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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lenp npenogaBaHus TUCHUIUIUHBI:

1.2 | dopMupoBaHHe y 00yJIaIOMINXCS €CTECTBEHHOHAYYHOTO MHPOBO33PEHHST; HAYTHOT'O MBIIIUICHHST; IIEJIOCTHOTO
MIPEACTABICHIS O PU3UIECKIX 3aKOHAX OKPY)KAIOIIEro MUpPAa B MX €IHMHCTBE M B3aHMOCBS3H; HABBIKOB IPUMEHECHUS
MONOXKEHUH (YHIAMEHTAIBHON (DU3HUKHU MIPH PEIICHUH KOHKPETHBIX MPEAMETHO-TIPOPUIBHBIX 331a4; TEOPETUUECKOH U
MIPaKTU4ECKON 6a3bl Ui YCIEUTHOr0 OCBOCHHUS UMH CHEMATbHBIX TUCIHUILIMH.

1.3 | 3amaun TUCLIUIUINHEL:

14— OCBOCHHE 00YyJaIOIIMMHUCS 3HAHUI 00 OCHOBHBIX (DM3MYECKUX SBICHUSIX W IPOIECCAX, OCHOBHBIX (PH3NYECKHX
BEJINUMHAX U (PU3NUECKUX KOHCTAHTaX, OCHOBHBIX (PM3NYECKHX 3aKOHAX M I'PAHUIIAX UX IPUMEHUMOCTH,
(byHAaMEHTAIBHBIX (PM3NYECKUX SKCIICPUMEHTAX U UX POJIM B PA3BUTHH HAYKH, HA3HAUCHUH M IIPUHINIIAX ICHCTBUS
BOXHEHUIINX (PU3MIECKUX TPHOOPOB;

1.5|— IIpHoOpeTeHne 00yYaIONMMUCS YMEHUI OOBSICHUTh OCHOBHBIC HaOJIlofaeMble TIPUPOHBIC U TEXHOT'CHHBIC
SIBTICHUS ¥ 3¢ PEKTH Ha 06a3e 3aKOHOB KJIACCHUSCKON M COBPEMEHHON (DH3HKH;

1.6 |- pruoOpeTeHne 00yJaroIMMUC YMEHHH U HaBBIKOB HCIIONB30BAHUS METOIWKU (DM3MUYCCKUX M3MEPEHHN W
00pabOTKH HKCTIEPIMEHTATBHBIX JAHHBIX, UCTIONE30BAHUS METOIOB (PU3MIECKOTO MOICITHPOBAHHUS JIJISI PEIICHIS
KOHKPETHBIX €CTeCTBEHHOHAYYHBIX M TEXHUYECKHX 33124,

1.7]— npuobpereHrne 00yJaroIMMUCS HABBIKOB JKCINTyaTalliH OCHOBHBIX MPHOOPOB M 0OOPYAOBAHUS COBPEMEHHOM
¢$uznueckoit 1abopaTopuu, 00pabOTKH U MHTEPIIPETUPOBAHUS PE3YIIHTATOB SIKCIIEPUMEHTA.

1.8

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

ukn (pazmen) OIT: | b1.0.11

3. KOMIETEHIIMY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHUATIINHBI
(MOJYJIST)

OIIK-1 Cnocoben peiaThb NHXKCHCPHBIC 3aa4r B HpO(l)eCCHOHaHLHOﬁ JACATCIBbHOCTH C UCIIOJIB30BAHUEM METOAOB €CTCCTBCHHBIX
HayK, MaTEMaTUICCKOr0 aHaJIM3a U MOJACITINPOBAHUA

OIIK-1.2 HpI/IMeHﬂeT OCHOBHBIC ITOHATHUA U 3aKOHBI €CCTECTBCHHBIX HAYK IJIsI PCIICHUSA Hpe,Z[MeTHO-HpO(i)I/IJ'IBHLIX 3a1a4y

OIIK-1.3 IIpuMeHsIeT ecTecCTBEHHOHAYIHBIE METO/IBI TEOPETHIECKOTO M HKCIIEPUMEHTAIBHOTO HCCIIEA0BaHIS O0BEKTOB, ITPOIIECCOB,
SIBJICHUI; IIPOBOJUT SKCIIEPUMEHTSI 110 3aJAHHOU METOJUKE U aHATIU3UPYET PE3YJIbTAThL

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 | OCHOBHBIE TTOHATHS M 3aKOHBI KJIACCHYECKON M COBPEMEHHOH (PU3HKH U MX POJIb B PEIICHUH MTPEAMETHO-TIPOPHITEHBIX
3ajad;

3.1.2 | METOBI TEOPETHIECKOTO M HKCTIEPUMEHTAIBHOTO UCCIIECIO0BAHIS (QI3HIECKUX OOBEKTOB, IIPOIIECCOB U SBICHUH,
METOJUKY IPOBEICHUSI U 00paOOTKU pe3yabTaTOB (PU3UUECKOrO SKCIIEPUMEHTA

