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1. HEJIX OCBOEHUA JUCHHUIIJIMHBI (MOAYJIS)

1.1|Lems mpemogaBaHust AUCIATUINHEL:

1.2|dbopmupoBanue y 00y4aromuxcsi €CTECTBEHHOHAYYHOI'0 MUPOBO33PEHHMS]; HAYIHOT'O MBILIJICHUS; IEIOCTHOTO NIPEACTABICHUS O
(bU3MYECKUX 3aKOHAX OKPYXKAIOIIEr0 MUPA B UX €IUHCTBE U B3aUMOCBSA3U; HABBIKOB IIPUMEHEHUS IOJIOKEHUH (yHIaMEHTaIbHOI
(G¥3UKY IPH peIIeHNH KOHKPETHBIX MPEAMETHO-IPOMIIBHBIX 33129, TEOPETUIECKOM U MPAaKTHYECKOH 0a3bl IS YCIEIIHOTO
OCBOCHMS UMM CIIELUAIbHBIX AUCLHILIHH.

1.3|3amaun qUCIUTIMHEL:

1.4|— ocBoeHue 00y4aIOIMMUCS 3HAHUI 00 OCHOBHBIX (PM3MYECKHUX SIBJICHUSX U MPOIIECCaX, OCHOBHBIX (DPM3MUYECKUX BEITHMYMHAX U
(pM3MUEeCKUX KOHCTAHTAX, OCHOBHBIX (DM3MUECKUX 3aKOHAX U IPAHMIAX X HIPHMEHUMOCTH, (DYHIAMEHTAIBHBIX (PH3UUECKUX
SKCHEPUMEHTaX 1 WX POJHU B Pa3BUTHHU HAYKM, HA3HAYCHUH U MPUHINIAX ACHCTBUS BAXXHEHIINX (QU3HIECKHUX IPHOOPOB;

1.5|— npuoOpereHne 00y4arOIIMMHUCS YMEHHUI 00BSICHUTH OCHOBHBIE HAOIIOIaeMbIE TPUPOIHBIC U TEXHOTECHHBIC SBJICHUS U Y3 (EKThI
Ha 0a3e 3aKOHOB KJIACCHUYECKOW M COBPEMEHHOM (DU3HKH;

1.6]— npuoOpeTeHre 00yJaroMMMHUCS YMEHUH U HABBIKOB HCIOIb30BaHMS METOINKU (PU3NUECKUX N3MEPEHHUH 1 00paboTKH
9KCIIEPUMEHTANBHBIX IAaHHBIX, HCIOIB30BaHIS METOAOB (HU3HUECKOTO MOACIUPOBAHHMS IS PEIIEHNS] KOHKPETHBIX
€CTECTBEHHOHAYYHbIX U TEXHUYECKUX 337134,

1.7|— npuoGpereHne 00y4arOIIMMHUCS HABBIKOB 3KCIUTyaTal[il OCHOBHBIX MPHOOPOB U 000y IOBAHUS COBPEMEHHOW (hU3UUECKON
nabopaTopuu, 0OpabOTKH U HHTEPIPETUPOBAHKS PE3yTbTATOB IKCIIEPUMEHTA.

1.8

2. MECTO JUCLHUIIJIMHBI (MOAY.JI51) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Lukx (paszen) OIL: [51.0.09

3. KOMIIETEHIIMHN OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSA JUCIHUIIJIMHBI (MO Y JIS)

OIIK-1 Crioco6eH periath HHKCHEPHBIC 3a/1a4i B PO()ECCHOHATBHOM ESITETBHOCTH C UCTIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAYK,
MaTeMaTHYECKOT0 aHAJIN3a U MOJEIIUPOBAHUS

OIIK-1.2 TIpuMeHsieT OCHOBHBIC MOHATHSI U 3aKOHBI €CTECTBEHHBIX HAYK JUIsl PEHICHUS MPEeIMETHO-IPOQUIBHBIX 3a1a4

OIIK-1.3 TIpuMeHseT eCTeCTBEHHOHAYYHbIC METOIbl TEOPETHYCCKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS 0OBEKTOB, MPOLIECCOB,
SIBIICHUH; TIPOBOJIUT SKCIIEPUMEHTHI 110 331aHHON METOJIMKE U aHAIU3UPYET Pe3ysIbTaThl

B pe3yabTaTte ocBOeHNS JMCHUILUINHBI (MOIYJIs1) 00YUAIOIMIiCS TOIKEH

3.1{3naTn:

3.1.1|OoCHOBHBIC MOHSATHSI U 3aKOHBI KJIACCHYECKOW U COBPEMEHHOW (DPU3UKHU U X POJIb B PELICHUH MPEIMETHO-MPOPHIBHBIX 3a/1a4;

3.1.2 MCETOJbI TCOPECTUUCCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHU (1)I/I3I/I‘IeCKI/IX O6’I)€KTOB, IIPOLECCOB U ﬂBHeHHfI, MCTOAUKY
MNPpOBCACHUA U 06pa6OTKI/I Pe3yIbTaTOB (1)1/131/1‘1601(01"0 OKCIICPUMECHTA

3.2|Ymern:

3.2.1|ucnonb30BaTh OCHOBHBIC MOHSATHS U 3aKOHBI (PU3UKH JUTS PELICHUS MPEIMETHO-POQHUIBHBIX 33/1a4;

