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1. [lepeyeHb MIaHUPYEeMBbIX Pe3yJIbTATOB 00yUYEHHUS 0 JUCHMUILIIMHE (MOTYJII0)
1.1. IlepevyeHb MJIaHMPYEeMBbIX Pe3yJbTATOB OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

BbInycKkHUK, OCBOMBIIMI MpOrpaMMy BBICHIETO OOpa30BaHMS, B paMKaxX H3y4aeMoi
TUCIUIUIMHBI,  JOJDKEH  Oo0JiajaTh  KOMICTCHIHUSMH,  COOTBETCTBYIOIIMMH  BHJaM
npodecCuoHaNBHOM NesTeIbHOCTH, Ha KOTOPbIE OPUEHTHPOBAHA MPOTrpaMmMa:

['0TOBHOCTBIO MCIIOJIB30BATh 3HAHUSI O COBPEMEHHOM (PU3ndecKoll KapTUHE MUPAa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUHU BEILIECTBA ISl TOHUMAHUS
OKPY’KaroIIero Mupa u spieHuit npupos! (OITK-2)

["'0TOBHOCTBIO UCIIOJIB30BaTh 3HAHUSI OCHOBHBIX (PM3NYECKUX TEOPHUH Ui pelieHns
BO3HHUKAIOIMINX (PU3MUYECKHUX 33734, CAMOCTOATEIBHOTO PHUOOpETeHUs (PU3NIECKUX 3HAHUH, JUIS
HNOHUMAaHMs IPUHIUIIOB PabOThI IPUOOPOB U YCTPOUCTB, B TOM YHCJIE€ BHIXOAALIMX 32 IIPEEIbI
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19)

1.2. IlepevyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHs M0 JUCHUILINHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

dopmupyeMasi KoMrneTeHus (¢ JTanbl I[lnannpyemble pe3y/bTaThl
YKa3aHUueM Ko0/a) dopmupoBanus o0y4yeHHs O JUCIHHUILJIMHE
KOMIIETEHI[U U (Moay.Ji10)
['0OTOBHOCTBIO UCTIONTB30BATH 1 oran: 3nanus OOy4Jaromuiics TOJKCH 3HATH:
3HaHHUA O COBPEMEHHOMN OCHOBHBIE 3aKOHBI (DU3HKH,
(bu3HYEeCcKO KapTHHE MHPA, pa3sMepHOCTH (PU3UYECKUX BEJIMYUUH,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3HAaTh COBPEMEHHYIO (PU3UYECKYIO
3aKOHOMEPHOCTSIX, CTPOCHUU KapTUHY MUPA, IPOCTPAHCTBEHHO-
BEIeCTBa JIsl TIOHUMaHU BpPEMEHHbBIE 3aKOHOMEPHOCTH,
OKPY’KaIOIIIETO MUPA U SBICHHUI CTPOCHHME BEIIECTBA JIJIsi TOHUMAHUS
npuposl (OITK-2) OKPY’KaIOIIEr0 MUpPA U SIBICHUI
PUPOJIBIL.
2 stan: YMmeHus OOyuaromuiics JOMKEH YMETh:

aHATM3UPOBATh MH(OPMAIIHIO TIO
¢bu3nKe U3 pazIMUHbIX HCTOYHHUKOB,
CTPYKTYpUPOBAaTh, OLICHUBATb,
IIPEJICTABIIATh €€ B JOCTYITHOM IS
JIpYTuX BUJE; NpUOOpEeTaTh HOBBIE
3HaHUS 10 QU3HKE, UCTIONb3Ys
COBpEMEHHbIE HH(OPMALIMOHHBIE U
KOMMYHMKAI[MOHHBIE TEXHOJIOTUH;
MPUMEHSTH 001IME 3aKOHBI (PU3UKU
JUIsl pEIICHUs 3a/1a4.

3 oram: Bmanenuss = OOy4aroniuiicst JOKEH BIAIETh:
(HaBBIKH / OTIBIT HaBbIKAMHU HCIIOJIb30BAHMsI 3HAHUH O
NESITEIbHOCTH) COBPEMEHHOM (PU3NUYeCcKOl KapTHHE
MUPa, HaBBIKAMH HCIIOJIb30BaHU
3HaHUH O MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX,
3HAHUU O CTPOEHUU BEIIECTBA AJIs
IIOHMMAaHHUS OKPYXKaroIIEero Mupa u
SIBJICHUH TIPUPOJIBI.




I'oTOBHOCTBIO UCITONL30BATH 1 sTam: 3Hanusa OOyuaromuiics T0JDKEH 3HaTh:

3HAHUSI OCHOBHBIX (PHM3UYECKHUX OCHOBHBIE (DU3UYECKHE TEOPUU IS
TEOpUH AJIsl pelIeHUs pelIeHrs BOZHUKAIOMINUX (PU3NYECKUX
BO3HUKAIOIINUX PU3NICCKUX 3a/1a4, 3a/1a4, Uil CaMOCTOSITEIbHOTO
CaMOCTOSITENILHOTO MPUOOPETEHHUS npuobpereHust GU3NUECKUX 3HAHUM,
bU3HYECKUX 3HAHUM, JJIs JUTSI IOHUMAaHWSI IIPUHITUIIOB PaboThI
MOHUMAaHUSA MTPUHIIUIIOB Pa0OThHI pruOOpPOB U YCTPOMICTB.

puOOpPOB U YCTPOMICTB, B TOM

YHCJIC BBIXOIAIMX 3a MPEACIIbI 2 3Tan: YMeHHus OO0yuaromuiics T0KEH YMETh:
KOMIIETCHTHOCTH KOHKPETHOTO peliaTh TUIOBBIE 337a4H, CBI3aHHBIC
nanpasienus (ITK-19) C OCHOBHBIMH pazziejiaMu (hU3UKH,

UCIIOJIb30BATh (PU3MYECCKUE 3aKOHBI
Y aHAJIM3E U PEIICHUH IPOoOIeM
poeCCUOHATLHOMN IEATENIbHOCTH.

