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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMMNIIUHBI

1.1 Uenb ancuunnuubl: ChopmmpoBaTtb KoMneTeHLMM obyyatollerocs B obnacti ouankm Ans Mcnonb30BaHns
3aKOHOB h13NKK, hr3nYeckmx MeTOA0B UCCIeAoBaHNs U aHanu3a B 06beme, Heobxoanmom Ans npodeccnoHanbHom
[eATeNbHOCTH

1.2 3apgauv AMcUUNNUHbI:

* MI3yunTb OCHOBHbIE (PU3NYECKME 3aKOHbI, FPaHULbI 1 061acTu X NPUMEHEHUS

* Paclwumputb 1 yrnybuTb 3HaHUsi 06 OKpy>KatoLEM MUPE, O XapakTepe B3aMMOCBS3N (U3NYECKNX 3aKOHOMEPHOCTEN U
SIBNEHWUI B NPUPOAE, B YENOBEYECKON AeATENBHOCTH

* Pa3BuTb HaBblkM (OU3NYECKOTO MbILLISIEHUS, YMEHMS paboTaTb ¢ pasnuyHbiMK Npubopamm

» Hayuntb BeCcTM npodheccroHanbHbIv aHanua pesynbTaToB Hay4YHO-11abopaTopHOro aKCrnepumeHTa

* YMeTb BECTM CTaTUCTUYECKYlD 00paboTKy pesynbTaTOB 3KCMEPUMEHTOB, CaMOCTOATENbHO BbiOUpaTb MeToabl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

MpenBaputenbHaa NOAroTOBKa NpeanonaraeT co3haHne OCHOBLI AN (DOPMUPOBAHUS KOMMNETEHLMIA, YKa3aHHbIX B .
2, NPU U3y4eHUN OUCLIUNIIUH:
OucuunnuHa GasvpyeTcsl Ha KoMNeTeHUUs!, CPOPMUPOBaHHbLIX Ha NpeablayLLEM YPOBHE 06pa3oBaHus

2 KOMMNETEHUWUN OBYYAIOLLEIoCcA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIE TeHAEHLMWN Pa3BUTUA TEXHUKNA U TEXHOJOIMMN B o6nacTtu
TexHoccepHOM 6e30NacHOCTU, U3MepPUTENTbHON U BbIMUCIIUTENbHON TEXHUKU, MH(POPMALIMOHHbIX TEXHONOInMm
npu peLleHnn TMNOBbIX 3aA4ay B o6nactn npodeccuoHanbHon AeATeNnbHOCTU, CBA3aHHOW C 3aliuTOMn
OKpyXalowien cpeabl U obecneyeHnemMm 6e3onacHOCTU YeroBeKa;

3HaTb: PU3NYECKME OCHOBbI MEXaHWKW, PU3NKKU KonebGaHWn M BOSH, 3MEeKTPUYecTBa M MarHeTusma, 3reKTPoAUHAMUKM,
CTaTUCTUYECKON (PU3MKU N TEPMOANHAMUKIN, KBAHTOBOW OU3NKK

YmMmeTb: pewaTtb TMNoBble 3agayvn, CcBA3aHHble C OCHOBHbIMU pas3aenamu d)I/I3I/IKl/I, ncnonb3oBaTb (bmamqecme 3aKOHbI Mpu
aHanumse 1 pelweHnn npo6neM I'IpOCbeCCVIOHaJ'IbHOVI AEATENIbHOCTH.

Bnapetb: meTogamu nposeaeHuns CbVI3W—IeCKVIX MSMepeHMVI, MeTogamMu KOppeKTHOVI OUEHKHN I'IOI'peUJHOCTeVI npun nposeneHnn
d)l/l3|/|‘-IeCKOFO QKCNepumMeHTa

3 COOAEPXAHUE OUCLUNMNUHBI

KoHTakTHas paboTa

HanmeHoBaHue 1 cogepxaHue pasnenos, TEM U
y4ebHbIX
3aHATUN

cp dopma
Jlek. Mp. J1ab. (4acs) TeKyLlero
(4ackl) | (wacnbl) | (4acbl) KOHTpons

Cewmectp
(kypc ans
3A0)

Pasgen 1. MexaHuka. Teopust OTHOCUTENBHOCTU

Tema 1. KuHemaTtuka noctynatesisHOro 1 BpawiatenbHoro
OBWKEHUS

Mpaktnyeckoe 3aHsaTMe 1. KnuHemaTtumka noctynaTenbHOro
aswxkeHus. KnHematuka BpawaTenbHOro ABMXeHNS 2 2 4 5
JlabopaTopHas paboTta: BBegeHue B Teoputo
norpewHocTen. Metoabl 06paboTkM pedynbTaToB
N3MepeHNin

Tema 2. [JuHaMmunka nocTynatenbHOro 1 BpallatensHoro
OBWXeHnst TBepaoro tena. 3akoHbl HbloToHa > > 10
MpakTnyeckoe 3aHsaTME 2. [IHaMMKa NOCTynaTenbHOro 1 K
BpaLLaTENbHOIrO ABMKEHUS

Tema 3. CBovicTBa NpocTpaHCTBa N BpeMEHUW. 3aKOHbI
COXpaHEHMUs SHEPTUK, UMMNYITbCa, MOMEHTA UMNYyJsibca
MpakTnyeckoe 3aHsaTME 3. 3aKOHbI COXpPAHEHUS SHEPTUN,
UMnysbca, MOMeHTa nMnyrbca 2 4 5 8
MpakTnyeckoe 3aHATME 4. BbINONHEHNE KOHTPOSTbHON
paboTbl Ne1

JlabopaTopHas pabota. Pasgen "MexaHuka"

Tema 4. OnemeHTbl cneLmanbHOn 1 obLLen Teopun > 575
OTHOCUTESIbHOCTU ’
Pasgen 2. MexaHnyeckue kone6aHus v BOMHbI

Tema 5. CBOGOAHbIE rapMOHMNYECKNE KOnebaHus. 1 5 J1
3aTyxatoLime 1 BbiHY>XaeHHble konebaHusl. Pe3oHaHc




Tema 6. Ynpyrue BonHbel. BonHoBoe ypaBHeHue.
MpakTnyeckoe 3aHsaTme 5. CBOGOAHbLIE FApMOHMYECKUNE
konebaHus. CnoxeHune konebdaHuin. 3atyxatoLime
konebaHus.

