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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1| Ilens npenogaBaHus OUCLHUILINHBL

1.2 | dopmupoBaHze y 00yHAIONIMXCS €CTECTBEHHOHAYYHOTO MUPOBO33PCHHMS; HAYIHOTO MBIIIICHHS; IIEJIOCTHOTO
IIPE/ICTABICHNS O (DM3UIECKHIX 3aKOHAX OKPYKAOIIETO MUPA B X €IMHCTBE M B3aMMOCBSI3H; HABBIKOB IPUMEHCHII
MOJ0XKEHUH (PyHIaMEeHTaTbHON (PU3UKHU MIPU PEIICHUH KOHKPETHBIX IPEAMETHO-IPO(UIBHBIX 3a/1a4; TEOPETHUECKON U
[IPAKTUYECKOM 6a3bl 111 YCIEIIHOTO OCBOSHHS UMH CHELUAIbHBIX TUCLUIUINH.

1.3 | 3amayu QUCHUTUINHEL:

14— OCBOEHHE O0YJAIONIMMHUCA 3HAHMI 00 OCHOBHBIX (DM3WYECKHX SBJICHHUSX M IPOIECCAaX, OCHOBHBIX (PH3MUECKHX
BEJIMYMHAX U (PU3NUECKUX KOHCTAHTaX, OCHOBHBIX (PU3MUECKUX 3aKOHAX M TPaHUNAX UX MPUMEHUMOCTH,
(byHIaMEHTaIbHBIX (PU3UYECKUX IKCIIEPUMEHTAX U UX POJIU B Pa3BUTHU HayKH, HA3HAYECHUH W IIPUHIMIIAX JEHCTBHS
BaXHEHUIINX (PH3UIECKHUX ITPHOOPOB;

1.5|- puoOpeTeHne OOYJAIONIMMUCS YMEHHH OOBSICHUTH OCHOBHBIC HaONIOMaeMble PHUPOIHBIC H TEXHOTCHHEIC
siBIIeHHS ¥ 9(h(HeKThl Ha 0a3e 3aKOHOB KIIACCHYECKON M COBPEMEHHON (DM3HKH;

1.6 |- pruoOpeTeHne 0O0YJAIONMMHUCS YMEHHH M HaBBIKOB MCIOJIG30BAHUSA METOIUKH (DH3MICCKUX H3MEPeHUI U
00pabOTKH YKCTIEPUMEHTAIBHBIX TaHHBIX, UCIIOIE30BAHHS METOIOB (PU3MUECKOTO MOJICIUPOBAHUS [UIST PEIICHHS
KOHKPETHBIX €CTECTBCHHOHAYYHBIX M TEXHUUCCKUX 32124,

1.7]— npuoOpereHne 00yJaroNIMUCA HABBIKOB KCIUTyaTAallMH OCHOBHBIX MPHOOPOB M 00OPYAOBAHUS COBPEMEHHOU
¢duznueckoit 1aboparopuu, 06pabOTKH U MHTEPIPETUPOBAHUS PEIYIBTATOB IKCIIEPUMEHTA.

1.8

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

Huk (pazmoen) 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, MATEMAaTUYCCKOTO aHaJIn3a U MOJCINPOBAHU A

OIIK-1.2 HpI/IMCHHCT OCHOBHBIC ITOHATHSA U 3aKOHBI €CTCCTBCHHBIX HAYK IJIA pCIICHUA Hpe,Z[MeTHO-HpO(bI/IJ'ILHBIX 3a1a4

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYIHBIE METO/IB TEOPETHYECKOTO M 3KCIIEPUMEHTAILHOTO MCCIICIOBAHIS 0OBEKTOB, IPOIIECCOB,
SIBJICHUH; IPOBOAMT 3KCIEPUMEHTBI 110 3aJAHHOM METOAMKE U aHAIU3UPYET PE3YIbTAThI

B pe3yabTaTe ocBOeHUsI AMCUMIIJIMHBI (MOAYJIs1) 00y4YAIOIINIACS A0JIKEH

3.1 |3naTh:

3.1.1 [ ocHOBHBIE IOHATHS M 3aKOHBI KIIACCHUECKOW M COBPEMEHHOH (PU3UKH U UX POJIb B PEIICHUH ITPEAMETHO-TIPO(IIIBHBIX
3a1ad4;

3.1.2 | METOIbI TEOPETHYECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS (PU3MUECKHX OOBEKTOB, IIPOIECCOB U SIBIICHHIA,
METOIUKY IPOBEACHUS H 00pabOTKU pe3yabTaTOB (PU3UUECKOTO IKCIEPUMEHTA

3.2 | YmeTh:

3.2.1 | ucrionp30BaTh OCHOBHBIE OHATHS M 3aKOHBI (PU3NKH JUIS pENIeHHS IPeIMETHO-ITPOQHUIBHBIX 3a1a4;

