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1. IEJIX OCBOEHUSA JTUCHHUILJIMHBI (MO Y JIS)
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]_IeJ'H) npenoaaBaHuA JUCHHUIIIINHBI:

1.2

(dopMupoBaHUE y 00YJAIONINXCS €CTECTBEHHOHAYIHOTO MUPOBO33PEHIS; HAYIHOTO MBIIIICHHS; [IETTOCTHOTO
TpeCTaBICHNS O (PU3NUSCKUX 3aKOHAX OKPYXKAIOIIEr0o MUPa B UX SMHCTBE W B3aNMOCBS3H; HABHIKOB IPHIMCHEHUS
TIOJIOXKEHNH (hyHTAMEHTAIBHON (PU3MKHM ITPH PEIICHHH KOHKPETHBIX IIPEAMETHO-POQIIIBHBIX 3a1a9; TEOPETHICCKOI U
MPaKTHYECKOH 0a3bI JUTS YCIEITHOTO OCBOCHUS HMH CHEIMATbHBIX JUCIUILTHH.

1.3

3amaun TUCIUIIINHBL:

1.4

— OCBOCHHE 00yJaIOIIMMICS 3HaHHIT 00 OCHOBHBIX (DH3MYECKUX SIBICHUSX H IIPOLECCAaX, OCHOBHBIX (PU3MYECKUX BEITNIMHAX
1 QU3MYECKNX KOHCTAaHTaX, OCHOBHBIX (PU3MUYECKHX 3aKOHAX M IPAHMIIAX X IIPUMEHUMOCTH, (yHIaMEHTaIbHBIX
(M3MYECKUX HKCIICPUMEHTAX M X POJIM B PA3BUTHH HAYKH, HA3HAUYCHUH M NIPUHIUIIAX ICHCTBHS BaKHEHIINX (DH3NICCKIX
pudopoB;

1.5

— IpHOOpeTeHNe 00YYarOIIMMHUCT YMEHNI O0BSICHUTh OCHOBHBIC HAaOII0JaeMbIe IPUPOAHBIC  TEXHOT CHHBIC SIBIICHHS H
s¢dexTs! Ha 6a3e 3aKOHOB KITACCHYECKOM U COBPEMEHHOH (DH3HKH;

1.6

- HpI/IO6pCT€HI/I€ 06y‘{a}OH_II/IMI/IC$I yMeHI/Iﬁ 1 HaBbIKOB HCIIOJIB30BaHUA MCTOAUKHU (1)I/I3I/I‘ICCKI/IX PI3MCpCHPII>i u O6pa6OTKI/I
OKCIICPUMCHTAJIbHBIX TaHHBIX, UCIIOJIb30BAaHUS MCTOJOB (I)I/I?;I/I“IGCKOFO MOACINPOBaHUA I pEHICHUS KOHKPCTHBIX
C€CTCCTBCHHOHAYYHBIX U TCXHUYCCKHUX 3a/da4;

1.7

— IIpHOOpeTeHNe 00YYarOIIMMHUCS HaBBIKOB YKCILTyaTallnl OCHOBHBIX TPHOOPOB M 000PYIOBAHUS COBPEMEHHOM
¢dusnueckoit 1abopatopun, 06pabOTKU U HHTEPIPETUPOBAHUS PE3YILTATOB SKCIEPUMEHTA.

1.8

2. MECTO JJUCIHATIJIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJIBHOW ITPOTPAMMBI

IMuxn (pazgen) OIT: |Bl .0.09

3. KOMIIETEHIIMH OBYYAIOIIET' OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JTUCHUIIJIMHBI

(MOJLYJIST)

OIIK-1 CriocoGeH periats HHXESHEPHBIC 3371a4i B TPOQECCHOHAILHOM IESTEIbHOCTH C UCTIOIb30BAaHHEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTH4YECKOro aHajIu3a 1 MOJEIUPOBAHUSA

OIIK-1.2 [TpuMeHseT OCHOBHBIE IOHSTHS U 3aKOHBI €CTECTBEHHBIX HaYK ISl peLIeHHs IpeIMeTHO-IPOGUIIbHBIX 3313

OI1K-1.3 [IpumeHseT ecTeCTBEHHOHAYYHbIE METO/Ibl TEOPETHYECKOTO H AKCTIEPUMEHTAIILHOTO HCCIIEIOBaHHUs 0OBEKTOB, TIPOIIECCOB,
SIBTICHUI; IPOBOAUT HKCIIEPUMEHTBHI 110 33laHHOW METOIMKE U aHAIN3UPYET PE3yNbTaThl

B pe3yabrare ocBOeHHsI TUCHUILIMHBI (MOAYJIs) 00yYAIOIIMIACH T0JIKEH

3.1

3HaTh:

3.11

OCHOBHBIE ITOHSATHUS ¥ 3aKOHBI KITACCHYECKON M COBPEMEHHOM (PH3HKHU 1 X POJIb B PEILICHUH IPEIMETHO-IPO(QUIBHBIX 3a1a4;

3.1.2

METO/IbI TEOPETHYECKOrO M IKCIIEPHMEHTAIBHOTO HCCICA0BAHUS (DH3UYECKUX OOBEKTOB, IIPOLIECCOB U SBJICHUH, METOAUKY
MIPOBENICHHS U 00pabOTKU Pe3yNbTaToB (PU3UUECKOTr0 IKCIIEPUMEHTA

