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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 pEeLLEHNs 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 koMneTeHUMs, COOPMUPOBAHHBIX Ha NpeablayLieM ypoBHe obpasoBaHus

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OlNK-1: Cnoco6eH pelwaTtb Bonpocbl Nnpod)ecCMoHanbLHoOn AeATeNIbHOCTM Ha OCHOBE eCTECTBEHHOHAaY4HbIX U
obLWwenHXeHepHbIX 3HaHMW, MeTOAOB MaTeMaTU4eCKOro aHanusa u MoaenupoBaHus

3HaTb: - OCHOBHbIE (bmamqecme BEJTMYNHbI N KOHCTAaHTbI, X onpeaeneHne, CMbIC 1 eAnHULbI X U3MEPEHUA;
- OCHOBHbI€ 3aKOHbI (bVI3VIKI/I n (bmamqecme ABNeHua; - CBA3b d)I/I3I/IKl/I C MHXXeHepHbIMK ancunninHamum

YMeTb: - UCMOMb30BaTh PU3MYECKMe 3aKOHbI U OGBACHATL M3nYeckne SBMEHUA AN PELIEeHUs PasnuyHbIX 3agad B
npocheccnoHanbHoM AeATENbHOCTY;

- WCMONb30BaTb PasnUYHble METOAMKM (PU3UYECKUX W3MEPEHU, aHanuavMpoBaTb U obpabaTbiBaTb MOMyYeHHbIE
pe3ynbTarthl

BnapeTtb: - HaBblkamu €CTeCTBEHHOHay4YHOro MbllUNEeHU4;
- HaBblKaM¥ NMpakTn4eckoro npuuMeHeHmna OCHOBHbIX 3aKOHOB d)I/I3I/IKl/I B ﬂpO(beCCVIOHaI'IbHOIZ AEeATEeNIbHOCTHU;
- CbVI3VI‘-IeCKVIMVI MeTogamMun nccrnegoBaHuA

OlNK-3: Cnoco6eH npoBOoAUTbL U3MEPEHUSA NapamMeTPOB CTPYKTYPbl, CBOMCTB Xy[0XXeCTBEHHbIX MaTepuanos,
XYA0XKECTBEHHO-NPOMbILWIEHHbIX 06 BEKTOB U TEXHONIOMMYEeCKMX NPOLLeCCOB UX U3roTOBNEeHUs

3HaTb: - MeTOAbI n3mepeHna (bmamqecmx BEJTNYUH;
- napamMeTpbl N XapaKTePUCTUKN N3MEPUTESIbHbIX ﬂpI/I60pOB;
- METO[bl onpegerieHnda norpeHoCcTu QDVISVI‘-IeCKVIX BEJINYUNH

YmMmeTh: - npon3BoanTb NaMepeHund (bVI3VIHeCKVIX BEJTNYUH;
- OUleHuBaTb NorpeLlHoCTb |/|3mepeHH017| (bVI3VIHeCKOl7I BEJITNUYNHbI;
- aHanm3npoBaTtb cbmsmqecme npouecchbl 1 NoJiydeHHble pe3ynbTaTbl VI3MepeHVIl7I

BnapeTtb: - HaBblikamu NPaKTN4EeCKOro npuMeHeHnAa MeTo40oB namMmepeHuns q3VI3VI‘-IeCKVIX BEJTNYUH;
- HaBblkaM¥u pac4eTa I'IOFpeU.IHOCTeVI n3amepaemMblix CbVI3VILIeCKVIX BEJTNYNH;
- HaBblkaMu ﬂpaBI/IJ'IbHOl;I Kcniyataynn OCHOBHbIX I'IpVI60pOB n o6opy,qosava ANnA nsMepeHuna (bVI3VIHeCKVIX BEJTNYNH

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas paboTa

MHHOBaU. dopma
dopmbl TeKyLLero
3aHATUA | KOHTpONs

CP
(vaceol)

HaumeHoBaHve 1 cogepxaHue pa3aenos,

TEM 1 Y4EBHbBIX 3aHATUI Nex. Mp. Nab.

(4achbl) | (vackl) | (4achkl)

Cewmectp
(kypc ans
3A0)

Paspgen 1. MexaHuka

Tema 1. KuHemaTuka noctynatensHOro u
BpaLLaTenbHOro ABMKEHNS MaTepmanbHom
TOYKM

MpakTtnyeckoe 3aHaTME: KnHemaTtunyeckmne
XapaKTePUCTUKN: CKOPOCTb,  YCKOpPEHMe, 2 3 8 ra
nyTb, NepemMeLLlEeHNE. 1 K

Tema 2. 3akoHbl HbloTOHa

Mpaktnyeckoe 3anatue: |, Il, Il 3aKkoHbI
HbloToHa Ong  nocTynaTenbHOro U
BpaLLaTenbHOro ABWKEHMS.