JlabopaTopHas pabota: Pasgen "MexaHu4yeckue
koneb6aHusi n BONHbI"

Pasgen 3. MonekynapHaa ¢usmka n TepmogmHammka

Tema 7. MKT ngeanbsHbix rasos. [lepsoe Havarno
TepMoANHaMuKK. TennoeMKoCTb
MpakTnyeckoe 3aHsaTME 6. YpaBHEHMNE COCTOSHUS
naearnbHoro rasa. Misonpouecchi

Tema 8. QHTponua. Bropoe Ha4yano TepMoanHaMmnKm.
Teopema HepHcTa

MpakTnyeckoe 3aHsaTHe 7.[lepBoe 1 BTOpOE Havarno
TEPMOANHAMUKMN

MpakTnyeckoe 3aHATME 8. BbINONHEHNE KOHTPOSTbHON
paboTtbl Ne2

JlabopaTopHas pabota: Pasgen "MonekynsipHas dusnka
n TepMoauHamumka"

Tema 9. Ctatuctmyeckue pacnpegenexdmsa Makcsenna u
BonbumaHa. BapomeTpudeckas chopmyna

Tema 10. ABneHus nepeHoca. ArperaTtHoe COCTosiHUE
BeLlecTBa

10

Utoro B cemecTpe (Ha kypce ans 3A0)

16

16

59,75

KoHcynbTauumn n npoMmexyTovHas attectaumsi (3ader)

0,25

Pasgen 4. OnekTpn4ecTso U MarHeTu3m

Tema 11. QnekTpudeckoe nosne B Bakyyme. BennumHel,
XapaKkTepusytoLme aneKkTpocTaTmdeckoe nore, n CBs3b
Mexagy HUMu

MpakTnyeckoe 3aHsaTme 10. 3akoH KynoHa.
HanpskeHHOCTb aneKkTpocTaTMyeckoro nons. Teopema
aycca

MpakTnyeckoe 3aHsTre 11. MNMoTeHuyunan. CBasb Mexay
HaMNPsPKEHHOCTBIO N MOTEeHUManom

JlabopaTopHas paboTa. BBogHoe 3aHATHe
"OnekTponameputensHble Npnbopbl. Knacc To4HOCTU
3NEeKTpoM3MepuUTENnbHbIX NpnbdopoB. Onpeaenexnne
norpeLuHocT npubopa no knaccy To4HocTn"

Tema 12. dnekTpuyeckoe none B BELLLECTBE.
OunanekTpukn. MNonapusauns AM3nNeKTpuKos B
3ANEKTPUYECKOM NoJie. QHEPIUS INEKTPUYECKOro MOs.
ONEeKTPUYECKNIA TOK.

MpakTnyeckoe 3aHsTME 12. 3aKOHbLI NOCTOAHHOIO TOKa
JlabopaTopHas pabota. Pasgen "Onektpnyectso”

Tema 13. MarHuTHOE norne B Bakyyme. 3aKOHbI
MarHeTuama. ABreHne aNeKTPOMarHUTHOM MHAYKUMW.
YpaBHeHus MakcBenna B uHTerpansHon popme ans
BaKyyma.

MpakTtnyeckoe 3aHsaTMEe 13. 3akoHbl MmarHetmama. Cuna
JlopeHua.

MpakTnyeckoe 3aHsaTME 14. 3aKOH NOSTHOrO TOKa.
fBneHne anekTpoMarHUTHOM UHOYKUNN.
JlabopaTopHas pabota. Pasgen "MarHetnam "

Tema 14. YpaBHeHuns Makceenna B auddepeHumnansHom
dopme. dnekTpomMarHuTHble BonHbl. CBOMCTBA
3MEKTPOMAarHUTHbIX BOJTH

MpakTnyeckoe 3aHsaTME 15. BbINONHEHNE KOHTPOSTbHON
paboTtbl Ne1.

Paspgen 5. OnTtuka

Tema 15. UHTepdepeHuns BonH. udpakums
®payHrodepa Ha wenu. [udpakumoHHas peLueTka
MpakTnyeckoe 3aHsaTue 16. MHTepdepeHLms.
Oudbpakuyms.




Tema 16. Bsanmogencreme anekTpoMarHMTHOro
n3ny4yeHus ¢ Bewectesom. [ucnepcus. 3akoHbl byrepa u
Panes

Tema 17. EcTecTBEHHbIN 1 NONAPU3OBAHHbLIN CBET.
MaTtemaTtunyeckas mogenb. [lonyvyeHne nonapn3oBaHHOMoO
ceeTa.

JlabopaTopHas pabota. Pasgen "lMonspusauus ceeta”

Tema 18. [IBorHOe nyvenpenomneHune. uxpounsm.
MckyccTBeHHOE ABOMHOE ny4yenpenomMmnerne. 3ddekT
Keppa. 3akoH Mantoca.

Tema 19. OnTnyeckass akTUBHOCTb BELLECTB.
MckyccTBEHHOE BpalLleHne NIIOCKOCTU Nonspusaumm.
Od ekt Papages.

