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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1

HGJ'IL MperogaBaHusd AUCIUTIINHBIL:

1.2

(dhopMupoBaHHe Y 00yJaIONINXCS €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUS; HAYYHOT'O MBIIIUICHUS; IIEJIOCTHOTO
MIPECTABICHHUS O PU3MUECKUX 3aKOHAX OKPYKAIOIIEro MUPa B X €IUHCTBE M B3aUMOCBSI31; HABBIKOB IIPUMEHEHHSI
MOJNIOXKEHUH (PYHIAMEHTAIBHON (DH3HUKU IIPH PEIICHHU KOHKPETHBIX PEIMETHO-TPOMMIBHBIX 3a/1a4; TCOPETHICCKON U
MPAKTUIECKOM 0a3bl sl YCISITHOTO OCBOCHUSI IMH CTICIIHATBHBIX JUCIUTLTHH.

13

3a1auM JUCHHILIAHEL

14

- OCBOCHHE O0Y4aIOIIMMUCS 3HAHUH 00 OCHOBHBIX (DM3MYECKHX SIBICHHSX M IPOLECcCax, OCHOBHBIX (PU3MUYECKHX
BEJIMYMHAX U (PU3HIECKUX KOHCTAHTAX, OCHOBHBIX (DM3MUYECKUX 3aKOHAX W IPAaHHIAX X MPUMEHUMOCTH,
(byHIaAMEHTANBHBIX (QU3WIECKUX SKCIEPHMEHTAX M UX POJIH B PA3BUTHH HAYKH, HA3HAYCHUN W IPHHITNIIAX ACHCTBU
BaXHEHIINX (PU3NIECKUX MTPHOOPOB,;

1.5

- npuobpereHre 00yJaroIMMUC YMEHHH OOBSCHUTH OCHOBHBIE HAaONIOaeMble IPUPOAHBIC W TEXHOTCHHEIC
SBJIEHMS U 3G PeKThl Ha 0a3e 3aKOHOB KJIACCHYECKOH 1 COBPEMEHHON (PU3HKH;

1.6

- npuobpeTeHre 00yJaroIMMUCS YMEHHH U HaBBIKOB HCIOJIB30BAHUS METOAUKH (DM3MYECKUX M3MEPEeHHH U
00pabOTKH HKCIIEPUMEHTANIBHBIX JaHHBIX, UCTIONB30BaHMUsI METO0B (PH3MYECKOr0 MOJICITMPOBAHMUS ISl PEILICHUS
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUUECKHUX 3a/1a4;

1.7

- pHOOPETeHNE 00YYAIOMIMMHUCS HABBIKOB SKCILUTyaTallMi OCHOBHBIX IPHOOPOB M 00OPYNOBAaHHS COBPEMEHHOH
¢dm3myeckoit mabopaTopun, 00pabOTKN M MHTEPIPETUPOBAHMS PE3YIBTATOB SKCIIEPUMEHTA.

1.8

2. MECTO JUCHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbBI

Hukn (paznen) OIT: | b1.0.09

3. KOMIIETEHIIX OBYYAIOIIET'OCs, @OPMHUPYEMBIE B PE3YJIBTATE OCBOEHHUSA JUCILIUITJINHBI

(MOJLYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEPHbIE 331a4i B PO ECCHOHANBHON NeATeTbHOCTH C UCTIOIb30BAHUEM METON0B €CTECTBEHHBIX
HayK, MaTeMaTHYeCKOr0 aHaJIM3a U MOJEINPOBaHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIEC HOHATHS U 3aKOHBI €CTCCTBCHHBIX HAyK AJIS PELICHHS IPeIMETHO-IIPO(MIBHBIX 33124

OIIK-1.3 HpI/IMCH}ICT €CTCCTBECHHOHAYYHBIE METOAbI TCOPETUUCCKOI'O U OKCIIEPUMEHTAJILHOI'O UCCICAOBAHU L O6L€KTOB, IpouneccosB,
S[BJ'ICHPIfI; OPOBOAUT SKCIICPHUMCHTHI 110 SaﬂaHHOﬁ MCTOAUKE U aHAJIU3UPYCT PE3YJIbTAThI

B pe3ysbTaTe ocBOeHUsI AMCUHUIIMHBI (MOAYJIs1) 00Y4YAKOUIUICS T0KEH

3.1 |3narte:

3.1.1 | ocHOBHBIE MOHATHSI U 3aKOHBI KJIACCUYECKOW U COBPEMEHHON (PM3HUKH U MX POJb B PELICHUH MPeIMETHO-IPO(UIBHBIX
3ajad;

3.1.2 | MeTomBI TEOPETUUECKOTO M IKCTIEPUMEHTATBHOTO UCCIE0BAHNUS (PU3HUECKUX OOBEKTOB, IPOLIECCOB U SBICHHUI,
METOJMKY IPOBEICHNS H 00PaOOTKH pe3ybTaTOB (PU3NIECKOro SKCIICpUMEHTa

3.2 | Ymets:

3.2.1 | ncrionp30BaTh OCHOBHBIE MOHSATHS M 3aKOHBI (PU3UKH JUIS PELISHHS TPEAMETHO-IPO(UIbHBIX 3a/1a4;

