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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

OlK-1: CnocobeH pewaTtb Bonpockl npod)eccuoHanbHON AeATEeNIbHOCTU HAa OCHOBE eCTECTBEHHOHaY4YHbIX U
o6 enHXXeHepPHbIX 3HaHUA, METOAOB MaTeMaTU4YeCKOro aHanmsa u MogenupoBaHusA

3HaTb: OCHOBHbIE q3m3|/|l-|ecme BEJNTNYUHBI U q)m3v|qecme KOHCTaHTbI, UX onpegeneHne, CMbICI 1 eANHULIbI X USMEePEeHUA,
OCHOBHbI€ 3aKOHbI qI)VI3VIKVI n (*)M3VN€CKVIG ABNeHns;
CBA3b (*)VI3V|KVI C MHXXeHepHbIMK guncumninnHammn

YMeTb: ncnonb3oBaTb (bI/I3VI‘-IECKVIe 3aKOHbl U OOBACHATb cbmsmqecm/le ABNeHna Ona peweHuna pas3nnyHbiX 3adad B
I'IpOCbECCI/IOHaJ'IbHOVI 0eATernIbHOCTU;
Mncnonb3oBaTb pasfiMyHbie MEeTOONKN (bl/l3|/|‘-leCKI/lX VISMGDEHI/IVI, aHann3npoBaTb U O6pa6aTbIBaTb nony4yeHHble pe3ynbTaTtbl

BnageTb: HaBblkaMu eCTECTBEHHOHAYYHOIO MbILLEHUS;
HaBbIKaMW NMPaKTUYECKOTrO NMPUMEHEHUS OCHOBHBIX 3aKOHOB (O13UKN B NPOECCUOHANBHON AeATENBHOCTY;
h13nyeckMM MeTOAAMY NCCIe[oBaHUS

OrlK-3: Cnoco6eH NpoBOAUTL M3MEPEHUsI NapaMeTPOB CTPYKTYPbl, CBOWCTB XyA0XKEeCTBEHHbLIX MaTepuarnos,
XyA0XEeCTBEHHO-MPOMbILIIEHHbIX 06EKTOB M TEXHONOrM4YecKnx NpoLeccoB UX U3roTOBIEHUs!

3HaTb: MeToAbl U3MEPEHUS (PUNYECKNX BEMNYMH;
napamMeTpbl ¥ XapakTEPUCTUKM N3MEPUTESTbHBLIX NPMBOPOB;
MeToAbl ONpeaeneHns NorpeLlHOCTN hU3NYECKUX BENUYMH

Ymetb: npon3BoaAnNTb USMepeHuns CbVISVI‘-IeCKVIX BEJTUYNH;
oueHmBaTb NOrpeLlHoCTb M3MepeHHOVI (bVI3I/I‘-IeCKOl;I BEJTNYUHDbI;
aHanmsnpoBaTb cbmamqecme npouecchbl 1 nNony4vYeHHble pe3ynbTaTtbl M3MepeHVIIZ

BnageTb: HaBbIKaMu NPaKTUYECKOro NPUMEHEHWSI METO0B U3MEPEHUST PU3NYECKNX BENUYMH;
HaBblkaMu pacyeTa NorpeLlHOCTelN N3MepsieMblX PU3NYECKMX BEMUYMH;
HaBblKaMy NPaBUIIbHON 3KCMyaTaLMn OCHOBHbIX NPpUB0opoB 1 060pyaoBaHNsA A5 USMEPEHUs PU3NYECKUX BENUUMH

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNNHE

KoHTakTHasa pabota

o &
= MHHoBaU.
HanmeHoBaHue 1 cogepxaHue pasgernos, g 2o CP H
TeM u v s 8<| Jlek. Mp. J1a6. opMbl
y4ebHbIX 3aHATUI 2o (4achbl) o
oL (yacwl) | (4acwr) | (4achr) 3aHATUN

Paspgen 1. MexaHuka

Tema 1. KuHematumka noctynarensHoOro u
BpaLLaTernbHOro ABMKXeHUN
JTabopaTopHoe 3aHATHE: BBEOEHNE B TEOPUIO 1 1 6
norpeLuHocTen. Metoabl 06paboTku
pes3ynbTaTtoB U3MepeHui

Tema 2. luHamuka noctynaTenbHOro u
BpallaTenbHOro ABWXKEHNS TBepaoro Tena. 1 5
3akoHbl HbloTOHa

Tema 3. CBoricTBa NpOCTPaHCTBA Y BPEMEHN.

