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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: | b1.0.09

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 | HaBBIKAMH IMPUMEHCHUA OCHOBHBIX MOHATHUH U 3aKOHOB KJIACCUYECKON U COBpCMeHHOfI (1)I/I3I/IKI/I T pCIICHUS ITPEAMETHO-
HpO(i)I/IJIBHBIX 3aJ1a4, HaBbIKAMH

3.3.2 | npuMeHeHHs! METOZIOB TEOPETHIECKOTO M SKCIIEPHIMEHTAIBHOTO HCCIIEN0BaHNs (PU3MIECKNX 0OBEKTOB, IIPOLIECCOB U
SIBTICHUH, HABBIKAMH TIPOBE/ICHNS (PU3NIECKUX SKCIEPHMEHTOB 110 3aJaHHOW METOINKE U 00pabOTKH HX pe3yIbTaToOB

4. CTPYKTYPA 1 COAEP KAHME JTUCIUIITIMHBI (MO YJIS)

Kon HaumeHoBaHue pa3je/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | Ilpumeuanue
3aHATHS / Kype

Pazgen 1. DU3NYECKHUE OCHOBbBI MEXAHUKH

1.1 KNUHEMATHUKA MATEPUAJIbHOU TOYKU IIpenmer u 1 4
METO/IbI MEXaHUKH. MoIeTIN MaTepraabHON TOUKH U TBepaoro Tena. [lonstue
CUCTEMBI OoTcueTa. BekTopHOE M KOOpAMHATHOE ONTUCAHUE JBU)KEHUS
MaTepranbHON TOUKH. OCHOBHBIE KHHEMATHUYECKHE XapaKTEPUCTUKU
MaTepHabHOM TOUKH: paiyc-BeKTOp, IepeMelieHIe, TPOHICHHBIH MMyTh,
CpeIHsS 1 MTHOBEHHAsl CKOPOCTb, CPEIHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHLIMAIbHOE U HOPMaJIbHOE YCKOpeHHue. BpalarenbHoe qBIKeHNE
MaTepHaibHOM TOUKH. BEeKTOpHI yriia noBopoTa, yriioBO CKOPOCTH U yrJIOBOTO
yckopeHus. CBS3b MEX/y YIJIOBEIMU M JIMHEHHBIMU BeTHInHAMH. /JIex/




1.2

OmnpejesieHre MIOTHOCTH TBEPIOTO TENa MPABUILHON TeOMETPHYCCKON
¢dopmbl. /J1ab/

1.3

Kunemaruka matepuansHoit Touku /T1p/

1.4

OCHOBBI JUHAMUKU TTIOCTYITATEJIbBHOI'O ABUXXEHUA TEJIA
IToctynarensHoe aBuxenue. Ilepsblit 3akoH Hbtorona. [lonsTHe nHEPTHOM
Maccsl Tena. Bropoii 3akon HerotoHa v monsitre cunsl. Tpetuil 3akoH HeroroHa.
Bunst cun. Cuna TsKeCcTH, CHila BCEeMUPHOTO TATOTEHUS, CUJIA YIIPYrOCTH, CHIIa
Tpenus. HemnepuunanbHeie cucteMsl otcuera. L{eHTpoOeKHbIe CHITBI HHEPIIUU 1
cuisl Kopuosuca. /JIex/

1.5

OCHOBEBI JAVMHAaMHUKHW MOCTYIATCIIbHOI'O ABUXKCHUA TCJ1a /Hp/

1.6

W3ydenne 3aKOHOB MOCTYNATEIFHOTO ABMKEHHS C TIOMOIIIBIO MAIITHHEI
AtByna. /J1a6/

1.7

3AKOHBI USMEHEHI 1 COXPAHEHUWA UMITYJIbCA, SQHEPITU 1
MOMEHTA UMITYJIbCA Nmmynbe
MaTepUaIbHONW TOUKHM U MEXaHUYECKOH CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. LleHTp Macc MEXaHUYECKOM CUCTEMBI U YPABHEHUE €T0 JBHKCHUS.
Kunernueckast sHeprus 1 3akoH ee u3MeHeHus. KoncepBaTUBHBIE U
HEKOHCEepBaTHBHbIE CUIbL. [loTeHInanbHast s3Heprusi. CBsi3b MEXIY
NOTEHIMAIBHOM dHEprueil U CUIoi. 3aKOH U3MEHEHUS U COXPAHEHUS IOIHOM
MEXaHMYECKOU SHEPIUU cUcTeMbl. MOMEHT UMITYJIbCA MaTEpUAIbHON TOUKU U
MEXaHHYIECKOW CHCTEMBI, 3aKOH €T0 N3MEHEHHMs U coxpaHeHus. /JIex/

