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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 Tpe6oBaHuA K NnpeaBapuUTENIbLHON NOANOTOBKE 06y4alolerocs:
MpenBapuTenbHas NoAroToBka NpeanonaraeT co3aaHne OCHOBbI Anst (hOPMUPOBaHMS KOMNETEHLMI, YKasaHHbIX B M.
2, NPy U3y4eHUn QUCLIMMNINH:

OucumnnuHa 6a3V|pyeTcs| Ha KOMNeTeHUunsAX, CC*)OpMVIpOBaHHbIX Ha npegbigyuwiemMm ypoBHe O6pa3OBaHVIF|

2 KOMNETEHLUMN OBYYAIOLLEIrocA, @ OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMINHBI

OlMK-1: Cnocob6eH NnpuMeHATbL ecTeCTBEHHOHay4YHble U ObLenHXeHepHble 3HaHUA, MeToAbl MaTeMaTU4YEeCKoro
aHanusa n MmoaenupoBaHUsl, TEOPETUYECKOro U IKCNepUMeHTanLHoro uccrnegoBaHus B npodeccuoHanbLHoOn
AeATeNbHOCTH;

3HaTb: OCHOBHLIE 3aKOHbI U (bmsmqecme ABNeHuaA, ¢)M3qucme BeNIMYNHbI N KOHCTaHTLI, UX onpefeneHna n eauHunubl
n3mepeHund; OCHOBHbIEe Ccnocoo6bI O6pa6OTKI/l pe3ynbTaTtoB 3KCNepnMeHTarlbHbIX nccrnegoBaHumn

YMeTb: ncnonb3oBaTb cbmamqecme 3aKOHbI M 06 BACHATD cbmsmqecme ABNEeHUA ana peweHna pa3nnyHbiX 3agad

BnapgeTb: HaBblkamu npakTn4ecKoro npuMmeHeHnsa 3akoHoB CbVISVIKVI

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTa

o &
55~ WHHoBaL, dopma
HanmeHoBaHue n cogepxaHuve pasgenos, | § £ 0O CP 4 P
Tem n A s 8| Jlex Mp. | na6. opmbl | TekyLero
y4ebHbIX 3aHATUI 220 (vachbl) .
oL (vacwl) | (vachl) | (vacel) 3aHATUN KOHTpONA

Paspgen 1. MexaHuka

Tema 1. KuHemaTuka noctynaTenbHOro 1
BpaLlaTenbHOro ABUXEHUS
MpakTnyeckoe 3aHsTme 1. KuHematuka 2 2 10
nocTtynatenbHOro asmkeHns. KnHematumka
BpaLLaTENbHOro ABMXEHUS

Tema 2. [luHamuka noctynaTenbHOro u

BpallaTenbHOro ABWXKXEHNSA TBepaoro Tena.
3akoHbl HbloToHa > > 8
MpakTnyeckoe 3aHaTHE 2. IMHamMumka
nocTynaTensHOro 1 BpalwaTenbHOro K
OBWXKeHUs

Tema 3. CBoncTea NPOCTPaHCTBA U BPEMEHM.
3aKOHbI COXpaHEHWsT SHEPTUM, UMMNYIbCa, 1
MOMEHTa Umnynbca

MpakTnyeckoe 3aHsTre 3. 3aKOHbI
COXpPaHeHMWs 3HEPTUK, UMMYTbCca, MOMEHTA
uMnynbca

MpakTnyeckoe 3aHsTUe 4. BoinonHeHue
KOHTpOnbHOM paboTbl N1

Tema 4. dnemeHTbl cneunanbHon n obLuen

2 10,75
TEOPUU OTHOCUTENBHOCTH

Pasgen 2. MexaHunyeckue konebaHus u
BOJSHbI

Tema 5. CBOGOAHbIE rAPMOHMNYECKMNE (@]
konebaHus. 3aTyxalLume 1 BbIHYXXAEHHbIE 1 6
konebaHunsi. PesoHaHc




Tema 6. Ynpyrue BonHbel. BonHosoe
ypaBHeHUne

MpakTnyeckoe 3aHsTre 5. CBoboaHbIE
rapMoHuyeckue konebanus. Cnoxexve
konebaHui. 3atyxatowme konedaHus.
Ynpyrue BOMHbI

Pasgen 3. MonekynapHas dmsvka u
TepmoauHamMmmka

Tema 7. MKT ngeanbHbix rasos. [Nepsoe
Hayano TepMOoAMHaMUKKKN. TennoeMKoCTb
MpakTnyeckoe 3aHsaTHe 6. YpaBHeHMe
COCTOSIHMS ngeanbHoro rasa. /sonpouecchl

