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1. IEJIX OCBOEHUSA JTUCHHUILJIMHBI (MO Y JIS)

11 ]_ICJ'H) npenoaaBaHuA JUCHHUIIIINHBI:

1.2|popmupoBanue y 00y4aromnXcs €CTECTBEHHOHAYTHOTO MUPOBO33PEHHSI; HAYIHOT'O MBIIIIICHHUS; IIEIOCTHOTO
TpEeCTaBICHNS O (PU3NUSCKUX 3aKOHAX OKPYXKAIOIIEr0 MUpa B MX €IUHCTBE H B3aHMMOCBS3H; HABBIKOB IPUMEHEHHS
TIOJIOKEHNH (hyHIAMEHTAIBHON (PU3MKHM ITPH PEIICHHH KOHKPETHBIX IIPEAMETHO-IPOQIIBHBIX 33a1a9; TEOPETHICCKOI U
MPaKTHYECKOH 0a3bI JUTS YCIEITHOTO OCBOCHUS HMH CHEIMATbHBIX JUCITUILTHH.

1.3 38,)13‘{1/1 JUCHHUILIWHBI:

1.4]— ocBoeHne 0OyJarOIVIMIICS 3HAHHI 00 OCHOBHBIX (DM3HYECKUX SBICHUSX H IIPOLECCAaX, OCHOBHBIX (PU3MUECKUX BEITNINHAX
1 QU3MYECKNX KOHCTaHTaX, OCHOBHBIX (DM3MYECKHX 3aKOHAX M IPAHUIIAX MX IPUMEHUMOCTH, (pyHIaMEHTaIbHBIX
(M3MYECKUX HKCIICPUMEHTAX M X POJIM B PA3BUTHH HAYKH, HA3HAYCHUH M TIPHHIHUIIAX JEHCTBIS BAXXHEHIINX (DH3HICCKUX
pudopoB;

1.5|— npuobpereHre 00yJaronMMHCS YMEHHI O0BSICHUTh OCHOBHBIC HA0JFOJaeMbIe IIPUPOTHEIE M TEXHOTCHHEIE SBICHHS U
s¢dexTr! Ha 6a3e 3aKOHOB KITACCHYECKOM U COBPEMEHHOH (H3HKH;

1.6|— npuobpereHre 00yJIAIONIMMICST YMEHHI 1 HABBIKOB MCIIOIB30BAHMS METOANKH (HU3HUECKUX H3MEPEHHI U 00pabOTKH
IKCIIEPUMEHTABHBIX JJAHHBIX, HCIIOJIIL30BAHUS METOJIOB (PU3UUECKOr0 MOICITUPOBAHUS ISl PEIIICHHST KOHKPETHBIX
€CTEeCTBEHHOHAYYHBIX M TEXHUUECKHUX 3a/1a4;

1.7]— npuobpereHre 00yJarONTMMHCS HABBIKOB SKCILTyaTAI[MH OCHOBHBIX IIPHOOPOB M 000PYI0BAaHHS COBPEMEHHOM
¢dusnueckoit 1abopaTopun, 06pabOTKU U UHTEPIPETUPOBAHUS PE3YILTATOB IKCIIEPUMEHTA.

1.8

2. MECTO JJUCIHUATIJIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJILHOW ITPOTPAMMBbI

IMuxn (pazgen) OIT: |Bl .0.09

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIIATLIMHEI
(MOJLYJIST)

OI1K-1 CriocobGeH periats MHXEHEPHBIC 337a4H B IPOQECCHOHAILHOM ESTEIHHOCTH C UCTIONB30BaHUEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTH4YECKOro aHajIu3a 1 MOJEIUPOBAHUSA

OIIK-1.2 [TpuMeHseT OCHOBHBIE OHSTHS U 3aKOHBI €CTECTBEHHBIX HaYK ISl peLIeHHs IPeIMETHO-IPOGHIIBHBIX 3313

OI1K-1.3 IIpumeHsieT ecTeCTBEHHOHAYYHBIE METO/Ibl TEOPETUYECKOTr0 H AKCTIEPUMEHTAIILHOTO UCCIIEIOBAaHNsI 0OBEKTOB, TIPOLIECCOB,
SIBTICHUH; IPOBOAUT HKCIIEPUMEHTBHI 10 33IaHHOM METOANKE U aHAIH3UPYET Pe3yAbTaThl

B pe3yabrare ocBOeHHsI TUCHUILIMHBI (MOAYJIA) 00yUYAIOIIMIACH T0JIKEH

3.1|3unaTh:

3.1.1|oCHOBHBIE TOHATHS M 3aKOHBI KJIACCHYECKON U COBPEMEHHOM (DU3HUKHU U UX POJIb B PELICHUHU MPEMETHO-NPOQHIBHBIX 3,124,

3.1.2|MeTo1pl TEOPETUYECKOr0 U SKCIIEPUMEHTAILHOTO UCCIIEA0BaHHS (PU3UUECKHX OOBEKTOB, MPOLECCOB U SIBICHUH, METOAUKY
MpOBeICHHS U 00pabOTKU Pe3yNIbTaTOB PU3MUECKOT0 SIKCIIEPUMEHTA

3.2|Ymern:

3.2.1|ucnonp30BaTh OCHOBHBIE MOHATHS U 3aKOHBI (DU3HMKHU JIJIS pELICHHS TIPEAMETHO-TPOMUIIBHBIX 3a/1a4;

3.2.2| IpUMEHSTh METO/Ibl TEOPETHYECKOTO M SKCTIEPUMEHTATIBLHOTO UCCIIEIOBAHUS (PU3UUECKUX OOBEKTOB, MPOIIECCOB U SIBIICHUH,
MPOBOAUTH (PU3UYECKHE FKCIICPHUMEHTHI 10 33IaHHOI METOIMKE i 00pabaThIBaTh X PE3YIbTAThI

3.3|Biaagern:

3.3.1|HaBbIKAMH IIPIMEHEHHS] OCHOBHBIX IIOHATHIA M 3aKOHOB KITACCHYCCKOI M COBPEMEHHO (DM3UKH TSl PELICHHUS IPEIMETHO-
PO HIBHBIX 33]1a4;

3.3.2|HaBabIKaMH IPUMEHEHHUSI METOJIOB TEOPETUUECKOr0 M SKCIIEPUMEHTAILHOTO HCCIIe0BaHUS (PU3MIECKUX O0OBEKTOB,
MPOLIECCOB U SIBJICHHUMN, HABBIKAMH MTPOBEACHHS (PU3NUCCKUX IKCIICPUMEHTOB 110 33/IaHHOI METOIHKE K 00pabOTKH MX

pe3yJbTaToB
3.3.3
4. CTPYKTYPA U COAEP KAHUE JUCHHUIIMHBI MOIYJIA)
Kon HaunMeHoBaHue pa3iesioB U TeM /BUJ 3aHATHs/ Cemectp / | YUacoB | IIpumeuanue
3aHATHSA Kype

Pazgen 1. DUZMYECKHME OCHOBbI MEXAHUKHA




11

KMHEMATHUKA MATEPHUAJIBHOU TOYKHU

IIpenmer u MeToAbI MEXaHUKU. MoJie MaTepUaIbHON TOUKU U TBEPAOrO TeNa.
Ionstue cucreMsl orcyera. BekTopHOE U KOOPIMHATHOE ONUCAHUE ABUXKEHUS
MaTepuanbHol Touky. OCHOBHBIE KWHEMATUUECKHE XapaKTEPUCTUKU
MaTepualbHONU TOUKU: PaJUyC-BEKTOp, IEPEMEILICHUE, IPOIIEHHBIN MyTh,
CpeIHsAs U MTHOBEHHAs CKOPOCTh, CPEIHEE M MTHOBEHHOE YCKOPEHHE,
TaHIeHIMAJIbHOE U HOPMaJIbHOE YCKOpeHHUe. BpalaTtenbHoe IBUXKEHUE
MaTepuaabHONH TOUKU. BEeKTOps! yria NoBopoTa, YIriIOBOH CKOPOCTH U YIJIOBOIO
yckopeHust. CBsi3b MKy YIIIOBBIMH ¥ JIMHEHHBIMA BennauHaMu. /JIex/

1.2

OnpeieneHue IIOTHOCTH TBEPIOTO TEA NPABUILHON TEOMETPHYECKON (HOPMBIL.
/J1a6/

1.3

KunnemaTnka mareprnanbHoit Touku /I1p/

1.4

OCHOBBI JTMHAMUKU ITOCTYIIATEJIBHOI'O IBVDKEHUS TEJIA
IlocrynarensHoe nBuxenue. IlepBbiii 3akoH Herotona. IloHsTHE HHEPTHON Macchl
tena. Bropoii 3akoH HeloToHa u nonarue cuisl. Tpetuit 3akoH HeroToHa. Bruybl
cui. Cuna TSHKECTH, CHila BCEMUPHOTO TATOTEHUS, CHIIA YIIPYTOCTH, CHIIA TPEHHUSI.
Heunepuunanbnsie cucteMsl oTcuera. L{eHTpoOe)HbIe CHITBI MHEPLUH U CHJTBI
Kopwuomnuca. /JTex/

15

OCHOBBI AVMHAMHKH IOCTYNATCIIbHOI'O ABUXKCHUSA TClIa /Hp/

1.6

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

1.7

3AKOHbBI USMEHEHUA 1 COXPAHEHUA UMITYJIbCA, SHEPTUU U
MOMEHTA UMITYJIbCA

Nmnynbc MaTepruaibHONW TOYKH U MEXaHUYECKOW CHCTEMBI, 3aKOH €r0 U3MEHEHHS
U coxpaHeHus. L[eHTp Macc MeXaHW4eCKOW CHCTEMBI H YPaBHEHHUE €ro JIBUKCHHUS.
Kunernyeckast sHeprus v 3aKOH ee u3MeHeHus. KoHcepBaTuBHBIC U
HEKOHCepBaTHBHBIC CUJIbI. [loTeHIManbpHas sHeprus. CBI3b MEXIY
MOTEHIMAILHON SHEPTHed ¥ CHUITOH. 3aKOH U3MEHEHUS U COXPAHCHUS MOJTHON
MEXaHUYEeCKOU FHEPIUH CUCTEMBI. MOMEHT UMITYJIbCa MaTepUAILHOU TOUKU U
MEXaHUYECKON CHCTEMBI, 3aKOH €ro U3MEHEHUS 1 coxpaHeHus. /Jlex/