1.8

3aKOHBI I3MEHEHHUS ¥ COXPAHEHHUS UMITYJIbCa, SHEPTHU U MOMEHTA
nmryneca /I1p/

1.9

IIpoBepka 3aKOHOB COXpaHEHHUS UMITYNbCA U SHEPTHHU NIPH coyaapeHun ten /J1ab/

1.10

JNHAMUKA BPAILATEJIbHOI'O IBMJKEHIWA TBEPIOI'O TEJIA
OCHOBHOM 3aKOH BPaIIaTEILHOTO JIBYKEHHS TBEPJIOTO TeJla BOKPYT
HEMOoABWKHOU och. MOMeHT uHepuuu. Brruncnenne MOMEHTOB HHEPLUU
OJIHOPOJHBIX CUMMeETpUYHBIX Tel. Teopema IlItelinepa u ee mpumeHeHue.

KuHeTnuecKkas Heprus BpallaTelIbHOrO IBUKEHHUS TBEPIOTO Tea.
/Jlex/

JlmHaMuKa BpaIiaTebHOTO ABMKEHUs TBepaoro Tena /IIp/

1.12

W3yyeHre IMHAMHUKN BPAIIATEIHLHOTO BHXKEHHUS C TOMOIIBIO MAsITHHKA
Oo6epbOeka. /J1a6/

1.13

Masruuk Makcgenna. OnpeneneHre MOMEHTa MHEPIUH TeJI U MTPOBEpKa 3aKOHa
coxpaHeHus sHepruu. /J1ab/

MEXAHWYECKHUE KOJIEBAHUA

Onpenenenue konedanuil. XapakTepUCTUKU TApMOHUYECKUX KOJIeOaHHIA.
@opmyrna croxeHns IByX rapMOHHYECKHX Kosiebanuil. [Ipumepst
KoJIeOaTeNbHBIX CHCTEM: PYKHHHBII, MaTeMaTHIeCKIH 1 (HHU3MICCKUH
MAasTHUKH. YPaBHEHHUE 3aTyXaIONINX KOJICOaHUH U €ro pelIeHHe.
XapaKTepUCTUKH 3aTyXaIOIUX KoJleOaHui. Y paBHEHHE BBIHYKIECHHBIX
KoJsieOaHMi 1Mo IeHCTBHEM TapMOHNYECKH H3MEHSIONIEHCS BHEIIHEH CHIIBI U €0
pelenue. SIBienue pe3oHaHca.

/JTex/

Mexanunueckue konebanus /T1p/

Onpeenenne yCKOPEHUs: CBOOOTHOTO TaICHHSI TPH OMOIIN MaTEMAaTHIeCKOTO
MmasaTHHKa. /JI1ab/

Omnpenenenne MOIYIS CIBUTA C IOMOIIBIO MPYXKUHHOTO MasiTHUKA. /J1ab/

Paznen 2. TEPMOJUHAMUKA U MOJIEKYJIAAPHAS ®U3UKA

2.1

OJIEMEHTBI TEPMOJVUHAMUWUKNA OcHOBHBIE
ompeeNieHNs U MOHATHS TepMOoAHaMUKH. HyneBoe Hayano TepMoIMHAMUKY U
oHsATHE TemIiepatypsl. TepMoauHamudeckue GpyHKInU coctosiHus. [Ieproe
Havayo TepMoanHaMuku. Temnoemkocts. M3onponeccel. Bropoe nauano
TEPMOJIMHAMUKHU B pa3IHYHBIX (GopMyTupoBKax. [IoHsITHE TEIIOBON MAIIUHEIL.
KIIJ] Tenmooii mammusl. [ukn Kapao u Teopema KapHo. HepaBeHncTBo
Knaysuyca. Dutponus. Tperbe Ha4ano TepMOIUHAMUKH. /JIek/

2.2

OnemenTs TepMoanHaMuk /T1p/
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Onpenenenne ko3 duirmenta BI3KOCTH KUIKOCTH 110 MeToxy Ctokca. /J1ab/
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OJIEMEHTBI CTATUCTUYECKOUN ®U3UKHU.