3.2

YMmeTh:

3.2.1

HCIIOJIB30BATh OCHOBHBIC ITIOHATHA U 3aKOHBI (1)I/I3I/IKI/I JUIA pEIICHUA Hpe,I[MCTHO'HpO(l)I/IHLHLIX 3aaay;

3.2.2

MIPUMEHSTH METO/IBI TEOPETHYECKOTO M AKCIIEPUMEHTAIEHOTO UCCIIEAOBaHUS (PU3NUECKUX 00BEKTOB, IIPOLIECCOB U SIBJICHH,
MIPOBOIUTH (PU3MYECKHE SKCIEPHMEHTHI 110 33JaHHOH METOIMKE M 00padaThIBaTh UX PE3yNbTATHI

3.3

Buaagern:

3.3.1

HABBIKAMH IPUMCHEHHUSI OCHOBHBIX MOHSTHI M 3aKOHOB KJIACCHYECKOH M COBPEMECHHOM (DM3UKH TSl PEIICHHUS IIPEIMETHO-
PO HILHBIX 33]1a4;

3.3.2

HaBabIKaMH [IPUMEHEHHSI METOJIOB TEOPETHYECKOI0 M SKCIIEPUMEHTAIEHOTO UCCIEA0BaHUS (PU3NUECKUX OOBEKTOB,
IIPOLIECCOB M SIBICHHH, HABBIKAMHU MPOBEACHUS (PU3MUECKUX IKCIIEPIMEHTOB 110 3aJJaHHOH METOJUKE  00pabOTKH UX
pe3yibTaToB

4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI MOAYJIS)

Kon

3aHATHS Kype

HaunMeHoBaHue pa3iesioB U TeM /BUJ 3aHATHs/ Cemectp / | YUacoB | IIpumeuanue

Pazgen 1. DUZMYECKHME OCHOBbI MEXAHUKHA
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KMHEMATHUKA MATEPHUAJIBHOU TOYKHU

IIpenmer u MeToabl MeXaHUKU. Mozienu MaTepuaabHOR TOUKU U TBEPOIO TeNa.
Ionstue cucreMsl orcyera. BekTopHOE U KOOPIMHATHOE ONUCAHUE ABUXKEHUS
MaTepuanbHol Toukd. OCHOBHBIE KWHEMATUUECKHE XapaKTEePUCTUKU
MaTepualbHONU TOUKU: PaJUyC-BEKTOp, IEPEMEILICHUE, IPOIIEHHBIN MyTh,
CpeIHsAs U MTHOBEHHAsI CKOPOCTh, CPEAHEE U MTHOBEHHOE YCKOPEHHE,
TaHIeHIMAJIbHOE U HOPMaJIbHOE YCKOpeHHUe. BpalaTtenbHoe IBUXKEHUE
MaTepuaabHONU TOUKU. BEKTOpHI yria NoBopoTa, YIJIOBOH CKOPOCTH U YIJIOBOTO
yckopeHust. CBsi3b MKy YIIIOBBIMH ¥ JIMHEHHBIMA BennauHaMu. /JIex/

1.2

OmnpezeneHne IWIOTHOCTU TBEPOTO Tela IPAaBHILHON IT€OMETPHUECKOM (hOPMEL

/Cp/

1.3

KunnemaTnka mareprnanbHoit Touku /I1p/

1.4

OCHOBBI JTMHAMUKU ITOCTYIIATEJIBHOI'O IBVDKEHUS TEJIA
IlocrynarensHoe nBuxenue. [lepBbiii 3akoH Hetotona. [IoHsATHE HHEPTHOW MacChl
tena. Bropoii 3akoH HetoTona u nonsarue cunsl. Tpetuit 3akoH HeroToHa. Brbl
cui. Cuna TsHKEeCTH, CHjla BCEMUPHOT'O TATOTSHHUS, CHIIa YIIPYTOCTH, CHJIa TPEHHUSI.
Heunepuunanbnsie cucteMsl oTcuera. L{eHTpoOe)HbIe CHITBI MHEPLUH U CHJTBI
Kopwuomnuca. /JTex/

15

OCHOBBI AVMHAMHKH IOCTYNATCIIbHOI'O ABMXKCHUS TCJIa /Hp/

1.6

I/I3y‘{€HI/I€ 3aKOHOB IMOCTYNATECJIbHOI'O ABMXKCHUS C ITOMOUIBIO MAallIMHBI ATBy}Ia.
/J1ab/

1.7

3AKOHbBI UISMEHEHUA 1 COXPAHEHUA UMITYJIbCA, SHEPTUU U
MOMEHTA UMITYJIbCA

Nmnynbc MaTepuanbHONW TOYKH U MEXaHUYECKOW CHCTEMBI, 3aKOH €r0 H3MEHEHHS
U coxpaHeHus. LleHTp Macc MexaHNUeCKOW CHCTEMbI U ypaBHEHHE €ro JABKEHHUSI.
Kunernyeckast sHeprus v 3aK0H ee u3MeHeHus. KoHcepBaTuBHBIC U
HEKOHCepBaTHBHBIC CUJIbI. [loTeHIManbpHas sHeprus. CBI3b MEXIY
MOTEHIMAILHON SHEPTHed ¥ CHUITOH. 3aKOH U3MEHEHUS U COXPAHCHUS MOTHON
MEXaHUYEeCKOU FHEPIUH CUCTEMBI. MOMEHT UMITYJIbCa MaTepUAILHOU TOUKU U
MEXaHUYECKOH CUCTEMBI, 3aKOH €ro U3MEHEHHs 1 coxpaHenus. /Cp/