322 NPUMCHATDH METOAbI TCOPETHUCCKOTO U SKCIICPHUMEHTAJIBHOTO UCCIICAOBAHUS (1)H3I/I‘{eCKI/IX 06LCKTOB, mpoueccoB 1
HBJ’IGHPIf/i, IpOBOAUTH (bl/ISI/IquKI/Ie OKCIICPUMCHTHI 110 SaZ[aHHOfI METOOUKE U O6pa6aTBIBaTB HX pE3YIIbTAaThl

3.3 | Bnagern:

3.3.1 | HaBBIKAMH MMPUMEHCHUA OCHOBHBIX MOHATUNA U 3aKOHOB KJIACCUYECKOM U COBpeMeHHOfI (I)I/ISI/II(I/I T pCIICHUS TPEAMETHO-
HpO(i)I/IJIBHBIX 3aJla4, HaBbIKaMH

3.3.2 | npuMeHeHHsI METOJI0B TEOPETHIECKOTO M SKCIIEPIMEHTAIBHOTO HCCIEA0BaHNs (PU3MIECKUX 0OBEKTOB, IIPOIIECCOB
SIBTICHUH, HABBIKAMH TIPOBEICHNS (PU3NIECKHUX HKCIIEPHMEHTOB TI0 33JaHHOH METOMKE B 00pabOTKH UX PE3yNbTaTOB

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 KNHEMATHUKA MATEPUAJIBHOU TOYKH IIpenmer u 1 4
METOJbl MEXaHUKU. MoJienn MaTepruanbHOM TOUKU U TBepAoro tena. [lonsartue
CHCTEMBI OTCUETa. BEKTOPHOE U KOOPJMHATHOE ONUCAHUE JIBUIKEHUS
MaTepuanbHoi Touki. OCHOBHBIE KHHEMATUUECKUE XapAKTEPUCTHKU
MaTepUaIbHON TOUKH: paJuyc-BEKTOP, IEpEMEILEHNE, IPOHIEHHBIN IyTh,
CpEZHss U MTHOBEHHAs CKOPOCTb, CPEJIHEE U MTHOBEHHOE YCKOPEHUE,
TaHTeHIIMAIbHOE U HOpPMalIbHOE YCKOpeHue. BpamaTensHoe IBIKEHUE
MaTepuaibHON TOYKH. BeKTOpHI yriia NoBopoTa, YIIIOBOH CKOPOCTH U YITIOBOTO
yckopeHus. CBS3b MEX/Iy YIJIOBEIMU M JIMHEHHBIMU BeTHInHAMH. /JIex/




1.2

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

1.3

Kunemaruka matepuansHoii Touku /T1p/

1.4

OCHOBBI JUHAMUKU TTIOCTYITATEJIbBHOI'O ABUXXEHUA TEJIA
IToctynarensHoe aBuxenue. Ilepsblit 3akoH Hbtorona. [loHsTHE HHEPTHOM
Maccsl Tena. Bropoii 3akon HeiotoHa v monsitue cunsl. TpeTuil 3akoH HeroroHa.
Bunst cun. Cuna TsKeCcTH, CHila BCEeMUPHOTO TATOTEHUS, CUJIA YIIPYrOCTH, CHIIa
Tpenus. HemnepuunanbHeie cucteMsl otcuera. L{eHTpoOeKHbIe CHITBI HHEPIIUU 1
cusl Kopuosuca. /JIex/

1.5

OCHOBEBI JAVMHAaMHUKHU MMOCTYIATCIIbHOI'O ABUXKCHUA TCIa /Hp/

1.6

W3ydenne 3aKOHOB MOCTYNATEIFHOTO ABMKEHHS C IOMOIIIBIO MaIITIHE
AtByna. /J1a6/

1.7

3AKOHbBI USMEHEHI A 1 COXPAHEHHWA UMITVJIBCA, SHEPTUU 1
MOMEHTA UMITYJIbCA Nmmynbe
MaTepUaIbHOW TOYKH U MEXAHUYECKOM CHCTEMBI, 3aKOH €TI0 U3MEHEHUS U
coxpaHeHus. [{eHTp Macc MEXaHUYECKOW CUCTEMBI U YPABHEHUE €0 JIBUXKCHUS.
Kunernueckast 3Heprus 1 3akoH ee u3MeHeHus. KoncepBaTuBHBbIE U
HEKOHCEepBaTHBHbIE CUIbL. [loTeHInanbHast sHeprusi. CBsi3b MEXIY
NOTEHIMAIBHOM dHEprueil U CUIoi. 3aKOH U3MEHEHUS U COXPAaHCHHUS IIOJIHON
MEXaHUYECKOM dHEepruH cucTeMbl. MOMEHT UMITylbca MaTeprUaIbHOW TOUKU U
MEXaHMYECKOH CHCTEMBI, 3aKOH €ro M3MEHEHHS U coxpaHeHusl. /JIex/