1.8

3aKoHBI KI3MEHEHHS ¥ COXPAHCHHUSI UMITYJIbCa, SHEPTUU U MOMEHTa uMnyinbca /IIp/

1.9

ITpoBepka 3aKOHOB COXpaHEHUsI UMITYJIbCA U SHEPTHH NPU coynapeHuu Ten /J1ab/

1.10

JMHAMUKA BPAILIATEJIBHOI'O IBMDKEHWS TBEPAOI'O TEJIA
OCHOBHO# 3aKOH BpAIIaTeIbHOTO IBUKECHHSI TBEPJIOTO Tea BOKPYT
HEMOJBWXHON ocu. MoMeHT nHepuuy. Berancienrie MOMEHTOB HHEPIIMU
OJTHOPOJIHBIX CUMMETpHUHBIX Tell. Teopema LlTeitHepa u ee mpuMeHeHHe.

Kunernueckast 3HEprus BpalaTeIbHOrO JBHXKEHUS TBEPIOIO TEa.
/JIex/

111

JluHaMuKa BpalaTeaIbHOro JBMKeHus TBepaoro tena /T1p/

112

VI3ydeHne TMHAMUKH BPAIaTEIbHOTO IBIKCHHS C IIOMOIBIO MAasTHHKA
Ob6epOeka. /J1a6/

1.13

Mastauk Makcgemna. Onpeaenernre MOMEHTa HHEPIIUH TeJ U TPOBEPKa 3aKOHA
coxpaHeHus sHepruu. /J1ad/

1.14

MEXAHWYECKUE KOJIEBAHUA

Onpenenenne konedaHuil. XapaKTEPUCTHKU FAPMOHUYECKUX KOJICOAHUIA.
dopmyna CloKeHHs JBYX TAPMOHHUYECKHUX KolleOanuit. [Ipumepsl KoedaTenbHbIX
CHCTEM: MPY>KUHHBIN, MaTeMaTHICCKUN ¥ (PU3MYCCKUI MAaITHUKH. YpaBHEHUE
3aTyxawIuX KojieObaHui U ero pelieHre. XapaKTePUCTHKH 3aTyXaroIuX
KosieOaHuil. YpaBHEHUE BBIHYKICHHBIX KOJICOaHUH IO/ e CTBHEM
TapMOHIYECKH N3MEHSIOIIEICS BHEIITHEH CHIIBI U €T0 pelieHue. SIBnenne
pe3oHaHca.

/JTex/

1.15

Mexanunueckue kosiebanus /T1p/

1.16

OrmpenenieHre yCKOpEHHS! CBOOOJHOTO MaJSHHS IPU MOMOIIH MaTeMaTHIECKOTO
MasTHUKa. (OnpeneneHre MOLyIsl CIBUTa C IIOMOLIBIO IPYKUHHOTO MAasATHUKA. )
/JTab/

Paznea 2. SJIEMEHTHI CHELIUAJIBHOW TEOPUU
OTHOCHUTEJIBHOCTH




2.1

IMocrysaTsl cenuanbHON Teopur oTHOcUTenbHOCTH. [IpeobpasoBauust JlopeHua.
Crnencrsus n3 npeobpaszoBanuii Jlopenia. MHTepBan Mex 1y COOBITHIMU.
VMnynbce B CienuaibHOi TEOPHU OTHOCHTENBHOCTH. OCHOBHOM 3aKOH
PENSATUBUCTCKOM TMHAMHUKY MAaTEPHAIbHON TOUYKH. DHEPIrusl B CIICLHATBHOI
TEOpHH OTHOCUTENBHOCTH. /Cp/

14

Pazgen 3. TEPMOANHAMMKA U MOJIEKYJIAPHASA ®U3UKA

31

QJIEMEHTHI TEPMOJIMHAMUKN

OCHOBHBIE OIpe/eNieH sl U MOHATHS TepMoarHamMuky. HyneBoe Havaso
TEPMOJAVHAMUKH ¥ MOHATHE TeMIIepaTypbl. TepMoauHaMudecKue ¢ yHKIIMA
cocrosinus. IlepBoe Hauano TepmoarHaMuky. TemnoemkocTs. M3onponeccel.
Bropoe Hayano TepMOAMHAMUKH B pa3In4HbIX GopMynupoBkax. [ToHsTHe
tertoBoil MatuHbl. KITJ] TerutoBoii mamunet. [ukn Kapro u reopema Kapho.
Hepagencrro Knaysnyca. OuTponust. Tpetse Hagano TepMonxuHaMuK. /JIex/

3.2

Omnpenenenue ko3 duIeHTa BI3KOCTU KUIKOCTH 110 MeTonty Crokca. /J1ab/

3.3

SJIEMEHTBI CTATUCTUYECKOU OUINK.

OCHOBHBIE IIOJIO’KEHUS] KUHETUYECKOI TEOPHH UJIEaIbHOIO ra3a. Y paBHEHUs
COCTOSIHUSI UJI€aJILHOIO U PEaIbHOro raza. Y paBHEHHE KUHETUYECKOH TEOpHHU
ras3oB Juis faBiieHus. @azoBoe NpocTpaHcTBO. DyHKIMSA pacrpeeeHHs.
Knaccuueckast 1 kBaHTOBasI cTaTUCTUKA. Paciipenenenue Makcsenia.
Bapomerpuueckast popmyna. Pacnpenenenue bonbimana. [Tonsitue o kBaHTOBOMH
cratucTtuke boze-Oitnmreiina u ®epmu-/lupaka. CBsA3b SHTPOINH C
TEPMOIMHAMUYECKON BEPOSITHOCTHIO. SIBIIeHNS IepeHoca.