Tema 8. QHTponus. Bropoe Havano
TepmoanHaMmukn. Teopema HepHcTa
MpakTnyeckoe 3aHaTue 7. [NepBoe 1 BTopoe
Ha4yano TepMOAMHAMUKU

MpakTnyeckoe 3aHsTME 8. BbinonHeHune
KOHTpOrnbHOM paboTbl Ne2

Tema 9. Ctatuctuyeckne pacnpegeneHms
Makcsenna " BonbumaHa.
BapomeTpuyeckas

Tema 10. AsneHusa nepeHoca. ArperaTtHoe
COCTOsiHME BellecTBa

Utoro B cemecTtpe (Ha kypce ans 3A0)

KoHcynbTaumm n npoMexyToyHas
aTTecTauus

16

16

75,75

0,25

Pasgen 4. SﬂeKTpM‘-IeCTBO N MarHeTmn3m

Tema 11. SnekTpmyeckoe norne B BakyyMe.
BenunuuHbl, xapaktepuaytoLine
arekTpocTaTUYeCcKoe Norsie, U CBA3b MEXAY
HUMU

MpakTnyeckoe 3aHsTue 9. 3akoH KynoHa.
HanpspkeHHOCTb 3NeKTPoCTaTU4EeCKoro Nons.
Teopema MNaycca

Mpaktnyeckoe 3aHsTme 10. MNoTeHuman.
CBsA3b Mexay HanpsHKeHHOCTbIO U
noTeHunanom

JlabopaTtopHoe 3aHATWEe: BBOgHOE 3aHATHE
"OnekTponamepuTensHbie npnbopsl. Knacc

TOYHOCTU 3NTEKTPOU3MEPUTESTTIbHbIX I'Ipl/l60pOB.

OnpegeneHune norpeLHocTn npubopa no
Knaccy ToyHocTtun"

Tema 12. dnekTpuyeckoe nose B BELLECTBE.
OuanekTpuku. Monapunsauusa AMaNeKkTPUKoB B
ANEeKTpUYECKoM none. 3Heprus
3MNeKTPUYECKOro Nons. ANeKTPUYECKnNii ToK
MpakTnyeckoe 3aHsaTue 11. 3aKkoHbI
NOCTOSIHHOIO TOKa

JlabopatopHoe 3aHaTue: Pasgen
"OnekTpuyecTtso”

Tema 13. MarHuTHOE norne B BakyyMme.
3akoHbl MarHeTusmMa. AsnexHue
3NEeKTPOMarHUTHON MHAYKUUKN. YpaBHEHNUS
Makcsenna B nHTerpanbHon popme ans
BaKyyma.

MpakTnyeckoe 3aHaTME 12. 3aKOHbI
marHeTuama. Cuna JlopeHua. 3akoH
MOMNHOro Toka. BneHne anekTpomMarHMTHON
NHOYKUUN

MpakTnyeckoe 3aHaTMe 13. BoinonHeHne
KOHTpOnbHOM paboTbl N1

JTabopaTtopHoe 3aHsTue: Pasgen
"MarHeTunam"




Tema 14. YpaBHeHns Makceenna B
anddepeHumansHon opme.
OnekTpomarHuTHble BomnHbl. CBONCTBA 2
ANEeKTPOMarHUTHbIX BOSH. MHTepdepeHums u
andpakums

Tema 15. Bsaumopgencraume
3NEeKTPOMAarHMTHOrO N3ny4YeHus c
BellecTBOM. 3akoHbl Panes, bByrepa.
MonspusoBaHHOE 3MEKTPOMArHUTHOE 2
n3nyyeHune

JlabopaTopHoe 3aHaTue: Pasgen
"Monapusaums ceeta”

Pasgen 5. KsaHtoBas ¢umsuka. dusmka
TBEpOoro tena. AaepHas gusmka

Tema 16. TennoBoe n3nyyeHme 1 3aKoHbI
abcontoTHO yepHoro Tena. PotoadhdexT.
Od ekt KomnToHa

MpakTnyeckoe 3aHaTME 14. 3aKOHbI
TENNoBOro nsnyyeHms. Potoaddekr.