3.2.2 | IpUMEHATH METO/Ibl TEOPETUYECKOrO M SKCIIEPUMEHTAILHOIO UCCIIEA0BaHUs (PU3UUECKUX 00BEKTOB, MMPOLIECCOB U
SIBJICHUH, TIPOBOANTD (PU3UUECKUE SKCIIEPUMEHTHI 110 3aJaHHOH METOANKE U 00pabaThIBATh UX PE3YIIBTATHI

3.3 | Biagers:

3.3.1 | HaBBIKaMM IPUMEHEHHS] OCHOBHBIX TTOHSTHH M 3aKOHOB KJIACCHYECKOW M COBPEMEHHOM (DM3MKH ISl PEILCHUSI IPEMETHO-
pOQUIBHBIX 331a4;

3.3.2 | HaBabIKaM¥ IPUMEHEHUS METOIOB TEOPETHUECKOTO M 3KCIIEPUMEHTAILHOTO HCCIIE0BaHNs (PU3MIECKHX OOBEKTOB,
TIPOLIECCOB U SBJICHU, HABBIKAMH ITPOBEACHHS (HM3MUESCKUX IKCIICPUMEHTOB TI0 3aJJaHHOH METOANKE B 00pabOTKH MX
pe3yabpTaToB
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4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJISA)

Kon HaumeHoBaHue pa3jie/ioB U TeM /BUA 3aHATHS/ Cemectp | Yacos | IIpumeuanue

3aHATHSA / Kype

Pazpen 1. DU3NYECKHUE OCHOBbI MEXAHUKHN




1.1

KNMHEMATUKA MATEPMAJIBHOU TOUKU IIpenmer u
METO/bl MeXaHUKU. Mozienu MaTepHuanbHOM TOUKU U TBepaoro Tena. [lonstue
CHCTEMBI OTCUeTa. BEKTOpHOE ¥ KOOPAMHATHOE ONUCAHUE ABUKEHUS
MaTepruarbHOH Toukd. OCHOBHBIE KWHEMATHIECKHE XapaKTePUCTHKH
MaTepuaJbHON TOUKHU: paJuyc-BEKTOp, IEPEMEILECHHUE, TPOIIEHHBIN MyTh,
Cpe/iHssl 1 MTHOBEHHAs! CKOPOCTh, CPEHEE U MTHOBEHHOE YCKOPEHHE,
TaHIreHIMaIbHOE U HOPMAIIbHOE YCKOpEHHeE. BpararensHoe 1BuxeHne
MaTepUallbHOI TOYKU. BEKTOpBI yIia noBOpOTa, YIJIOBOM CKOPOCTH U YIJIOBOT'O
yckopenus. CBsi3b MEX/y YIJIOBBIMU M JINHEHHBIMU BesnurHaMu. /JIex/

1.2

OrmpezenieHre TIOTHOCTH TBEPAOTO Teja MPABUIBHON TeOMETPUIECKON
¢dhopmer. /J1a6/

1.3

KunemaTnka matepranbHoit Touxn /TIp/

1.4

OCHOBbI ANMHAMUMKMU ITOCTVYITATEJIBHOI'O ABVDXEHW A TEJIA
ITocrynarensHoe nuxenue. [lepsolit 3akoH HetoToHa. [ToHsTre MHEpTHOU
Macchl Tena. Bropoii 3akon HetoToHa U nousatue cuibl. Tpetuii 3akoH HproToHa.
Bugst cun. Cuina TSKecTH, CHIa BCEeMUPHOT'O TSTOTEHHSI, CHIa YIIPYTOCTH, CHJIa
TpeHus. HenHepmagpHble CUCTEMBI 0TCUeTa. L{eHTpOOSIKHBIC CHIIBI HHEPIIMU U
cwmisl Kopromca. /JIex/

1.5

OCHOBBI JAHAMUKHA IMOCTYNATECIBHOI'O ABMKCHUS TCIIa /Hp/

1.6

W3ydeHue 3aKOHOB MOCTYMATENHHOTO ABHKEHUSI C IOMOIIBIO MAIIIHHBI
ATtByna. /JIa6/

1.7

3AKOHBI UBMEHEHUA U COXPAHEHMA UMITYJIBCA, SHEPTMU U
MOMEHTA UMITYJIbCA Nmmynse
MaTepUalbHOM TOUKU U MEXaHHYECKON CUCTEMBI, 3aKOH €r0 U3MEHEHHUS U
coxpaHeHus. LIeHTp Macc MEXaHUYECKOH CHCTEMBI U YPaBHEHUE €T0 JABMXKEHUSI.
Kunetnueckas 3Heprus U 3aK0H ee n3MeHeHHs. KoHcepBaTuBHEIC U
HEKOHCepBaTHBHBIC CHIIBL. [loTeHIManbHast sHeprus. CBA3b MEXKIY
MOTEHIUATBHON SHEPTUel U CUIION. 3aKOH U3MEHEHUS U COXPAHEHUS TOTHOM
MeXaHW4YECKOH YHEPTHH CHCTEMBI. MOMEHT UMITyNbca MaTepUaIbHOW TOUKH U
MEXaHUYECKOW CHCTEMBI, 3aKOH €r0 U3MEHEHHS U coOXxpaHeHus. /JIek/