1.8

3aKOHBI I3MEHEHHUS ¥ COXPAHEHHS UMITYNbCa, SHEPTHU U MOMEHTA
nmryneca /I1p/

1.9

ITpoBepka 3aKOHOB COXPAHEHUS HMITYJIbCa U SHEPTHH IIPH coynapeHuu ten /J1ad/

1.10

JNHAMUKA BPAILATEJIbHOI'O IBMJKEHIWA TBEPIOI'O TEJIA
OCHOBHOM 3aKOH BPAaIIaTEILHOTO JIBYKEHHSI TBEPIOTO TeJla BOKPYT
HEMOoABWKHOU och. MOMeHT uHepuuu. Brruncnenne MOMEHTOB HHEPLUU
OJIHOPOJHBIX CUMMETpUUHBIX Ted. Teopema IllTelinepa u ee npuMeHeHue.

KuHeTnueckas sHeprus BpallaTebHOTO JBUKEHHUS TBEPIOTO Tea.
/Jlex/

JlmHaMuKa BpaliaTelbHOTO ABMKEHUs TBepaoro Tena /IIp/

1.12

W3yyeHre TMHAMHUKY BPAIIATEIHLHOTO BHXKEHUS C TOMOIIBIO MAsITHUKA
Oo6epOeka. /J1a6/

1.13

Masruuk Makcgemnna. OnpezeneHrne MOMEHTa MHEPITUH TeJ U MTPOBEpKa 3aKOHa
coxpaHeHHs dHeprud. /J1ad/

MEXAHWYECKHUE KOJIEBAHUA

Onpenenenue koynedanuil. XapakTepUCTUKU FapMOHUYECKUX KOJIeOaHUi.
@opmyrna ciioxeHns IByX TapMOHUUYECKHUX KoneOanuit. [Ipumepsr
KoJIeOaTeNbHBIX CHCTEM: MPYKHHHBIN, MATEeMAaTHUSCKUH 1 pusmaeckuii
MAasTHUKH. YPaBHEHHUE 3aTyXAIOMIX KOJIeOaHUI U eT0 pelleHHe.
XapaKTepUCTUKHM 3aTYXaIOMHUX KoneOaHnil. Y paBHEHNE BHIHYK/ICHHBIX
KoJieOaHMIA 10T IefCTBHEM TapMOHHYECKN H3MEHSIOMICHCS BHEIITHEH CHIIBI U €T0
pelenue. SIBienue pe3oHaHca.

/JTex/

Mexanunueckue koaebanus /T1p/

Onpenenenne yCKOPEHUsI CBOOOTHOTO TIaICHHSI TPH TOMOIIN MaTEMaTHIeCKOTO
MmasaTHHKa. /JI1ab/

Omnpenenenne MOIYIS CIBUTA C IOMOIIBIO MPYXKUHHOTO MasiTHUKA. /J1ab/

Paznen 2. TEPMOJUHAMUKA U MOJIEKYJIAAPHAS ®U3UKA

2.1

QJIEMEHTBI TEPMOJNMHAMMUWKN OcCHOBHBIE
ompeeNieHNs U MOHATHS TepMOAMHAMUKK. HyneBoe Hayano TepMOoIMHAMUKY U
MoHsATHE TemIiepatypsl. TepMoauHamMudeckue GpyHKInU cocTosiHus. [lepBoe
Hauano TepmoanHaMuku. TernmoemkocTs. M3onpoueccsl. Bropoe nauano
TEPMOJIMHAMUKHU B pa3InYHbIX GopMyTupoBKax. [ToHATHE TEIUIOBOW MAIIUHEIL.
KIIJ] Tennmooii mammael. [{ukn Kapao u reopema Kapno. HepaBeHcTBO
Knay3uyca. DuTponus. Tperbe HaYano TepMOIUHAMUKH. /JIek/

2.2

OnemeHTH TepMoauHaMukH /T1p/

23

Onpenenenne ko3 duimenta BI3KOCTH KUIKOCTH 110 MeToxy Ctokca. /J1a6/
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OJIEMEHTBI CTATUCTUYECKOU ®N3NKU.

OCHOBHBIE N10JIOKEHHS KWHETUYECKOW TEOPUHU UICAIbHOTO ra3a. Y paBHEHHS
COCTOSTHUS HI€ATbHOTO U PEaIbHOTO Ta3a. Y paBHEHNE KHHETUYECKOU TEOPUH
ra3oB 1 nasneHus. @azoBoe npocrpancTBo. OyHKLMA pacnpeneneHus.
Krnaccuueckas u kBaHTOBast craTucTUKa. Pacnipenenenne Makcsenia.
Bapometpuueckas popmyna. Pacnpenenenue bonbpumMana. [Tonstue o
KBaHTOBOH cratuctuke boze-Oitnmreitna n ®epmu-/upaka. CBA3b SJHTPOIUH C
TEpPMOIMHAMUYECKOM BEPOSATHOCTHIO. SIBIICHUS IIEpEHOCa.

