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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuubl: ChopmmpoBaTb KoMneTeHUUM obyuvatouierocs B obrnactu pmanku Ans UCToNb30BaHUs!
3aKOHOB (QU3NKU, (PU3NYECKMX METOLOB WCCreOoBaHUs M aHanusa B oObeme, HeobxogumoM Ansi NpodyeccroHanbHOM
nesaTenbHOCTH

1.2 3agaum AUCLUUNIIUHDI:

'V|3quITb OCHOBHbIE ¢)M3M‘-I€CKVIe 3aKOHbI, rpaHnLbl N obnacTtu nx npuMeHeHusA

*N3yuntb CUMBOMUKY hU3nMyeckmx 0603Ha4YeHNIn U OCBOWTb OCHOBHbIE CMOCOGLI PELLeHUst U aHanu3a MU3NYECKnX
3agay

*Pa3BuTb HaBbIkM (PU3NYECKOTO MbILLMIEHUS!, yMEHUSI paboTaTb C pasnuyHbIMK Npubopamu

*BecTu npodeccroHarnbHbi aHanna pesynbTaToB Hay4yHO-N1abopaTopHOro 3KCnepuMeHTa

*OCBOUTb HaBbIKM CTaTUCTUYECKON O6p360TKM pe3ynbTaTtoB 3KCNEPMMEHTOB, CaMOCTOATESIbHO BbI6VIpaTb MeTodbl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 TpeboBaHus k NnpeaBapuTEeNbLHOM NOAroToBKe 06yyYatroLerocs:

MpenBapuTenbHasi NOAroToBKa NpeanonaraeT co3gaHne oCHOBbI Ans OPMUPOBaHUSA KOMMETEHLNIA, YKa3aHHbIX B M.
2, NpY N3YYEHUN OUCLIUMNIIUH:
OucumnnuHa 6asupyeTca Ha koMneTeHUMaX, COOPMUPOBAHHbLIX Ha NpeablayLwem YpoBHe 06pa3oBaHUs

2 KOMMNETEHUMUN OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlMK-1: CnocobeH pewatb Bonpocbl Npod)eccCuoHanbLHOM AeATeNIbHOCTU HA OCHOBE eCTECTBEHHOHaY4HbIX U
o6 enHXeHepHbIX 3HAHU, MeTOAOB MaTeMaTM4YeCKOoro aHanusa u MogenMpoBaHus

3HaTb: OCHOBHbIE cbmsmqecme BEJTNYUHBI U cbmsmqecme KOHCTaHTbI, X onpeaeneHne, CMbiCI 1 eanHULbl X USMepeHna,
OCHOBHbI€ 3aKOHbI qI)VI3VIKVI n (bmsmqecme ABNeHns;
CBA3b (*)M3V|KVI C MHXXeHepHbIMK gncumninnHammn

YmeTb: uncnonb3oBaTb (jI)VI3VIl~IeCKVIe 3aKOHbl U OOBACHATb (*)M3MHeCKI/Ie ABneHna Ona peweHuna pasnnyHbiX 3adad B
npodeccnoHanbHoOM AeATENbHOCTY;
MCMOoNb30BaThb Pa3fMyHble METOANKN (PU3NYECKUX U3MEPEHUIA, aHaNU3MpoBaTb M 0bpabaTbiBaTh NOyYeHHbIE pe3ybTaThbl

BnapgeTb: HaBblkamu €CTeCTBEHHOHay4YHOro MblLlLUIeHUA;
HaBblKaM¥n NPaKTU4EeCKOro npuMeHeHnAa OCHOBHbIX 3aKOHOB (bVISVIKVI B ﬂpOCbECCI/IOHaJ'IbHOl;I [eATeNbHOCTHU;
(t)VI3VI‘-IeCKVIMVI mMeTogamMmu nccrnegoBaHunAa

OlK-3: Cnoco6eH NnpoBOAUTbL U3MEePEeHUA NapaMeTPOB CTPYKTYPbl, CBOUCTB XyAOXXEeCTBEHHbIX MaTepuaros,
XY/A0XeCTBEHHO-MPOMbILLNEHHbLIX 06 LEKTOB U TEXHONOrM4eCcKux NpoLeccoB UX U3roTOBNEHUSA

3HaTb: MeToAbl U3MEPEHUS (PUNYECKNX BEMNYMH;
napamMmeTpbl ¥ XapakTEPUCTUKM N3MEPUTESbHBLIX NPMBOPOB;
MeToZbl OnpeaeneHunst NorpeLlHOCTN (PU3NYECKUX BEMNUYMH

YmeTb: npon3BoaANTb U3AMepeHna (*)I/I3I/I‘-IeCKV|X BEJNTNYUH;
oueHmBaTb NOrpeLllHoCTb M3MepeHHOVI (bVI3VNeCKOIZ BEJTMYUHDbI;
aHanmsnpoBaTb (bI/I3VILIECKVIe npoueccChbl 1 nony4vYeHHble pe3ynbTaTtbl M3MepeHVIIZ

BnageTb: HaBbIKaMu NPaKTUYECKOro NPUMEHEHWSI METO0B U3MEPEHUST PU3NYECKNX BENUYMH;
HaBblKaMu pacyeTa NorpeLLHocTeln N3MepsieMblX PU3NYECKMUX BEMUYMH;
HaBblKaMy NPaBUIIbHON 3KCMyaTaLM OCHOBHbIX NMPpUB0poB 1 060pyaoBaHNsA A5 USMEPEHUs PU3NYECKUX BENUYMH