1.8

3aKOHBI U3MEHECHHUS U COXPAHEHHS UMITYJIbCa, SJHEPTUU U MOMEHTA
umnyneca /IIp/

1.9

IIpoBepka 3aKOHOB COXPAaHCHUS UMITYJIbCA M SHEPTUH IIpU coyaapeHun Tei /J1ad/

1.10

JANHAMUKA BPAIIATEJIBHOI'O JIBVMXXEHUA TBEPAOI'O TEJIA
OCHOBHOI1 3aKOH BpaIaTeIbHOTO IBUKEHUS TBEPJIOTO TEIa BOKPYT
HEINOJBMXHOI ocu. MOMEHT MHepuuH. Brluncienue MOMEHTOB UHEPLIUU
OJTHOPOAHBIX cUMMeTpUuHBIX Tell. Teopema IlITeiiHepa u ee npuMeHeHue.

Kunernueckast 3HEPrus BPAmaTeIbHOTO IBIKCHUS TBEPIOTO Tela.
/JIex/

JuHaMuKa BpalaTeabHOro ABMKEHUS TBepaoro Tena /I1p/

I/I3yquHe JAVMHAMHUKH BpallaTCJIbHOro ABHXKCHUA C ITIOMOIIBIO MassTHHUKA
Ob6ep0exa. /J1ab/

1.13

MastHuk Makcsenta. OnpezaeneHne MOMEHTa HHEPIMH TeJl U IPOBEepKa 3aKoHa
coxpaHeHus sHepruu. /J1a6/

1.14

MEXAHMNYECKHE KOJIEBAHIA

Onpenencnue konebannii. XapaKTePUCTUKH FAPMOHIMUECKUX KOJIeOaHHH.
Dopmyna CIOXKeHHS IBYX TapMOHHIECKUX Konebanuit. [Tpumepst
KoJIeOaTeIbHBIX CUCTEM: TIPYKUHHBIN, MaTeMaTHUECKUI U PU3NUECKUit
MAasTHUKH. YpaBHEHHUE 3aTyXaloLIUX KoJIeOaHUH U ero perieHue.
XapaKTepHCTHKH 3aTyXaloINX KOIeOaHnH. YpaBHEHHE BEIHYXICHHBIX
xonebaHuil mox AeHCTBHEM TapMOHUYECKH N3MEHSIOIIelicS BHEIIHEH CHUIIBI U €T0
peuienue. SIBnenue pe3oHaHca.

/JTex/

1.15

Mexanunueckue konedbanus /I1p/

1.16

OmnpeneneHue yCKOPEHHs: CBOOOAHOrO MaCHUS [IPU MTIOMOIIH MATEeMATUIECKOro
MmasTHrKa. (Onpeaenenne MOIyIIsl CIBUTA C TIOMOIIBIO TIPYKUHHOTO
MasiTHHKA. ) /J1ab/

Pazpen 2. QJIEMEHTBI CIIELIIUAJIBHOU TEOPUUN
OTHOCHUTEJIBHOCTH




2.1

IMoctynaTs! criennanabHOR TEOPUU OTHOCUTENIBHOCTH. [Ipeobpa3oBanus
Jlopentia. CneactBus u3 npeodpasosanuii Jlopenna. MHTepBan MexIy
coOBITHsIMU. VIMITYITBC B CTIEITHATBHOI TEOPHH OTHOCUTENEHOCTH. OCHOBHOM
3aKOH PENIITUBUCTCKON JUHAMHUKN MaTEPHAIBHON TOUKU. DHEPIus B
CHeLUXaNbHONH TEOPUH OTHOCUTENBbHOCTH. /Cp/

14

Pazpen 3. TEPMOJANHAMMWKA 1 MOJIEKYJIAPHAS ®U3UKA

3.1

OJIEMEHTBI TEPMOJIMHAMUKN OcCHOBHBIE
oIpeneNeHUs U MOHATUS TepMoauHaMuku. HyneBoe Hauano TepMOAUMHAMUKY U
noHsATHE TeMnepaTypbl. TepmonnHamudeckue GpyHkuuu cocrosHus. [lepsoe
HauaJyio TepMoarHaMuku. Ternoemkocts. M3onponeccsl. Bropoe Hadano
TEPMOIMHAMUKHY B Pa3INIHBIX (hopMyIupoBKax. [IoHSATHE TETIIOBOH MAIIMHEL.
KITJ TenoBoit mamunel. [ukn Kapao u teopema Kapno. HepaBenctso
Kuaysuyca. Outponus. Tperbe Hagano TepMonuHaMuKH. /JIex/

32

Onpenencaue KodQPUIMEHTa BA3KOCTH XUAKOCTH 0 MeToay Crokca. /J1ab/

33

OJIEMEHTHI CTATUCTUYECKOU ®U3UKN.

OCHOBHBIE MOJOKEHHSI KHHETHYECKOH TEOPHUU HICATbHOrO ra3a. YpaBHEHUS
COCTOSIHMS U/I€AJIBHOIO U PEAIbHOIO ra3a. YpaBHEHHE KHHETHUYECKOH Teopuu
ra3oB Juis nasieHus. Pa3zoBoe npoctpancTBO. OyHKIUS pacrpeaeseHus.
Kinaccuueckas u kBaHTOBas cratuctuka. Pactipenenenue Makcesua.
Bapomerpuueckas popmyna. Pacnpenenenue bonbimana. [Tonsarue o
kBaHTOBOM ctaructuke boze-Oiinmreiina 1 @epmu-/upaka. CBsi3b SHTPOITUU C
TEPMOJUHAMUYECKON BEPOATHOCTHIO. SIBIEHUS epeHoca.