1.8

ITpoBepka 3aKOHOB COXpaHEHHUsI UMITYJIbCA U SHEPTHH NpU coyaapenuu tei /Cp/

1.9

JVMHAMUKA BPAILATEJIBHOI'O IBMDKEHMS TBEPAOI'O TEJIA
OCHOBHO# 3aKOH BpaIIaTeIbHOTO IBUKEHHSI TBEPJIOTO Tea BOKPYT
HEMOJBMXHOI ocu. MOMeHT nHepuuu. Beruncienne MOMEHTOB HHEPLIUU
OJTHOPOJIHBIX CUMMETPHUHBIX Tell. Teopema LlTeitHepa u ee mpuMeHeHUeE.

KI/IHGTI/I‘IGCKaﬂ 3H€pFI/IH BpaH.[aTeJ'ILHOFO JBHIKXCHUA TBep,I[OFO TCJa.
/Cp/

1.10

VI3ydeHne TMHAMUKH BPALaTeIbHOTO IBIKCHHS C IIOMOIBIO MasTHHKA
O6epoexa. /Cp/

111

Masitauk Makcemuia. OnpenesieHne MOMEHTa HHEPLMH Tel i IPOBEPKa 3aKOHA
coxpaHeHus 3Hepruu. /J1ad/

112

MEXAHWYECKUE KOJIEBAHUA

Onpenenenne konedaHuil. XapaKTEPUCTHKU FAPMOHUYECKUX KOJICOAHUIA.
dopmyna cloxKeHHs JBYX TapMOHUYECKHX Konebanuid. [IpuMepbl konedaTenbHbIX
CHCTEM: MPYKUHHBIN, MaTeMaTHYCCKUN ¥ (PU3MYCCKUI MAaSTHUKH. Y paBHEHUE
3aTyXaloIuX KoneOaHui 1 ero pemenne. XapakTepHCTHKU 3aTyXatoIIHX
KoyieOaHuil. YpaBHEHUE BBIHYKICHHBIX KOJICOaHUH IO/ e CTBUEM
TapMOHMYECKH M3MEHSIOIIEICS BHEIITHEW CHUJIBI U €T0 pelIeHue. SIBnenne

pe3oHaHca.
/Cp/

1.13

Ormpenernenre yCKOpEeHus: CBOOOHOIO MaICHHS IPU [TOMOIH MaTEMaTHIECKOrO
MasitHuka. /Cp/

1.14

Omnpenenenre MOIYISI CIIBUTA € TIOMOLIBIO NPY)KUHHOTO MasTHUKA. /Cp/

Pazgen 2. TEPMOAMHAMMKA U MOJIEKYJIAPHASA ®U3NUKA

2.1

SJIEMEHTBI TEPMOJJUHAMUKUA

OcHOBHBIE OIpe/ieTeHNs U TOHATHS TepMoanHaMuKi. HymneBoe Hagamo
TepMOANHAMUKY U OHATHE TeMIepaTypsl. TepMoauHaMIdeckue QyHKINH
coctosHus. IlepBoe Hauano TepmoauHaMukH. TeroemkocTs. M3omporieccsl.
Bropoe Ha9an0 TepMOAMHAMUKH B PA3THYHBIX (hopMynupoBkax. [TonsTue
teroBoi MamnHbl. KI1J] rermoBoit mammne. Lukn Kapro u reopema Kapho.
Hepasencrso Knaysuyca. OuTpommst. Tpetse Hagano TepmoguaamMuky. /Cp/




2.2

Ormpenenenre K03 PUIMEHTA BI3KOCTH KUIKOCTH 1o MeToxy Crokca. /Cp/

2.3

SJIEMEHTBI CTATUCTUYECKON OUINKU.

OCHOBHBIE MTOJIOKEHUS! KHHETUYECKOW TEOPUH UIICaIbHOrO ra3a. Y paBHEHUS
COCTOSIHMSI HI€AJIBHOTO U PEATIBHOTO ra3a. Y paBHEHHE KHHETUIECKON TEOPHH
ra3oB 1is AaBiieHus. PazoBoe NpOCTpaHCTBO. PYHKIUS pACIPEACICHHUS.
Knaccruueckas u kBanTOBas cratuctika. Pacnpenenenue Makcsera.
Bapometpuueckas popmyna. Pacnpenenenue bonbimana. [ToHsATHE 0 KBAHTOBOH
cratuctuke boze-OiiHmTeiina u @epmu-upaka. CBs3b SHTPOIMHU C
TEPMOJUHAMHYECKON BEPOSITHOCTBIO. SIBIEHNS IEpeHoca.