O ekt KomnToHa

Tema 17. KopnyckynspHO-BOHOBOM
ayanuam. BonHbl ge bponnsi. CooTHoLEHMs
HeonpeaeneHHocTen 'enseHbepra.
BonHoBasa dyHkums. YpasHeHue LLpeanHrepa
MpakTtnyeckoe 3aHsTMe 15. CooTHOLWEHME 2 4
HeonpeaeneHHocTel 'en3eHbepra.
YpaBHeHue LLpeauHrepa

MpakTnyeckoe 3aHsaTME 16. BbinonHeHne
KOHTpOnbHOW paboTbl Ne2

Tema 18. 3oHHasa Teopust TBEpPAbIX TEN.
Jlazepsbl

JlabopaTopHoe 3aHsATHe: Pa3gen: "KBaHToBas
pusmka"

Tema 19. CTpoeHne aToMHbIX siAep.
PaanoakTMBHOCTb. AQepHble peakumm

Utoro B cemecTtpe (Ha kypce ans 3A0) 17 17

17

30

KOHCYJ'IbTaLI,VII/I N NPOMEXYTO4YHaA

atrTectauuna 2,5

24,5

Bcero koHTakTHasa pa6ota n CP no

85,75
AUCLMMIIMHE

130,25

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoektupoBaHue y4eBHbIM MaHoOM He NPeLyCMOTPEHO

5. ®OHJ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUSA MPOMEXYTOYHOM ATTECTALIUU
5.1 OnucaHue nokasatenen, KPUTEPMEB U CUCTEMbI OLlEHUBaHUSA pe3ynbLTaToB o6yyeHus

5.1.1 NokasaTenu oueHUBaHUA

Kon

MokasaTenu oueHMBaHWA pe3ynbLTaToB 0byyeHusi
KOMMeTeHLMM

HanmeHoBaHMe OLEeHOYHOro
cpeacTea

dopMynMpyeT U UHTEPNPETUPYET OCHOBHbLIE 3aKOHbI:

OrK-1 Teopun NOrpeLlHoOCTU.

OCHOBHbIM pasaenam puanku.
OO6BbSACHAET B3aMMOCBSA3b OCHOBHBLIX (OU3NYECKNX 3aKOHOB U UX
3Ha4yeHve Npu pellueHnn 3agad.

MEeXaHWKWN, MOMNEKYNSPHON (PU3NKN U TepMOOUHAMUKM, SNEKTpUYecTBa n
MarHeT13Ma, KBaHTOBOWM (OU3NKKN; COOTHOCUT Crocobbl 06paboTkm
pe3ynbTaToB y4e6HOro NabopaTopHOro 3KCNepPUMEHTA C ANeMeHTaMm

PewaeT TvnoBble, KONUYECTBEHHbIE U KAYECTBEHHbIE 3a4a4uM No




5.1.2 Cnucrema v KpuTepmm oL eHNBaHUA

Lkana oueHuBaHus

Kputepumn oueHnBaHna chopMMpPOBaAHHOCTM KOMNETEHLIMI

YcTHoe cobecenoBaHmne

MucbmeHHas paboTa

5 (oTnnyHO)

Ob6yuarloLumincs nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHNe OCHOBHbIX (PU3NHECKNX
3aKOHOB, CBOOOOHO OpPUEHTUPYETCH B
OCHOBHbIX MOHATUAX, TEPMUHAX U
onpeageneHnax npu oteeTe,; yCcBoun
OCHOBHYO 1 3HaKOM C JONOMHUTENBHON
nMTepaTypon; 06bACHAET B3aMMOCBS3b
OCHOBHbIX (O13NYECKUX 3aKOHOB U MX
3HayeHWe Ans nocneaytoLlen
npodeccroHanbHoON AeATenbHOCTY;
NposiBNSET TBOPYECKME CNOCOBHOCTU 1
LLIMPOKYIO 3pYANLNIO B UCMONb30BAHUN
y4ebHoro matepuana.

4 (xopoLwuo)

Obyuatowmics nokasbiBaeT JOCTATOUHbIN
YPOBEHb 3HAHMIN OCHOBHbIX (PU3NYECKNX
3aKOHOB, OPUEHTUPYETCSA B OCHOBHbIX
NOHATUAX N ONpeneneHnsx; yCBoun
OCHOBHYHO NnUTepatypy; Aonyckaet
He3Ha4uTerbHble NOrPEeLLIHOCTI Npn
oTBeTax Ha BOMNpPOChl 3K3aMeHaLNOHHOIo
fbuneTta n gononHMTENbHbIE BONPOCHI
npenogaearens.