3.2 | YmeTh:

3.2.1 | ncTIonp30BaTh OCHOBHBIC TIOHATHS M 3aKOHBI (PU3MKH IS peIIeHHs IPeIMETHO-ITPO(QMIBHBIX 3a/1a4;

3.2.2 | IpUMEHATH METO/IbI TEOPETHYECKOrO U IKCIICPUMEHTAIBHOTO NCCIIEIOBaHMS (PU3NUECKUX OOBEKTOB, IIPOLIECCOB U
SIBIICHUH, TIPOBOJNTE (PU3MUECKHE SKCIIEPUMEHTHI 110 33TJaHHOH METOIMKE N 00pabaThIBATh UX PE3yIbTaThI

3.3 | Bnagern:

3.3.1 | HaBBIKaMU NTPUMEHEHHSI OCHOBHBIX ITOHATHH M 3aKOHOB KJIACCHUYECKOH M COBPEMEHHOMN (PU3MKM [UIsl PEIICHUSI IPEIMETHO-
PO MIIEHBIX 3a/1a4;

3.3.2 | HaBabIKaM¥ IPUMEHEHNS METOIOB TEOPETHUYECKOTO U SKCIIEPUMEHTAIBHOIO NCCIIEI0BaHUS (PU3NUCCKUX OOBEKTOB,
TIPOLIECCOB U SIBIICHUI, HABBIKAMH MPOBEICHUS (PU3NIECKHIX SKCIIEPUMEHTOB I10 3aJJaHHON METOIHKE M 00pabOTKH MX

pe3yabTaToB
4. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJINHbI (MOAYJIS)
Kox HaumeHnoBanue pa3jiejioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | IIpumeyanue
3aHATHSA / Kype

Pazpen 1. PUSNYECKHUE OCHOBbI MEXAHHUKH




1.1

KNMHEMATUKA MATEPMAJIBHOU TOUKU IIpenmer u
MeTOo/bl MeXaHUKU. Mojienu MaTepruaibHOM TOUKH U TBepaoro tena. [lonarue
CHCTEMBI OTCueTa. BEKTOpHOE M KOOPAMHATHOE OIUCAHUE IBUYKEHUS
MaTepruarbHOH Toukd. OCHOBHBIE KHHEMATHUECKHAE XapaKTePUCTHKH
MaTepuaJbHON TOUKH: paJuyc-BEKTOp, IEpEMEIICHNE, IPOHIEHHBIN NTYTh,
Cpe/iHss 1 MTHOBEHHAs! CKOPOCTh, CPEHEE 1 MTHOBEHHOE YCKOPEHHE,
TaHIeHIMaIbHOE U HOPMAIIbHOE yCKOpeHue. BpalaTenpHoe JBIKEHUE
MaTepUallbHOI TOYKHU. BEKTOpHI yrila IoBOpoTa, yrilOBOI CKOPOCTU U YITIOBOIO
yckopeHus. CBsI3b MEXy YIJIOBBIMU U JIMHEWHBIMHU BelTMuuHaMH. /JIex/

1.2

OrmpeziesieHre TIOTHOCTH TBEPAOTO TeNa MTPABUILHONW reOMeTPUYECKON
¢dopmer. /Cp/

1.3

KunemaTnka MaTepuansHoif Touku /IIp/

1.4

OCHOBbI ANMHAMUMKMU ITOCTVYITATEJIBHOI'O ABVDXEHW A TEJIA
ITocrynarensHoe nuxenue. [lepsrrit 3akoH Hetorona. [loHsTHE HMHEPTHOM
Macchl Tena. Bropoii 3akoH HetoToHa u nonstue cuiel. Tperuit 3akoH HetoToHa.
Bugst cun. Cuina TSKecTH, CHIa BCEeMUPHOT'O TSATOTEHHS, CUIIa YIIPYTOCTH, CHIIa
TpeHus. HenHepmagpHble CUCTEMBI 0TCUeTa. L{eHTpOOSIKHBIC CHIIBI HHEPIIMU U
cmisl Kopromnca. /Jlex/