MpakTnyeckoe 3aHsaTME 17. BbINONHEHNE KOHTPOITbHON
paboTtbl Ne2

WNtoro B cemecTpe (Ha kypce ansa 3A0)

17

17

17

30

KoHcynbTauumn n npomexyTovHas atrectaumst (Qk3ameH)

2,5

24,5

Pasgen 6. KeaHToBas npupoaa nany4yeHus

Tema 20. Tennosoe n3ny4YeHe 1 3aKoHbl abCOMNKTHO
yepHoro Tena. Popmynsl Panes — [xuHca v MNnaHka.
MpakTnyeckoe 3aHsaTME 18. TennoBoe nsnyyeHue.
3akoHbl CTedaHa-bonbumaHa n BuHa

Tema 21. BHewHun dotoadpdekT. 3akoHbl hoToadhdekTa.
YpaBHeHne DnHwWTenHa. dddekt KomntoHa.
Mpaktnyeckoe 3aHsTMe 19. BHewHnn poTtoaddekT.

Od ekt KomnToHa

JlabopaTopHas pabota. Pasgen "KBaHToBas ¢guamka”

Tema 22. CtpoeHue atoma. Teopus bopa aTtoma
BOZOpOAA M BOAOPOOONOAO0OHBIX MOHOB. 3aKOHOMEPHOCTH
B aTOMHbIX CMEKTpax.

Mpaktnyeckoe 3aHsaTme 20. Teopust Bopa atoma
BOAOpOAa 1 BogoponononobHbix noHoB. CepuanbHas
dopmyna.

JlabopaTopHas pabota. Pasgen "KesaHToBas umsmka”

Tema 23. KopnyckynsipHO-BOSTHOBOW Ayanusm. BonHbl ae
Bporng. CooTHOLWeEHNs HeonpeaeneHHoCTen
eni3eHbepra.

Mpaktnyeckoe 3aHsaTMe 21. BonHbl e Bponns
MpakTnyeckoe 3aHsTME 22. COOTHOLLEHUS
HeonpeaeneHHocTen 'enseHbepra.

MpakTunyeckoe 3aHaTME 23. BbINONHEHNE KOHTPOSTbHON
paboTbl Ne1

Pasgen 7. KeaHTOBO-MexaHN4Yeckoe onmcaHnue matepun.
OnemMeHTbl 13MKM aTOMHOIO Aapa.

Tema 24. BonHoBas dyHKunda. BpemeHHoe n
cTaumoHapHoe ypaBHeHus LUpeanHrepa.
MpakTnyeckoe 3aHsaTHE 24. BonHoBasa dyHKLUMS.
YpaBHeHue LLpeauHrepa

Tema 25. Yactmua B 6eckoHeyYHOo rny6okom
noTeHumanbHou sime. AToM Bogopoaa.
MpakTnyeckoe 3aHsTre 25. Yactuua B 6€CKOHEUHO
rny6oKon NoTeHUMansHOM SIME C HENPOHULLAEMbIMMN
CTeHKaMu

Tema 26. KBaHToBble uncrna. [pocTpaHCTBEHHOE
kBaHToBaHue. MNpuHumn Maynu.
JlabopaTopHas pabota. Pasgen "KBaHToBas guamka”

Tema 27. MHOroanekTpoHHble atombl. lNepunogmyeckunin
3akoH .. Mengeneesa.

Tema 28. 3oHHaga Teopus TBEpPAbIX TEN.
JlabopaTopHas pabota. Pasgen "KBaHToBas gu3mka”

Tema 29. KBaHTOBbIe cTaTucTUkK. CtaTtuctnka Gepmm —
HOupaka. YpoBeHb ®epmu.




Tema 30. KoHTakTHas pasHOCTb NOTEHLMaroB. > >
TepmoanektpnyectBo. AddekT 3eebeka. Tepmonapa.
Tema 31. p-n — nepexog. lNonynpoBogHUKOBbLIE NPUOOPLI.
OddpekT MenbTbeE. 2 2 3
JlabopaTopHas pabota. Pasgen "KBaHToBas gusmka”
Tema 32. Jlazepsbl. BblHyXgeHHOe n3ny4deHune. Tpex- un
YeTbIpEXYPOBHEBAsi CXeMa Na3epHON reHepaumu. Tunbl 2 > 3
nasepos.
JlabopaTopHas pabota. Pasgen "KBaHToBas gu3mka”
Tema 33. CTpoeHue aToMHbIX 94ep. DHeprusi CBA3N 2 3
HYKMOHOB. AaepHble cunbl. Mogenu agpa
Tema 34. EctecTBeHHas pagnMoakTUBHOCTL. 3aKOH
paguoakTMBHOro pacnaga. Buael pacnagos. Npasuna 2 3
CMeLLeHus.
Tema 35. [leneHune atomHbix saep. LienHas peakuums. > 4
AnepHble peakTopsl.
Tema 36. buonornyeckoe gencreme pagnoakTMBHOIO
nany4yeHus. NoHaTMe 06 anemMeHTapHbIX YacTuLax. > > 5
MpakTnyeckoe 3aHATME 26. BbiNONHEHNE KOHTPOSTbHON
paboTtbl Ne2

WUtoro B cemecTpe (Ha kypce ansa 3A0) 32 16 16 53

KoHcynbTauumn n npomexyTovHas atrectaumst (k3ameH) 2,5 24,5
Bcero koHTakTHas pabora n CP no gucuunnuHe 168,25 191,75

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5 BANNIbHO-PEUTUHITOBASAl CUICTEMA OLIEHUBAHUSA

Wcnonb3oBaHue 6anmbHO-peNTUHIOBOWM CUCTEMbI HE MPEAYCMOTPEHO.

6. OMMMCAHME NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YJIbTATOB

OBYYEHUA

6.1 MNokasaTenun oueHNBaHUA

Kog komneTteHummn

MokasaTtenu oueHnBaHus pe3ynbTaToB O6y‘-IeHVI$|

OrllK-1

dopMynunpyeT 1 MHTEPNPETUPYET OCHOBHbIE 3aKOHbI:

MEeXaHWKN, MONEKYNSPHON PU3NKN N TEPMOLMHAMUKN, INEKTPMYECTBA U MarHeTM3Ma,
KBAHTOBOW (OU3UKN.

PelwaeT TnoBble 3aga4yn No OCHOBHLIM pasgenam Usnki.