/Cp/

24

OrnpezieneHne OTHOIICHNS TEIIOEMKOCTEH ra3a MeTo1oM aquabaTinieckoro
pacumpenust. /Cp/

Pazpnen 3. DJIEKTPUHYECTBO U MATHETHU3M

31

SDJIEKTPOCTATUYECKOE I1OJIE B BAKYYME

DNeKTpHYeCKUil 3apsi U 3JEKTpoCcTaTHYecKoe roe. HampsnkeHHOCTh U
MOTEHIIHA YJICKTPOCTATUIECKOro mosist. CBOHCTBO CYMEpO3UIHH JITs
ANEKTPOCTATUICCKUX Mojieh. CBSI3b MEXTy HANPSHKEHHOCTBIO
JNEKTPOCTATUIESCKOTO MOJISI U MOTSHITUATIOM. [[0TOK BEKTOpa HANPSHKEHHOCTH
JNEKTPUIECKOrO MOJIs Yepe3 OBEpXHOCTh U TeopeMa ["aycca. [IpumeneHue
TeopeMbl ['aycca K pacdeTy 3JIeKTpocTaTHIeCKuX nosieil. TeopeMa o UPKyYIAIUK
JUTSL BEKTOpA HAMPSHKEHHOCTH 3JIEKTPUIECKOTO MOJS.

/JIex/

3.2

QJIEKTPOCTATUYECKOE IT1OJIE B ITPOBOJHUKAX 1 ANDJIEKTPUKAX
DJIEKTPUYECKUIA AUTIONb U SJIEKTPUUECKUI JUITOIBHBIA MOMEHT. JIumonsHbIe
MOMEHTBI MOJIEKYJT AU3JIeKTpHKa. [ToNspHbIe W HETONSPHBIC TUAIICKTPUKH.
Tonspuszanus nuanekTpukoB. Bekrop nonspuzanuu. Teopema ["aycca s
BEKTOpa MOoNApHU3aLU. BEKTOp 37EKTPHUECKOro CMEIEHUs. Y CIIOBUS Ha IpaHulle
JBYX JUIIIEKTPUKOB. IIPOBOHUKY B 31€KTPOCTATUIECKOM I10JIE. DIEKTPOEMKOCTh
YEeAMHEHHOT 0 IIPoBOIHUKA. KoHIeHcaTopbl. DHEPrist CUCTEMBI 3apsI0B U
IEKTPUIECKOTO MOJISL.

/Cp/

3.3

DJIEKTPOCTaTHUECKOE TI0JIe B BaKyyme U Bemectse /IIp/

3.4

Hccnenoanue anekrpocraruueckux noneid. (M3yuenue 3akona Oma.) /J1a6/

3.5

[OCTOAHHBIN JIEKTPUYECKHNU TOK

VYC0BUSA CyIIECTBOBAHMS TIOCTOSHHOTO 3JIEKTPUYECKOro Toka. Criia U II0THOCTh
TOKa. YpaBHEHHE HenpepbIBHOCTH. 3akoH OMa 111 OMHOPOJHOrO y4acTKa I .
DJIEKTPOABIKYIIASI CHJIa M HanpshkeHne. 3akoH OMa JUis HEOJJHOPOIHOTO Y4acTKa
nenu. [Ipasuna Kupxroga. [Tpumepsl pacyera pa3BeTBICHHBIX JICKTPHUECKIX
nenel ¢ noMoieio npasui Kupxroga. Pabora u MOIHOCT TOKa. 3aKOH
xoynsa-Jlenna.

/Cp/

3.6

[NOCTOAHHOE MATHHUTHOE ITIOJIE B BAKYYME U BEILIECTBE
Marnutnas naaykius. 3akod buo-Casapa-Jlamnaca, marauTHOe mone
JBIXKYIIETOCs 3apsna, cuia Jlopenna, 3akoH Ammnepa. Teopema o IUPKYISIIAN
JUTSI BEKTOpa MarHUTHOM MHIYKIIMU U ee mpuMeHenne. Teopema ["aycca mis
MarHUTHOTO TOJIS.

MarHuTHbIE MOMEHTBI aTOMOB M MOJIEKY/1. BEKTOp HAMarHH4eHHOCTH BEILECTBa.
Teopema 0 IUPKYISLUK A1l BEKTOpAa HAMArHUYEHHOCTH. MarHuTHast
BOCHPHMMYHMBOCTD M MarHUTHAsI MPOHUIIAEMOCTD BelecTBa. HanpsnkeHHOCTD
MarHUTHOTro ToJis. TeopeMa 0 HUPKYIISIIUAH AJISl BEKTOPBI HAMIPSHKEHHOCTH
MarHUTHOTO TOJIS. Y CJIOBHS AJIsl MATHUTHOTO TIOJISL HA TPaHMLIE pa3ziena IByX
cpen. [Anamarneruku, mapamaraetiku. deppomaraeTnku. MarHuTHBIN
rucrepesuc. Temmnepatypa Kropu. [TIpupona ¢peppomarHerusma.