/JTex/

3.4

OrmpeniesieHHe OTHONICHHS TEIIOEMKOCTEH ra3a METOJIOM aIiabaTHIeCKOro
pacuupenus. /J1a6/

3.5

OneMeHTbI CTaTUCTUYEeCKON (PU3MKH. DiteMeHThl TepMoanHaMukH /T1p/

Paznen 4. JIEKTPHYECTBO U MATHETHU3M

41

SJIEKTPOCTATHUYECKOE I1IOJIE B BAKYYME

OnexTpuyecKuil 3apsi U 31eKTpocTaTHyeckoe nose. HampsbkeHHOCTh 1
HOTEHIHUAN 3JEKTPOCTaTHUECKOro Mosisi. CBOMCTBO CyNEpHO3ULINY UL
JIEKTPOCTATUUECKUX Mojel. CBs3b MEX 1y HAIIPSKEHHOCTHIO
JIEKTPOCTATUYECKOTO MOJISL M MOTEHIMATIOM. [I0TOK BEKTOpa HANPSHKEHHOCTH
UIEKTPUIECKOr0 MO Yepe3 IOBEpXHOCTh U TeopeMa ["aycca. Ilpumenenue
TeopeMbl ["aycca k pacdeTy aneKkTpocTatnieckux nojueil. Teopema o UpKynanuu

JUISL BEKTOPA HANPSHKEHHOCTH 3JIEKTPHYECKOrO TIOJIS.
/JIex/

4.2

SJIEKTPOCTATHUYECKOE ITIOJIE B ITPOBOJJHUKAX U ANSJIEKTPUKAX
DJIEKTPUYECKUIA AUTIONb U JIEKTPUUECKUI JUITOIBHBIA MOMEHT. JUmonsHbIe
MOMEHTBI MOJIEKYJ JudJIeKTpuKa. [lonspHble 1 HEMOMApHBIE AUIIICKTPUKY.
Ionsipuzanus nuanekTpukoB. Bekrop nomspuzanuu. Teopema [Maycca mist
BEKTOpA MOJSIPH3aLUH. BEKTOp 31eKTpUIecKoro CMeeHHs. Y CIIOBUS HA TPaHUIIE
JBYX JUAJIEKTPUKOB. [IPOBOHUKH B 3IEKTPOCTATHIECKOM IONIE. DIEKTPOEMKOCTh
YEeAMHEHHOT 0 MPOBOIHKUKA. KOHIeHCaTOpbl. DHEPrHsl CUCTEMBI 3apsI0B U

SIIEKTPUYECKOTO OIS,
/Cp/

4.3

DJIEKTPOCTaTHUECKOE TI0JIe B BaKyyme U Bemectse /TIp/

4.4

Hccnenoanue anekrpocrarudeckux nonei. (M3yuenue 3akona Oma.) /J1a6/

4.5

HNOCTOAHHBIN DJTEKTPUYECKHNHU TOK

Y CoBHSA CyIEeCTBOBAHMS MIOCTOSTHHOTO 3JIEKTPHUYECKOro Toka. Cuila U IIIOTHOCTh
TOKa. YpaBHEHHE HeNpephIBHOCTH. 3akoH OMa 7151 OMHOPOJHOTO YJaCTKa IIETIH.
DNEeKTPOABIKYINAS CHila U HanpspkeHue. 3akon OMa 1j1st HEOTHOPOIHOTO yJacTKa
nenu. [Ipasuna Kupxroga. [Tpumepsl pacdyera pa3BeTBICHHBIX JICKTPHUECKUX
nenew ¢ momorsio npaswit Kupxroga. Pabora u MoIHOCTs TOKA. 3aKOH
Jxoyns-Jlenma.

/JTex/

4.6

IocrosHHEI >nexTprdecknii Tok /I1p/




4.7

ITOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME U BEHLIECTBE
MarnutHas uaaykuus. 3akoH buo-CaBapa-Jlamiaca, MarHuTHOE oJ1e
JBIDKYLIETOCs 3apsina, cuna JlopeHua, 3akoH Amnepa. Teopema o HUpKyIALUU
JULSL BEKTOpa MarHUTHOH MHIYKIUY U ee puMeHeHue. Teopema ["aycca s
MarHUTHOI'O HOJIS.

/Jex/

4.8

MarauTHble MOMEHTBI aTOMOB U MOJIEKY/. BEKTOp HAMarHM4E€HHOCTH BEILECTBA.
Teopema 0 IUPKYIALNY U BEKTOpAa HAMarHM4E€HHOCTH. MaruuTHas
BOCIIPMMMYHBOCTb M1 MarHUTHAs IIPOHUIIAEMOCTbD BelecTBa. HanpshkeHHOCT
MarHuTHOTO nojs. Teopema o HUPKYISUUH JUIs BEKTOPBI HAPSHKEHHOCTH
MarHUTHOTO MOJIs. Y CJIOBHUSA JUIsi MATHUTHOTO ITOJIS1 HAa TPAHULE pas3zena JByX
cpen. Jlnamarnetuky, napaMarHeTuku. GeppomMarHeTuku. MarHuTHbIN
rucrepesuc. Temneparypa Kropu. IIpupona deppomarnerusma.

