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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1| Lenp npenogaBaHus TUCHUIUIUHBI:

1.2 | bopmupoBanre y OOy4aroUIMXCS  €CTCCTBCHHOHAYYHOrO  MHPOBO33PCHUS, HAYYHOTO  MBIIUICHHS; IIEJOCTHOTO
MIPEACTAaBICHUS O (M3WYECKHMX 3aKOHAX OKPYXKAIOIIEr0 MHpa B WX CIUHCTBE WM B3aHMOCBS3H; HAaBBIKOB IIPHMCHEHHS
MONOXEHNH (YHIAMEHTAIbHOX (HU3HKM IPU PEIICHHHM KOHKPETHBIX MPEeIMETHO-NPOMMIBHBIX 3agad; TEOPETHIECKOH H
MIPAKTUYECKON 6a3bl U1 YCHELTHOr0 OCBOSHHSI UMH CIIELMATIbHBIX TUCIUILIMH.

1.3 | 3apaun TUCLIUIUINHEL:

14— OCBOCHHE OOYYAIOIMMHUCS 3HAHMI 00 OCHOBHBIX (DM3MUYECKUX SBJICHUSAX M IPOIECCaX, OCHOBHBIX (H3MIECKUX
BeMYMHAX W  (U3MYECKMX KOHCTAaHTaX, OCHOBHBIX (M3MYECKMX 3aKOHAaX M TpaHMIAX MX [PUMEHUMOCTH,
(GyHAaMEHTaIbHBIX (U3NUECKUX 3KCIEPUMEHTaX M WX PONM B Pa3sBUTHU HAyKW, HAa3HAUCHUM W INPUHLUNAX JCHCTBUS
BOKHEHUIINX (U3UIECKUX IPHOOPOB;

15— npruobpereHne O00yJalOIMMUCST YMEHHH OOBSACHUTH OCHOBHBIC HAOIIOTacMBIE INPHPONHBIE W TEXHOTCHHEIC
SIBTICHUS U 3¢ eKThI Ha 6a3e 3aKOHOB KIIACCHIECKOH U COBPEMEHHOI (DM3UKH;

1.6|— npruobpereHne 00yJaIOIMMUCS YMEHHH W HAaBBIKOB HCIIONB30BAHMS METONUKH (PU3NYECKHX H3MEPeHHH N
00pabOTKH 3KCHEPHUMEHTAIBHBIX JAHHBIX, WHCIOIB30BAHUS METONOB (PU3MYECKOr0 MOJEIHPOBAHUS AT  PELICHHS
KOHKPETHBIX €CTECTBEHHOHAYYHbIX U TEXHMYECKHX 3a/1a4;

1.7 |- npUOOpeTeHUE OOYYaIOUIMMIECS HAaBBIKOB AIKCIUTyaTallMM OCHOBHBIX IMPUOOPOB M OOOpPYHOBaHHS COBPEMCHHOMN
¢dmsmyeckoii mabopaToprn, 00paObOTKH U HHTEPIIPETHPOBAHHS PE3yIETATOB SKCIIEPUMEHTA.

1.8

2. MECTO JUCHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0.10

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIUIIJINHBI
(MOJLY.1sT)

OIIK-1 CriocobeH pemaTs HHXEHEPHBIE 3a/1a4i B TPO(ECCHOHANBHON AEATEIHHOCTH C UCIIONB30BaHHEM METOIOB €CTECTBEHHBIX
HayK, MaTeMaTU4eCKOro aHalInu3a U MOJEITUPOBaHUS

OIIK-1.2 [IpuMeHsIeT OCHOBHBIE TIOHATHS M 3aKOHBI €CTECTBEHHBIX HayK IUIS PEIICHHUS MIPEAMETHO-TPOMIBHBIX 3a1a4

OIIK-1.3 IIpuMeHsIeT eCTeCTBEHHOHAYYHbIE METO/bI TEOPETHIECKOTr0 U SKCIEPUMEHTABHOIO HCCIIEJOBAHUSI 00BEKTOB, IIPOIIECCOB,
SIBJICHUI; TIPOBOJNT SKCHEPUMEHTHI 110 3aJaHHOH METOANKE U aHAIU3HPYET Pe3YIbTaThl

B pe3yJsbTaTe ocBOeHMS JUCIMIIMHBI (MOAYJIs) 00yYaIOIUIiCs 10KeH

3.1 [|3HaTh:

3.1.1 | OCHOBHBIE IOHATHS U 3aKOHBI KJIACCHYECKON M COBPEMEHHON (DM3UKH M UX POJIb B PEIICHUN PEIMETHO-IIPOGHIBHBIX
3ajad;

3.1.2 | MEeTOaBI TEOPETUUECKOTO M HKCIIEPUMEHTAIBHOTO UCCIEI0BaHUS PU3HMUECKHX OOBEKTOB, MPOLIECCOB U SIBICHUH,
METOUKY IIPOBEACHHUS U 00pabOTKHU Pe3ysbTaTOB (PU3MIECKOro SKCIIEPUMEHTA

3.2 | YMeTh:

3.2.1 | ucronbp30BaTh OCHOBHBIE MOHATHS U 3aKOHBI (DU3KKHU AJIS peIIeHHs TPEeIMETHO-NIPOPUIBHBIX 3a1a4;

3.2.2 | mpUMEHATH METOMBI TEOPETHIECKOTO 1 SKCIIEPHMEHTATILHOT0 HCCIICOBAHMUS (PU3MUSCKUX OOBEKTOB, TPOLIECCOB H
SIBTICHUH, TPOBOAUTH (PU3MUECKHE 3KCIEPHUMEHTHI TI0 3aJaHHOH MEeTOAUKe U 00pabaThIBATh UX PE3yIIbTATHI

3.3 | Bragern:

3.3.1 | HaBBIKAMU MPUMEHEHNSI OCHOBHBIX ITOHATHI 1 3aKOHOB KITACCHYECKOI W COBPEMEHHOH (DPM3UKH IS peIIeHNS IPEAMETHO-
Ipo(MIBHBIX 3a/1a4;

3.3.2 | HaBabIKaMH IPUMEHEHUS METOJJOB TEOPETUUECKOTO M SKCIIEPUMEHTAIBHOTO HCCIICAOBAaHNSA (PU3NIECKIX OOBEKTOB,
IIPOLIECCOB U SIBICHUII, HABBIKAMH MPOBEACHUS (PU3NIECKUX FKCIIEPUMEHTOB IO 3aJaHHOI METOAUKE U 00pabOTKH UX

pe3yIBTaTOB
4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MO YJIS)
Kon HaumenoBaHnue pa3iesioB U TeM /BU 3aHATHSA/ Cemectp | Yacos | IIpumeuanue
3aHATUS / Kype
Paznen 1. PUSNYECKHUE OCHOBbI MEXAHUKHN
1.1 KMHEMATUKA MATEPUAJIBHOU TOUKN [penmer u 1 2

MeTOAbl MexaHuKu. Mozenu maTepuanbHONU TOUKU U TBEPAOro Tena. [lonsatue
CHCTEMBI OTCYeTa. BekTopHOE M KOOPJMHATHOE OMUCAHHE JBIKEHUS
MaTepuaibHOM ToukH. OCHOBHbIE KHHEMATUYECKUE XapaKTEPUCTUKU
MaTepUaIbHOM TOUKH: PaJuyC-BEKTOP, IEPEMELICHUE, IPOUJCHHBIN IYTh,
CpenHss U MTHOBEHHAs! CKOPOCTh, CpelHEe 1 MTHOBEHHOE YCKOPEHHE,
TaHTeHIMAIbHOE U HOPMAJIbHOE yCKOpeHHe. BpalatenbHoe JBIKEHUE
MaTepUalbHOM TOUKH. BEKTOpHI yrila IoBOpoTa, YriIOBOM CKOPOCTH U YIIIOBOI'O
yckopeHHs. CBA3b MEXIy YITIOBBIMH U TMHEHHBIMH BenTUuuHaMH. /JIex/




1.2

OmnpeeneHne MIOTHOCTH TBEPOrO Tea MPABUIILHON T€OMETPUICCKOM
¢dopmel. /Cp/

1.3

Kunematnka MatepuanbHoi Touku /I1p/
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OCHOBbI JMHAMUWKHU ITOCTVYITATEJIbBHOTI'O JIBM’KEHHW A TEJIA
IToctynarensHoe nBmxeHue. Ilepsbiil 3akoH Hetorona. [lonsTHe nHEPTHON
Maccsl Tena. Bropoii 3akoH HerotoHa u nonsitue cuibl. Tperuil 3akon HeroToHa.
Buns! cun. Cuinia TS)KECTH, CHIa BCEMHPHOTO TATOTEHUS, CUJIa YIPYTOCTH, CHIIa
Tpenus. HemnepuuansHble cucteMsl orcuera. [{eHTpoOeKHbIE CHIIBI HHEPIUU 1
cwis! Kopromca. /JIex/

1.5

OCHOBBI TMHAMUKH TIOCTYMATEIBHOTO ABMKeHUs Tena /T1p/

1.6

N3yueHne 3aKOHOB TOCTYMATEIBHOTO IBHYKEHUSI C TIOMOIIBIO MAIITIHEI
AtByna. /J1a6/

1.7

3AKOHBI USMEHEHUA 1 COXPAHEHWA UMITYJIBCA, SHEPITYIN U
MOMEHTA UMITYJIbCA Nmmynbe
MaTepUaIbHOM TOYKH U MEXAHUYECKOH CUCTEMBI, 3aKOH €r0 U3MEHEHUS U
coxpaHeHus. LIeHTp Macc MEXaHMYECKOU CUCTEMbI U YPABHEHUE €TI0 JIBUKEHUSL.
Kunetnueckas sHeprus u 3akoH ee u3MeHeHus. KoncepBatusHsle 1
HEKOHCEepBaTUBHBIE CUIbL. [loTeHManbHas 3Heprust. CBsi3b MEXAY
NOTCHLIUAIBHOM 3HEPrUel U CUIION. 3aKOH U3MEHEHUS U COXPAHEHUSI IOJHOU
MEXaHMUYECKOU dHEpruu cucteMbl. MOMEHT UMITyJIbCa MaTEPUATILHON TOUKU U
MEXaHUYIECKOH CHCTEMBI, 3aKOH €r0 U3MEHEHUs 1 coxpaHeHust. /Cp/