/Cp/
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3.7

Onpeenenre OTHOIICHHUS 3aps/ia IEKTPOHA K €r0 Macce METOIOM MarHeTpoHa.
(Omnpenenenne ropu30HTAIBHON COCTABIISIOIIEH HHAYKIIMY MAarHUTHOTO TTOJIS
3emmn) /Cp/

3.8

OmpeneneHre paboTHI BEIXOMA IIEKTPOHOB 13 Meraua. /Cp/




3.9

SJIEKTPOJMHAMUKA

3akoH seKTpoMarauTHOM uHayKiwu. [Ipasuito Jlenna. CriocoObl H3MEHEHUsI
MAarHUTHOTO TOTOKA. [Iprpo/a 31eKTPOMArHUTHON HHAYKIUH. SIBIIeHuEe
caMoMHyKIH. VHIyKTHBHOCTE. B3aumuast unaykiws. B3anmuas
HHIYKTUBHOCTB. Teopema B3aumuocTH. Tok cmentenust. Teopema o UPKyJISIHA
MArHUTHOTO TI0JISL B CITy4ae NPHCYTCTBUS MEPEMECHHBIX JICKTPUUCCKHX MOJICH.
VYpaBHeHus MakcBesia B MHTETpabHOH popme. /JIex/

3.10

V3yuenue siBjieHus B3auMHOM MHAYKIHA.(CHATHE KPUBOM HAMArHUYUBAHUS U
METIIM THCTEepe3rca ¢ moMolIbio ociutorpada.) /Cp/

Pazpnen 4. KOJIEBAHUS 1 BOJIHBI

4.1

QJIEKTPUYECKUE KOJIEBAHUA

KonebatenbHslit KoHTYp. CBOOOHBIC HE3aTYXAIOIIUE H 3aTyXaIOIIIe
rapMOHMYECKHE KonebaHus B KojebaTenbHOM KoHType. DopMyina urs meproaa
KojieOaHuil. BEIHYXIeHHBIC TapMOHHYECKUE KoJTeDaHus B KolleOaTeIbHOM
KOHTYpe. SIBieHue pe3oHaHca. [lepeMeHHBII TOK. AKTHBHOE, HHIYKTHBHOC
€MKOCTHOE COIIPOTHBIICHHE B IICTIH IIEPEMEHHOr0 ToKa. PaboTa ¥ MOITHOCTE B
LIETH TIepEeMEHHOTr 0 ToKa. [leficTByrolIee 3HaYCHHE TOKA U HAIIPSHKCHUSL.

/Cp/

4.2

SJIEKTPOMAT'HUTHBIE BOJIHBI

OKCNEePUMEHTAIBHOE NOIY4YEHHE IEKTPOMarHUTHhIX BOJH. CylliecTBOBaHUE
JIEKTPOMArHUTHBIX BOJIH KakK CleCTBUE ypaBHEHUH MakcBeuia.
JuddepennmansHoe ypaBHEHHE JIEKTPOMarHUTHOH BOIHBL. CBsI3b MEXAY
BEKTOpaMHU HAIPSHKEHHOCTH 3JIEKTPUYECKOr0 U MAarHUTHOT'O MOJIeH B
JIEKTPOMAarHUTHOU BoJHE. [IpenomiieHne 31eKTpOMAarHUTHBIX BOJIH Ha TPaHULIEe
paszerna IByX cpell. DHEeprys U UMILYJIbC JIEKTPOMArHUTHBIX BOJIH.

/Cp/

4.3

Hccnenoanue 3aTyxaronmx KoiedaHuii B konedaTensHoM KoHType /Cp/

Pazpnen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITHKA.

[NonsiTue cBeToBOro Jiy4a. 3aKoH NPSMOJIMHEHHOr0 PACIpOCTPAHEHHUsI CBETOBBIX
Jydeil B OHOPOAHBIX cpesiax. 3aKOH OTpaskeHusl. 3aKOH npenomiieHus. [Ipunimn
®epma. [Tonnoe orpaxkenue. LleHTpupOBaHHbBIE ONTUYECKUE CUCTEMBI.
[IpenoMnenre cBETOBBIX Jydell Ha MOBEPXHOCTH CHEPUIECKOro 3epKaa.
IIpenomiienue cBeTa Ha ceprUveCcKOil MOBEPXHOCTH pa3jiena AByX cpela. ToHkue
JuH3bL. M300paskeHre npeIMeToB ¢ MOMOIIbI0 JIMH3. OCHOBHBIC
(doTomMeTpryecKre BETUIHHBI.

/Cp/

5.2

WHTEPO®EPEHIINA U AUDPAKLIVA CBETA

KorepeHTHOCTS 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. MIHTepdepeHuus cBera,
yci0BUe MakcuMyoB 1 MUHUMYMOB. OmnbiT FOHra. HTepdepeniys ceera B
TOHKHUX IUICHKaX U miactuHkax. Onpenenenue mudpakuun. [punmmn [NolireHca-
®penens. Meron 30u @penens. [ndpakuns Openens Ha KPYriioM OTBEPCTHH U
mucke. Jludppakuns @paynrodepa Ha oxHo# menu. Audpakius OpayHrodepa Ha
JTUPPAKIIUOHHOM peleTKe.

