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1. LIEJIM OCBOEHMSI JUCIUILITAHBI (MOAY.JIST)
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HEJ'H: npenoaaBaHuA JUCHHUITIINHBI:

1.2

(hopmupoBaHue y 00y4arOMINXCsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS; HAYYHOTO MBIIIICHUS; 1IEIOCTHOTO
MPE/ICTaBICHHs O PU3NIECKHUX 3aKOHAX OKPY’KAIOIIET0 MUPA B UX €AUHCTBE U B3aHMOCBSI3H; HABBIKOB TPUMEHEHHUS
MOJIOkKEeHUH QyHIaMEeHTAIbHON (QU3UKH NIPU PEIlIeHHH KOHKPETHBIX NMPEAMETHO-TIPOMUIBHBIX 3a/1a4; TEOPETHUECKON U
MPaKTHIECKOHN 0a3bl ISl YCIIEITHOTO OCBOEHHS MMH CIELUATbHBIX AUCIUTIIHH.
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3az[a111/1 JUCIHUITIINHBI

1.4

— OCBOCHHUE 00YHAIOIUMHUCS 3HAHUI 00 OCHOBHBIX (DM3MIESCKUX SBICHUSAX U MPOIECCaX, OCHOBHBIX (YU3MUCCKUX BETUINHAX
U (DM3UYECKUX KOHCTAaHTaX, OCHOBHBIX (DU3MYECKHX 3aKOHAX M FPAaHULAX WX MPUMEHUMOCTH, (pyHAaMEHTaIbHBIX
(hU3MYECKUX IKCIICPUMEHTAX M UX POJIM B PA3BUTHU HAYKH, HA3HAUCHHUHU W MIPUHIIMIAX JEHCTBUS BAKHEHIINX QUIMUECKUX
pubopOB;

1.5

— npuoOpeTeHne 00YJAIOIUMUCS YMEHUN 00BICHUTH OCHOBHBIE HAOIOaeMbIe IPHUPOIHBIC U TEXHOTCHHBIC SBICHUS H
3¢ dekThl Ha 0a3e 3aKOHOB KJIACCHUYECKON M COBPEMEHHOMN (PH3HKH;

1.6

— npuoOpereHre 00yJarOIMMUCS YMEHUI U HABBIKOB UCIIOJIb30BAaHHUS METOIUKH (PU3MUYECKHX H3MEPECHUI 1 00paboTKH
IKCTIEPUMEHTANBHBIX IAHHBIX, HCIIOJIb30BaHHUS METOJIOB (DU3MUESCKOTO MOJICIUPOBAHHS JIIS PEIICHUS KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHYECKUX 3334,

1.7

— npuoOpereHne 00y4aroUMMUCS HaBBIKOB SKCIUTyaTallii OCHOBHBIX IPHOOPOB U 000PY/I0BaHUS COBPEMEHHOM
¢dusnyeckoii maboparopun, 00pabOTKH U HHTEPIPETHPOBAHUS PE3yIHTATOB IKCIIEPUMEHTA.

1.8

2. MECTO JUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA30OBATEJBHOM MPOT'PAMMBI

Lukr (pasaen) OIL: [61.0.10

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUIIJINHbI

MOLYJIs)

OITK-1 CnocoGeH peliats HHXCHEPHBIC 331a4H B TIPO(ECCHOHATBHOM JIEITEIBHOCTH C UCTIOIb30BAaHHEM METO/IOB €CTECTBEHHBIX
HayK, MaTeMaTU4eCKOro aHaJIU3a U MOJEITUPOBAHUS

OITK-1.2 TIpuMeHsIeT OCHOBHBIE ITOHSATHUS 1 3aKOHBI €CTECTBCHHBIX HAYK VIS PEIICHUS TPEIMETHO-POGUIIBHBIX 3a7a4

OIIK-1.3 HpI/IMeHHeT €CTCCTBCHHOHAYUYHBIC METOABI TCOPCTUICCKOT'O U SKCIICPUMCHTAJIBHOI'O UCCIIEAOBAHUA 06'LCKTOB, opoueccos,
ﬂBJ’ICHI/If/'I; IMPOBOAUT DKCIIEPUMEHTEI ITO SallaHHOf/'I MCTOAMKE U aHAJIM3UPYECT PE3YyJIbTAThl

B pe3yabTate ocBOeHHSs IMCHUILIAHEI (MOAYJIs1) 00y4Yalouiics T0IKeH

3.1

3HaTh:

3.11

OCHOBHBI€ ITOHATHS M 3aKOHbBI KJIACCUYECKON U COBpeMeHHOﬁ (bI/I3I/IKI/I 1 UX pOJIb B pCIICHUHN HpeHMeTHO-HpO(i)I/UILHLIX 3az1a4,

3.12

METObI TEOPETHUECKOTO M AKCIIEPUMEHTAJIBHOTO UCCIIeIOBaHUS (PU3NYECKUX OOBEKTOB, MPOLIECCOB U SIBJICHUI, METOIUKY
NPOBEACHHS 1 00pabOTKH Pe3yIbTaTOB (PU3NUECKOTO IKCIIEPHMEHTA

3.2

YMmeThb:

321

HCII0JIB30BaTh OCHOBHBLIC ITOHATHUA U 3aKOHBI (1)H31/IKI/I AT peIICHUSA Hpe,[[MCTHO-HpO(I)I/IJILHLIX 3ajaay,

3.2.2

HPHMEHATh METOIBI TEOPETHIECKOTO U AKCIEPHMEHTAIBHOTO UCCIIeJOBAHHS (PU3MIECKIX 00BEKTOB, IPOIIECCOB U SBIICHUIA,
MPOBOJIUTH (PU3NUECKHE SKCIIEPUMEHTHI 110 331aHHOM METOAMKE U 00padaThIBaTh UX PE3yIbTaThl

3.3

Baanern:

3.3.1

HaBBIKAMH ITPUMEHEHHUS] OCHOBHBIX MOHSATHI U 3aKOHOB KJIACCHYECKOW U COBPEMEHHOW (DPU3UKH LI PEUICHUS MPEIMETHO-
npodHIbHBIX 3a/1a4;

3.3.2

HaBablKaMM IIPUMEHEHHs METOJ0B TEOPETUYECKOTO U SKCIEPHUMEHTAIBHOIO UCCIIEA0BaHus (PU3NUECKUX 0OBEKTOB,
MPOLIECCOB U SBIEHUH, HABBIKAMH MIPOBEACHHS (HH3UIECKUX SKCIEPUMEHTOB 110 33JaHHOH MEeTOUKE U 00pabOTKH UX
pe3yNbTaToB

4. CTPYKTYPA H COJAEP KAHUE JUCHUIIJIMHBI (MOLYJISA)

Kon

3aHATHS Kype

HaumeHoBaHue pa3/iejioB U TeM /BUA 3aHATHS/ Cemectp / | Hacos | IIpumeuyanue

Paznea 1. PU3NYECKHUE OCHOBbI MEXAHUKH
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KUHEMATHUKA MATEPHUAJIBHOM TOUKHU

[Ipenmer u MeToabl MEXaHUKU. Moenn MaTepuaabHOW TOUYKH U TBEPIOTO Tea.
[TonsaTHe cuctemsbl oTcueTa. BekTOpHOE U KOOPAMHATHOE ONMCAHHUE JABHKCHUS
MaTepuanbHON TOUkd. OCHOBHBIE KWHEMATHUECKHE XapaKTEePUCTUKH
MaTepHaJIbHOM TOYKHU: pajinyc-BEKTOP, NepeMElCHUE, PO ICHHBIH Iy Th,
CpeAHssl 1 MTHOBEHHAs! CKOPOCTb, CPEJHEE U MTHOBEHHOE YCKOPEHHE,
TaHTeHIIMaIbHOE U HOPMAJIbHOE YCKOpeHHe. BpamarensHoe IBUKeHHe
MaTepHaIbHON TOYKU. BeKTOpHI yria moBopoTa, yriioBoi CKOPOCTH U YTIIOBOTO
yckopeHusi. CBs3b MEX/y YIJIOBBIMH U JINHEWHBIMU BeJTMUUHAMU. /JIex/

1.2

Ornpeenenue MIOTHOCTH TBEP/OTO Tejla MPAaBHIbHON reOMETPHIECKOi GOpPMBI.
/Cp/

1.3

Kunemaruka marepuansHoi Touku /TIp/

1.4

OCHOBBI IMHAMUKU TTOCTVYITATEJIbHOI'O IBMXKEHUW A TEJTA
[octynarensnoe npmwkenue. [lepsrrii 3akoH Hetorona. [lonsiTie nHEpTHOM Macchl
tena. Bropoii 3akon HeroToHa u nonsitue cuibl. Tperunit 3akoH HeroToHa. Buasl
cut. Cuna TSHKECTH, CUJIa BCEMUPHOTO TATOTSHHUS, CHIIA YIIPYTOCTH, CHJIa TPEHUSI.
HewnnepuuanbHbie CHCTEMbI 0TcueTa. [[eHTpoOeKHBIC CHITBI HHEPIIUK U CUJTBI
Kopuomnuca. /JIex/

1.5

OCHOBEI JAVUHaAMUKU IMMOCTYIATCJIbHOTO ABMKCHUA TEJIa /Hp/

1.6

H3ydeHne 3aK0OHOB TIOCTYNATENHOTO JBIKEHNUS C TOMOIIBI0 MAITMHEI ATBYZIa.
/J1ab/

1.7

3AKOHbBI UISMEHEHUA 1 COXPAHEHUA UMITYJIbCA, DHEPTUU U
MOMEHTA UMITYJIbCA

NmMiynbc MaTepuanbHOM TOUKH U MEXaHUYECKOW CUCTEMBI, 3aKOH €r0 U3MEHEHMSI
u coxpaHeHus. LIeHTp Macc MeXaHN4eCKOM CHCTEMBI 1 YPaBHEHHUE €r0 JIBIKEHUS.
Kunerndeckas sHeprus u 3akoH ee u3MeHeHus. KoHcepBaTuBHbIE U
HEKOHCEepBaTHBHBIC CHIIBL. [loTeHIanbHas s3Heprust. CBA3b MEXIY
MMOTeHIMATBHOMN SHEepPTrrel 1 CUJIoN. 3aKOH H3MEHEHHS U COXPaHEHUS TTOTHON
MEXaHUYECKOM SHEPruu cucTeMbl. MOMEHT UMITyJIbca MaTepUaIbHON TOUKU U
MEXaHUYECKOH CHCTEMBI, 3aKOH €ro U3MEHEeHUsI U coxpaHeHwus. /Cp/

