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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucumnnuubl: ChopmmpoBaTb KOMNETEHLMMN 0by4YatoLlerocs B o6nactv pmankn ans UCnosib3oBaHNs
3aKOHOB U3MKKN, PU3MYECKMX METOAOB MUCCNeaoBaHUs 1 aHanu3a B obbeme, HeobxoaMMoM Ans NpodeCccMoHanbHOM
[EeATeNnbHOCTH

1.2 3apgauv AUCLUMUNNUHBI:

*M13yunTb OCHOBHbIE (hM3NYECKME 3aKOHBI, FPaHMLbl 1 06NacT X NPUMEHEHUS

*N3yunTb CUMBONKKY hn3nyecknx 0603Ha4EHMIN U OCBOUTL OCHOBHBIE CNIOCOObLI peLLIEHNs M aHanm3a u3nyeckmx
3agad

*Pa3BunTb HaBbIk1 M3NYECKOrO MbILLNEHNS, yMEHUSA paboTaTk C pas3nuyHbiMy npubopamm

*BecTtun npodheccrmoHanbHbIN aHanua pesynbTaToB Hay4yHO-NabopaTopHOro akcnepumeHTa

*OCBOUTbL HaBbLIKM CTaTUCTUYECKOW OOpaboTKM pe3ynbTaTOB SKCMEPUMEHTOB, CaMOCTOATENbLHO BbiOMpaTb
MeToAbl 06paboTKM pe3ynbTaToB U3MEPEHWI

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTenbHas NoAroToBka NpeanonaraeT co3gaHne OCHOBLI ANs (POPMUPOBAHMS KOMMETEHLUIA, YKa3aHHbIX
B M. 2, MPU N3y4EeHUN ANCLUMIINH:
OucumnnuHa 6asmpyeTca Ha koMneTeHUMaAX, COOPMUPOBaHHbIX Ha NpeablayLleM YpPOBHe oOpasoBaHus

2 KOMNETEHUMN OBYYAIOLWWEIOCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMINNHDbI

OlNK-1: Cnoco6eH NPUMEeHATb eCTeCTBEHHOHAaYy4YHble U 3KOHOMUYeCKue 3HaHnsA npu pewieHnmn
I'IpOd)eCCVIOHaHbHI:IX 3apay B obnactu TOoBapoBeOeHus;

3HaTb: OCHOBHbIE damsmqecme BEJTNYUHBI U cbmamqecme KOHCTaHThI, X onpeaernieHne, CMbiCIn e AUHULbl X USMEPEHUA;
OCHOBHbI€ 3aKOHbI q3VI3VIKVI n q3VI3VI‘-IeCKVIe ABJIEHUA,
B3anMMOCBA3b (bVI3I/IKVI C MH)XXEHepHbIMW AncunninHamMmu.

YMeTb: WCMOSb30BaTh (pU3NYECKNE 3aKOHbI U OOBACHATb (hU3MYecKue SIBREHWS AN PELUEHWUS pasnUyHbIX 3ajay B
npodeccroHanbHoON AeATENBHOCTY;

ncnonb3oBaTb pPasfiMyHble METOAUKU (PU3NYECKUX W3MEPEHWI, aHanuavMpoBaTb U obpabaTtbiBaTb MOMyYEHHbIE
pesynbTarthl

BnapeTtb: HaBbikamu €CTeCTBEHHOHaYy4YHOro MbILUNEeHUSA;
HaBblKaMU NMpaKkTn4eckoro npuMeHeHna OCHOBHbIX 3aKOHOB (bVI3VIKI/I B I'IpOd)eCCI/IOHaJ'IbHOVI [eATeNbHOCTHU;
q3VI3VI‘-IeCKVIMVI MeTogamMmun nccrnegoBaHunaA

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTa

CP MHHoBAaL, dopma

Jlek. Mp. J1ab. (yacs) dopmbl TeKyLero
(vachl) | (vachkl) | (4achkl) 3aHATUA | KOHTpONS

HaumeHoBaHve u cogepxaHue pa3genos,
TEM U y4eOBHbIX 3aHATUI

Cemectp
(kypc ons
3A0)

Pasgen 1. MexaHuka

Tema 1. KnuHemaTuka noctynaTtensHOro u
BpaLLaTeNibHOro ABMKEHNS

JlabopaTtopHoe 3aHsaATMe: BeegeHve B 1 1 7 ra
TEeoputo NorpeLlHoOCTEN. MeToabl
006paboTKM pe3ynbTaToB N3MEPEHUN

Tema 2. [OuHamuka noOCTynaTenbHOro WU
BpaLlaTenibHOro ABMXEHUS TBepAoro Tena. 1 7
3akoHbl HbloTOHA

Tema 3. CaoWictBa MpOCTpaHCTBA W
BpEMEHN. 3aKOHbl COXPAHEHWs] 3HEpPruu, 1 9 ra
UMNynbca, MOMEHTa MMNyrbca