/JTex/

34

OrmpeienieHre OTHOMICHHS TETIOEMKOCTEN ra3a METOJOM a1HabaTHYeCKOro
pacmupenwust. /J1a6/

3.5

DJeMeHTHI CTaTUCTUYECKOH (DU3UKH. DIIeMEHTH TepMoaiHAMHKH /T1p/

Pazpen 4. JJIEKTPUYECTBO U MATT'HETHU3M

4.1

SJIEKTPOCTATHYECKOE IIOJIE B BAKYYME

DJEeKTPUYECKUIl 3apsi/l U 31eKTpocTaTuuecKoe noie. HanpskeHHOCTh U
MIOTEHITHAN HJIEKTPOCTATHIECKOro mossi. CBOMCTBO CyNepIO3HLIUH IS
ANEKTPOCTaTHYECKUX Tonel. CBsA3b MeXIy HAPsKEHHOCTBIO
3JIEKTPOCTATUUECKOr0 MOJIs U NOoTeHLuaIoM. [10oTok BekTopa HanpsXKEHHOCTH
3JEKTPUUYECKOr0 MOMs Yepe3 OBEPXHOCTh U TeopeMa I'aycca. Ilpumenenue
TeopeMbl ['aycca K pacyeTy 3eKTpocTaTHueckuX nojieil. Teopema o LUpKyISILUU

ISl BEKTOPA HANPSIKEHHOCTH DJIEKTPUYECKOTO TIOJI.
/J1ex/

4.2

DJIEKTPOCTATUYECKOE TTIOJIE B ITPOBOIHUKAX 1 TUSJIEKTPUKAX
DNEKTPUUECKUI TUIONb U JIEKTPUYECKHUNA AUTIOIBHBIM MOMEHT. J{unonbHbIe
MOMEHTBI MOJICKYJT Au3JeKTprKa. [TonspHble 1 HETIONMSPHBIE AUAICKTPUKH.
Tonspuzamus nusnexTpukoB. Bekrop nonspuzanuu. Teopema [Maycca mis
BEKTOpa MoJsipu3au. BeKTop aekTprudeckoro cMemeHus. YciaoBus Ha
rpaHuIe ABYX IUAJIEKTPUKOB. [IpOBOMTHHUKH B JIEKTPOCTATHYECKOM IOJIE.
DNEKTPOEMKOCTh YeAMHEHHOr0 MTPOBOHIKA. KOoHIeHCaTophl. DHEPTHs CUCTEMBI
3apAJI0B U 3JIEKTPUUECKOTO OIS

/Cp/

43

DJIeKTpOCTaTHIECcKOoe ToJe B BakyyMme U Bemiectse /I1p/

44

HccnenoBanue anekTpocTatnieckux nojiei. (M3ydenne 3axona Oma.) /J1a6/

4.5

MNOCTOAHHBIN SJIEKTPUYECKHU TOK

YcioBuUS CyILIECTBOBAHUS MOCTOSIHHOT'O AJIEKTpUYecKoro Toka. Cuia u
IJIOTHOCTh TOKA. YpaBHEHUE HENPEPBIBHOCTU. 3akoH OMa AJ1s1 OZTHOPOIHOIO
y4dacTKa IenH. DJIEKTPOABIIKYIIAsl Cujla U HanpsbkeHue. 3akodn Oma asis
HeogHopoAHOoro ydacTka uenu. [lpaBuia Kupxroda. IIpumeps! pacueta
Pa3BETBIICHHBIX AJICKTPHUYCCKUX IIETIeH ¢ moMoIIbio mpaBi Kupxroda. Padora u
MOIIIHOCTh TOKa. 3akoH Jxoyns-Jlenna.

/JTex/

4.6

IocrosiHHbIHM nekTprueckuii Tok /T1p/




4.7

MNOCTOAHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIIIECTBE
MarnuTHas uaaykuus. 3akoH buo-Capapa-Jlannaca, MarHuTHOe 1ose
JBHXKyIIerocs 3apsja, cuna JlopeHna, 3akoH Amrepa. Teopema o HUPKYIALHA
JUI BEKTOpa MarHUTHOM MHIYKIUM U ee npumeHenue. Teopema I'aycca s

MAarHUTHOIO IIOJIA.
/JIex/

4.8

MarHuTHblE MOMEHTBI aTOMOB M MOJIEKYJ. BEKTOp HAMarHHYEHHOCTH BEIIECTBA.
Teopema 0 HUPKYISALIMU A1 BEKTOpa HAMarHU4€HHOCTU. MaruuTHas
BOCHPHUMMYUBOCTS 1 MAarHUTHAs IPOHUIIAEMOCTS BellecTBa. HanpspkeHHOCTh
MarHutHoro nomus. Teopema o IUPKYISLUH 1J1s1 BEKTOPBI HAMTPS)KEHHOCTH
MAarHUTHOIO NOJIA. YCJIO0BUS Ul MATHUTHOTO 1I0JIs1 HA TPAHULIE pas3ziena AByX
cped. luamarseTuky, napamaraetuku. GeppomaraeTuku. MarHuTHbII
ructepesuc. Temneparypa Kropu. Ilpupona dpeppomaraerusma.