3 oran: Bnamenus = OOydaromuiics J0KEH BIAJICTh:
(HaBBIKH / OMBIT METO0JIOTHEH HCCIeJ0BaHuUs B
JESITEIbHOCTH ) obnactu pu3nKu, METOAAMHU
IpOBeIECHUS PU3NUECKUX
U3MEPEHMM, METOaMU KOPPEKTHOMN
OLIEHKU NOTPEIHOCTEN IIpU
MPOBEICHUH (PU3HUECKOTO
HKCHEPUMEHTA.

2. MecTo AucHMILUINHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuumrHa peanu3yercs B paMKax peaJu3yercsl B pamkax 0a30Boil yacTu.

Jl1st ocBOEHMSI IUCHUIUIMHBI HEOOXOJUMbI KOMITETEHIH, C(DOPMHUPOBAHHBIE B paMKax U3yuyeHUs
JUCLUIIINHBEL «MaTeMaTuka.

Jucnnnmmza «Pu3nKa» 3aHMMaeT BaXXHOE MECTO CPeau M3ydaeMbIX IMCLHMIUIMH. B mporecce
U3y4YeHHs] JAMCHUUIUIMHBI CTYJIEHTHl 3HAKOMATCS C (yHIAaMEHTAIbHBIMU 3aKOHaMHU (DU3HKH,
OBJIAJICBAIOT METOJMKOW  TMPOBEACHHUS (PU3NYECKOrO0 DSKCIEPUMEHTAa U MaTeMaTHYecKOMH
00pabOTKM NOTYUEHHBIX PE3yIbTaTOB.

OcBoeHMe TaHHOTO MOJYJIS SIBJIsieTCSl HEOOXOAUMON OCHOBOM 1711 (POPMHUPOBAHUSI KOMIIETEHIIUI
B XOJ€ MOCIEAYIOLIEro U3y4eHUs IUCHUILUIMH «Puszndeckas XuMus», «DPU3HMKOXHUMHYECKUE
METO/BbI aHAIN3a», «PU3UKO-XUMUYECKNE OCHOBBI HAHOTEXHOJIOTUM.

Hucuunnuna uzyvaercs Ha 1, 2 kypcax B 1, 2, 3, 4 cemecTpax

3. O0beM JUCUMIIIMHBI (MOXYJIS]) B 32a49€THBIX eIMHUIIAX ¢ YKa3aHHMeM KOJIUYeCcTBa
aKaJeMH4YeCKNX WM ACTPOHOMUYECKHMX YaCOB, BbI/IEJICHHBIX HA KOHTAKTHYIO padoTy
00y4arouuXxcd ¢ npenogaBaresieM (1Mo BUAAM Y4eOHbIX 3aHATHIT) U HA CAMOCTOSATEILHY IO
padoTy 00y4arImuxcs

O6mas TpyA0eMKOCTh (00beM) TUCHIHUILINHBI cocTaBiseT 360 aka. u.

Bcero yacon

O0beM IMCUMITHHBI 3aounas ¢popma
o0yueHust
OO011ast TPYA0EMKOCTh AUCIUTIUHBI 360

VueOHBIX 4acoB Ha KOHTAaKTHYIO pa60Ty C IIperoaaBaTeICM:
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JIEKITUHA 12

MPAKTHYECKUX (CEMUHAPCKHX ) 14

J1a00paTOPHBIX 12

npyrue ¢hopmbl KOHTaKTHOU paboThl (DKP) 3,1
VY4eOHBIX 4acOB Ha KOHTPOJIb (BKJIFOYAs Yachl TIOATOTOBKH): 19,4

3ayer

IK3aMeH
Y4eOHBIX YaCOB HA CAMOCTOSITENTLHYIO pa0b0Ty 00YJarOIIUXCs 299,5
(CP)

DopMbI KOHTPOJISI CemecTpbl

3auer 2
SK3aM€EH 3,4

4. Coep:kanme IUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiesiaM) ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJHMYeCTBA aKa/IeMHYeCKUX YACOB  BUA0B YUeOHBIX