Tema 4. OnemeHTbI cneunanbHom n obLuen 1
TEOPUN OTHOCUTESNBHOCTH

15

Pasgen 2. MexaHudeckue konebaHusa u
BOJIHbI

Tema 5. CBobogHble rapMoOHMYECKNE
KonebaHus. 3aTyxarolme 1 BolHYKOEHHbIE
konebaHus. Pe3oHaHc

JTabopaTopHoe 3aHATHE: 3 10 ra 1|
"OkcnepuMeHTansHoe ornpegeneHve
yckopeHne  cBODOOOHOrO  nageHuss ¢
NMOMOLLIbIO MaTEMaTMUYECKOro MasiTHMKA"

Tema 6. Ynpyrme BONHbLI. BonHoBoe
ypaBHeHune

10




Pasgen 3. MonekynsapHaa dusmka u
TepMoaANHaMumKa

Tema 7. MKT ungeanbHbix rasos. [lepsoe
Havano TepMognHaMmnkn. TennoemkKocTb

10

ra

Tema 8. OHTponusa. BTopoe Haudano
TepmoanHamukn. Teopema HepHcta

10

Tema 9. Ctatuctnyeckue pacnpegeneHus
Makceenna 7] Bonbumana.
BapomeTtpuyeckas popmyna

10

Tema 10. ABneHus nepeHoca. ArperatHoe
COCTOSIHME BELLEeCTBa

10

Pasgen 4. OnekTpu4ecTBO U MarHETU3M

Tema 11. SnekTpuyeckoe none B BakyyMe.
BenunuuHel, XapaktepusytoLime
3MneKkTpocTaTUYecKoe nomne, U CBA3b Mexay
HUMW

MpakTnyeckoe 3aHATME. 3akoH KyrnoHa.
HanpspkeHHOCTb 3NEKTPOCTaTN4ECKOro
nonsa. Teopema [aycca. [loTeHuyuwan.
CBA3b  MeXZy  HanpsbkeHHOCTb U
noTeHunanom

10

ra

Tema 12. JOnekTpuyeckoe none B
BewecTtBe. [Ouanektpukun. [lonapusaums
OV3NEKTPUKOB B  3MEKTPUYECKOM Mone.
OHeprus 3NEKTPUNYECKOTrO nons.
OneKTprUYEeCcKnin Tok

Tema 13. MarHutHOe none B BakyyMme.
3aKoHbI MarHeTunsma. Asnexune
3NEKTPOMarHUTHON WHAYKUMW. YpaBHEHUs
Makcsenna B wWHTerpanbHon copme gns
BaKyyma.

MpakTuyeckoe 3aHsTHE. 3akoHbI
marHetuama. Cuna JlopeHua

Tema 14. VYpaBHeHus Makcsenna B
anddepeHumansHom dopme.
OnekTpomarHutHble  BOfHbl.  CBoWcTBa
ANEeKTPOMarHUTHbIX BOJSIH. UHTepdepeHums
n gudpakums

10

ra

Tema 15. Bsanmopeiicteue
3NEKTPOMAarHMTHOro N3nyyeHust c
BELLECTBOM. 3aKOHbI Paneqa, byrepa.
MonsipusoBaHHoOE 3MeKTpOMarHMTHoe
n3nyyeHune

10

Pasgen 5. KeaHToBas wmsmka. Pdusumka
TBEpAoro Tena. AgepHas cdusvka

10

Tema 16. TennoBoe wusnyvyeHMe U 3aKOHbI
abcontoTHO 4epHoro Tena. PoToaddekT.
Od ekt KomnTtoHa

MpakTnyeckoe 3aHATME. 3aKOHbI TEMMOBOrO
N3ry4yeHus. doToadpdekT. Odpekt
KomnToHa

Tema 17. KopnyckynsipHO-BOSTHOBOW
ayanuaMm. BonHbel ge bpovinga. CooTHoLweHus
HeonpegeneHHocTen eni3eHbepra.
BonHogas PyHKUUNSA. YpaBHeHne
WpeaunHrepa

Mpaktnyeckoe 3aHATWMEe. COOTHOLLEHUE
HeonpeaeneHHoCTeN "enseHbepra.
YpaBHeHue LWpeauHrepa

ra

Tema 18. 30HHaa Teopus TBepAbiX Ten.
J1azepbl

12

10




Tema 19. CTtpoeHue aTOMHbIX s4ep. 1 11
PaanoakTMBHOCTb. AfepHble peakumm
UTtoro B cemecTpe (Ha kypce ansa 3A0) 8 4 4 187
KoHcynbTaumm n npomexyTodHas
atTectauus (Ok3ameH, 3a4er) 2,75 10,25
Bcero koHTakTHas pa6bota u CP no
AVCLMNNNHE 18,75 197,25

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoM He NpesycMOTPeHo

5. ®OH[1 OLIEHO4HbIX CPEACTB A5 MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasaTtenen, KpUTepueB N CUCTEMbI OLLEHMBAHUA Pe3yrbTaToOB 00yYeHus