1.8

IIpoBepka 3aKOHOB COXpPAaHEHHS UMITYJILCA U SHEPTHU MPpH coyaapeHuu tei /Cp/

1.9

JANHAMUKA BPAIIATEJIbBHOI'O ABVMXXEHWA TBEPAOI'O TEJIA
OCHOBHOI 3aKOH BpalIaTEJIbHOIO JBMKEHUS TBEPAOTO TeIa BOKPYT
HEIOoJBUKHOM ocu. MoMeHT uHepiuu. BeruncieHrne MOMEHTOB HHEPLUU
OJTHOPOAHBIX CUMMETPUYHBIX Teil. Teopema LlTeitHepa 1 ee MprMEHEHNE.
Kunernyeckast s3Heprus BpalaTeIbHOTO JBHKEHHUS TBEPOTO Tea.

/Cp/

1.10

W3ydeHre TMHAMUKH BPAIIATEIbHOTO ABHKCHUS C TIOMOIIBIO MasiTHAKA
Ob6epoexka. /Cp/

Mastauk Maxkcgesta. OnpeeneHie MOMEHTa HHEPLIMH TeJT U IIPOBEpKa 3aKOHA
coxpaHeHUs YHeprud. /J1ad/

MEXAHMWYECKHE KOJIEBAHIA

Omnpenenenue konebanuil. XapakTepHCTHKYA TaAPMOHUYIECKUX KOJICOaHUI.
Dopmyna cnoxxeHHs AByX rapMOHHYecKUX Konebanuil. [Ipumepsr
KoJeOaTeNbHBIX CHCTEM: TIPY)KUHHBIH, MAaTeMaTHICCKUH U (pr3nIecKui
MAasTHHKH. YpaBHEHHUE 3aTyXalOIINX KOICOaHNI U ero pemeHue.
XapaKTepUCTUKH 3aTyXalouX KojeOaHuid. YpaBHEHUE BBIHYKIEHHBIX
KoJIeOaHui oJ JeHCTBIEM TapMOHHUYECKH N3MEHSIOIICHCS BHEIIHEH CHUIIBI U €T0
pelieHue. SIBieHue pe3oHaHca.

/Cp/

1.13

OrmnpezienieHre YCKOPEHHsT CBOOOIHOTO MaCHUsI IIPH TOMOIIH MATEMATHIECKOTO
MasTHuka. /Cp/

1.14

OmnpeneneHre MOIYIS CIIBUTA C IIOMOIIBIO IPYKUHHOTO MasiTHUKA. /Cp/

Paznen 2. TEPMOJUHAMUKA U MOJIEKYJIAPHASA ®U3NKA

2.1

OJIEMEHTBI TEPMOAVHAMUKU OCHOBHEIE
ONpeieNIeHNs ¥ IOHATHA TepMoanHaMuKu. HyneBoe HagaIo TepMOIHHAMHKA U
MIOHATHE TEMIEpaTypsl. TepMonuHamMudeckue QyHKIMU cocTosHus. [lepBoe
HayaJio TepMoarHaMuki. TemnoemkocTs. M3onpoueccel. Bropoe Hauano
TEPMOANHAMUKH B Pa3IMIHBIX GopMynupoBkax. [IoHATHE TEMIOBOH MaIIMHBI.
KITJ tertoBoit mamuns. ki Kapuo u Teopema Kapro. HepaBencTBo
Knaysuyca. Qutponus. Tperse Hagano TepmoguHaMuku. /Cp/

2.2

Onpenenenue kodppuLreHTa BI3KOCTH KUAKOCTH Mo Metoxy Crokca. /Cp/
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OJIEMEHTBI CTATUCTUYECKOU ®U3UKMU.

OCHOBHBI€E MOJIOKEHHSI KHHETUYECKOM TEOpUH HIEaIbHOro ra3a. YpaBHEHUs
COCTOSIHUS MJI€JIBHOTO U PEAJIHOIO ra3a. YpaBHEHUE KHHETUYECKON TEOpUH
ra3oB 1y gaieHust. @azoBoe mpoctpancTBo. DYHKINS paclpeeIeHHs.
Krnaccudeckas u kBaHTOBas craTucTuka. Pacnipenenenne Makcea.
Bapomerpuueckas hopmyna. Pacnipenenenue bonpimana. I[ToHstre o
KBaHTOBOM cratuctuke boze-Oiinmreiina u ®epmu-/upaxa. CBsi3b 3HTPOIUY C
TEPMOAMHAMUYECKON BEPOSTHOCTHIO. SIBIIEHUS IIEpeHoca.

