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1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)
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HEJ'H: npenoaaBaHuA JUCHHUITIINHBI:

1.2

(opMupoBaHHe y 00y4aroMUXCs €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS; HAyYHOI'0 MBIIIUICHUS; LIEIOCTHOTO
HpeCTaBICHNS O (PU3NUECKUX 3aKOHAX OKPYXKAIOIIETO MUPA B HX €UHCTBE M B3aNMOCBS3H; HABBIKOB ITPUMEHEHUS
HOJIOKEHUH (yHIaMEeHTanbHON (PU3UKY IPU PELIEHUY KOHKPETHBIX IPEIMETHO-IPOGUIbHBIX 3a1a4; TEOPETUUECKOIl U
HPaKTHYECKOH 0a3bl IS yCIEITHOTO OCBOSHHS UMH CIEIHATbHBIX JUCIUILIHH.
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3az[a111/1 JUCIHUITIINHBI

1.4

— OCBOCHHE 00Y4YAIOIMMHUCS 3HAHUH 00 OCHOBHBIX (DH3MYESCKUX SBICHHUIX U MPOIECcCaX, OCHOBHBIX (DU3UUSCKUX BETHIHHAX
U (DM3UYECKUX KOHCTAHTaX, OCHOBHBIX (DM3MYECKUX 3aKOHAX U FPAHULAX WX IPUMEHUMOCTH, (hyH/IaMEHTaIbHBIX
(U3MYECKUX IKCICPUMEHTAX M UX POJIM B Pa3BUTHU HAYKH, HA3HAUCHUU M TIPUHIHIIAX JSHCTBHS BOKHEHIINX QU3HUECKUX
pubopOB;

1.5

— npuoOpeTeHne 00yJaIOIUMUCS YMEHUH 00BSICHUTH OCHOBHBIE HAOTIOIaeMbIe TIPHUPOIHBIC U TEXHOTCHHBIC SBICHUS H
3¢ dekThl Ha 0a3e 3aKOHOB KJIACCHUYECKON M COBPEMEHHOMN (PH3HKH;

1.6

— npuoOpereHre 00yJarONIMMHUCI YMCHUIH W HABBIKOB HUCIOJIb30BAHHUS METOAUKN (U3MUCCKUX H3MEPEHUH 1 00paboTKH
IKCTIEPUMEHTANBHBIX TAHHBIX, HCIOJIB30BaHHUS METOJIOB (PU3MUESCKOTO MOICIUPOBAHHUS IS PEIICHUS KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHICCKHX 32134,

1.7

— npuoOpereHne 00y4aroNIMMHUCS HAaBBIKOB 3KCILTyaTallui OCHOBHBIX IIPUOOPOB U 000PYIOBaHUS COBPEMEHHOM
¢dusuyeckoii maboparopun, 00pabOTKH U HHTEPIIPETHPOBAHUS PE3YIbTATOB IKCIIEPUMEHTA.

1.8

2. MECTO JUCHHUTIIUHBI (MOJYJIST) B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

Lukx (paszern) OIL: [B1.0.11

3. KOMIIETEHIIMHA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI

(MOZYJIS)

OIIK-1 Cnoco6eH peliats HHXCHEPHBIC 3312491 B TIPO(eCCHOHATBLHOM IeSTeIPHOCTH C UCTIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX
HayK, MaTEMaTH4YeCKOT0 aHAJIN3a U MOJICITUPOBAHUS

OIIK-1.2 HpI/IMeHHeT OCHOBHBIC ITOHATHA U 3aKOHBI €CCTECTBCHHBIX HAYK JJI PECIICHUA HpeZ[MeTHO-HpO(i)I/IHLHLIX 3aaa4

OIIK-1.3 HpI/IMeHHeT €CTCCTBCHHOHAYYHBIC METOABI TCOPECTUICCKOT'O U SKCIICPUMCHTAJIBHOT'O UCCIIEAOBAHUA O6’b€KTOB, IpoLeCCoB,
ﬂBJ’lCHI/If/’I; TMPOBOAUT DKCIIEPUMEHTEI IO SaﬂaHHOﬁ MCTOAUKE U aHAJIM3UPYCT PE3YyJIbTaThl

B pe3yabTaTe ocBOeHHS TMCHUILTUHEI (MOIYJIs1) 00yUYAIOIIHiics T0JKeH

3.1

3HaThb:

3.11

OCHOBHBI€ ITOHATHS M 3aKOHBI KJIACCUYECKOU U COBpeMeHHOﬁ (bI/I3I/IKI/I 1 UX pOJIb B pCIICHUN HpeHMeTHO-HpO(i)I/UILHLIX 3azaa4,

3.12

METOBI TEOPETUIECKOTO M HKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS PU3UYECKUX OOBEKTOB, MIPOLIECCOB U SBJICHUH, METOIUKY
NPOBEACHHS 1 00pabOTKH Pe3yIbTaTOB (PU3NUECKOTO IKCIIEPHMEHTA

3.2

YMeTh:
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HCII0JIB30BaTh OCHOBHBLIC ITOHATHUA U 3aKOHBI (I)I/ISI/IKI/I AT peIICHUSA l'[pe,HMeTHO-HpO(I)I/IJILHBIX 3ajaay;

