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

1.2

(hopmupoBaHue y 00y4arOMUXCsl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHSI; HAYYHOTO MBILIICHHS; [IEIOCTHOTO
MPE/ICTaBICHHs O PU3NIECKHUX 3aKOHAX OKPY’KAIOIIET0 MUPA B UX €AUHCTBE U B3aHMOCBSI3H; HABBIKOB TPUMEHEHHUS
MOJI0KEeHUH QyHIaMEeHTAIbHON (QU3UKH IIPU PElIeHHH KOHKPETHBIX IPEJMETHO-TIPO(UIBHBIX 3a/1a4; TEOPETUIECKOH 1
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 (DU3MYECKUX 3aKOHAX M TPAHUIAX MX IPUMEHHUMOCTH, (pyHIaMEHTAIbHBIX
(hU3MYECKUX IKCIICPUMEHTAX M UX POJIM B PA3BUTHU HAYKH, HA3HAUCHHUHU W MIPUHIIMIAX JEHCTBUS BAKHEHIINX QUIMUECKUX
pubopOB;

1.5

— npUoOpeTeHne 00YJAIOIUMUCS YMEHUI 00BICHUTH OCHOBHBIC HAOIO1aeMbIe IPUPOIHBIC U TEXHOTCHHBIC SBICHUS H
3¢ dekThl Ha 0a3e 3aKOHOB KJIACCHUYECKON M COBPEMEHHOMN (PH3HKH;

1.6

— npuoOpereHne 00YJYarOUIMMUCSI YMCHUI U HABBIKOB HUCIIOJIb30BaHHUS METOIMKH (PU3MYECKUX U3MEPEHUI 1 00paboTKu
IKCTIEPUMEHTANBHBIX JIAHHBIX, HCIOJIL30BaHHUS METOJIOB (PU3UUECKOTO MOJICTUPOBAHUS JJISI PELICHHsT KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHYECKUX 3334,

1.7

— npuoOpereHne 00y4aroUMMUCS HaBBIKOB SKCIUTyaTallii OCHOBHBIX IPHOOPOB U 000PY/I0BaHUS COBPEMEHHOM
¢busnyeckoii maboparopun, 00pabOTKH U HHTEPIIPETHPOBAHUS PE3YJILTATOB SKCIIEPHMEHTA.

1.8

2. MECTO JUCHUILJIUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Lk (pasaern) OIT: [B1.0.11

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

MOLYJIs)

OITK-1 CnocoGeH peliats HHXCHEPHBIC 3312491 B TIPO(ECCHOHATBHOM IeSTEIPHOCTH C UCTIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTU4eCKOro aHaJIU3a U MOJEITUPOBAHUS

OIIK-1.2 TIpuMeHsIeT OCHOBHBIE ITOHSATHUS 1 3aKOHBI €CTECTBCHHBIX HAYK JUIS PEIICHUS MPEIMETHO-NPOGUIBHBIX 3a71a4

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

B pe3yabTarte ocBOeHMS JMCHUILINHBI (MOAYJIs) 00y4Yarommiics T0JIKeH

3.1

3HaTh:

3.11

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

3.12

METOBI TEOPETUUECKOTO M HKCIIEPUMEHTAJIBHOTO UCCIIEIOBaHUS (PU3UYECKUX OOBEKTOB, IIPOIIECCOB U SIBICHUN, METOIHUKY
NPOBEACHHS 1 00pabOTKH Pe3yIbTaTOB (PU3NUECKOTO IKCIIEPHMEHTA

3.2

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

3.2.2

HPUMEHSTh METOABI TEOPETHIECKOTO U HKCIEPUMEHTAIBHOTO UCCIIEIOBAaHUS (PU3HIECKIX OOBEKTOB, IPOIECCOB H SBICHHUH,
MPOBOIUTH (PU3NYECKHE IKCIIEPUMEHTHI 110 33aHHOM MeTOUKe 1 00padaThIBaTh UX PE3YIbTaThl

3.3

Baanern:

3.3.1

HaBBIKAMH ITPUMEHEHHUS] OCHOBHBIX MOHSATHI U 3aKOHOB KJIACCUYECKOM U COBPEMEHHOM (DU3MKHU JIJIsl pELICHHUS TIPEIMETHO-
npodHIbHBIX 3a/1a4;

3.3.2

HaBabIKaMH IIPUMEHEHHs] METOJJOB TEOPETHIECKOTO U 3KCIIEPUMEHTATEHOTO HCCIEeA0BaHNS (PU3HIECKUX 00BEKTOB,
MPOLIECCOB U SBIECHUH, HABBIKAMH MIPOBEICHHS (HH3UIECKUX SKCIEPUMEHTOB 10 33aHHOM METOIUKE 1 00pabOTKH HX
pe3yNbTaToB

4. CTPYKTYPA H COJAEP KAHUE JUCHUIIJIMHBI (MOLYJISA)

Kon

3aHATHS Kype

HaumeHnoBaHue pa3jieioB U TeM /BU/I 3aHATUS/ 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.
[TonsTHe cuctembl oTCUeTa. BEKTOpHOE N KOOPAMHATHOE ONMCAHHUE JABHKECHUS
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 BUKeHHe
MaTepHaIbHON TOYKU. BEeKTOpHI yTia moBopoTa, yriioBO CKOPOCTH U YTIIOBOTO
yckopeHusi. CBs3b MEX/y YIJIOBBIMH U JINHEWHBIMU BeJTMUUHAMU. /JIex/

1.2

OrnpeenenHue MIOTHOCTH TBEP/OTO Teja MPAaBHIBHON FreOMETPUYECKOH HhOPMBL.
/Cp/

1.3

Kunemaruka marepuansHoi Touku /IIp/

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
cun. Cuia TSHKECTH, CUJIa BCEMUPHOTO TATOTCHHUS, CHIIA YIIPYTOCTH, CHIIA 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 CUCTEMBI U YPaBHEHHUE €ro JIBIKECHUSI.
Kunerndeckas sHeprus u 3akoH ee u3MeHeHus. KoHcepBaTuBHbIE U
HEKOHCEepBaTHBHBIC CHIIBL. [loTeHIanbHas s3Heprust. CBA3b MEXIY
MMOTeHIMATBHOMN SHEepPTrrel 1 CUJIoN. 3aKOH H3MEHEHHS U COXPaHEHUS TTOTHON
MEXaHWYECKOU SHEPTUH CUCTEMBL. MOMEHT UMITyJIbca MaTepUaIbHOM TOUKU 1
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 IBHKCHUS TBEPAOTO Tella BOKPYT
HEMOJBWXHOU ocl. MOMeHT uHepIuy. Boruncienre MOMEHTOB HHEPLIUT
OTHOPOIHBIX CUMMETPUIHBIX Tel. Teopema LllTeiinepa u ee mpuMeHeHUe.

Kunernueckast SHEprHst BpaIaTeIbHOTO ABIKEHHUS TBEPOTO Tea.
/Cp/

1.10

3yueHne AMHAMUKH BPAIAaTEIbHOTO ABIKEHHS C ITOMOIIBIO MasSTHHKA
O6epoexka. /Cp/

111

MasitHuk Maxkcgeiuia. OnpeeneHne MOMEHTa HHEPIMH TelT U IPOBEpKa 3aKOHA
coxpaHeHus suepruu. /J1ad/
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MEXAHWYECKUE KOJIEBAHU S

Onpenenenue koje6aHuil. XapakKTepPUCTHKH FAPMOHHUYECKUX KOJIeOaHUH.
dopmyiia CIIOKEHHs IBYX TapMOHHYECKHUX KoJieOaHuid. [TpuMepbl KosiebaTebHBIX
CHCTEM: MPY>KUHHBINA, MATEMaTHIECKUIA N GU3NIECKUI MASTHUKH. Y paBHEHUE
3aTyXaroluX KojieOaHUW U ero pelieHne. XapaKTepUCTHKH 3aTyXaroIUuX
kojeOaHuil. Y paBHeHHE BEIHYKICHHBIX KOJIEOaHHIA MO AeCTBHEM
rapMOHHYECKH U3MEHSIOUIEIICS BHEITHEH CUJIBI U €T0 pelieHue. SIBnenue

pe3oHaHca.
/Cp/

1.13

OmnpeneneHue yCKOPEHUsI CBOOOIHOTO MaICHHUS MIPU MOMOIIH MaTEMAaTHIECKOTO
MasitHuka. /Cp/