1.8

[IpoBepka 3aKOHOB COXpaHEHHS UMITYJIbCA U SHEPTHH NpU coynapenuu ten /Cp/

1.9

JUHAMUKA BPAITATEJIbHOT'O IBMXKEHW S TBEPAOI'O TEJIA
OCHOBHOM 3aKOH BpamaTeIbHOTO JBHYKCHUS TBEPIOTO Tela BOKPYT
HEMOJBWXHOW ocl. MOMeHT uHepiuy. Berancienrne MOMEHTOB HHEPIUH
OTHOPOIHBIX CUMMETPUIHBIX Tel. Teopema LllTeiinepa u ee mpuMeHeHUe.

Kunernueckast SHEprHst BpaIaTeIbHOTO ABIKEHHUS TBEPOTO Tea.
/Cp/

1.10

H3ydeHne AMHAMUKH BPAIIATEIbHOTO IBIKEHHS C TOMOIIBIO MasTHHKA
O6epoexka. /Cp/
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MasitHuk Maxkcgeiuia. OnpeeneHne MOMEHTa HHEPIMH TelT U IPOBEpKa 3aKOHA
coxpaHeHus suepruu. /J1ad/
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MEXAHWYECKUE KOJIEBAHU S

Onpenenenue kosie6aHuil. XapakTepUCTHKA TAPMOHHYECKHUX KOJIeOaHUH.
dopmyiia CIIOKEHHs IBYX TapMOHHYECKHUX KoJieOaHuid. [TpuMepbl KosiebaTebHBIX
CHCTEM: MPY>KUHHBINA, MATEMaTHIECKUIA N GU3NIECKUI MASTHUKH. Y paBHEHUE
3aTyxaroluX KoJeOaHu U ero pelieHne. XapakTepUCTHKH 3aTyXaloInX
KojeOaHuil. Y paBHEHHE BEIHYKICHHBIX KOJICOAHUN O] IeWCTBAEM
rapMOHHYECKH U3MEHSIOUIEIICS BHEITHEH CUJIBI U €T0 pelieHue. SIBnenue

pe3oHaHca.
/Cp/

1.13

OmnpeneneHue yCKOPEHUsI CBOOOIHOTO MaJICHUS MIPU MIOMOIIH MaTeMaTHIECKOTO
MasitHuka. /Cp/

1.14

OmnpeneneHue MOAYJIS CABUTA C IOMOIIBIO MPY>KUHHOTO MasitHUKa.  /Cp/

Pazgen 2. TEPMOJANHAMMUMKA U MOJIEKYJIAPHASA ®PU3UKA

2.1

OJIEMEHTBI TEPMOJANHAMUKHA

OcHOBHEBIE ONPEACIICHUA U IOHATUA TCPMOIUHAMUKHA. HyneBoe Ha4yaJio
TEPMOJMHAMUKH U MOHATHE TeMIIepaTypsl. TepMoTuHaMHIecKUe (HYHKIIHA
cocrosinus. [lepBoe Hawano TepMoaHAMUKH. TeroeMKocTh. M3ompomeccsr.
Bropoe Hauano TepMOJAMHAMUKY B pa3iIuuHbIX hopMyaupoBkax. [lonsrue
terioBoi mamuHbl. KITJ{ TeroBoit mammas!. [uxin Kapao u reopema Kapno.
Hepasencrso Knaysuyca. Ourponus. Tperbe Hauano TepmoguHamuku. /Cp/




2.2

Omnpenenenue ko3hGUIUEHTa BI3KOCTH XUAKOCTH 110 MeToay Crokca. /Cp/

2.3

SJIEMEHThI CTATUCTUYECKOM ®U3UKMU.

OCHOBHBIE TIOJIOXKEHYSI KHHETUYCECKOW TEOPUH HJICATHHOTO ra3a. Y paBHEHUS
COCTOSIHUS H/I€ATbHOTO M PEAIbHOTO ra3a. Y paBHEHNEe KHHETHIECKOW TEOpUH
ra3oB Juis nasieHus. ®a3zoBoe mpocTpaHcTBO. DYHKIUS pacIpeIeICHHS.
Krnaccuuaeckas u kBanToBas cratuctuka. Paciipenenenne Makcsesna.
Bapomerpudeckas popmyna. Pacnpenenenue bonbimana. [ToHsTHE O KBAHTOBOM
cratuctuke bose-Diinmreiina u ®epmu-/lupaka. CBsi3p SJHTPOIINHU C
TEPMO/IMHAMUYECKOH BEPOSTHOCTBIO. SIBJICHUS MEepeHoca.