/Cp/
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OrnpeieNieHNe OTHOIICHHS TEIIIOEMKOCTEH ra3a METO/IOM aIiabaTHIECKOro
pacmupenwst. /Cp/




Pazpen 3. JJIEKTPUYECTBO U MATT'HETU3M

3.1

DJIEKTPOCTATHUYECKOE ITOJIE B BAKYYME

DIEKTPUYECKHUIA 3aps/ U JIEKTPOCTATHIECKOE MoJte. HanpsyKeHHOCTD U
MOTEHIKAI 3JIEKTPOCTATHIECKOrO MoJist. CBOHCTBO CYNEPIIO3UIIUH IS
DIIEKTPOCTATUYECKUX TTOJIEH. CBSI3b MEXKY HATPSHKEHHOCTHEO
SIIEKTPOCTATHYECKOTO TIOJIA U MOTEHIMATIOM. [TOTOK BEKTOpa HATIPSKEHHOCTH
JIIEKTPUYECKOrO 1101 Yepe3 MOBEPXHOCTh U TeopeMa ['aycca. IIpuMenenue
TeopeMbl ['aycca K pacueTy dJIEKTPOCTATHYECKHUX MoJiel. Teopema o UPKyJIAuU
JUISL BEKTOPA HATIPSHKEHHOCTH JIEKTPUIECKOTO MOJISL.

/JIex/
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DJIEKTPOCTATUYECKOE ITIOJIE B ITPOBOJIHUKAX 1 IUSJIEKTPUKAX
DNEeKTPUYECKUN AUIIOND U SJIEKTPUUECKUN AUTIONBHBI MOMEHT. J{UTTObHBIC
MOMEHTbI MOJIEKYJI AN3JIeKTpUKa. [TonsipHbIe U HEeNoJsPHbIE TUAIEKTPUKU.
Tlonspuzanus nuanekTpukoB. Bextop nonspusanuu. Teopema ['aycca nis
BEKTOpa NOJIsIpU3alui. BEKTOp 3JIEKTPUUECKOro CMEIICHHS. YCIIOBHS Ha
TPaHULE ABYX AUAJICKTPUKOB. [I[pOBOIHUKH B JIEKTPOCTATUYECKOM TIOJIE.
DIEKTPOEMKOCTh YEANHEHHOTO IPOBOAHMKA. KOHAEHCATOPBI. DHEPTHUsl CHCTEMBI
3apsA/I0B U JIEKTPUUECKOTrO MOJISl.

/Cp/
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OnexTpocTaTHIecKoe Mmojie B BakyyMme u Bemectse /T1p/

34

HccnenoBanue snekrpoctaTdeckux momneit. (M3yuenue 3akona Oma.) /J1a6/

3.5

[NOCTOAHHBIU SJIEKTPUYECKMIM TOK

VYcioBus CyleCTBOBaHUSI IOCTOSIHHOIO 3JEKTPHUECKOro Toka. Cuina u
IJIOTHOCTh TOKa. YPaBHEHUE HENPEPHIBHOCTH. 3akoH OMa I OZHOPOJHOTO
ydacTKa Ienmy. DNeKTPOABIKYILAs CUila U HanpsbkeHue. 3akoH OMa 11st
HEOIHOpOIHOro yyacTka memn. [Ipasnma Kupxroda. [Ipumepst pacuera
Pa3BETBICHHBIX AIIEKTPUYIECKUX Liemel ¢ moMorbio mpasun Kupxroda. Pabora u
MOIIHOCTh TOKa. 3akoH J[xoyis-JIeHna.

/Cp/

3.6

TTOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME U BEILIECTBE
MarnutHas nagykius. 3akon bruo-Casapa-Jlamnaca, MarHUTHOE 1oJI€
JIBUOKYILErocs 3apsina, cuia Jlopenna, 3akon Amnepa. TeopeMa o IIUPKYIALAN
JUTS BEKTOpa MarHUTHOM MHAYKIIMU U ee npuMmeHeHue. Teopema [Maycca st
MAarHUTHOI'O IOJIS.

MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYJ1. BEKTOp HaMarHMYeHHOCTH BEIIECTBA.
Teopema 0 UIMPKYISIMH ISl BEKTOpa HAMarHWYeHHOCTH. MarHuTHast
BOCIIPHAMYHBOCTh U MarHUTHAs MPOHHUIIAEMOCTh BelecTBa. HanpsmkeHHOCTh
MarHuTHOro nosst. TeopeMa O MUPKYISALUH I BEKTOPHI HAPSHKEHHOCTH
MarHUTHOTO TOJIS. YCIOBUSA AJIS1 MArHUTHOTO MOJIS Ha TPaHUIIe pa3jernia AByX
cpen. JlnamarHeTHkH, mapaMarHe Tk, deppoMarHeTHK. MarHuTHBIN
rucrepesuc. Temmeparypa Kiopu. [lpupona dpeppomaruernsma.