3 (yooBneTBOpUTENbHO)

ObyuatoLwmiics nokasbiBaeT 3HaHMS
y4yebHOro matepvana B MUHUMarbHOM
obbeme; MoxeT chopMynmMpoBaTb
r3nyeckmne 3akoHbl, MOHATUS U
onpeaeneHusl, Ho Npu 3ToM, Aonyckas
60MbLUIOe KONUYECTBO HEMPUHLMMNANBHbBIX
ownbok; 3HaKoM C

OCHOBHOI NUTEpaTypoit; AonycKkaeT
CYLLIECTBEHHbIE OLUNGKM B OTBETE Ha
3K3aMeHe, HO MOXET YCTPaHWUTb X Nop
PYKOBOACTBOM MpernofasaTensi.

2 (HeyOoBNETBOPUTESBHO)

Ob6yvatowmimnca He meeT 4OCTaTOYHOro
YPOBHS 3HAHUSA OANCUUMNINHBI, HE MOXET
chopmMynunpoBaTb OCHOBHbIE (husnyeckme
3aKOHbI; MSI0OXO OPUEHTUPYETCH B OCHOBHbIX
MOHATUSAX U ONpeaeneHnsX; NIoxXo 3HaKOM
C OCHOBHOW nNuTepaTypoW; gonyckaeT npwm
OTBETE Ha 3K3aMeHE CYLLIECTBEHHbIE
OLIMBKM N HE MOXKET YCTPaHUTb X Aaxe
noa pyKoBOoACTBOM MpenogaBaTens.

3ayTeHo

O6yyatoLmiica nokasbiBaeT BCECTOPOHHEE
1 rny6okoe 3HaHue OCHOBHbIX (PN3NYECKUX
3aKOHOB, CBOBOHO OPUEHTUPYETCSH B
OCHOBHbIX MOHATUSX, TEPMUHAX U
onpegeneHusx; yCBOU OCHOBHYIO U
3HaKOM C OMOSTHUTENBHOW NUTEPaTypoOn;
MOXeT 0O bACHUTL B3aMMOCBSI3b OCHOBHbIX
PU3NYECKnX 3aKOHOB M X 3HaAYEHWe Anis
nocnegytoLen npogeccuoHarnbHon
[eATenbHOCTU; NPOosiBNseT TBOpYeCcKue
CnocobHOCTU B UCMOMNb30BaHUK y4ebHoro
mMaTepuana.




Ob6yuyatowmincsa He umeeT JOCTaTOYHOro
YPOBHS 3HAHUSA ANCLUUMINHDI; HE MOXET
cchopmMynunpoBaTb OCHOBHbIE hranyeckme
3aKOHbI; NSIOX0 OPUEHTUPYETCH B OCHOBHbIX
He 3auTteHo NOHATUAX U ONpPeaeneHnsiX; NoxXo 3HaKoM
C OCHOBHOW NUTEpaTypoit; AonyckaeT npwu
OTBETE Ha 3a4eTe CYLLECTBEHHbIE OLLIMOKN 1
He MOXET YCTPaHWUTb MX Jaxe nog
PYKOBOACTBOM NpenogaBaTternsi.