Tema 3. [OuHamnka noCTynaTenbHOro W
BpaLlaTenbHOro ABMXEHUS TBEPAOro Tena
MpakTtnyeckoe 3aHsATME: MOMEHT cunbl.
YpaBHeEHME AWHaAMUKM  BpalaTenbHOro
OBWXeHnst TBepgoro Tena. MomeHT
NHepuun

ra

Tema 4. CponcTBa NpOCTpaHCTBA U
BPEMEHN W 3aKOHbl COXPaHEHMUS1 SHEPIUN,
MUMMynbca U MOMEHTa UMMNynbca
Mpaktnyeckoe 3aHsaTMe: Cuna. Pabota
cunbl. 3aKOHbI COXPaHEHUs!

ra

Pasgen 2. Teopusi  OTHOCUTESIbLHOCTMW.
MexaHunyeckme konebaHus 1 BOmMHbI

Tema 5. T[lpuHUMNBLI OTHOCUTENBHOCTU
lanunea wn O3uWHwTenHa. [locTynathl
OViHLWITENHa

Tema 6. CneunanbHas Teopus
OTHOCUTESNBLHOCTM. MpeobpasoBaHus
JlopeHua. TloHaTne 06 obwen Teopun
OTHOCUTENBHOCTU

Tema 7. MapmoHunyeckme konebaHus
MpakTnyeckoe 3aHATME:Y paBHEHUE
rapMmoHundecknx konebaHun. CrnoxeHue
konebaHun.

ra

Tema 8. 3aTyxawwme u BbIHYXAEHHbIE
KonebaHus. Pe3oHaHc

MpakTnyeckoe 3aHsaTHE: YpaBHeHue
3aTyxarowun  konebaHun.  OCHOBHble
XapaKTEPUCTUKN.

ra

Tema 9. VYnpyrme BonHbl. BonHosoe
ypaBHeHne

Pasgen 3. MonekynspHaa  ¢usmka u
TepMoanHaMumKa

Tema 10. OcHoBHOe ypaBHeHue MKT
noeanbHoro rasa. [lepsoe  Havano
TEpMOANHAMUKM. M3onpoueccsl.
TennoemkocTb

MpakTnyeckoe 3aHATHE: YpaBHeHune
COCTOSIHMS aeanbHoro rasa. MNpumeHeHne
nepBoro Havana TepmMoaMHAMMKM K
msonpoueccam

ra

Tema 11. BTopoe Hayano TepmMoguHaMUKW.
OHTponus

MpakTnyeckoe 3aHATHE: BHyTpeHHsas
SHEprnss  TepmMoanHaMMYECKON  CUCTEMBI.
Pabota rasa. Tennota. UlameHeHue aHTpOnuu

Tema 12. CtaTucTudeckne pacnpegeneHus
Makceenna, bonbuymaHa

MpakTnyeckoe 3aHsdTME: PyHKuMS
pacnpegeneHnss MOMeKyn Mo CKOPOCTAM.
3akoH MakcBenna. ®opmyna bonbumaHa

ra

Tema 13. ABneHusa nepeHoca

Tema 14. ArperaTHoe COCTOsIHME BellecTBa.
[MoBepxHOCTHOE HaTsKeHue. KanunnspHble
ABNEHUSA

UTtoro B cemecTpe (Ha kypce ansa 3A0)

ra

KoHcynbTauum n npoMexytodHas
aTTectaums (Ok3ameH)

17

17

47

2,5

24,5

Pasgen 4. OnekTpu4ecTBO U MarHETU3M




Tema 15. OnekTpnyeckoe none B BakyyMe.
Hanpsi»keHHOCTb 3neKkTpocTaTMyYeckoro norsi.
Teopema laycca. MNoTeHumnan. Lupkynauus
BeKTopa HanpsKeHHOCTH
anekTpoctatnyeckoro nonda. [loCTOSAHHbIN
anekTpuyeckut Tok. 3akoHbl Oma u [Ixoyns-
JleHua

Mpaktnyeckoe 3aHsTMe: 3akoH KynoHa.
OrnekTpocTaTtuyeckoe none " ero
HanpsPKEHHOCTb.  [lpuMeHeHne  Teopembl
aycca kK pacyeTy nonen B Bakyyme. CBsi3b
MEXAy Hanps>KeHHOCTbD U MOTEHLMANoM.
3akoH Oma Ans 0fHOPOAHOro yyacTka Lenw.
PaboTta 1 MoLLHOCTbL TOKa.