/Cp/
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3.7

OrmpeienieHre OTHOIIEHHS 3apsi/ia 3JEKTPOHA K €r0 Macce METOJOM MATHETPOHA.
(OnpenesneHre ropu30HTAIBHON COCTABIISIONICH HHIYKIIMH MArHUTHOTO MOJIS
3emin) /Cp/

3.8

Omnpenenenne paboOTHI BEIXOAA 3IEKTPOHOB U3 MeTaya. /Cp/

3.9

QJIEKTPOJJUHAMUKA

3aKoH 37eKTpoMarHuTHON HHAYKIHH. [IpaBuio Jlenma. CrocoObl n3MeHeHus
MarHuTHoro notoka. Ilpupona anexTpoMarHUTHON UHAYKIUU. SIBneHue
caMOMHIYKIMH. HIyKTHBHOCTE. B3anMHuas nHAyKIMs. B3anmHas
HWHIYKTUBHOCTh. Teopema B3auMHOCTH. Tok cMerieHus. Teopema o HUPKYISIUN
MAarHUTHOTO TIOJISL B CIIy4ae MPHCYTCTBUS IEPEMEHHBIX AJIEKTPUUECKUX MONEH.
VYpaBHeHus MakcBesia B UHTerpaibHON Gopme. /JIex/

3.10

I/IBy‘-IeHI/IC SIBJICHUS B3aUMHOM I/IHJIyKHI/II/I.(CHSITI/Ie KpHBOﬁ HaMaroniyuBaHUs U
MIETIIU TUCTEpEe3nca ¢ MOMOIIbIo ociryuiorpada.) /Cp/

Paznen 4. KOJIEBAHUS 1 BOJIHBI

4.1

SJIEKTPUYECKUE KOJIEBAHIA

KonebarensHblit KOHTYp. CBOOOAHBIE HE3ATYXAIOIIHE U 3aTyXaIOLIHE
rapMOHMYECKUE KoeOaHus B KonebaTeabHOM KoHType. DopMyra it nepruoza
KonebaHnil. BEIHYX/IeHHBIE TapMOHHYIECKHE KOJIeOaH!Us B KOIeOaTeTbHOM
KOHTYype. SIBnenue pesonanca. [lepeMeHHbIM TOK. AKTUBHOE, UHAYKTUBHOE U
€MKOCTHOE COIIPOTHBIICHHUE B LIEIIH IIEPEMEHHOr0 ToKa. PaboTa 1 MOIHOCTH B
LIeTIH TIEPEMEHHOr0 ToKa. JIeicTByIOIIee 3HaUCHNE TOKA W HAIPSDKEHHSI.

/Cp/




4.2

SJIEKTPOMATHUTHBIE BOJIHBI

DKCIepHMEHTAIBHOE TIOTy4eHHE JICKTPOMAarHUTHBIX BOJH. CyliecTBoBaHHE
QIIEKTPOMATHUTHBIX BOJH KaK CIIEICTBHE YpaBHEHUI MakcBena.
JupdepennuansHoe ypaBHEHNE HIEKTPOMATHUTHON BOTHBL CBS3b MEXKITY
BEKTOPAaMHU HANPSHKEHHOCTH DJIEKTPHYECKOr0 U MarHUTHOTO TI0JIeit B
3JIEKTPOMArHUTHOH BOJHE. [IpenomiieHre 371€KTPOMAarHUTHBIX BOJIH Ha FPaHULIE
paszena IByX cpell. DHEPIHs U UMITYIIbC 3IEKTPOMAarHUTHBIX BOJH.

/Cp/
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HccnenoBanue 3aTyxaronux konebanuii B konedatensHoM KoHTYype /Cp/

Pasznen 5. OIITUKA

5.1

T'EOMETPUYECKAS OIITHUKA.

IonsTHE cBETOBOro Jiyda. 3aKOH MPSIMOIMHEHHOTO PaCIpOCTPAHEHUS CBETOBBIX
Jydel B OMHOPOAHBIX Cpejlax. 3aKOH OTpaKEeHHs. 3aKOH IPETOMIIEHHSI.
IIpunnun ®@epma. Ionnoe orpaxkenue. LleHTpUpOBaHHBIE ONTUYECKUE CUCTEMBI.
IIpenomneHue cBETOBBIX Tydel Ha TIOBEPXHOCTU C(hepPUUECKOro 3epKana.
INpenomienue cBera Ha chepHUECKOM TTOBEPXHOCTH pasjena AByX cpel. ToHkue
nH3BL. M300pakeHne MpeaAMEeToB C TOMOMIBI0 JTHH3. OCHOBHBIE
(oToMeTpHUIECKIE BETUUUHEL.

/Cp/

52

WHTEPOEPEHIIMA 1 JUDPAKIIUSA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTE CBETOBBIX BONH. VIHTEp(epeHIis ceTa,
ycJI0BHE MakcuMyoB ¥ MUHEMYMOB. OmbIT FOHTa. HTEpdhepernus ceera B
TOHKHX IUICHKaX M IU1acTUHKax. Onpenenenue audpakiun. [punnunn [oiireHca
-®penenst. Meton 300 ©penerns. Audpakiust Opererns Ha KPyrioM OTBEPCTHH H
mucke. udpaxuus @payrrodpepa Ha ogHoi menn. Audpaxums Opayrropepa
Ha IU(PaKIUOHHON peleTKe.