CooTHOoCHT cnocobbl 06paboTkm pesynbTaTtoB y4eOHOro NabopaTopHOro aKCNePMMEHTa ¢
3rNeMeHTaMm TeoPUN NOrPELLIHOCTY.

6.2 Cucrema 1 KpUTepmn oLeHUBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

YcTHoe cobecenoBaHmne MucbmeHHas paboTa

5 (oTnun4HO)

O6yuyaroLniica nokasbiBaeT BCECTOPOHHee
1 rny6okoe 3HaHNe OCHOBHbIX (U3NYECKUX
3aKOHOB, CBOGOAHO OpMEHTUPYETCS B
OCHOBHbIX MOHATUSIX, TEPMUHAX U
onpeaerneHusx Npy oTeeTe; yCBOUN
OCHOBHYI0 1 3HAKOM C AOMONHUTENBHOM
nuTepaTypoi; 06bACHAET B3aNMOCBS3b
OCHOBHbIX (OM3NYECKNX 3aKOHOB U UX
3HauyeHue Ansa nocreayowen
npodeccnoHanbHoM AeaTenbHOCTH;
NposiBNAeT TBOpYeckne crnocobHOCTM 1
LLUMPOKYIO 3pYAMLMIO B UCMONb30BaHUM
y4ye6HOro Matepuana.




Obyuvatowminca nokasblBaeT 4OCTATOUHbIN
YPOBEHb 3HAHWIN OCHOBHbIX (PU3NYECKMX
3aKOHOB, OPUEHTMPYETCS B OCHOBHbIX
MOHATUSAX U ONPeAEeNeHnsIX; YCBOUN

4 (xopoLwuo) OCHOBHYIO NUTepartypy; Aornyckaet
He3HaunTenbHble NOrpeLLIHOCTU NpuU
OoTBETax Ha BOMPOCHI 3K3aMeHaLNOHHOro
ouneTta u AONONHUTENbHbIE BOMPOCHI
npenoaasarens.

O6yyatowmiica nokasbiBaeT 3HaHUS
y4yebHoro matepuvana B MUHUManNbLHOM
o6beme; MoXeT cchopmynupoBaTb
dusnyeckmne 3akoHbl, MOHATUS U
onpefenexHnsi, Ho Npy 3TOM, Aonyckas
0OonbLLOEe KOMMYeCTBO HENPUHLMMMANbHbIX
OLUMBOK; 3HaKOM C OCHOBHOW NUTEpPaTypOW;
[onycKaeT CyLeCTBEHHbIE OLIMOKN B
OTBETE Ha 3K3aMeHe, HO MOXeT YCTPaHUTb
MX Nog pyKoOBOACTBOM MpernofaBaTtens.

3 (ynoBneTBOpUTENBLHO)

O6yyatomitcs He UMeeT OOCTaTOYHOro
YPOBHS 3HAHWSA OUCLUMNIIUHBL, HE MOXET
CcOpPMYNNpPOBaTb OCHOBHbIE (hu3nyeckme
3aKOHbI; NMOXO OPUEHTUPYETCA B OCHOBHBbIX
2 (Hey1I0BNETBOPUTENLHO) | MOHSATUAX U oNpeaeneHnsx; Noxo 3HaKoM
C OCHOBHOW NUTepaTypoii; AonyckaeT npu
oTBeTe Ha 3K3aMeHe CyLLECTBEHHblEe
OLUNBKN N HE MOXET YCTPaHUTb UX Aaxe
nop pyKoBOACTBOM MpenoaasaTerns.

06yqa}ou.wu7|c;| noKasbiBaeT BCECTOPOHHEE
3auTeHo n FHY6OK09 3HaHWe OCHOBHbIX (P13NYECKnX
3aKOHOB,

cBOOOAHO OPUEHTUPYETCS B OCHOBHbIX
NOHATUAX, TEPMUHAX U ONPESENEHNSX;
YCBOWUIT OCHOBHYIO U 3HAKOM C
OOMONHNUTENBHOW NMTEPaTYPO; MOXET
0OBACHUTL B3aMMOCBSA3b OCHOBHbIX
HU3NYECKNX 3aKOHOB M NX 3HAYEHMe ans
nocnegyowen npodeccuoHarnbHoOn
[eATenbHOCTU; NPosBNseT TBOpPYECKMe
CNocobHOCTM B NCMNOSb30BaHUKN y4ebHOro
MaTepuana

OO6yuvatowmincsa He MeeT 4OCTaTOYHOro
YPOBHS 3HAHUS ANCUMMNIIVHDBI; HE MOXET
chopMynmnpoBaTb OCHOBHbIE hu3nyeckme
3aKOHbI; MSI0X0 OPUEHTUPYETCH B OCHOBHbIX
He 3auteHo MOHATUSAX U ONPeLEeNeHusIX; NIoXo 3HaKoOM
C OCHOBHOW nUTepaTypou; gonyckaeT npu
OTBETE Ha 3a4eTe CyLLECTBEHHbIE OLNOKM U
He MOXEeT YCTPaHUTb UX Aaxe Mo
PYKOBOZCTBOM Mnpenoaaearersi.

6.3 TunoBble KOHTPONbHbIE 3a4aHUA U/MNK NHble MaTepualbl, MCMONb3yeMble ANsl OLeHKU pe3ynbTaToB
oby4yeHus
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n dopmynmMpoBKM BONPOCOB

Cemectp 1

KnuHemaTuka nocTynaTesibHOro ABM>XeHus MaTepmaanoVI TOYKU

KnuHemaTuka BpawaTesibHOro ABM>XeHus MaTepmaanoPl TOYKM 1 TBEPOOoro tena

Ces3b mexay NUHENHBIMU U YrnoBbIMU XapakTepuctnkamm OsmxeHua.