/Cp/
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Ornpe/ieneHne OTHOLICHHS TEIUIOEMKOCTEH ra3a MEeTOA0M a/1Ha0aTHIECKOro
pacmupenus. /Cp/

Pazpnen 3. DJIEKTPHYECTBO U MAI'HETHU3M

31

QJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DeKTpUYecKui 3apsi U dIEeKTpocTaTHIeckoe moie. HanpsokeHHOCTh 1
MTOTEHIIHAI AJIEKTPOCTATHYECKOT o 110Jisi. CBOHCTBO CYNEPIIO3UIINHN JIJIS
NIEKTPOCTATHIECKUX MoJiel. CBS3b MEXIY HalPSHKEHHOCTHIO
AJIEKTPOCTATHYECKOTO OIS U MOoTeHIHanoM. [T0Tok BeKTopa HanpsXKEHHOCTH
ANIEKTPUYECKOTO OIS Yepe3 NOBepXHOCTh U Teopema ["aycca. [Ipumenenue
TeopeMbl ["aycca k pacdeTy 3JIeKTpocTaTHYECKUX MToJieid. Teopema o MUPKY IS IUN
JUTSL BEKTOPa HAIPSDKEHHOCTH 3JIEKTPUIECKOTO TOJIS.

/J1ex/

3.2

QJIEKTPOCTATUYECKOE ITIOJIE B ITPOBOJHNKAX 1 ANDJIEKTPUKAX
DNeKTpUYeCKU AUIIONb U dJIEKTPUIECKAN JUITOIBHBIN MOMEHT. [{UmonbpHbIe
MOMEHTBI MOJIEKYJI TU3JIeKTpuKa. [1oIsipHbIE ¥ HETIONSAPHBIC TUIJICKTPUKH.
[Homspuzamnus nudnexTpukoB. Bexrop nomspuzanun. Teopema ["aycca mis
BEKTOpa MOJIPU3ALHU. BEKTOP 3J€KTPUUECKOTr0 CMEIEeHHs. Y CIIOBUSI Ha TPaHULE
JBYX JHAJIEKTPUKOB. [IpOBOHUKH B DJIEKTPOCTATHIECKOM HOJIE. DIEKTPOEMKOCTh
YEeIMHEHHOT0 TpoBoiHMKA. KoHIeHCaTOphl. DHEPTUsl CUCTEMBI 3apsiioB U
ANIEKTPHYECKOTO OIS,

/Cp/

3.3

DneKTpocTaTHYECKOE 10JIe B BakyyMe u Berectse /I1p/

3.4

HccnenoBanue 3iekrpoctarnueckux nojei. (M3yuenne 3akona Oma.) /J1a6/

3.5

[IOCTOSIHHBIN SJIEKTPUYECKUIN TOK

VY CoBHs CYIECTBOBAHMS TIOCTOSHHOTO JIEKTPHUECKOT0 ToKa. CHla M INIOTHOCTh
TOKa. YpaBHEHHE HeMPEPHIBHOCTH. 3akoH OMa [UTs OTHOPOIHOTO yJacTKa IerH.
DNeKTPOABIKYIIAS CHJIA U HanpshkeHue. 3akoH OMa Jj1s1 HeOJHOPOJHOTO y4acTKa
rierii. Ipasuima Kupxroda. [Ipumeps! pacdyera pa3sBeTBIEHHBIX IEKTPHIECKUX
uenel ¢ nomotso npasmi Kupxroda. Pabora u MmouiHocTs Toka. 3akoH
Hxoynsa-Jlenna.

/Cp/

3.6

[NOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME 1 BEHIECTBE
MarnuTHas uanykuus. 3akoH buo-Casapa-Jlannaca, MarHUTHOE I0JIe
JBIDKYyIIEerocs 3apsia, cuia JlopeHua, 3akon Amnepa. Teopema 0 HUPKYIALUI
JUTS BEKTOpa MarHUTHOM MHIYKIMU U ee npuMeHenue. Teopema ["aycca mis
MarHUTHOTO TOJIS.

MaruuTHbIE MOMEHTEI aTOMOB U MOJICKYJI. BeKTOp HaAMarHn4€HHOCTH BCILICCTBA.
Teopema o IMPKYJISLUY JUTS BEKTOpa HAMarHM4eHHOCTH. MarHuTHas
BOCITPUUMYHNBOCTb 1 MarouTHas MIpOHUIIAEMOCTD BEIICCTBA. Hal’[pﬂ)KCHHOCTI)
MarHuTHOTO NoJjs. Teopema o HUPKYIALUY I BEKTOPHI HAPSHKEHHOCTH
MarHuTHOIO I10Jid. Y CJIOBUS JUISI MArHUTHOT'O TIOJIA Ha TpaHUILIC pa3aeiia IByX
cpen. JlnamMarueTuky, napamaraeTukd. GeppoMarseTuki. MarHuTHBIN
ructepesuc. Temnepatypa Kropu. IIpupona peppomarnernsma.