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNNWHE

KoHTakTHaga paboTa

o X
5B~ MHHoBAaL. dopma
HanmeHoBaHue 1 cogepxaHue pasgenos, g 2o CP H P
TeM 1 viet . S 8| Nex Mp. | Na6. opmbl | TEKyL|ero
y4eBHbIX 3aHATUN ) (vachbt) .
oL (vacbl) | (4acel) | (4achkl) 3aHATUN KOHTpONA

Paspgen 1. MexaHuka

Tema 1. KuHemaTuka noctynaTenbHOro 1
BpaLLaTenbHOro ABMXEeHUS
MpakTnyeckoe 3aHaTue 1. KuHematnka
nocTtynatensHoro AswxeHus. KuHematuka 1 5 3 3
BpaLLaTENbHOIO ABMKXEHUS

JlabopatopHoe 3aHATME: BBepeHne B
TEOPUIo 1 K
norpelwHocTen. Metoabl 06paboTkm

Tema 2. luHaMmnka nocTynaTenbHOro u
BpaLLaTeNbHOro ABWKEHNSA TBEPOOro Tena.
3akoHbl HbloToHa

MpakTnyeckoe 3aHaTue 2. finHamunka 2 2 4 3
nocTynaTensHOro 1 BpalaTensHoro
OBWXEHMUS

JlabopaTopHoe 3aHsaTHe: Paszgen "MexaHuka"




Tema 3. CBoKCTBa NPOCTPaAHCTBA M BPEMEHM.
3aKoHbl COXpaHEHUs1 3HEPTUn, UMMNYIbCA,
MOMeEHTa umnyrnbsca

MpakTnyeckoe 3aHsTMe 3. 3aKOoHbI
COXpaHeHUs aHeprumn, NMMNyrnbLca, MOMeHTa
umnynsca

MpakTnyeckoe 3aHsTME 4. BoinonHeHne
KOHTpOnbHOM paboThbl Ne1

Tema 4. SnemeHTbl crieumansHoOM 1 obLen
TEOPUN OTHOCUTENBHOCTH

Paspen 2. MexaHun4yeckne konebdaHusa u
BOJHbI

Tema 5. CBOGOAHbIE rAPMOHMYECKNE
KonebGaHus. 3aTyxatwLme 1 BblHYXOEHHbIE
konebaHus. Pe3oHaHc

Tema 6. Ynpyrue BosHbl. BonHoBoe
ypaBHeHue

MpakTnyeckoe 3aHsaTMe 5. CBOOOAHbIE
rapmoHunveckme konebaHus. CnoxeHue
konebaHuin. 3aTtyxarowme konedaHus.
Ynpyrue BOSHbI

JlabopaTopHoe 3aHaTue: Pasgen
"MexaHu4veckune konebaHusi 1 BONHbI"

Pasgen 3. MonekynsapHas dusuka u
TepMoanHaMuKa

Tema 7. MKT ngeanbHbix rasos. [lepeoe
Havano TepMoAMHaMMKKN. TennoeMKoCTb
MpakTnyeckoe 3aHsTHE 6. YpaBHEHME
COCTOSIHMSA naeanbHoro rasa. Misonpouecchl

Tema 8. OHTponua. Bropoe Havano
TepMmoanHaMmukn. Teopema HepHcTa
MpakTnyeckoe 3aHaTHe 7. [NepBoe 1 BTopoe
Ha4yano TepMOAMHAMUKU

JlabopaTtopHoe 3aHaTue: Pasgen
"MonekynspHasa dusnka n TepmognHammka”

Tema 9. CtaTuctnyeckme pacnpegeneHms
MakcBenna " BonbumaHa.
BbapomeTpuyeckas

Tema 10. ABneHusa nepeHoca. ArperatHoe
COCTOSIHME BelllecTBa

MpakTnyeckoe 3aHsTME 8. BbinonHeHune
KOHTpOnbHOW paboTbl Ne2

JlabopaTopHoe 3aHATUue: MToroBoe 3aHsATHNE

WUtoro B cemectpe (Ha kypce anga 3A0)

KoHcynbTauumn n npoMexyToyHasa atrectaums
(Ok3ameH)

16

16

16

33

2,5

24,5

Pasgen 4. OnekTpn4ecTsBo U MarHeTmuam

Tema 11. SnekTpuyeckoe none B BakyyMme.
BenuuuHel, xapaktepusytoLine
aneKTpocTaTu4eckoe nose, U CBA3b Mexay
HUMM

MpakTnyeckoe 3aHaTMe 9. 3akoH KynoHa.
HanpspkeHHOCTb 3NeKTPOCTaTUYECKOro Nonsi.
Teopema Naycca

MpakTtnyeckoe 3aHaTue 10. MNMoTeHuman.
CBA3b MexXay HanpsKeHHOCTbIO U
noTeHunanom

JlabopatopHoe 3aHATHe: BBOgHOE 3aHATME
"OnekTponameputenbHble Npnbdopsbl. Knacc
TOYHOCTU 3NEKTPON3MEPUTENBHBIX NPNOOPOB.
OnpegeneHue norpeLHocTn npubopa no
Knaccy ToyHocTtun"




Tema 12. dnekTpudeckoe none B BELLECTBE.
OuanexkTpukn. MNMonapusaums AN3NeKTPUKOB B
ANEKTPUYECKOM norse. SHeprus
3MEKTPUYECKOTO MONs. DNEKTPUYECKNIA TOK
MpakTnyeckoe 3aHaTME 11. 3aKOHbI
NOCTOSAHHOIO TOKa

JlabopaTopHoe 3aHaTue: Pasgen
"OnekTpnyecTso”

Tema 13. MarHuTHOe nosie B Bakyyme.
3akoHbl MmarHeTusma. fsneHue
3NEKTPOMarHUTHOWM MHAYKUMW. Y paBHEHMS
Makcsenna B HTerpanbHon popme ans
BaKyyma.