/Cp/

4.9

ITocTostHHOE MarHUTHOE TOJIE B BakyyMme U Bemectse /T1p/

4.10

OmnpenencHue OTHOMICHUS 3apsia JJICKTPOHA K €r0 MacCce METOIOM MarHeTPOHa.
(OnpenesneHre ropu30HTAIBHON COCTABISIFONIEH HHAYKIIMA MATHUTHOTO TIOJIS
3emun) /J1a6/

4.11

Ompenenenne paboOTH BEIXOa IIEKTPOHOB U3 MeTasIa. /J1ab/

4.12

OJIEKTPOJJUHAMUKA

3aKoH 3neKTpoMarHuTHOM nHAYKUWU. [IpaBuno Jlenna. CriocoObl H3MEHEHUs
MarHuTHOro NoToka. [Iprpoaa a5eKTpOMarHuTHOM WHAYKIHUU. SIBIIeHIe
caMouHAyKUuHu. MHaykTHBHOCTh. B3aumuas nnaykuus. Bzanmuas
HHAYKTUBHOCTB. Teopema B3auMHOCTH. Tok cMemieHus. Teopema o HUPKYISILIUN
MarHUTHOTO TIOJIS B CITy4ae MPUCYTCTBHSI TEPEMEHHBIX dJICKTPUICSCKUX MOJICH.
VYpaBHeHns MakcBeiuia B HHTETpanbHOiT hopme. /JIex/

4.13

OnexrpoauHamuka /IIp/

4.14

W3yuenue siBieHus B3aUMHOM HHAYKIMHU.(CHATHE KPUBOW HAMATHUYMBAHUS U
MIETIIN TUCTEPEe3rca ¢ MOMONIbI0 ocimuniorpada.) /J1ab/

Pazpen 5. KOJIEBAHUSA U BOJIHBI

5.1

SJIEKTPUYECKUE KOJIEBAHIMA

Konebatensublit kKoHTYp. CBOOOJHBIC HE3aTYXAIOIINE U 3aTyXalolLIne
rapMOHHYECKHE KoIeOaHus B KojebaTensHOM KoHType. DopMyra Jurs meproaa
koneOanuil. BEIHYXIeHHBIE TapMOHHYECKHE KOJIeOaHUs B KOIeOaTeITbHOM
KOHTYpe. SIBieHue pezonanca. [lepeMeHHBIN TOK. AKTUBHOE, HHIYKTUBHOE U
€MKOCTHOE CONPOTHBIICHHE B LIETIN IEPEMEHHOTr0 ToKa. PaboTa 1 MoImHOCTh B
LIETI TIEPEMEHHOr0 ToKa. J[elicTByolIee 3HaU€HNE TOKA U HATIPSKCHUS.

/Jex/

52

SJIEKTPOMAT'HUTHBIE BOJIHBI

DKCIIepHIMEHTAIBHOE TTOTyIEHHE JICKTPOMAarHUTHBIX BOIH. CylecTBOBaHUE
3JIEKTPOMArHUTHBIX BOJIH KakK CIEICTBHE ypaBHEeHUH MakcBeuia.
JuddepennuanbHoe ypaBHEHNE 3NEKTPOMArHUTHON BOJIHBI. CBSA3b MEXIY
BEKTOPAaMH HANPSDKEHHOCTH MIEKTPUUECKOr0 M MarHUTHOTO MOJICH B
AIIEKTPOMAarHUTHON BoNHE. [IperoMiIeHie 3IeKTPOMarHUTHBIX BOJIH Ha TPaHHIE
paszena IByX cpell. DHEPrusl U HMITYJIbC 3JIEKTPOMAarHUTHBIX BOJH.

/Cp/

Paszgen 6. OIITUKA

6.1

T'EOMETPUYECKAS OIITHKA.

INonsTie cBeTOBOrO JTyda. 3aKOH MPSAMOIHHEHHOI0 PaCHPOCTPAHCHHUS CBETOBBIX
Ty4yel B OMHOPOAHBIX CpeliaX. 3aKOH OTpaXKeHUsl. 3aKOH MIPETOMIICHHUS.
IIpunnun ®@epma. IlonHoe orpaxenue. LleHTpUpOBaHHbBIE ONTUYECKUE CUCTEMBL.
IpenomieHne CBETOBBIX Tydeil Ha HOBEPXHOCTH CHEPUIECKOro 3epKaa.
IIpenomienue cBeTa Ha chepuyecKOil MOBEPXHOCTH pazena AByX cpel. ToHkue
nuH3bL. M300pakeHHe MpeMeToB ¢ MOMOIIbIO THH3. OCHOBHBIC
(oToMeTprUeCKHEe BETHINHEI.