3aHATHA

4.1. Paszaenl TUCHUIIIMHBI M TPYAOEMKOCTD 110 BUJIaM yqeﬁm,lx 3aHATHH (B
AKAACMHUICCKHUX '{acax)

Buabl y4eOHbIX 3aHATHI, BKJIIOYAS
CAMOCTOSITEJIbHYI0 Pa00Ty 00y4aroIMXxcs 1
Ne HanmenoBanme pa3saena / TPYA0EMKOCTH (B 4acax)
n/n TEeMbI JUCIHHILINHLI KonTakTHas padora ¢
npemnojaaBareeM CP
Jlek IIp/Cem Jlad
4.3 KBaHTOBBIE CBOICTBA CBETA 1 2 1 16
4.4 | ®dusuka aroma. Pusuka 1 0 1 16
aTOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX
YaCTHI]
2.3 | Peanbnble ra3el, KUOKOCTH U 0,6 2 0,6 16
TBEPABIE TEIA
1  Mexanuka 3,6 2 3,6 104
1.4 | ]Jlunamuka BpamareibHOTO 0,6 0 0,6 16
JIBUKEHUS TBEPIOTO TEA
1.5 | MexaHuKa >XHUAKOCTEH U ra3oB 0,6 0 0,6 16
1.3 HWwmmynbc Tena. Pabora u 0,6 0 0,6 16
JHEPTHUs
1.2 JluHaMuKa CHCTEMBI 0,6 0 0,6 20
MaTepUaIbHBIX TOYEK
1.1 KunemaTuka MaTepuanbHON 0,6 2 0,6 16
TOYKHA
1.6 = MexaHuueckue koiaedaHus u 0,6 0 0,6 20
BOJIHEI
2  MoJaekyasipHas ¢puznka u 1,8 4 1,8 48
OCHOBBI TEPMOIHHAMHUKH
2.1  OCHOBBI MOJIEKYIISIPHO- 0,6 2 0,6 16
KMHETUYECKON TEOPUHU
2.2 OCHOBBI TEPMOJIMHAMUKH 0,6 0 0,6 16
3.5  DnexTpoMarHWTHAs WHIYKIIHS. 0,6 0 0,6 16
[TepemeHnHBII TOK




4  OnTuka u aToMHasi pu3uKa 3,6 4 3,6 64
4.1 TeomeTrpuyeckasi ONITHKA 0,6 2 0,6 16
3.4 | MaraurHoe 1oie 0,6 0 0,6 16
4.2 BojaHOBasg ONTHKA 1 0 1 16

3 DJIeKTPUYECTBO M MATHETH3M 3 4 3 83,5
3.1 DnekrpocraTuka 0,6 2 0,6 16,5
3.2 | DnexTpuuecKoe moJje B 0,6 0 0,6 19

MIPOBOHHUKAX U B JUIJICKTPHKAX
3.3 | IlocrosHHLI TOK. 3akoH OMa 0,6 2 0,6 16
Hroro 12 14 12 299,5

4.2. Coaep:xanue JTUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 110 pa3aesiaM (TeMaMm)

Kypc nekimonHbIX 3aHsITHI

Ne

HaumeHoBaHue
pasnena / TeMbl
AUCHHUILIHHBI

Conep:xkanue

4.3

KBanToBbie cBolicTBa
CcBeTa

TemoBoe U3NydyeHUE U €ro XapaKTEPUCTUKU. 3aKOHBI
M3ITydeHus YepHoro Teia: 3akoH Kupxroda, 3akon Credana-
bosibiimana; 3akoH cmeenus Buna. @opmyna Panes-/[>xunca
n IInanka U1 CoeKTpanbHOM INIOTHOCTH SHEPIeTUYECKOU
CBETUMOCTH YE€pPHOTO Tena. TernioBble HCTOYHUKU cBeTa. Buabl
¢boroaddexra. 3akons! BHemHero hoTorddexra. ['nmoresa
OitHinTeliHa. Y paBHeHUe DUHILITEHHA /1J1s1 BHEITHETO
doroaddexra. [lpumenenue pororddekra B Texunke. Macca
u umnyinsc Gorona. [laBnenue ceera. Dpdext Komnrona.
EnunCcTBO KOPMYCKYISPHBIX U BOJTHOBBIX CBOMCTB AJIEKTPO-
MarHMTHOTO U3Ty4YCHHS

4.4

®duzuka atoma. Pusuka
ATOMHOTO SIIpa U
3JIEMEHTAPHBIX YaCTUIL

OmnsiThl Pesepdopaa no paccenBanuto a-yactuil. [TnanerapHas
Mozeinb aroMa. [Tocrynarter bopa. KBantoBanue snepruu u
MOMEHT HMITYJIbCA DJIEKTPOHOB B aTOMeE. JIMHEHYaThIe CIIEKTPhI
atoMoB. CriekTp aroma Bojiopoja 1o bopy. KBanrosble uucna.
Pa3mep, cocTaB u 3aps1 aTOMHBIX AJ1€p. 3aps0BOE U MaCCOBOE
yucna. Hykmonsl. JledekT maccel, sHEPTUs CBSI3U sJIpa.
N3otonsl. M3006apsl. SnepHble cuinbl. Moaenu spa.
EctecTBeHHas 1 UCKyCCTBEHHAs! paAMOAKTUBHOCTh. 3aKOH
paauoakTuBHOrO pacnazna. [Ipasmio cmemenus. [lepuon.
noypacnaaa. 3aKOHOMEpPHOCTH alib(a- u OeTa- pacrajos,
raMMa-Hu3JIy4eHUE U €ro CBOMCTBA. DJIIEMEHTAPHbIE YaCTHUIIBL.