3.2.2|IpUMEHSTh METO/IbI TEOPETHUECKOTO M SIKCIIEPUMEHTAILHOTO MCCIIEA0BaHHS (PU3UUECKUX OOBEKTOB, IPOLIECCOB U SIBJICHUH,
MIPOBOIUTH (PH3UYECKHE IKCIIEPHMEHTHI 110 33IaHHOH METOJIMKE 1 00pabaThiBaTh UX PE3YJIbTAThI

3.3|Baagern:

3.3.1|HaBbIKAMHU IPUMEHCHHS OCHOBHBIX IMOHATHI U 3aKOHOB KJIACCUYECKOM U COBPEMEHHOM (DU3UKH JUTSl PELICHHUS TIPEIMETHO-
poHIBHBIX 33/1a4;

3.3.2|HaBabIKaMu MPUMCEHCHHS METOA0B TCOPECTUYCCKOI'O U SKCIIEPUMEHTAJIbHOI'O UCCJICJOBAHUA (bI/I3I/I'-IeCKI/IX 06T)€KTOB, IIPOLECCOB U
SIBHCHI/IP‘I, HaBbIKaMH IIPOBEACHUSA (1)I/I3I/I‘IGCKI/IX OKCIIEPUMEHTOB IO 3aﬂaHHOﬁ MCTOIUKE U 06pa60TI(I/I HX pE3yJIbTaTOB
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4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbBI (MOAYJISA)
Kon HaumeHoBaHue pa3/iesioB U TeM /BUJ 3aHATHS/ Cemectp / | YacoB | IIpumeuanue
3aHATHS Kype

Pazpen 1. PUBUIYECKHUE OCHOBbI MEXAHHUKH




1.1

KUHEMATUKA MATEPUAJIbHOU TOUKU [Ipenmer u MmeTombBI
MexaHWKU. Monenn MaTepuaibHON TOYKH U TBepaoro Tena. [lonsTre cuctemsl
orcuera. BekTopHOe ¥ KOOpIMHATHOE ONMCAHKE ABIKEHUS MaTePUAIbHON TOUKH.
OCHOBHBIE KHHEMATHYECKUE XapAKTEPUCTHKU MaTePHAILHON TOUKH: PaInyC-BEKTOP,
nepeMelleHNe, IPOIIeHHbIN MyTh, CPEHSS. U MTHOBEHHAsl CKOPOCTb, CPEAHEE U
MI'HOBEHHOE YCKOpEHHE, TaHT€HIIHaJIbHOE U HOpMaJIbHOE YCKOpeHHe. BpaiatensHoe
JIBIKEHHE MaTepUaIbHON TOUKH. BekTopsI yriza moBopoTa, yriioBoi CKOPOCTH U
YIJIOBOTO yCKOpeHUs. CBsI3b My yIJIOBBIMH U IMHEHHBIMH BeTMUMHAMU. /JIek/

1.2

OmpenerneHue IWOTHOCTH TBEPIOTO Tella MPaBIIBLHON reoMeTpudeckoit hpopmel. /J1ab/

Kunemarnka mMatepuanbHoi Touku /IIp/

1.4

OCHOBbBI JMHAMUKMU ITOCTYITATEJIBHOI'O AIBMXEHM S TEJIA
IToctynarensHoe neuxenue. Ilepsolil 3akoH HerotoHa. [loHsTHE HHEPTHON MacChI
tena. Bropoii 3akon Hetotona u nonsrtue cuisl. Tpertuit 3akon Hetotona. Buner cuin.
Cuna TsDKeCTH, Crila BCEMUPHOTO TATOTEHUS, CHIIa YIPYTOCTH, CHJIa TPEHUSI.
HeunepuuanbHeie cucteMbl oTcueTa. [{eHTpoOeKHbIE CHITBI MHEPIUK U CHJTBI
Kopnosnuca. /Jlex/

1.5

OCHOBHI JAVMHAMHUKHA [IOCTYNATCJIbHOI'O ABUIKCHUS TEJIa /Hp/

1.6

M3yueHne 3aKOHOB MOCTYATEILHOTO JABUXKEHHUS ¢ IOMOIIbIO MalliiHbl ATByAa. /J1a6/

1.7

3AKOHBI UBSMEHEHU A 1 COXPAHEHU S UMITYJIBCA, DHEPTUUN 1
MOMEHTA UMITYJIbCA Nmrrynibc maTepuanbpHOM
TOYKH M MEXaHNYECKOM CHCTEMBI, 3aKOH €0 M3MEHEHUs U coxpaHeHus. LlenTp macc
MEXaHUYECKON CUCTEMBI U ypaBHEHHE €ro NBIKEeHHs. KiHeTnueckas sHeprus u
3aKOH ee M3MeHeHus. KoHcepBaTHBHBIE N HEKOHCEPBAaTHBHBIE CHITBL. [loTeHITaNbHAS
sHeprus. CBs3b MKy MOTCHIIMATBHOM SHEPTUeH U CUIION. 3aKOH M3MEHEHHS U
COXPaHEeHUS MOJTHOW MEXaHMYECKOW SHEPTUH CHCTEMbl. MOMEHT UMITYJTbCa
MaTepI/IaHBHOﬁ TOYKH ¥ MEXaHUYECKON CHUCTEMBI, 3aKOH €ro UBMCHCHUA U
coxpaHenust. /Jlex/