1.14

OmnpeneneHue MOAYJISl CABUTA C TOMOIIBIO MPYKUHHOTO MasiTHUKA. /Cp/

Pazgen 2. TEPMOJANHAMMUMKA U MOJIEKYJIAPHASA ®PU3UKA

2.1

OJIEMEHTBI TEPMOJANHAMUKHA

OcHOBHEBIE ONPEACIICHUA U IOHATUA TCPMOIUHAMUKHA. HyneBoe Ha4yaJio
TEPMOJMHAMUKH U MOHATHE TeMIleparypsl. TepMoanHaMmdeckue GyHKIHN
cocrosinus. [lepBoe Hawano TepMoaHAMUKH. TeroeMKocTh. M3ompomeccsr.
Bropoe Hauano TepMOAMHAMUKY B pa3iuuHbIX popMyaupoBkax. [lonsrue
terioBoi mamuHbl. KITJ{ TeroBoit mammas!. [uxin Kapao u reopema Kapno.
HepasencrBo Knaysuyca. Ourponus. Tperbe Hauano TepmoauHamMuku. /Cp/




2.2

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

2.3

BJIEMEHTbhI CTATUCTUYECKOM ®UUKHU.

OCHOBHBIE MOJIOKEHHSI KHHETUYECKOW TEOPHUHU HICaJIbHOTO Tra3a. Y paBHEHHS
COCTOSIHUS WJI€aJIbHOTO U PealibHOTO ra3a. Y paBHEeHHE KHHETHUECKOH Teopuu
ra3oB jis naieHus. @a3oBoe npocTpancTBO. DYHKIMS pacrpeieieHHs.
Knaccuueckas u kBaHTOBas craTucTHKa. Pactipenenenne Makcaeia.
Bapomerpuueckas popmyna. Pacnpenenenue boabimana. [Tonsitue o kBaHTOBOMN
cratuctuke boze-Oiinmreiina n ®epmu-/upaka. CBSI3b SHTPOIUH C
TEPMOJIMHAMUYECKOH BEPOSITHOCTBIO. SIBJIEHUS IepeHoca.

/Cp/
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OrnpejieneHre OTHOLICHHS TEIIOEMKOCTEil ra3a MeToI0M aguabaTHiecKoro
pacmupenus. /Cp/

Paznen 3. QJIEKTPHYECTBO U MAI'HETHU3M

31

OJIEKTPOCTATUYECKOE ITOJIE B BAKYYME

DNeKTPUUYECKUH 3apsi ¥ dIeKTpocTaTrdeckoe mnose. HanpsuokeHHOCTh u
MOTEHIXAI 3JIEKTPOCTaTHYECKOTO 110Jisi. CBOMCTBO CyNEpIO3UIIUHU JIIst
INEKTPOCTATHUECKUX T0JIeH. CBSI3b MKy HaNpsHKEHHOCTHIO
AIIEKTPOCTATHYECKOTO MOJISl ¥ MOTeHIMANOM. [I0TOK BeKTOpa HaNpsHKEHHOCTH
JNEKTPUUYECKOTO TI0JIS Yepe3 MOBEPXHOCTh U Teopema ["aycca. [IpumeHenue
TeopeMmsbl ["aycca Kk pacdeTy 3JeKTpocTaTHYeCcKUX Mmojieid. Teopema o HUpKyJISIIH
JUISL BEKTOPA HANPSHDKEHHOCTH DJIEKTPUIECKOTO OIS,