3aKoHbl COXpaHEeHUs1 IHEPrnn, UMNYIbCa, 1 8
MOMEHTa uMnyrnbca
Tema 4. dnemeHTbl cneunanbHon n obLuen 15

Teopun OTHOCUTEJIbHOCTU




Paspgen 2. MexaHun4yeckune konebaHuns mn
BOJIHbI

Tema 5. CBo60OaHbIE FApMOHMYECKNE
konebaHus. 3atyxatoLme 1 BblHYXXOEHHbIE
konebaHus. Pe3oHaHc

JlTabopaTopHoe 3aHATHE:
"OkcnepumMeHTansHoe onpeaeneHue
yCKOpeHue cBob6OAHOIro NageHnsi C MOMOLLbIO
MaTeMaTU4eckoro MaaTHuKa"

Tema 6. Ynpyrue BonHbl. BonHosoe
ypaBHeHue

10

Pasgen 3. MonekynapHasa dusnka n
TepmoanHammka

10

Tema 7. MKT ngeanbeHbix rasos. [lepsoe
Ha4yano TepMoaMHaMuKKn. TennoeMKoCTb

Tema 8. QHTponus. Bropoe Havano
TepmogMHamukn. Teopema HepHcta

Tema 9. CtaTuctmyeckne pacnpegeneHms
Makceenna n bonbumaHa. bapomeTtpuyeckas

dopmyna

10

Tema 10. ABneHus nepeHoca. ArperatHoe
COCTOsIHME BeLLecTBa

10

Pasgen 4. OnekTpu4ecTBo U MarHETU3M

10

Tema 11. QnekTpuyeckoe nosne B BakyyMe.
BennuuHbl, xapakrepusyowme
3MNeKTpoCcTaTUYECKOE None, 1 CBS3b MeXay
HUMU

MpakTnyeckoe 3aHATME. 3akoH KynoHa.
Hanps>keHHOCTb 3NeKTPOoCTaTMYECKOro nons.
Teopema "aycca. NoteHuman. Cesasb mexay
HaMNpPs>KEHHOCTBIO 1 NOTEHLNMANom

Tema 12. QnekTpuyeckoe nosne B BELLECTBE.
OnanekTtpukn. MNonspmnsaums AMSNEKTPUKOB B
ANEeKTPUYECKoM none. dHeprus
3NEKTPMUYECKOro Nossi. ANEKTpUIECKUiA TOK

10

Tema 13. MarHuTHOE norne B BakyyMme.
3akoHbl MarHeTuama. fAsneHve
3NEeKTPOMarHUTHON MHAYKUNW. Y paBHEHUS
MakcBenna B nHterpanbHom popme ans
BaKyyma.

MpakTuyeckoe 3aHsATME. 3aKOHbI
marHeTuama. Cuna JlopeHua

Tema 14. YpaBHeHuss MakcBenna B
onddepeHumansHon opme.
OnekTpomarHuTHble BonHbl. CBONCTBA
3ANEeKTPOMarHUTHbIX BOMH. NHTepdepeHumns un
andppakums

10

Tema 15. Bzaumopgencrteue
3NEKTPOMAarHMTHOro N3fy4yeHus ¢
BellecTBoM. 3akoHbl Panes, byrepa.
MonsipusoBaHHOE 3M1EKTPOMarHUTHoe
nsnydeHve

10

Paspen 5. KBaHtoBas cumsmka. dusmka
TBEpAoro Tena. AgepHas gusunka

10

Tema 16. TennoBoe M3nyyeHUe 1 3aKOHbI
abcontoTHO YepHoro Tena. PoToadhdpexT.
OdbdekT KomnToHa

MpakTuyeckoe 3aHATME. 3aKOHbI TEMMOBOrO
nsnyderus. dotoadpdekt. ekt KomntoHa




Tema 17. KopnyckynsapHo-BOfHOBOK
ayanuam. BonHbl ae bponns. CooTHoLwEeHUs
HeonpepeneHHocTen enseHbepra.

BonHoBas dyHkumsa. YpasHeHue LpeaunHrepa 1 12
MpakTuyeckoe 3aHATME. COOTHOLLEHUNE
HeonpepeneHHocTen 'enseHbepra.
YpaBHeHue LpeanHrepa
Tema 18. 3oHHas Teopusa TBepabIX TEN. 10
Jlazepbl
Tema 19. CTtpoeHne aToMHbIX 94ep. 1 11
PagunoakTvBHOCTb. AoepHble peakumm
WTtoro B cemecTpe (Ha kypce ans 3A0) 8 4 4 182
KoHcynbTauumn n npoMexyTovHas atrecrtaums
5 13
(Ok3ameH)
Bcero koHTakTHasA pab6orta n CP no 21 195

OAUCLMMIVHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoektupoBaHue y4eGHbIM MaHoOM He NPeayCMOTPEHO

5. ®OH1 OLLEHO4YHbIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALUA

5.1 OnucaHue nokasareneun, KPUTEPMEB U CUCTEMbI OLLEHUBaHUS pe3ysibTaToB 00y4eHusA
5.1.1 NMokasaTtenu oueHUBaHUA

Kon
KOMMeTeHUun

lMokasaTenu oueHnBaHWsA pe3ynbTaToB 00yYeHus

HanmeHoBaHMe oLEeHOYHOro
cpeactea

OlK-1

PopMynNUpPyeT N MHTEPNPETUPYET OCHOBHbIE 3aKOHbI:

MeXaHWKWN, MONEKYNSAPHON PU3NKN 1 TEPMOAMHAMUKK, ANEKTPUYECTBa 1
MarHeTn3mMa, KBaHTOBOW OU3NKN.