JlabopaTopHas paborTa: 1.A3mepeHmne
3NeKTpUYECKoro CONpPOTMBNEHMS
TEKCTUIbHBIX MaTepuanos. 2. ViccnegoBaHue
MOLLHOCTU UCTOYHMKA TOKa U KoadhpuumeHTa
nonesHoro [Aenctensi B 3aBUCUMOCTU OT
COMPOTUBIEHNS HArpy3Kkn

Tema 16. DnekTpuyeckoe none B BELLECTBE.
OunanekTpukn. MNonapusauns AM3neKTpuKos B
3NeKTpPU4eckom none

JlabopaTtopHaa pabota: 1. Onpegenexue
ON3NEKTPUYECKON NPOHMLLAEMOCTN XKUAKOCTH
pe3oHaHCHbIM MeTogom. 2. OnpegeneHve
ON3NEeKTPUYECKO NPOHNLIAEMOCTN TBEPAOro
ON3NeKTpuKa pe3oHaHCHbIM METOLOM.

ra

Tema 17. MarHuTHoe none B BakyyMme.
3aKkoHbl MarHeTusama

MpakTnyeckoe 3aHATME: BekTtop MarHuTHOW
unHaykumn. 3akoH Buno-Casapa-Jlannaca.
Cwuna JlopeHua. Cuna Awmnepa. 3Heprusi
MarHWTHOro Nons

JlabopaTtopHas pabota: 1.ccnemoBaHne
MarHUTHOro nons coneHonga. 2.
OnpegenexHne MHOYKUUN MarHUTHOMO Nons ¢
NOMOLLbK aHANIUTUYECKUX BECOB.

Tema 18. fABneHve anekTpoOMarHUTHOM
uHaykumu.  YpaBHeHuss  Makcsenna B
WHTerpanbHon hopme Ansa Bakyyma
JlabopaTopHas paborTa: Onpepenenune
KoadhpmumeHTa B3aMMHOW WHAOYKLUMW OBYX
KaTylek W MarHUTHOW MpPOHULAEeMOCTU
MaTtepuana cepaeyHuka

ra

ra

Tema 19. MarHuTtHOE none B BeELIECTBE.
YpaBHeHus Makceenna B
auddpepeHuymansHon dopme. [ua-, napa- u
deppomarHeTnam

Tema 20. OnekTpOMarHWTHblE  BOJIHbI.
CsowictBa 3NEKTPOMarH1UTHbIX BOJTH.
UHTepdepeHunsa. Oudpakums
JlabopaTtopHass pabota: 1. [dudpakuyusa
W3Ny4yeHNss Trenuin-HeoHOBOro Jasepa MU
onpeferneHne  guMamMeTpa  BOJMIOKOH 2.
OnpeneneHve [ANuHbI BOMHbI CBeTa npwu
nomow  AndppakunoHHon  peweTkn 3.
OnpeneneHve AnNuHbI BOMHbI CBeTa npwu
nomoLLK UHTepdEePEHLNOHHbIX KoneL,
HbtoToHa




Tema 21. BsanmopgewncTtaue
3NEKTPOMArHUTHOro N3nyyYeHns c
BewecTBoM. 3akoHbl Penens, byrepa.
MonsipnsoBaHHoOE 3MEeKTpoOMarHuTHoe
nsny4veHune

JlabopaTopHas paboTta: MIamepeHne ctenexHmn
nonsapusaumMnm YacTMYHO MNONSPU3OBAHHOIO
cBeTa

Pasgen 5. KeaHToBas cumsuka. CrpoeHue
atoma. Pu3unka TBepaoro Tena

ra

Tema 22. TennoBoe wu3y4vyeHue. 3aKOHbI
TENnmnoBOro U3nyyeHus

MpakTnyeckoe 3aHdaTME: OcCHOBHbIE
XapakTepUCTUKN  TEnnoBOro  U3MnyveHus.
Mopenb 4yepHoro Tena. 3akoH Kupxroda.
3akoH Credana-bonbumana. 3akoH
cMmelleHns BuHa

Tema 23. doTtoadhpekT. Apdpekt KomnToHa
MpakTnyeckoe 3aHATHE: YpaBHeHune
ONHLWTENHa. "KpacHas rpaHuua"
doToadpdekrta. N3ameHeHne [nnHbI BOSHbI
npu acppekte KomntoHa

JTabopaTopHas paborta: OnpegeneHxune
paboTbl BbIxoga )OTO3MNEKTPOHOB

ra

Tema 24. ®dopmyna [MnaHka. [MocTtosiHHasa
MnaHka. BonHbl ge Bponns. KopnyckynspHo-
BOJSIHOBOW Ayanuam