OCHOBHBIE 110JIOKEHHS KWHETUYECKON TEOPUHU UCATbHOIO ra3a. Y paBHEHUS
COCTOSTHUS HI€ATbHOTO U PEaIbHOTO Ta3a. Y paBHEHNE KHHETUYECKOU TEOPUH
ra3oB [ nasneHus. @azoBoe npocrpancTBo. OyHKLMA pacnpeneneHus.
Krnaccuueckas u kBaHTOBast craTUcTUKA. Pacnipenenenne Makcsesia.
Bapometpuueckas popmyna. Pacnpenenenue bonpumMana. [Tonsrue o
KBaHTOBOH cratuctuke boze-Ditnmreitna u @epmu-Jupaka. CBs3b SHTPOIUH C
TEpPMOIUHAMUYECKOM BEPOSATHOCTBIO. SIBIICHUS IIEpEHOCa.

/Jlex/

2.5

OrnpesieneHre OTHOIICHUSI TEINIOEMKOCTEH ra3a METO/IOM anabaTHIecKoro
pacmupenwst. /J1a6/

2.6

OneMeHTHI cTatucTiaeckor Gusnku /Tp/

Pazgen 3. 9JIEMEHTbBI CIEHUAJIBHOU TEOPUHA
OTHOCHUTEJBHOCTH

3.1

[MocTynatsl criennanbHOM TeopuH OTHOCHTENBHOCTH. [IpeobpasoBanms
Jlopernna. Ciencrsus u3 npeodpa3osanuii Jloperma. MIHTepBan Mexy
COOBITHSIMU. VIMITyNbC B ClIEMATBHON TEOPUH OTHOCUTENBHOCTH. OCHOBHOM
3aKOH PENATUBUCTCKON TUHAMHUKH MaTepHaIbHONW TOUKU. DHEPrHs B
CTICIMATEHON TeopHn OTHOCHTENbHOCTH. /Cp/

Paznen 4. JJIEKTPUYECTBO U MATHETU3M

4.1

SJIEKTPOCTATUYECKOE IIOJIE B BAKYYME

OneKTpHUECKUii 3apsz U dNIEKTpocTaTHYeCKoe noie. HanmpskeHHOCTh 1
MOTEHIMAJ 3JIEKTPOCTATUUECKOro 10J1sl. CBOMCTBO CyNEepHo3ULUY IJIs
NIEKTPOCTATHUYECKHUX MoJiel. CBA3b MEXIY HAPSKEHHOCTBIO
INEKTPOCTATUYECKOTO MOJIS U MOTeHIuanoM. [IoTok BekTopa Hanps:KeHHOCTH
JIIEKTPHYECKOTO MOJIs Yepe3 MOBEPXHOCTh M TeopeMa ['aycca. [Tpumenenue
TeopeMsl ['aycca k pacueTy anekTpocraTuyeckux nouei. Teopema o LUpKy/sILuu
JUISL BEKTOPA HAIIPSYKEHHOCTH MIEKTPUUECKOTO MOJIS.

/Jlex/

4.2

OJIEKTPOCTATHUYECKOE ITOJIE B ITPOBOJHUKAX U INSJIEKTPUKAX
ONEeKTPUYECKUH UMb U 3JEKTPUUYECKUN AUTTONBHBIA MOMEHT. JlunonbHbie
MOMEHTBI MOJIEKYJ JU3JIeKTpUKa. [1osipHbIe U HEMOJIPHBIE AUIIEKTPUKH.
Honspuzauus nusnexTpukos. Bextop nonspusanuu. Teopema ["aycca s
BEKTOpa MoJisipu3anuu. BekTop 31eKTpruuecKoro cMeleHus. Y cloBus Ha
TpaHule IBYX OAUAJIEKTPUKOB. [IpOBOJHUKH B 3J1€KTPOCTaTUYECKOM TIOJIE.
DIEeKTPOEMKOCTh YeAUHEHHOTO MPpoBoJHMKa. KoHIeHcaTOpbl. DHEprus CUCTEeMbI
3apsI0B U IEKTPUUECKOTO TIOJISL.