CooTHocuT cnocobbl 06paboTkm pedynbTatoB y4ebHoro nabopaTtopHoro
3KCNEPUMEHTA C 3rEMEHTaMU TEOPUM NOTPELLHOCTU.

PelwaeT TMnoBble 3a4a4n No OCHOBHbIM pa3genam Usnku.

OrK-3

dPopmynupyeT n  06bACHAET cnocobbl n3mMmepeHns PU3NIECKUX BENUYMH
1 MeToAbl onpeaeneHns NorpeLIHoCTH.

PasnuyaeTt n 060cHOBLIBaET BbIOOP M3MEPUTENBHbLIX NPUOOPOB.
Onpepgenset cuctemy npubopa, LeHy AeneHus 1 ero NorpeLlHocTb.
AHanuaupyeT nony4eHHble pesynbTaTbl.

PelaeT TUNoBblE, KONNMYECTBEHHBLIE U KAYECTBEHHbIE 3a4auu.

5.1.2 Cuctema n KkpuTepum oueHUBaHus

LLikana oueHmBaHu4

KpuTepun oLeHMBaHUA COPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHoe cobecenoBaHme MucemeHHasa paboTa

5 (oTnnyHO) nuTepaTypow; 00 bsACHAET B3aMMOCBA3b

ObyuvaroLwmiicsa nokasblBaeT BCECTOPOHHEE
1 rnyboKoe 3HaHUe OCHOBHbIX (PU3NYECKNX
3aKOHOB, CBOOOAHO OPUEHTUPYETCS B
OCHOBHbIX MOHSTUSIX, TEPMUHAX U
onpeaeneHusix Npy oTBeTe; YCBOUI
OCHOBHYH 1 3HaKOM C JONOMHUTENLHOW

OCHOBHbIX (OU3NYECKNX 3aKOHOB M NX
3Ha4yeHve ans nocneayoLwen
npodeccnoHanbHOM AeATENBHOCTY;
NposiBNSIeT TBOPYECKNE CMNOCOBHOCTU U
LUMPOKYH apyanumnio B UCNOJSb30BaHUN
y4yebHoro matepuana.




O6yualolumitcsa nokasbiBaeT 4OCTaTOUHbIN
YpOBEHb 3HaHWIN OCHOBHBIX (V3NYECKUNX
3aKOHOB, OPUEHTUPYETCHA B OCHOBHbIX
MOHATUAX U OnpeaeneHnsax; yCBoun

4 (xopoLuo) OCHOBHYIO NUTepaTypy; AonyckaeT
He3HayuTenbHble NOrpeLlHOCTH Npu
OTBETax Ha BONPOCHI 3k3aMeHaALMOHHOIO
6uneTa u OONONHUTENbHBIE BOMPOCHI
npenoaaeaTensi.

Obyuatowmics nokasbiBaeT 3HaHMS
y4yebHoro marepuana B MMHAMAasribHOM
obbeme; MoxXeT chopMynmpoBaTb
usnyeckmne 3akoHbl, MOHATUSA U
onpeneneHns, Ho Npu 3ToM, Aonyckas
OonbLLOEe KONMYECTBO HENMPUHLMNUANbHbIX
owmnboK; 3HAKOM C OCHOBHOW NUTEpaTypow;
JonyckaeT CyLLeCTBEHHbIEe OLNOKM B
OTBETE Ha 3K3aMeHE, HO MOXET YCTPaHUTb
MX NoJ pyKoBOACTBOM Mpenogasatens.

3 (ynoBneTBOpPUTENBLHO)

ObyyvarLwmica He umeeT JOCTaTOYHOro
YPOBHS! 3HAHUS ANCLUMUNINHBI, HE MOXET
chopMynMpoBaTb OCHOBHbIE hn3nyeckue
3aKOHbI; NNTOXO OPUEHTUPYETCS B OCHOBHbIX
2 (HeyooBNETBOPUTENBHO) | MOHATUAX U ONpPEeAeneHunsX; Nnoxo 3Hakom
C OCHOBHOW NnuTepaTypou; AonyckaeT npu
OTBETE HA 9K3aMeEHE CYLLLECTBEHHbIE
OWNBKM N HE MOXKET YCTPaHUTb UX Aaxe
nof pyKOBOACTBOM MpenogaBaTens.