/Cp/

49

TocTosiHHOE MarHUTHOE MoJe B Bakyyme u Beniectse /T1p/

4.10

OrpesieneHne OTHOIICHNS 3aps/a IEKTPOHA K €r0 MacCe METOJI0M MarHeTpoHa.
(Onpenenenne rOpU3OHTAILHON COCTABIIAIONICH HHAYKIIMA MATHUTHOTO TIOJIS
3emun) /J1a6/

411

OmnpezneneHue paboThI BEIXOAA HIEKTPOHOB U3 MeTana. /J1ab/

412

OJIEKTPOJIMHAMU KA

3aKoH 3JIeKTpOMarHuTHON HHIyKiud. [IpaBuio Jlenna. CriocoObl H3MEHEHHUS
MarHuTHOTO MOTOKA. [IpHpo/a ek TpOMAarHuTHOH UHAYKIHY. SIBIeHne
CaMOMHIYKITNH. HAYKTUBHOCTE. B3anmHuast nHaykiws. B3anmuas
UHIYKTHUBHOCTH. Teopema B3auMHOCTH. Tok cMmemeHus. TeopeMa o UPKYIAIAN
MarHUTHOTO TIOJIS B CIIy9ae MPUCYTCTBHSI EPEMEHHBIX DJICKTPHUYESCKUX MOJICH.
YpaBHenus Makcpesuia B HHTErpainbHoi (opme. /Jlex/

4.13

Onexrpoaunamuxa /I1p/

4.14

Wzyuenue sBiienus B3auMHoW HHAYKUIWU.(CHATHE KPUBOI HAMAarHUYUBaHUS U
METJIM THCTEPE3Hca ¢ MOMOIIBI0 ocipiuiorpada.) /J1ad/

Pazpgen 5. KOJIEBAHUS 1 BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHW S

Koneb6arenbHbliit KoHTYp. CBOOOIHBIE HE3ATYXAIOUIHME U 3aTyXalOIIne
rapMOHHUECKHE KosebaHus B KonebaTensHoM KoHType. PopMyna 1 eproja
KonebaHuil. BeIHY)KIeHHBIE rapMOHUYECKUE KosieOaHus B KoieOaTeIbHOM
KOHTYpe. SIBienue peonanca. [lepemMeHHbI TOK. AKTUBHOE, UHTYKTHBHOE U
€MKOCTHOE COIPOTHUBIICHUE B LIENH IIEPEMEHHOr0 Toka. PaboTa 1 MOIIHOCT B
LIeTIH [IEPEMEHHOr0 TOKa. JlelicTByrolee 3HaUeHHE TOKa U HAlPSDKEHHUS.

/JTex/

5.2

SJIEKTPOMATHUTHBIE BOJIHBI

OKCTEepUMEHTAIBHOE MOTYIEHHE IEKTPOMarHUTHbIX BOMH. CyliecTBOBaHE
9JIEKTPOMArHUTHBIX BOJIH KaK CJIEJCTBHE ypaBHEHUI MakcBesia.
JuddepeHipanbHoe ypaBHEHUE 3IEKTPOMArHUTHOM BOMTHBI. CBSI3b MEXKTY
BEKTOPaMH HaIPsHKEHHOCTH 3JIEKTPUIECKOr0 U MAarHUTHOT'O MOJICH B
9JIEKTPOMArHUTHOU BOHE. [IperiomMiieHne 31eKTpOMAarHUTHBIX BOJTH Ha TPaHULIE
paszzmena IByX cpell. DHEPTHUs U UMITYIbC JIEKTPOMAarHUTHBIX BOJTH.

/Cp/

Pazpnen 6. OIITUKA

6.1

TEOMETPUYECKAS OIITHUKA.

ITonsiTue cBeToBOrO JTyda. 3aKOH NPSMOIMHEHHOTO PACPOCTPAHEHHS CBETOBBIX
JIydeil B OJHOPOIHBIX cpefax. 3aKOH OTpakeHHs. 3aKoH npenomieHus. [Ipurammmn
®epma. [Tomroe oTpaxkenue. LleHTpupOBaHHBIE ONTUYECKUE CHCTEMBI.
[penomMieHre cBETOBBIX Jydel Ha TOBEPXHOCTH CPEPUIECKOTO 3epKaa.
ITpenomiienue cBeTa Ha chepruIecKoil MOBEPXHOCTH pa3jiena AByX cpel. ToHKue
JuH3bL. M300paskeHre npeIMeToB ¢ MOMOIIbI0 JIMH3. OCHOBHBIC
(oToMeTprUYECKHe BETHIHHBI.