5.1.1 NMokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHWe oueHOYHOro
MokasaTenu oLueHnBaHWs pesynbTaToB 00y4YeHus
KoMneTeHummn cpeacTea
dopMynunpyeT 1 MHTEPNPEeTUPYET OCHOBHbIE 3aKOHbI:
MEeXaHWKN, MONEKYISIPHON hU3UKM 1 TEPMOANHAMUKK, 3NeKTpuyecTBalBonpochl ans YCTHOTO
ONK-1 W MarHeTM3Ma, KBaHToBOM U3NKH. cobecepoBaHus

CooTHocuT crnocoobl 06paboTkm pe3ynbTaToB y4ebHoro|MNpakTuKo- OpUEHTUPOBAHHbLIE
nabopaTopHOro aKCnepuMeHTa C arieMeHTamMmn TeOpPUK NOrPELLHOCTU.  |3aganHus
PeluaeT TMNoBbIE 334a4M N0 OCHOBHbIM pasaenam U3nKu.

5.1.2 Cnuctema v Kputepmm oLeHUBaHUA

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMIN

LLikana oueHnBaHus
YcTHoe cobecenoBaHme |

MucbmeHHas paboTa

OOGyyatowminca nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHWe OCHOBHbIX PU3NYECKMX
3aKoHOB, CBODOOOHO OpueHTUpyeTca B
OCHOBHbIX  MOHATUHAX,  TEepMMHaAX U
onpeferneHusax npu  OTBETE;  YCBOMN
OCHOBHYIO W 3HaKOM C [OMNOfHUTENbHOM
5 (oTnnyHO) nuTepaTtypon; OOBSCHSET B3aMMOCBA3b
OCHOBHbIX (PM3NYECKMX 3AKOHOB U UX
3HayeHne ans nocriegyoLien
npodeccrnoHanbHom OeAaTenbHOCTY;
NposiBNsieT TBOpPYECKMe CMnocoBGHOCTN U
LUMPOKYIO  3pyauUMIO B  WCMOMb30BaHUN
y4ebHoro matepuana.

O6yyatoLlmincss nokasbiBaeT [OCTaTOYHbIN
YPOBEHb 3HAHWA OCHOBHBLIX (PUIUYECKUX
3aKOHOB, OPWEHTMPYETCA B  OCHOBHbIX
MOHATUSIX U ONpedernieHusix;  YCBOWII
4 (xopoLuo) OCHOBHYIO nuTepartypy; gonyckaeT
He3HauuTeslbHble MOrpeLLHOCTY npw
OTBETax Ha BOMPOCbI 3K3AMEHALMOHHOIO
Guneta W OOMOSHUTENbHbIE  BOMPOCHI
npenofaeaTens.

Ob6yyatowwmiica nokasbiBaeT 3HaHuA
y4yebHOro maTepuana B MUWUHUMaNbHOM
obbewme; MOXeT cchopmynunpoBaTtb
dusnyeckune 3aKOHblI, NOHATUSA n
onpefeneHnsi, HoO npwu 3TOM, JAonyckas
GonbLLOe KONMUYECTBO HEMNPUHLMNUANbHbIX
OLIMBOK; 3HAKOM C OCHOBHOW NMTepaTypou;
JonyckaeT CyLleCTBEHHble oWwnbkn B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
MX Nog pyKOBOACTBOM Mpenogasarens.

3 (yooBneTBoOpUTENbHO)




OOyuvamowmica He MMeeT [O0CTaTOYHOro
YPOBHS1 3HaHWSI OUCUMMIMWHBI, HE MOXET
ccopmMynmMpoBaTh OCHOBHble huamdeckme
3aKOHbI; MN10X0 OPUEHTUPYETCSI B OCHOBHbIX
2 (HeyOoBMNETBOPUTENBHO) | MOHATUSAX N ONpeneneHnsx; NoXo 3Hakom
C OCHOBHOW NUTepaTypon; JonyckaeT npu
OTBETE Ha 3K3aMeHe CyLleCTBEHHbIE
OLMOKM N HE MOXET YCTPaHUTb UX Jaxe
no4 pykoBOoACTBOM npenogaBaTens.

OO6y4atowmica nokasbiBaeT BCECTOPOHHEE
n rnybokoe 3HaHMEe OCHOBHbIX PU3NYECKUX
3aKOHOB, CBOOOOHO OpMEHTUpYeTCA B
OCHOBHbIX NOHATUSAX, TepMUHax n
ONpEeLEeneHnsix; YCBOUIT  OCHOBHYD MU
3HAKOM C LOMNOSIHUTENBbHOW NUTepaTypow;
MOXeT O0BACHUTb B3aMMOCBSI3b OCHOBHbIX
PU3NYECKUX 3aKOHOB W MX 3HAYEeHMEe Ans
nocnegyoLlemn npodeccnoHanbHom
OEeATenbHOCTN; NPOSBMseT TBOPYECKUE
CNocobHOCTN B MCMOSb30BaHMU y4ebHOro
mMaTepuana.