5.2 TunoBble KOHTPOIbHbIE 3a4aHUs UNU UHble MaTepuanbl, Heo6xoAuMbIe ANt OLeHKWU 3HaHUIA, YMEHUH,
HaBbIKOB U (UNN) ONbiTa AeATeNIbHOCTU
5.2.1 NepevyeHb KOHTPOJbHbLIX BONPOCOB

Ne n/n | dopMynmnpoBKM BONpOCOB

Kypc 1

KnHematuka nocTynaTesibHOro ABMXeHuna MaTepmaanon TOYKMU

KnHematuka BpalwlaTesibHOro AoBm>XeHuna MaTepmaanon TOYKM N TBEpOoro tena

Cea3sb Mexay NIMHENHBLIMU 1 YrnoBbIMU XapaKTepuctukamy oBumxeHunaA

OuHamnka nocTynaTesibHOro ABMXXeHus. MoHaTtne LeHTpa nHepuunun. 3akoHbl HbloToHa

MoHaTtne 06 nMnyrnbce, MOMeHTe nMmnynbca, MOMEHTE CUTbl

MomeHT nHepuunm TBepaoro tena

MpeacraeneHne o MexaHuyeckom aHeprun. KuHetnyeckas, noteHumanbHas sHeprusi. Pabota cunbl

O] N |||~ |lW|IN]|EF

3aKoH coxpaHeHust MEXaHUYECKOW 3HEpPTim

10 3aKkoH coxpaHeHust umnyrbca

11 3aKkoH coxpaHeHWsi MOMeHTa UMnyrnbca

12 CBoWcTBa NPOCTPaHCTBA Y BPEMEHWN: OOHOPOLHOCTL MPOCTPAHCTBA, N30TPONUSi NPOCTPAHCTBA, OQHOPOAHOCTL
BpemeHu. CBA3b C 3aKOHaMW COXpaHeHus

13 Mpeobpa3oBaHus koopaANHAT M BPEMEHM B Knaccuveckon dpmsuke. MpuHUMN oTHocuTenbHocTn Manunes

14 Moctynatel JMHWTENHA

15 lMpeobpa3oBaHusa koopAMHAT U BpemeHu JlopeHua

16 Cnepncteusi 3 npeobpasoBaHuin JlopeHua

17 PensTuBUCTCKMIA 3aKOH CNOXEHUS CKOPOCTEN

18 Penatusucrckas guHammnka

19 B3anmocsssb Mmacchl 1 aHeprun. dopmyna SuHWTENHA

20 MoHATne 06 o6Len Teopun OTHOCUTENBHOCTH

21 KonebatenbHoe aBwxeHue. MapMoHM4eckme NMHenHble konebaHus

22 CnoxeHve ogHoHanpaBneHHbIX U B3aUMHO  NeprneHANKYNSapHbIX konebaHuin

23 3atyxatome konebaHms

[unHamuka BpallaTenbHOro ABMXeHnsa TBepaoro tTena. Bropon 3akoH HeloTOHa Anst BpawaTenbHOro ABUKEHUS




24 BbIHyxaeHHble konebaHus

25 fBneHne Pe3oHaHca

26 BonHbl B ynpyron cpege

27 YpaBHEHue NIIoCKOW BOJTHbI

28 BonHoBoe ypaBHeHune

29 OcHoBHble nonoxeHna MKT rasos. VlgeanbHbin ras

30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, ansToHa

31 MapameTpbl MaKPOCOCTOSAHMS CUCTEMBI. TepMoguHamMmuyeckas Temnepartypa v AaBrneHue. YpaBHeHue
MenpeneeBa-KnanerpoHa

32 Yuncno crteneHen cBoOoAblI MONEKyN naeanbHoro rasa. Pabota n BHyTPEeHHNAS 3Heprus ngeansHoro rasa

33 lMepBoe Hayano TepMoAMHaMUKN

34 M3onpouecchbl

35 TennoemkocTb naeanbHOro rasa

36 ApnabaTtunyeckuii npouecc. YpaBHeHne agmnabaTbl

37 MoHaTtne 06 aHTponum no Knaysumycy. KadectBo aHeprum

38 Cratuctndeckmi Bec. QHTponus no bonbLmany

39 BTopoe Ha4yano TepMoanHamMunKn

40 PacnpegeneHne monekyn no ckopoctsim (pacnpegenexHve Makcsenna)

41 BapomeTpuyeckasn popmyna

42 PacnpegenexHne monekyn no sHeprusm (pacnpegenexHme bonbumaHa)

43 dusmyeckas knHeTuka. CpeaHasa anvHa ceoboaHoro npodera v adEKTUBHLIM AuamMeTp MONEKYn