2.3

PeanbHbie ra3s,
JKUJKOCTH U TBEPABIE
Tena

MexaHuka

Peanbnble ra3sl. Haceimennsiii nap. Kputnueckoe coctosiHue.
VYpaBHenue Ban-nep-Baanbca. BHyTpeHHss sHEpTrUs
peasibHOTrO ra3a. JXuakocTu, uX OCHOBHBIE CBOWCTBA.
MornexyssipHOE AaBI€HHE U IOBEPXHOCTHOE HATSKEHUE.
Kamumnsipueie sBnenus. Kpucramumueckue, sKuakue u
amopdHsble Tena. dazoBble NEPEXOBI.

14

1.5

JmHamuka
BpAILIATEIIbHOTO
JIBHKEHUS TBEPAOTO TENA

MexaHUKa >KHIKOCTEH 1
ra3zoB

Bpamenue tBepnoro rena. MoMeHT nHepIuU. MOMEHT CHJIBL.
MOMEHT UMITyJIbCa OTHOCUTENBHO OCH BpalieHus. OCHOBHOU
3aKOH IMHAMMKH BpallaTeJIbHOTO ABWKEHHS. 3aKOH
COXPAaHEHHUS U U3MEHEHUS] MOMEHTAa UMITYJIbCa.

JIBrokeHue B )KUIKOCTHU U Taze. 3akoH [Tackansa. Cuna
Apxumena. Hecxxumaemble )KUAKOCTH. [IBHKEHUE KUIKOCTH.
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YpaBHeHHE HENPEPHIBHOCTH CTPYU. Y paBHEHHE bepHymn.
Bszkue xxuakoctu. JlaMmuHapHOE M TYpOYJIEHTHOE TEUCHHUS.
CuJibl CONPOTUBIIEHUS B BSI3KOU KUIKOCTH.

1.3

1.2

Nwmmynsc Tena. Pabota n
SHEPTUst

JlnHamuka cucTeMbl
MaTepuaibHbIX TOUEK

Nmnynbe Tena. 3aKoH COXpaHEHUs UMITYJIbCa. 3aKOH
JBMKEHUS IIEHTpa Macc. PeakTuBHOe nBmxenue. Pabora cuibl.
Momnocts. Kunetnueckasi 1 noTeHIMaNbHas SHEPTUU. 3aKOH
COXpaHEHUs1 MEXaHN4YeCKOoU sHeprun. KoncepBaTuBHbIe U
HEKOHCEpPBAaTHBHBIC CUJIbI. BHYyTpeHHss1 sHeprus. BeeoOmmii
3aKOH COXPaHEHMsI SHEPIUu.

NuepuunaneHbie cuctemsl oTcuera. Macca. I1epBblil 3akoH
Hprorona. Cuna. Bropoii 3akon HetotoHa. YpaBHeHue
JBUYKEHUS MaTepuaabHOM TOUkU. TpeTtuil 3akoH HproToHA.
Crnosxenue cuit. [IpyHIIMT OTHOCUTEIBLHOCTH, TPEe0Opa30BaHUs
lNanunes u Jlopenua. CneactBus u3 HuxX. CHIbl B TPUPOJIE.
Cuia tpenus. Koaddumment tpenuns. Cuna ynpyroctu. 3aKoH
I'yka. 3akon BceMmupHoro taroreHus. Cuna tsxectu. Bec.
HanpsixennocTs noss rpaButanuu. [loHsiTHEe 0 HEBECOMOCTH.
Kocmuueckue ckopoctu. HenHepuuanbHble CHCTEMBI OTCUETA.
Cuiibl UHEPLIWH.

11

Kunematuka
MAaTepHAIbHON TOUKHU

Mexannueckoe npuxenue. MarepuanpHas Touka. Cucrema
orcuera. Paguyc-Bekrop. BekTopsl nepeMenienus, CKOpocTu 1
yckopenus. Onucanue ABUKEHNS TOUKH: NPSMOJIMHENHBIE
paBHOMEPHOE U paBHOYCKOpeHHOE. [ paduKku myTH U CKOPOCTH.
JIBr>keHHe Tena 1o okpykHocTH. HopManbHoe,
TaHT'€HLIMAJIbHOE U MOJIHOE YCKOPEHMSI IPU KPUBOJIUHEHHOM
InBrKeHNH. KMHeMaTuka Bpalarenb-HOro ABM)KEHUA. Y TII0Bast
CKOpPOCTb U YIJI0BO€ ycKopeHue. CBs3b JUHEHHBIX U YTIIOBBIX
BEJIMYHH.

1.6

2.1

Mexannueckue
KOJICOAHUA U BOJIHBI

INapmonnueckue konebanusi. CKOpOCTh M YCKOpEHHUE U
rapMOHUYECKOM KoJie0aHUM; IepUol, 4acToTa, daza
konebanuit. [Ipocreiinme Mmexannueckue KonedaTeabHbIe
CHCTEMBbI: MaTeMaTHUECKUH, IPYKUHHBINA, GU3NUECKUI
MasiTHUKU. YpaBHEHHE CBOOOJHBIX U BBIHYX/IEHHbIX
KosebaHuil. Pe3onaHc, ero posb B TEXHUKE. YTIPYrHe BOJHBI.
3BYKOBBIE BOJIHBI.