MpakTnyeckoe 3aHsaTUE 12. 3aKOHbI
marHeTnama. Cuna JlopeHua
MpakTnyeckoe 3aHsTe 13. 3aKOH NOJTHOMO
TOKa. SBneHne 3reKkTpoOMarHMTHON NHOYKUNN
JlabopaTtopHoe 3aHaTue: Pasgen
"MarHeTtunam"

Tema 14. YpaBHeHns Makceenna B
anddepeHymnansHon gopme.
OnekTpoMarHuTHble BosHbl. CBoWCTBa
ANEKTPOMarHMTHbIX BOMH. NHTepdepeHuuns n
andopakums

Tema 15. Bzanmopgencrteue
3MNEeKTPOMAarHNTHOrO M3Ny4YeHUs C
BellecTBOM. 3akoHbl Panes, byrepa.
MonsipnsoBaHHOE 3EKTPOMarHUTHoe
n3nyyeHune

MpakTtnyeckoe 3aHsaTME 14. BbinonHeHne
KOHTpOnbHOM paboTbl Ne1
JlabopatopHoe 3aHaTue: Pasgen
"Mongapusaumsa ceeta”

Pasgen 5. KsaHToBas dmsmka. Pusnka
TBEpPAOro Tena. AgepHas dusmka

Tema 16. TennoBoe N3ny4yeHme 1 3aKoHbI
abcontoTHO YepHoro Tena. PoToadhdexT.
Odpdekt KomntoHa

MpakTnyeckoe 3aHsaTUe 15. 3aKoHbI
TENNoBOro nanyyeHms. otoaddekr.
OppekT KomntoHa

Tema 17. KopnyckynsipHO-BOHOBOM
Ayanuam. BonHbl ge bpoiins. CooTHoLeHus
HeonpeaeneHHocTel 'en3eHbepra.
BonHoBas dyHKumsA. YpasHeHue LpeanHrepa
MpakTtnyeckoe 3aHsaTMe 16. CooTHOLWLEHME
HeonpegeneHHocTten ["enseHbepra.
YpaBHeHue LpeanHrepa

Tema 18. 3oHHasa Teopusi TBEPAbIX TEM.
Jlasepsl

JTabopaTtopHoe 3aHATHe: Pa3gen: "KeaHToBas
dunsunka"

Tema 19. CTpoeHune aTOMHbIX SAep.
PaguoaktmuBHOCTb. faepHble peakunm
MpakTnyeckoe 3aHaTMe 17. BoinonHeHne
KOHTpOnbHOW paboTbl Ne2

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyToyHas
aTTectauus

17

17

17

30

2,5

24,5

Bcero koHTakTHas pa6ota un CP no
AuCUMUNNnHe

104

112




4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-leGHbIM nriaHoOM He npegyCcMOoTpeHO

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasaTteneun, KpUTepMeB U CUCTEMbI OLLEHUBAHUS pPe3ynbTaToB 00y4YeHus

5.1.1 NokasaTenu oueHNBaHUA

Kon
KOMMeTeHUUn

lMoka3aTenu oueHnBaHNS pe3ynbTaToB 0byveHus

HanmeHoBaHMe oLuEeHOYHOro
cpeactea

OriK-1

PopMynNUpPyeT N MHTEPNPETUPYET OCHOBHbIE 3aKOHbI:

MEXaHWKWU, MONEKYNSIPHOM (OU3NKM N TEPMOAMHAMMKW, SNEKTPUYECTBA U
MarHeTu3mMma, KBaHTOBON PU3NKH.

CooTHocKT cnocobbl 06paboTkM pesynbTaTtoB y4ebHoro nabopaTtopHoro
3KCMNepMMEHTa C 3fieMeHTaMn TEOPUM NOTPELLHOCTN.

PelaeT TMnoBble 3a4a4n No OCHOBHbIM pasgernamM Uusnku.

OrliK-3

dopmynupyeT n  06bACHAET cnocobbl n3mepeHns HPU3NYECKUX BENUYMH
1 MeToAbl onpeaeneHuns NorpeLLIHoCTy.

PasnuyaeTt n o6ocHOBLIBaET BbIOOP M3MEPUTENBHbLIX NPUOOPOB.
Onpepgenset cuctemy npubopa, LeHy AeneHus 1 ero NorpeLlHocTb.
AHanuaupyeT nony4eHHble pesynbTaThl.

PewaeT TWNOBbIE, KONMMYECTBEHHBbIE N KAYECTBEHHbIE 3afauM.