1.8

3aKOHBI K3MEHEHUS U COXpaHCHUA UMITYJIbCa, DHEPTUN U MOMCHTA UMITYyJIbCa /Hp/

1.9

IIpoBepka 3aKOHOB COXpaHEHHs UMITYJIbCa U SHEPTUH P cOyaapeHun e /J1ad/

1.10

JMHAMUKA BPAIIATEJIBHOI'O IBXXEHWA TBEPAOI'O TEJIA

OCHOBHOM 3aKOH BpalllaTEIbHOIO ABHXEHHS TBEPJOrO Tea BOKPYT HEMOJABHKHOM
ocu. MoMeHT nHepiuy. Brrancinenne MOMEHTOB HHEPLIUHU OTHOPOHBIX
cumMeTpuuHbIX Ten. Teopema LlTelinepa u ee npuMeHenne. Kunetndeckas sHeprust

BpAaIaTEIBHOIO IBIKCHUS TBEPIOTO TEla.
/J1ex/

JluHaMuKa BpaliaTeIbHOTO IBIKEHUS TBepaoro Tena /I1p/

1.12

W3y4yenne AMHAMUKH BpaIaTEIbHOTO JBIKEHHS C TOMOIIBIO MasiTHHKa ObepoOeka.
/J1ab/

1.13

MasTHuk MaxkcBenna. OnpeeneHre MOMEHTa UHEPIMH Tell ¥ IPOBEpKa 3aKOHa
coxpaHeHust sHepruu. /J1ad/

1.14

MEXAHUWYECKUE KOJIEBAHUA

Onpenenenue konebanuii. XapaKTepUCTHKN TapMOHUYECKUX Koyiebanuii. @opmyna
CJIOXKEHUS IByX rapMOHUYECKUX KosleOaHuil. [IpuMepsl koae0aTeIbHbIX CUCTEM:
MIPY>KHHHBIH, MATEMAaTHICCKHN B (PU3HMICCKUA MAITHUKU. Y PaBHEHUE 3aTYXaIOIIUX
KoJIeOaHUH U ero perieHne. XapakTepUCTUKH 3aTyXalolKX KoseOaHni. Y paBHEHHE
BBIHYKJICHHBIX KOJIe0aHU 0] IeHCTBUEM FApMOHUUECKH U3MEHSIONIEICS BHEIIHEH
CHJIBI U €TO pellieHue. SIBnenne pe3onanca.

/JTex/

Mexanunueckue konebanwst /TIp/

OrmpenienieHre yCKOPEHHsT CBOOOJHOTO MaCHHS IPU TOMOIIH MaTEMaTHIECKOTO
MasTHuKa. (OnpeneneHue MOyl CABHUra ¢ TOMOUIBIO MIPYKUHHOTO MasiTHUKA. ) /J1ab/

Pazaen 2. SJEMEHTBI CIELIUAJIBHOU TEOPUU OTHOCUTEJIbHOCTHU




2.1

IocTynaTel cienuanbHON TeOpuH OTHOCHTENbHOCTH. [Ipeobpa3zoBanus JlopeHna.
CnenctBus u3 npeodpasoBanuii Jlopenia. MarepBan Mmexay coobITusiMu. Vmiynbsc B
CIHEeNUAIbHON TEOPUH OTHOCUTENLHOCTH. OCHOBHOM 3aKOH PENISITUBUCTCKON
JTUHAMUKH MaTepUAIbHON TOUKH. DHEPrusl B CHELUAIBbHONW TEOPUH OTHOCUTEIILHOCTH.
/Cp/
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Pazpen 3. TEPMOJJUHAMUKA U MOJIEKYJISAPHASI ®U3UKA

3.1

SJIEMEHTBI TEPMOJIMHAMUWKHA OCHOBHBIE OIpEIEICHUS
U NOHATHA TepMoauHaMuky. HyieBoe Hauano TepMOJUHAMUKY U ITOHATHE
Temnepatypsl. TepmoauHammdeckune GyHKIUH cocTosHUS. [lepBoe Hagano
TepMoauHaMuKku. TemnoemkocTs. M3onponeccsl. Bropoe Hayano TepMoAHHAMUKH B
paznuuHbIX GopMynupoBkax. [Tonstue TennoBoil Mamuuel. KITJ[ TerioBoi ManuHel.
Iuxn Kapno u reopema Kapno. Hepasencto Knaysuyca. Durponus. Tpetse Hayano
TepMOAUHAMUKH. /JIex/

32

Omnpenernenue K03 PUIEHTa BI3KOCTH XUIKOCTH 10 MeToxy Ctokca. /J1ab/

33

BJIEMEHTbhI CTATUCTUYECKON OU3UKU.

OCHOBHBIE N0JIOKEHUSI KHHETUYECKOW TEOPUH UJIeaTIbHOTO ra3a. Y paBHEHUS
COCTOSIHUSI UI€aJIbHOTO U PEasIbHOTO ra3a. Y paBHEHHE KHHETHYECKOW TEOpUH ra3oB
[t pasieHus. @azosoe npocrpancTBo. dyHknus pacnpenenenus. Knaccuueckas u
KBaHTOBas cratuctuka. Pacnpenenenune Makcseina. bapomerpuueckas popmyia.
Pacnpenenenne bonbumana. Ilonsitue o kBaHToBOM cTatucTuke boze-OitHITeliHA 1
®epmu-/lupaka. CBA3b SHTPONHHU C TEPMOJUHAMUYECKON BEPOSITHOCTHIO. SIBIICHHUS
TepeHoca.