5.2 TunoBble KOHTPOJIbHbIE 3aaHUSA UNKN UHbIe MaTepuanbl, Heo6xoAnMble AN OLeHKU 3HaHUW, YMEHUN,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | DOpMYNMpPOBKM BONPOCOB
Cemectp 1
1 KuHemaTtuka noctynarternibHOro ABmxXeHus MaTepmnanbHON TOYKU
2 KuHemaTuka BpallaTenbHOro ABMKEHNS MaTtepuanbHON TOYKN 1 TBepAOro Tena
3 CBA3b MeXay NMUHENHBbIMW M YINOBBLIMU XapakTepucTUKaMun ABMKEHUS
4 OvHamuka noctynatensHoro aAsvxeHus. MNMoHATre ueHTpa uHepuun. 3akoHbl HeloToHa
5 MoHsaTue 06 umnynbce, MOMEHTE MMMNyNbca, MOMEHTE CUfbl
6 MoMeHT nHepLun TBepaoro Tena
7 [nHamunka BpalwlaTenbHOro ABMXeHNsa TBepAoro Tena. Bropon 3akoH HeloTOHa Anst BpawaTenbHOro ABUKEHUS
8 MpeacraeneHne o MexaHnyeckom aHeprun. KuHetnyeckas, noteHumanbHasn aHeprusi. Pabota cunbl
9 3aKoH coxpaHeHNsi MexaHU4eCcKon aHepruu
10 3aKkoH coxpaHeHus umnyrnbca
11 3aKkoH coxpaHeHWss MOMeHTa UMnyrnbca
12 CBoWicTBa NPOCTPaHCTBA Y BPEMEHWN: OOHOPOAHOCTb MPOCTPaHCTBA, N30TPONUsi NPOCTPAHCTBA, OOHOPOAHOCTL
BpemeHu. CBA3b C 3aKOHaMW COXpaHeHus
13 Mpeobpa3oBaHusa koopaNHAT M BPEMEHM B Krnaccuveckon pmauke. MpuHUMN oTHocuTenbHocTn Manunes
14 MocTtynaTel JMHLWTENHA
15 MpeobpasoBaHua koopanHat 1 BpemeHu JlopeHua
16 Cnepnctsust u3 npeobpasoBaHuin JlopeHua
17 PenaTnBuCTCKUIN 3aKOH CITOXEHUS CKOpPOCTEN
18 PensTtusucTckas gnHammka
19 B3anmocsssb Macchl 1 aHeprun. dopmyna SuHWTENHa
20 MoHATne 06 o6LLEe TeopuUn OTHOCUTENBLHOCTH
21 KonebaTenbHoe aBmkeHne. MapMoHMYeckne nuHerHble kKonebaHus
22 CnoxeHvne ogHOHaNpaBneHHbIX U B3aUMHO  NepneHANKYNspHbIX kKonebaHunin
23 3atyxatowme konebaHms
24 BbIHyXaeHHble konebaHus
25 fBneHne Pe3oHaHca
26 BonHbl B ynpyron cpege
27 YpaBHeHUe N0CKON BOSHbI
28 BonHoBoe ypaBHeHune
29 OcHoBHble nonoxeHuss MKT rasos. oeanbHbin ras
30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, JansToHa
31 MapameTpbl MaKPOCOCTOSIHMSA CUCTEMbI. TepMoguHamumyeckasa Temnepartypa v gasrneHue. YpaBHeHue
MeHnpeneesa-KnanenpoHa
32 Yucno cteneHen ceoboabl MONeKyn naeanbHoro rasa. PaboTta n BHyTpeHHsIS 3Heprusi ngeanbHOro rasa
33 lMNepBoe Havyano TepMoanHaMUKK
34 M3onpouecchbl
35 TennoeMKocTb MaeanbHOro rasa
36 ApnabaTtunyeckuii npouecc. YpaBHeHne agnabaTtbl
37 MoHaTne 06 sHTponum no Knaysuycy. KadectBo aHeprum
38 Crartuctudeckmii Bec. AHTponust no bonbumany
39 BTopoe Ha4ano TepMoguHamMuKm




40 Pacnpegenerue monekyn no ckopoctaMm (pacnpeaeneHne Makceenna)

41 BapomeTpuyeckasn popmyna

42 PacnpegeneHvne monekyn no sHeprusam (pacnpegeneHme bonbumaHa)

43 dusmnyeckas knHeTvka. CpeaHas anvHa ceoboaHoro npodera v adhpeKTUBHLIN AUaMeTP MOSEKYN

44 Oundpdysmsa

45 TennonpoBoAHOCTb

46 flBneHne BA3KOCTU

a7 ArperatHoe coctosiHue BelecTa. Kpuctannuyeckme n amopdHoele Tena

48 YpaBHeHue COCTOAHNA peanbHOro rasa. aoTepmbl peanbHOro rasa

49 dasoBble nepexoabl. TponHas Touka

50 Mopenu cTpoeHus xugkocten. [NoBepxXHOCTHOE HaTskeHne. KanunnspHble sBneHus

Cemectp 2

51 OnekTpudeckue 3apsabl. Mogenb To4e4HOro 3apsifja U MOAenu ¢ HenpepbIBHBIM pacnpeaeneHnemM 3apsiga

52 3akoH KynoHa. HanpsikeHHOCTb 3neKkTpocTaTU4ecKoro nosns

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

54 Mpumepbl pacyeTa nonen 6e€CKOHEYHOM NITOCKOCTH, 3apsKEeHHOW cdepsbl, Wwapa

55 MoTeHuuWan anekTpocTaTUYeCcKoro Nons

56 B3anmocBsa3b Mexay HanpsKeHHOCTLIO U MoTeHLuanomM

57 LUnpkynsumsa sektopa E. Teopema o unpkynsaumm Bektopa E

58 [MocTosiHHBIN GHEKTvaI‘-IeCKVIVI Tok. Cuna Toka. Bektop nnotHocTh Toka. 3akoH Oma B MHTErpanbHou n
anddepeHumansHom dopmax