3ayTeHo

O6yyatlolmitics He UMeeT [O0CTaTOYHOro
YPOBHSI 3HAHUA OMUCLUMMUHBI, HE MOXeT
cpopMynMpoBaTb OCHOBHblE (DU3NYECKME
3aKOHbI; NNTIOXO OPUEHTUPYETCH B OCHOBHbIX
He 3auteHo MOHATUAX U ONpeAeneHnsx; Nnnoxo 3HakoM
C OCHOBHOW NWUTepaTypoi; AonyckaeT npu
oTBeTe Ha 3ayeTe CyL|eCTBEHHble OLUNGKM
M He MOXeT yCTpaHuTb WX fOaxe nof
PYKOBOACTBOM NpenogasaTtens.

5.2 TunoBble KOHTPOJIbHbIE 3alaHUS UMK UHbIE MaTepuarnbl, HeO6xoAMMble ANA OLeHKU 3HaHUW, YMEHUH,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | DopMynnpoBKM BONPOCOB

Kypc 1

KnuHemaTuka nocTynaTesibHOro ABM>XeHus MaTepmaanoVI TOYKU

KnuHemaTuka BpawaTesibHOro ABM>XeHus MaTepmaanoPl TOYKM U TBEpOOoro tena

Ces3b mexay NUHENHBIMU U YrnoBbIMU XapakTepucTtnkamm aBmxeHus

OuHamuka nocTynaTesibHOro ABMXeHus. MoHaTne LeHTpa nHepunun. 3akoHbl HbloToHa

MoHsiTne 06 mnMmnynbce, MOMeHTe nMnyribca, MOMEHTE CUJbl

MomeHT MnHepunmn TBepaoro tena

OuHamunka BpalwlaTesibHOro ABMXeHna tBepaoro tena. BTOpOl}'I 3akoH HbloToHa angd BpawlaTesibHOro
ABWXEHNA

npeﬂCTaBﬂeHVle 0O MexaHUYeCKom aHeprun. KuHeTnyeckas, noteHumanbHas aHeprus. Pa6oTa cunebl

3akoH COXpaHeHuA MeXaHU4eCcKomn SHeprnn

3akoH COXpaHeHua nMmnynbca

— -
Z|3|oe|e| N |Jo|la|ls]wv|=

3akoH COXpaHEeHnA MOMeHTa nMmnyrnbca

CeolicTBa npocTpaHCcTBa 1 BpeMeHn: O4HOPOAHOCTb NPOCTPAaHCTBA, N30Tponuna NpocTpaHCcTBa, OAHOPOAHOCTb

12 BpemeHn. CBA3b C 3aKOHaAMM COXpaHeHus

13 lNMpeobpa3oBaHnsA KOOPAMHAT U BpEMEHU B Knaccuyeckon uanke. MNpuHuun oTHocuTenbHocTK Manunes
14 Moctynatel OJRMHWTENHa

15 Mpeobpa3oBaHus koopanHaT U BpeMeHu JlopeHua

16 CnepctBus 13 npeobpasoBaHun JlopeHua

17 PensaTMBuCTCKNMi? 3aKOH CIOXXEHWST CKOPOCTEN

18 PenatuBucTtckasa guHamuka

19 Bsanmocsssb macchl 1 aHeprum. Popmyna SMHWTENHA

20 MoHATne 06 obLLEe TeopUN OTHOCUTENBHOCTHU

21 KonebaTtenbHoe ABmxeHue. FapMoHUYeckme NMHeHbIe konebaHus

22 CnoxeHvne ogHOHaNpPaBMeHHbIX 1 B3aUMHO NepneHanKynapHbIX konebaHumn




23 3atyxatowme konebaHus

24 BbIHyXaeHHble konebaHus

25 feneHne Pe3oHaHca

26 BornHbl B ynpyrown cpege

27 YpaBHeHMe NNoCcKoW BOSHbI

28 BonHoBoe ypaBHeHue

29 OcHoBHble nonoxeHus MKT rasos. AigeanbHbi ras

30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, JanstoHa

31 MapameTpbl MaKPOCOCTOAHUS CUCTEMBI. TepmoguHamuyeckasn TemnepaTypa 1 AaBreHue. YpaBHeHne
MengeneeBa-KnaneripoHa

32 Yucno cteneHer ceBoboabl MONeKyn naeanbHoro rasza. Pabota n BHYTPEHHSISt SHEPTUs uaearnbHOro rasa

33 lMepBOE Havyano TepMoOANHAMUKN

34 Msonpouecceol

35 TennoeMkocTb MaeanbHOro rasa

36 Apanabatudeckuii npouecc. YpaBHeHne aguabaTbl

37 MoHsiTne 06 aHTponum no Knayanycy. Kayectso aHeprum

38 CraTtuctmnyeckun Bec. QHTponusi no bonbumaHy

39 BTopoe Hauyano TepMoanHamMuKu

40 PacnpegeneHne monekyn no ckopocTtam (pacnpegeneHne Makcsenna)

41 BapomeTpuyeckasn popmyna

42 PacnpegeneHvne monekyn no aHeprusam (pacnpegenexHve bonbumaHa)

43 dusnyeckas kuHeTnka. CpeaHsas anvHa cBobogHoro npobera 1 aeKkTUBHBIV AuameTp MOSEKY