/JTex/

4.3

OnexTpocTaTHYECKOE I0JIe B Bakyyme u BemecTse /IIp/

44

HccnenoBanue siekTpocTatnieckux monei. (M3yuenne 3akona Oma.) /J1a6/

4.5

INIOCTOSAHHBIU SJIEKTPUYECKUU TOK

YcnoBus CyIeCTBOBAHUS TOCTOSHHOTO 3JIEKTPUYECKOro Toka. Cuna u
IUIOTHOCTb TOKA. YpaBHEHHE HENPEPBHIBHOCTHU. 3akoH OMa 17151 0THOPOAHOTO
y4acTKa LenH. DIEKTPOABIKYILasl Cuila U HanpsbkeHue. 3akoH Oma s
HEOAHOPOIHOTO ydacTka enu. [Ipasmna Kupxroda. [Tpumepst pacdaera
Pa3BETBIICHHBIX MEKTPUUECKUX LIeTiel ¢ momouibio npaBui Kupxroga. Pabora u
MONIHOCTh TOKa. 3akoH J[xoyns-Jlenma.

/JTex/

4.6

IMocrosHHEIH 3nekTpudeckuii Tox /TIp/

4.7

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

MarHuTHble MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HAMAarHU4YEHHOCTH BEILECTBA.
Teopema 0 IMPKYILUY )11 BEKTOpa HAMarHU4eHHOCTH. MaraurHas
BOCIPUUMYHMBOCTh U MarHUTHAs IPOHUIIAEMOCTD BellecTBa. HampsikeHHOCTh
MAarHuTHOTIO 1oJis. Teopema o MUPKYIALUY U1 BEKTOPbI HAIIPSKEHHOCTH
MAarHUTHOTIO NOJIS. Y CJIOBUSL UL MATHUTHOTO IIOJISl HA TPAHULIE pa3ieia AByX
cpen. Jluamarnetuku, napamarieTuku. deppomarseTuk. MarHuTHbIN
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerisma.

/JTex/




4.8

INocTossHHOE MarHUTHOE TI0JIE B BaKyyMe U BemecTse /IIp/

4.9

OmnpezerneHre OTHOIICHNUS 3apsiia AJIEKTPOHA K €r0 Macce METOI0OM MarHeTpoHa.
(Ompenenenne ropu30HTALHON COCTABIISIONICH WHIYKIIMA MAarHATHOTO TIOJISI
3emin) /J1a6/

4.10

Omnpenenenue paboThl BEIXOa 3IEKTPOHOB U3 MeTaia. /J1ab/

4.11

SJIEKTPOJJUHAMMUKA

3akoH AyeKTpoMarHuTHON MHAYKIHHU. [Ipasuio Jlenna. CriocoObl n3MEHEeHuUs
MarHuTHOro noroka. [Ipupoaa 3nekTpoMarHuTHOM HHAYKIMY. SIBlIeHuE
camouHAyKMu. MHIYKTUBHOCTD. B3anuMmHas nnaykius. Bzanmuas
MHAYKTUBHOCTb. Teopema B3auMHocTU. Tok cMmeleHus. TeopeMa o HUPKYIIILUuI
MarHUTHOTO I0JIS B CIy4ae IPUCYTCTBUS NEPEMEHHBIX IEKTPUUECKHX MOJIEH.
VYpaBHeHus MakcBesia B HHTErpaibHO# (popme. /JIex/

4.12

DnexrpoauHamuka /I1p/

4.13

Wzyaenne sBneHns B3auMHOH HHAYKIWH.(CHATHE KPUBOW HAMarHWIWBAaHUS U
MeTJIM THCTepe3nca ¢ MOMOIIBI0 ocumiorpada.) /J1ad/

Pasnea 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHU A

KonebarensHbIi KOHTYp. CBOOOHEIE HE3aTYXAIONINE U 3aTyXAIONIHE
rapMOHMYECKHe KoyieOaHus B KosebaTensHOM KoHType. DopMyrna IS Iepruoaa
KoJeOaHui. BeIHY)XIeHHbIE TADMOHUYECKHE KOJIEOaHHs B KOJIEOaTEIbHOM
KOHTYpC. SIBeHune PpC30HaHCa. HepeMeHHBIfI TOK. AKTI/IBHOC, HHAYKTHBHOC U
€MKOCTHOC COIIPOTUBJIICHUEC B LICTIN IIEPEMEHHOTO TOKA. PabGora u MOINIHOCTH B
LIENH [IEPEMEHHOT0 ToKa. JlelicTByrolIee 3HaYeHNE TOKA 1 HAIIPSDKEHUS.