/J1ex/

3.2

OJIEKTPOCTATUYECKOE ITOJIE B ITPOBOJJHUKAX 1 TNUSJIEKTPUKAX
DNeKTpUYeCcKUil JUITOIb M JJIEKTPHUECKUH AUTONBHBI MOMEHT. J{UTOIbHEIe
MOMEHTBI MOJIEKYJI TU3JIeKTpHUKa. [TosipHBIE M HETIOJIAPHBIC AUAIEKTPUKH.
Tonsipuzanus nudnexTprukoB. Bekrop momspuzanuu. Teopema ["aycca mmst
BEKTOpa MOJIIPU3aMU. BEeKTOp 3JIEKTPUYECKOro CMEUICHHUS. Y CIIOBHS Ha TPaHUIIe
JBYX ITUDJIEKTPUKOB. [IpOBOJHUKH B ANIEKTPOCTATHIECKOM IOJIE. DIEKTPOEMKOCTh
yeIMHEHHOTo IpoBoAHNKA. KoHIeHCaTOphl. DHEPrusi CUCTEMBI 3apsIIOB U
JNEKTPHUYECKOTO TIOJIS.

/Cp/

3.3

OnexTpocTaTHUECKOE 0JIE B BaKyyMe U BemecTse /IIp/

3.4

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

3.5

IOCTOSHHBIN SJIEKTPUYECKUI TOK

VY CII0BHS CYIECTBOBAHHUS MOCTOSHHOTO JIEKTPHYeCcKOro Toka. Criia i IIOTHOCTh
TOKa. YpaBHEHHE HenpepbIBHOCTU. 3akoH OMa AJIs OTHOPOIHOTO Y4acTKa LCIIH.
DneKTpoABIKYIIAs CHIIA M HanpshkeHne. 3akoH OMa [Uisi HEOHOPOJHOTO Y4acTKa
nery. [Ipasmna Kupxroda. [Ipumeps! pacuera pa3BeTBICHHBIX JIEKTPHUECKHUX
uernei ¢ nomoursto npasuia Kupxroga. Pabora u MomHocTh Toka. 3aKoH
Hxoyns-Jlenua.

/Cp/

3.6

ITIOCTOAHHOE MATHUTHOE I1OJIE B BAKYYME 1 BEHIECTBE
MarnuTHas nHayknus. 3akoH buo-Casapa-Jlannaca, MarHuTHOE HOJIe
JBIKYIIErocs 3apsana, cuia JlopeHna, 3akon Amnepa. Teopema 0 HIUPKYIALUN
JUTSI BEKTOpa MarHUTHOM MHIYKINH U ee mpuMeHeHue. Teopema ["aycca nist
MarHUTHOTO TOJI.

MarauTHsle MOMEHTBI aTOMOB U MOJICKYJI. BeKTOp HaMaroHMm4€HHOCTH BCIIICCTBA.
Teopema 0 UIMPKYJISLUY [T BEKTOPA HAMarHUYeHHOCTH. MarnutHas
BOCIIPMMMYHNBOCTb U MAarHuTHas IMPOHUIIAEMOCTb BEIICCTBA. HaHpH)](CHHOCTL
MarHuTHOTO NoJjst. Teopema 0 LMPKYJIAUY U1 BEKTOPbI HAPSHKEHHOCTH
MarHuTHOTO MOJIs. Y CIOBUS 151 MATHUTHOTO MOJIsl HA TPAaHUIIE pa3iena AByX
cpen. Jlmamaraetuku, mapamaraetuku. deppomaraeTuku. MarHUTHBII
ructepesuc. Temnepatypa Kiopu. [Ipupona dpeppomarnetusma.

/Cp/
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3.7

Onpezenenue OTHOLICHUS 3aps/a IEeKTPOHA K €ro Macce MeT0/10M MarHeTpoHa.
(OmpeneneHre Topu30HTAIBHON COCTABIISIONICH HHAYKIIMH MAarHUTHOTO TOJIS
3emumn) /Cp/