/Cp/

5.3

JUCIIEPCHA U TIOJIAPU3ALIMA CBETA

Hucniepcust cBeta. DneKTpOHHAS TEOpUs aucnepcun cBeta. EctecTBeHHbIN 1
MOMSIpU30BaHHbIN cBeT. [lomspuzaius cBeTa npu OTpaKEHHU U NPETOMIICHUHN Ha
TpaHuUIle IBYX AMAIIEKTPHKOB. [IpoxokaeHre cBeTa uepe3 aHU30TPOIHbIE
kpuctaiisl. [lonsipr3anonapie MPU3MBI U ONSIpOorIbL. 3akoH Mamoca. AHanu3
MOJSIPU30BaHHOr O CBETa. BpalieHne miockocTH NOoIspru3alyy.

/Cp/

5.4

Wurepdepennns ceera. Onbit FOHra. (M3Mepenne UIMHHBI CBETOBOM BOJIHBI C
MTOMOIIBI0 AU(PAKIIMOHHON pereTkH). (OnpenaeseHne moka3aTess MpeIoMICHHUs
CTeKJIa ¢ TIOMOIIIBI0 MUKpockoma). /Cp/

5.5

ITpoBepka 3axona Mantoca. (Onpenenenue ko3 duiMeHTa moriomeHus
npo3pauHbIx Ten). (Onpenenenne yria MoXHOH nonspusanum). /Cp/

Paznea 6. SJIEMEHTHI CHELIUAJIBHOW TEOPUU
OTHOCHUTEJIBHOCTH




6.1

IMoctysaTsl cenuaibHON Teopur oTHOCUTebHOCTH. [IpeobpasoBanus JlopeHna.
Crnencrsus n3 npeobpaszoBanuii Jlopena. MHTepBan Mex 1y COOBITHIMU.
VMynbe B CrienuaibHOI TEOPHU OTHOCHTEIBHOCTH. OCHOBHO# 3aKOH
PENSATUBUCTCKOM TMHAMHUKY MaTEpHAIbHON TOUYKH. DHEPIusl B CIICLHAIBHOM
TEOpHH OTHOCUTENBHOCTH. /Cp/
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Pazgen 7. KBAHTOBASI ®PU3UKA

7.1

KBAHTOBAS OIITUKA

TemnoBoe M3IydeHHe U ero XapakTepucTuky. 3akoH Kupxroga. 3axons! Credana
- bonbumana u cmemennsa Buna. @opmynsl Penes-/xunca u [Inanka. ['mnoresa
ITnarka. ®ortonsl. Potoaddexr. YpaBHeHHe DHHIITEHHA IS BHEIIHETO
¢doroaddexra. DHeprust u ummynbsc porona. Jlasnenue ceera. DPpdext Komnrona
U €0 IeMEHTapHas Teopusl. ENMHCTBO KOPIYCKYJISPHBIX U BOIHOBBIX CBOWCTB
JIEKTPOMArHUTHOI'O U3Iy4EHHUS.

/JTex/

7.2

KsanToBas onrtuka /I1p/

7.3

SJIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOW ®M3UKHU
CrexTpsl aTOMOB U Mojiekysl. CriekTp aToMa Bogopoza. Teopust atoma BoJopoaa
o bopy. I'mnoresa ne bpoiinsa. CoiictBa BonH 1ie bpoiiis. CooTHomeHue
HeonpezenenHocreil I'eiizen6epra. BonnoBas QyHKIMs U ee BEpOSITHOCTHAS
uHTepnperanys. HaGnronaemple BeMYMHBI B KBAHTOBOW MEXaHHUKE U UX
usMmepenus. O6uiee ypasaenue lIpenunrepa. CranuoHapHoe ypaBHEHHE
Ipenunrepa. JIBnxenue cBoOOAHON YacTUIIbl. J|BUKEHUE B TOTECHIIUAIBHOM SMe.
INoTtenmanbHbiil 6apbep. 'apMoHnUeckuil OCLLIATOP. ATOM BOOPOJa B
KBaHTOBOW MexaHMKe. CIIiH a5ekTpoHa. CIIMHOBOE KBaHTOBOE YHcio0. [IpuHuun
HEepa3IMYMMOCTH TOXK/ICCTBEHHBIX YacThll. @epMUOHBI 1 GO30HBI.
Iepuonuueckas cucrema >1eMeHToB MeHzerneesa.

/Cp/
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7.4

OrmpenesnieHre TeMIIepaTypHON 3aBUCUMOCTH MHTEHCHBHOCTH H3JTyICHUS HUTH
namibl HakanuBaHus. (M3ydeHne 3aK0HOB TEIIOBOTO H3JYYCHUSI C IOMOIIBIO
SIPKOCTHOTr0 rupometpa.) /Cp/

7.5

®oroaddekr. (CHATHE BOIBTAMIIEPHOM, JTFOKCAMIIEPHOH U CIIEKTPAILHOM
XapaKTePUCTUK (POTO3IEMEHTA U Olpe/ielieHre paOoThl BHIXO/A 3JIeKTpoHa). /J1ab/

Paznen 8. ®PU3NKA ATOMHOT' O SA/IPA U DJIEMEHTAPHBIX HACTHIY

8.1

SJIEMEHTBI ®M3MKU ATOMHOI'O SAPA

Hedexrt maccol 1 sHeprus cBsi3u sapa. CiuH sapa U ero MarHUTHBI MOMEHT.