3.2.2

MPUMEHATDH METOAbI TEOPETUICCKOI'0 U SKCIICPUMEHTAJIBHOT'O UCCIICTOBAHUSA (1)H31/I‘IQCKI/IX 06’beKTOB, IpoueccoB n ﬂBJ’IeHHfI,
MpOBOAUTH (1)1/13I/I‘ICCKI/I€ OKCIIEPHUMEHTEHI 110 3aﬂaHHOﬁ MCTOIUKE U O6pa6aTbIBaTb HUX PE3yJIbTaThI

3.3

Baagertn:

3.3.1

HaBBIKAMH ITPUMEHEHHUS] OCHOBHBIX MOHSATHI U 3aKOHOB KJIACCUYECKOM W COBPEMEHHOM (DU3UKH JIJIs PELICHUS MPEIMETHO-
npodHIbHBIX 33/1a4;

3.3.2

HaBabIKaMH IIPUMEHEHHS] METOJJOB TEOPETHIECKOTO U 3KCIIEPUMEHTATEHOTO HCCIEeA0BaHNS (PU3HIECKHX 00BEKTOB,
MPOLIECCOB U SBICHNUH, HABBIKAMH MIPOBEICHHS (HH3UIECKUX SKCIEPUMEHTOB I10 3aJaHHON MeTOUKe U 00pabOTKU HX
pe3yNbTaToB

4. CTPYKTYPA H COAEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon

3aHATUSA Kype

HaumenoBaHue pa3nesoB u TeM /BUA 3aHATHUSI/ Cemectp / | Yacos | IIpumeuanue

Pazgen 1. PUSUYECKHUE OCHOBbI MEXAHUKU
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KUHEMATUKA MATEPHUAJIBHOM TOUKHU

[Ipenmer u MeToabl MeXaHUKU. MoeIr MaTepraabHOW TOUYKH U TBEPIOTO Tea.
[TonsTHe cucteMbl OTCUeTa. BEKTOpHOE U KOOPAMHATHOE ONMCAHHUE JIABHKCHUS
MaTepuanbHON TOUkd. OCHOBHBIE KHHEMATHIECKHE XapaKTEePUCTUKH
MaTepHaJIbHOM TOYKHU: pajinyc-BEKTOP, NepeMEelCHUE, PO ICHHBINH Y Th,
CpeAHssl 1 MTHOBEHHAs! CKOPOCTb, CPEJHEE U MTHOBEHHOE YCKOPEHHE,
TaHTeHIIMaIbHOE U HOPMAJIbHOE YCKOpeHHe. BpamaTenbHoe JBUKEHHE
MaTepHuaIbHON TOYKU. BekToph! yria moBopoTa, yriioBOi CKOPOCTH U YTIOBOTO
yckopeHusi. CBA3b MEX/y YITIOBBIMH U JINHEWHBIMHU BeJTMUMHaMU. /JIex/

1.2

Ornpeenenue MIOTHOCTH TBEP/OTO Tejla NPAaBHIbHON FeOMETPUYECKOH (HOPMBL.
/Cp/

1.3

Kunemaruka marepuansHoi Touku /TIp/

1.4

OCHOBBI IMHAMUKU TTOCTYITATEJIbHOI'O IBMXKEHUW A TEJTA
[HoctynarensHoe nmwkenue. [lepsrrii 3akoH Hetorona. [TonsiTie HHEPTHOM MacChl
Tena. Bropoii 3axkon HeroToHa u nonsitue cuibl. Tperunit 3akoH HeroToHa. Buasl
cwt. Cuna TSHKECTH, CHJIa BCEeMUPHOTO TATOTEHHS, CHJIa YIIPYTOCTH, CHJIa TPEHUSI.
HewnnepuuanbHbie CHCTEMbI 0TcueTa. [[eHTpOoOeKHBIC CHITBI HHEPIIUK U CUJTBI
Kopuomnuca. /JIex/

1.5

OCHOBEI JAVUHaAMHUKU IMMOCTYNATCJIbHOTO ABMKCHUA TEJIa /Hp/

1.6

H3ydeHne 3aKOHOB TTOCTYIIATEIFHOTO BIKEHNUS C TOMOIIBI0 MAITMHEI ATBYTIa.
/J1ab/

1.7

3AKOHBI UBMEHEHU S U COXPAHEHUS UMITYJIBCA, DHEPT U 1
MOMEHTA UMITYJIBCA

NMnynbc MaTepuanbHOM TOUKH U MEXaHUYECKOW CUCTEMBI, 3aKOH €r0 U3MEHEHMSI
u coxpanenus. L{eHTp Macc MexaHHUECKOI CHCTEMBI M YPaBHEHHE €T0 IBIKEHHUSI.
Kunerndeckas sHeprus u 3akoH ee u3MeHeHus. KoHcepBaTUBHBIE U
HEKOHCEepBaTHBHBIC CHIIBL. [loTeHIanbHas s3Heprust. CBA3b MEXITY
MMOTEHIIMATBHOMN SHEepPTrrel U CUiIoN. 3aKOH H3MEHEHHS U COXPaHEHUS TOJTHON
MEXaHWYECKON FHEPTUuM cucTeMbl. MOMEHT UMITyJIbca MaTepUaIbHON TOUKHU U
MEXaHHUUYECKON CHCTEMBI, 3aKOH €ro M3MEHEeHHs U coxpaneHus. /Cp/