1.5

OCHOBBI JUHAMHWKHU TOCTYNATECIIbHOT'O JABUXKCHUA TEJIa /Hp/

1.6

W3yueHue 3aKOHOB MOCTYIATEILHOTO JABIXKEHHS C TIOMOII[BIO MAIIIHHBI
ATtByna. /J1a6/

1.7

3AKOHBI UIBMEHEHUA U COXPAHEHMA UMITYJIBCA, DHEPTUN U
MOMEHTA UMITYJIbCA Nmmynse
MaTepUaIbHOM TOUKH U MEXaHUYIECKOH CHCTEMBI, 3aKOH €r0 M3MEHEeHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKOH CUCTEMBI M ypaBHEHHE €TO JIBHIKECHUS.
Kunetnueckast sHeprus U 3aKOH ee n3MeHeHHs. KoHcepBaTHBHEIC U
HEKOHCepBaTUBHbIC CHIEL. [loTeHnmansHas 3Heprus. CBA3b MEXIY
MOTEHIMATBHON SHEPTUel U CUIION. 3aKOH U3MEHEHUS U COXPaHEHUsI TTOJTHOM
MEXaHWYECKOH SHEPIUH CUCTeMBI. MOMEHT UMITy/IbCa MaTepUaIbHON TOUKH 1
MEXaHUYECKOH CHCTEMBI, 3aKOH €r0 U3MEHEHUs 1 coxpaHenus. /Cp/

1.8

ITpoBepka 3aKOHOB COXpaHEHHS MMITYJIbCAa ¥ SHEPTHH IpH coynaperuu tei /Cp/

1.9

JNMHAMUKA BPAIIATEJIbBHOI'O JABVDKEHWA TBEPAOI'O TEJIA
OCHOBHOI 3aKOH BpalaTeJIbHOrO JBIXKEHHS TBEPAOro Teja BOKPYT
HEIOJBMXKHOIN ocr. MoMeHT nHepiun. Berarcienne MOMEHTOB HHEPIIUHI
OJTHOPOAHBIX cUMMeTpHUUHBIX Tel. Teopema lllTelinepa u ee npuMeHeHue.

Kunetndeckast SHEprus BPaaTeIbHOTO ABIXKEHHUS TBEPIOTO TENA.
/Cp/

1.10

I/IBy‘IeHI/IC JAWMHAMHWKHU BpaIaTeIbHOI O ABMKCHUS C ITOMOIIBIO MaATHUKA
Obepbexka. /Cp/

Masitiuk Makcsemia. OnpesieieHie MOMEHTA MHEPIIMK TEN U MPOBEPKA 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.12

MEXAHMNYECKHE KOJIEGAHIA

Onpenenenue koneOannii. XapakTePUCTHKHA TAPMOHUIESCKUX KONEeOaHUH.
dopMyrna CIIOKEHHUS IByX FapMOHIUYECKHX Konebanuil. [Tpumepbt
KOJIeOATENBHBIX CHCTEM: NPYKMHHBIN, MaTeMaTHUECKUH 1 (U3NUCCKUH
MasTHUKH. YpaBHEHHUE 3aTYXaIOMINX KOIEOaHUH 1 ero pelIeHue.
XapaKTepUCTHKH 3aTyXaIONINX KoJIeOaHuH. YpaBHEHNE BBIHYKICHHBIX
KonebaHuil moj qeiicTBUeM rapMOHHUYECKH U3MEHSIOIIEHCS BHEIIHEH CUIIBI U €ro
pelenue. SBnenue pesoHaHca.

/Cp/

1.13

OmnpeneneHue yCKOPEHUSI CBOOOTHOTO MAAEHHS P ITOMOIIY MaTeMaTHIECKOTO
masitHuka. /Cp/

1.14

OmnpeneneHnue MOAYIIS CIBHUTa ¢ IIOMOIIBIO MIPYKUHHOTO MasiTHUKA. /Cp/

Pazpen 2. TEPMOJUHAMUKA U MOJIEKYJIAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOAMHAMUMKIN OcHOBHEBIE
OIlpeNeNICHUs U MOHATHUS TepMonuHaMuKku. HyneBoe Hauano TepMOAMHAMUKY U
MOHATHE TeMIepatypbl. TepMoarHaMudeckne GpyHKIMN cocTostHus. [lepBoe
HayaJio TepmoanHaMuku. Temmoemkocts. M3onpoueccel. Bropoe Hauasno
TEPMOIUHAMUKH B Pa3IHYHbIX POpMYIHPOBKaX. [[OHATHE TEIIOBOIl MAIIIMHBL.
KIIJI TerunoBoit mamunsl. [ukn Kapro u Teopema KapHo. HepaseHcTBO
Knaysnyca. OuTponms. Tperse Hagano tepmopuHaMuk. /Cp/




2.2

Omnpenenenue ko3 PUITEHTA BI3KOCTH XKXUAKOCTH 110 MeToxy Crokca. /Cp/
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SJIEMEHTBI CTATUCTHYECKOU ®U3UKHN.

OCHOBHBI€E [TOJI0XKEHHSI KHHETUYECKOM TEOPUU UIEATIBHOIO Ia3a. YpaBHEHUS
COCTOSIHMSL UI€AJIBHOIO U PEAJIBHOIO ra3a. YPaBHEHHE KUHETUYECKOU TEOPUH
ras3oB 1y gasiaenus. @azosoe nmpoctpaHcTBo. OyHKIMS pacrpeneneHus.
Knaccuueckas n kBaHTOBasi craTUCTHKA. Pacnipenenenne Makcenna.
Bapomerprueckas popmymna. Pacnpenenenne bomsivana. [Torstre o
KBaHTOBOM craTucTuke boze-Diinmmreiina u ®epmu-/upaka. CBS3b SHTPOIUH C
TEPMOJNHAMHUUYECKON BEPOATHOCTBIO. SIBIEHHS TIepeHoca.