OuHamunka nocTynaTesibHOro ABM>XeHus. MoHatne LeHTpa nHepuunun. 3akoHbl HbloToHa

albhlwIN|-

MoHsiTne 06 nvnynbce, MOMeHTe nMnyrnbca, MOMEHTE CUJbl




6 MomeHT nHepumn TBEpAOro Tena

7 [OnHamuka BpallaTenbHOro ABMKeHNs TBepAaoro Tena. Bropoi 3akoH HbeloToHa Ans BpallaTtenbHOro ABMXeHNs

8 MpeacTtaBneHne 0 MexaHW4Yeckom aHeprun. KnHetuyeckasi, noteHumansHas aHeprus. Pabota cunbl

9 3aKOH CoXpaHeHWNs MexaHU4YeCKon aHepPrum

10 3aKoH coxpaHeHust Mnynbca

11 3aKoH coxpaHeHUst MOMeHTa umnyrnbca

12 CgolicTBa NpOCTpaHCTBa 1 BPEMEHW: O4HOPOAHOCTbL NPOCTPAHCTBA, 30TPONUS NPOCTPAHCTBA, OOQHOPOAHOCTb
BpemeHu. CBA3b C 3aKOHaMu CoXpaHeHus

13 lMpeobpa3oBaHnsA KOOPAMHAT U BpEMEHU B Knaccuyeckon uanke. MNpuHuun oTHocuTenbHocTy Manunes

14 MocTtynatbl JWHWTENHa

15 MpeobpasoBaHus koopauHaT 1 BpeMeHu JlopeHua

16 CnepactBus n3 npeobpasoBaHui JlopeHua

17 PenatueBucTckuin 3aKoH CrnoxxeHusi ckopocten. Penatmusncrckas agMHamuka

18 Baanmocss3b macchl 1 aHeprum. Popmyna SNHWTENHA

19 MoHsTne 06 o6LLE TeOPUN OTHOCUTENBHOCTHU

20 KonebaTtenbHoe ABmxeHue. FlapMoHUYecKkme NUHeHbIe konebaHus

21 CnoxeHne ogHOHaNpaBneHHbIX U B3aUMHO NepneHAnKYNApHbIX konebaHui

22 3artyxatwoLume konebaHms

23 BblHyXaeHHble konebaHusi. Pe3oHaHc

24 BonHbl B ynpyron cpege

25 YpaBHeHue NrocKon BOMHbI

26 BonHoBoe ypaBHeHue

27 OcHoBHble nonoxeHus MKT rasos. AigeanbHbin ras

28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, JansToHa

29 MapameTpbl MaKPOCOCTOAHUS CUCTEMBI. TepmoauHammyeckasa Temnepartypa u gaBneHue. YpaBHeHune
MengeneeBa-KnaneripoHa

30 Yucno cteneHern ceoboabl MOnekyn naeansHoro rasa. Pabota n BHyTPEHHAS SHeprusa naeanbHOro rasa

31 lMepBoe Havyano TepMoAMHaMUKN

32 M3onpouecchbl

33 TennoeMKkoCcTb MaeanbHOro rasa

34 ApunabaTtuyeckun npouecc. YpaBHeHne agnabaTbl

35 MoHsiTne 06 aHTponum no Knayauycy. Kauyectso aHeprum

36 Cratuctnyeckmii Bec. QHTponus no bonbumany

37 BTopoe Havano TepmoguHammnkm

38 PacnpeneneHue monekyn no ckopoctsim (pacnpegenerHve Makcsenna)

39 BapomeTpuyeckasn popmyna.

40 PacnpegeneHue monekyn no aHeprusim (pacnpegenexHve bonbumaHa)

41 dusnyeckas kuHeTnka. CpegHasa anvHa csobogHoro npobera v adeKTUBHBIN AMamMeTp MOMNEKyn

42 ABneHns nepeHoca

43 ArperaTHoe cocTosiHue BellecTBa. Kpuctannuyeckme n amopdHble Tena

44 YpaBHeHMe COCTOSHUA peanbHoro rasa. Misotepmbl peanbHOro rasa

45 dazoBble Nnepexoabl. TponHasa Tovka

46 Mogenu cTpoeHus xuakocTei. [MoBepxHOCTHOE HaTsXkeHne. KanunnsapHble aBneHus
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47 OnekTpudeckue 3apsabl. Mogenb TOMeYHOro 3apsiia U MOAENU ¢ HenpepbIBHLIM pacnpegeneHnemM sapsaa

48 3akoH KynoHa. Hanpsi»keHHOCTb 3NeKTpoCTaTU4eCKoro nossi.

49 [MoToK BEKTOpa HaNPs»KeHHOCTW aneKkTpocTaTnyeckoro nons. Teopema Faycca ons sektopa E

50 PacueT anektpuyeckoro nons cepbl C MOMOLLBIO TeopeMsbl Maycca

51 PacueT anektpuyeckoro nons 6eCkoOHeYHON NNOCKOCTM C MOMOLLLIO TeopeMbl Maycca

52 PacueT anekTpmyeckoro nons 3aps)KeHHOro wapa ¢ nomoLlbo Teopemsbl Maycca

53 PacueT anekTpuyeckoro nons 3apsKeHHOro uunmMHapa ¢ nomoLlblo Teopembl Maycca

54 MoTeHuman aneKkTpocTaTU4EeCKOro Nons.

55 MoTeHuman nonsa 3apsbpkeHHoW cdepbl

56 B3avMocBs3b Mexay HanpsXKEHHOCTbIO U NOTEHLMANom

57 Linpkynsumna sektopa E. Teopema o unpkynsaumm sektopa E




58 MocTosAHHBIN anekTpudeckuin Tok. Cruna Toka. BekTtop nioTHOCTM Toka

59 3akoH Oma B uHTerpanbsHon u guddepeHunansHon dopmax.