1.8

[IpoBepka 3aKOHOB COXpaHEHHS UMITYJIbCA U SHEPTHH NpU coyaapenuu tein /Cp/

1.9

JMUHAMUKA BPAIIATEJIbHOT'O JIBMXKEHUS TBEPAOI'O TEJIA
OCHOBHOM 3aKOH BpamaTeIbHOTO JBHYKEHUS TBEPIIOTO Tela BOKPYT
HEMOJBWXHOWU ocl. MOMeHT uHepIuy. Berancienrne MOMEHTOB HHEPIUH
OHOPOIHBIX CUMMETPUIHEIX Tell. Teopema LllTeiinepa u ee mpuMeHeHUe.

Kunernueckast SHEprust BpaIaTeIbHOTO ABIKEHHUS TBEPOTO Tea.
/Cp/

1.10

V3yueHne AMHAMUKH BPANIaTEIbHOTO IBIKEHHS C TOMOIIBIO MasiTHUKA
O6epoexka. /Cp/
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MasitHuk MakcBeiuia. OnpeeneHne MOMEHTa HHEPIMH TeT U IPOBEpKa 3aKOHA
coxpaHeHus sueprud. /J1ad/
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MEXAHWYECKUE KOJIEBAHU

Onpenenenue kojeOaHui. XapakTepUCTHKA TAPMOHHYECKHUX KOJIeOaHUH.
®dopmyna CI0KEeHHUs TBYX TapMOHWYECKHX KoJiebanui. [IpuMepst konebaTeabHbIX
CHCTEM: MPYKUHHBINA, MATEMaTHIECKHIA N GU3NIECKUI MASTHUKH. Y paBHEHUE
3aTyxawIux KojleOaHui U ero pelieHre. XapaKTepUCTHKH 3aTyXaroIuX
KojeOaHuil. Y paBHEHHE BEIHYKICHHBIX KOJICOaHUN O] IeWCTBUEM
rapMOHHYECKH U3MEHSIONIEIICS] BHEIIHEH CUITBI U €T0 pelleHue. SIBienne

pe3oHaHca.
/Cp/

1.13

OmnpeneneHue yCKOPEHUsI CBOOOIHOTO MaCHHUS MIPU MMOMOIIH MaTEMAaTHIECKOTO
MasitHuka. /Cp/

1.14

OmnpeneneHue MOAYJIS CABUTA C TOMOIIBIO MPYXKUHHOTO MasTHHKA. /Cp/

Pazgen 2. TEPMOJANHAMMKA U MOJIEKYJISIPHAS ®PU3UKA

2.1

3JIEMEHTBI TEPMOJVMHAMUMKN

OCHOBHBIE ONIPENEICHUS U TOHATHS TepMoauHaMuKy. HyneBoe Hayano
TEepPMOJIMHAMUKY U MOHATUE TeMIepaTypsl. TepMoauHaMudeckue GyHKIUU
cocrosinus. [lepBoe Hawano TepmoauHaMuky. TernoemMkocTs. M3onporecchr.
Bropoe Hauano TepMOAMHAMUKY B pa3IuuHbIX GpopMynuposkax. Ilonarue
terioBoi mamuHbl. KITJ{ TeroBoit mammas!. ki Kapao u reopema Kapno.
Hepasencrso Knaysuyca. Ourponus. Tperse Hauano repmoaunamuxu. /Cp/




2.2

Onpenenenue ko3 duiinenTa BI3KOCTH KUAKOCTH 1o merony Crokca. /Cp/

2.3

DJIEMEHTBI CTATUCTUYECKOU ®U3NKHU.

OCHOBHBIE NIOJIOXKEHUSI KUHETUUECKOH TEOPUH UI€alIbHOTO ra3a. Y paBHEHUS
COCTOSIHUS U/I€AJILHOTO M PEAJIbHOTO I'a3a. Y paBHEHHE KUHETUYECKON TEOpUU
ra3oB s nasiaeHus. @azoBoe npocTpaHcTBO. DyHKIMS paclpe eIeHus.
Knaccuueckas u kBaHTOBas craTucTuka. Pacnpenenenne Makcena.
Bbapomerpuueckas popmyna. Pacnpenenenue bonbumana. IIoHsTHE 0 KBAHTOBOM
cratuctuke boze-Oitnmreiina nu ®epmu-Aupaka. CBSI3b SJHTPOIUH C
TEepMOAUHAMUUECKON BEPOATHOCTHIO. SIBIICHNUS MIepeHoca.