3.8

Omnpenernenue padoThI BBIX0JIa JJIEKTPOHOB 13 MeTtaua. /Cp/




3.9

QJIEKTPOJJMUHAMUKA

3aKoH 37eKTpoMarHuTHOM UHIyKImH. [IpaBuio Jlenuna. CriocoObl H3MEHEHHS
MarHuTHOTro noroka. Ilpuposa 3neKTpoMarHuTHOM MHIYKIMU. SIBIIeHHE
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 sBineHus B3auMHol MHAYKINU.(CHATHE KPUBOM HAMArHUYMBaHUS U
MIETIIN THCTEpe3nca ¢ moMoibo ocumiorpada.) /Cp/

Paznen 4. KOJIEBAHUS 1 BOJIHBI

4.1

DJIEKTPUYECKUE KOJIEBAHUW S

Koneb6arenpHbiii KOHTYp. CBOOOIHBIE HE3aTYXAOMLIHE U 3aTyXaroIue
rapMOHHMYECKHE KoseOaHus B KosiebaTensHoM KoHType. PopMyra 1 neprona
Kosiebanuil. BeIHyXIeHHBIE rapMOHUYECKHE KojIeOaHus B Koje0aTeIbHOM
KOHType. SIBnenue pe3onanca. [lepeMeHHBIN TOK. AKTHBHOE, HHIYKTHBHOE U
€MKOCTHOE COIIPOTHBIICHHE B LIETIH IEPEMEHHOT0 ToKa. PaboTa 1 MOLTHOCTH B
LIeTIN IePEMEHHOT0 ToKa. JlefcTByIoIee 3HaYeHHE TOKA M HAIIPSHKEHHS.

/Cp/

4.2

BJIEKTPOMATHUTHBIE BOJIHBI

DKCIepUMEHTATbHOE MMOTyYeHHE AIEKTPOMArHUTHBIX BOJH. CyIecTBOBaHHEe
SIEKTPOMATHUTHBIX BOJIH KaK CIIEJCTBHE ypaBHEHHH MakcBeuia.
JuddepeHimanbHoe ypaBHEHHE JIEKTPOMATHATHON BOIHBL CBSI3b MEXTY
BEKTOpaMH HAMPSHKEHHOCTH 3JIEKTPUYECKOTO U MarHUTHOTO MOJeH 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 MPSIMOIUHEHHOTO PAacIPOCTPAHEHHUS CBETOBBIX
Jy4eil B OJHOPOJHBIX CpefiaX. 3aKOH OTpakeHUsI. 3aKOH NpenomieHus. [Ipuniun
®epma. [TonHoe oTpaxkenue. LleHTpHpOBaHHBIE ONTUYECKUE CUCTEMBI.
[peoMiteHre CBETOBBIX JIydell Ha TOBEPXHOCTH CHEPHIECKOTO 3epKaa.
[Ipenomnenue cBera Ha chepUIeCcKOi TIOBEPXHOCTH pasjerna IByX cpel. ToHkue
JH3BL M300pakeHre MPpeaMEeTOB ¢ IIOMOIIBIO JTMH3. OCHOBHBIE
(oTomMeTpUYECKUE BETHYUHBI.

/Cp/

5.2

WHTEPOEPEHIUA U JUDPAKINA CBETA

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTH CBETOBHIX BOJH. MHTEepdepeHuus crera,
yCIIOBHE MakCUMyOB 1 MHHUMYMOB. OmnbiT FOHra. MHTepdepeHnus ceera B
TOHKHX IUICHKaxX U mactuHkax. Onpenenenue auppaxuuu. [Tpunnun INolirexca-
Openens. Meron 30u Openenst. uppakuns Openens Ha KPYTJIOM OTBEPCTHH U
nucke. Judpakuus @paynrodepa Ha onHou mwenu. Judpaxus OpayHrodepa Ha
T PaKIHOHHON pereTke.

/Cp/

5.3

JUCITEPCHUA U TTOJIAPU3ALINA CBETA

[ucnepcus ceera. DIeKTpOHHAs TEOPHUs AUCTIEpCcUU cBeTa. EcTecTBeHHbIH 1
MOJISIPU30BaHHBIN cBeT. [loyspu3anus cBeTa pyu OTPAKEHUU U MPETOMIICHUN Ha
IpaHMILIEe IBYX JAUDIICKTPUKOB. [IpoX0KaeHHE CBETA Yepe3 aHM30TPOITHbIC
kpuctaiisl. [lonsprusanoHHble MPU3MBI U TONIIpouabl. 3akoH Maitoca. AHanu3
MOJIIPU30BAHHOTO CBETA. BpalleHne m10ckocTH MOIIpU3aLHH.