60 OnekTpoaBuXyLLasa cuna NCTOYHMKA ToKa

61 3akoH [xoyns JleHua B nHTerpanbHou u anddepeHumansHon dopmax

62 SﬂeKTpW—IeCKOG none B BellecTBe. nOﬂﬂprle N HenondpHble ON3NEKTPUKU

,D,VlaﬂeKTpVIKVI BO BHELUHEM 3J1eKTpNU4YEeCKOM nore. BeKTOp nonAapn3oBaHHOCTH. ,D,VlaﬂeKTle‘-IeCKaﬂ
NnpoHNUAEeMOCTb

63

64 MarHuTHoe none B Bakyyme. BekTop MarHMTHOW MHAYKUMK

65 MHAyKuMa MarHMTHOro Nonsi NPAMONMHENHOMO NPoBOAHMKa ¢ TokoM. 3akoH Buo Casapa Jlannaca

66 Mone kpyroBoro Toka

67 3akoH AMnepa. Pamka ¢ TOKOM B MarHUTHOM norie

68 Cwvna JlopeHua

69 lMoToKk BeKTOpa MarHUTHOW UHAyKuMnN. Teopema Maycca ons MHAYKUUWM MarHMTHOro noss

70 Teopema 0 LUMPKYNSALMN MHAYKLMM MArHUTHOTO NONs MO 3aMKHYTOMY KOHTYpPY. 3aKOH MOJSIHOro ToKa.

71 MarHuTHoe none coneHounga. MarHuTHoe none Topouaa

72 ABneHne anekTpomMarHUTHOM MHAYKuun. 3akoH Papages JleHua

73 AeneHve camomHaykumun. IHOYKTMBHOCTb KOHTYpa

74 BaanmHas nHgykums. TpaHcdopmaTtop

75 OHeprus anekTpMYeckoro u MarHMTHoro nonsi. Bektop NonHTUHra

76 YpaBHeHus MakcBenna B HTerpaneHon bopme Ans Bakyyma

MarHuTHoe none B BelyecTBe. BeKTOp HaMarHM4eHHoOCTH. Hal'lpﬂ)KeHHOCTb MarHuTHoro nong. MarHuTHas
npoHNUAeMoCTb

77

78 YpaBHeHus Makceenna B anddepeHumansHon dgopme

79 Buabl marHeTukoB. [JnamarHeTvku un napamMarHeTukum

80 deppomarHeTUKn

81 OnekTpoMarHuTHble BOJTHbI. CBOMCTBA 3NIEKTPOMAarHMTHbIX BOSH

82 MHTepdepeHuns ceeTa

83 WHTepdepeHUmMst B TOHKNX NIIeHKaX

84 MpuHumn MNonreHca ®peHens

85 Oudppakuma ceeta. MeTtog 30H PpeHenst

86 Ondpakuus dpayHrodepa Ha wenu. AndpakunoHHas  peLueTka

87 Monsapwusaunsa ceeta. Bugbl nonspusaumm

88 Monsapwu3saTtopbl. 3akoH Mantoca

89 Monsapusaunsa npy oTpakeHnn n NnpenomMneHnn ceeta. 3akoH bproctepa

90 [BoriHoe nyyenpenomMneHne B Kpuctannax. Auxpomam

91 WckycctBeHHOe aBoviHoe nyyenpenomneHmne. ddekTt Keppa

92 OnTtnyeckas akTMBHOCTb BewlecTB. ekt Gapages

93 PaccesaHue cBeTta. 3akoH Panes

94 MornoweHne ceeTa. 3akoH byrepa
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95 Tennosoe nanyyeHue. NoHaTne 06 abcontoTHO YepHOM Tene