/Cp/
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Ornpejienienre OTHOLICHHS TEIUIOEMKOCTEil ra3a MeTo10M aguabaTHiecKoro
pacmupenus. /Cp/

Paznea 3. SJIEKTPUYECTBO U MAI'HETHU3M

31

DJIEKTPOCTATUYECKOE IT1OJIE B BAKYYME

DIIEKTPUYECKUI 3aps/] U DIEKTPOCTaTHIECKOE 110J1e. HanpsukeHHOCTE U
HOTEHIKA SJIEKTPOCTATHYECKOTO 110J1st. CBOWCTBO CYIEPIIO3UIIAH ISt
JIIEKTPOCTATHYECKUX 10J1el. CBSI3b MEKIY HAIPSIKEHHOCTHIO
3JIEKTPOCTATUYECKOTO MOJIA U MOTEeHIMaIoM. [I0TOK BeKTOpa HAIPSKEHHOCTH
JIIEKTPUYECKOTO HOJIS YePE3 MOBEPXHOCTH U Teopema aycca. [IpuMenenue
TeopeMsl ['aycea K pacdeTy 3JeKTpocTaTHIecKuX mnojieil. Teopema o IUpPKYIISIuT
JUISl BEKTOPA HAIPSHKEHHOCTH DJIEKTPUYECKOTO TIOJIS.

/JIex/

3.2

OJIEKTPOCTATHUYECKOE ITOJIE B ITPOBOJJHUKAX 1 TNUSJIEKTPUKAX
DNeKTpUYeCKUil JUITOIb U JJIEKTPHUECKUH AUTONBHBI MOMEHT. J{UTIOIbHEIe
MOMEHTBI MOJIEKYJI TU3JIeKTpUKa. [TosipHBIE M HETOJIIPHBIC AUANEKTPUKH.
Tonsipuzanus nudnexTprukoB. Bekrop momspm3anuu. Teopema ["aycca mst
BEKTOpa MOJIIpU3aMU. BEeKTOp 3JIEKTPUYECKOro CMEUICHHUs. Y CIIOBHS Ha TPaHUIIe
JBYX JTHIJIEKTPUKOB. [IpOBOJHUKH B ANIEKTPOCTATHIECKOM IOJIE. DIEKTPOEMKOCTh
YEeIMHEHHOTO poBoAHNKA. KOH/IeHCaTOphl. DHEPrusi CUCTEMBI 3apsIOB U
JNEKTPHUYECKOTO TIOJIS.

/Cp/

3.3

OnexTpocTaTHUECcKOE T0JIE B BaKyyMme U BerecTse /IIp/

3.4

HWccnenoranue snekrpocrarndeckux nojei. (M3yuenue 3akona Oma.) /J1a6/

3.5

MOCTOSIHHBIN SJIEKTPUYECKUI TOK

VY CII0BHS CYIIECTBOBAHHUS MOCTOSHHOTO JIEKTPHYECKOro Toka. CHila M INIOTHOCTh
TOKa. YpaBHEHHE HenpepbIBHOCTU. 3akoH OMa A7 OTHOPOIHOIO y4acTKa LCIH.
DNeKTpOoABIIKYIIAS CHIIA ¥ HANIpshKeHHe. 3akoH OMa Jutsi HEOTHOPOJHOTO yYacTKa
neru. [Ipasmna Kupxroda. [Ipumeps! pacuera pa3BeTBICHHBIX JIEKTPHUECKHUX
uenei ¢ nomoursto npasuia Kupxroga. Pabora u MomHocTh ToKa. 3aKoH
Hxoynsa-Jlenua.

/Cp/

3.6

ITOCTOAHHOE MATHUTHOE ITOJIE B BAKYYME N BEHIECTBE
MarunutHas uaaykuus. 3akoH buo-Casapa-Jlamnnaca, MarHuTHOE 1oJie
JBIDKYIIETocs 3apsana, cuia JlopeHna, 3akon Amnepa. Teopema 0 HIUPKYJISLIUI
JUTSI BEKTOpa MarHUTHOM MHIAYKINK U ee mpuMeHeHue. Teopema ["aycca mist
MarHUTHOTO TOJI.

MarauTHbele MOMEHTBI aTOMOB U MOJICKYJI. BeKTOp HaAMarHn4€HHOCTH BCILICCTBA.
Teopema 0 HMPKYISILIUY [T BEKTOPa HAMarHUYeHHOCTH. MarHutHas
BOCIIPMMMYHNBOCTb U MarHuTHas IIPOHUIIAEMOCTb BEIICCTBA. Hal’[pﬂ)KeHHOCTb
MarHuTHOTO NoJjst. Teopema 0 HMPKYJISIUY U1 BEKTOPbI HAIPSHKEHHOCTH
MardUTHOIO 10JA. Y CJI0BHS JUIsI MAarHUTHOT'O TIOJI Ha TPaHUIIC pa3aeiia ABYX
cpen. Jlnamaruetuku, mapamaraetuku. deppomaraeTuku. MarHUTHBII
ructepesuc. Temnepatypa Kropu. [lpupona dpeppomaraerusma.