/Jex/

6.2

OneKTpoMarauTHBIe KonebaHus 1 BOIHEL ['eomerpudeckas onruxa /I1Ip/




6.3

WHTEPOEPEHII U AUDPAKIIA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYIHOCTh CBETOBBIX BOJH. VIHTEp(epeHtms cBera,
yCIIOBHE MaKCHMYOB M MHHIUMYMOB. OmbIT FOHTa. MHTephepeHnns ceera B
TOHKHX IUICHKAX U acTuHKax. Onpenenenne audpaxium. [Ipuammmn [rolirenca-
@penens. Meron 300 @penerns. Juppakuns OpeHens Ha KPYIIIOM OTBEPCTHH U
nucke. Indpaxms dpayarodepa Ha oxHo# menn. Andpaxunus Opayrrodepa Ha
JU(PAKLUOHHON pELIETKE.

/J1ex/

6.4

JUCIIEPCHA U TIOJISIPU3AIINA CBETA

Jucnepcust cBeta. DeKTpOHHAs TeOopUs Juciiepcuu cBeta. EcrecTBeHHblH u
noNnspu30BaHHbIN cBeT. [Tonsgpusanus cBeTa Npu OTpaXXEHUU U NPEIOMIICHUH Ha
rpaHulle IBYX AMAIEKTPUKOB. [IpoxoikaeHNe cBeTa Yepe3 aHU30TPOIHbIE
kpucTasbl. [lonspu3anuoHHble NpU3MbI U NOIspoubl. 3akoH Maitoca. AHanu3
HOJIIPU30BAHHOrO CBETa. BpallieHue ockocTH NoNspru3ayu.

/Cp/

6.5

Bomnnoas ontuka /Ilp/

6.6

Wurepdepennus ceera. Onbit FOnTa. (M3MepeHue IUIMHHBI CBETOBOM BOJIHBI €
MOMOIIBIO TH(BPAKIMOHHOM pemerkn). (OnpeneneHne moKka3aresst PpeoMICHHs
CTEKJIa C IOMOIIBI0 MUKpOCcKoIa). /J1ab/

6.7

IMposepxa 3axoHa Mamoca. (OnpezneneHue ko3dGuIMeHTa NOrIOMCHUS
npo3pauHbIx Ten). (Onpenenenue yria NoiHoi nosipusauun). /J1ad/

Paszgen 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAS OIITUKA

TerutoBoe u3nnydenue 1 ero xapakrepuctuku. 3akoH Kupxroda. 3akonsr Ctedana
- bonbivmana u cmemennsa Buna. @opmyinsl Penes-/Ixunca u [lnanka. ['nnoresa
ITnanka. ®oronsl. oTodddexr. YpaBHeHre DUHINTEHHA JUIsI BHEIIHETO
dhoroaddexra. DHeprus u umnyibe porona. JJasnenue ceera. Ipdexr Komnrona
U €ro 3JIeMEHTapHas TeopHs. EAMHCTBO KOPIyCKY/ISPHBIX U BOIHOBBIX CBOMCTB
9JIEKTPOMAarHUTHOIO M3JTy4€EHHU.

/JTex/

7.2

Ksanrosas onruka /I1p/

7.3

3JIEMEHTBI KBAHTOBOU MEXAHWKUN 1 ATOMHOU ©®U3NKN
CrexTpbl aTOMOB ¥ MojieKyJl. CriekTp aToma Bogopoaa. Teopust aToma Bogopoza
no bopy. I'nnoresa ne bpoitns. Croiictea BoiH ne bpoiinsa. CooTHomeHune
HeonpeaenenHnocreii ['elizenOepra. BonHoBast GyHKIUS 1 €€ BEPOATHOCTHAS
nHTepnperanys. HaGmogaemple BEMTUUMHBI B KBAHTOBOW MEXaHHUKE M UX
n3mepenus. O0uiee ypapuenue Llpeaunrepa. CranioHapHOEe ypaBHEHHE
IIpenunrepa. JIBrmxeHne CBOOOAHOM YacTHIIbL. JIBMKEHHE B TOTCHIMAILHOMU SIME.
[NorenumanbHsblii 6apbep. ['apMoHMYECKH OCHIMILIATOP. ATOM BOIOpO/A B
KBaHTOBOM MexaHuke. CriH d5ekTpoHa. CIIMHOBOE KBAaHTOBOE YUCiO0. [IpuHImmn
HEpa3InuuMOCTH TOXKECTBEHHbIX YacTHL. PepMUOHBI 1 OO30HBI.
[lepuonuueckast cucrema anemeHToB MeHeneesa.

/JTex/

7.4

DJIeMEeHThI KBAHTOBOM MEXaHUKH U aTOMHOM (u3uku /TIp/

7.5

OrmpenenieHre TeMIIepaTyPHON 3aBUCUMOCTH HHTCHCHBHOCTH U3JTyICHUS HUTH
namibl HakanuBaHus. (M3ydeHne 3aK0HOB TEILIOBOTO H3IYYCHUSI C IOMOLIBIO
SIPKOCTHOTO upometpa.) /J1a6/

7.6

doroaddekr. (CHATHE BOIBTAMIICPHOMU, JIFOKCAMIIEPHOHR U CIIEKTPAILHOM
XapaKTePUCTUK (POTO3IEMEHTA U ONpeIelIeHHE paOOThI BEIXO/A AJIEKTpOoHa). /J1ab/

Pazgen 8. DU3UKA ATOMHOI'O SI/IPA U QJIEMEHTAPHBIX YACTHL

8.1

SJIEMEHTHBI ®M3MKU ATOMHOI'O SAJIPA

Hedext maccel u 3Heprus cBs3u sapa. CIuH s1pa U ero MarHUTHBIM MOMEHT.