/JTex/

34

OmnpeneneHre OTHOLICHHS TEIIOEMKOCTEH ra3a METOIOM aanabaTHIecKoro
pacumpenns. /J1a6/

35

ONeMEHTBI CTATUCTHUECKOH (U3KKU. DneMeHTh! TepMoanHamuku /TIp/

Pazpen 4. SJIEKTPUUYECTBO U MATHETU3M

4.1

DJIEKTPOCTATHUYECKOE I1IOJIE B BAKYYME

DNeKTpUUYECKH 3aps]l U AJIeKTpocTaTHdecKoe rnose. HanpsskeHHOCTh U TOTeHIral
ANEKTPOCTATHYECKOTO 10JIsl. CBOHCTBO CYNEPIIO3ULIUH IS DIIEKTPOCTATHICCKIX
nosieid. CBsI3b MEX1y HAIPSHKEHHOCTHIO AJIEKTPOCTATHUECKOTO OIS U MTOTEHIHAJIOM.
IToTox BekTOpa HANPSHKEHHOCTH JIEKTPHYECKOT0 T10JIs1 Yepe3 MOBEPXHOCTh U TeopeMa
T"aycca. [Ipumenenue Teopemsl ['aycca k pacueTy 3JIeKTPOCTaTHUECKUX TOJIEeH.
Teopema 0 HIUPKYIALUH U1 BEKTOPa HANPSHKEHHOCTH 3JIEKTPHYECKOTO TTOJIS.

/JTex/

4.2

SJIEKTPOCTATHUYECKOE IIOJIE B ITPOBOJHUKAX U ANSJIEKTPUKAX
DNEeKTPUUECKHUNA AUTIONb U JIEKTPUUECKUI TUITOJIbHBINH MOMEHT. [lumnobHbIe
MOMEHTBI MOJIEKYJI AUdJIEeKTprKa. [1oJsIpHBIE U HEMOJIPHBIE JHAJICKTPHKH.
Ilonspu3zanus nusnexTpukoB. Bexrop nonsipuzanuu. Teopema ["aycca 11 BekTopa
TIOJISIpU3AH. BEKTOp 3JIEKTPUYECKOro CMENeHNs. Y CIIOBHSI Ha TPaHUIIEe ABYX
JU3IEKTPUKOB. [IPOBOTHUKY B AJIEKTPOCTATHUYECKOM I0JIE. DIEKTPOSMKOCTh
yeIMHEHHOT0 TIpoBoiHMKa. KoHieHcaTopbl. DHEPrusi CUCTEMBI 3api10B U
JNEKTPHYECKOTO TIOJISI.

/Cp/

43

DIEeKTPOCTATHYECKOE TI0JIe B BaKyyme U Bemiectse /I1p/

4.4

HccnenoBanue snekrpocrarnyeckux nosueid. (Mzyuenue 3akona Oma.) /J1a6/

4.5

TTOCTOSIHHBIN DJIEKTPUYECKUN TOK

VYciioBus CynecTBOBaHUS ITOCTOSTHHOTO 3JIEKTPUUECKOro Toka. CHiia U IIIOTHOCTh
TOKa. YpaBHEHHE HENPepbIBHOCTU. 3aKoH OMa /JIs1 OIHOPOJHOTO YUacCTKa LEMH.
DNEeKTPOABIKYIIAs CHIa U HampsbkeHue. 3akoH Oma st HEOTHOPOJHOTO y4acTKa
uenu. [Ipasuna Kupxroda. [Ipumeps! pacuera pa3BeTBICHHBIX 3JIEKTPHUECKHX LICTICH

¢ nomoIipko npasui Kupxroda. Pabora u MorHocTs TOKa. 3akoH J[xoys-Jlenia.
/JTex/

4.6

IocTosuubLl anexTpudeckui Tok /IIp/




4.7

IOCTOAHHOE MATHUTHOE ITIOJIE B BAKYYME U BEILIECTBE
Maruautnas uaayknus. 3akoH brno-Caapa-Jlamnaca, MarHUTHOE 1TOJI€ JBHKYIIETOCS
3apsina, cuia JlopeHua, 3akoH Amriepa. Teopema o IUPKYJISIIMY 7151 BEKTOpa

MarHUTHOM MHOYKIHHY U ee npruMeHeHune. Teopema [aycca it MarHUTHOTO MOJISL.
/J1ex/

4.8

MarauTHbIe MOMEHTBI aTOMOB M MOJIEKYJI. BeKTOp HaMarHMIeHHOCTH BEIeCTBa.
Teopema 0 HIMPKYJISLUY JUIs BEKTOPa HAMArHUYEHHOCTH. MarHutHas
BOCIIPUMMYHMBOCTb M MarHUTHAsl IPOHUIIAEMOCTH BellecTBa. HanpskeHHOCTh
MAar"HuTHOI'O I10JIA. TeopeMa O HUPKYJIAONUA JJ11 BEKTOPBI HAIPSKCHHOCTHU
MarHUTHOTO NOJIS. Y CJIOBHUS JIUIsl MATHUTHOTO MOJISl HA TPAHUIIE pasJielia IByX Cpel.
Huamarnetnku, mapamaraetiku. @eppomaraeTikiu. MarHUTHBIA THCTEPE3HC.
Temmnepatypa Kropu. [Ipupona ¢peppomaraerusma.