5.1.2 Cuctema n KpuTepumn oLeHUBaHUA

LLikana oueHnBaHuA

KpuTepun oLeHMBaHUA COPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHoe cobecenoBaHme MncemeHHas paboTta

5 (oTnmn4HO) nnTepaTtypon; o6bACHSAET B3anMOCBS3b

OOyyvaroLmics nokasblBaeT BCECTOPOHHEE
U rnyGoKoe 3HaHWE OCHOBHbIX (OU3NYECKNX
3aKOHOB, CBOOOAHO OPUEHTMPYETCS B
OCHOBHbIX MOHATUAX, TEPMUHAX U
onpeageneHnax npu oteeTte,; yCBourn
OCHOBHYI0 1 3HaKOM C [OMNONHUTENBbHOW

OCHOBHBbIX (PM3NYECKMX 3aKOHOB U UX
3Ha4yeHne ans nocneayowen
npodeccnoHanbHOM AeATENBHOCTY;
NposiBNSIET TBOPYECKNE CMOCOBHOCTU 1
LLUMPOKYIO 3pYAMLIMIO B NCMOMb30BaHUK
yyebHoro matepuana.

4 (xopoLuo) YPOBEHb 3HAHUIN OCHOBHbIX (PU3NYECKNX

OObyuatoLmiics nokasbiBaeT JOCTATOUHbIN

3aKOHOB, OPUEHTUPYETCA B OCHOBHbIX

MOHSATUSX U ONPEAEnNeHNsIX; YCBOUN
OCHOBHYIO NUTEPATypy; AonyckaeT
He3HauMTenbHble MOrpeLLUHOCTH Npu
OTBETax Ha BONPOCHI 3k3aMeHaLMOHHOIO
GuneTa n JONOSHUTENbHbIE BOMPOCHI
npenogaeaTens.

3 (yooBneTBOpUTENbLHO)

OO6y4atoLmiica nokasbiBaeT 3HaHUS
y4yebHoro maTepunana B MMHUMarnbHOM
obbeme; MmoxeT chopMynupoBaTb
dm3nyeckmne 3aKoHbl, MOHATUS 1
onpegenexHns, Ho Npu 3ToM, Aonyckas
60sbLLIOE KONMUYECTBO HEMPUHLMMNUATBHBIX
OLUMBOK; 3HAaKOM C OCHOBHOW NUTEPATYPOW;
[JOMYyCKaeT CyLLLeCTBEHHbIE OLLINOKN B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
UX NoJ pykoBOACTBOM MnpenoaaBaTensi.




2 (Hey[OBMNETBOPUTENBLHO) | MOHATUAX U ONpeAeneHnsX; NNoxo 3HaKoM

Obyuvarowmicsa He umeeT JOCTaTOYHOro
YPOBHS 3HAHUSA ANCUMUNINHbBI, HE MOXET
chopmMynmMpoBaTb OCHOBHbIE hu3nyeckue
3aKOHbI; NIOXO0 OPUEHTUPYETCSH B OCHOBHbIX

C OCHOBHOW NUTepaTypoi; AonyckaeT npu
OTBETE Ha 3K3aMeHe CYLLIECTBEHHbIE
OLUMGKM 1 HE MOXET YCTPaHUTb UX Aaxe
nog PyKoBOACTBOM MpenoaasaTens.

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HeO6GX0AUMbIEe AN OLleHKN 3HAHWUW, YMEHUMN,
HaBbIKOB U (UNN) ONbiTa AeATeNbHOCTH
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | PopMynNnpoBKM BONPOCOB
Cemectp 1
1 KnuHemaTnka nocTynaTenbHOro ABWMXEHNUS MaTepuarnbHON TOYKM
2 KuHemaTuvka BpallaTtenbHOro ABMKEHNS MaTtepuanbHON TOYKN 1 TBepAoro Tena
3 CBA3b MeXay NMHEVHBbIMU M YIIOBLIMU XapakTepUCTUKaMUN OBMKEHMUS
4 OnHamuka noctynatensHoro aAsmxeHust. NMoHATre ueHTpa uHepuun. 3akoHbl HeloToHa
5 MoHsaTHe 06 umnynbce, MOMEHTE MMMNYNbCa, MOMEHTE CUbI
6 MoMeHT nHepLumnn TBepaoro Tena
7 OvHamuka BpalLaTenbHOro ABmKeHUs TBepAoro Tena. Bropon 3akoH HbloToHa Ansa BpallaTenbHOro ABMXeHUS
8 MpeacraBneHne o MexaHnyeckom aHeprun. KuHetnyeckas, noteHumanbHas aHeprusi. Pabota cunbl
9 3aKoH coxpaHeHNsi MexaHU4eCcKon aHepruu
10 3aKkoH coxpaHeHus umnyrbca
11 3aKkoH coxpaHeHWss MOMeHTa UMnyrnbca
12 CBoWicTBa NPOCTPaHCTBA Y BPEMEHWN: OOHOPOAHOCTL MPOCTPAHCTBA, N30TPONUsi MPOCTPAHCTBA, OQHOPOAHOCTb
BpemeHun. CBA3b C 3aKOHaMW COXpaHeHUs
13 Mpeobpa3oBaHusa koopaANHAT U BPEMEHM B Krnaccuveckon pmauke. MpuHUMN oTHocuTenbHocTn Manunes
14 Moctynatel JWHWTENHa
15 MpeobpasoBaHua koopanHat 1 BpemeHu JlopeHua
16 Cnepnctsust 3 npeobpasoBaHuin JlopeHua
17 PenaTnBuCTCKUIN 3aKOH CITOXEHUS CKOPOCTEN
18 PensTtusucTckas gnHammka
19 B3anmocsssb Macchl 1 aHeprun. dopmyna SuHWTENHa
20 MoHATne 06 o6LLEe TeopUN OTHOCUTENBHOCTHU
21 KonebaTenbHoe aBmkeHne. MapMoHMYeckne nuHerHble KonebaHus
22 CnoxeHvne ogHOHaNpaBneHHbIX U B3aUMHO  NepneHANKYNspHbIX konebaHui
23 3aTyxatwwme konebaHus
24 BbIHyaeHHble konebaHus
25 ABneHne Pe3oHaHca
26 BonHbl B ynpyron cpege
27 YpaBHEHUe Nf0CKON BOSHbI
28 BonHoBoe ypaBHeHune
29 OcHoBHble nonoxeHuss MKT rasos. oeanbHbin ras
30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lanbTtoHa
31 MapameTpbl MaKPOCOCTOAHMS CUCTEMBI. TepmognHamuyeckas Temnepartypa 1 fasrneHue. YpaBHeHue
MenpgeneeBa-KnaneripoHa
32 Yucno cteneHen ceoboabl MoONekyn naeanbHoro rasa. Pabota n BHyTpeHHsS 3Heprusi ngeanbHOro rasa
33 lMNepBoe Havyano TepMoanHaMmKu
34 M3onpouecchbl
35 TennoeMKocTb MaeanbHOro rasa
36 ApnabaTtunyeckuii npouecc. YpaBHeHne agmnabaTtbl
37 MoHaTne 06 sHTponum no Knaysuycy. KadectBo aHeprum
38 CraTtuctudeckuin Bec. QHTponusa no bonbumany
39 BTopoe Ha4ano TepMogMHamMukm