59 OnekTpu4yeckoe none B BellecTse. [MonspHbIE U HENONSIPHbIE ANANEKTPUKN. BEKTOP NOnsprM3oBaHHOCTH.
OuanekTpnyeckas NpoHUMLAEMOCTb

60 MarHuTHoe none B Bakyyme. BeKTop MarHUTHOM MHAYKLMK

61 3akoH bBwuo Caapa Jlannaca. NHayKums MarHMTHOro nonsi NpsIMONIMHEMHOro NPOBOAHMKa C TOKOM. [one
KpYroBoro toka

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

63 lMoTok BekTOpa MarHMTHOM UHAYKUMN. Teopema o umpKynsiumm Bektopa B. 3akoH nonHoro Toka. Teopema
"aycca Ans nHAYKUMM MarHUTHOro Nons

64 MarHuTHoe none coneHovaa v Toponaa

65 fBneHve anekTpomarHMTHOM nHAyKumn. 3akoH ®apages NeHua

66 ABneHne camonHaykuun. IHOYKTMBHOCTL KOHTYpa. BaaumHasa nHgykums. TpaHchopmaTtop

67 OHeprusa aneKkTp1YecKoro U MarHMTHOro nons. Bektop MoiHTUHra

68 YpaBHeHusa Makceenna B MHTerpanbHow opme A5is Bakyyma

69 MarHutHoe none B BellecTBe. BekTop HamarHnyeHHoCcTN. HanpsxxeHHOCTb MarHUTHoro nons. MarHuTHas
NPOHNLIAEMOCTb

70 Bugbl marHeTvkoB. lnamarHeTukn n napamarHeTuku, peppomarHeTukm

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 NnyyenperiomneHue. OddekT Keppa

76 OnTuyeckas akTMBHOCTb BelecTB. AdcpekT Gapages

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

78 Tennosoe nany4yeHue. NoHaTre 06 abcontoTHO YepHOM Tene. 3akoHbl TensoBOro N3nyyeHus

79 dopmyna Panesa-[xuHca. M'mnoTesa MNnaHka. ®Popmyna MNnaHka ans nanyyeHnst abconoTHO YepHOro Tena

80 BHewwHun potoadpdpekT. 3akoHbl hoToacbdekTa. Popmyna dnHwTenHa ans goToadekTa

81 KopnyckynsapHo BonHOBOM oyanvu3amMm MMKpoobbekToB. mnoTtesa ae bponns. BonHel ge Bponns

82 Ocobble cBoncTBa MVIKp006'beKTOBV. COE)THOLIJGHVIFI HeonpegeneHHocTewn MenseHbepra. Cnencreus
COOTHOLLEHWNst HeonpeaeneHHocTew enseHbepra

83 BOJ‘IHOBaﬂvdJyHKLWIH. MpuHUMN cynepnosnuun B KBaHTOBOM MexaHuke. YpaBHeHue WpeanHrepa ans
cBOOOAHOW YacTuLpl

84 YacTtuua B 6eckoHeYHo rnyboko o4HOMEPHON NoTeHLMansHom ame. KBaHToBaHWe aHeprum

85 CtpoeHue atoma no Pesepdopay. MNocTtynaTel Bopa. Teopusi Bopa atoma Bogopoaa 1 BO4OpPoAonoA0OHbIX
NOHOB

86 KBaHTOBbIE YMCcna. MNMpoCcTpaHCTBEHHOE KBAHTOBaHWe

87 MpuHumn Maynu. MHoroanekTpoHHble aTtoMbl. [epuoamyeckuit 3akoH Mengeneesa




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

89 YpoBeHb ©epMu. KoHTaKkTHas pa3HOCTb NoTeHUManos. TepMO3NEKTPUYECTBO. p-N Nepexos

90 CnoHTaHHoE 1 BbIHY>XJEHHOE U3ly4eHune. J'Iaaepbl. Tpex N 4yeTbipexypoBHEBasd cxema nasepHon reHepauum

91 CTpoeHve aToMHOro siapa. QHEPrusa CBA3M HYKNOHOB B siape. M3oTonsbl

92 [edekT macchl. YaenbHasa sHeprust CBA3M HYKMOHOB B aApe. SaepHble cunbl

93 Mopenun sigpa

94 PagunoaktMBHOCTb. 3aKkoH pagnoakTMBHOro pacnana. Buabl pagnoaktueHoro pacnaga

95 AnepHble peakumun. LienHasa peakuusa Ha MeaneHHbIX HeMTpoHax

96 ApnepHbin peakTop

97 TepmosigepHas peakuus

BaaumogencTaune pagmoakTUBHOMO N3NyyYeHns ¢ BellecTBoM. bruonornyeckoe gencrene pagnoakTMBHOrO
n3nyyeHmns

98

99 Knaccudukaumsa anemeHTapHbIX Yactuu. [NoHAaTue o ctaHgapTHOM Mogenu

100 KBapkoBas mogernb sapa

5.2.2 TunoBble TeCTOBLbIE 3af4aHnsA

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

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

2. Teno maccon 2 kr nepemellaetcsa cunon F sgonb ocu x. KoopamMHaTa Tena MeHseTcs Mo 3aKoHy X=2t2+t +1, m.
Kakyto paboTy coBepLumnT cuna 3a 2 c?