96 3aKoHbI TEeNOBOro U3ny4veHus

97 dopmyna Panes-[xuHca. YnbTpaduonetosas katactpoda

98 'MnoTesa NnaHka. OHeprusa oToHa

99 dopmyna MnaHka gns usnyyeHns abcontoTHO YepHoro Tena

100 BHewHun poToadbdekT. 3akoHbl hoToadphekTa

101 dopmyna SnHwTenHa ana dpoTtoadpcekTa

102 | OdbdbekT KomnToHa

103 KopnyckynspHo BONHOBOW Ayann3m MUKPOOOBHEKTOB

104 'vnoTesa ge bponnsa. BonHel ge bponns

105 | Ocobble cBoKicTBa MUKPOOOBHEKTOB

106 CooTHolleHusa HeonpeaeneHHocTewn [en3eHbepra

107 CnepncTeust COOTHOLLEHUS HeonpeaeneHHocTtel NenseHbepra

108 BonHoBas dyHkums. MNMpuHUMN cynepnosnuumn B KBAHTOBOW MEXaHuKe

109 YpaBHeHue WpegunHrepa ana cBo60O4HON YacTumLbI

110 YacTtuua B 6eckoHe4Ho riny6okor oqHOMEpPHOM noTeHumansHon sme. KBaHToBaHWe aHeprum




111 CtpoeHue atoma. OnbiTbl Pe3epdopaa

112 Moctynatel Bopa

113 OnbIT ®paHka 1 Nepua

114 Teopusi bopa atoma Bogopoda 1 BoaopoaonoA00HbIX MOHOB

115 | 3aKOHOMEPHOCTU B aTOMHbIX CeKTpax

116 HepocTtatkn Teopun Bopa

117 YpaBHeHue WpeaunHrepa ang atoma Bogopoaa

118 KBaHTOBbIE YMcna. NpocTpaHCTBEHHOE KBAHTOBaHWE

119 MpuHuun Maynu

120 MHoroanekTpoHHble atomsbl. [epuoanyeckmin 3akoH MeHgeneesa

121 3oHHas Teopust TBepAbix Ten. MeTtannbl, AN3NEeKTPUKN

122 MonynpoBogHuku. NMpoBogumMocTn p 1 n TUMNOB

123 CuMMeETpUYHbIE U aHTUCUMMETPUYHbIE BOSTHOBbIE (PYHKUMW. BO30HBLI 1 (hepMUOHBbI

124 CraTtuctuka ®Pepmun-Anpaka. YposeHb Pepmu

125 KoHTakTHasa pa3HOCTb NOTEHUMANoB

126 TepmoanekTpuyecTBo. Tepmonapa

127 p-n nepexon,

128 MonynpoBoaHMKOBbIE TPUOA

129 CnoHTaHHOE U BbIHYXAEeHHOe nsnyyeHue. Jlasepsbl

130 TpexypoBHeBas cxema nasepHon reHepauun. MetactabunbHbIN ypOBEHb

131 YeTbipexypoBHeEBas cxeMa nasepHon reHepauum

132 HekoTopble NpMMEHeHNs NasepHoro U3rnyyvyeHnst

133 CTpoeHune atoMHOro sapa. QHeprusi CBA3M HYKMOHOB B sape. M3oTonbl

134 | JedekT Macchl. YaenoHas aHeprust CBA3WM HYKINOHOB B aape. AoepHble Cunbl

135 Mogenwn agpa

136 PagnoaktMBHOCTL. 3aKOH paanMoakTMBHOMO pacnaga

137 Buabl pagnoakTtMBHOro pacnaga

138 AnepHble peakuun. LlenHasa peakumnsa Ha MegneHHbIX HEMTPOHax

139 | ApepHbin peakTop

140 TepmosigepHas peakums

BsanmopgeincTtaue PaanoakTnBHOIo n3ny4eHnsd ¢ BewecTtBoM. Buonornyeckoe gencrene PaanoakTnBHOIo
n3ny4vyeHua

141

142 Knaccudukauus anemeHTapHbIx Yactul,. [ToHsaTue o ctaHaapTHOWM Mogenu

143 KBapkoBasi Mmogenb sgpa

6.3.2 TunoBbIe TeCcTOBbIEe 3a4aHnA
He npegycmoTtpeHo




6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuNA (3a4ayu, KeUChbl)

1. TBepgoe Teno BpalwaeTcsl BOKPYr HEMOABMKHOW OCK MO 3aKoHy ¢ = 6t-2t3, pag. Haltu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemelaetcsa cunon F Bgonb ocu x. KoopavHaTa Tena MeHsieTcs No 3akoHy x=2t2+t +1, m.
Kakyto paboTy coBepuut cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyga 3aTyxalowmx konebaHum MasTHYKa ymeHbLLMNach B e pa3. KakoB koaddumumeHT
3atyxaHus B7?

4. B HeKoTOpoWn TemnepaTypHON 06nacTn 3HTPONUSA TEPMOAMHAMMUYECKON CUCTEMBI MEHSETCHA C TEMMEpPaTYpPoOW
no 3akoHy S=5T, [1/K. Kakoe Konn4ecTBo TeNsoTbl NONy4YaeT cuctema npu

obpatnmom HarpeBaHum B aTor obnactu ot T1 =100 K go T2 =200 K?

5. B anekTpocTtatmyeckom none, ob6pasoBaHHOM CUCTEMOW pacrnpedeneHHbIX 3apsaoB, MOTeHUMan MeHseTcs no
3aKoHy @=4x>+3z2, B. Hantn Hanps»keHHOCTb 9MeKTPMYeCcKOoro nosns B To4ke C

KoopauHaTamu x=1M, z=1Mm.

6. OnpenenuTb CKOPOCTb 3MNEKTPOHA, MPOLLEALLErO YCKOPSHOLLYI0 pa3HOCTb NoTeHumnanos Ag=2,4 B.

7. Cvna Toka B NpOBOOHUKE paBHOMEPHO Bo3pacTaeT oT 0 o0 4A B TedeHune 4c. Onpenenutb 3apsa,
npoLleawmi Npyu 3TOM No NPOBOAHMKY.

8. MarHuTHbIN NOTOK Yepea coneHong paeeH 125B6. MHOyKTMBHOCTL aToro coneHounaa 5MH. Onpegenutb
KONMYecTBO BUTKOB corleHomnaa, ecnun no Hemy npoTekaeT TOK cunon 5A.

9. lyy cBeTa, npoxoas Yepes cnov nega (n1 =1,31), nagaet Ha anMasHyto NNacTUHKY (n2 =2,42), yactnyHo
OoTpaxkaeTcs, YacTU4YHO npenomnseTcs. Kakum gormkeH 6biTb yron nageHus,

4TOObI OTPAXKEHHbIN Ny4 ObINT MakcMManbHO MNONAPU30BaH?

10. OnpegenuTb ANVHY BOJSHbI, OTBEYAKOLLENA MAaKCUMYMY MCMYyCKaTeNbHOM CnocOBHOCTN abCoNoTHO YEPHOro
Tena, ecnv ero sHepreTMyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakcMMarbHY CKOPOCTb (DOTOINEKTPOHOB, BbipbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3ITyYeHnem
¢ AnvHon BonHbl 200HM.

12. Kakomy yriny paccesiHusi oTBe4aeT MakcumMarnbHOe KOMNTOHOBCKOE CMeLLeHMe OJIMHbI BOSTHbI?

13. Hantu onvHy BonHbl ae bponnsa onsa anekTpoHoB, NpoLleALwnX YCKOPSAIOLLYI0 pa3HOCTb NOTeHUManos
Ap=100 B. Ha4anbHOM CKOPOCTbI0 3NEKTPOHOB MOXHO NpeHebpeyb.

14. nutensHOCTb BO36Y>XOEHHOro coCcTOAHMA aToma Bogopoaa 10 c. Yemy paBHa HeonpeaeneHHoOCTb B
onpegeneHnn SHepPreTMYeckoro ypoBHsa atoma?