44 Oudpdpysusa

45 TennonpoBoAHOCTb

46 fBneHve BA3KOCTU

47 ArperaTHoe cocTosiHue BellecTBa. Kpuctannudeckue n amopdgHble Tena

48 YpaBHEHUEe COCTOSAHMSA pearnbHOro rasa. Mlsotepmbl peanbHOro rasa

49 dasoBble nepexofbl. TponHas Touka

50 Mogenu ctpoeHnus xunakocten. NoBepxHOCTHOE HaTsXeHre. KanunnspHele SBneHus

51 OnekTpuyeckume 3apsabl. Mogene To4e4HOro 3apsifa u MOA4EeNnun ¢ HenpepbIBHbIM pacnpegeneHvemM 3apsaa

52 3akoH KynoHa. Hanps)keHHOCTb 3n1eKTpocTaTM4eckoro nosns

53 lMoTok BeKTOpa HaNpsPKEHHOCTU anekTpocTaTnyeckoro nons. Teopema Faycca ons sektopa E

54 Mpumepbl pacyeTa noner 6€CKOHEYHOM NOCKOCTU, 3apshKEHHON cdpephl, LWapa

55 lMoTeHUman anekTpocTaTM4ecKoro nong

56 B3anmocessb Mexay HanpsbKeHHOCTBIO U NOTEeHLManom

57 Linpkynsumsa sektopa E. Teopema o unpkynsaumm sektopa E

58 MocTOAHHbIN SJ'IeKTva/IHeCKI/IIZ ToK. Cvna Toka. BekTop nnoTHocTK Toka. 3akoH OMa B UHTErpanbHON u
anddepeHumanbHon dopmax

59 OnekTpuyeckoe none B BewecTse. [NonspHblie U HEMONAPHbIE AMSNEKTPUKK. BekTop nonspns3oBaHHOCTY.
[unanekTpnyeckas NPOHMLAEMOCTb

60 MarHuTtHoe none B Bakyyme. BeKTop MarHMTHOM MHOYKUUK

61 3akoH bBbwuo Caeapa Jlannaca. MHayKumMs MarHMTHOro nosnsi NPAMOIMHEHOIO NPOBOAHMKA C TOKoM. lMone
KpYyroBoro Ttoka

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

63 lMoTok BEKTOpa MarHUTHOW MHAyKUMK. Teopema o Luupkynsuum Bektopa B. 3akoH nonHoro Toka. Teopema
Maycca ans UHAYKUUM MarHUTHOrO Norns

64 MarHuTHOe none coneHomnga u Topounga

65 fBneHve anekTpomarHMTHOM nHAykumn. 3akoH ®apages JleHua

66 ABneHvne camonHaykumn. MHOYKTMBHOCTb KOHTYpa. B3anmHas nHgykuud. TpaHcdopmaTtop

67 OHeprus anekTpUYEecKoro U MarHMTHoro nosnsi. Bektop MonHTUHra

68 YpaBHeHusa MakcBenna B nHTerpanbHow oopme Anis Bakyyma

69 MarHuTHOe norne B BellecTBe. BekTop HamarHM4yeHHOCTU. HanpspkeHHOCTb MarHuTHoro nond. MarHnTHas
NPOHMLAeMOCTb

70 Bugpbl marHeTukoB. [lnamarHeTkun 1 napamarHeTukn, eppomarHeTukm

71 OneKkTpoMarHnTHbIe BOSHbI. CBOWCTBA 9M1EKTPOMarHUTHbIX BOSH

72 WHTepepeHuns ceeTa

73 Oudppakunsa ceeta. MNMpuHuun MNonreHca dpeHens. Metoa 3oH ®peHens

74 Monsipusaums ceeTa. Bugbl nonapusauuu. MNMonspusartopbl. 3akoH Mantoca




75 [eoriHoe nyyenpenomnenune. ickycctBeHHOe ABoviHOE ny4denpernomnenue. OddekT Keppa

76 OnTunyeckas akTMBHOCTb BelwecTB. Oddekt Papages

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

78 Tennosoe n3ny4yeHue. MoHsTMEe 06 abCcontoTHO YEepHOM Tene. 3aKoHbl TennoBoro n3anydyeHua

79 dopmyna Panesa-[xuHca. M'vnoTesa MNnaHka. Popmyna MNnaHka ans nanyyveHns abcontoTHO YepHoro Tena

80 BHewwHun potoadbdekT. 3akoHbl hoToacpdekta. Popmyna SnHwTenHa ans poToaddekTa

81 KopnyckynspHo BoniHOBOW AyanvuaM MMKpoobbekToB. 'MnoTtesa ae bponns. BonHel ge bponns

Ocob6ble cBoricTBa MMKpoobbekToB. COOTHOLEHNSt HeonpeaeneHHocTewn [eriseHbepra. Cneacraus