/Cp/

5.4

Untepdepenuns ceera. OnbiT FOHra. (M3Mepenue JUIMHHBI CBETOBOI BOJIHBI C
MOMOIIBIO AM(PPAaKIUOHHOHN pemieTkH). (OnpeaeseHne noka3aTess MpeaoMICHHUs
CTEKJIa C MOMOIIBI0 MUKpOcKoma). /Cp/

5.5

IIposepka 3akona Manroca. (OnpeneneHne KodQPHUIHUEHTa MOTIONICHUS
npo3payuHbIx Ten). (OnpeneneHue yriia MoJHOW mosipusanun). /Cp/

Pazzen 6. JJIEMEHTHI COELIUAJIbHOM TEOPUH
OTHOCHUTEJIBHOCTH




6.1

[Tocrynatsl cneunansHON TEOpUH oTHOCHTENbHOCTH. [IpeoGpazoBanus Jlopenua.
CrnencrBust u3 npeodpazosanuii Jlopenua. HTepBan Mex1y cOOBITHSIMU.
Vmnynbe B crienuaibHOM TEOPUH OTHOCUTENbHOCTH. OCHOBHOW 3aKOH
PEeTSITUBUCTCKON TMHAMHUKN MaTepUAIbHON TOUKH. DHEPTUs B CHEIHATLHON
TeopUHu oTHOcUTeNIbHOCTH. /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. YpaBHeHne DWHIITEIHA 7151 BHEIIHETO
¢doroaddekra. DHeprus u ummnyibe porona. Jlapnenue ceera. Ddpdexr Komnrona
U ero 3JieMeHTapHas Teopus. EMMHCTBO KOPIYCKYJISIPHBIX U BOJTHOBBIX CBOMCTB
2JIEKTPOMAarHUTHOTO M3JIyUeHHUs.

/Jlex/

7.2

KBanToBas onruka /TIp/

7.3

BJIEMEHTbI KBAHTOBOU MEXAHUKU U ATOMHOU ®U3UKU
CriekTpbl aTOMOB U MoJieKyJl. CriekTp atoMa Boziopoja. Teopus aToMa Bojiopoa
o bopy. 'mmotesa ne bpotins. CeoticTBa BonH nie bpoiinst. CooTHomeHne
Heonpenenennocreii ['elizen6epra. BonHoBas GyHKIUS U €€ BEPOATHOCTHAS
uaTepnperanus. Habmogaemple BeTMIHHBI B KBAHTOBOW MEXaHUKE U UX
uzmepenus. Oouee ypasaenue llpenunrepa. CrtaimoHapHOe ypaBHEHHE
Ipenunrepa. J[BrmkeHue cBOOOAHOM YacTUIbI. J[BUKECHHE B TOTCHIIMAIBHON SIME.
[orennmanbHeiil 6apbep. ['apMOHHYECKUH OCIMILIATOP. ATOM BOIOpOJIa B
KBaHTOBOM Mexannke. CrivH 3nekTpoHa. CImHOBOE KBAaHTOBOE 4rcio. [IpuHImMI
HEPa3IMYUMOCTH TOXKJIECTBEHHBIX YacTHIl. DepMUOHBI U GO30HBI.
[Tepnognueckas cucrema neMeHTOB MeHeneesa.

/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. Lemnas peakuust gefaeHnst. Peakius CHHTe3a aTOMHBIX sijiep.
/Cp/

10

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.
Bo3oHb! 1 pepMuoHbL. ApoHs! U Me30HEI. JlenTonsl. [IpoMexyTouHbIe O030HEIL.
KBapku U III00HBL

/Cp/

Paznen 9. CAMOCTOSATEJIBHASA PABOTA

9.1

IMonroroska k nexiusim /Cp/

9.2

IMoaroroBka k 1abopatopHbM padotam /Cp/

9.3

IToaroToBka Kk npakTudeckuM 3austusm /Cp/

9.4

BrinonHeHne AByX KOHTpONBHBIX pabdor /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 IPOMEXKYTOUHOM aTTecTalluy 00y4aloIUXCsl IPUBEICHBI B IIPUIOKEHUH K paboueit
porpamMMe JMCHUIUINHBL.