/Jlex/

2.5

OrnpesieneHre OTHOIICHUSI TEINIOEMKOCTEH ra3a METO/I0M anabaTH4eckoro
pacmupenwst. /J1a6/

2.6

OnemeHTHI cratrcTHdecKoi ¢usnku /I1p/

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 MaTepHaabHON TOUKU. DHEPrus B
CTICIMATEHON TeopHn OTHOCHTENbHOCTH. /Cp/

Paznen 4. JJIEKTPUYECTBO U MATHETU3M

4.1

SJIEKTPOCTATHYECKOE ITIOJIE B BAKYYME

OneKTpUYECKUi 3apsz U dNEeKTpocTaTHYeCKoe noie. HampskeHHOCTD 1
MOTEHIMAJ 3JIEKTPOCTATUUECKOTO 10J1s1. CBOMCTBO CyNEepHO3ULUY IS
ANIEKTPOCTATHUECKUX MOJIeH. CBsI3b MEXK Ty HANPSHKEHHOCTHIO
INEKTPOCTATHYECKOTO MOJIS U MOTeHIHanoM. [IoTok BekTopa Halps»KeHHOCTH
JNIEKTPUYECKOTO MOJIs Yepe3 MOBEPXHOCT U TeopeMa I'aycca. [Ipumenenne
TeopeMsl ['aycca k pacueTy ayieKTpocTaTHuecKkux noJieil. Teopema o nupKynsauuu
JUISL BEKTOPA HAIIPSXKEHHOCTH AIIEKTPUIECKOTO MOJISL.

/Jlex/

4.2

OJIEKTPOCTATHUYECKOE IIOJIE B ITPOBO/ITHUKAX 1 JUDJIEKTPUKAX
ONEeKTPUYECKUN JUIOIb U 3IEKTPUUECKUN AUTTONBHBIA MOMEHT. /lunonpHble
MOMEHTHI MOJIEKYJ JU3JIeKTpHKa. [1oJsipHbIe U HETIOJIIPHbIE AUAIEKTPUKH.
Honspuzauus ausnexTpukos. Bextop nonspuzauuu. Teopema "aycca nis
BEKTOpa NnoJisgipu3anuu. Bekrop 31eKTpruuecKoro cMelleHus. Y cloBus Ha
TpaHule IBYX IUAIEKTPUKOB. [IpOBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
DNEeKTPOEMKOCTb YeIMHEHHOTO NpoBoAHHUKA. KOoHIeHCaTOpbl. DHEprusi CUCTEMBI
3apsI0B U AIEKTPUUECKOTO TIOJISL.

/JTex/

4.3

DIEeKTPOCTATHIECKOE TOJIe B BaKyyMe U BemecTse /I1p/

44

HccnenoBanue siekTpocTaTnieckux nojei. (M3ydenue 3akona Oma.) /J1a6/

4.5

MNOCTOAHHBIN DJIEKTPMYECKNU TOK

YcnoBus CyIecCTBOBAHUS TOCTOSHHOTO 3IIEKTPUYECKOro Toka. Cuna u
IUIOTHOCTh TOKA. YpaBHEHHE HENPEPHIBHOCTHU. 3akoH OMa 1151 OTHOPOJAHOTO
y4acTKa LenH. DIEeKTPOABIKYIIas CUila U HanpsbkeHue. 3akoH OMa 1iis
HEOAHOPOIHOTO ydacTka renu. I[Tpasuma Kupxroda. IIpumepsr pacuera
Pa3BETBIICHHBIX JIEKTPUUYECKUX Lienel ¢ moMoIkio mpaBui Kupxroda. Pabora u
MOIIHOCTh TOKa. 3akoH J[xoyus-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 3apsana, cuia Jlopenna, 3akoH Amrepa. Teopema 0 HUPKYIALUN
JUIsl BEKTOpa MarHUTHOM MHIYKLMU U ee npuMeHeHue. Teopema ["aycca nis
MarHUTHOTO MOJIS.

MarHuTHble MOMEHTBI aTOMOB U MOJIEKYJI. BEKTOp HAMarHU4EHHOCTH BEILECTBA.
Teopema 0 LMPKYIALUMY AJI1 BEKTOpAa HAMarHU4EHHOCTH. MarnuTtHas
BOCIPUUMYHMBOCTh U MarHUTHAs IPOHUIIAEMOCTD BellecTBa. HampsikeHHOCTh
MAarHuTHOTO 1oJis. TeopeMa o HUPKYISALUY U1 BEKTOPbI HAIIPSKEHHOCTH
MAarHUTHOTIO NOJIS. Y CJIOBUSL UL MATHUTHOTO IIOJISl HA TPAHULIE pa3ieia AByX
cpen. Jluamarnetuku, napamarieTuku. deppomarseTuky. MarHuTHbINA
rucrepesuc. Temneparypa Kropu. [Ipupona ¢peppomarnerisma.