/Cp/

2.4

OrmpeneneHue OTHOMEHHUS TEINIOEMKOCTEN ra3a METOJOM aJHabaTHIECKOro
pacumpenus. /Cp/

Pazpen 3. JJIEKTPUYECTBO U MAT'HETHU3M

3.1

SJIEKTPOCTATHUYECKOE IIOJIE B BAKYYME

OneKTpUYEeCKU 3aps] U JJIeKTpocTaTudeckoe none. HampsskeHHoCTh 1
MOTEHIIHAN 3JIEKTPOCTATHUECKOro 1nojst. CBOMCTBO CYNEpIO3UIMHU JUIs
INEKTPOCTaTHYECKUX Mosel. CBA3b MEXIy HANPSKEHHOCTBIO
3JIEKTPOCTATUUECKOr0 MO U noTeHuanoM. IToTok BekTopa HanpsKEHHOCTH
3JIEKTPUYECKOrO II0JIs 4epe3 IOBEPXHOCTh U TeopeMa l'aycca. [Ipumenenue
TeopeMsl ['aycca k pacueTy aneKkTpocTaTuueckux noneil. Teopema o nupKyasnuu
Ul BEKTOpa HAIIPSKEHHOCTH 3JIEKTPUYECKOrO OIS

/J1ex/
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SJIEKTPOCTATUYECKOE ITOJIE B ITPOBOJJHUKAX 1 INDJIEKTPUKAX
DNEKTPUYECKUH TUMONb U 3JIEKTPUIECKUI TUIONbHBII MOMEHT. J{unonsHbIe
MOMCHTBI MOJICKYJI AUDJICKTPHUKA. HOJ’[HpHBIe 1 HCIIOJIIPHBIC TUDJICKTPHUKH.
Ionspuzanus quanexrpukos. Bekrop nomstpusanuu. Teopema aycca nist
BEKTOpA MOJISIPU3aLU. BeKTop 21eKTpriecKkoro cMeleHus. YCIoBus Ha
TpaHULE JIBYX IUIIEKTPUKOB. [IpOBOAHYKH B 37I€KTPOCTATHYECKOM IIOJIE.
DNEKTPOEMKOCTh YeIMHEHHOTr0 MPOoBOAHKKA. KoHIeHCaTOphl. DHEpPTHsi CUCTEMBI
3apsAA0B U DJICKTPUICCKOIO ITOJIA.

/Cp/

33

DnexTpocTaTHYECKOe MMojie B BakyyMme u Beniectse /I1p/

34

HUccnenoBanue snekrpocratuueckux noneit. (M3ydenune 3akona Oma.) /J1a6/

3.5

MNOCTOAHHBIN SJIEKTPUYECKHNU TOK

YcnoBus CyliecTBOBaHHS MOCTOSHHOTO AJIEKTpUYecKoro Toka. Cuma u
IUTOTHOCTH TOKA. YpaBHEHHE HEIPepHIBHOCTH. 3akoH OMa AJIsl OJHOPOIHOTO
yJacTKa Ieru. DIeKTPOABIKYIas CHiIa U HanpsbkeHue. 3akoH Oma ams
HEeoHOpOoAHOro y4acTka 1emnu. IIpasuna Kupxroda. [Tpumeps! pacuera
Pa3BETBIICHHBIX AIEKTPHYECKUX IIeTel ¢ moMomIsio mpasmi Kupxroga. Padora u
MOILHOCTh TOKa. 3akoH J[xoyns-Jlenua.

/Cp/

3.6

INOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnutHas naaykuus. 3akoH buo-Casapa-Jlamiaca, MarHuTHoe 1ojie
JIBUOKYILIErocs 3apsina, cuia Jlopenna, 3akon Ammnepa. Teopema o HUpKyISIIUN
JUIsl BEKTOpa MarHUTHOW MHAYKIMY U ee ipuMeHeHue. Teopema ["aycca s
MarHUTHOTO MOJI.

MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HAMarHM4eHHOCTU BELLECTBA.
Teopema 0 HUPKyY/ISLKYU 11 BEKTOPa HAMAarHUYEHHOCTH. MarautHas
BOCHPHMMYUBOCTb 1 MarHUTHAs IPOHUIIAEMOCTS BellecTBa. HanpsbkeHHOCTh
MarsuTHoro nons. Teopema o UPKYIALUY I BEKTOPhI HAIIPSXKEHHOCTH
MarHUTHOIO IOJIA. YCI0BUS JUI MATHUTHOTO 1IOJISl HA TPAHULIE pa3ziena AByX
cpel. JluamarueTuky, napaMarieTuku. @eppoMarHeTuki. MarHuTHbIN
rucrepesuc. Temneparypa Kiopu. IIpupona deppomaraernsma.