/Cp/

12

3.7

Onpezenenue OTHOLICHUS 3aps/a IEKTPOHa K €ro Macce MeT0/10M MarHeTpoHa.
(OmnpenenieHre TOPU30HTANBHOM COCTABIISIOIICH MHAYKIIMH MAaTHUTHOTO TOJIS
3emimn) /Cp/

3.8

Omnpenenenue padboThl BbIX0JA MIEKTPOHOB U3 MeTaia. /Cp/




3.9

QJIEKTPOJJMUHAMUKA

3akoH 37eKTpoMarHuTHOM UHIYKIMHU. [IpaBuno Jlenua. CriocoObl H3MEHEHUS
MarHuTHOTro nortoka. Ilpuposa 3neKTpoOMarHuTHOM HHAYKIMHU. SIBIIeHHE
camonHAyKIuu. UuaykTuBHOCTS. B3anmuast naaykmms. B3anmuast
UHIYKTUBHOCTB. Teopema B3auMHoCTH. Tok cMemeHus. Teopema o LUPKYIISIIUH
MarHUTHOTO MOJIsS B CIIydae MPUCYTCTBHSI IEPEMEHHBIX IEKTPUUYECKUX TOJIEH.
VYpaBHeHuss MakcBesia B UHTErpalbHOM dopme. /Jlex/

3.10

Uzyuenwue siBineHus B3auMHON MHAYKIWU.(CHATHE KPUBOI HAMAarHUYUBAHUS U
MIETIIN THCTEpe3nca ¢ moMouibo ocumiorpada.) /Cp/

Paznea 4. KOJJEBAHUSA 1 BOJIHBI

4.1

DJIEKTPUYECKUE KOJIEBAHU S

Koneb6arenpHblit KOHTYp. CBOOOIHBIE HE3aTYXAIOUIME U 3aTyXaloIIue
rapMOHHYECKHE KoseOaHus B KosiebaTesHOM KOHTYpe. PopMmyrna i meproja
Kosiebanuil. BeIHY)KIeHHBIE rapMOHUYECKHE KojIeOaHus B Koje0aTeIbHOM
KoHTYype. SIBnenue pe3onanca. [lepeMeHHBIN TOK. AKTHBHOE, HHIYKTUBHOE U
€MKOCTHOE COIIPOTHBIICHHE B LICTIH IEPEMEHHOT0 ToKa. PaboTa 1 MOLTHOCTH B
LeTM ITePEeMEHHOT0 ToKa. J{efcTByIomee 3HaYeHHE TOKa U HAIPSDKEHHUS.

/Cp/

4.2

BJIEKTPOMATHUTHBIE BOJIHBI

DKCIepUMEHTATbHOE MOTyYeHHE JIEKTPOMArHUTHBIX BOJH. CyIecTBOBaHMe
SIEKTPOMATHUTHBIX BOJIH KaK CIIEJICTBHE YpaBHEHUH MakcBela.
HuddepeHmansHoe ypaBHEHUE DIEKTPOMATHUTHON BOJHBL CBSA3b MEXY
BEKTOpaMH HAMPSHKEHHOCTH 3JIEKTPUYECKOT0 U MarHUTHOTO TOJeH B
SIEKTPOMATHUTHOMN BOJHE. [IpeoMIIeHHE 2IEKTPOMATHUTHBIX BOJIH HA TPAHHUIIE
paszena IByX Cpe. JHeprusi i UMITYIIbC JIEKTPOMArHUTHBIX BOJIH.

/Cp/

4.3

HccnenoBanue 3aryxaromux Koyuebanuii B kosedbatesisHOM KoHType /Cp/

Pazgen 5. OIITUKA

5.1

TEOMETPUYECKAS OIITUKA.

[MonsTHe cBeTOBOTO JTy4ya. 3aKOH MPSIMOIUHEHHOTO PAacIPOCTPAHEHHUS CBETOBBIX
Jydeil B OJHOPOJHBIX cpesiaX. 3aKOH OTpakeHUs. 3aKoH npenomiieHus. [Ipuniun
®epwma. [TonHoe oTpaxkenue. LleHTprpOBaHHBIE ONTUYECKUE CUCTEMBI.
[penoMiteHre CBETOBBIX JIydell Ha TOBEPXHOCTH ChepHIECKOTr0 3epKaa.
[IpenomneHue cBeta Ha chepuvecKoil IOBEPXHOCTH pasjiesia IByX cpell. ToOHKue
JH3BL M300pakeHre MpeaMeTOB ¢ IIOMOIIbIO JTH3. OCHOBHBIE
(oTomMeTpUYECKUE BETHYUHBI.

/Cp/

5.2

WHTEPOEPEHIUA U JUDPAKINA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBHIX BOJH. MIHTEepdepeHuus crera,
ycloBre MakcuMyoB 1 MUHUMYMOB. OnbiT FOHra. MHTepdepennus ceeta B
TOHKHX IJICHKax U mactuHkax. Onpenenenue audpaxuuu. [Tpunnun [Nolirexca-
Openenst. Meron 30u Openens. [udpakuus OpeHerns Ha KPYrJIOM OTBEPCTHH U
nucke. Judpakuus @paynrodepa Ha onHou menu. Judpaxius @paynrodepa Ha
IU(paKIMOHHON penIeTKe.

/Cp/

5.3

JUCITEPCHUA U TTOJIAPU3ALINA CBETA

Mucnepcus ceeta. DieKTpoHHAs TeOpusl Aucnepcuu cBeTa. EcTecTBeHHBIN 1
MOJISIPU30BaHHBIN cBeT. [loysipu3anus cBeTa pyu OTPAKEHUU U MPETOMIICHUN Ha
IpaHMILIE IBYX IUAIIEKTPUKOB. [IpoX0KaeHHE CBETa Yepe3 aHM30TPOIIHbIC
Kkpuctaiibl. [lonspruzanoHHble IPU3MBI M TOJISPOUbL. 3aKoH Maitoca. AHanu3
MOJIAPU30BAHHOTO CBETA. BpaleHne miockocTH NOIsIpU3alyu.