40 Pacnpegenexue monekyn no ckopoctaMm (pacnpegenerHve Makcsenna)

41 BapomeTpuyeckasn popmyna

42 PacnpegeneHvne monekyn no sHeprusam (pacnpegenexHme bonbumaHa)

43 dusmnyeckas knHeTvka. CpeaHsas anvHa ceoboaHoro npodera v ahpeKTUBHLIM AMaMeTP MOSEKYN

44 Oundpdysmsa

45 TennonpoBoAHOCTb

46 flBneHne BA3KOCTU

47 ArperatHoe cocTosiHue BelecTBa. Kpuctannuyeckme n amopdHole Tena

48 YpaBHeHue coCcTosHMSA peanbHoro rasa. M3otepmbl peanbHOro rasa

49 dasoBble nepexonbl. TponHasa To4ka

50 Mogenu ctpoeHus xuakocten. NoBepxHOCTHOE HaTshxeHue. KanunnsapHele aBneHns

Cemectp 2

51 OnekTpudeckue 3apsabl. Mogenb To4e4HOro 3apsiaa u MOAenu ¢ HenpepbiBHBIM pacnpeaeneHnemM 3apsaa

52 3akoH KyrnoHa. HanpspkeHHOCTb aneKkTpocTaTuyecKkoro nons

53 lMoTok BekTOpa HanpsKeHHOCTU aneKkTpocTaTuyeckoro nons. Teopema [faycca ans sekropa E

54 Mpumepbl pacyeTa nonen 6e€CKOHEYHOM NITOCKOCTH, 3apsKEHHOW cdepsbl, Wapa

55 MoTeHuWan anekTpocTaTUYeCcKoro Nons

56 B3anmocBa3b Mexay HanpsbKeHHOCTbIO M NOTEHLManom

57 Linpkynsumsa sektopa E. Teopema o uupkynsaumm Bektopa E

58 MocToAHHBIN GHEKTvaI‘-IeCKVIVI Tok. Cvna Toka. BekTop nnoTHocTM Toka. 3akoH Oma B MHTErpansHom u
anddeperHumanbHon dopmax

59 OnekTpu4yeckoe none B BellecTse. MMonspHbIe U HenonsipHble AN3aNekTpukn. BekTop nonsipusoBaHHOCTH.
OuanekTpnyeckas NpoHULAEMOCTb

60 MarHuTHoe none B Bakyyme. BekTop MarHUTHOM MHAYKLMK

61 3akoH bBwuo Casapa Jlannaca. HOQyKums MarHMTHOro nonsi NpsIMOSIMHENHOro NPOBOAHKKA C TOKOM. [None
KpYyroBoro Toka

62 3akoH Amnepa. Pamka ¢ TokoM B MmarHUTHOM none. Cuna JlopeHua

63 lMoTok BEKTOpa MarHUTHOW MHAyKUMK. Teopema o umpkynsauum Bektopa B. 3akoH nonHoro Toka. Teopema
Maycca ans MHAYKUUM MarHUTHOTO Nons

64 MarHuTHOe none coneHonga n Toponga

65 fBneHne anekTpomarHMTHOM nHAaykuun. 3akoH Papages JleHua

66 fBneHne camonHaykumn. MHOYKTMBHOCTb KOHTYpa. B3anmHas nngykuua. TpaHcdopmaTtop