/Cp/

4.9

IlocTostHHOE MarHUTHOE TI0JIE B BAaKyyM¢€ U B€HICCTBEC /Hp/

4.10

OrmpesienieHIe OTHOIICHUS 3apsi/ia IEKTPOHA K €r0 MacCe METOIOM MarHeTPOHa.
(OnpeneneHre ropu30OHTATIBHON COCTABILIFONICH HHIYKIIMK MAarHUTHOTO TTOJIST 3EMJIN )
/J1a6/

4.11

Onpenenenue paboThl BBIXO/A JICKTPOHOB M3 MeTasua. /J1ab/

4.12

OJIEKTPOJVUHAMUKA

3aKoH 3JeKTpoMarHuTHOM nHaykmu. [Ipasuino Jlenua. CriocoObl u3MEeHEHHS
MarHuTHOTO noToka. [Ipupona snexTpoMarHuTHOM HHAYKIUU. SIBIeHME
CaMOWHOYKIINHU. I/IHZ[yKTl/IBHOCTb. Bzanmuas UHAYKIOU. Bsaumuas HHAYKTUBHOCTD.
Teopema B3aumHOCTH. TOK cMmemeHus. TeopemMa 0 MUPKYISAIUA MarHATHOTO TIOJIS B
Clly4yae IPUCYTCTBUSI IEPEMEHHBIX dJIEKTPUIECKHX ojel. YpaBHeHHs: MakcBeia B
uHTerpaitbHON popme. /JIek/

4.13

Onekrpoaunamuka /TIp/

4.14

Wzyuenue sBineHus B3auMHON HHAYKUIWH.(CHSATHE KPUBO HAMarHMYMBAHUS U TIETIIH
rUCTepe3nca ¢ IoMoUIbio ocuuiiorpada.) /J1ad/

Pazpen 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKUE KOJEBAHUA

KonebarenbHbli KOHTYp. CBOOOJHBIE HE3aTyXalOIHE U 3aTyXaION[1e TapMOHUYECKUE
KoseOaHus B KosebarenbHOM KOHType. DopMyiia i eprojia KoJeOaHuii.
BrIHyXIeHHBIE TAPMOHWYECKHE KOIeOaHus B KoyleOaTeIbHOM KOHTYpe. SIBneHne
pe3onaHca. [lepeMeHHBIN TOK. AKTUBHOE, HHAYKTUBHOE U EMKOCTHOE COIIPOTHUBIICHUE
B 1M IEPEMEHHOT0 TOKa. PaboTa 1 MOITHOCTH B IIENU IEPEMEHHOTO TOKA.
[elicTBytoliee 3HaU€HUE TOKA U HATIPSKEHUS.

/JIex/
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OJIEKTPOMATHUTHBIE BOJIHBI

OKCIIepUMEHTAJIBHOE TOTy4€HHE IeKTPOMAarHUTHBIX BOJH. CylliecTBOBaHNE
3JIEKTPOMArHUTHBIX BOJIH KaK CJIeJICTBHE YpaBHEeHHI MakcBeuia.
JduddepernmanbHoe ypaBHEHHE SIEKTPOMarHUTHON BOTHEL CBSI3b MEXKITY
BEKTOPaMHU HAIPSDKEHHOCTH 3JIEKTPHUECKOT0 M MArHUTHOTO TOJIeH B
3JIEKTPOMAarHUTHOU BoJHE. [IpenoMiIeHne 31eKTpOMarHuTHBIX BOJIH Ha TPaHUIE
paszaena qByx cpell. DHEprHs U MMITYJIbC JJIEKTPOMATHUTHBIX BOJTH.

/Cp/

Paszgen 6. OIITUKA

6.1

TEOMETPUYECKAS OIITHUKA.

ITonsaTue cBeTOBOrO JTyda. 3aKOH MPSMOIMHEHHOTO PacpOCTPAHEHHSI CBETOBBIX
TMydel B OMHOPOIHBIX cpenax. 3aKOH OTpakeHus. 3akoH npenomienus. [Ipuammn
®epma. [Tonroe orpakenue. LlenTpupoBannbie ontuyeckue cucteMsl. [Ipenomenne
CBETOBBIX JIy4eil Ha HOBEPXHOCTH chepruueckoro 3epkana. [IpenoMmieHne cBeTa Ha
ceprieckoil MOBEPXHOCTH paszeia AByX cpea. Tonkue nuH3bl. M300pakenue
MPEAMETOB C MOMOIIBIO JIMH3. OCHOBHBIE ()OTOMETPUYECKUE BETHYHHEI.

/J1ex/

6.2

DNeKTpOMarHUTHbIC KoJieOaHust U BOJIHBL [ eomeTpuueckas ontuka /T1p/




6.3

UHTEP®EPEHLNA U AUDPAKINA CBETA

KorepeHTHOCTE 1 MOHOXPOMATHYHOCTH CBETOBBIX BOJH. MHTEepdepeHuns caera,
yCIIOBHE MaKCUMyOB X MUHUMYMOB. OmbIT FOHTa. MHTEep(depeHnns cBeTa B TOHKHAX
IUTEHKAaX U IiacTuHKax. Onpenenenue audpaxuuu. [puanun [toiirenca- @penens.
Meron 30u @penens. udpaxuus OpeHens Ha KpyrJIoM OTBEPCTHH U AUCKE.
Hudpaxuus @paynrodepa Ha oguoit menu. Judpakuus Opaynrodepa Ha
JTUPPAKIIHOHHOM peleTKe.