/Cp/

5.4

Untepdepenuns ceera. OnbiT FOHra. (M3Mepenue JUIMHHBI CBETOBOI BOJIHBI C
MOMOILBIO TM(PPAaKIUOHHOHN pemieTkH). (OnpeaesaeHue noka3aTess MpeaoMICHHUs
CTeKJIa C OMOIIBI0 MUKpockona). /Cp/

5.5

IIpoBepka 3akona Masntoca. (Onpeaenenue KodpPUIMEHTa TOTIIOMICHHUS
npo3paunbix Tein). (OnpeneneHue yria noiaHoH nouspusanun). /Cp/

Paznen 6. JJIEMEHTBI CIIEIIUAJIBHOM TEOPUM
OTHOCHUTEJIBHOCTH




6.1

[Tocrynartel cnennansHON TE€OpUH OTHOCUTENBLHOCTH. [IpeoOpa3oBanus Jlopenua.
CrnencrBust u3 nipeodpazosanuii Jlopenua. HTepBan Mex 1y COOBITHSIMU.
Vmnynbe B crienuaibHOM TEOPUH OTHOCUTENbHOCTH. OCHOBHOW 3aKOH
PEeTSITUBHCTCKOM TMHAMUKY MaTepUaTbHON TOUKH. DHEPTUS B CHEIHATEHOM
Teopuu oTHOcUTesbHOCTH. /Cp/

12

Paznea 7. KBAHTOBAS ®U3UKA

7.1

KBAHTOBAZ OIITUKA

TemnoBoe U3IydeHHe U €ro XxapakrepucTuku. 3akoH Kupxroda. 3akonsl Credana
- bonprmana u cmemenust Buna. ®opmyner Penes-/[xunca u [lnanka. 'nmoresa
ITnanka. ®otonsl. PoT03(ddexT. YpaBHeHHEe DiHIITEHHA A1 BHEIHETO
¢doroaddekra. DHeprus u umnyibe porona. Jlapnenue ceera. Dddexkr Komnrona
U €T0 3JIeMEHTapHas Teopusi. ENMHCTBO KOPIYCKYIISPHBIX U BOJHOBBIX CBOUCTB
3JIEKTPOMArHUTHOTO U3y4EHHS.

/Jlex/

7.2

KBanToBas onruka /TIp/

7.3

SJIEMEHTbhI KBAHTOBOU MEXAHUKU U ATOMHOU ®U3UKU
CriekTpbl aTOMOB U MoJieKyil. CrekTp aroMa Bojopoja. Teopus aroma Bofoposa
o bopy. I'mnoresa ne bpoiins. CeoticTBa BonH nie bpoiinst. CooTHOmeHne
HeonpenenenHocteil ['eiizen6epra. BoiaHoBas QyHKIUS U €€ BEPOSITHOCTHAS
uHTepnperanys. HabmogaemMple BETMYMHBI B KBAHTOBOH MEXaHUKE U HX
n3mepenus. O6mee ypasHenue lllpeaunrepa. CranuonapHoe ypaBHEHHE
Ilpenunrepa. J[BrmkeHne cBOOOAHOM yacTUIbI. J[BUKECHHE B TOTCHIIMATIBHON SIME.
IMotenuaneHblil 6apbep. 'apMoHnueckuil ocumLIATOp. ATOM BOZOPOAA B
KBaHTOBOM Mexannke. CrivH 3nekTpoHa. CIHOBOE KBaHTOBOE rcio. [IpuHImMN
HEpPa3IMYUMOCTH TOXKJIECTBEHHBIX YacTHLl. DEepMUOHBI U OO30HBI.
[lepnonuueckas cucrema 31eMeHTOB MeH ieneena.

/Cp/
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7.4

OrmnpezeneHne TeMIIepaTypHO 3aBUCHMOCTH HHTEHCHBHOCTHU U3ITyICHHS HUTH
naMmbl HakanuBauus. (M3ydeHne 3aKOHOB TETUIOBOTO M3JTyUIEHHsI C TOMOIIBIO
sIpKocTHOTO Hpometpa.) /Cp/

7.5

Dotordpdexr. (CHATHE BOIBTAMIICPHOH, JIIOKCAMIEPHON U CIIEKTPAIbHOM
XapakTepUCTHK (OTOIIEMEHTA U ONpeieIeHne paboThl BEIX0A dJIeKTpoHa). /J1ab/

Pazgen 8. ®DUIUKA ATOMHOTI'O SAIPA 1 JIEMEHTAPHBIX YACTHI]