/Jlex/

5.2

DJIEKTPOMAT'HUTHBIE BOJIHEBI

DKCIEePUMEHTATIBHOE TIOJIyUYCHUE DIICKTPOMATHUTHBIX BOJH. CyIIIeCTBOBaHUE
JIIEKTPOMATHUTHBIX BOJIH KaK CJIEACTBUE ypaBHeHHH MakcBeria.
JuddepenimaibHoe ypaBHEHUE JICKTPOMAarHUTHOM BOJIHBL CBSI3b MEXILY
BEKTOPAMH HAMPSDKEHHOCTH 3JICKTPHYECKOTO ¥ MATHUTHOTO TIOJICH B
JNIEKTPOMATHUTHOH BoJHe. [IpenmoMiieHre 31eKTPOMArHUTHBIX BOJIH HA TPAHHUIC
paszena qByX Cpell. DHEPrHsi U UMITYJIbC JJIEKTPOMATHUTHBIX BOJIH.

/Jlex/
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Paznea 6. OIITUKA

6.1

T'EOMETPUYECKA S OIITHUKA.

ITonsiTue cBeTOBOTO Jy4a. 3aKOH IPSMOJIUHENHOIO PaCIPOCTPAHEHUS CBETOBBIX
Tydeit B OMHOPOAHBIX cpefax. 3aKOH OTpaXKeHHs. 3aKOH MPETOMIICHUS.
Ipunnun ®@epma. [onnoe orpaxenue. LIeHTpHpOBaHHBIE ONTUYECKHE CHCTEMBI.
[IpemomMieHme CBETOBBIX JIydel Ha IOBEPXHOCTH C(HepHUeCcKOTO 3epKaa.
Ipenomienue cBeTa Ha chepudecKkoil MOBEPXHOCTH pa3ziena ABYyX cpea. ToHkue
nuH3bL. V300paskeHne NpeIMeToB ¢ MOMOILBIO JTHH3. OCHOBHbBIE
(hoTOMETPHIECKNE BETUUHHBL.

/JTex/

6.2

OnexTpoMarHuTHBIEC KOJIeOaHUs 1 BOJHEL [ eomeTprueckas onrtuka /I1p/

6.3

UHTEP®EPEHIINA 1 AUDPPAKLMA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJIH. IHTep(hepeHIns cBeTa,
yCIIOBHE MakcuMyoB 1 MUHHMYMOB. Omeit FOHTa. MHTepdhepents crera B
TOHKHX IUIEHKaX U MiiacTuHkax. Onpeznenenue qudpakuun. [punnun [rolireHca
-®penens. Metop 300 Openens. Judppaknus OpeHens Ha KPYTJIOM OTBEPCTUH U
mucke. JTudpakus @payarodepa Ha ogHoi menu. Judpakus Opayrrodepa
Ha TU(PaKINOHHOHN pemIeTKe.

/JTex/

6.4

JICIIEPCHUA U TTIOJISAPU3AIIUS CBETA

Jlucriepcust cBeTa. DIIEKTPOHHAS TEOPHS AUCTIEPCHHU CBeTa. ECTeCTBEHHBIH 1
MOJISIPU30BaHHBIN cBeT. [loyspu3aius CBETa PH OTPAXKECHUU U IPSIOMIICHUH HA
rPaHHUIIE ABYX AUDIEKTPUKOB. [IpOX0rK/IeHHE CBeTa Yepe3 aHU30TPOIHbIE
KpucTaIbL. [Tosipr3anoHHbIe TIPH3MBI U ITOJISPOUALL. 3aKOH Majroca. AHallu3
MOJISIPH30BAHHOTO CBETA. BpaliieHue mIoCKOCTH OISPU3AIIHH.

/Jlex/




6.5

Boxnosas ontuka /TIp/

6.6

Wnrepdepennus ceera. Onsit OHTa. (M3MepeHne JUTMHHBI CBETOBOH BOJIHBI C
MTOMOTIBIO TUPPAaKINOHHOM perieTky). (OnpeneneHne moka3aTess MpeIoMICHUs
CTEKJIa C TIOMOIIBIO MUKpOCKota). /J1a6/

6.7

IIposepka 3akona Matoca. (Onpezaenenue kodpuinenTa noraoueHus
npo3paunsix Ten). (OnpeneneHue yria moJiHow nosspusaium). /J1ao/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TernaoBoe U3ITydEHUE U €T0 XapaKTepUCTHKU. 3akoH Kupxroda. 3aKoHsI
Credana - bonpimana u cmenienus Buna. ®opmyier Penes-/xunca u [Tnanka.
I'unoresa [Tnanka. @otonsl. ®oTodddexT. YpaBHeHNE DWHIITEIHA IS
BHemIHero (¢otoaddexra. JHeprusa u UMIyIsC (HoToHA. [laBIeHHe CBeTa.

