAILCHHBIE CIEIHUAIBLHBIM J1a00paTOPHEIM 000PyTOBaHHEM:

7.6

JlabopaTopust MexaHHKH, BKIIoUaromas: 010k anexkTponnsiid ®M1/1, mammna Atsyna @M1 1, mastHruk MakcBesuia
OM12, ynuBepcaibHblii MasTHUK @M 13,masTHuk Obepoeka DM 14, moaynb FOHra u Mmoaynb cipura ®M 19,
coynapenue mapos GDM17;

1.7

Habop moxyneit OI13;

JlabopaTopus SJIEKTPUIECTBAa U MarHeTH3Ma, BKiIrodaromas: creHabl TKO anekTprdyecTBa U MarHeTu3ma, B TOM YUCIie
ocumtorpagsr C1-94, reHepaTOpBl CHTHAIOB HU3KOYAcTOTHBIE ['3-118, MICTOUHUKY MUTaHUSI, Mara3uHbI COTIPOTUBIICHHIH,

7.8

JIaGopaTopusi ONTHKY, BKIIFOYAIOIIAs KOMIUIEKT onTHYecKoro obopynosanus PMC, B ToM 4ucie: 6a3bl ONTHIECKOH
CKaMbH, OJIYIPOBOIHUKOBBIC JIa3ePhl C FOCTUPOBOYHBIM MOIYIEM, (POTONPHEMHUKH, HA0OD JINH3, KPaHbI C MACIITAOHOM
ceTkoi; aBroTpancopmaTop ogaodasubii JIATP-2,5; komrutekT (oIiwid.