MouiekyJsipHasi pu3uKa M1 OCHOBbI TEPMOAMHAMUKHU

OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOW TeOpUHU

MonekynapHO-KMHETHYECKask TEOpUs BelecTBa. MaeanbHblil
ra3. OnbITHBIE 3aKOHBI HEAIIBHOTO Ta3a. Y paBHEHHE
cocTosiHUs raza. YpasHenue Knaneiipona-MenneneeBa. 3akoH
HanbToHa. 3akoH ABorajipo. AGCOIIOTHAS IIKaJla TEMIIEpaTyp.
Pacnpenenenue ckopocreit MoJieKyl o MakcBenty.
bapomerpuueckas ¢popmyna. Pacnpenenenne bonpimana.
SIBneHue nepeHoca B TEPMOJIMHAMUYECKIX HEPABHOBECHBIX
cucTeMax, TeII0-IPOBOAHOCTb ra3oB, AM(dy3usi, BI3KOCTE.

2.2

OcHOBEI TCPMOANHAMHUKNU

TepmonnHaMuyeckas cucrema. TepMoIHHaAMUYECKOE
paBHOBecue. [lapameTpsl cocTosiHus. BHyTpeHHss sHEeprusl.
B3aumoneiicTBre TepMoinHaMUUYECKUX cucTteM. Paborta u
TEIUI0Ta Kak (hopMbl OOMEHa SHEPTruer MeXly CHCTEMaMH.
KBazucratnueckue npoueccsl. Ilepsoe Hauano
TepMoArHaMHKU. [IpuMeHeHue nepBoro Hayaia
TEPMOAMHAMMKY K M3omporeccaM. TemoéMKocTb.
Anuabatudeckuii mporecc. [TomuTponuuecknii mporiecc.
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Bropoe nauano repmoaunHamuku. OOpaTUMbIC 1 HEOOpaTUMBbIS
npoueccel. Temnossle Mmamunbl. Lukn Kapro. Teopemsl
Kapno. Peanbublie nukisl. HeocyecTBUMOCTh BEUHBIX
nsurareneil. DOurponus. [IpuBenénnas Temiora. 3aKoH
BO3pacTaHust SHTponuu. CTaTUCTUYECKOE NCTOJIKOBAHUE
BTOPOro Hayaja TepMoauHaMuku. Teopema HepHcra.
Henoctuxumocts aOCONIOTHOTO HYJIS

3.5

DJIeKTpOMarHuTHast
nHaykuus. [lepemenHbIi
TOK

"OmneiTel apajnes. SIBieHUE FIEKTPOMATHUTHON HHAYKIIWH.
3aKoH 3JEKTPOMarHuTHON HHayKIMK Papanes U IpaBUIIo
Jlenua. Bpanienue paMky B MarHuTHOM 1oJie. ['enepaTtop
IIEPEMEHHOI0 TOKa. THYKTUBHOCTB KOHTYpa. SIBieHne
CaMOUHIYKIMH, B3aUMOMHIYKIMH. [IpuHIun paboTsl
Tpanchopmaropa. DHepTrust MArHUTHOTO T0JIs1. 3akoHbI OMa B
L[eNU MepeMeHHOoro Toka. ¢ (eKTUBHbIC 3HAYCHHS TOKA U
HanpspkeHusa. MoIHOCTh, BeIIENsiEMast B LIETIH IEPEMEHHOTO
ToKa. Pe3ucrop, KoHAeHCaTOp, KaTyllIKa UHIYKTUBHOCTHU B
LIEY IEPEMEHHOTr0 TOKA. P€30HAaHC HANIPSY)KEHUIT U TOKOB.
CoOcTBeHHbIE U BBIHYKICHHBIC KOsieOaHUs. Y paBHEHUE
coOcTBeHHBIX KoneOanmii. KonebarenbHblil KOHTYp. Pe3onanc,
N0OpOoTHOCTH KOHTYpa. ®opmyna ToMiicoHa. AMIUTUTYAA U
¢a3za xonebanuii. CnoxxeHre TapMOHUYECKUX KOJICOaHHH.
OcHoBbI Teopun MakcBeia Juist 3JIEKTPOMarHUTHOTO MOJIS.
BuxpeBoe anexkrpruueckoe noiie. Tok cmenieHus. Y paBHEHH
Makceia Juist 3J1€KTPOMarHUTHOTO TOJIS.
DnekTpoMarHuTHbIC BOJHBL. [luddepennmansHoe ypaBHEHHE
3JEKTPOMArHUTHON BOJHBI. DHEPIUs JIEKTPOMArHUTHBIX BOJIH.
Bexrop Ymosa-IloiiTunra.

OnTnka u atToMHas QU3NKa

4.1

FCOMCTpI/I‘IeCKaH OIITHKA

OcCHOBHBIE 3aKOHBI ONITHKH: 3aKOHBI IPSIMOJIMHENHOTO
pacnpocTpaHeHusl, OTPaKEHUs, IPETOMIICHUS.
LlenTpupoBaHHas ONITHYECKAs CUCTEMa, cOOMparoias u
pacceuBaronias JinH3bl. DopMysia TOHKOU JIMH3BI. 3epKajia:
wiockue u cpepudeckue. Ilonydyenue n3odpaxenuit c
MTOMOIIIBIO JIMH3 U 3epKasl. OnTHYecKue MpuoOpHI: Jyma,
MHUKPOCKOTII, TeJecKkorn. OCHOBHBIE OTOMETPHUUECKHE
BEJIMYMHBI U UX eIuHULBL. [lo1HOE BHYTpEeHHEE OTpakeHue.
AOGCOTIOTHBIN ¥ OTHOCUTEIBHBIN [TOKA3aTEIH NPEIOMIICHUS