/JTex/




4.8

IMocTossHHOE MarHUTHOE TI0JIE B BaKyyMe U BemecTse /IIp/

4.9

OmnpezerneHre OTHOIICHNUS 3apsiia AJIEKTPOHA K €T0 Macce METO/I0M MarHeTpoHa.
(Ompenenenne ropu30HTALHON COCTABIISIONICH WHITYKIIMA MarHATHOTO TIOJIS
3emin) /J1a6/

4.10

Omnpenenenue paboThl BEIXOA 3JIEKTPOHOB U3 MeTaia. /J1ab/

4.11

SJIEKTPOJJMMHAMHUKA

3akoH AneKkTpoMarHuTHOU HHIYKIWH. [IpaBuio Jlenna. CriocoObl H3MEHEeHHs
MarHMTHOro noroka. [Ipupoaa a3mekTpoMarHuTHOM UHAYKIUH. SIBieHue
camouHAykuu. MHIyKTUBHOCTE. B3anmHas nnaykius. Bzanmuas
MHAYKTUBHOCTB. Teopema B3auMHOCTU. Tok cMmeleHus. TeopeMa o HUPKYIaLuu
MarHUTHOTO I0JIS B CIy4ae IPUCYTCTBUS NEPEMEHHBIX MIEKTPUYECKUX IIOJICH.
VYpaBHeHus MakcBesia B HHTErpaibHOi popme. /JIex/

4.12

Onexrpoannamuka /TIp/

4.13

W3zyaenne sBneHns B3auMHOH HHAYKIMN.(CHATHE KPUBOW HAMarHWIUBaHUS U
MeTJIM THCTepe3nca ¢ MOMOIIBI0 ocumiorpada.) /J1ad/

Pasnea 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKHUE KOJIEBAHUA

KonebarensHbrii koOHTYp. CBOOOIHEIEC HE3aTyXaIONIHNE U 3aTyXaIONIHe
rapMOHMYECKHE KoJieOaHUs B KosebaTensHOM KoHType. DopMyna s meproaa
KoJieOaHui. BeIHy)XI€HHBIE TADMOHUYECKHE KOJIEOaHHs B KOJIeOATEIbHOM
KOHTYpC. SIBeHmne pC30HaHCa. HepeMeHHHﬁ TOK. AKTI/IBHOG, HWHAYKTHUBHOC U
€MKOCTHOC COIIPOTUBJICHUEC B LICTIA IIEPEMEHHOTO TOKA. PabGora u MOOIHOCTH B
LIENH [IEPEMEHHOT0 ToKa. JlelicTByIolIee 3HaYeHNE TOKa Y HaIIPSDKCHUS.

/Jlex/

5.2

DJIEKTPOMATHUTHBLIE BOJIHBI

DKCIEPUMEHTATBHOE MOJYYCHUE IICKTPOMATHUTHBIX BOJH. CyIIIeCTBOBaHUE
SIIEKTPOMATHUTHBIX BOJH KaK CIEJCTBUE YpaBHeHH MakcBea.
JuddepenimaibHoe ypaBHEHUE JICKTPOMAarHUTHOM BOJIHBL. CBSI3b MEXILY
BEKTOPaMH HANPSDKEHHOCTH 3JIEKTPHYCCKOTO M MATHUTHOTO TIOJICH B
JIIEKTPOMATHUTHOH BoJHe. [IpenoMiIeH e 31eKTPOMArHUTHBIX BOJIH Ha TPAHHIIE
paszena JByX Cpell. DHEPrHsi ¥ UMITYJIbC JJIEKTPOMATHUTHBIX BOJIH.

/Jlex/
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VccnenoBaHne 3aTyxaromux KoedbaHuii B kosebaTensHOM KoHType /J1ab/

Paznea 6. OIITUKA

6.1

T'EOMETPUYECKA S OIITHUKA.

ITonsiTue cBeTOBOTO Jy4a. 3aKOH IPSMOIUHENHOIO PAaCIPOCTPAHEHUS CBETOBBIX
Tydeit B OMHOPOMHBIX Cpefax. 3aKOH OTPaXKeHHs. 3aKOH IPEIOMIICHHUS.
Ipunnun ®@epma. [onnoe orpaxenue. LIeHTpHpOBaHHBIE ONTUYECKHE CHCTEMBI.
[IpemoMieHe CBETOBBIX JIydel Ha MOBEPXHOCTH CHEepPUIECKOTO 3epKaa.
IIpenomiuenue cBeTa Ha chepudecKoil MOBEPXHOCTH paszena AByX cpel. ToHkue
nuH3bL. V300paskeHne NpeIMeToB ¢ MOMOILBIO JTHH3. OCHOBHbBIE
(hoTOMETPHIECKNE BETUYHHBL.