/JTex/

6.4

JUCIIEPCHUA U TTOJISIPU3ALINA CBETA

Jucnepcus cBeta. DIeKTpOHHAs TEOPHS TUCIIEPCHH CBeTa. ECTeCTBEHHBIN 1
NOJISIpU30BaHHbIN cBeT. [Tonspusanust cBeTa Npu OTPAXKEHUH U TPETOMIICHUH Ha
rpaHMILIEe IBYX AUAIEKTPUKOB. [IpoxoskaeHue cBeTa yepe3 aHu30TPOIHbIE KPUCTAILIBI.
Tlonspuzanmonnpie NPU3MBI U TOJSIPOUABL. 3akoH Manroca. AHanu3

HOJISIPU30BAHHOTO CBETA. BpallieHue I0CKOCTH HOJSIPU3ALITH.
/Cp/

6.5

Bonnosas ontuka /IIp/

6.6

Wnreppepennus ceera. Ompit IOHTa. (M3MepeHHe JUTMHHBI CBETOBOM BOJTHEI C
OMOIIBI0 Tu(paKmoHHON pemeTky). (OnpeaeneHne moKa3aTes MpeTOMICHUS
CTEKJIa C TOMOIIbI0 MUKpOCKoTa). /J1a6/

6.7

IIpoBepka 3akona Mantoca. (Onpezaenenne Ko3pPHIUEHTa TOTIIONICHUS TPO3PaAYHbIX
tein). (OnpeneneHue yria moHOW Hospu3anun). /J1ad/

Pazpen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAZ OIITUKA

TerioBoe u3itydeHue 1 ero xapakrepuctuku. 3akoH Kupxroda. 3akonsl Credana -
Bonbumana u cmemienus Buna. ®opmynel Penes-/lxunca u [Tnanka. ['unoresza
ITnanka. @orousl. oTodddexT. YpaBHeHue DifHIITEeHHA /151 BHEITHETO
¢doroaddexra. Sueprus u umnysc porona. Jlasnenue ceera. dpdexkr Komnrona n
€ro 3JIeMeHTapHas TeopHs. ENMHCTBO KOPITyCKYJIAPHBIX U BOJIHOBBIX CBOICTB

3J'[eKTp0MaTHI/ITHOTO I/I3queHI/Iﬂ .
/J1ex/

7.2

KsanrtoBas ontuka /IIp/
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BJIEMEHThI KBAHTOBOM MEXAHUKU I ATOMHOUN ®U3UKU

Criexpbl aTOMOB U MoJiekyJ1. CriekTp aTomMa Bozopoja. Teopust aroma BoJOpoAa 1o
Bopy. I'nnioresa ne bpoitnsa. Ceoiicta BoiH e bpoitns. CootHomenne
HeonpeaenenHocreil ['eiisendepra. BonHoBast QyHKIMA U ee BepOATHOCTHAS
nnTepnperanus. Habaronaemple BeTMUMHBI B KBAHTOBOM MEXaHHUKE U UX U3MEPEHUSI.
Oo6mee ypasaenue llpenunrepa. Craunonapaoe ypaBHenue lllpenunrepa.
JIBrmxeHre cBOOOMHOM YacTHIbl. /[BMKEHHE B TOTEHITUAIBHOM siMe. [1oTeHITMaIbHBIIH
Oapnep. ['apMOHHUYECKHIT OCIIMILIATOP. ATOM BOJOPO/a B KBAHTOBOM MexaHnke. CrinH
anekTpoHa. CIMHOBOE KBaHTOBOE uucio. [IpuHIUN Hepa3TMIMMOCTH
TOKAECTBEHHBIX yacTull. @epmMuoHbl 1 6030HbL. [leproanyeckas cucrema 31€MEHTOB
Meneneesa.

/JTex/

7.4

DeMeHTHI KBAHTOBOM MEXaHUKHU U aTOMHO# (husuku /TIp/

7.5

Omnpenernenne TeMIEpPaTypHON 3aBUCMOCTH HHTCHCUBHOCTH M3IYYCHHS HUTH JIAMITbI
HakanuBaHus.(V3ydeHue 3aKOHOB TEIIOBOIO M3IYYEHHS C IOMOIIBIO SPKOCTHOTO
nupomertpa.) /J1a6/

7.6

dotorddexT. (CHATHE BOIBTAMIICPHOI, JIFOKCAMIIEPHOI U CIIEKTPaIbHOM
XapaKTepUCTUK (POTOIIEMEHTA U OIpeiesIeHUe PaboThl BBIX0O/a 3JIEKTpoHa). /J1ab/