8.1

OJIEMEHTBI ®U3UKHN ATOMHOI'O SJIPA

Hedext Maccsl 1 sHeprust cBs3u sapa. CuH sapa U ero MarHUTHBIH MOMEHT.
Snepusie cunbl. Monenu Aaapa. PainoakTuBHOE H3ITy4EHUE U €70 BUABL.  -pacliaj.
-M3JIy4EeHHE. -U3TydeHne. S nepHble peakuu U MX OCHOBHBIE THIIBL. Peaknms

nenenus siapa. LemHas peakuust gefaeHnst. Peakius CHHTe3a aTOMHBIX siiep.
/Cp/

10

8.2

SJIEMEHTHBI ©131MKU DJIEMEHTAPHBIX YACTUL]

Kiaccsl aneMeHTapHBIX YacTHI] U BUIBI HX B3anMoeicTeuil. Knaccuduxarms
aJIeMEHTapHbIX yacTull. [IpuHIUI HEPa3NIUYUMOCTH TOKAECTBEHHBIX YaCcTHUI.
CIyH 1 Apyrue KBaHTOBBIE YUCIIA 3JIEMEHTapHBIX. YaCTUILIbI U aHTHYACTULBL.
Bo3oHb! 1 pepMuoHbL. ApoHs! U Me30HEI. JlenToHsl. [IpoMexyTouHbIe O030HEI.
KBapku U III00OHBL

/Cp/

Pazgen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

IMonroroska k nexuusim /Cp/

9.2

IMoaroroBka k 1abopatopHbM padotam /Cp/

9.3

IToxaroToBka Kk npakTudeckuM 3austusm /Cp/

9.4

BeinonHenne AByX KOHTpONBHBIX pabot /Cp/

17,2

Pa3nen 10. KoHTaKTHBIE Yachl HA aTTECTALMIO

10.1

Kounrpobusle padotst /KA/

0,8

10.2

Koncynbsranus nepen sx3amenom /KD/




10.3 Dx3amen /KD/ 1 0,3

10.4 3auer /KD/ 1 0,15

5. OHEHOYHBIE MATEPHAJIbI

O1eHOYHBIE MaTepUalbl Ul IPOBEICHUS IPOMEXKYTOUHOM aTTecTallul 00Y4aroIUXCsl IPUBEIEHB! B IIPUIOKEHUH K pabodeit
nporpaMMe JUCHUILUINHBL.

DopMBbl U BUJIBI TEKYIET0 KOHTPOJIA 110 JUCHUIUIMHE (MOYIIIO ), BUABI 3aJaHUI, KpUTEPUU UX OLIEHUBAHUS, paclpeielieHue 0anioB 10
BHUJaM TEKYIIEro KOHTPOJIS pa3padaThIBAOTCS IPENoaBaTeIeM IUCIUIIINHEL C YIeTOM €€ CHEU(GHKU U JOBOAATCS 1O CBEICHHS
00y4aroIuXCsl Ha IEPBOM y4eOHOM 3aHSITHUH.

Texymuii KOHTPOJIb YCIIEBAeMOCTH OCYIIECTBIISETCS TIPEofaBaTeneM AUCIUILTHHBI (MOYIIs), KaK IIPaBHIIO, C HCHIOIb30BAHAEM
OUOC unu myTeM NpoBepKH MUCbMEHHBIX paboT, IPeAyCMOTPEHHBIX PA0OYNMU [IPOrpaMMaMU AUCLUILIMH B PaMKaX KOHTaKTHOM

paboOTHl M CAMOCTOSTENBHOM paboTHl o0ydarommxcs. s GukcupoBaHus pe3ysbTaTOB TEKYIIEro KOHTPOJIS MOXKET HCIOJIB30BATHCS
BUOC.

6. YHEBHO-METOJMYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomengyemas JiuTepaTypa

6.1.1. OcHoBHast 1MTEpPaTYypa

ABTODBI, COCTaBUTEIIH 3arnaBue W3znarensc On. agpec
TBO. TOII
JI1.1 [Yepros A.T., BopoObeB|OGimas pusmka MockBa: http://www.book.ru/bo
A.A., Makapos E.®., KuoPyec, 0k/933946
Oszepos P. I1., Xpomor 2020
B..
JI1.2 |Casenses U. B. Kypc o6meit ¢pusuku. T. 2. DnekrpuyectBo u MarHetu3M.  |CaHKT- https://e.lanbook.com/b
Bosbl. Ontuka: yue6Hoe mocodue Ietepoypr |00k/98246
: Jlanb,
2018
JI1.3 |[CaBennes U. B. Kypc o6meit pusuku. T. 3. KBanrosas onrtruka. Atomuas — |CaHKT- https://e.lanbook.com/b
¢usuka. Gusuka TBepaoro tena. Pusmka aromuoro sapa u |Ilerepoypr [00k/106893
JIIEMEHTAPHBIX YacTHIl: yueOHOe ocobue : Jlans,
2018
JI1.4 |Cagennes U. B. Kypc o6mieii ¢pusuku. T. 1. Mexanuka. MosnekyssipHast CaHkT- https://e.lanbook.com/b
¢busuka: yueOHOe ocobue IMerepbypr |00k/113944
: Jlanb,
2019