/JTex/

6.2

OneKTpoMarHuTHEIE KOIeOaHus U BOJHEL ['eomerprueckas onruka /I1p/

6.3

UHTEP®EPEHIINA 1 AUDPPAKLMA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. MHTepdepeHIus cBera,
yCIIOBHE MakcuMyoB 1 MUHHMYMOB. Omeit FOnTa. MHTepdepenis crera B
TOHKHX IJICHKax U mactunkax. Onpenenenue auppaxunu. [Ipunnun [oiirenca
-®penens. Meton 300 Openens. Judppaknus OpeHens Ha KPYTIIOM OTBEPCTUH U
mucke. JTudppakus @payarodepa Ha ogHol menu. Judpakius Opayarodepa
Ha TU(PaKINOHHOHN pelIeTkKe.

/JTex/

6.4

JICIIEPCHUA U TTIOJISAPU3AIIUS CBETA

Jlucriepcust cBeta. DIIEKTPOHHAS TEOPHs TUCIIEPCHH cBeTa. ECTecTBeHHbINH U
MOJISIPU30BaHHBIN cBeT. [loyspu3aius CBETa PH OTPAXKECHUU U IPSIOMIICHUH HA
IPaHHUIIE ABYX JUAIICKTPUKOB. [IpoX0XK/IeHHE CBETA Yepe3 aHU30TPOITHBIE
KpucTauIbl. [Tosipr3anoHHbIe IPH3MBI U TOJISPOUAbL. 3akoH Majroca. AHaIn3
MOJSIPU30BAHHOTO CBETA. BpaliieHre mI0CKOCTH TOISPU3AIIHH.

/JIex/




6.5

Boxnosas ontuka /TIp/

6.6

Wnrepdepennus ceera. Onsit OHTa. (M3MepeHne JUTMHHBI CBETOBOH BOJIHBI C
MTOMOTIBIO TUPPAKINOHHOM perieTky). (Onpenenenre mokasaTemns MpeIoMICHUS
CTEKJIa C TIOMOIIBI0 MUKpOcKoma). /JIa6/

6.7

IIpoBepka 3akoHa Maitoca. (Onpeznenenue KodpQuuneHTa NorIoUIeHUs
npo3paunsix Ten). (Onpenenenue yria moJHo# nospusaiun). /J1ao/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemnoBoe U3Iy4eHUE U €r0 XapakTepucTHKH. 3akoH Kupxroda. 3akoHbl
Credana - bonpimana u cmenienus Buna. ®opmyier Penes-/xunca u [Tnanka.
T'unoresa [Tnanka. @ortonsl. ®oTodddexT. YpaBHeHHE DWHIITEHHA IS
BHemIHero ¢oroaddexra. JHeprus u UMITyIsC hoToHa. J[aBneHue cBeTa.

Do dexr KomntoHa u ero snemMeHTapHas Teopusi. ETUHCTBO KOPITYCKYIIIPHBIX U
BOJTHOBBIX CBOFICTB 3JIEKTPOMAarHUTHOTO M3ITyICHHUS.

/JTex/

7.2

Ksanrosas ontuka /IIp/

7.3

OJIEMEHTBI KBAHTOBOU MEXAHUKU 1 ATOMHOU ®U3NKU
Crnektpsl aToMOB 1 MoJiekynn. CriekTp atoma Bojopoa. Teopus aToma Bogopoaa
o bopy. 'umotesa ae bpoiinsa. CeoiictBa BonH ae bpoitsa. CooTHOIIEHHE
HeonpeneneHHocreil ['eiizenOepra. BomHoBast hyHKIUS U ee BEpOSITHOCTHAS
uHTepnperanus. Habmonaemple BETMIHHBI B KBAHTOBOW MEXaHHUKE U HX
nm3mepenust. O6mee ypasaenne Llpeannrepa. CrammoHapHoe ypaBHEHHE
peaunrepa. JBuxenue cBOOOTHON YacTHLIBL. J|BHKEeHUE B TIOTEHIINAIBHOM
sme. [ToTeHumaneHbIi 6apbep. ['apMoHMYecKHil ocnmnIATOp. ATOM BOJOPOAa B
KBaHTOBOH MexaHuke. CrinH 3ekTpoHa. CIIMHOBOE KBAHTOBOE YMCIO. [IpuHIUI
HEPa3ITMYUMOCTH TOXKIECTBEHHBIX YacTuil. DepMUOHBI 1 OO30HEI.
[lepuonuueckas cucrema 31eMeHTOB MeHieneeBa.