44 Ouddyaus

45 TennonpoBoAHOCTb

46 fBneHne BA3KOCTH

47 ArperaTtHoe cocTosiHue BellecTBa. Kpuctannudeckue n amopdgHble Tena

48 |YpaBHeHMe COCTOSHUA peanbHoro rasa. Misotepmbl peanbHOro rasa

49 daszoBble Nnepexoabl. TponHasa Tovka

50 Mogenwu cTpoeHus xungkocten. [NoBepxHOCTHOE HaTsKeHne. KanunnsapHble aBrneHus

51 OnekTpudeckue 3apsabl. Mogenb TOMEYHOro 3apsifia U MOAENU ¢ HenpepbIBHLIM pacnpegeneHuemM sapsaa

52 3akoH KynoHa. HanpseHHOCTb aneKTpocTaTu4eCcKoro nonsi

53 [MoToK BEKTOpa HaNpPs>KeHHOCTW anekTpocTaTnyeckoro nons. Teopema Faycca ons sektopa E

54 Mpumepsbl pacyeTa nonew 6€CKOHEYHON MIOCKOCTK, 3apsXKeHHoM cdepbl, Wwapa

55 MoTeHUman anekTpocTaTn4ecKoro nong

56 B3anmocss3b mexgy HanpsiKeHHOCTbIO U NOTEHLMaroM

57 Lnpkynauunsa Bektopa E. Teopema o unpkynsaumm Bektopa E

58 MocTOosIHHbIN aneKprMeCKmVl Tok. Cuna Toka. Bektop nnoTHocTn Toka. 3akoH OMa B UHTErpanbHOmn u
anddepeHumansHon dopmMax

59 OnekTpudeckoe none B BellecTBe. [onsapHble 1 HENONSIPHbIE ANANEKTPUKN. BeKTOp Nonsapn3oBaHHOCTY.
[unanekTpmnyeckas NPOHNLIAEMOCTb

60 MarHuTHoe none B Bakyyme. BekTop MarHMTHOW MHAYKL MK

61 3akoH bwuo Caeapa Jlannaca. MIHayKumMst MarHUTHOro Nons NpsIMOSIMHEHOIO NPOBOAHUKA C TOKOM. lMone
KpYroBoro Ttoka

62 3akoH Amnepa. Pamka ¢ Tokom B marHuTHom nose. Cuna JlopeHua

63 lMoTok BEKTOpa MarHUTHOM MHAYKuunN. Teopema o umpkynauumn Bektopa B. 3akoH nonHoro Toka. Teopema
Maycca ona uHayKuMmM MarHMTHOro nons

64 MarHnTHOe none coneHonga v Toponaa

65 ABneHve anekTpomarHuTHon nHaykumm. 3akoH ®apagesn fleHua

66 ABneHve camonHaykumMn. IHOYKTUBHOCTL KOHTYpa. B3anmHas nHaykuusa. TpaHcdopmartop

67 OHeprvsa anekTpMYecKkoro u MarHUTHoro nons. Bektop MNonHTMHra

68 YpaBHeHus MakcBenna B MHTerpanbHown bopme Ans Bakyyma

69 MarHuTHoe norne B BellecTBe. BekTop HamarHn4eHHOCTN. HanpsikeHHOCTb MarHMTHoOro nons. MarHutHas
NPOHNLIAEMOCTb

70 Buabl marHeTnkoB. [JuamarHe Tk 1 napamarHeTuku, oeppomarHeTUKm

71 OnekTpoMarHuTHble BOMHbI. CBONCTBA 3NEKTPOMAarHUTHbLIX BOSH

72 MHTepdepeHuns ceeTa

73  |Oudppakumsa ceeta. MpuHumn MNonreHca ®peHensa. Metog 3oH OpeHens

74 Monsapwusauna ceeta. Bugbl nonspusaumun. NonapusaTtopbl. 3akoH Mantoca




75 |OBonHoe nydenpenomneHue. MickycctBeHHOe ABOViHOE nydenpenomnenue. ekt Keppa

76  |OnTuyeckas akTMBHOCTb BellecTB. Addekt dapages

77 PaccesaHune n nornoweHmne ceeta. 3akoH Panes. 3akoH byrepa

78 Tennosoe n3nyyeHume. MoHsiTne 06 abconoTHO YepHOM Tene. 3aKkoHbl TennoBoro n3ny4yeHus

79 dopmyna Panesa-[xuHca. MunoTesa NnaHka. ®opmyna MNMnaHka gnsa nanyvyeHnss abCcontoTHO YepHOro Tena

80 BHewHun potoadhdekT. 3akoHbl poToacbdekTta. Popmyna AnHwTenHa Ana doToaddekTa

81 KopnyckynsipHo BONIHOBOW Ayanuam MUKpooOobekToB. MunoTtesa ae bponns. BonHbl ae Bpovins

82 Ocobble coicTBa MUKpPoobbekToB. COOTHOLLIEHUS HeonpeaeneHHocTeln NenseHbepra. CneacTeus
COOTHOLLEHNs1 HeonpeaeneHHocTewn eriseHbepra