/Cp/

53

JUCIIEPCUS U ITOJIAAPU3ALINS CBETA

Jucnepcus cBera. DIEKTPOHHAs TEOPUs JUCIIEpCUU cBeTa. EcTeCcTBEHHBIN U
NOJpU30BaHHbIA cBeT. [londgpusanus cBeTa IpU OTPAKEHUU U IIPEIOMIICHUN HA
IpaHuLEe JIBYX IUIICKTPUKOB. [IpoxoxaeHue cBeTa yepe3 aHu30TPOITHbIE
kpuctaisl. [lonspusanuoHHble IPU3MbI U NONApoubl. 3akoH Mamtoca. AHanu3

HOJISIPH30BAHHOrO CBeTa. BpareHue III0CKOCTH MO P3N,
/Cp/

54

Wureppepennus ceera. Onbit FOura. (M3MepeHue IITHHHBI CBETOBOW BOIHEI C
TTOMOIIBIO TUPPAKITUOHHON pemeTkn). (OnpeneneHue moka3ares npeoMICHHS
CTeKJIa ¢ TOMOIIBI0 MUKpockora). /Cp/

5.5

Iposepka 3axora Mamtoca. (Onpenenerne ko3 (hUIHEHTa MOTTOMCHUSL
npo3pauHbIx Ten). (OnpeneneHue yria monHoi nonspusanun). /Cp/

Paznen 6. 9JIEMEHTBI CIIETMAJIBHOU TEOPUHN
OTHOCHUTEJIBHOCTH

6.1

IMoctymnaTel cienuanbHON TEOpHUH OTHOCHTENBFHOCTH. [IpeobpazoBanus
Jlopenna. CrenctBus u3 npeodpaszosanuii Jloperna. MaTEpBam Mexmy
COOBITHSIMU. VIMITyNBC B ClIEaNbHON TEOPHU OTHOCUTEIbHOCTH. OCHOBHOM
3aKOH PENIITHBUCTCKOM AUHAMHUKH MaTepHaIbHON TOYKH. DHEPTHS B
CTIEIAIBHOM TEOPHH OTHOCHTENBHOCTH. /Cp/
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Pazgen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAS OIITUKA

TemoBoe U3Ny4eHUE U ero XapakTepucTuku. 3akoH Kupxroda. 3axoHbl
Credana - bonbimana u cmenienus Buna. ®opmyier Penesi-/xkunca u [Tnanka.
Tl'unoresa [Tnanka. @otousl. Potodddext. YpaBHeHUEe DUHIITESIHHA JIIIS
BHemHero (otodddexra. DHeprus u UMIynsc (oToHa. [laBneHne cBeTa.

D¢ dexr Komnrona u ero sneMeHTapHast Teopusi. ETUHCTBO KOPITYCKYIISPHBIX H
BOJTHOBBIX CBOWCTB DJICKTPOMAarHUTHOT'O M3ITydCHHUS.

/JTex/

7.2

KsanToBas ontuxa /I1p/




7.3 SJIEMEHTBI KBAHTOBOU MEXAHWKN U ATOMHOU ®U3NKU 1 12
CnexTpsl aToMOB U1 Monekyn. CnekTp aToMa Bofopoza. Teopus aToMa BoJopoza
nio bopy. I'mnoresa ae bpoiins. CeoiictBa BonH ae bpoiinsa. CootHotenue
HeonpeneneHHocTei ['eizenOepra. BonHoBas GyHKIUS 1 ee BEpOSTHOCTHAS
uHTepnperanysa. Habmarogaemsle BeMUMHBI B KBAHTOBOM MEXaHUKE U UX
n3mepenus. Obmee ypasHenue llpenunrepa. CranroHapHoOe ypaBHEHHE
Hlpenunrepa. J{BmkeHne cBOOOTHON YacTHIBL. J[BIDKEHHUE B ITOTCHITHAIBHOM
sime. [ToTeHnmansHeIi 6apbep. ['apMoHIUecKnil ocUIIATOp. ATOM BOJOpOAA B
KBaHTOBOM MexaHuke. CiuH 31ekTpoHa. CriMHOBOe KBaHTOBOE yncno. ITpuHnun
HEePa3IMINMOCTH TOXKIECTBCHHBIX YacTUIl. DepMIOHBI 1 OO30HEI.
Ilepuoguueckas cucreMa 31eMeHTOB MeHeneena.
/Cp/
7.4 Omnpenenenue TeMnepaTypHoil 3aBHCUMOCTH HHTEHCUBHOCTH M3ITy4€HHs HUTH 1 4
JTaMnbl HakamuBaHusL. (M3ydeHne 3aKOHOB TETNIOBOIO U3TYUCHUS C TIOMOIIBIO
SPKOCTHOTO TIHpomeTpa.) /Cp/
7.5 Dororddexr. (CHATHE BOTBTAMIICPHOH, TIOKCAMIEPHON U CIIEKTPAIEHON 1 2
XapaKTepUCTHK (OTOIIEMEHTa U OlpeielieHre padoThl BBIX0AA
aIIeKTpoHa). /J1ad/
Paznen 8. DUSUKA ATOMHOI'O S1/IPA U JIEMEHTAPHBIX HACTHUI]
8.1 SJIEMEHTBI ®U3UKH1 ATOMHOTI'O SJIPA 1 10
JedexT Maccs! 1 3HEpTrHs CB3H sapa. CIUH Spa ¥ €ro MAarHUTHBII MOMEHT.
Snepusbie cuibl. Monenu siipa. PagroakTUBHOE U3JIyd€HUE U €r0 BUIBL. -
pacnaj. -u3IydeHHe. -u3lydeHue. SiepHble peakuy 1 UX OCHOBHBIE THIIBI.
Peakums nenenus sapa. LlermHas peakuns neneHns. Peakinst CHHTE3a aTOMHBIX
smep.
/Cp/
8.2 SJIEMEHTBI ®U3WKU 3JIEMEHTAPHBIX YACTHI] 1 9
Kiaccsl aimeMeHTapHBIX YaCTHIT M BHIBI HX B3anMoeHcTBui. Kitaccnduxaris
9JIEMEHTAPHBIX YacTUIl. IIpHHITNIT HEPa3TMINMMOCTH TOXKCCTBEHHbIX YaCTHII.
CnuH 1 Apyrue KBaHTOBBIE YHCIIA YI€MEHTAPHBIX. YacTHIIBI M AaHTUYACTHUIIBL.
Bozons! n pepmuoHbl. AnpoHs! 1 Me30HbI. JlenTonbl. IIpoMexyTouHbIE O030HBIL.
KBapku u riooHsl.
/Cp/
Paznen 9. CAMOCTOSATEJIBHASA PABOTA
9.1 Ioxaroroska k nexuusm /Cp/ 1 6
9.2 IMoxroroska kx mabopaTopHbM padoram /Cp/ 1
93 INoxroroBka K mpakTHueckuM 3auHsTusM /Cp/ 1
94 Brmmonaenne 1ByX KOHTPOIBHBIX padot /Cp/ 1 17,2
Pasznen 10. KonTakTHBIE Yachl HA aTTECTALUIO
10.1 KonTponsHsie pabotsr /KA/ 1 0,8
10.2 Koncynbramus nepen sx3amenom /K3/ 1 2
10.3 Ox3amen /KD/ 1 0,3
10.4 3auer /KD/ 1 0,15