S nepusie cunbsl. Mogenu sapa. PagroakTHBHOE H3ITydeHUE U €T0 BUIBL.  -pacmaj.
-M3JIy4eHHUe. -U3JIydeHne. SaepHple peakiui 1 X OCHOBHBIE TUIIBL. Peakuus
nenenus sapa. Llennas peakuus nenenusi. Peakiyst cuHTe3a aTOMHBIX sIIIep.

/Cp/




8.2 OJIEMEHTBI ©OM3MKHU DJIEMEHTAPHBIX YACTHL] 2 6
Kiaccsl a1eMeHTapHBIX YacTHI] ¥ BUJIBI X B3auMoselicteuil. Kimaccupuxarms
3JIEMEHTapHbIX YacTull. IIpyHIMI Hepa3TMYUMOCTH TOXKJECTBEHHBIX YACTHILI.
CiuH U Apyrue KBaHTOBbIE YUCIIA 3JIEMEHTapHbIX. YacTULIbl ¥ aHTUYACTULIBL.
Bo3oHs! 11 pepMHOHBI. ATPOHBI 1 Me30HHI. JlenToHs!. [IpoMexyTodHbIe 0030HBI.
KBapku U IIIOOHBI.

/Cp/

Paznen 9. CAMOCTOSATEJ/IBHASI PABOTA

9.1 INoxroroska k sexiwsM /Cp/ 1 16
9.2 IoaroroBka k jgabopaTopHbiM padotam /Cp/ 1 16
9.3 INoxroroBka k mpakTHYecknM 3aHATHIM /Cp/ 1 16
9.4 BrinonaeHne KOHTPOIBHOI padoTs! /Cp/ 1 8,6
9.5 Ioarorosxka k jekiwsm /Cp/ 2 8

9.6 INoxroroBka k mpakTHYecknM 3aHATHsIM /Cp/ 2 16
9.7 IoaroroBka k jJabopaTopHbiM padotam /Cp/ 2 16

Pasges 10. KonrakTHbIe Yachl HA aTTECTAIUIO

10.1 Kounrponbhas pabora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,15
10.3 Koncynpranust nepen sx3amenom /KD/ 2 2

10.4 Dx3amen /KD/ 2 0,3

5. OOEHOYHBIE MATEPHAJIBI

O1eHOYHBIC MaTEPHAIIBI ISl IPOBECHHS TPOMEKYTOYHOM aTTECTAIMH 00YJarOLIMXCsl TIPUBEICHBI B IIPHIIOKCHHUH K paboyeii
MpOrpamMMe JYCLUIIIHHBL

@DopMBI ¥ BUBI TEKYILETO KOHTPOJIS 110 TUCUUILIMHE (MOIYITIO), BUIBI 33IaHU#, KPUTSPUH UX OLICHUBAHMS, paclpeeieHue 6aioB o
BUJIaM TEKYIIEr0 KOHTPOJIS pa3pabaThIBAIOTCS MPEIOJABATEIEM AUCLHILTHHBI C YYETOM €€ CIIeHU(pUKU U JOBOISITCS 10 CBEACHHS
00yyaronuxcsl Ha IEPBOM y4eOHOM 3aHSITHH.

TexyIui KOHTPOJIb YCIIEBAeMOCTH OCYLICCTBIISICTCS MPEHOAaBaTEIeM IUCUUILIHHEI (MOAY/IsL) B paMKaX KOHTAKTHOW pabOThI U
CaMOCTOSITEIIbHOM paboThl 00y4aromuxcs. s GUKCUPOBaHUS PE3YJILTATOB TEKYIIEr0 KOHTPOIJIS MOXeET ucnonb3oBatbess DOC.

6. YYHEBHO-METOJNYECKOE H TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemas jutepatypa

6.1.1. OcHoBHas JuTepaTrypa

ABTOpBI, COCTaBUTENH 3ariaBue Uz narensc Dn. aapec
TBO. TOIT
JI1.1 [Caennes U. B. Kypc obmieit dpmsukn. T. 2. DaekrpuaectBo u MaruetnsMm. |CaHKT- https://e.lanbook.com/b
Bonubl. Ontuka: yueoHoe mocobue IMerepbypr [00k/98246
: Jlans,
2018
JI1.2 [Yepro A.T., BopoObes [O6mas pusuka Mocksa: http://www.book.ru/bo
A.A., Makapos E.®., KuoPyc, 0k/933946
Osepos P. I1., Xpomos 2020
B




ABTOpBI, COCTABUTENN 3arnaBue Wz natensc Oi1. aapec
TBO, TOJI
JI1.3 |Casenses U. B. Kypc obmeit ¢pusuxn. T. 1. Mexannka. MonekyaspHast Cankr- https://e.lanbook.com/b
¢busuka: yaebHoe mocobue IMerepOypr |00k/113944
: Jlanb,
2019
JI1.4 |Cagenses U. B. Kypc obweii pusuku. T. 3. KantoBas ontuka. Atomuass  |CaHkT- https://e.lanbook.com/b
¢dusuka. Ousrka TBepaoro tena. dusrka atomHoro siapa 1 |Ilerepoypr [00k/106893
9JIEMEHTAPHBIX YacTUIl: yaeOHOe mocobue : Jlanb,
2018
6.1.2. /lonoJHUTE/ILHAS JIUTEPATYPa
ABTOpBI, COCTABUTENH 3arnaBue W3 natensc On. anpec
TBO. TOJI
JI2.1 |BopobbeB A.A., 3amaynuK 1o Qusnke Mocksa:  |http://ww.book.ru/bo
Yepros A.T. KuoPyc, |0k/920827
2017
JI2.2 |Ilankapun W.IT., O6iwas ¢pusuka. COOPHUK 33124 Mocksa:  |http://www.book.ru/bo
Kupsstnoe A.IL., KuoPyc, |0k/933565
Kyb6apes C.1., 2019
Pazunosa C.M.