83 BonHoBas dyHkums. MNMpuHUMN cynepnosnuun B KBAHTOBOM MexaHuke. YpaBHeHue LpeanHrepa ans
CBOOOAHOW YacTULbI

84 YacTtuua B 6eckoHe4Ho rnybokor oqHOMEPHOM NoTeHUMansHon sme. KBaHTOBaHWe aHeprum

85 CtpoeHnune atoma no Pesepdopay. MocTtynatsbl bopa. Teopusi Bopa atoma BogopoAa U BOAOPOAONOA0OHbIX
MOHOB

86 KBaHTOBbIE Yncna. MpocTpaHCTBEHHOE KBaHTOBaHNE
87 MpuHuun Maynu. MHoroanekTpoHHble aTombl. [epnoanyeckuin 3akoH Mengeneesa

88 |3oHHas Teopus TBepablx Ten. MeTannbl, AManekTpuku. MonynposoaHukK. MpoBOAUMOCTH P 1 N TUMOB
89 |YposeHb ®epmu. KoHTakTHas pasHOCTb NOTeHLManoB. TepMO3aNeKTPUYECTBO. p-N NeEpexos
90 |CnoHTaHHOE 1 BbiHYyXAeHHOe u3nyyeHue. Jlaszepbl. Tpex 1 YeTbipeXypoBHEBasl CXeMa Jla3epHOi reHepaLmm

91 CTpoeHune atoMHOro sapa. QHeprusi CBA3M HYKIMOHOB B dape. M3oTonbl
92 |OedbekT macchl. YaenbHasa aHeprus CBA3W HYKITOHOB B s4pe. fAaepHble curibl
93 Mopenu agpa

94 PaavoaktnBHOCTb. 3aKOH pagnoakTMBHOro pacnaga. Buasl pagnoaktmBHoro pacnajga
95 ApepHble peakumun. LlenHaa peakumsa Ha MeaneHHbIX HeNTPOoHax

96 [ApepHbii peakTop

97 TepmosigepHas peakumsi

98 BsanmogenicTteme PagnoaKTUBHOIO n3iy4eHnsd ¢ BelweCcTBOM. Buonornyeckoe gencteune paanoakTnBHOro
n3ny4vyeHums

99 Knaccudukaumsa anemeHTapHbIX Yactuu. [NoHaTue o ctaHaapTHOM Mogenu
100 |KBapkoBasi mogenb sapa

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He npegycMoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3agaHUA (3agaym, Kenucbl)

1. Teepaoe Teno BpallaeTca BOKPYr HEMOABWKHOW OCK NO 3aKkoHy @ = 6t-23, paa. Havitu yrnosoe yckopeHve B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemellaeTca cunomn F Bgonb ocu x. KoopauHaTa tena MeHsieTcsl No 3akoHy X=2t>+t +1,
M. Kakyto paboTy coBepunT cuna 3a 2 c?

3. 3a Bpemsa 1c amnnutyga 3atyxawowmx konebaHun mMasTHUMKa yMeHblUMNach B € pa3. KakoB koadbuumneHT
3aTyxaHusa 3?

4. B HekoTOpoOW TeMnepaTypHo 0b6nacTy SHTPONUS TePMOAMHAMNYECKON CUCTEMbI MEHSIETCS C TeMnepaTypom
no 3akoHy S=5T, /K. Kakoe konmyecTBO TEMMOThI NOMy4aeT cuctema npwm

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

5. B anekTpocTatuyeckom none, 06pasoBaHHOM CUCTEMOW pacnpefeneHHbIX 3apsaoB, MoTeHuman MeHsieTcs no
3aKOHy @=4x?+32z2 B. HanTn HanpsXeHHOCTb 3NeKTpMUYECKOro nomsi B TOUKe C

KoopauHaTamm x=1Mm, z=1Mm.

6. OnpegennTb CKOPOCTb ANEKTPOHA, MPOLLEALLEro YCKOPSAHOLLYO pa3HOCTb noTeHumanos Ag=2,4 B.

7. Cvna Toka B NPOBOAHUKE paBHOMEPHO BO3pacTaeT oT 0 40 4A B TeveHue 4c¢. OnpegenuTb 3apsag, npoLenwnia
npv 3TOM MO NPOBOOHWKY.

8. MarHuTHbIN NoTOK yepe3 coneHoup paBeH 125B6. MHAykTMBHOCTE 3TOro coneHompga 5MH. Onpegenuntb
KONMYecTBO BUTKOB corieHomnaa, ecnm rno Hemy npoTekaeT TOK curon SA.

9. Jlyu cBeTa, npoxoas Yepes cnow nbaa (n1 =1,31), nagaeT Ha anMasHyo NNAaCTUHKY (n2 =2,42), yactnyHo
oTpaxaeTcsl, YacTUYHO npenomnseTcs. Kakum gormkeH 6biTb yron nageHus,

4YTOObI OTPAXKEHHbIN Ny4 ObIN MakCUManbHO NONAPU30BaH?