cpen

3.4

4.2

MarunuTtHoe 1oJe

BonHoBasg onrtuka

MarauTHoe 1oJje U ero XapakTepUCTUKH: NHIYKIINS,
HaIpsLKEHHOCTh MarHUTHOTO noJist. 3akoH bruo-Casapa-
Jlanmaca v ero MpMMEHEHHE K pacueTaM MarHUTHBIX MOJER
MPSIMOTO U KPYTOBOT'O TOKOB. 3aKOH MOJIHOTO ToKa. Cuita
Awmrnepa. BzaumopeiicTBue napauienbHbIX TOkoB. Cuila
Jlopenua. Marnutssliii motok. Teopema I"aycca nst
MarHMTHBIX MOJIeH. BUTOK ¢ TOKOM B MarHUTHOM IIOJIE.
MarsauTHbIe 1oJIsI COJIEHON1a, TOpou1a. MarHuTHOE NoJie B
BenlecTBe. HamaramueHHoCTh. [lnamMaraeTusm,
rapaMarHeTu3M, GeppoMarHeTHs3M.

"CBer Kak 3JIeKTpoMarsuTHas BosiHa. [Ikama
AJIEKTPOMAarHUTHBIX BOJIH. MOHOXPOMAaTHYECKUE BOJIHBI.
[IpocTpaHcTBeHHAs U BpeMEHHAsl KOT€PEHTHOCTb.
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Hutepdepennius. Meroasl HaOm0AeHUS HHTEPHEPECHITUH.
Kompna Hetotona. [IpuMenenne naTepdepeHiny cBeTa.
Hudpakuus ceera. [Ipuamun [oirenca-dpenens. Metos 30H
Openens. qudpakius OpeHenst Ha KPYriioM OTBEPCTUH H
nucke. ludpakuus @paynrodepa na menu. Judpakmms
@paynrodepa Ha TUPPAKIUOHHON peleTKe.
[IpocTpancTBeHHas AudpakIMoHHas pemeTka. Pazpemaromas
CIOCOOHOCTH TU(PPAKIIMOHHON PEIIETKH, ONTUIECKUX
npuoopoB. [Tonspuzanus ceera. EcTecTBEeHHBIN 1
noJsisipu30BaHHbI cBeT. [lonsapusaius cBera npu najieHu Ha
TpaHuIly pa3jelia ABYX AUSJICKTPUKOB. SIBIeHHE MOTHOM
nojsipuzauuu. Yroua bprocrepa. /[BoiiHOE JIydenpenomMiIeHue B
ONTUYECKU aHU3OTPOIHBIX cpenax. Bpamienue miockoctu
MOJISIPU3ALMU B ONTHYECKU aKTUBHBIX Cpe/Iax.
[ongpuzannonHble TpUOOPHI (MPU3MBI U MOISPOUIBI). AHAIN3
MOJISIPU30BAHHOTO cBeTa. B3aumonelicteue ceera ¢
BemiecTBoM. Jlucnepcus cBeta. DIEKTPOHHAS TEOPHS
nucniepcuu. PaccesHue ceera. [lornomenue cBera.

3JIeKTpI/I‘IeCTBO U MarHeTu3m

3.1

9J'IeKTpOCTaTI/IKa

JIBa BUJia 3IEKTPUUECKUX 3aps0B. JIuckpeTHOCTh 3apsiaa.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia.
Onexrpocratuueckoe nojie. 3akoH Kynona. Hanps-xeHHocTh
anekTpuueckoro nois. [lone roueunoro 3apsaa. [puniun
cynepnosunuu nojuei. I[lorok HanpspkeHHocTu. Teopema
Octporpaackoro-I"aycca ais 351€KTpOCTaTUYECKOTO 10JIS B
BakyyMme. Pabora nepemenieHus 3apsijia B 3J€KTPOCTaTHUYECKOM
0JIe; MMOTEHIIMAII, PA3HOCTh OTEHIHATOB. CBSA3b MEXKIY
HaNpsHKEHHOCTBIO U MoTeHnuanoM. [loreHuanbHoCTh
3JIEKTPOCTATHYECKOTO Mo Jumosnk. unonsHblii MOMEHT,
MOJIIPU30BAaHHOCTB. THIBI Tu3IeKTpUKoB. [lonsgpu3zarus,
TMRJICKTPUIECKast POHUIIAEMOCTh. DJIEKTPUIECKOE CMEIICHHE.
Cerneroanexktpuku. [IpoBOTHUKY B 3JIEKTPUUECKOM I10JIE.
OnexrpoéMmkocTs. Konnencaropsl. CriocoObl coeIuHEHUS
KOH/IEHCAaTOPOB. DHEPIuUs 3apsyKEHHOTO MMPOBOAHUKA,
KOHJIEHCATOpa. DHEPrUs AIEKTPOCTATUYECKOTO MOJISL.
[110THOCTH SHEPIHUH.