3. 3a Bpems 1c amnnntyga 3atyxarwmx konebaHnm masTHMKa yMeHbLUMnach B € pas. KakoB koadhuumneHT
3aTyxaHus B?

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

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

5. B anekTpocTaTtMyeckom norne, obpa3oBaHHOM CUCTEMOW pacnpeaerneHHbIX 3apsaoB, MoTeHUuan MeHAeTcs no
3aKOoHy @=4x2+3z2, B. HanTu Hanps»KeHHOCTb 3MeKTpUYeCcKoro 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 TeveHue 4c. OnpegenuTs 3apsa,
npoLueaLwmnin Npy 3TOM No NPOBOSHWUKY.

8. MarHuTHbI NOTOK Yepe3 coneHoung paseH 125B6. MIHOYKTUBHOCTL 3Toro coneHounaa 5MH. Onpeaenntb
KONIMYECTBO BUTKOB COSfleHOMAa, eCrnn NO HEMY NMPOTEKaeT TOK cunom 5A.

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

4TOObI OTPAXKEHHbIN Ny4 OblNT MakcMManbHO MONAPU30BaH?

10. OnpegenuTb ANAMHY BOSHbI, OTBEYAOLLEN MAaKCMMYMYy UCMYyCKaTeNbHON CNOCOBHOCTN abCoMNOTHO YEPHOTO
Tena, ecnv ero sHepreTmyeckasi CBeTMMOCTb paBHa 3BT/cm?.

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

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

13. Hantu gnvHy BonHbl ae Bponnsa onsa anekTpoHoB, NPOoLUeALnX YCKOPSOLLY pasHOCTb NOTEHUMarnos
A@=100 B. HayanbHOM CKOPOCTbIO IMEKTPOHOB MOXHO NpeHebpeyb.

14. nntenbHOCTb BO30YXOEHHOro COCTOSHNS aToma Bogopoga 10 c. Yemy paBHa HeonpegeneHHOCTb B
onpeaeneHun aHepreTM4eckoro ypoBHs atoma?

5.3 MeToauyeckue MaTepuansi, onpegensiolwne npoueaypbl oLeHUBaHUA 3HaHUWA, YMeHUW, BnaaeHU (HaBbIKOB
1 (MNn) NpakTUYECKOro onbITa AeATeNnbHOCTH)

5.3.1 YcnoBus gonycka oby4atrolierocsi K npoMexxyTo4Holn atTectaumu U Nopsaok NMKBUAALMM aKaaeMnyeckomn
3a0MKeHHOCTH

MpoBeaeHe NPOMEXYTOYHOW aTTeCTALMUN PErNAaMEHTUPOBAHO JTOKaNbHbIM HOPMaTUBHLIM akToM CI6IYMTA
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLENO KOHTPOSS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm obyyaroLwmxca»

5.3.2 ®opma npoBefeHUsl NPOMEXYTOUYHOM aTTecTauum No AUCLUUNAuHe

YcTHas + MucemeHHada KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTHK NpoBeAeHUs NPOMeXYTOYHOM aTTecTaumm No gUcCUUniMHe

*BO3MOXHOCTb NONBb30BaTLCSA CNPaABOYHLIMU TabNMLaMK, KarnbKynaToOpoMm;
*Bpemsa Ha noaroToBky otBeTa no 6unety 45 MUHYT.



6. YYHEBHO-METOOAUYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE AUCLIUMIIUHDI
6.1 YyebHasa nutepartypa

ABTOp

3arnaeve

MN3paTenbcTBO

| [oa uspaHua |

Ccbinka

6.1.1 OcHOBHas y4yeb6Hasa nuTtepaTtypa

Mapwakos, A. H.