/Cp/
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3.7

OmnpezeneHne OTHOIEHHS 3apsi/ia 3JIEKTPOHA K €ro Macce METOJ0M MarHeTpoHa.
(OmpeneneHne ropu30HTAILHON COCTABIISIFOIIECH WHAYKIIMM MATHUTHOTO TIOJIS
3emimn) /Cp/

3.8

Omnpenenenue pabOThI BBIX0JIA MIEKTPOHOB H3 Metaiua. /Cp/




3.9

QJIEKTPOJJMUHAMUKA

3aKoH 37eKTpoMarHuTHOM UHIyKImH. [IpaBuio Jlenuna. CriocoObl H3MEHEHHS
MarHuTHOro noroka. Ilpuposa sneKTpoMarHuTHOM MHAYKIMHU. SIBIeHUE
camomHAyKIuu. UuaykTuBHOCTS. B3anmuast nnaykmms. B3anmuast
UHIYKTUBHOCTB. Teopema B3auMHocTH. Tok cMemeHus. Teopema o LIUPKYJIISILUK
MarHUTHOTO IOJIS B CIIy4ae MPUCYTCTBUS IEPEMEHHBIX 2JEKTPHUUECKUX ITOJIEeH.
VYpaBHeHus MakcBeslia B UHTErpalbHOM dopme. /Jlex/

3.10

Uzyuenue sBieHus B3auMHOW MHAYKINHU.(CHATHE KPUBOM HAMarHUYUBaHUS U
MIETIIN THCTEpe3nca ¢ moMoibo ocumiorpada.) /Cp/

Paznen 4. KOJIEBAHUS 1 BOJIHBI

4.1

DJIEKTPUYECKUE KOJIEBAHUW S

Koneb6arenpubiii KOHTYp. CBOOOIHBIE HE3aTYXAOIIHE U 3aTyXaloLIne
rapMOHHMYECKHE KoseOaHus B KosiebaTensHOM KOHTYpe. PopMmyrta s meproa
Kosiebanuil. BeIHyXIeHHBIE rapMOHUYECKHE KojIeOaHus B Koje0aTeIbHOM
KOHType. SIBnenue pe3onanca. [lepeMeHHBIN TOK. AKTHBHOE, HHIYKTHBHOE U
€MKOCTHOE COIIPOTHBIICHHE B IIETIH IEPEMEHHOT0 Toka. PaboTa M MOITHOCTH B
LIeTN [TIePEMEHHOT0 ToKa. JefcTByIoIee 3HaYeHHE TOKa U HAIIPSDKEHHUS.

/Cp/

4.2

BJIEKTPOMATHUTHBIE BOJIHBI

DKCIepUMEHTATbHOE MMOTyYeHHE AIEKTPOMArHUTHBIX BOJH. CyIecTBOBaHHEe
SIEKTPOMATHUTHBIX BOJIH KaK CIIEJCTBHE ypaBHEHHH MakcBeuia.
JuddepeHimanbHoe ypaBHEHHE JIEKTPOMATHATHON BOIHBL CBSI3b MEXTY
BEKTOpaMH HAMPSHKEHHOCTH 3JIEKTPUYECKOT0 U MarHUTHOTO TMOJeH B
SIEKTPOMATHUTHOMN BOJHE. [IpeloMIIeHHE 2IEKTPOMATHUTHBIX BOJIH HA TPAHHUIIE
paszena IByX cpei. JHEPrus U UMITYJIbC JIICKTPOMArHUTHBIX BOJIH.

/Cp/

4.3

HccnenoBanue 3aryxaromux konebanuii B kosedatessHOM KoHType /Cp/

Pazpnea 5. OIITHKA

5.1

TEOMETPUYECKAS OIITUKA.

[MonsTHe cBeTOBOTO JTy4ya. 3aKOH MPSIMOJIMHEHHOTO PACTIPOCTPAHEHHUS CBETOBBIX
Jy4eil B OJHOPOJHBIX CpefiaX. 3aKOH OTpakeHUsI. 3aKOH NpenomieHus. [Ipuniun
®epwma. [TonHoe oTpaxkeHue. LleHTprpOBaHHBIE ONTUYECKUE CUCTEMBI.
[peoMiteHre CBETOBBIX JIydell Ha TOBEPXHOCTH CHEPHIECKOTO 3epKaa.
[Ipenomnenue cBera Ha chepUvecKoil MOBEPXHOCTH pasjeia IByX cpea. ToHkue
JH3BL M300pakeHre MPpeaMEeTOB ¢ IIOMOIIBIO JTMH3. OCHOBHBIE
(oTomMeTpUYECKUE BETHYUHBI.

/Cp/

5.2

WHTEPOEPEHIUA U JUDPAKINA CBETA

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTH CBETOBBIX BOJH. IHTEpdepeHuus cBera,
yCIIOBHE MakCUMyOB 1 MHHUMYMOB. OmnbiT FOHra. MHTepdepeHnus ceera B
TOHKHX IUICHKaxX U mactuHkax. Onpenenenue auppaxuuu. [Tpunnun INolirexca-
Openens. Meron 30u Openens. [udppakuus OpeHens Ha KPYTJIOM OTBEPCTHH U
nucke. Judpakuus @paynrodepa Ha oxHol mwenu. Judpaxnus OpayHrodepa Ha
T PaKIHOHHON pereTke.