3.2

DNeKTpUYECKoe MoJie B
MPOBOJHHUKAX U B
TUDJIEKTPUKAX

[Ipupona Hocutenet Toka B Metasiiax. OCHOBHBIC MTOJIOKEHUS
KJIACCUYECKON TEOPUH IEKTPOIPOBOAMMOCTH METAJIIOB.
PaGora BbIxoaa 31€KTpOHOB U3 MeTasuia. TOK B BakyyMme.
OMUCCUOHHBIE SIBICHUS. BHUbI 2IEKTPOHHON YMUCCHH U UX
npuMeHeHue. Tok B razax. Monu3zanus razos.
HecamocTosTeNnbHBIN 1 CaMOCTOSATENBHBIN pa3psi/bl.
Hcnonb3oBanue razoBoro paspsiia B TexHuke. [lonstue
IJ1a3MBbl U €€ UCII0NIb30BaHNE B TEXHUKE. JIazepHble HCTOUYHUKHU
nu3nydeHus. Tok B pacTBopax U paciiaBax 3JI€KTPOJIUTOB.
3akoH OMa AJ1s1 2JIEKTPOJINTOB. 3aK0H 3ekTpoiusa dapanes.
Hcnonb3oBaHue 351eKTponn3a B TeXHUKe. TOK B
MIOJIYTIPOBOJTHUKAX. DJIIEMEHTBI 30HHOM T€OpUU IPOBOJAUMOCTH.
Bunel HocuTenel Toka B MOJIYIPOBOJIHUKAX U THIIbI
npoBoguMocTH. CoOCTBEHHAs U IPUMECHAsI IPOBOIUMOCTH.
Buipl osrynpoBOIHUKOBBIX TPHOOPOB (MO, TPAH3UCTOD,
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(hoTO- ¥ TEPMOPE3UCTOPHI, CBETOANOI, JTa3€P) U MPUHIIUIIBI KX
HCIIOJIb30BAHUS B 3JICKTPOHHBIX YCTpOﬁCTBaX.

3.3

ITocTosHHEII TOK. 3aK0H
OmMma

[TocTosinHbIM 31nekTpryeckuii Tok. Cuna Toka. ITnotHoCTh TOKA
MPOBOAMMOCTH. 3akoH OMa 1l y4acTKa LeMu.
DneKTpOIpPOBOAUMOCTE, conpoTuBieHue. [locnenoBarensHoe u
napajuiesibHOe COeIMHEeHUE IPOBOIHUKOB. TemnepaTypHas
3aBUCUMOCTb COITPOTUBIICHHUI. Y CIIOBUS CYLIECTBOBAHUS TOKA.
HcTounuku Toka. DIEKTPOIBIKYILAS CHUIIa UCTOYHUKA. 3aKOH
Oma 11711 HEOJTHOPOIHOTO Y4acTKa U IoyiHoM uenu. IlpaBuna
Kupxroda . Pabora u momnocts Toka. KI1/[ nctounukos.
3akon Jlxoynsa-Jlenua. 3akon Oma u JIxxoynsa-Jlenua B
muddepennmanbHol hopme.

Kypc mpakTudeckux/ceMuHapCKUX 3aHITHIA

Ne HaumeHnoBaHue pa3iesia / TeMbl JUCIHUIIHHBI Conep:xanue

4.3 KBaHTOBBIC CBOICTBA CBETA Pemenue 3anau

2.3 | PeanbHble ra3pl, )KUAKOCTH U TBEPIBIC TEIA Pemenue 3anau
1  Mexanuka

1.1 Kwunemarnka MaTepualbHON TOYKU Pemenue 3amau
2  Mouekyasipaasi pu3nKa 1 OCHOBbI TEPMOIUHAMUKHU

2.1  OcCHOBBI MOJIEKYJIAPHO-KHHETUYECKON TeOpuun Pemenue 3amau
4  OnTuka M aToMHast (PU3HKA

4.1 T'eomerpuyeckasi ONTHKA Pemenue 3amau
3 | DJIeKTpuYecTBO U MATHETU3M

3.1 DnekrpocTaTtuka Pemenue 3anau

3.3 IlocrosHHBIHA TOK. 3akoH OMa Pemenue 3amau

Kypc naGoparopHbIx 3aHATUN

Ne HaumeHoBaHue pasjgena Coaepixanue
/ TeMbl JTUCHUIJIMHBI
4.3 KsaHTOBBIE CBOHCTBA N3yuenue siBneHus: pororpdexra
cBeTa
4.4 Owuszuka atoma. Ousuka Onpenenenne nocrosiHHoM [lnanka M3y4yenue cnekrpa atoma
ATOMHOTO SIIpa U Bozopoaa. 3mepenue ko3¢ GUIIMEHTOB MOTJIONIEHUS TaMMa-
3JI€MEHTapHbBIX YACTHUII JIy4eu B Kesese
2.3 PeanbHble ra3bl, N3yuenue siBIeHNs MOBEPXHOCTHOTO HATsLKeHMs. M3yueHue
KUJKOCTH U TBEPBIC pacmpenus TBepAbIX Tei. OnpeeneHue BIaXxHOCTH BO3AyXa
Tena
1 Mexanuka
1.4 Jlunamuka HccenenoBanue BpalaTeabHOIO JBUKEHUS TBEPOTO Tella ¢
BpalaTeIbHOrO nomoIipio mpudopa Odepdeka. OnpeneneHue MOMEHTA
JBIDKEHUS TBEPJOTO TeJIa HMHEPUUU HA TPUDUIITPHOM TOBECE
1.5 Mexanuka xxuakoctei 1 J[BrokeHHe B )KHAKOCTH U Ta3e. 3akoH [lackams. Crra
ra3oB Apxumena. Hecoxxnmaembie )kuIKocTd. JIBUkeHUE KUAKOCTH.
YpaBHEHNE HENPEPBIBHOCTH CTPYH. Y paBHEHHE bepHyuin.
Bsi3kue xunkoctu. JlamuHapHoe v TypOyJIeHTHOE TE€UCHUSI.
Cuiibl CONPOTUBIICHUS B BA3KOM HKUJIKOCTH.
1.3 Wwmmynbc Tena. Paboran = M3ydenwue sBiieHus ynapa. 3ydeHue sBIICHUS CyXOTO TPEHUS.