10. OnpenenuTb ANUHY BOIHbI, OTBEYAlOLLEA MaKCUMYMY UCMyCKaTenbHON CMOCOBHOCTU abCoMOTHO YepHOro
Tena, ecnv ero aHepreTnyeckas cBETMMOCTb paBHa 3BT/cm?.

11. OnpegennTb MakCUMarnbHY CKOPOCTb (DOTOSMEKTPOHOB, BbIpbIBAEMbIX C MOBEPXHOCTU LMHKA, N3ryYeHnem
¢ AnnHon BorHbl 200HM.

12. Kakomy yrny paccesHusi oTBeqaeT MakCManbHOe KOMNTOHOBCKOE CMELLEeHNE AfWHbI BOSHbI?

13. Hantn anuHy BornHbl Ae Bponns Ona anekTpoHoB, NpoLlemx YCKOPSHLWYH PasHOCTb NoTeHuuanos
A@=100 B. HayanbHOI CKOPOCTbIO 3NEKTPOHOB MOXHO NpeHebpeyb.

14. OnutenbHoOCTb BO30YXAEHHOro coctosiHua aTtoma Bogopoga 10 c. Yemy paBHa HeonpegeneHHoCTb B
onpeaeneHun 3HepreTMYecKoro ypoBHsa atoma?




5.3 MeToaunyeckue matepuarnsbl, onpegensilolime npoueaypbl oLleHUBaHUA 3HaHUW, YMEeHUW, BNnageHun
(HaBbIKOB 1 (MNKM) NPAKTU4YEeCKOro onbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBus gonycka oby4arolierocs K npoMexXyToyHoM aTTecTauumn u nopsifok NMKBUAaLMmM akageMm4ecKkomn

3a40J1XKeHHOCTHU

MpoBeaeHne NPOMEXYTOYHONM aTTecTauun pernameHTMpoBaHO JoKasbHbIM HOpMaTMBHBLIM aktom CM6rYMNT/
«lMonoxeHne o0 NpoBeAEHNM TEKYLLIErO KOHTPOSIS YCNEBAEMOCTU M NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AUcCUUNIIMHe

YcTHas +

NncbmeHHas

KOMﬂbPOTepHoe TecTnpoBaHue

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

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

NHas

6. YYEBHO-METOAU4YECKOE N UH®OPMALIMOHHOE OBECIMEYEHME AUCLUMIIUHDBI
6.1 YuebHasa nutepartypa

ABTOp

| 3arnasue |

MN3paTenbcTBO

[loa w3gaHusa |

Ccblinka

6.1.1 OcHoBHas y4yebOHasa nutepatypa

TawrnbikoBa- ®usmka. Yactb 2. OnTuka. http://www.iprbooksh
Bywkesuny, N. U. KeBaHTOBas dmsmka. MwuHck: Bbiwanwas 2014 op.ru/35563.html
CtpoeHne wun usnyeckme LiKona
CBOWCTBA BeLLecTBa
TawrnblkoBa- ®usmka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuny, N. U. MonekynsipHaa dwusnka wn op.ru/35562.htmi
TepMoauHamMmuKa. MuHck: Bblwsiiwas wkona 2014
ONeKTpM4eCcTBO N MarHeTu3m
KysbmnueBa, B. A, |Kypc nekuumn no ob6wen| Mocksa: MockoBckasi http://www.iprbooksh
MoHomopes, O. A. dmsmke. Yactb |. MexaHuka n rocygapcTBeHHas 2016 op.ru/65845.html
MonekynspHasa usmka akagemusi BOGHOMo
TpaHcnopTa
Mapwakos, A. H. KeaHTOoBas dwm3vka pgna| CapaToB: BysoBckoe 2019 http://www.iprbooksh
WHXXEHEPOB obpa3soBaHue op.ru/86463.html
AnbikoBa, O. M. MonekynsipHaa dwusnka wn AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOAUHAMMUKMN AcTpaxaHckui op.ru/99503.html
rocyaapCTBEHHbIN
YHUBEPCUTET, 2019
M3paTenbCcknin Aom
«AcTpaxaHcKun
YH/BEPCUTET»
Omutpues, O. C.,|Pusnka. KpaTkunm kypc Tambos: TamboBckui https://www.iprbooks
WNcaeBa, 0. B., rocygapCTBEHHbIN 2021 hop.ru/122988.html
Ocwunosa, n. A, TEXHUYECKNI
Xonogunux, B. H. yHuBepcuteT, 35C ACB
AbgpaxmaHoBa, A. X. |®unsmka. SnekTpmyecTso KasaHb: KazaHckun http://www.iprbooksh
HaLMOHarnbHbIN op.ru/95059.html
nccnengoBaTenbCKUN 2018
TEXHOOMNYECKNI
yH/MBepcuTeT
6.1.2 [lononHuTenbLHaa yyebHas nutepatypa
CasenbeBa M. 1O. ®dunsmka. INeKkTpnyecTBo U http://publish.sutd.ru/
marHeTusMm. JlabopaTtopHble Cne.: cneryntq 2015 tp_ext_inf_publish.ph
paboTbl p?id=3121
AnekcaHgposa, H. B.,|MexaHuka n MornekynspHas Mockea: MocKOBCKas http://www.iprbooksh
WbatynnuH, P. VY. |du3suka rocyp,épCTBeHHaﬂ op.ru/47940.html
Danmatoea, JI. B., 2014
akagemus BOOHOTO
Kysbmnuesa, B. A, TOAHCHODTA
CaBenbes, B. T P P
Kabnykosa H.C. ®dunsmka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHUKN U MOSEKynsapHON Cne.: cneryntq 2019 tp_ext_inf_publish.ph

HOr3MKK

p?id=2019125




PomaHoBa, B. B.