82 CoC
COOTHOLLEHMs1 HeonpeaeneHHocTen enseHbepra

BonHoBas yHkums. MNMprMHUMN cynepnosvuuum B KBaHTOBOM MexaHuke. YpasHeHue LWpeanHrepa ans

83 .
cBOOOAHONM YacTULb

84 YacTtmua B 6eckoHeYHo rny0boKom ogHOMEpPHOW NoTeHumnansHon sme. KBaHToBaHue aHeprum

CtpoeHune atoma no Pesepdopay. MNoctynatel Bopa. Teopust bopa atoma Bogopoaa v BogopoaonoaobHbIX
NOHOB

85

86 KBaHTOBbIE YMCna. npOCTpaHCTBeHHOB KBaHTOBaHue

87 MpuHumn Maynn. MHOroaneKkTpoHHble aTomebl. [epnognyeckuin 3akoH Mengeneesa

88 30HHas Teopua TBepabliX Ten. MeTtannel, ONIANEKTPUKN. nOHyHDOBOD,HVIKVI. npOBOD,VIMOCTVI P nnTHMNOB

89 YpoBeHb ®epmun. KOHTakTHas pasHOCTb MOTEHUManoBs. TepMO3aNeKTPUYECTBO. p-N Nepexos

90 CnoHTaHHOe 1 BbIHYXXAeHHoe nanyyexue. Jllasepbl. Tpex 1 YeTbipexypoBHEBas CXemMa fa3epHON reHepaumm

91 CTpoeHune aToMHOro sigpa. QHeprus CBA3M HyKMOHOB B A4pe. M3oTonbl

92 OedekT macchl. YaenbHasa 3Heprus CBA3M HYKNOHOB B sApe. faepHble curbl

93 Mopenun sgpa

94 PagnoakTMBHOCTb. 3aKOH paguoakTUBHOIo pacnaga. Buabl pagnoakTMBHOro pacnaga

95 ApepHble peakuuu. LlenHas peakums Ha MeAneHHbIX HEUTPoHaXxX

96 AnepHbli peaktop

97 TepmosigepHas peakuus

BaaumogencTaune pagmoakTUBHOIO N3NyyYeHns ¢ BelecTBoM. bruonornyeckoe gencrene pagnoakTUBHOIO
n3ny4yeHus

98

99 Knaccudumkaumsa anemeHTapHbIX Yactuu. [NoHAaTue o ctaHaapTHOWM Mogenu

100 KeapkoBasi Mmogenb aapa

5.2.2 TunoBble TecToBble 3aAaHuUA
He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHUA (3a8ayu, Kerchbl)

1. TBepooe Teno BpaljaeTcsi BOKPYr HENOABWXKHOM OCU MO 3aKOHY ¢ = 6t-2t3, pag. HanTtu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemMeltaetca cunon F Baone ocu x. KoopavHaTa Tena MeHSeTCs Mo 3akoHy X=2t>+t +1, m.
Kakyto paboTy coBepLumT cuna 3a 2 c?

3. 3a Bpems 1c amnnnTyga 3atyxarowmx konebanmin MasTHMKa yMeHbLUMnach B € pas. KakoB koadhduumneHT
3aTyxaHusa 3?

4. B HekoTOpOW TeMMepaTypHor 0b6nacTy SHTPONUst TEPMOAMHAMUYECKON CUCTEMbBI MEHSIETCSA C TEMNEpaTypor
no 3akoHy S=5T, [x/K. Kakoe konnm4ecTBO TEMNOTLI MOMy4YaeT cuctema npu

obpaTumom HarpeBaHuu B 3Toi obnact ot T1 =100 K go T2 =200 K?

5. B anekTpocTaTnyeckom none, o6pa3oBaHHOM CUCTEMON pacnpeeneHHbIX 3apsaaoB, NoTeHUman MeHseTcs no
3aKOHYy @=4x2+3z?, B. HalTu Hanps»keHHOCTb 9MEKTPUYECKOro Nnosisi B TOYKE C

KoopamHaTamu x=1m, z=1m.

6. OnpegennTb CKOPOCTb 3MEKTPOHA, NPOLUELLIEro YCKOPSLLY pasHOCTb noTeHumanos Ag=2,4 B.

7. Cuna Toka B NpOBOAHMKE paBHOMEPHO BO3pacTaeT oT 0 A0 4A B TedeHue 4c. OnpegenuTb 3apsag,
npoLUeaLINA NPY 3TOM MO NPOBOAHMKY .

8. MarHuTHbI NOTOK Yepe3 coneHoung paBeH 125B6. MHOyKTMBHOCTL 3TOro coneHounga SMH. Onpegenntb
KONM4eCTBO BUTKOB COfleHOMAA, ECNN MO HEMY NPOTEKaeT TOK cunon S5A.