67 OHeprusa anekTpnYeckoro U MarHMTHOro nons. Bektop MoiHTUHra

68 YpaBHeHusa MakcBenna B MHTerpanbHow doopme A5is Bakyyma

69 MarHuTHOe norne B BelecTBe. BekTop HamarHM4yeHHOCTU. HanpspkeHHOCTb MarHuTHoro nond. MarHntHas
NPOHMLIAeMOCTb

70 Bugbl marHeTvkoB. inamarHeTukn n napamarHeTuku, peppomarHeTmkm

71 OnekTpoMarHUTHble BOMHbI. CBOMCTBA 3MEKTPOMArHUTHBLIX BOJTH

72 UHTepdepeHuusa ceeTa

73 Oudppakunsa ceeta. MNMpuHuun MNonreHca dpeHens. Metoa 30H PpeHens

74 Monsipusaums ceeTa. Buabl nonspusauuu. Monspusatopbl. 3akoH Mantoca

75 [BoriHoe nyyenpenomnenue. VickycctBeHHoe ABOViHOE Nnyyenperomnenue. OddekT Keppa

76 OnTtunyeckas akTMBHOCTb BellecTB. Addekt Papanes

77 PaccesHue n nornoweHmne ceeta. 3akoH Panes. 3akoH Byrepa

78 Tennosoe nany4deHue. NoHaTre 06 abcontoTHO YepHOM Tene. 3akoHbl TeNnsoBOro N3nyyeHus

79 ®opmyna Panesa-[xuHca. M'vmnoTesa MNnaHka. Popmyna MNnaHka ans nanyyeHnst abcontoTHO YepHoro Tena

80 BHewwHun botoadpdpekT. 3akoHbl hoToachdekTa. Popmyna dnHwTenHa ans doToadekTa

81 KopnyckynsipHO BONTHOBOW Ayanuam MUKpoobbekToB. 'unoTtesa ae bpovins. BonHbl ae bpoiins

82 Ocobbie cBoncTBa MVIKp006'beKTOBu. COE)THOLIJGHVIFI HeonpegeneHHocTewn Men3eHbepra. Cnencreus
COOTHOLLEHUsI HeonpeaeneHHocTew eseHbepra

83 BonHOBaﬂ_cbyHKuMﬂ. MpuvHUMN cynepnosunumm B KBAHTOBOW MexaHuke. YpasHeHue LpeauHrepa ang
cBob6OHOW YacTuLbI

84 YacTtuua B 6ecKoHeYHO rnyboko o4HOMEPHON NoTeHLMansHom sme. KBaHToBaHWe aHeprum

85 CtpoeHue atoma no Pesepdopay. MNocTtynaTbl Bopa. Teopusi Bopa atoma Bogopoaa 1 BOAOPOA0N0A00OHbIX
NOHOB

86 KBaHTOBbIE Yncna. MNpocTpaHCTBEHHOE KBaHTOBaHME

87 MpuHumn Maynu. MHOroanekTpoHHble aToMbl. [epnognyeckuin 3akoH MeHgeneesa




88 30HHas Teopua TBepablixX Ters. MeTtannsl, ONIANEKTPUKN. nOHyHDOBOD,HVIKVI. npOBOD,VIMOCTVI P nnTMNoB

89 YpoBeHb ®epMu. KoHTaKkTHasi pa3HOCTb NoTeHUManos. TepMO3NeKTPUYECTBO. p-N Nepexos

90 CnoHTaHHoE 1 BbIHY>XJEHHOE U3ly4eHune. J'Ia3epb|. Tpex N 4YeTbipexypoBHEBasd cxema nasepHon reHepauum

91 CTpoeHve aTOMHOr0 siapa. QHEPrusa CBA3W HYKNOHOB B siape. M3oTonsbl

92 [edekT maccbl. YaenbHasa sHeprust CBA3W HYKMOHOB B aApe. SaepHble cunbl

93 Mopenun sigpa

94 PagunoaktMBHOCTb. 3akoH pagnoakTMBHOro pacnana. Buabl pagnoaktueHoro pacnaga

95 AnepHble peakumu. LlenHasa peakuus Ha MeaneHHbIX HeATpoHaXx

96 ApnepHbii peakTop

97 TepmosigepHas peakumsi

BaaumogencTaune pagmoakTUBHOMO N3NyyYeHns ¢ BellecTBoM. bruonornyeckoe gencrene pagnoakTMBHOroO
n3ny4yeHus

98

99 Knaccudukaumsa anemeHTapHbIX Yactuu. [NoHAaTue o ctaHaapTHOM Moaenu

100 KBapkoBas mogernb sapa

5.2.2 TunoBble TeCTOBbIE 3a4aHusA

He npegycmotpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, Kenchbl)

1. TBepgoe Teno BpallaeTcsi BOKPYr HEMOABMKHOWM OCKU MO 3akoHy ¢ = 6t-2t3, paa. HanTtu yrnosoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemeltaetcsa cunon F sgonb ocu x. KoopamMHaTa Tena MeHseTcs Mo 3aKoHy X=2t%+t +1, m.
Kakyto paboTy coBepLumnT cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyaa 3aTyxatowmx konebaHumn MasTHMKa yMmeHbLIMnach B e pa3. KakoB koaddumumeHT
3aTyxaHus B?

4. B HekoTOpOW TeMNepaTypHOn 061acTn 3HTPONUSA TEPMOANHAMUYECKON CUCTEMbI MEHSIETCS C TEMMEPATYpPON
no 3akoHy S=5T, /K. Kakoe konmyecTBo TENNOThI NOMy4aeT cuctema npu

obpaTtmmom HarpeBaHum B aTon obnactn ot T1 =100 K go T2 =200 K?

5. B anekTpocTaTtMyeckom none, obpa3oBaHHOM CUCTEMOW pacnpeaerneHHbIX 3apsaoB, MoTeHUuan MeHAeTcs no
3aKoHY @=4x?+3z?, B. HanTu Hanps»KeHHOCTb aNeKTpUYeCcKoro nons B To4ke C

KoopauHaTamm x=1m, z=1m.