/Cp/
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3.7

OrmpeienieHNe OTHOLICHHS 3apsiaa dJIEKTPOHA K ero Macce METOOM MarHeTpOoHa.
(Ompenenenre ropu30HTAIBHON COCTABIAONICH HHIYKIIMA MATHUTHOT'O TOJIS
3emin) /Cp/

3.8

OmnpeneneHue padOTHI BBIXOJA IIEKTPOHOB M3 MeTaia. /Cp/




3.9

DJIEKTPOAUHAMUKA

3aKoH 2JeKTpoMarHuTHOW HHAYKIuH. [IpaBuito Jlenna. Crioco0bl H3MEHEHHS
MarHUTHOTO TIoToKa. [Tpupoaa s1eKTpoMarHuTHOW UHIYKITNH. SIBIeHHE
camouHAyKiuu. MHaykTuBHOCT. B3anMHuas nunaykius. Bzaumuas
UHIOYKTUBHOCTB. Teopema B3aumMHocTH. Tok cMenienus. Teopema 0 LHPKYISLUNA
MarHuTHOTO HOJS B ClIy4ae NPUCYTCTBUSI IEPEMEHHBIX 3JIEKTPUUECKUX TOJIEH.
VYpaBuenus MakcBeiia B UHTETpaibHON Gopme. /JIex/

3.10

W3zydenne siBneHns B3auMHON HHAYKIMA.(CHATHE KPUBOH HAMATHUYNBAHUS U
MIeTJIM TUCTepe3Hca ¢ MOMOLIbI0 ocumiorpada.) /Cp/

Paznen 4. KOJIEBAHUSA 1 BOJIHbBI

4.1

SJIEKTPUYECKUE KOJIEBAHUA

Konebarenbupiii koHTYp. CBOOOIHBIE HE3aTYXaIOMINE U 3aTyXalOIIHe
rapMoOHHYECKHe KojeOaHus B KoiebaTeabHOM KoHType. PopmMyra i meproaa
KoJicOaHui. BEIHYKIEHHBIC TapMOHUYECKHE KOJICOaHHs B KOJIeOaTEIbHOM
KOHType. SIBnenue pe3onanca. [lepeMeHHbIN TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE CONPOTUBIICHHE B IIENTH NIEPEMEHHOro Toka. PaboTa 1 MOIHOCTS B
LIeNH [IEpEeMEHHOro Toka. JledcTByrolee 3HaUeHNe TOKa U HAIIPSKEHHUSL.

/Cp/

4.2

OJIEKTPOMAT'HUTHBIE BOJIHBI

DKCIEePUMEHTABHOE TTONYYCHHE IICKTPOMAarHUTHBIX BOJH. CyIeCTBOBaHUE
SIIEKTPOMATHUTHBIX BOJIH KaK CJIEICTBHE ypaBHEHUI MakcBeluia.
IuddepeHimanbHOe ypaBHEHIE SIEKTPOMArHUTHON BOMHBL. CBSA3b MEKITY
BEKTOPAaMH HAIMPSKEHHOCTH 3JIEKTPHYECKOTO ¥ MATHUTHOTO TIONEH B
3IIEKTPOMArHUTHON BoJHE. [IpeoMiieH e DIIEKTPOMATHUTHBIX BOJH HA TPAHHIIE
pasjiena IByX cpel. DHEPTHS U UMITYJbC JIEKTPOMATHUTHBIX BOJH.

/Cp/
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HccnenoBanue 3atyxarmmux koinebanuii B konedarensHoM KoHType /Cp/

Paszgen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITUKA.

IloHsiTHE CBETOBOIO J1ydya. 3aKOH IIPSIMOIMHENHOIO PACIPOCTPAHEHHS CBETOBBIX
Jydeil B OMHOPOJHBIX Cpefax. 3aKOH OTpaXKeHHUs. 3aKOH MPeTOMIICHUSL.
Ipunuun ®@epma. [onHoe orpaxenue. LleHTpUpOBaHHBIE ONTHYECKUE CUCTEMBI.
INpenomieHne CBETOBBIX JTydeil Ha TTOBEPXHOCTH C(HEPHUECKOrO 3epKaa.
IIpenomnenue cBeTa Ha chepUIecKoil OBEPXHOCTHU pa3jena AByX cpell. ToHkue
auH3bL. M300paXkeHHe MpeMeToB ¢ MOMOIIbIO JTMH3. OCHOBHbIC
(oToMeTprUEeCKIE BEININHEI.