9. Nlyy cBeTa, npoxoaqa Yepes cnow nega (n1 =1,31), nagaeT Ha anMasHyto NNacTuHKy (N2 =2,42), 4acTUYHO
OoTpaxaeTcs, YaCTU4YHO npenomnseTcs. Kakum gomkeH 6biTb yron nageHus,

4YTOObI OTPaXKEHHbIV NMyY 6blNT MaKCUMarnbHO NONApU30BaH?

10. OnpegennTb ANWMHY BOMHbI, OTBEYaoLWEen MakCuMyMy UcnycKaTenbHoOM cnocobHOCT abConNOTHO YEPHOTO
Tena, ecnv ero aHepreTnyeckasi CBETMMOCTb paBHa 3BT1/cm?.

11. Onpegenntb MakcuMaribHYH CKOPOCTb (POTOINEKTPOHOB, BblpblBAEMbIX C MOBEPXHOCTU LMHKA, U3nydYeHnem
C AnvHou BosHbl 200HM.

12. Kakomy yrny paccesHus oTBedaeT MakcumarbHOe KOMNTOHOBCKOE CMeLLeHne ANMNHbI BOMHbI?

13. Hantu gnuHy BonHbl Ae Bpoins onsa anekTpoHoB, NpoLUeWwmnX YCKOPSIOLLYO pa3HOCTb NOTEHLManos
A@p=100 B. HayanbHOI CKOPOCTbIO SIEKTPOHOB MOXHO NpeHebpeyb.

14. OnutenbHoCTb BO36YXXOAEHHOro coCcToAHUSA aToMa Bogopoda 10 ¢. Yemy paBHa HeonpedeneHHOCTb B
OnpefeneHnmn 3HepPreTM4ecKkoro ypoBHs atoma?




5.3 MeToauyeckue matepuansi, onpegensiowme npoueaypbl oLueHMBaHUA 3HaHUN, YyMeHUIA, BnagaeHuin (HaBbIKOB
1 (MNK) NpaKTU4ECKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpomMexXyTo4yHOW atTtecTauum u nopAaaok NIMKBUAaLMN akageMuieckomn

3aA40J1)KeHHOCTU

lMpoBegeHve NPoOMEXYTOYHON aTTecTauun pernameHTMPoOBaHO fokanbHbIM HOpMaTUBHbIM akTom CI6IYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPOISA YyCNeBaeMOCTH U MPOMEXYTOYHON aTTecTaumm obyyaroLwmxca»

5.3.2 dopma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas +

[NMncbmeHHas

KomnbloTepHoe TeCcTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTalMm No AUCLUNNNHe

*B0o3MOXHOCTb NONb30BaTLCSA CNPaBOYHbLIMY Tabnmuamu, KanbKynaTopoMm;
*Bpemsa Ha noarotoBky oTBeTa no 6unety 45 MUHYT.