B¢ dexr KomnroHa u ero aneMeHTapHas Teopus. EANHCTBO KOPITYCKYISPHBIX U
BOJTHOBBIX CBOICTB AJIEKTPOMArHATHOTO M3ITydeHUSI.

/JTex/

7.2

KganToBas onrtuxka /IIp/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHUKN 1 ATOMHOU ®U3NKHN
Crnektpsl aToMOB 1 MoJiekynn. CriekTp aroma Boiopoja. Teopust aToma BoJopo/ia
o bopy. 'umotesa ae bpoiinsa. CeoiictBa BonH ae bpoitsa. CooTHOIIEHHE
HeonpeneneHHocreil ['eiizenOepra. BomHoBast hyHKIUS U ee BEpOSITHOCTHAS
uHTeprperanus. Habmonaemple BETMIHHBI B KBAHTOBOW MEXaHHUKE M UX
nm3mepenust. O6mee ypasaenne Llpeannrepa. CrammoHapHoe ypaBHEHHE
peaunrepa. JBuxenue cBOOOTHON YacTHLIBL. J|BHKEeHUE B TIOTEHIINAIBHOM
sme. [ToTeHumaneHbIH 6apbep. ['apMoHMYecKHil ocHMIIIATOP. ATOM BOJOPOAa B
KBaHTOBOH MexaHuke. CriuH 3ekTpoHa. CIMHOBOE KBAHTOBOE YUCiO. [IpuHIUI
HEPa3ITMYUMOCTH TOXKAECTBEHHBIX YacTHIl. DepMUOHBI 1 GO30HEI.
[lepuonuueckas cucrema 31eMeHTOB MeHieneeBa.

/JTex/

7.4

OeMeHTHI KBAaHTOBOH MeXaHHUKHU U aToMHOU ¢usnku /T1p/

7.5

OmnpejesnieHre TeMIepaTypHO 3aBHCUMOCTH HHTCHCUBHOCTH U3TyICHHS HUTH
Jamiibl HakanuBauus.(M3ydeHne 3aK0HOB TEINIOBOTO HU3IYYEHHs C TIOMOIIBIO
SIPKOCTHOTO mupometpa.) /J1ad/

7.6

@Dotodrddexr. (CHATHE BOIBTAMIIEPHOMH, JIFOKCAMITCPHOH 1 CIIEKTpaTbHON
XapaKTepHCTHK (POTOIIEMEHTA U OIpeeneHrne paboThI BRIXOAa
anektpona). /J1ab/

Paznen 8. DU3UKA ATOMHOTI'O A/IPA 1 JIEMEHTAPHBIX YACTHUIL]

8.1

OJIEMEHTBI ®U3UK1 ATOMHOTI'O SIPA

Jedext maccel 1 sHepruUs cBsi3u siapa. CIuH sapa U €T0 MArHUTHBI MOMEHT.
Snepubie cuibl. Moaenu sipa. PaqnoakTHBHOE U3ITyYEHUE U €r0 BUJIBL. -
pacnaj. -u3JydeHue. -u3JIydeHue. SnepHble peakiiui 1 UX OCHOBHBIE THIIHI.
Peaxuus nenenus sapa. Llennas peaknus nenenus. Peakius cuHTe3a aTOMHBIX
sep.

/Jlex/

8.2

DJIEMEHTbBI ®U3UKU 3JIEMEHTAPHBIX YACTUIL]

Knaccel aneMeHTapHBIX YacTHII U BHIBI UX B3auMoercTBuid. Kiaccugukanms
9JIEMEHTapHBIX YyacTull. [IpHHIUT HEPA3TUYUMOCTH TOKIECTBEHHBIX YaCTHII.
CnuH U Ipyrue KBaHTOBBIE YMCIIA AJIEMEHTapHbIX. YacTHUIIbI U aHTUYACTHIIBI.
Bozonst u hepmMuoHbl. AfpoHs 1 Me30HBI. JlenToHbL. [IpomMexyTouHble 0030HBL.