/JTex/

6.2

OnexTpoMarHuTHeIe KodeOaHus U BONHBL ['eomerpudeckas omntuka /IIp/




6.3

WHTEPOEPEHIIVA 1 AUDPAKIINA CBETA

KorepeHTHOCTb 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. MHTEpdepenmus ceera,
yCIIOBHE MakCHMyoB 1 MUHIMYMOB. OmeiT FOHTa. IHTEpdepennus ceeta B
TOHKHX IUIEHKaxX M IacTHHKax. Onpexnenenne nudpakuuu. [Tpunanun [oiirenca
-®Openens. Meron 308 @penens. JJudpakuus OpeHens Ha KPYrioM OTBEPCTUH U
mucke. ludpakuus Opayrrodpepa Ha ogHoit menu. Judpakuus Opayrropepa
Ha qu(paKIHOHHOMN pelIeTke.

/Jex/

6.4

JUCIIEPCUA U TIOJIAPU3ALIA CBETA

Jucnepcus cBeTa. DIEKTPOHHAs TEOPHs AUCTIEpCUH cBeTa. EcTecTBeHHBIN 1
NoJsIpu30BaHHbIN cBeT. [lomspusanist cBeTa Ipy OTPaXKEHUU U IPEIIOMIIEHUU Ha
rpaHuLe ABYX AUAIEKTPUKOB. IIpoxokaeHue cBera uepe3 aHu30TPOIHbIE
KkpHcTausl. [lonspu3anonHble MPU3MBbL U HoNnsApouasl. 3akoH Mamroca. AHanu3
MONAPU30BaHHOTO CBETA. BpallieHne miIockoCTH MoAspH3aLiH.

/Cp/

6.5

Bonnosas onrtuka /TIp/

6.6

Wnrepdepenius ceera. Onbit FOHra. (M3mMepeHne AIMHHBI CBETOBOI BOIHBI €
MOMOIIBIO U pakinoHHOM pemerkr). (OnpeeneHne moKas3aTes NPeIoMICHUs
CTEKJIa C TIOMOIIBI0 MUKpockomna). /J1ab/

6.7

ITpoBepka 3axoHa Mamntoca. (Onpenenerue ko3¢ GHIueHTa MOTTOMCHUL
mpo3pauHbIx Ten). (OnpeaeneHne yriia mojJHoN noispusaiun). /J1ad/

Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAA OIITUKA

TemnoBoe u3nydeHue u ero xapakrepuctuku. 3akoH Kupxroga. 3akoHsl
Credana - bonbiimana u cmeterns Buna. ®opmynel Penes-/xunca u [Tnanka.
I'unoresa [Tnanka. @oronsr. otodddexT. YpaBHeHHE DHHINTEHHA IS
BHemrHero (orodddexra. DHeprus u UMITyIbC (poToHa. JlaBneHue cBeTa.

D¢ dexr Komnrona u ero sneMeHTapHas Teopusi. EMMHCTBO KOPITYCKYIISIPHBIX U
BOJTHOBBIX CBOIMCTB 3JIEKTPOMAarHUTHOTO M3Iy4EHHUSI.

/JTex/

7.2

KsanroBas onrtuka /I1p/

7.3

OJIEMEHTBI KBAHTOBOM MEXAHUKU 1 ATOMHOU ®N31KU
CnexTpbl aTOMOB 1 Mosekyl. CriekTp aToMa Bogopoza. Teopust aroMa Bogopoa
no bopy. ['mnoresa ne bpoitns. Ceoiictsa BonH e bpoitns. CooTHomeHue
Heonpenenennocteil ['eiizendepra. BonHoBast GpyHKLUS U €€ BEpOSTHOCTHAS
uHTeppeTanys. HabmomaeMble BETMYHHBI B KBAHTOBOW MEXaHHUKE U UX
n3mepenns. Oomee ypasHeHnue llIpeanarepa. CtanmonapHoe ypaBHEHHE
penunrepa. [BmwKkenne cBOOOTHOMN YacTUIIb. [IBIDKEHHE B MTOTEHIHATIBHOM
sime. [ToreHumanbHbIil 6apbep. 'apMOHHUYECKUH OCIMILIATOP. ATOM BOJIOpOJa B
KBaHTOBOU MexaHMKe. CIMH 31ekTpoHa. CIMHOBOE KBaHTOBOE 4Mcio. [IpuHuun
HEePa3ININMOCTH TOXKAECTBEHHBIX YacTUIl. DEepMHIOHBI 1 G030HEI.
Ilepunoaunueckas cuctema 31eMeHTOB MeHeneeBa.

/J1ex/
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DJIeMEHTHI KBAHTOBOM MEXaHUKH U aTOMHOU (u3uku /I1p/

7.5

OmnpeencHue TeMIIEPaTypHOM 3aBUCHMOCTH HHTEHCHBHOCTU M3JIYUCHUS HUTH
namribl HakanuBauus.(M3ydeHne 3aK0HOB TEMIOBOr0 U3IYYEHHS C TIOMOIIBIO
SIPKOCTHOrO TIpomeTpa.) /J1ad/

7.6

®ororddext. (CHATHE BOIBTAMICPHON, TFOKCAMIIEPHON U CIIEKTPAIEHOM
XapaKTEepUCTUK (POTOIIEMEHTA U OIpe/ieIeHHe paboTHI BEIXO/A
anekTpona). /J1ab/

Pazpen 8. DU3NKA ATOMHOI'O SI/IPA 1 QJIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®U3UKU ATOMHOI'O AJIPA

JedexT Maccsl 11 3Heprus cBs3u sapa. CIIUH AApa ¥ €r0 MarHUTHBIH MOMEHT.
Snepusbie cuibl. Monenu siipa. PagroakTHBHOE U3Iy4Y€HUE U €70 BUBL. -
pacnaj. -u3IydeHHe. -u3lnydeHue. SepHble peakiuu U UX OCHOBHBIE THITBI.
Peaxnus nenenus siapa. Llennas peakuus nenenus. Peakuys cCMHTE3a aTOMHBIX
saep.