5. OHEHOYHBIE MATEPHAJIBI

OreHOYHBIC MaTEePHANIBI TSI IPOBEICHUS IIPOMEXKYTOUYHOH aTTeCTalMy 00yJaloIMXCsl IPUBEACHBI B MPIUIOKEHUN K
paboueii mporpamMMe JUCUUIIIMHBL.
@DopMBbI U BHABI TEKYIIETO KOHTPOIS 110 AUCLUIUIMHE (MOIYNIO), BUABI 3aJJaHUH, KPUTEPHU HX OLICHUBAHMS,
pacmpeneneHre 60aIoB IO BUIAM TEKYIIEro KOHTPOJIS pa3padaThIBAalOTCS IPETOAAaBaTENIeM JUCIUIUIMHEI C YISTOM €€ CIICIH(UKH U
JIOBOZATCS 10 CBEACHHS O0YJaIOIMIUXCS HA IEPBOM YIEOHOM 3aHSATHH.
Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYIISCTBIISIETCS MIPEIoAaBaTeeM JTUCHHUIUIMHBI (MOYJs), KaK IIPAaBHIIO, C
ucrionp3oBanreM DMOC min myTeM IPOBEPKH MHCEMEHHBIX padoT, IPEeIyCMOTPEHHBIX Pab0YHMH ITPOrpaMMaMHy AUCIHIUIHH B
paMKax KOHTAKTHOH pabOThI M caMOCTOSITENBEHOM paboTs! oOydaromuxcst. [ huKcHpoBaHHs pe3ylIbTaTOB TEKYIIEro KOHTPOJIS
MoxeT ucrnonb3zoBaTsest DMOC.

6. YAEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOXYJISA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTABUTENU 3arnasue

W3narensc
TBO, TOJI

On. anpec




ABTOpBI, COCTaBUTEIH 3arnaBue W3natensc Omn. agpec
TBO, 0L
JI1.1 |Cagsennes U. B. Kypc obre#t ¢pusuku. T. 3. KBantoBast ontrka. AToMHast CaHkT- https://e.lanbook.com/bg
¢uznka. duznka TBepaOro Tena. Pu3nuka aTOMHOTO Sapa U [eTepOyp
3JIEMEHTAPHBIX YACTHUI[: ydeOHOEe Tocodue r: Jlans,
2018
JI1.2 | CamenneB U. B. Kypc obme#t ¢pusuku. T. 2. DIeKTpHISCTBO M MATHETH3M. CaHKkT- https://e.lanbook.com/bg
Bonnuer. Ontuka: yaebHoe ocodne [eTepOyp
r: JlaHp,
2018
JI1.3 | Cagmennes U. B. Kypc obme#t pusuku. T. 1. Mexanuka. MonekynspHas CaHKkT- https://e.lanbook.com/bg
(usmka: yaebHOE TOCOOHE [etepOyp
r: JIausp,
2019
JI1.4 [Yepro A.T"., Oo6mas puznka Mocksa: | http://www.book.ru/bool
Bopobses A.A., KnoPyc,
Maxkapos E.®., 2020
Oszepos P. I1., Xpomo
B..
6.1.2. JlonosiHUTE IbHAS JIUTEPATypa
ABTOpBI, COCTABUTENU 3arnaBue Wznatensc On. aapec
TBO, TOJL
JI2.1 [BopobseB A.A., 3agavHuK 10 (PU3NKe Mocksa: | http://www.book.ru/bool
Ueptos A.T. KnoPyc,
2017
JI2.2 |IMankapus W.IT., O6bmas ¢usnka. COOpHUK 33129 Mocksa: | http://www.book.ru/bool
Kupesnor A I, KuoPyc,
Kybapes C.1., 2019
PazunoBa C.M.