S nepusie cuinbl. Monenu siapa. PagnoakTuBHOE M3TydeHUE U €10 BUIBL.  -pacia.
-M3Jy4eHue. -U3aydeHne. SIaepHble peakuy 1 UX OCHOBHBIE TUIIBI. Peakuust

JCJIICHUA ﬂz[pa. ueHHaﬂ peaKHI/IH JCIICHUA. PeaKI_[I/IH CHHTE3a aTOMHBIX ﬂZ[Cp.
/Cp/

10

8.2

SJIEMEHTHBI ®U3NKU DJIEMEHTAPHBIX YACTUL]

Kiacchl aneMeHTapHBIX YacTHIl M BUJIBI X B3auMojercTeuid. Kinaccudukarus
9JIEMEHTApHBIX YacTUIl. [IpHHIMI Hepa3IMIUMOCTH TOXKJCCTBEHHBIX YACTHII.
CruH 1 Apyrue KBaHTOBBIE YUCIIa dlIeMEHTapHBIX. YacTUIIbl U aHTHYACTHIIBL.
Bo3oHbl 1 pepmMHrOHBI. APOHBI U Me30HEI. JlenToHbl. [IpoMexyTouHbIe 0030HBI.
KBapxu u r1t00HBL.

/Cp/

Pazgen 9. CAMOCTOSATEJ/IBHAS PABOTA

9.1

IMoxrororka k nekipsm /Cp/

9.2

IMoarororka k a6opaTopHbsiM padoram /Cp/

9.3

IMoxarororka k npakTuyeckuMm 3ansaTusm /Cp/

9.4

BeinonHeHne 1ByX KOHTpOJIBHBIX pabdot /Cp/

17,2

Paznen 10. KonTakTHbIE Yachl HA aTTECTAIUIO

10.1

Kontponsasie padots! /KA/

0.8

10.2

Koncynsranus nepern sx3amerom /KO/




10.3 Dk3ameH /KD/ 1 0,3

10.4 3auer /KD/ 1 0,15

5. OHEHOYHBIE MATEPHUAJIbBI

OrneHOYHBIE MAaTEPUAITBI IS POBENICHNUS MPOMEXKYTOTHOM aTTeCTalluK 00YJarOIIUXCsl IPUBEICHBI B MIPUIIOKEHUH K padodeit
MporpamMMe JUCIUIUIAHEL.

DopMbI U BUIBI TEKYIIETO KOHTPOJISI IO UCIUTUTAHE (MOAYJIIO), BUbI 33IaHHH, KPUTEPUH HX OIICHUBAHUSI, pacipelieliecHne 0aJIoB Mo
BHJ/IaM TEKYIIIETO KOHTPOJIS pa3padaThIBAIOTCS MPEMoIaBaTeNieM JUCIUILIHHBI C YIETOM €€ CIeIU(UKY 1 JOBOMIATCS 10 CBEICHUS
00y4JaIOIIUXCs Ha IEPBOM YIEOHOM 3aHSTHH.

Tekymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBIISIETCS IPEMOJaBaTeNIeM TUCIUILIHHBI (MO ), KaK MPABHUIIO, C HCIIOIE30BaHHEM
BUOC uny myTeM NpoBepKH MHUChbMEHHBIX padoT, MPETyCMOTPEHHBIX pA0OYHMHE MPOrpaMMaMHK JUCIHUILIMH B PAMKaX KOHTAKTHOW
pabOTBI M CaMOCTOSTENBFHOM PaboThl 00yuaromuxcs. st pUKCHpOBaHUS PE3yIIBTATOB TEKYIIETO KOHTPOJIST MOXKET HCIIOTB30BAThCS
3UOC.

6. YHAEBHO-METO/IMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIST)

6.1. PexomeHnayemas JiuTepatypa

6.1.1. OcHoBHas JIUTEpaTypa

ABTOpBI, COCTABUTENHN 3arnaBue W3 natensc On. anpec
TBO. TOJT
JI1.1 [Cagenses 1. B. Kypc obweii pusuku. T. 3. KBanrtoBast ontrka. AtomHass  |CaHKT- https://e.lanbook.com/b
¢usuka. @usrka TBepaoro teia. dusuka aromHoro sapa u  |[lerepOypr [00k/106893
9IIEMEHTAPHBIX YacTHUIl: yaeOHoe mocobre : Jlanb,
2018
JI1.2 |Yepros A.T'., BopoGbes|OGimas pusuka Mocksa:  |http://www.book.ru/bo
A.A., Makapos E.®., KuoPyc, 0k/933946
Oszepos P. I1., Xpomos 2020
B.I.
JI1.3 [Cagennes U. B. Kypc obmieii ¢pmsuku. T. 2. DiaekrpudectBo u Maruetusm.  |CaHKT- https://e.lanbook.com/b
Bomnrel. Ontrka: yaedHoe mocobue IMerepoypr [00k/98246
: Jlans,
2018
JI1.4 [Casennes U. B. Kypc obmieii ¢pmsuku. T. 1. Mexanuka. MoneKkymspHast CaHkT- https://e.lanbook.com/b
(usnka: yaebHoe mocodue IMerepbypr |(00k/113944
: Jlans,
2019




6.1.2. JlonoJIHUTE/ILHAS JIUTEPATYPA

ABTOpBI, COCTABUTENN 3arnaBue Wz parensc On. anpec
TBO. TOIT
JI2.1 |BopobbeB A.A., UepToB|3agauHuK 110 HU3MKE Mocksa:  |http://www.book.ru/bo
AT. KuoPyc, |0k/920827
2017
JI2.2  |ankapux W.IT., O6uias ¢uzuxa. COOpHHUK 32134 Mocksa:  |http://www.book.ru/bo
Kupbsiros A.I1., KuoPyc,  |0k/933565
Kybapes C.11., 2019
Pazunosa C.M.