6.1.2. JlonoiHuTeIbHAS JIUTEPATYpPa

ABTODBI, COCTaBUTEIHN 3arnaBue Wznarensc On. agpec
TBO, TOJI
JI2.1 |UlIamkapwun W.IT., O6mmas ¢pusuka. COOpHUK 3a1a4 Mocksa:  [http://www.book.ru/bo
Kupssinos A.IL., KuoPyc, 0k/933565
Kyb6apes C.1., 2019
Pazunosa C.M.
J12.2 |Bopo6ses A.A., YepToB|3amaunuk mo pusnke Mocksa: http://www.book.ru/bo
AT. KuoPyec, 0k/920827
2017

6.2 I/IHq)OpMaIII/IOHHbIe TEXHOJIOTUH, HCIIOJIbB3YyE€MbI€ IPH OCYIICCTBJICHUHN 06pa30BaTeJIl>HOFO nmpouecca mo IMCHMUILINHE

(Mony.J10)

6.2.1 IlepeyeHb JTUIEH3HOHHOTO H CBOOOAHO PACTIPOCTPAHSIEMOr0 MPOrPaMMHOI0 obecreyeHust

6.2.1.1

|MS Office

6.2.2 Hepe'{el-n) l'lpO(l)eCCHOHaJILHLIX 0a3 JAHHBIX U l/IHq)OpMaIII/IOHHle CIIPABOYHBIX CHCTEM

6.2.2.1

EctecTBeHHOHAYUYHBII 00pa3oBaTenbHbIH mopTai: http://en.edu.ru/

6.2.2.2

MexayHapoHas npodeccruoHanbHast 6a3a qaHHbIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3

KOHCYJILTaHT ILIOC

6.2.2.4

T'apant ACITMXXT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIIUITJINHBI (MOAY JIS)

7.1

YueOHbIe ayANTOPUH U1 IPOBEACHHS 3aHATHH JISKIIMOHHOTO THITA, YKOMIUIEKTOBAaHHBIE CIIEHUATIN3UPOBAHHON MeOETbIO U
TEeXHUYECKUMHU CPEJCTBAaMU OOyUCHUS: MYIbTUMEANIHOE 000pyAOBaHUE AT IPeOCTaBICHHs yueOHOH HHpOpMauu
OOJIBILION ayTUTOPHU /WK 3BYKOYCHIIMBAIOIIee 000pyA0BaHIE (CTAOHAPHOE HIIH TIEPEHOCHOE).

7.2

YueOHble ayAUTOPUH IJIs IPOBEACHHS 3aHATHIH CEMHHAPCKOTO TUIIA, IPYNIOBBIX U UHIUBUAYAJIbHBIX KOHCYJIBTALUM,
TEKYIIEro KOHTPOJIS i IPOMEKYTOUHOH aTTecTalny, YKOMIUIEKTOBaHHbIE CIIEHHATH3HPOBAHHON MeOENbIO U TEXHHYECKUMH
cpencTBaMu o0yueHHs: MyJIbTUMEINITHOE 000pyI0BaHUE W/WITK 3BYKOYCHIIMBAlOIIee 000pyI0BaHUE (CTAlMOHAPHOE WIIN
TIEPEHOCHOE)

7.3

[TomenieHus 111 CAMOCTOSITENBHOM PabOThI, OCHAIICHHBIE KOMIIBFOTEPHOH TEXHUKOW C BO3MOXHOCTBIO TIOIKIIFOYECHUS K
cetn "MHTEepHET" M 00ECIIeYeHHEeM IOCTYIIa B AJIEKTPOHHYIO HHPOPMAaMOHHO-00pa30BaTeNbHYIO CPely YHHBEPCHUTETA.

7.4

IMomemenus st XxpaHeHUs! ¥ TPOPUIAKTUUECKOTO 00CIYKUBAHUS yueOHOTO 000PYJ10BaHUS

7.5

Jlaboparopu, OCHaIlEHHBIE CIIEHANIBHEIM JJa00PaTOPHBIM 000PYJOBAHHEM:

7.6

JlabopaTopusi MexaHUKH, BKITIOYatowias: 070k anekTporHslii ®M1/1, mamnna Ateyna ®M11, mastHuk Makcenna OM12,
yHuBepcabHbIi MasTHUK @M 13, maaTHIK O6epbexa PM 14, moayns FOura u Mmonyns casura @M 19, coynapenue mapos
OM17;

7.7

JlabopaTopust anekTpruecTBa M MarHeTH3Ma, BKiIroyaromas: crenapl TKO aiekTpuyecTBa 1 MarHeTH3Ma, B TOM YHCIIe
ocumorpadsl C1-94, reHepaTopsl CUrHAIOB HU3KO4YAacTOTHBIE ['3-118, CTOYHMKM TUTaHKsI, Mara3uHbl CONPOTUBIICHHIA,
Habop moxyeit PIIO;

7.8

JlabopaTopust ONTHKH, BKJIIOYAIOIIAs KOMIUIEKT ONTHYecKoro obopynoBanus PMC, B ToM uncie: 6a3bl ONTHYECKOI CKaMbH,
HOJTyIPOBOAHHKOBEIE JIa3epPHI ¢ FOCTHPOBOYHBIM MOAYJIEM, (POTONPHEMHNKH, HA0OP JIMH3, 3KPAaHbI C MaCIITa0HOH CeTKOH;
aBTOTpancopmarop oxHodaszuelit JJATP-2,5; koMIuiekT Gomanii.