KBapku 1 IJ1IOOHBI.
/Cp/
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DneMeHThI GU3UKH aTOMHOTO SIIpa U dJIeMeHTapHbIX yactull. /IIp/

Pazgen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

IoaroToBka k sekuusim /Cp/

18

9.2

IMoaroToBka k JlabopatopHbIM pabotam /Cp/

18

9.3

[MoaroToBka k mpakTuueckuM 3aHsTusM /Cp/

18

9.4

IToarotoBka k 3auety /Cp/

8,75




9.5 oaroToBka k snexusim /Cp/ 2 9

9.6 IToaroToBka K mpakTHueckuM 3aHsaTusM /Cp/ 2 18
9.7 Ioaroroska k maboparopHeM padotam /Cp/ 2 18
9.8 BrIinosHeHHe KOHTPOJIbHOM padoTsl /Cp/ 2 8,6

Paszgen 10. KonTakTHbIe Yachbl HA ATTECTALMIO

10.1 3auer /KA/ 1 0,25
10.2 KontponsHas pabora /KA/ 2 0,4
10.3 Koncymnpramus nepen sxzamenom /KD/ 2 2

10.4 Dx3amen /KD/ 2 0,35

5. OIEHOYHBIE MATEPHAJIbBI

OueHOYHbIe MaTepHalbl Ul IPOBEICHNUS IPOMEXYTOYHON aTTECTAlMU O0YJaIOMUXCS IPHUBEICHBI B IPHIOKEHUH K
paboueii mporpaMMe TUCHUILIHHBL.

@DOpMBI M BHIBI TEKYIIEr0 KOHTPOJISA IO AUCIHUIUINHE (MOMIYIIO), BHIBI 3aJJaHUH, KDUTEPHUH WX OICHUBAHUS,
pacopernenenue 6aIoB IO BUIAM TEKYIIETO KOHTPOJIS pa3pabaThIBAIOTCS MPEoJaBaTeNieM AUCIUIUINHEI C yIeTOM €€ CIICHU(BHIKY ’
JOBOZAATCS JI0 CBEJICHHS 00ydJaroIiXcsl Ha IEPBOM Y4eOHOM 3aHSTHH.

Tekymuii KOHTPOJIb YCIEBaEMOCTH OCYIIECTBIISETCS IMIPENoAaBaTeleM JUCIUILIAHBI (MOIYIIA), KaK HMpPaBHIIO, C
ucronp3oBanreM SHOC min myTeM IMpoBEepKH MHCBMEHHBIX Pa0oT, IPEIyCMOTPEHHBIX PAaO0YNMH IIPOTPaMMaMH JTUCIUIIIHNH B
paMKax KOHTaKTHOH paboTHl U CAaMOCTOSTENbHON paboThl oOydatomuxcs. s pukcupoBaHus pe3ylnbTaTOB TEKYLIETO KOHTPOJIS
MoxeT ucnomnssopaTbes DMOC.

6. YAEBHO-METOAWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHad JIMTepaTypa

ABTOpBL, COCTaBUTENU 3arnmaBue W3natensc Om. axpec
TBO, TOJ
JI1.1 |Cagennes 1. B. Kypc o6meit pusuku. T. 3. KBanToBas ontuka. ATOMHas CaHKkT- https://e.lanbook.com/bg
(usnka. dusuka TBepaOrO Tena. Ou3nKa aTOMHOTO Spa U [etepOyp
AJIEMEHTapHBIX YaCTHIl: ydeOHOe mocoone r: Jlans,
2018
JI1.2 | Cagenbes 1. B. Kypc o6meit pusuku. T. 2. DIEKTpUUECTBO U MarHETU3M. CaHKkT- https://e.lanbook.com/bg
Bounael. Ontuka: yaebHoe ocooue [etepOyp
r: Jlanp,
2018
JI1.3 | Casenbes 1. B. Kypc o6meit pusuku. T. 1. Mexanuka. MonekynspHas CaHkT- https://e.lanbook.com/bg
¢u3mka: yaeGHOE ocodme ITetepbyp
r: Jlans,
2019




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Om. agpec
TBO, I'OJ1
JI1.4 |YeptoB A.T., O6mas usnka Mocksa: | http://www.book.ru/bool
Bopo0OreB A A., KnoPyc,
Makxkapos E.®., 2020
Oszepos P. I1., Xpomos
B.1.
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue Wsnatensc On. agpec
TBO, TOJ
JI2.1 |Ianxapus W.IT., Oobmas ¢usnka. COOpHUK 3a1a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Ky6apes C.1., 2019
Pa3unosa C.M.
JI2.2 [BopobOneB A.A., 3a1auHuK 10 (hHI3HUKE Mocksa: | http://www.book.ru/bool
UeptoB AT KuoPyc,
2017