®dusmka. Mpumepbl pelleHus
3agav

MuHck: PecnybnvkaHckui

https://www.iprbooks
hop.ru/125481.html

WHCTUTYT 2021
npodeccnoHanbHoro
obpasosaHus (PUMO)
BansaruHa O. A. dusmka http://publish.sutd.ru/
cne.: cnieryntn 2018 tp_ext_inf_publish.ph
p?id=2018208
PymbiHckas W.  T.,|®Pusmka. JTabopaTopHbIi http://publish.sutd.ru/
MBaHoBa C. tO.,|npakTukym. tp_ext_inf_publish.ph
VMBaHoB K. I.,|CamocTosTensHada paboTta cne.: cnieryntn 2017 p?id=2017470
besnHocoea B. B,
Bypkosa J1. A.
VMBaHoB K. I.,|OcHOBHbIE 3aKOHbI http://publish.sutd.ru/
PomaHosa E. IM. 3neKkTpomMarHeTusama Chne.: crnerynrtp 2014 tp_ext_inf_publish.ph
p?id=2067
MepmuHos, A. B.,|O6was dwmsmka. 3agaum c| Capartos: Bysosckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLleHnsIMu obpasoBaHue op.ru/95156.html
Awvwvrpuesa, H. T.,[O6was ¢usmka.| Tomck: MsgaTenbckuin https://www.iprbooks
Yankosckasi, O. H.,|leomeTpuyeckas " [om Tomckoro 2020 hop.ru/116814.html
BoyapHukoBa, E. H. BONHOBAas OnTuKa rocygapcTBEHHOro
yH/UBepcuTeTa
Wrbirawes, A. A, [3agaun no unsmke. Hoeocnbupck: http://www.iprbooksh
MewncaxoBuy, HO. T, MexaHvka. MonekynsipHas Hosocunbupckui op.ru/91200.html
dusmMka 1 TEepMoauHaMumKa. rocyapCTBEHHbIN 2017
OneKkTpu4ecTBo TEXHUYECKUN
YHUBEPCUTET
BeTposa, B. T. ®usmka. C60pHMK 3agau MuHck: Bblwaiwas 2015 http://www.iprbooksh
wkona op.ru/48021.html
Bapcykos, B. W.,|Pnsmka. MexaHuka TamboB: TamboBckui http://www.iprbooksh
Omutpues, O. C. rocyapCTBEHHbIN 2015 op.ru/63918.html

TEXHUYECKNN
yHuBepcuteT, 95C ACB

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CMPABOYHbIX CUCTEM
1.EanHbIN nopTan uHTepHeT TecTUpoBaHus B cdepe obpasoBaHusa [OnekTpoHHbii pecypc]. URL:http://www.i-

exam.ru/.

2.MHdhopMaumoHHas cuctema «EgnHoe okHO gocTyna k obpasoBaTenbHbIM pecypcam» [ONeKTPOHHBIN pecypc].
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas

URL:http://feqworld.ipmnet.ru/ru/library.htm./
4.dun3n4ecknin HpopMaUMOHHbIV nopTan. [AnekTpoHHbIi pecypc]. URL:http://phys-portal.ru/
5.Bca dusmka. MNMosHaBaTenbHbIM nopTan. [OnekTpoHHbin pecypc]. URL:http://www.all-fizika.com/

6.MaTtepuansl

[OnekTpoHHBIN pecypc].

MHdopmaumnoHHo-o6pasoBaTenbHON

d)VI3VIKO-MaTeMaTVI‘-IeCKaF|

cpeapl

URL:http://sutd.ru/studentam/extramural_student/.
7. AnekTpoHHO-6MbnunoteyHas cuctema IPRbooks. URL:http://iprbookshop.ru/.
8.0nekTpoHHasa bubnunoteka y4ebHbix nsgadun CreryrnTO. URL:http://publish.sutd.ru/.

3a04HOMN

onbnunoTteka

dopm

[OneKkTpoHHbIN pecypc].

bl obyyeHnua CIM6ryNTa

6.3 Nepe4veHb NULEH3MOHHOIo N CBO60AHO pacnpPoOCTPaHAEMOro NporpaMmMHoro oéecnevyeHus
Oxkonor, MNAOB — 3konor, KotenbHble, ATl — Skonor
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnsivHe

AyaunTopwus OcHalleHne

MynbTumeguinHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
TNeKumoHHas y 1) pya ) ] p il
aygutopusi

YyeGHas ayautopus

CﬂeLl,MBﬂMiBI/IpOBaHHaFl mebernb, Jocka
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