6.2 I/IH(I)OpMaI.II/IOHHble TEXHOJO0IMH, HCNTOJIb3yEeMbI€ IIPH OCYIIECTBJICHUH 06pa303aTe.rle0ro npouecca nmo IMCUMIIMHe

(Mony.110)

6.2.1 [lepeyeHnb JTUIEH3MOHHOTO M CBOOOIHO PACTIPOCTPAHSIEMOr0 MPOrPaAaMMHOI0 oGecreveHust

6.2.1.1

||v|s Office

6.2.2 Ilepeyenn npogeccHOHATBHBIX 023 JAHHBIX U HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1

EcrecTBeHHOHay4HBIIH 00pa3oBaTenbHbIi mopTai: http://en.edu.ru/

6.2.2.2

MexnyHapoaHas npodeccruonanbHas 6a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

Koncynprant miroc

6.2.2.4

T'apant ACITNXKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y JIS)

7.1

VYueOHble ayTUTOPHH AJIs IIPOBEACHHUS 3aHITHI JEKIMOHHOTO THIIA, YKOMIUIEKTOBAHHBIC CIICIHATH3UPOBAHHOH MEOCIBIO U
TEXHHYECKHMH CPEJCTBAMH O00y4CHHUS: MYIbTUMEAUIHOE 000PYIOBAHUE TS IPEIOCTABICHIS YIeOHOMH nH(pOpMALHH
OOJIBIIION ayTUTOPUH W/WIIH 3BYKOYCHJIMBAOIIEe 000PYI0BaHKE (CTAIIMOHAPHOE WIIN TIEPEHOCHOE).

7.2

V4eOHbIe ayTUTOPHH TS IPOBEACHNUS 3aHATHII CEMUHAPCKOTO TUIIA, TPYIIOBBIX M MHIMBHIYAIbHBIX KOHCY/IBTALUHI,
TEKYIIEro KOHTPOIIS U IPOMEXYTOIHOH aTTeCTAINH, YKOMIUICKTOBAHHBIE CIICIIHATN3HPOBAHHON MEOEBI0 U TEXHHIECKUMH
cpencTBaMu 00y4eHHS: MyJIbTUMEANHHOE 000pYyAOBaHHE W/MITH 3BYKOYCHIIHBAIOIIee 000pya0oBaHNe (CTAI[IOHAPHOE HITH
MIEPEHOCHOE)

7.3

INomemieHust oSt CAaMOCTOSITENEHOM PabOTHI, OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKON ¢ BO3MOYKHOCTBIO MOKITIOYEHHS K
cet "MHTepHeT" M 0becrieueHneM A0CTyMa B JIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTENFHYIO CPENy YHUBEPCUTETA.

7.4

Iomemienust A7st XpaHEHUS U IPOPUIAKTHIECKOTO 00CTYKUBAHHUS Y4eOHOTO 000y JOBaHUS




7.5|J1aboparopuu, OCHAIIEHHBIE CIIENHATBHBIM JIAO0OPaTOPHBIM 000pYyIOBAaHHEM:

7.6|JIabopaTopust MeXaHHKH, BKITIOYAtomast: 010K 3mekTpoHHblit @M 1/1, mammua AtByna @M1 1, mastauk Makcsemna ®M12,
yHHUBepcanbHbIH MasTHIK ®M 13, masTHIK Obepoexka DM 14, momryns FOHra 1 Moxyns casura @M 19, coynaperue mapos
OM17;

7.7|J1abopatopust >IeKTpHYIecTBa 1 MarHeTH3Ma, BKitogatomas: cteHasl TKO anektpudecTBa 1 MarHeTH3Ma, B TOM YHCIIe
ocumtorpagst C1-94, renepaTopsl CHrHAJIOB HU3KOYacTOTHEIE ['3-118, HCTOYHUKN MTUTaHUS, Mara3uHbI CONPOTUBIICHHH,
Habop moaynei OII3;

7.8|J1aGoparopust ONTHKH, BKJIFOYAOIIAsk KOMIUIEKT OIITHYECKOro obopynoBanust PMC, B ToM uuciie: 6a3bl ONTHYCCKON CKAMBH,
TOJTYIIPOBOIHMKOBBIE JIA3€PhI C FOCTHPOBOYHBIM MOJYJIEM, (OTOIPHEMHHKH, HA0OP JIMH3, SKPAHbI C MACIITAOHOM CETKOIA;
aBToTpanchopmatop ogHodasubiil JIATP-2,5; koMmiekT Gomuii.