/Cp/




8.2 SJIEMEHTBI ®U3WUKU 3JIEMEHTAPHBIX YACTHI] 2 6
Kitaccel aimeMeHTapHbIX YacTUIl U BUJIBI MX B3aumozencTeuil. Knaccudukanys
9JIEMEHTApHBIX YacTHll. [IprHINT Hepa3TMINMOCTH TOKAESCTBEHHBIX YaCTHII.
CnuH 1 Apyrue KBaHTOBBIC YHCIIA 3JIEMEHTapHBIX. YaCTUIIBI ¥ aHTHYACTHIIBL.
Bozonsl 1 pepmuonbl. AnpoHs! 1 Me30HBL. JlenTonsl. [Ipomesxyrodnbie 6030HBI.

KBapKu u IIrOOHBL
/Cp/

Paznen 9. CAMOCTOATEJIBHAS PABOTA

9.1 IToaroroBka k jekmusm /Cp/ 1 16
9.2 ITonroroBka k mabopaTopHbIM padoTam /Cp/ 1 16
9.3 IMoaroroBka k npaxTudeckuM 3aHATHIM /Cp/ 1 16
9.4 BrInonHeHne KOHTpobHO# padotsl /Cp/ 1 8,6
9.5 Ioxroroeka k jexuusm /Cp/ 2 8

9.6 IToaroroBka kK mpakTH4eCKUM 3aHsITUsAM /Cp/ 2 16
9.7 ITonroroBka k mabopaTopHbiM padoTam /Cp/ 2 16

Pa3pen 10. KoHTaKTHBIE Yachl HA ATTECTALMIO

10.1 KontponbsHas padora /KA/ 1 0,4
10.2 3auer /KD/ 1 0,25
10.3 Komncynbrarus nepen sx3amenom /K3/ 2 2

10.4 Oxk3amen /KD/ 2 0,35

5. OHEHOYHBIE MATEPHAJIBI

OlieHOYHBIE MaTepHabl IS MPOBEACHHS POMEKYTOYHOM aTTeCTAlMH O0YYAIONIMXCS TPHUBEICHBI B MPHIOKEHUH K
paboueii mporpaMme TUCTIUTUTAHBL.

DOpMBI U BUIIBI TEKYIIEr0 KOHTPOJS MO AUCLUIUIMHE (MOMYIIO), BUABI 3aJaHUN, KPUTCPUH UX OLICHUBAHUS,
pacnpezeneHue 6aIoB M0 BUAAaM TEKYIIEro KOHTPOISI pa3pabaThiBAIOTCS TIPEOIaBaTeIeM AUCIHUILIHHEI C YIETOM ee CIelupUKA 1
JOBOAATCA 10 CBEACHUA 06yqa}om1/1xc;1 Ha ICpBOM y‘{e6HOM 3aHATHUH.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYILIECTBISETCS MPEroaBaTeieM AUCIUILUIMHB (MOIYIsl) B paMKaX KOHTaKTHOM
paboThI U CaMOCTOSATEIBHOM paboThl 00yuyaronmxcs. st pUKCHPOBaHUS PE3yIbTATOB TEKYILETO KOHTPOJIS MOXKET HCIIONB30BaThCs
BUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJIA)

6.1. Pexomenayemas Jureparypa

6.1.1. OcHoBHasi IMTEpaTypa

ABTOpBI, COCTABUTEIH 3arnaBue Uznarensc On. agpec
TBO, TO1
JI1.1 |Cagemnses U. B. Kypc obmeit ¢pusuxu. T. 3. KBanToBas ontuka. ATOMHAs CaHkT- https://e.lanbook.com/bq
¢uzuka. duzuka TBepAOro Tena. Gu3nka aTOMHOTO sApa U [etepOyp
3JIEMEHTAPHBIX YaCTHIL: yueOHOe oco0me r: JlaHb,
2018
JI1.2 [ Cagenses U. B. Kypc obmeit puzukn. T. 2. DIeKTpU4eCTBO M MarHETU3M. CankT- https://e.lanbook.com/bq
Bonnsl. Ontrka: yuebHOe mocodue [etepOyp
r: JIaus,
2018




ABTODBI, COCTABUTENN 3arnaBue W3narennc On. aapec
TBO, TOJI
JI1.3 |Yepros A.T",, O6mas dusnka Mocksa: | http://www.book.ru/bool
Bopobser A.A., KnoPyc,
Makapos E.®., 2020
Oszepos P. I1., Xpomor
B.U.
JI1.4 | Cagennen 1. B. Kypc obme#t pusuku. T. 1. Mexanuka. MosekynspHas CaHKT- https://e.lanbook.com/bg
¢u3mKa: yaeOHoe rmocodue IMetepOyp
r: JlaHp,
2019
6.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIIN 3arnaBue Wznarensc 3. agpec
TBO, TO11
JI2.1 [BopobseB A.A., 3agavHuK M0 (PU3NKe Mocksa: | http://www.book.ru/bool
UepToB AT KnoPyc,
2017
JI2.2 | Mlankapuu W.IT., Oobmas ¢puznka. COOpHUK 33129 Mocksa: | http://www.book.ru/bool
Kupsbsnos A.IL., KnoPyc,
Ky6apes C.11., 2019
PazunoBa C.M.