/Cp/

5.3

JUCITEPCHUA U TTOJIAPU3ALINA CBETA

Mucnepcus ceera. DneKTpoHHAs Teopust Aucnepcun cBeTa. EctecTBeHHBIN 1
MOJISIPU30BaHHBIN cBeT. [loyspu3anus cBeTa pyu OTPAKEHUU U MPETOMIICHUN Ha
IpaHMILIEe IBYX JAUDIICKTPUKOB. [IpoX0KaeHHE CBETA Yepe3 aHM30TPOITHbIC
kpuctaiisl. [lonspru3anoHHble IPU3MBI U OJsiponbl. 3akoH Matoca. AHanu3
MOJIAPU30BAHHOTO CBETA. BpallieHne miockocTH MoIIpHU3aIyy.

/Cp/

5.4

Untepdepenuns ceera. OnbiT FOHra. (M3Mepenue JUIMHHBI CBETOBOI BOJIHBI C
MOMOIIBIO TM(PPAaKIUOHHOHN pemieTkH). (OnpeaeneHue mokasaTess npeoMICHUS
CTEKJIa C MOMOIIBI0 MUKpOcKoma). /Cp/

5.5

IIposepka 3akona Manroca. (OnpezaeneHue kKodpPUIMEHTa TOTIIOICHUS
npo3pauHbIx Ten). (OnpeneneHne yria mojaHoH noyspusanun). /Cp/

Pazzen 6. JJIEMEHTHI COELIUAJIbHOM TEOPUH
OTHOCHUTEJIBHOCTH




6.1

[Toctynatel cneunansHON TEOpUH OTHOCUTENBLHOCTH. [Ipeobpa3oBanus Jlopenua.
CrnencrBust u3 npeodpazosanuii Jlopenua. HTepBan Mex1y cOOBITHSIMU.
Vmnynbe B crienuaibHOM TEOPUH OTHOCUTENbHOCTH. OCHOBHOW 3aKOH
PEeSITUBUCTCKON THHAMHUKY MaTepUATbHON TOUKH. DHEPTHUs B CHEIHAIbHOM
Teopuu oTHocUTesnbHocTH. /Cp/
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Paznen 7. KBAHTOBASA ®U3UKA

7.1

KBAHTOBAS OIITUKA

TennoBoe u3myueHue u ero xapakrepuctuku. 3akoH Kupxroda. 3akonst Credana
- bonprmana u cmemenust Buna. ®opmyiner Penes-/[xunca u [lnanka. 'nmoresa
[Tnanka. ®oronsl. @oTorddexr. YpaBHeHHe DUHIITEIHA 17151 BHEIIIHETO
¢doroaddekra. DHeprus u ummnyibe porona. Jlapnenue ceera. Ddpdexr Komnrona
U ero 3JieMeHTapHas Teopus. ETMHCTBO KOPITYCKYJISIPHBIX M BOJTHOBBIX CBOICTB
2JIEKTPOMAarHUTHOTO M3JIyUeHHUs.

/Jlex/

7.2

KBanToBas onruka /TIp/

7.3

BJIEMEHTbI KBAHTOBOU MEXAHUKU U ATOMHOU ®U3UKU
CriekTpbl aTOMOB U MoJieKyJl. CiekTp aToMa BoZioposa. Teopus aToma BOJ0poa
o bopy. 'mmotesa ne bpotins. CeoticTBa BonH nie bpoiinst. CooTHomeHne
Heonpenenennocreii ['elizen6epra. BonHoBas GyHKIUS U €€ BEPOATHOCTHAS
nHTepnperanys. HabmogaemMple BETMYMHBI B KBAHTOBOH MEXaHUKE U HX
n3mepenus. Oouee ypasaenue Llpenunrepa. CtalimoHapHOe ypaBHEHHE
Ipenunrepa. J[BrmkeHue cBOOOAHOM YacTUIbI. J[BUKECHHE B TOTCHIIMAIBHON SIME.
[orennmanbHeiil 6apbep. ['apMOHHYECKUH OCIMILIATOP. ATOM BOIOpOJIa B
KBaHTOBOM Mexannke. CrivH 3nekTpoHa. CImHOBOE KBaHTOBOE Yrcio. [IpuHImm
HEPa3IMYUMOCTH TOXKIECTBEHHBIX YacTHIl. DepMUOHBI U O030HBL.
[lepnonuueckas cucrema 31eMeHTOB MeHieneena.

/Cp/
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7.4

OrmnpezeneHne TeMIIepaTyPHOi 3aBUCHMOCTH HHTEHCHBHOCTH U3y ICHUS HUTH
naMmbl HakanuBauus. (M3yueHne 3aKOHOB TETUIOBOTO H3JIyUESHHSI C TOMOIIBIO
sIpKOCTHOTO Hpometpa.) /Cp/

7.5

Dotordpdexr. (CHATHE BOIBTAMIICPHOH, JIIOKCAMIEPHON U CIIEKTPAIBbHOM
XapaKkTepUCTHK (POTOAIEMEHTA U OIIpe/ieIeHNue paboThl BbIXOAA dJIeKTpoHa). /J1ab/