6.4 MeToan4yeckue matepuarnbl, onpegensilowme npoueaypbl oLeHUBaHUsA pe3ynbTaToB 06yyeHusA
6.4.1 YcnoBus gonycka o6y4aroLerocs K NpoMeXxXyTo4yHoM atTtectaumm 1 NopAAoOK NMKBUAALMW aKageMU4ecKomn
3a40MKEHHOCTH

MpoBeaeHe NPOMEXYTOYHOIM aTTeCTaLMN PErNamMeEHTUPOBAHO JTIOKalNbHbIM HOPMaTUBHbLIM akToM CM6rYMNTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLErO KOHTPOIIS YCNEeBaeMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

6.4.2 dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTauMm No AucumnIiMHe

YcTHas + lMNucbmeHHas KomnbloTepHOE TECTMPOBaHME MHas

6.4.3 Oco6eHHOCTHM NpOBeAEeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHE

*B03MOXHOCTb NONBb30BaTLCSA CNPaBOYHbIMY Tabnuuamm, KanbKynsaTopoMm;
*Bpemsa Ha noaroToBky otBeTa no 6unety 45 MUHYT.

7. YHEBHO-METOAU4YECKOE U MH®OPMALMOHHOE OBECNEYEHUE OAUCLUUNIIUHDbI
7.1 YyebHasa nutepartypa

ABTOp | 3arnasue | M3patenbcTBO | oo nspaHua | Ccbinka
7.1.1 OcHoBHas y4yeb6Has nutepaTtypa
Bonkos, A. ., Kypc domsukn. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnwuesa, T. M. dusnyeckmne oCHoBbI ) . op.ru/105812.htmi
MexaHukn. MonekynspHas Aoneuk: HOHe”K,VW'
du3nka n TepmognHamumka. HaUmMoHanbHbIV 2019
OnekTpocTaTuka. TEXHUHECKIN
[MOCTOAHHBIN SNEKTPUYECKNIA yH1BEpCUTET
TOK. QNekTpomMarHeTmam
KpacHos, 1. O., dunsmka. B 2 yactax. 4.1 KpacHosipck: Cubupckui http://www.iprbooksh
Kyﬂ,pﬂBU,eBa, O.A, FOcyﬂapCTBeHHbIVI op.ru/1 07230.html
Mapkoga, O. 0., YHUBEPCUTET HayK1 U 2020
FOwkoea, E. HO. TEXHOMOMNN NMEeHN
akagemuka M. ©.
PeweTtHeBa
Omutpunesa, E. . dusnka Capartos: Ain Mn 3p 2019 http://www.iprbooksh
Megua op.ru/79822.html




3bikoBa, A. 1., dusmka. B 2 yactax. 4.1 Tomck: TomcKui https://www.iprbooks
Yepkacosa, T. B., NoNUTEXHUYECKUIM 2020 hop.ru/134309.html
KoponbkoBa, A. B. yHuBepcuTeT
BoHpaps, E. A., dusmka. B 2 yactax. Y.1. Benropoa: Benropoackuii https://www.iprbooks
JlntBuHoBa, . H. MexaHuka rocy1apCTBEHHbI hop.ru/133732.html
TEeXHOMorn4yecKuni 2022
yHuBepcuteT um. B.I".
LWyxoea, 36C ACB
ObipavH, B. B., dusmka. MexaHuka. Kemeposo: Kysbacckuii https://www.iprbooks
LWenenesa, C. A., Knm, | MonekynapHasi ousmka un rocy0apCTBEHHbIN hop.ru/128415.html
T.J1. TepMoanHaMmuka TEXHUYECKMI 2022
yHuBepcuteT nmexn T.0.
lopbayeBa
7.1.2 lononHuTenbHaa y4yebHas nutepaTypa
EpuHa, M. B., dusmka Crasponons: Cesepo- https://www.iprbooks
bepxaHsH, M. A. KaBka3ckuii hop.ru/135759.html
. 2022
degepanbHbIn
yHUBEpcUTET
Mwunosugosa, T. A., dusuka >KenesHoropck: https://www.iprbooks
CtbipaH, A. M. Cubupckas noxapHo- 2023 hop.ru/130583.html
cnacaTernbHas akagemust
MC MYC Poccum
PomaHogBa, B. B. dunsmka. Npumepsbl pelueHns . https://www.iprbooks
3agjay Mutkick: PecnyBnukatckuii hop.ru/125481.html
WUHCTUTYT
2021
npodeccnoHanbHoro
obpasoBaHus (PUMO)

7.2 NepeyeHb nNpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CMPABOYHbIX CUCTEM
1.EQWHBIN nopTan UHTEPHET TecTMpoBaHusa B cdepe obpasoBaHusa [OnekTpoHHbIn pecypc]. URL:http://www.i-

exam.ru/.

2 MHdopmaumoHHas cuctema «EguHoe okHo goctyna k obpasoBaTtenbHbIM pecypcamMy» [ONeKTPOHHbINA pecypc).

URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas usnko-maTemaTnyeckas bubnmorteka [OnNeKTpoHHbIA pecypc).
URL:http://eqworld.ipmnet.ru/ru/library.htm./

4.dun3n4eckmin HpopMaUMOHHbIV nopTan. [OnekTpoHHbIi pecypc]. URL:http://phys-portal.ru/

5.Bca dumsmka. MNMosHaBaTenbHbIM nopTan. [OnekTpoHHbin pecypc]. URL:http://www.all-fizika.com/

6.Matepuansl IHdopmaLmoHHO-06pa3oBaTenbHOM cpefbl 3ao4Hon hopmbl 0byveHns CM6ryrnTa
[OnekTpoHHLIN pecypc].

URL:http://sutd.ru/studentam/extramural_student/.

7. AnekTpoHHO-6MbnunoteyHas cuctema IPRbooks. URL:http://iprbookshop.ru/.

8.0nekTpoHHas bubnuoTeka y4ebHbix naganHun CroerynTd. URL:http:/publish.sutd.ru/.

7.3 Nepe4veHb NULEH3MOHHOIo N CBO60AHO pacnpPoCTPaHAEMOro NporpaMmMHoro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

7.4 OnncaHne maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsivHe

AyouTopusi OcHalleHune
MynbTumeguintHoe obopynoBaHue, cneumanmanpoBaHHas mebenb, gocka

JNekynoHHas

ayguTopus

CneumnanuavipoBaHHas mebenb, Aocka
YyeGHas ayautopus
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