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOTYMH, UCIIOJb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1mo IMCuuIJinHe

(Mony.Jio)

6.2.1 TlepeyeHb TMLEH3HOHHOIO U CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOIPAMMHOIO0 00ecneYeHust

6.2.1.1 | MS Office

6.2.2 TlepeueHb MpoecCHOHATBHBIX 023 TaHHBIX H MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBenHOHAyuHBIN 00pazoBaTenbHbIi mopTai: http://en.edu.ru/

6.2.2.2

MexayHapoaHas npodeccruoHanbHas 6a3a naHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbranT miroc

6.2.2.4

T'apant ACITMXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIA)

7.1

VyeOHble ayqUTOPHHU IS IPOBEACHHUS 3aHATHI JICKIMOHHOTO THITA, YKOMILUICKTOBAHHBIC CICLUATN3HPOBAHHO
MeOeITbI0 M TEXHHUSCKUMH CPEICTBAMU 00YHIEHHS: MYJIbTHMEINITHOE 000pyIOBaHUE IS ITPETOCTaBICHUS yaeOHON
nH(pOpManKH OOJIBIION ayTUTOPUH H/HIIH 3BYKOYCHIINBAIOIIee 000PyI0BaHKE (CTAIIMOHAPHOE HIIH IIEPEHOCHOE).

7.2

Y4eOHBIe ayTUTOPUH AJIS IPOBEACHHS 3aHATHI CEMIHAPCKOTO THIIA, TPYIIIOBEIX M HHANBHYaJIbHBIX KOHCYIbTAIHH,
TEKYIIEro KOHTPOJIS ¥ IIPOMEKYTOYHOH aTTeCTallnH, yKOMIIEKTOBAaHHbIE CIICNUAN3HPOBAHHON MEOETbI0 U
TEXHUYECKHMH CPEACTBAMH OOyUCHUS: MyJIbTUMEANHHOE 000pyI0BaHNE W/MIIN 3ByKOYCHITMBAIOIIEe 000pyI0BaHIE
(cTanMoHapHOE WM IIEPEHOCHOE)

7.3

[ToMermeHus U1 CaMOCTOSITENEHOM PabOTHI, OCHAILICHHBIE KOMITBIOTEPHOM TEXHUKON ¢ BOBMOYKHOCTBIO TTOAKITFOUCHHUS K
cet "MHTEepHET" M 0O€ECIIeueHneM JOCTYIIa B AJIEKTPOHHYIO HH(POpMamOHHO-00pa30BaTeNbHYIO CpeLy YHUBEPCHTETA.

7.4

IMomenteHust A1 XpaHeHHsT ¥ NPO(QUIIAKTHISCKOTO 0OCITY)KHBAaHUS yaeOHOTO 000pyIOBaHHS

7.5

JlabopaTopuu, OCHAIIICHHBIE CIIEIUAIBHBIM Ja00PaTOPHBIM 000PYIOBAHUEM:

7.6

JlabopaTopust MeXaHHUKH, BKITFOJAIoNIast: 010K 3nekTpoHHbii @M1/1, mammaa AtByna ®M11, masTHuK Maxkcemna
®M12, yausepcambHbIA MasTHUK DM 13, masTHrk Ob6epbexa @M 14, moxyns FOnra n moayns cisura ®M 19,
coynapenue mapoB ®M17;

7.7

JlaGopaTopus dJIEKTpUIECTBa U MarHeTH3Ma, BKIrodaromast: creHasl TKO anekTpudecTBa U MarHeTu3ma, B TOM 4UCIie
ocuuiutorpadsl C1-94, reHepaTopsl CUTHATIOB HU3KOYacTOTHBIE I'3-118, HCTOUHUKH MUTaHUS, Mara3uHbI COTIPOTUBIICHHUH,
Habop Moynei OI13;




7.8

JlaGopaTopusi ONTHKH, BKITIOUAIOMIAsk KOMITIEKT ONTHYEcKoTo o0opynoBanus PMC, B ToMm umcre: 6a3b! ONTHYECKOM
CKaMbH, MOJIYIPOBOJAHUKOBBIC JIa3ePhl C FOCTUPOBOYHBIM MOIYIEM, (DOTONPHEMHUKH, HA0OD JINH3, KPaHbI C MACIITAOHOM
ceTkoit; aBroTpancdopmatop ogaodasusii JIATP-2,5; koMrutekT dosmmid.