Pazgen 8. ®PUIUKA ATOMHOTI'O AAPA U 3JIEMEHTAPHBIX YACTHUIY

8.1

OJIEMEHTBI ®U3UKHN ATOMHOI'O SAJIPA

Hedext Maccsl 1 sHeprus cBsi3u sapa. CuH sapa U ero MarHUTHBIH MOMEHT.
Snepusie cunbl. Monenu Aaapa. PainoakTuBHOE H3Ty4EHHUE U €T0 BUABL.  -paclaf,.
-M3JIy4CHHE. -U3TydYeHHe. S nepHble peakiuu U X OCHOBHBIE THIIBL. Peaknus

nenenus siapa. Lemunas peakuust geneHunst. Peakiys CHHTe3a aTOMHBIX sIEp.
/Cp/
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8.2

3JIEMEHTHBI ©M31MKU DJIEMEHTAPHBIX YACTUIL]

Kiaccsl aneMeHTapHBIX YacTHI] U BUIBI HX B3auMoeiicTeril. Kiaccupukarms
JJIeMEHTapHBIX yacTull. [IpuHIUI HEPa3IMYUMOCTH TOKAECCTBEHHBIX YaCTHUII.
CIuH 1 Apyrue KBaHTOBBIE YUCIIA SJIEMEHTapHbIX. YacTUIIbl U aHTHYACTULBL.
Bo3ons! 1 GpepMuoHbl. AnpoHsl 1 Me30HBI. JlenToHsl. [IpoMexyTouHbIe GO30HBI.
KBapku U III00HBL

/Cp/

Paznen 9. CAMOCTOSATEJIBHAA PABOTA

9.1

IMonroroska k nexiusim /Cp/

9.2

IMoaroroBka k 1abopatopHbM padotam /Cp/

9.3

IToaroToBka Kk npakTudeckuM 3austusm /Cp/

9.4

BeinonHeHne AByX KOHTpOJIBHBIX pabdot /Cp/

17,2

Pa3nen 10. KoHTaKTHBIE Yachl HA ATTECTALMIO

10.1

Kounrpobusle padotst /KA/

0,8

10.2

Koncynberanus nepen sx3amenom /KD/




10.3 Dx3amen /KD/ 1 0,3

10.4 3auer /KD/ 1 0,15

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHbIE MaTepUallbl Ul IPOBEICHUS IPOMEXKYTOUHOI aTTecTaluy 00y4aroIUXCsl IPUBE/ICHB! B IPUIIOKEHUH K pabodeit
porpamMMe JMCHUIUINHBL.

@DopMbI ¥ BUIBI TEKYILETO KOHTPOJIS [0 JUCHUILUINHE (MOAYIIIO), BUBI 3aJaHUM, KpUTEPUU UX OLICHUBAHMUS, paclpeaeseHue 0aoB o
BHUJIAM TEKyIIEro KOHTPOJIS pa3padaThIBAfOTCA PENofaBaTeneM AUCIHILIHHBI C YIE€TOM ee CIeIU(HUKN U JOBOAATCS IO CBEACHHS
00y4JaromuXcs Ha IEPBOM yueOHOM 3aHSTHUH.

Tekymuil KOHTPOIb YCIIEBAeMOCTH OCYIIECTBIIAETCS IPENoAaBaTeIeM AUCIUILINHBI (MOIYIs) B paMKaX KOHTAaKTHOH paboTHI I
caMoCTOoATENbHOU paboThl 0Oyuaromuxcs. st GUKCUpOBaHUs Pe3yIbTaTOB TEKYIIEr0 KOHTPOJIL MOXKET ucnonb3oBaThest JUOC.

6. YHAEBHO-METOANYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JUCHUILTUHBI (MOAY JIS)

6.1. Pexomenayemas autepartypa

6.1.1. OcHoBHAasI TUTEpPATypa

ABTODBI, COCTaBUTEIIH 3arnaBue W3znatensc On. agpec
TBO. TOJT
JI1.1 [CaBennes U. B. Kypc o6ieit ¢pusuku. T. 3. KBanrosas onrtuka. AtomHas — |CaHkT- https://e.lanbook.com/b
(dusuka. Ousuka TBepaoro Tejaa. dusrka aromHoro siapa U ([Terepoypr [00k/106893
3JIEMEHTAPHBIX YaCTHUI: yueOHOe mocodue : Jlans,
2018
JI1.2 [CaBennes U. B. Kypc o6imeit ¢pusukn. T. 2. DiaekrpudecTBo U MarHeTh3M. | CaHKT- https://e.lanbook.com/b
Bonsbl. Ontuka: yue6Hoe mocodue ITetepbypr |00k/98246
: Jlans,
2018
JI1.3 |Casembes U. B. Kypc o6meii pusuxu. T. 1. Mexanuka. MonekynspHast CaHkr- https://e.lanbook.com/b
(usmnka: yue6HOe mocodue IMerepOypr (00k/113944
: Jlans,
2019
JI1.4 [Yepros A.I'., BopoObeB|OGimas pusmka Mockga: http://www.book.ru/bo
A.A., Makapos E.®., KuoPyec, 0k/933946
Oszepos P. I1., Xpomonr 2020
B.1.