@DopMbl ¥ BUIBI TEKYILETO KOHTPOJIS [0 JUCHUILUINHE (MOAYJIIO), BUBI 3aJaHUH, KPUTEPHHU UX OLICHUBAHUS, paclpeeleHue 0aioB 10
BHUJIAM TEKyIIEro KOHTPOJIS pa3padaThIBAfOTCA PENofaBaTeIeM IUCIUIIINHEL C yIeTOM €€ CHEIU(GHIKU U JOBOAATCS 1O CBEICHUS
00y4JaromuXcs Ha IEPBOM yueOHOM 3aHSTHUH.

Tekymuil KOHTPOIb YCIIEBAeMOCTH OCYIIECTBIACTCS IPENoiaBaTeneM AUCIUILINHBI (MOLYIIs) B paMKaX KOHTaKTHOH paboTHI 1
caMoCTOoATENbHOU paboThl 0Oyuaromuxcs. st GUKCUpOBaHUS Pe3yIbTaTOB TEKYLIEro KOHTPOJIS MOXKET ucnoib3oBarbes DMOC.

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

6.1. Pexomenayemas autepartypa

6.1.1. OcHoBHas auTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3znatensc On. agpec
TBO. TOJT
JI1.1 [CaBennes 1. B. Kypc obmeit ¢pmuku. T. 3. KBantosas ontuka. Atomuas — |CaHKT- https://e.lanbook.com/b
¢usuka. ®usmka TBepaoro Teaa. dusnka aromuoro sapa u  |[lerepoypr [00k/106893
3JIEMEHTAPHBIX YacTHUI: yueOHOE mocodue : Jlans,
2018
JI1.2 [CaBennes 1. B. Kypc o6meit ¢pmukn. T. 2. DnekrpudectBo u MarHetusM.  |CaHKT- https://e.lanbook.com/b
Bounnel. Ontuka: yue6Hoe mocobue ITetepbypr |00k/98246
: Jlasb,
2018
JI1.3 |CaBennes U. B. Kypc o6meit ¢pmukn. T. 1. Mexanuka. MosekyspHast Cankr- https://e.lanbook.com/b
¢bmsuka: yaeOHoe mocobue IMerepOypr (00k/113944
: Jlasb,
2019
JI1.4 |YeptoB A.I'., BopoObeB|O61ias ¢pusuka Mocksa: http://www.book.ru/bo
A.A., Makapos E.®., KuoPyec, 0k/933946
Oszepos P. I1., Xpomon 2020
B.N.




6.1.2. lomoJIHATEILHAS JTUTEPAaTypa

ABTODBI, COCTaBUTEIHN 3armnaBue Wznarensc On. agpec
TBO. TOII
JI2.1 |UlIamkapwun W.IT., O6mmas ¢pusuka. COOpHUK 3a1a4 Mocksa:  |http://www.book.ru/bo
Kupbsuaos A.IL., KuoPyc, 0k/933565
Kyb6apes C.H., 2019
Pazunosa C.M.
J12.2 |Bopo6ses A.A., YepTos|3amaunuk o pusnke Mocksa: http://www.book.ru/bo
AT. KuoPyc, |0k/920827
2017

6.2 UndopMannoHHbIe TEXHOJIOTHHU, UCMOJIb3yeMble MPH OCYIeCTBIeHUH 00pPa30BaTeILHOIO Mpolecca no AUCHUININHE

(MonyJr0)