/Cp/
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WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTh 1 MOHOXPOMaTUYHOCTH CBETOBBIX BONH. MHTepdepenius cera,
yCIIOBHE MakcUMyoB M MUHUMYMOB. OnbIT FOHTa. VHTephepennus crera B
TOHKWX IUIEHKaX U mIacTuHKax. Onpenencane mudpaxmun. [puammn [folireHnca
-®Openens. Merop 308 @penens. Judpakius Openens Ha KPYTriIoM OTBEPCTUH U
mucke. [lndpakuus payrrodepa Ha oguoi menn. Judpakius @paynrodepa
Ha IU(PaKIIMOHHON pelIeTKe.

/Cp/

53

JVCITEPCHA N ITOJIAPU3ALIA CBETA

JIucnepcus cBeTa. DIEKTPOHHAS TEOPHS JUCTIEPCUH CBETA. ECTECTBEHHBIH 1
HOHSIpI/ISOBaHHBIfI CBCT. HOHSIPI/I?)aHI/ISI CBCTa MIPpH OTPAXKCHUU U TTPCIIOMJICHUN HA
rpaHuLe ABYX IUAJIEKTPUKOB. [IpoxoxkieHue cBeTa uepe3 aHu30TPOIHbIE
kpuctamisl. [lonspruzanuoHHble MPU3MBI U ONAPOUIBL. 3aKkoH Mamtoca. AHanu3
MOJISIPU30BAHHOTO CBETa. BpallieHHe TIOCKOCTH TIONAPH3AIIHH.

/Cp/

54

Wnrtepdepennns cera. OnsiT FOHTA. (M3MepeHne IIHHHBI CBETOBOI BOITHEI C
TIOMOUIBIO TUPPAKIIMOHHOM perteTkn). (OnpeneneHue mokazaTels IpeoMICHUS
CTEKJIa ¢ IOMOIIBI0 MUKpocKkona). /Cp/

5.5

ITpoBepxa 3axkona Maitoca. (OnpezneneHue kod$hGUINEHTa HOTIOLICHU
mpo3paunbIx Te). (Onpeaenenne yriia noxHo#H noispusarmn). /Cp/

Pazgen 6. JIEMEHTBI CIIEIITUAJIBHOU TEOPUU
OTHOCHUTEJBHOCTH




6.1

IMocTynaTs! criennanbHOW TEOPUU OTHOCUTENIBHOCTH. [Ipeobpa3oBanus
Jlopenua. Cnencreus u3 npeobpasopanuii Jlopenua. MHTepBai mexy
coObITHsIMU. VIMITyITBC B CTIeIIANbHOM TEOPHH OTHOCHTENEHOCTH. OCHOBHOM
3aKOH PENSTHBUCTCKOH AMHAMUKHI MaTePUAbHON TOUKH. DHEPrHs B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

12

Pasgen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe u3nydeHne U €ro XapakTepucTUKH. 3akoH Kupxroda. 3akoHsI
Credana - bonpumana u cmemenns Buna. ®opmyier Penesi-J{xunca u [Tnanka.
T'unoresa [Tnanka. @oronsr. DoTodddekT. YpaBHeHNE DWHIITESHHA TS
BHemHero (oroaddexra. DHeprus u UMIynsc (poToHa. /laBieHue cera.
Sddexr Komntona u ero anemMeHTapHas Teopus. EANHCTBO KOPIyCKYIAPHBIX U
BOJTHOBBIX CBOMCTB 2JIEKTPOMAarHUTHOTO U3ITydEHHs.

/JTex/

7.2

KsanToBas onruka /IIp/

7.3

SJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®N31UKN
CrexTpsl aTOMOB U Moinekyi. CrekTp aroma Bogopoza. Teopus aroma Booposa
no bopy. ['mnoresa ne bpoitns. ColictBa BonH e bpoitna. CoorHomenue
HeonpeaenenHocTeil ['eif3enOepra. BonHoBas GyHKIHS U ee BEepOATHOCTHAS
uHTepnpetauus. HabmogaeMple BeIMUMHBI B KBAHTOBOH MEXaHHMKE U HX
n3mepenns. Oomee ypasHeHue llpennnrepa. CranmonapHoe ypaBHEHHE
Ipenunrepa. JImkeHne cBOOOTHON YacTUIBI. [IBIKEHHE B IIOTEHIIHAIBHOM
sime. TloTeHnanbHbIi 6apeep. 'apMOHHUECKH OCIILIATOP. ATOM BOJIOPOJa B
KBaHTOBOM MexaHuke. CriuH 31ekTpoHa. CnMHOBOE KBaHTOBOE yKcio. IlpuHiun
HEePa3IMINMOCTH TOXXIECTBEHHBIX JYacTHI. DepMHUOHEI 1 O030HEI.
Ilepuoaunueckas cuctema 31eMeHTOB MeHeneena.