6.1.2. JlonoTHuTeIBHAS JUTEPATYpa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc On. anpec
TBO. IOl
JI2.1 |UIamkapwun W.IT., O6mas ¢pusuka. COOpHUK 3a1ay Mockga: http://www.book.ru/bo
KupbsiHos A.Il., KnoPyc,  |0k/933565
Kyb6apes C.H., 2019
Pazunosa C.M.
JI2.2 |BopobseB A.A., 3ajavHuK 1o Qusmke Mocksa:  |http://www.book.ru/bo
Yepros A.T. KuoPyc,  |0k/920827
2017

6.2 Un¢opManmoHHbIe TEXHOJIOTHH, HCNOJIb3yeMble PH OCYIeCTBIeHUHN 00pa30BaTeIbLHOIO0 NMpouecca no AMCHMIJInHe
(Moxay.1i0)

6.2.1 IlepeyeHs JTULIEH3HOHHOTO U CBOOO/IHO PACTIPOCTPAHSAEMOI0 IPOrPAMMHOI0 oGecreyeHust

6.2.1.1|MS Office

6.2.2 Tlepeuens npogeccHOHAIBHBIX 023 TAHHBIX 1 WH(GOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1|EcrecTBeHHOHAY4HBIIT 0Opa3oBaTenbHbIi moprai: http://en.edu.ru/

6.2.2.2|MexayHapoanas npodeccHoHanbHas 6a3a mnaHHbIx «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3|KoHCyIbTaHT ILTIOC

6.2.2.4|T"apant ACIIVKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHWE JTUCHUIIJIMHBI (MOAY JI5)




7.1

V4eOHble ayANTOPHH IS IIPOBEACHMUS 3aHATHH JICKIMOHHOTO THIA, YKOMIUICKTOBAaHHBIC CIICIHAIN3UPOBAHHON MEOCIBIO 1
TEXHHYECKUMHU CPEICTBAMU O0YUYCHUSI: MYJIbTUMEINIHOE 000PYI0BaHUE AJIsl IPENOCTABICHHS Y4eOHOH HH(MOPMAIUU
OOJIBIION ayTMTOPUHU W/WIIK 3BYyKOYCHIIMBaIOIIee 000pyI0BaHHe (CTAlMOHAPHOE WIIH IEPEHOCHOE).

7.2

VYueOHble ayAUTOPUH IJIsl IPOBEACHHS 3aHATHI CEMHHAPCKOTO TUIIA, IPYIIIOBBIX 1 UHUBUAYaJIbHBIX KOHCYJIbTALHIH,
TEKYILEro KOHTPOJISI M IPOMEIKYTOUHOM aTTECTAMH, YKOMIUICKTOBAaHHBIC CIICHHATN3HPOBAHHON MEOCIBI0 U TEXHHICCKHMH
CpeACTBaMU 00YUCHHS: MyJIbTUMEIUIAHOE 000PYIOBaHHE 1/UIN 3BYKOYCHITUBAIOIIEe 000PYA0BaHkE (CTAMOHAPHOE HITH
MIEPEHOCHOE)

7.3

[TomernieHust 111 CAMOCTOSITENBHOM PabOThI, OCHALIEHHBIE KOMIIBIOTEPHOH TEXHUKON C BO3MOXHOCTBIO IIOIKIIIOYEHUS K
cetu "MHTepHET" M 0OEcIeueHHEM J0CTYIA B 3JICKTPOHHYI0 HHPOPMAIIHOHHO-00pa30BaTENLHYIO CPEly YHHBEPCHTETA.

7.4

[TomereHus Ui XpaHEeHHsI U TPO(PUITAKTUIECKOTO 00CITyKUBaHKS yueOHOTO 000PYI0BaHHS

7.5

JlaGopaTopuu, OCHaIIEHHBIE CIICIIUATBHBIM JIA0OPATOPHBIM 000PYI0BAHHEM:

7.6

JlabopaTopusi MeXaHUKH, BKITFOUatoLias: 070k anekTporHsiid ®M1/1, mamuna Ateyaa ®M11, masthuk Makcsemnina OM12,
yHHUBepcanbHbIi MassTHUK PM 13, masTauk O6epbeka ®M 14, monyis FOHra u Mmonyns casura @M 19, coynapenue mapon
OM17;

7.7

JlabopaTopust 3neKTprUecTBa M MarHeTH3Ma, BKiIrovaromas: creHasl TKO snekrpuyecTBa U MarHeTu3Ma, B TOM YHCIIe
ocumiorpadst C1-94, reHepaTopsl CUTHAJIOB HU3KOYAacTOTHBIC ['3-118, MCTOYHMKM TUTaHMSI, Mara3uHbl CONPOTUBIICHHIA,
Habop Moxyneit OII3;

7.8

JlaGopaTopus ONTHKH, BKIFOYAIOIIAs KOMIUIEKT ONTHYEeCKOro o0opyaoBanus PMC, B ToM uuciie: 6a3bl ONTHYECKOM CKaMBbH,
TIOJIYTTPOBOTHUKOBBIE JIa3€Phl C IOCTUPOBOYHBIM MOJIYJIEM, (HOTONPHEMHUKH, HAOOp JIMH3, SKPAHBI C MACIITAOHOW CETKOIA;
aBroTpanchopmarop oanodasueiii JIATP-2,5; koMIuiekT (oIHid.