/JTex/

7.4

OneMeHTHI KBAaHTOBOI MEXaHHUKH U aToMHOU (u3nku /I1p/

7.5

OmnpejesnieHre TeMIepaTypHO 3aBHCUMOCTH HHTCHCUBHOCTH U3TyICHHS HUTH
Jamiibl HakanuBaHus.(M3ydeHne 3aKOHOB TEMIIOBOTO HU3IIYYEHHs C TIOMOIIBIO
SIPKOCTHOTO mupometpa.) /J1ad/

7.6

@®otodrddexr. (CHATHE BOIBTAMIIEPHOMH, JIFOKCAMITCPHOH 1 CIIEKTPaTbHON
XapaKTepUCTHUK (POTOITEMEHTA U OTpeeTeHIe pabOThI BBIX0O/A
anekTpoHa). /J1ab/

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

8.1

OJIEMEHTBI ®U3NK1 ATOMHOI'O AIPA

Hedext maccel 1 9HepruUs cBsizu siapa. CIuH siIpa U €r0 MATHUTHBI MOMEHT.
Snepubie cuibl. Moaenu sipa. PaqnoakTHBHOE U3ITyYEHUE U €r0 BUJIBL. -
pacnaj. -u3JIydeHHe. -u3JIydeHue. SnepHble peakiiui U KX OCHOBHBIE THIIBI.
Peaxnus nenenus sapa. Llennas peaxius nenenus. Peakius cuHTe3a aTOMHBIX
sep.

OJIEMEHTBI ®U3UKU SJIEMEHTAPHbBIX YACTUL]

Knaccel anemMeHTapHBIX YacTHIl U BUIIBI X B3auMoieicTBuid. Kitaccudukarus
3J€eMEHTapHbIX YacTull. [ [puHIUI HEpa3TMYUMOCTH TOKIECTBEHHBIX YaCTHULL.
CnuH 1 Ipyrue KBAaHTOBBIE YMCIIA AJIEMEHTAPHBIX. YacTHIIBl M1 aHTUYACTHUIIBI.
Bbo3onbl 1 epMUOHBL. APOHBI ¥ Me30HBI. JlenToHbI. [IpoMexyToYHbIC GO30HbI.
KBapku 1 I1I0OHBI.

/JIex/

8.2

OneMeHTHI (PU3UKKA ATOMHOTO SIpa U dJIeMeHTapHbIX yactull. /TIp/

Pazgen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

oaroToBka k nexuusim /Cp/

18

9.2

IMoaroToBka k ylabopatopHbiM pabotam /Cp/

18

9.3

[MoaroToBka k mpakTruueckuM 3aHsATHIM /Cp/

18

9.4

IToarotoBka k 3auety /Cp/

8,75

9.5

IMoaroToBka k siekiusim /Cp/




9.6 IMoaroroska k mpakTHuecKuM 3aHATHsIM /Cp/ 2 18

9.7 IMoaroToBka Kk ylabopatopHbiM pabotam /Cp/ 2 18

9.8 BrmonaeHne KoHTponbHOH padoTsr /Cp/ 2 8,6

Paszngen 10. KoHTaKkTHBIE Yachl HA ATTECTALUIO

10.1 Bauer /KA/ 1 0,25
10.2 Konrponsnas padora /KA/ 2 0,4
10.3 Koncynpramus nepen sx3amerom /KD/ 2 2

10.4 Oxk3ameH /K3/ 2 0,35

5. OHEHOYHBIE MATEPHAJIbI

OI1eHOYHBIC MATEPHANIBI JJIsl IPOBEACHHS IIPOMEIKYTOYHOM aTTECTAl[MK OOYJAOIIMXCS TPHUBEACHBI B MPHIIOKCHUH K
paboueii mporpaMme AUCHUTLTHHBL.

®OpMBI M BHIBI TEKYIIET0 KOHTPOJIA [0 AUCHUILIMHE (MOIYII0), BHIBI 3aJaHUi, KDUTEPUH MX OLCHUBAHUS,
pacrpeeiicHre 6ajuIoB 110 BUIAM TEKYIIET0 KOHTPOJIS pa3padaThIBAIOTCS MPENofaBaTelieM AUCIUIUIHHBI C YIETOM €€ Celn(DUKH 1
JIOBOJIAITCS IO CBECHHSI O0YJArOIIMXCSI HA TEPBOM YICOHOM 3aHSTHH.

Tekymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBISIETCS MPENOIaBaTeeM TUCIHMILTHHBI (MOIYIS), KaK PABHUIIO, C
ucnojb3oBanreM SMOC Ui ImyreM NPOBEPKU MIHCHMEHHBIX Pa0oT, IPEIYCMOTPEHHBIX Pa00YUMH IPOTrpaMMaMHt JUCLUILINH B
paMKax KOHTAKTHOW pabOThI M CAMOCTOSTEIbHOM paboThl 00ydarormmxcs. st GUKCHPOBaHUS PE3yJIbTATOB TEKYIIErO KOHTPOJIS
MO3KeT ucnonb3osatbes DMOC.