KeaHTOBas dusmka anga

CapartosB: By3soBckoe

http://www.iprbooksh

MHXXEHepoB obpa3zoBaHue 2019 0p.ru/86463.html

AnbikoBa, O. M. MonekynsipHasi usuka u AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOOUHAMMWKM AcTpaxaHCKwii 0p.ru/99503.html

rocyaapCTBEHHbIN
YHUBEPCUTET, 2019
MN3paTenbCcknin Aom
«AcTpaxaHckui
YHUBEPCUTET»

Omutpumes, O. C., dusmka. Kpatkum kypc Tam60B: TamboBCKUit https://www.iprbooks

Ucaera, O. B., rocygapCTBEHHbIN 2021 hop.ru/122988.html

Ocunosa, U. A., TexXHU4YecKkum

Xonogunux, B. H. yHusepcuteT, 35C ACB

Kysbmunyesa, B. A., Kypc nekuun no obuen MockBa: MockoBckas https://www.iprbooks

MoHomopes, O. A. ¢pusmke. Hactb |. MexaHuka rocyaapcTeeHHas 2016 hop.ru/65845.html
N MonekynapHasa cbm3vn<a akagemMuns BOOHOro

TpaHcnopTa
AbgpaxmaHoBa, A. X. | P13uka. DneKkTpuyecTBo Ka3zaHb: KazaHckui https://www.iprbooks
HaLMOHanNbHbIN hop.ru/95059.html
nccnenoBaTenbCKUi 2018
TEXHOMOMMYECKNI
yHVMBEpcuTeT

6.1.2 [lononHuTenbHasa y4yebHas nutepartypa

WTbirawes, A. A., 3agauu no dusnke. Hosocubumpck: http://www.iprbooksh

MercaxoBuy, HO. T. MexaHuka. MonekynsapHas HoBocnbupckuii op.ru/91200.html
(husnka n TepmMoanHamMmKa. rocy4apCTBEHHbII 2017
OrnekTpu4ecTso TEXHWUYECKMIA

yHVMBEpcuTeT

Omutpnesa, H. T, O6was durauka. Tomck: MisgaTensckuin https://www.iprbooks

Yankosckasi, O. H., "eomeTpuyeckasa n BonHoBasi [om Tomckoro 2020 hop.ru/116814.html

BboyapHukoBa, E. H. onTuka rocy4apCTBEHHOro

yHMBepcuTeTa
Bansrnua O. A. dunsmka http://publish.sutd.ru/
cno.: crieryntg 2018 tp_ext_inf_publish.ph
p?id=2018208

MepmuHoBg, A. B., Obwasn dursmka. 3agaum c Capatos: By3oBckoe 2020 http://www.iprbooksh

Bapkos, 1O. A. peLueHnamm obpasoBaHue op.ru/95156.html

Betpoea, B. T. dusuka. CoopHMK 3agay MwuHck: Beiwanwag 2015 http://www.iprbooksh

Wwkona op.ru/48021.html
PomaHogBa, B. B. dusuka. Npumepsl peleHns . https://www.iprbooks
3apay Murck: PecnybnnkaHckuii hop.ru/125481.html
WUHCTUTYT 2021
npodeccnoHanbLHOro
obpasoBaHua (PUMO)

PymbliHckas U. T, dusuka. NlabopaTopHbIv http://publish.sutd.ru/

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

MBaHoB K. I, CamocTosiTensHas paboTa Cne6.: crnerynTn 2017 p?id=2017470

BesHocosa B. B.,

Bypkosa J1. A.

CasenbeBa M. 1O. dunsmka. SNEeKTPU4ECTBO U http://publish.sutd.ru/
MarHeTusMm. JlabopaTopHble Che.: crieryntg 2015 tp_ext_inf_publish.ph
paboThl p?id=3121

Kabnykosa H.C. ®dunsnka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHWKN 1 MONEKYNsiPHOWN cre.: crieryntg 2019 tp_ext_inf_publish.ph
PU3nkn p?id=2019125

Bapcykos, B. U., dusumka. MexaHuka Tam6os: TamBoBCKUi http://www.iprbooksh

OmuTtpmes, O. C. rocyaapCTBEHHbIN 2015 0p.ru/63918.htmi

TEXHUYECKUN
yHuBepcuteT, 96C 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
MicrosoftOfficeProfessional
Microsoft Windows
Okonor, MNAOB — 3konor, KotenbHble, AT — 3konor

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

AyauTopus OcHalleHne

MynbTuMmeauiiHoe obopyaoBaHue, crneLmannsnposaHHas Mebenb, Aocka
JlekumoHHas Y A PYA H P A
ayauTopus

CneuunanuavnpoBaHHas Mebenb, focka
YyebHasa aygmtopusi
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