6. OnpegenuTb CKOPOCTb 3MEKTPOHA, NPOoLUEALIEro YCKOPSIIOLLY pasHoCTb NoTeHuuanos Ap=2,4 B.

7. Cuna Toka B NpOBOAHMKE paBHOMEPHO Bo3pacTaeT oT 0 A0 4A B TedeHue 4c. Onpegenutb 3apsa,
npoLueaLwmnin Npy 3TOM No NPOBOSHWUKY.

8. MarHuTHbIM NOTOK Yepe3 coneHong paseH 125B6. MIHOyKTMBHOCTL aToro coneHonaa 5MH. Onpepenntb
KONIMYECTBO BUTKOB COfleHOMAa, eCrn N0 HEMY NMPOTEKaeT TOK curnom 5A.

9. lyy cBeTa, Nnpoxoas Yepes crnov nbaa (n1 =1,31), nagaet Ha anMasHyo NNacTUHKY (n2 =2,42), yacTn4Ho
OTpaxaeTcsi, YaCcTU4YHO npenomnseTcsi. Kakum gormkeH 6bITb yron nageHus,

4TOObI OTPAXKEHHbIN Ny4 OblNT MakcMManbHO MONAPU30BaH?

10. OnpegenuTb AMAVHY BOSHbI, OTBEYAOLLEN MAaKCMMYMYy UCMYyCKaTeNbHON CNOCOBHOCTN abCoMNOTHO YEPHOTO
Tena, ecnv ero aHepreTnyeckas cBeTMMOCTb paBHa 3BT/cm?.

11. OnpegenuTb MakcumarnbHyl CKOPOCTb (DOTO3MNEKTPOHOB, BbIpbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3MyYeHem
C AnnHoM BonHbl 200HM.

12. Kakomy yrny paccesiHusi oTBe4aeT MakcumaribHOe KOMNTOHOBCKOE CMeLLeHNe ANNHbI BOMHbI?

13. Hantu gnvHy BonHbl ge Bponnsa onsa anekTpoHoB, NPOoLIeALnX YCKOPSOLLY pasHOCTb NOTEeHUMarnos
A@=100 B. HayanbHOW CKOPOCTbIO 3MIEKTPOHOB MOXHO NpeHebpeyb.

14. nntenbHOCTb BO30YXAEHHOro cCOCcTosHUS aToma Bogopoga 10 c. Yemy paBHa HeonpegeneHHOCTb B
onpeaeneHun aHepreTM4eckoro ypoBHs atoma?

5.3 MeToau4yeckue matepuanbl, onpegensilowme npoueaypbl OLeHUBaHUSI 3HAHUW, YMEeHUN, BNnageHun (HaBbIKOB
¥ (UNKN) NPaKTUYECKOro onbITa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4arowerocs K NpoMexXyTo4yHoOM aTtrecTauum 1 nopsaok NMMKBUAaLumn akageMmyeckomn
3a00MKEHHOCTHU

MpoBeneHne NPOMEXYTOYHON aTTECTaLMN pernameHTMpoOBaHO foKanbHbIM HOpMaTMBHBIM aktom CM6IMYMNTA
«lMonoxeHue 0 NpoBeAeHUM TEKYLLEro KOHTPOMS yCreBaeMOoCTU 1 NPOMEXYTOYHOM aTTecTaumnm obyyatoLwmxcay»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauuMm No AUcumninHe

YcTHas + [NMncbmeHHasn KomnbloTepHOE TeCTUpOBaHUe NHasa

5.3.3 Ocob6eHHOCTHK NpoBeAeHUs NPOMeXYTOYHOM aTTecTaumm No gUcCUUniMHe

*Bo3MOXHOCTb NONb30BaThCA CNPaBOYHbLIMK TabnuuamMm, KanbKynaTopom;
*Bpems Ha nogrotoBky oTBeTa no 6unety 45 MUHYT.



6. YYHEBHO-METOANYECKOE N UH®OPMALMOHHOE OBECNEYEHUE OANCUUNITUHDI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue M3paTtenbcTBo | [oa nspaHusa | Ccbinka

6.1.1 OcHoBHas y4yebOHas nutepartypa

AnbikoBa, O. M. MonekynsipHasi pmanka n AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOAMHAMUKN AcTpaxaHCKwii 0p.ru/99503.html

rocyqapCTBEHHbIN
YHUBEPCUTET, 2019
MN3paTenbCcknin Aom
«AcTpaxaHckui
YHUBEPCUTET»

MNapuakos, A. H. KsaHTOBas cusmnka ans CapaToB: By3soBckoe 2019 http://www.iprbooksh
WHXXEHepOoB obpasoBaHue 0p.ru/86463.html

Ab6gpaxmaHoBa, A. X. | dusuka. AnekTpmnyectso KasaHb: KasaHckui http://www.iprbooksh

HauMOHarnbHbIN 0p.ru/95059.html
ncenegoBaTenbCKUn 2018
TEXHONOIMMYECKNN
yHUBEpCUTET

OmuTtpmes, O. C., duanka. KpaTtkmi kypc Tam6oB: TamboBCKuUi https://www.iprbooks

Ncaesa, O. B., rocyapCTBEHHbI 2021 hop.ru/122988.html

Ocunoea, U. A., TEXHUYECKUN

XonoaunuH, B. H. yHuBepcuteT, O6C ACB

Kysbmunueea, B. A., Kypc nekuuii no obuien Mocksa: MockoBckas http://www.iprbooksh