6.2 UndopMannmoHHbIe TEXHOJIOTHH, HCTIOJIb3yeMbIe MPH OCYIIeCTBJIeHNH 00Pa30BaTEILHOIO Mporecca Mo TUCHUIINHE

(Mony.t10)

6.2.1 IlepeyeHb JULIEH3HOHHOTO M CBOOOHO PACIPOCTPAHSEMOI0 IIPOTPAMMHOI0 o0ecriedeHust

6.2.1.1

|I\/IS Office

6.2.2 TlepeueHb npogeccuoHANBLHBIX 023 JAHHBIX H  MH(OPMALMOHHBLIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrectBeHHOHaYyuHbIH 00pa3oBaTenbHbIi noprai: http://en.edu.ru/

6.2.2.2

MexaynaponHas npodeccroHalibHas 0asza qaHHbIX «SpringerMaterialsy»: https://materials.springer.com/

6.2.2.3

Koncynprant mitoc

6.2.2.4

Tapant ACITVDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHHUIIJIMHBI (MO Y JISA)

7.1

VYueOHble ayTUTOPHH A1 IPOBEACHHUS 3aHITHI JCKIMOHHOTO THIIA, YKOMIUICKTOBaHHBIC CIICIMATH3UPOBAHHON MEOCIIbIO U
TEXHHYECKMMH CPECTBaMH 00y4EHHUs: MYJIbTUMEINIHOE 000pYyA0BAHUE /UTs IPEAOCTABICHUS Y4eOHOH HHpOpMALN
OOJIBIIION ayTUTOPUU W/WIIK 3BYKOYCHJIMBAOIEE 000PY/I0BaHHE (CTAlMOHAPHOE WIIN TIEPEHOCHOE).

7.2

VYueOHble ayTUTOPUH IS IIPOBEACHMS 3aHIATHI CEMHHAPCKOTO THIA, TPYIIIOBBIX U HHIUBUIYaJbHBIX KOHCYIIbTALIAI,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTALMH, YKOMIUICKTOBAHHBIC CICLHAIU3HPOBAHHOI MEOCIbIO i TEXHUYECKUMH
cpeicTBaMH 00y4YeHHUs: MYJIBTUMEIUIHOE 000PYA0BaHHE W/HIIH 3BYKOYCHIIMBAtOIIee 000py 0BaHUE (CTAIMIOHAPHOE HITH
TIEPEHOCHOE)

7.3

ITomerenus i CaMOCTOATENIbHON pabOThI, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO TIOKJIFOUSHHUS K
ceru "MHTepHeT" M 00ECIIeYeHUEM JIOCTYTA B AIEKTPOHHYIO HH()OpMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

7.4

ITomerenus i XpaHeHHst U MPO(UITAKTUIECKOr0 00CIy)KUBaHKS y4eOHOr0 000py10BaHUS

7.5

JlaGopatopuu, OCHAIIIEHHBIC CIIEUATLHBIM JIAO0OPATOPHBIM 000PY/IOBAHUEM:

7.6

JlaGopatopusi MeXaHHKH, BKJIFOUatoNIas: 0J10k ayiekTpoHHbld @M 1/1, mamuna Ateyna ®M11, mastHuk Makcsenna ®M 12,
yHUBepcanbHblid MassTHUK DM 13 ,mastHrk O0epOexa DM 14, moayns FOura u Mmoayib capura @M 19, coynapenue mapos
OM17,

7.7

JlaGopartopust ayeKTpuyecTBa ¥ MarHeTH3Ma, BKiItovatomas: creHasl TKO aiiekTpudecTBa U MarHeTiu3ma, B TOM YK CIIe
ocimutorpader C1-94, renepaTopbl CUTHAJIOB HU3KOYACTOTHBIE ['3-118, HCTOUHMKY MUTAHUS, MAara3uHbI CONPOTUBIICHUH,
Habop moayinei OI13;

7.8

JlaGopatopust ONTHKY, BKJIFOYAIOIIAss KOMIUIEKT ONITHYECKOro 00opynoBanusi PMC, B ToM yuciie: 0a3bl ONTHYECKON CKaMbH,
MIOTYTIPOBOAHUKOBBIE JIa3ePhl ¢ FOCTUPOBOYHBIM MOIYJIEM, (HOTONPHUEMHHKH, HAOOp JIMH3, SKpaHbl C MACIITAOHON CETKOM;
aBToTpancdopmarop ogaodasusiii JIATP-2,5; komruiekt ¢omini.