Pazpen 8. ®PUBUKA ATOMHOI'O SIJIPA U SJIEMEHTAPHBIX YACTHIL

8.1

OJIEMEHTBI ®U3NKN ATOMHOT O SIIPA

Jedext macchl u 3Heprus cBsi3u siupa. CIuH sS/1pa U ero MarHUTHBIH MOMEHT.
Snepusie cunbl. Monenu anpa. PagroakTuBHOE H3TydeHHE U €r0 BUABL. -pacmaj. -
H3JTY4YCHHUC. -U3JTyYCHHUC. HﬂCpHBIe peaku U uX OCHOBHBIC TUIIBI. PeaKLII/Iﬂ JCIICHUA

sapa. LenHas peakius geneHns. Peakius cCuHTe3a aTOMHBIX SIED.
/Cp/




8.2 OJIEMEHTBI ®U3NKHN SJIEMEHTAPHBIX YACTHUL] 2 6
Knaccel aneMeHTapHBIX YacTHIl U BUIbI UX B3auMopencTeuid. Knaccudukarus
3JIEMEHTapHBIX YacTull. IIpuHIMI HEPa3IMUUMOCTH TOXKIECTBEHHbIX yacThll. CIIUH U
JIpyrue KBaHTOBBIE YMCIIA IEMEHTAPHBIX. YacTUIBI M aHTUYACTHLBL. BO30HBI U
(epMHOHBL. ANpOHBI U Me30HBL. JlenTonsl. IIpomexyTounble 6030Hbl. KBapku u

[JIFOOHBIL.

/Cp/

Pazgen 9. CAMOCTOSITEJIBHASI PABOTA
9.1 IMoaroroska k nekiusim /Cp/ 1 16
9.2 [Moarororka k nadopaTopHeiM padotam /Cp/ 1 16
9.3 IMoaroToBka k mpakTU4ecKUM 3aHATHIM /Cp/ 1 16
9.4 BeInosiHeHHe KOHTPOJIbHOH paboTsl /Cp/ 1 8,6
9.5 IMoarororka k nekuusim /Cp/ 2 8
9.6 IMoaroToBka k mpakTU4YecKUM 3aHATHIM /Cp/ 2 16
9.7 IMoaroroska k adbopaTopHbiM pabotam /Cp/ 2 16

Paznen 10. KoHTaKkTHBIE Yachl HA aTTECTALMIO

10.1 Konrponbhas pabora /KA/ 1 0,4
10.2 3auger /KD/ 1 0,25
10.3 Koncynbrauus nepen sx3amenom /K3/ 2 2

10.4 Dx3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHUAJIBI

OneHoYHBIE MaTepUalIbl ISl IPOBEICHHUS TPOMEXYTOYHON aTTeCTalluK 00YYAIOIIIXCs IPUBEICHBI B IPUIIOKEHNH K pabodell mporpamme
JUCLUTUINHBI.

DopMBI B BHIBI TEKYIIET0 KOHTPOJISI O TUCHUIDIHHE (MOJIYITIO), BUIBI 3aIaHUH, KPUTEPHUU UX OLEHUBAHUS, pacrpeeeHre 0aJuioB Mo
BUJIaM TEKYILETO KOHTPOJIS pa3pabaThIBalOTCS MperoaBaTeseM AUCIUIUIMHEL C YYETOM €€ CIIeHU(GHUKN U JOBOAATCS 10 CBEACHUS
00y4aroIuxcs Ha IEpBOM y4eOHOM 3aHATHH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISAETCS NPENoAaBaTeNIeM JUCIUIUINHBI (MOIYJIs), KaK MpaBwiIo, ¢ ucroiszoBanueM DMOC
WU [TyTeM NPOBEPKU MUCbMEHHBIX paboT, IPeAyCMOTPEHHBIX PAaOOUNMU NIPOrpaMMaMy AUCIUILIMH B PaMKaX KOHTaKTHOM paboThl U
CaMOCTOATENbHOI paboTh! 00yyatomuxcs. s huKcupoBaHHs pe3yIbTaToOB TEKYILET0 KOHTPOJIS MOXKET ucnonb3oBathesa DMOC.

6. YYHEBHO-METOJNYECKOE H TH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIJIMHBI (MOY JIST)

6.1. Pekomenayemasi 1urepaTypa

6.1.1. OcHoBHAs1 TUTepaTypa

ABTOPBI, COCTaBUTEIHN 3ariaBue Uznarensc On. agpec
TBO. IO
JI1.1 |Cagenses U. B. Kypc obmeit dusuku. T. 3. KBanroBas ontuka. AtomHas ¢pusuka. | CaHKT- https://e.lanbook.com/b
®usnka TBepaoro tena. duznka atToMHOTO siapa u sneMenTapHbIX | [letepOypr [ook/106893
YacTHIl: yueOHOE TIocoOue : Jlans,
2018
JI1.2 |Cagennes U. B. Kypc obmeii ¢puzukn. T. 2. DIeKTpU4eCTBO U MATHETU3M. CaHkT- https://e.lanbook.com/b
Bounbl. Ontuka: yaeoHoe mocobue TetepOypr [00k/98246
: Jlanp,
2018