6.2 I/IH(l)OpMaIIl/IOHHbIe TEXHOJIOT'YMH, UCIIOJIb3YyEeMbl€ IPU OCYIIECTBJICHUHA OﬁpaBOBaTe.ﬂLHOFO nmpouecca 1o IMCuuIJInHe

(Mony.Ji0)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACIIPOCTPAHSEMOI0 IPOIPAMMHOIO0 o0ecneyeHust

6.2.1.1| MS Office
6.2.2 Ilepeuens npoeccHOHAIBHBIX 023 TAHHBIX H HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM
6.2.2.1 | EcrecTBeHHOHayYHBIH 00pa3oBaTebHbIN mopTait: http://en.edu.ru/

6222

MexyHaponHas mpodeccrHoHanbHas 6a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynbranT mitoc

6.2.2.4

T'apant ACIIMKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YueOHble ayAUTOPUH AT IPOBEACHUS 3aHATHIH JIEKIIMOHHOIO THUIA, YKOMILIEKTOBAHHBIC CHIEUATN3UPOBAHHON
MeOeIbI0 M TEXHUYECKUMH CPEJCTBAMH O0YUCHUS: My IbTUMEIUIHOE 000pYI0BaHHE [UIS IPEeIOCTaBICHHs y4eOHOI
nH(opMaIH OOIBIION ayIUTOPHN H/WITH 3BYKOYCHIIMBAIOIIee 000pyIoBaHHE (CTAlHOHAPHOE WM IIEPEHOCHOE).

72

YdaeOHBIe ayAUTOPHUH IS IPOBEICHHS 3aHATHI CEMHHAPCKOTO THITA, TPYIIIIOBBIX ¥ HHIUBHIYAJIbHBIX KOHCYIBTAIHH,
TEKYIIET0 KOHTPOJIS U IIPOMEXKYTOYHOH aTTeCTallNH, YKOMIUICKTOBAaHHBIE CIICIIMAIN3HPOBAHHON MEOEIIbIO H
TEXHUYECKUMH CPEICTBAMU O0YUEHHS: MYIbTUMEIUITHOE 000pyIOBaHNE H/UITH 3BYKOYCHIIUBAIOIIee 000pyI0BaHHIE
(cTanmoHapHOE WM TIEPEHOCHOE)

7.3

TTomemieHus 1711 CaMOCTOSTENBHOM PadOThI, OCHAILICHHBIC KOMITBIOTEPHON TEXHHKOH C BO3MOKHOCTBIO ITOTKITIOYCHHS K
cetn "MHTepHET" M 00CCIICUCHNEM JOCTYIIA B AJICKTPOHHYIO HH(POPMAaMOHHO-00pa30BaTEeIBHYIO CPEy YHHBEPCUTETA.

7.4

IomenteHus 11 XpaHEeHHUS ¥ MPO(UIAKTHISCKOT0 00CTY)KHBAaHHS Y4eOHOTr0 000pYIOBaHUS




7.5

JlaGopaTopuu, OCHAIIIEHHBIE CIIEIHATBHBIM JTa00pPaTOPHBIM 000PYIOBAaHUEM:

7.6

JlaGopaTopus MEXaHUKH, BKJIFOYAIOIas: 00K 31eKTpoHHBII @M 1/1, mammHa ATByna ®M11, masTHHK Makcsemna
®M12, ynusepcanpHbiil MasTHHK @M 13, masTHIK O6epbexa @M 14, moxyns FOnra u moxyns cisura ®M 19,
coynapenue mapop ®M17;

7.7

Jlabopatopusi 3JCKTPUIECTBa K MarHeTH3Ma, BKitouaroniast: creHasl TKO aekTpudecTBa 1 MarHeTH3Ma, B TOM YUCIIE
ociuniorpader C1-94, reHepaTopbl CUTHAIOB HU3K0YacTOTHBIE [3-118, HCTOYHUKY MUTaHMS, Mara3uHbI COMPOTHUBIICHUH,
Habop momynenr OI1I;

7.8

JlaGopatopus ONTHKY, BKITIOYAIOMIAsi KOMIUIEKT onTHdeckoro obopynoanus PMC, B ToM uucie: 6a3bl ONTHIECKOI
CKaMbH, ITOTYITPOBOIHUKOBBIC JIa3€PHI ¢ IOCTUPOBOYHBIM MOIyIEeM, (POTOpHEMHHKH, HAOOp JTMH3, SKPaHBI ¢ MACIITAOHOH
ceTKoH; aBToTpanchopmatop ogHodasubiit JIATP-2,5; kommuiekT Qommid.