/Cp/

12

7.4

OrmpezienieHre TEMIEpaTypHOl 3aBUCUMOCTH HHTEHCHBHOCTH U3IIYUCHHS HUTH
JIaMIIBbI HaKaHI/IBaHI/IS[.(I/I?;y‘{eHI/IC 3aKOHOB TCIIJIOBOI'O U3JIYUCHUS C IIOMOIIBIO
sIpKOCTHOTO TTpomeTpa.) /Cp/

7.5

Dororddext. (CHATHE BOTBTAMIIEPHOH, TIOKCAMIICPHOH U CHIEKTPAIbHOI
XapaKTEePUCTHK (OTORIIEMEHTA H ONpPEAEIICHNE PabOThI BBIXOAA
a5eKkTpona). /J1ab/

Pazgen 8. DU3UKA ATOMHOI'O SAIPA U SJIEMEHTAPHBIX YACTUI]

8.1

OJIEMEHTBI ®U3MKU ATOMHOT O SAJIPA

JHedext Macchl 1 3Heprus cBsa3u sapa. CIHH sAapa ¥ €ro MATHUTHBIA MOMEHT.
HI[CPHLIC CHIIBI. MOI[GIII/I sapa. PaIII/IoaKTI/IBHOC H3JIYy4CHHUC U €TO BUOBIL. -
pacnaa. -u3JIy4CHUC. -U3JTy4CHUC. HI[GpHI)IC p€aknum U X OCHOBHBIC THUIIBI.
Peaxius nesnenus sapa. LlenHas peakuus aefaeHns. Peakims cCHHTE3a aTOMHBIX
amep.

/Cp/

10

8.2

OJIEMEHTBI ®U3UKU SJIEMEHTAPHBIX HACTHUIL]

Krnaccel aneMeHTapHbIX 4acTHI U BUIBI UX B3auMmoneiicTBuil. Knaccuukanms
3JI€MEHTapHbBIX YacTuil. [IprHHINIT HEPA3INYMMOCTH TOKACCTBEHHBIX YaCTHII.
CrnuH 1 Ipyrue KBaHTOBBIE YMCIIA 3JIEMEHTApHBIX. YaCTHIBI M aHTHYACTHUIIBL.
Bosons! u pepMuonbl. AapoHs! 1 Me30HEL JlenToHb!. IIpomexyTodHbIe O030HEI.
KBapku 1 T1t00HBI.

/Cp/

Pazgen 9. CAMOCTOSTEJIBHASL PABOTA

9.1

Ioaroroka k nexuusim /Cp/

9.2

ITonroroBka k adbopaTopHbIM padotam /Cp/

9.3

IMoaroroBka k mpakTayeckuM 3aHsTusM /Cp/

9.4

BrinonHeHHe IBYX KOHTPOJIBHBIX padot /Cp/

17,2

Pa3nen 10. KonTakTHbIe Yachl HA aTTECTAIMIO

10.1

Kontponbsusie padotsl /KA/

0,8

10.2

Koncynbramnus nepen sx3ameHom /K3/




10.3 Dk3amen /KD/ 1 0,3

10.4 3auer /KD/ 1 0,15

5. OHEHOYHBIE MATEPUAJIbI

OrneHouHbIEe MaTepHanbl A IPOBEICHUS MPOMEXKYTOUHOH aTTecTaly 00y4aloIuXCsl MPUBEACHB! B MPUIOKEHUU K
paboueit mporpaMMe JUCIUIDIAHEL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS MO AUCHUILIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPHUH UX OLICHUBAHM,
pacmpeneneHue 6aIoB IO BUAAM TEKYIIEro KOHTPOIIS pa3pabaThIBalOTCs MpernogaBaTeleM AUCHUILTHHEL C yIeTOM e CHenU(pUKU U
JIOBOJIATCS JI0 CBEJICHUSI 00YJaIOLINXCs Ha TIEPBOM yueOHOM 3aHSATHH.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIIACTCS IIpEroaBaTesieM JUCIUIUIMHEI (MOIYNs) B paMKax KOHTaKTHOH
paboTHI U caMOCTOATETBHOM PaboThl o0ydarommxcs. [ pUKCHPOBaHUS Pe3yIbTaTOB TEKYIIETO KOHTPOJIS MOXKET UCTIOIb30BAThCS
SUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENN 3arimaBue W3parensc Oi1. aapec
TBO, TOJI
JI1.1 |Cagennes U. B. Kypc obme#t ¢pusuku. T. 3. KBantoBas onTuka. ATOMHas CaHkT- https://e.lanbook.com/bg
¢uznka. duznka TBepaOro Tena. PuU3nka aTOMHOTO Sapa U [eTepOyp
9JIeMEHTAPHBIX YacTHII: yieOHOe mocodue r: Jlans,
2018
JI1.2 {YeproB A.T, Oo6mas puznka Mocksa: | http://www.book.ru/bool
Bopobses A.A., KnoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomo
B..
JI1.3 [ Cagennes U. B. Kypc obmeit pusuxn. T. 2. DIeKTpHIecTBO 1 MarHETH3M. Cankr- https://e.lanbook.com/bq
Bonnuer. Ontuka: yuebHOe ocodne [etepOyp
r: JIaus,
2018
JI1.4 | CagenneB 1. B. Kypc obme#t pusuku. T. 1. Mexannka. MosekynspHas CaHkr- https://e.lanbook.com/bg
(uznka: yaebHOE IOCcOOUE [etepOyp
r: JIaus,
2019