6. YAEBHO-METOINYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE JUCHHUITIJIMHBI (MO YJIS)

6.1. Pexomenayemas tureparypa

6.1.1. OcHoBHasi 1MTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnasue Wznatensc 1. aapec
TBO, TOJ
JI1.1 |Casennes U. B. Kypc obmeit ¢pmsuxu. T. 3. KanToBast ontuka. AToMHast CaHkt- https://e.lanbook.com/bq
¢m3uka. dusnka TBepaoro Tena. GU3nMka aTOMHOTO AApa U ITerepOyp
AIIEMEHTAPHBIX YacTHUI: yaeOHOoe mocobue r: Jlans,
2018
JI1.2 | Casenses U. B. Kypc obmeit ¢puzuxu. T. 2. DneKTpUIecTBO U MarHETU3M. CaHkt- https://e.lanbook.com/bq
Bomansl. OnTuka: yaebHoe nmocodue [TetepOyp
r: JIanb,
2018
JI1.3 [Casennes U. B. Kypc obmeit ¢pusuxu. T. 1. Mexanuka. MonekynsapHas CaHkT- https://e.lanbook.com/bq
¢usmka: yueOHOE TTOCOOHE [TerepOyp
r: Jlanp,
2019




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Omn. 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 O agpec
TBO, TOJ
JI2.1 |Ianxapua W.IT., Oobmas ¢usnka. COOpHUK 3a71a4 Mocksa: | http://www.book.ru/bool
Kupbsinos A.I1., KuoPyc,
Ky6apes C.1., 2019
Pa3unosa C.M.
JI2.2 [BopobOneB A.A., 3aauHuK 10 (hHI3HUKEe 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

V4eOHble ayqUTOPHH AJIs MPOBEACHHUS 3aHATHIA JIGKIMOHHOTO THIIA, YKOMIUICKTOBAHHBIE CIICLHAIN3HPOBAHHOM
MeOeITbI0 M TEXHUIECKUMHE CPEICTBAMH O0YdEHHS: MyJIbTUMEANITHOE 000pYIOBaHNE IS TPEAOCTABICHUS YIeOHOU
nH(pOpManKH OOJIBIIOI ayTUTOPUH H/UIH 3BYKOYCIIIMBAOIIEe 000pyAOBaHNe (CTAIIMOHAPHOE HIIH TIEPEHOCHOE).

7.2

Y4eOHBIe ayTUTOPUH AJIS IPOBEACHHS 3aHATHH CEMHHAPCKOTO TUIIA, TPYIIIOBEIX W HHAWBUIYaJIbHBIX KOHCYIIBTAINH,
TEKYIIEr0 KOHTPOJIS ¥ IPOMEKYTOYHOH aTTeCTalllH, yKOMIUICKTOBAHHbIE CIICIMAIN3HPOBAHHON MeOETbI0 1
TEXHUYECKHMH CPEICTBAMH 00yUCHUSI: MYJIbTUMEANIHOE 000pyI0BaHNE W/MIIN 3ByKOYCHIIMBAIOIIee 000pyI0BaHIEe
(cTanMoHapHOE WM IIEPEHOCHOE)

7.3

IToMereHus U1 CaMOCTOSITENEHOM PabOTHI, OCHAILICHHBIE KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO TIOAKITFOYCHHS K
cet "MHTEepHET" M 00€ECIIeueHneM JOCTYIIa B AJIEKTPOHHYIO HH(POpMamOHHO-00pa30BaTENbHYIO CpeLy YHUBEPCHTETA.

7.4

IMoMmenteHust A1 XpaHESHHs ¥ PO(HITaKTHYECKOTO 00CTy)KUBaHUS yIeOHOTO 000pyIOBaHU

7.5

JlabopaTopuu, OCHAIIICHHBIE CIIEIUAIBHBIM Ja00PaTOPHBIM 000PYIOBAHUEM:

7.6

JlabopaTopust MeXaHHKH, BKIFOJalomast: 670K 31ekTpoHHBIH @M 1/1, mammHa AtByna @M1 1, masTHHK MakcBemia
®M12, yausepcambHbIH MasTHHK DM 13, masTHrk O6epbexa DM 14, moxyns FOura n Mmoayns cisura ®M 19,
coynapenue mapoB ®M17;

7.7

JlaGopaTopus dIIEKTpUIECTBa U MarHeTH3Ma, BKIrodaromast: creHasl TKO anekTpudecTBa 1 MarHeTu3mMa, B TOM YHCIIe
ocuuiutorpadsl C1-94, reHepaTopsl CUTHATIOB HU3KO4YacTOTHBIE I'3-118, HCTOUHUKHM MUTaHUS, MAara3uHbI COTIPOTUBIICHHH,
Habop Moyneit OI1D;




7.8

JlaGopaTopusi ONTHKH, BKITIOUAIOMIasi KOMIUIEKT ONTHYecKoro obopynoBanus PMC, B ToM uncie: 6a3sl ONTHIECKOit
CKaMbH, MOJIYIPOBOJAHUKOBBIC JIa3€Phl C FOCTUPOBOYHBIM MOIYIEM, (DOTONPHUEMHUKH, HA0OD JIMH3, KPAHbI C MACIITAOHOM
ceTkoi; aBroTpanchopmaTop ogrodasusii JIATP-2,5; koMrutekT (osummii.