JHEprus

Onpeznenenne k03pPuineHTa ynpyrocTs U MOJYJIsl yIPyrocTu
npu nedopManuu pactsxeHus Onpenenenue ko3pduirenrta
YIPYTOCTH U MOJIYJISl YIPYTOCTH TpH edopMaivy u3ruoa
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1.2

JlnHaMuKa CHCTEMBI
MaTCpHAJIbHBIX TOUCK

I/ISY‘ICHI/IC 3aKOHOB JWHAMHKHU IMOCTYIATCIBHOI'O ABUXCHUS
TCI

1.1 Kunemaruka W3ydeHne MeToI0B H3MEPEHUI JTHHEHHBIX Pa3MepoB U 00bEMa
MarepuaibHOU TOUKU TBEPABIX TeN. M3yueHne 3aKOHOB KUHEMAaTUKU
[OCTYNATEIbHOIO IBUKEHUS TEll
1.6 Mexanuueckue Onpeznenenne k03P PuLMEHTa BHYTPEHHETO TPEHUS KUIAKOCTH
KoJ1e0aHus U BOJIHBI
2 | MouekyJsipHasi pu3MKa M OCHOBBI TEPMOIMHAMUKHI
2.1  OCHOBBI MOJIEKYJISIPHO- OmneiTHas nposepka 3akoHa [lapis. DcknepumenTanbHOe
KMHETUYECKOUN Teopuu OIpE/IENIEHUE Ta30BbIX MOCTOSHHBIX
2.2 OcHoBbl TepMouHaMuku ~ OmnpezeneHue OTHOIICHUS YSIbHBIX TEIJI0EMKOCTEH 1115
Bo3ayxa Merogom Knemana-Jlesopma
3.5 DrnexrpomarHuTHas N3yuyenue 3aKOHOB IIEPEMEHHOI0 TOKA
unaykius. [lepemennbii
TOK
4 | OnTuka u aTOMHasi pu3nka
4.1 T'eomerpuyeckas ontuka OnpeneneHne nNoka3aTes NPeJIoOMICHUs CTEKIIa C TOMOIIBIO
MUKpocKona. 3yueHnune nokasaress npeaoMIICHUs KUIKOCTEN
¢ momouibio peppakromerpa. M3yueHne TOHKUX JTUH3.
Ornpenenenre yBeanyeHus: MUKPOCKOIIa
3.4 MaruuTHoe 1ose OrnpezenieHne HANPsS)KEHHOCTH MarHUTHOTO MOJIsl 3eMIIU €
IIOMOIIBIO TaHT'€HC-TalbBaHOMETpA M3MepeHne MarHuTHOU
UHAYKIUU heppoMarHeTuka
4.2  BoyiHOBas ONTHKA Konsua Hetotona. Onpezenenne IIuHbI CBETOBOM BOJHBI C
nomolpio 300 Openens. Judpakuus Opaynrodepa.
Omnpenenenue JUIMHBI CBETOBOM BOJIHBI C TOMOIIIBIO
TudpaKIMOHHON pereTk. M3yueHne noisipusanuy cBeTa.
W3yueHue BpallieHus II0CKOCTH MOJSPU3ALMH C TOMOIIbIO
caxapuMmeTpa
3 DJIeKTpHYecTBO U MATHETHU3M
3.1 DnekTpocTaTtuka M3y4eHne 3IeKTpOCTaTUYECKOTrO MOJISI
3.2 DnexTpuyeckoe 1mojie B H3mepeHne eMKOCTH KOHIEHCAaTOpOB. 3yuenune 3aKkoHOB
MIPOBOJHHKAX U B MOCJIEI0BATENBHOI0, TAPATUIETLHOTO U CMEIIAHHOTO
JUDJIEKTPUKAX COEJIMHEHUI KOHJIEHCATOPOB
3.3 TlocrosHHbIM TOK. 3akoH  M3MepeHue 3JeKTpU4YecKOro CONpOTHUBIICHUS, IPOBEPKA

OmMma

3aKOHOB ITOCJIEIOBATEIHHOTO U MAPaIEIIEHOTO COSTMHEHUI
COMPOTHUBIICHUH. MI3MeHeHe peIeNIoB U3MEPEHUS
amriepMeTpa u BoilbTMeTpa. MccnenoBanue BOJIbT-aMIIEPHOM
XapaKTePUCTHKU MOTYIMPOBOAHUKOBOTO auoja. OnpeneneHue
3apsizia dJIeKTpoHa u uncia ®apanes
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