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOT'MH, UCIIOJIb3YyE€MbI€ IPU OCYIIECTBJICHUHA 06pa30BaTeJ’lbl—[0F0 nmpouecca 1o 1MCuuIJinue

(Mony.Ji0)

6.2.1 IlepevyeHb JIMLIEH3UOHHOTO M CBOOOIHO PACIIPOCTPAHSIEMOI0 NPOrPAMMHOI0 o0ecredeHust

6.2.1.1 | MS Office




6.2.2 Hepeqeﬂb HpO(l)eCCl/IOHaJ'Il)HLIX 0a3 JAHHBIX U I/IH(l)OpMalIHOHH])IX CIIPaBOYHBIX CUCTEM

6.2.2.1

EctecTBeHHOHAY4HBII 00pa3oBaTeNbHbI mopTai: http://en.edu.ru/

6222

MesxayHaponHas npodeccuoHanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KoncynbTant mtoc

6.2.2.4

I'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MO YJISA)

7.1

YueOHbIe ayAUTOPHH AL IPOBEICHUS 3aHATUI JIEKIIMOHHOTO THIA, YKOMILICKTOBAaHHBIE CIICIIMAIN3UPOBAHHOI
MeOeIIbI0 M TEXHUYECKUMHU CPEACTBAMHU 00y4EHHMs: MYJIbTUMEIMHHOE 000py/10BaHHE JUIsl ITPEIOCTaBICHHs y4eOHOI
nH(popMaIy OONBIIOH ayAUTOPUH H/HIIN 3ByKOYCHIIUBAIONIEE 000pYI0BaHHE (CTAIMOHAPHOE MU IIEPEHOCHOE).

72

Y4eOHbIe ayIUTOPHUH JUIs IPOBEICHUS 3aHATUH CEMHHAPCKOTO TUIIA, IPYIIIOBBIX M MHANBHUIYAJIBHBIX KOHCYJIbTAlNH,
TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOUHON aTTEeCTAINH, YKOMIUICKTOBAHHBIE CIICIIHAIN3UPOBAHHOI MeOEIBIO 1
TEeXHUYIECKUMHU CPEJICTBAMU OOydeHHs: MyIbTUMEIUITHOE 000PYI0BaHUE U/HIIH 3BYyKOYCHIMBAIOIIee 000pyI0BaHNE
(cTanimoHapHOE MIIM TIEPEHOCHOE)

7.3

ITomereHus 11 CaMOCTOATENFHOM paboThl, OCHAILIEHHBIE KOMIIBIOTEPHOM TEXHUKOHN ¢ BO3MOXXHOCTBIO MOIKIIOUEHHSI K
cetr "MHTepHET" M 0OecnieueHHEM JI0CTYTIA B SJICKTPOHHYIO HH(GOPMAITMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA.

7.4

Tlomermenus ans XpaHCHUS U HpO(bI/IJ'IaKTI/I‘leCKOFO O6CJ'Iy)KI/IBaHI/IH y‘~I66HOF0 o6opyz[013a}1m{

7.5

JlaGopaTopun, OCHAIIIEHHBIE CIICIHATBHBIM JT1a00paTOPHEIM 000PYIOBAHHEM:

7.6

Jlabopatopust MeXaHMKH, BKJIFOYAIOIIast: OJ0K 3eKTpoHHbIH PM1/1, mamuHa AtByna @M1 1, mastHuk MakcBeria
®M12, ynuBepcansHbiid MasTHHK @M 13, masaTark Obepbexa PM 14, moxyns FOxTa 1 Momyns casura ®M 19,
coynapenue mapos ®M17;

1.7

JlaGopatopus 371eKTpUIeCcTBa U MarHeTH3Ma, BiIItogatomas: cteHasl TKO anexTprdecTBa 1 MarHeTH3Ma, B TOM 4HCIIE
ocrumorpagsr C1-94, renepaTopsl cUrHanoB HU3K04acTOTHBIE ['3-118, HCTOYHUKY MUTaHUS, Mara3uHbI CONPOTUBICHUH,
Habop monyneit DIID;

7.8

JlaGopatopus ONTHKH, BKIIOUYAIOIIAs KOMIUIEKT ONTH4YecKoro obopynosanusi PMC, B ToM umcie: 6a3pl ONTUYECKOI
CKaMbH, MOIYIIPOBOJHUKOBEIE JIa3€PhI C FOCTHPOBOYHBIM MOJYJIEM, ()OTONPUEMHHKH, HAOOp JIMH3, 3KPAaHbI C MacIITAOHOM
ceTkoit; aBroTpancdopmarop omHodazusiii JIATP-2,5; KOMIUTEKT (OIITHIA.