6.1.2. lonoTHUTEbHAS JUTEPATYPA

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1
JI2.1 | BopobbeB A.A., 3amavHuK 1Mo Gusnke Mocksa: | http://www.book.ru/bool
UYeptos AT KnoPyc,
2017
JI2.2 | [ankxapun W.I1., Oo6mas pusuka. COOpHHK 331a4 Mocksa: | http://www.book.ru/bool
Kupsbsnos A.IL., KnoPyc,
Ky6apes C.H., 2019
PazunoBa C.M.

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

EcrecTBeHHOHAYYHBIN 00pa3oBaTebHEIH optai: http://en.edu.ru/

6222

MexnyHapoaHas mpodeccronanbHas 0a3za nanHbix «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbranT mtoc

6224

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YaeOHbIC ayAUTOPUH ATl IPOBEICHHS 3aHATHH JICKIIMOHHOTO THIIA, YKOMIUICKTOBAaHHbIE CIICI[HATN3UPOBAHHON
Me0OeTbI0 U TEXHUYECKIMHU CPeACTBAaMH 00YUeHHsI: MyTbTUMEINIHOEe 000pyJOBaHHE AT IPEIOCTaBICHUS yUeOHOM
nHpopMaly GONIBINOH ayANTOPHH W/HIIN 3ByKOYCHIIHBAIOIee 000pyoBaHNe (CTAlMOHAPHOE WIIM IEPEHOCHOE).

7.2

YdaeOHble ayAUTOPUH AJIsI IPOBEICHHUS 3aHATHI CEMHUHAPCKOTO THIIA, TPYIIIOBBIX M HHIUBUAYaTbHBIX KOHCYJIBTALUH,
TEKYIIETO KOHTPOJIS M MTPOMEKYTOUHON aTTeCTalllH, YKOMIUICKTOBAHHBIC CIICIIHATN3NPOBAHHON MEOEIBIO H
TEXHUYECKUMU CPEJICTBAMU OOYUECHHUS: MYIbTUMEINITHOE 000pYI0BaHUE H/WITH 3ByKOYCHIIMBAIOIIee 000py/I0BaHUE
(cranoHapHOE WM IEPEHOCHOE)
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ITomereHus I CAMOCTOATENBEHON pabOThI, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKON C BO3MOKHOCTBIO TTOAKIIOYCHUS K
cetu "MHTepHET" ¥ 00ECIICUCHUEM JOCTYIIA B DIICKTPOHHYIO HH(POPMAILHOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCHUTETA.

7.4

INomemntenust 1s XpaHeHHs U IPO(QUIAKTUIECKOT0 00CIyXHUBaHUS y4eOHOTO 000PyIOBaHHS

7.5

JlaGopaTopuu, OCHAIIEHHBIE CHEHAIBHBIM J1a00paTOPHBIM 000pYIOBAHHEM:

7.6

JlaGopartopust MexaHUKH, BKJIIOUaromas: 610k anexTpoHHbiit ®M1/1, mammna Atsyna @M1 1, mastHuk MakcBenia
OM12, ynuBepcanbHblii MasTHUK @M 13, masTHuK O0epOeka PM 14, monysp FOura u Mmomysb casura @M 19,
coynapenue mapos ®M17;

1.7

Habop monyneit OIII;

JlaGopartopus JIeKTprdIecTBa U MarHeTn3mMa, Briodaromast: creHsl TKO anekrpudecTBa 1 MarHeTH3Ma, B TOM YHCIIS
ocmumiorpadser C1-94, renepaTopbl CUTHAIOB HU3K0YacTOTHBIE I'3-118, HCTOUHUKY MUTaHNWS, Mara3uHbI COMPOTUBIICHUH,

7.8

JIabopatopusi ONTHKH, BKIIOYAIOIast KOMIUIEKT onTH4eckoro odbopynosanust PMC, B ToM uucie: 6a3bl ONTHIECKOI
CKaMbH, IOJIYIPOBOAHUKOBBIC J1a3ephl C FOCTHPOBOYHBIM MOZYJIEM, (OTONPUEMHHKH, HAOOp JIMH3, SKPAaHbI C MaCIITAOHOH
CeTKO#; aBToTpancopmaTop oanodaszubiit JIATP-2,5; koMmIiekT ¢homuii.