6.2.1 IlepeyeHb JIMLIEH3HOHHOT0 H CBOOOJHO PACIIPOCTPAHSIEMOr0 NPOrpaMMHOIO0 o0ecreYeHHs

6.2.1.1

|Ms Office

6.2.2 Ilepeyenb npogecCHOHATBHBIX 023 JAHHBIX U MHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

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

6.2.2.2

MexayHapoHas npodeccuoHanbHas 6a3a qaHHbIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3

KoncynpranT miroc

6.2.2.4

Tapant ACTINKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

7.1

VYueOHble ayAUTOPUH IS IPOBEACHHS 3aHATHH JIEKIIHOHHOTO THITA, YKOMILIEKTOBAaHHBIE CIIEINATM3UPOBAHHON MeOEIbIO U
TEeXHHUYECKUMHU CPEJCTBAaMU O0yUCHUS: MyIbTUMEANIHOE 000pyI0BaHUE AT IPeOCTaBIeHHs yueOHOH HHbOpMauu
OOJIBILION ayTUTOPHU /UK 3ByKOYCHITHBaIOIIee 000pyA0oBaHIE (CTAIOHAPHOE HIIH IIEPEHOCHOE).

7.2

y‘{e6Hble Ay JUTOPUU TSI IPOBEACHUA 3aHATHI CEMUHApPCKOI'o TUla, rpynroBbIX U THAUBUAYAJIbHBIX KOHCyﬂbTaHHﬁ,
TEKYIIEro KOHTPOJISL ¥ IPOMEXYTOUHOH aTTeCTalluH, YKOMIUIEKTOBaHHbIE CIIEHUATH3HPOBAHHON MeOETbIO 1 TEXHUIECKHMHU
cpencTBaMu o0yueHHs: MyJIbTUMEINITHOE 000pyI0OBaHUE W/WIIH 3ByKOYCHIIMBAaIOLIee 000pyA0BaHHE (CTAllMOHAPHOE WK
TIEPEeHOCHOE)

7.3

[TomenieHus 111 CAMOCTOSITENBHOM PabOThI, OCHAIICHHBIE KOMIIBIOTEPHOH TEXHUKOW C BO3MOXHOCTBIO TIOIKIIFOYCHUS K
cetu "MHTEepHET" M 0OECTIeYeHHEM JOCTYIIA B JJICKTPOHHYIO HH()OPMAIIIOHHO-00pa30BaTENbHYIO Cpely YHHBEPCHUTETA.

7.4

IMomemnenus At XpaHeHUs! ¥ TPOPUIAKTUUECKOTO 00CTy )KUBaHUS yueOHOTO 000py10BaHUS

7.5

Jlabopartopu, oCHaIlEHHbIE CHIEIHANbHBIM JJaO0PaTOPHBIM 000PYI0BAHHEM:

7.6

JlabopaTopust MexaHUKH, BKItO4atouias: 610k anextponHslid ®M1/1, mammna Ateyna ®M11, mastauk Makcsemia ®M12,
yHHBepcabHbIi MasTHUK @M 13, maaTHIK O6epbexa PM 14, moayns FOura u monyns casura @M 19, coynapenue mapos
OM17;

7.7

JlabopaTopus anekTpruecTBa M MarHeTu3Ma, BKiIroyaromas: creHasl TKO snekrpuyecTBa 1 MarHeTu3Ma, B TOM YHCIIe
ocumiorpadsl C1-94, reHepaTopbl CUrHAJIOB HU3KOYacTOTHBIE ['3-118, CTOYHMKM TUTaHKsI, Mara3uHbl CONPOTUBIICHHIHA,
Habop moxyneit PIIO;

7.8

JlabopaTopust ONTHKH, BKJIIOYAIOIIAs KOMIUIEKT ONTHYECKOro o0opynosanus PMC, B ToM uuncie: 6a3bl ONTHYECKOH CKaMbH,
HOJTYIIPOBOJHHUKOBEIE JIa3ePhI ¢ FOCTHPOBOYHEIM MOAYJIEM, (OTOIIPHEMHHUKH, HA0Op JIMH3, SKPaHBI ¢ MACIITa0OHOI CeTKOIf;
aBTOTpancopmarop oxHodaszuelit JJATP-2,5; koMIuieKkT Ghomui.