MoHomopes, O. A. duauke. YacTtb |. MexaHuka rocyaapcTBeHHas 2016 0p.ru/65845.html
N MoneKkynapHasa (*)VISVIKa akagemuns BOOHOro

TpaHcnopTa

6.1.2 [lononHuTenbHasa y4yebHas nutepartypa

LWTbirawes, A. A., 3apayun no cdmsmke. Hosocubumpck: https://www.iprbooks

Mencaxoswny, HO. T. MexaHuka. MonekynsipHas HoBocubupckuii hop.ru/91200.html
husnka 1 TepMoaMHaMMKa. rocyaapCTBEHHbIN 2017
OneKkTpruYecTso TEXHUYECKUN

yHMBEPCUTET

Omutpnesa, H. T, Obwas dunsnka. Tomck: MsgaTenbckui https://www.iprbooks

Yarnkosckas, O. H., leomeTpuyeckas n BofiHoBasi Jom Tomckoro 2020 hop.ru/116814.html

EOHapHVIKOBa, E. H. OnNTUKa rocygapcTBeHHOro

yHMBEpCUTETA

MepmuHos, A. B., O6was cdusnka. 3agaum ¢ Capartos: Bysosckoe 2020 https://www.iprbooks

Bapkos, 1O. A. peLLeHnsMmn obpasoBaHue hop.ru/95156.html

PymbliHCcKkas . T, ®usmka. llabopaTopHbIn http://publish.sutd.ru/

MBaHoBa C. 1O., NPaKTUKYM. tp_ext_inf_publish.ph

WMeanos K. I., CamocTosiTensHas paboTa Cne.: cnerynTa 2017 p?id=2017470

Bes3HocoBa B. B.,

Bypkosa J1. A.

Kabnykosa H.C. ®dunsmka. OCHOBHbIE 3aKOHBbI http://publish.sutd.ru/
MEXaHUKN U MOMEKYNSAPHOWN cne.: cnierynrta 2019 tp_ext_inf_publish.ph
ur3nkn p?id=2019125

PomaHoBa, B. B. ®u3snka. Mprmepsbl pelLeHns . https://www.iprbooks
3agad Murck: Pecnybnukackuit hop.ru/125481.html

WNHCTUTYT
2021
npodeccnoHanbLHOro
obpasosaHus (PUMO)
BeTpoea, B. T. ®uanka. C6opHMK 3agav MuHck: Bbiwanwas 2015 https://www.iprbooks
Lkona hop.ru/48021.html

CasenbeBa M. HO. dunanka. DNEKTpU4EeCTBO U http://publish.sutd.ru/
MarHeTm3Mm. JlabopaTopHble Cre.: crieryntg 2015 tp_ext_inf_publish.ph
paboThl p?id=3121

BangrmnHa O. A. duanka http://publish.sutd.ru/

Che.: crieryntg 2018 tp_ext_inf_publish.ph
p?id=2018208
bapcykos, B. ., dunsnka. MexaHuka Tam60B: Tam6oBCKUi https://www.iprbooks

OmuTtpmes, O. C. rocyaapCTBEeHHbIN 2015 hop.ru/63918.html

TEXHUYECKUN
yHuBepcuteT, O6C ACB




6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U MH(OPMALIMOHHO-CNPABO4YHbIX CUCTEM

1.EQnHbIN nopTan MHTEpPHET TECTMPOBaHUSA B cdhepe obpasoBaHnsa [ANeKTpoHHbIN pecypc]. URL:http://iwww.i-
exam.ru/.

2 MHdopmaumoHHas cuctema «EgnHoe okHo focTtyna k obpasoBaTenbHbIM pecypcamy [QNEKTPOHHbIN pecypc).
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas umanko-maTemaTndeckas bnbnmnorteka [OneKTpoHHbIA pecypc).
URL:http://eqworld.ipmnet.ru/ru/library.htm./

4.dnsnyecknin MHOOPMaLNOHHbIN nopTan. [OnekTpoHHbI pecypc]. URL:http://phys-portal.ru/

5.Bcsa umsumka. NosHaBaTenbHbI nopTtan. [OnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/

6.Matepuansl HdopmaunoHHo-obpasoBaTenbHOM cpeabl 3ao4Hon oopmbl 0byveHusa Cr6ryrnTa
[OnekTpoHHbI pecypc].

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

7. OnekTpoHHO-6nbnunoteyHas cnucrema IPRbooks. URL:http://iprbookshop.ru/.

8.0nekTpoHHas 6ubnuoTteka y4ebHbix naganun CroryrnTd. URL:http:/publish.sutd.ru/.

6.3 NMepe4veHb NINLEH3UOHHOIO U CBO6GOAHO pacnpocTpaHAeMOoro NporpaMmMHOro oéecneyeHus
Okonor, MNAOB — 3konor, KotenbHble, AT — Skonor
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOW ANA OocyLlecTBNeHUA o6pa3oBaTenbHOro
npouecca no gucuunnvHe

AyanTtopus OcHalleHune

MynbTumeauninHoe 060 OBaHue, cneunanuanposaHHas mebenb, Jocka
JlekumoHHas y A PYA H P A

ayautopusi

CneumnanuavpoBaHHas Me6enb, gocka
YuebHas ayantopus
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