ABTOpBI, COCTABHTEIH 3arsaBue Wsparensc O azgpec
TBO. TOJI
JI1.3 |Cagenbes 1. B. Kypc o6mieit puzuku. T. 1. Mexanuka. MonekynspHas ¢usuka: |CaHKT- https://e.lanbook.com/b
yueOHoe nocobue [etepOypr [ook/113944
: Jlans,
2019
JI1.4 |YeptoB A.T'., BopoObeB |OGmas usuka Mocksa:  |http://www.book.ru/bo
A.A., Makapos E.®., KnoPyc, 0k/933946
Oszepos P. I1., Xpomon 2020
B.1.
6.1.2. lonotHUTeIbHAS INTEPATYPA
ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensc 1. agpec
TBO. TOI
JI2.1 |amkapun W.IT., O6mas ¢usnka. COOpHUK 3amad Mocksa:  |http://www.book.ru/bo
Kupesuos A.IL, KnoPyc,  |0k/933565
Ky6apes C.1., Pazunosa 2019
CM.
JI2.2 |Bopob6beB A.A., UepToB |3amadnuk no Gpu3nKe Mocksa:  |http://www.book.ru/bo
AT. KuoPyc, |0k/920827
2017

6.2 UndopmanoHHbIe TEXHOJIOTHH, HCIOJIb3YeMble NIPH 0CYIIeCTBJIEHHH 00pPa30BaTeIbHOIO0 NMpolecca Mo JMCHHUILIHHE (MOAYJII0)

6.2.1 [epeyeHb JTHLEH3MOHHOTO U CBOOOHO PACIPOCTPAHIEMOTr0 MPOrPaMMHOI0 odecneyeHust

6.2.1.1

|MS Office

6.2.2 Hepel{eﬂb IIpO(i)ECCI/IOHaJILHBIX 0a3 JAHHBIX U I/lH(l)OpMalII(IOHH])IX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHayuHBII 00pa3oBaTenbHblil noprai: http://en.edu.ru/

6.2.2.2

MexayHapoHas nmpodeccuoHanbHast 6a3a qaHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynpranT miroc

6.2.2.4|Tapant ACITNKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIIMHBI (MOJY JIS)

7.1

VueOHble ayIUTOPUH JJIs TPOBEICHHS 3aHATHI JICKIIMOHHOTO THIIA, YKOMIUIEKTOBAHHBIE CIICIUATM3UPOBAHHON MeOEIbIO U
TEXHHYECKUMHU CPEICTBAMHU OOyUYECHUs: MYJIbTHMEANITHOE 000pYAOBaHUE IS IPEIOCTaBIICHHs Y4eOHOH HH(OPMAIMU OOBIION
ayJJUTOPUH W/WIIK 3BYKOYCHIIMBaIOIIee 000pyioBaHue (CTALIMOHAPHOE WIIN TIEPEHOCHOE).
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VYueOHbIC ayAUTOPHH IS IPOBEICHHMS 3aHATHI CEMHHAPCKOTO THIIA, TPYTIIOBBIX U HHAWBUIYaIbHBIX KOHCYIBTAINH, TEKYIIETO
KOHTPOJIS U IPOMEXKYTOYHOM aTTecTalluy, YKOMIUIEKTOBAHHbIE CIIEIUATN3UPOBAHHON MEOENbI0 U TEXHUUECKUMU CPEACTBAMU
00y4eHHs: MyTbTHMEUITHOE 000pyJOBaHHE H/IIN 3BYKOYCHIMBAIOIIee 000pyJOBaHIE (CTalHOHAPHOE MM IIEPEHOCHOE)

7.3

Iomemenust 1J1si caMOCTOSATEIbHON paboTHI, OCHALIEHHbIE KOMIIBIOTEPHOH TEXHUKON ¢ BO3MOXKHOCTHIO TIOAKITFOUSHHUS K CETH
"NHuTepHeTr" 1 oOecnieueHHeM JIOCTYIIa B AJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYI0 Cpey YHUBEPCHUTETA.

7.4

IMomemenust 1y XxpaHeHUs. U NPOGHIAKTUYECKOT0 00CIYKUBaHUS yueOHOro 000py10BaHUS




7.5|J1aboparopun, ocHaIIeHHbIE CIIECIHAIBLHBIM JIA00PATOPHEIM 000PYIOBaHUEM:

7.6|JIabopaTopusi MeXaHUKH, BKITIOUArOIIast: 0JI0K AeKTpoHHbIi @M 1/1, Mmammua Ateyna @M1 1, mastauk Makceemia ®M12,
yHuBepcanbHblil MasTHUK OM13,masaTHHK O6epOexa DM 14, monyins FOura u Mmogyns casura @M 19, coynapenue mapos
DdM17,

7.7|J1aGoparopus 3nekTpuyecTBa 1 MarHeTu3Ma, Bitodaromas: credasl TKO anexktprudecTBa 1 MarHeTu3ma, B TOM YUCIIe
ocutorpader C1-94, renepaTopbl CHTHAIOB HU3KO4acTOTHBIE ['3-118, MCTOYHUKY MUTAHMs, Mara3uHbl CONPOTHUBIICHHUH, HA0OP
Monynei OIID;

7.8|JTaGopatopust ONTHUKH, BKIIOYAIOIIAS KOMIUIEKT ONTHYeCKOTo 00opynoBanust PMC, B ToM uunciie: 6a3bl ONTHYCCKONW CKAMbH,
MOJIYNIPOBOAHUKOBBIE JIa3€Phl C FOCTUPOBOYHBIM MOJYJIEM, (POTOIPUEMHUKHY, HAOOP JHMH3, SKpaHbl C MAaCIITAOHOM! CETKOI;
aBToTpancdopmaTop ogao(asusiil JIATP-2,5; kommekt Qommmii.