NHas

6. YYEBHO-METOANYECKOE N MH®OPMALIMOHHOE OBECIMEYEHME OAUCLUUMITIAHBI
6.1 YyebHasa nutepatypa

ABTOp 3arnasue MN3pgaTtenbLcTBo | loa nspaHna | Ccbinka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
AnbikoBa, O. M. MonekynsapHas dusuka n AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOOUHAMWKM AcTpaxaHcKuiA op.ru/99503.html
rocygapCTBEHHbIN
YHUBEpCUTET, 2019
MN3paTtenbckuii oom
«AcTpaxaHckui
YHUBEpPCUTET»
Mapwakos, A. H. KeaHToBasi dumauka ons CapartoB: Bysosckoe 2019 http://www.iprbooksh
NHXXEeHepoB obpasoBaHve 0p.ru/86463.html
AbgpaxmaHoBa, A. X. dursunka. DNeKTpruyecTBo Ka3zaHb: KasaHckui http://www.iprbooksh
HaLMOHarbHbIN op.ru/95059.htmi
nccnegoBaTenbCKUm 2018
TEXHOMOrM4ecknm
yHUBEpcuTET
OmuTpmes, O. C., dusunka. KpaTtkuii kypc Tambos: TamboBCKUiA https://www.iprbooks
Wcaesa, O. B,, rocyqapCTBeHHbIN 2021 hop.ru/122988.html
Ocunosa, UN. A., TEXHUYECKNIA
XonogunuH, B. H. yHuBepcuTeT, 965C ACB
Kysbmuuesa, B. A, Kypc nekuuii no obLuen MockBa: MockoBckast http://www.iprbooksh
MoHomopes, O. A. dmsumke. Yactb . MexaHuka rocyaapcTeBeHHas 2016 0p.ru/65845.html
N MornekynspHas dusmka aKkagemusi BOOHOro
TpaHcnopTa
6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
LTeirawes, A. A., 3agauu no dusnke. Hosocnbupck: http://lwww.iprbooksh
Mewncaxoswny, O. T, MexaHuka. MonekynspHas HoBeocubupckuii 0p.ru/91200.html
(husnka n TepmMoanHaMuKa. roCyAapCTBEHHbI 2017
OneKkTpnMyecTBo TEXHUYECKNIA
yHUBEpCcUTET
Omutpuesa, H. T., O6was durauka. Tomck: Misgatenbckui https://www.iprbooks
Yawnkosckas, O. H., "eomeTpuyeckas n BonHoBasi [lom Tomckoro 2020 hop.ru/116814.html
BouapHwukosa, E. H. onTuka rocygapCcTBEHHOro
yHMBepcuTeTa
MepmuHos, A. B., Obwasn dursmka. 3agaum c Capartos: By3osckoe 2020 https://www.iprbooks
Bapkos, 0. A. peLeHnamn obpa3soBaHne hop.ru/95156.html
PymbiHckaa U. T., dusuka. NlabopaTopHbIn http://publish.sutd.ru/
MBeaHoga C. 1O., NPaKTUKYM. tp_ext_inf_publish.ph
MBaHoB K. T, CamocTosiTensHas paboTta Cne.: cnerynTg 2017 p?id=2017470
BesHocosa B. B.,
Bypkosa J1. A.
Kabnykosa H.C. ®dunsunka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHMWKN 1 MONEKYNsipHOWN Cnoe.: crneryntg 2019 tp_ext_inf_publish.ph

ur3mnku

p?id=2019125




PomaHoBa, B. B. dunsmka. Npumepbl pelueHns . http://lwww.iprbooksh
3apau MwuHck: PecnybnukaHckuin 0p.ru/84903.html
WUHCTUTYT 2017
npodeccnoHanbHoro
obpasoBanusi (PUMO)
Betpoea, B. T. dunsnka. C60opHMK 3agav MwuHck: Bbiwarniwas 2015 https://www.iprbooks
Lkona hop.ru/48021.html
CaBenbeBa M. 1O. dusrka. DNeKTpUYECTBO 1 http://publish.sutd.ru/
MarHeTuaMm. JlabopaTopHble cne.: crierynt 2015 tp_ext_inf_publish.ph
paboThbl p?id=3121
BaHsirmHa O. A. dunsmka http://publish.sutd.ru/
Cnoe.: cnerynTh 2018 tp_ext_inf_publish.ph
p?id=2018208
bapcykos, B. A., ®dusnka. MexaHuka Tambos: TamboBCcKuUiA https://www.iprbooks
Omutpmes, O. C. rocyqapCTBEHHbIN 2015 hop.ru/63918.html
TEXHUYECKNIA
yHuBepcuteT, 35C ACB

6.2 MNMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbIX CUCTEM
1.EQuHBIN nopTan UHTEPHET TeCTMpOoBaHUS B chepe obpasoBaHus [OnekTpoHHbIn pecypc]. URL:http://www.i-

exam.ru/.

2.NHdopmaumoHHast cucteMa « EguHoe okHO gocTyna k obpasoBaTeribHbIM pecypcamy [QNeKTPOoHHbIN pecypc].

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

3.YuebHo-06pa3oBaTtensHasa usmko-mateMaTudeckasn bubnmorteka [QnNeKTpOHHbIA pecypc).
URL:http://eqworld.ipmnet.ru/ru/library.htm./

4. dusmyeckuin MHpopMaLMOHHBIN nopTan. [AnekTpoHHbI pecypc]. URL:http://phys-portal.ru/

5.Bcsa dmsmka. MNosHaBaTenbHbIv nopTan. [AnekTpoHHbI pecypcl. URL:http://www.all-fizika.com/

6.Matepuanbl MHdopMaunoHHo-00pa3oBaTenbHON cpeabl 3a04Hon dopMbl 06yveHmnst CI6IMYIMTL,
[OnekTpoHHbIN pecypc].

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

7. OnekTpoHHO-6nbnuoteyHasa cuctema IPRbooks. URL:http://iprbookshop.ru/.

8.0nekTpoHHasi bubnuoTeka y4ebHbix naganHun CreorynTd. URL:http:/publish.sutd.ru/.

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpaMmMHoOro obecneyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHue maTepmanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOWN Ans ocyLlecTBeHMA o6pa3oBaTenibHOro
npouecca no gucumnnuHe

AypuTtopwus OcHaleHne
MynbTuUMegunHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka

JlekumoHHas Y Py P

aygutopusi

CneuunanuanpoBaHHas Mebenb, focka
YyebHasa aygmtopusi
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