MpakTtuyeckoe  3aHaTMe:  COOTHOLUEHME
HeonpeaeneHHocTel en3eHbepra
JlabopaTopHas paboTa: Onpepenenune
MOCTOSAHHOWN MNnanHka c MOMOLLIbIO
ONTMYECKOro NMpomeTpa

ra

Tema 25. BonHoBasa dyHkuuda. Yactuua B
OAHOMEpPHOM noTeHuuarnbHowm ame.
YpaBHeHue LpeanHrepa
MpakTnyeckoe 3aHsATME:
LWpeanHrepa gns Yactuubl B ave

YpaBHeHue

ra

Tema 26. CrtpoeHne atoma. OnbiTbl
Pesepdopaa. Teopus bopa

JlabopaTopHas paboTa: Onpepenenune
NnocTossHHbIX Puabepra n lNnaHka no nuHMam
CMNeKTpa ncnyckaHus Bogopoga

Tema 27. YpaBHeHue LpeauHrepa ang
aToma Bogopoga

ra

Tema 28. 3o0HHaa Teopusa TBepAblX Ten.
Jlazepsbl

JlabopaTtopHas pabota: W3syyeHue p-n
nepexoga B NonynpoBOAHMKaX

Tema 29. CrpoeHne aToMHbIX s4ep.
PagnoaktnBHOCTb

ra

Tema 30. [leneHune agep. AaepHble peakuymu.
OrnemMeHTapHble YacTuLbl

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexyTodHas
aTTecTtaumns (Ok3ameH)

17

17

17

30

2,5

24,5

Bcero koHTakTHas pa6ota u CP no
AvcuMnvHe

90

126

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eBHbIM NiaHoM He NpeaycMOTpeHo




5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOM ATTECTALMU

5.1 OnucaHune nokasarteneun, KpUTepMeB U CUCTEMbI OLLEHMBAHUA pe3yNbTaToOB 00yYeHus
5.1.1 NMokasaTtenu oueHMBaHUSA

Ko HanmeHoBaHWe oueHOYHOro
lMoka3aTtenu oueHnBaHNs pesynbTaToB 0by4eHus
KoMneTeHummn cpencTtea
dopmMynupyeT 1 MHTepnpeTUupyeT OCHOBHbIE 3aKOHbI:
MEeXaHWUKN, MOSEKYNSpHOM OU3NKN N TepMOAMHAMUKK, anekTpudecTea|Bonpocsl ans YCTHOro
OMK-1 M MarHeTmama, KBaHTOBOW PU3NKN. cobecenoBaHus
CooTHocut crnocoobl 06paboTkm pesynbTaTtoB y4ebHoro|NpaKTuKo- OpUeHTUPOBaHHbIE
nabopaTopHOro aKCnepuMeHTa ¢ aneMeHTamMmn TEoPUKN NOrpeLlHOCTU.  |3agaHus
PellaeTt TMnoBble 3agaym N0 OCHOBHbLIM pasfenam uUsnkin.
dopmynupyet un 00bsACHAET cnocobbl M3MepeHust U3NYECKUX
BEJTMYNH N METOAbl ONpeaeneHnsa NorpeLHOCTH. Bonpocbl ons YCTHOIO
OnK-3 Pasnnyaetr n obGocHoBbIBaeT BbLIOOp W3MepuUTenbHbIX Npubopos.|cobecenoBaHus

Onpe/:l,enﬂeT cuctemy an60pa, UEeHYy AeneHunAa n ero norpelHoCTb.
AHaJ'II/I3I/IpyeT nony4yeHHble pe3ynbTaThbl.
Pewaetr TUNOBbIE, KONMMYECTBEHHbLIE U KAYECTBEHHbIE 3aJayu.

MpaKT1Ko- OPUEHTUPOBaHHbIE
3apgaHus

5.1.2 Cuctema 1 Kputepmm oLeHUBaHUA

LLikana oueHuBaHna

KpuTepun oueHnBaHUA CROPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHune

MucbmeHHasn paboTa

5 (oTnnyHO)

O6yuvatowuics nokasbiBaeT
BCECTOPOHHee U  rnybokoe  3HaHuWe
OCHOBHbIX PU3nM4ecKnx 3aKOHOB,

cBOOOOHO OPUEHTMPYETCS B OCHOBHbIX
NOHATUAX, TEPMUHAX M OnpeaeneHnsix npu
OTBETE; YCBOWST OCHOBHYIO W 3HAaKOM C
OOMNOMNHUTENbHON nutepaTypowm;
OOBbSICHAET  B3aMMOCBSI3b  OCHOBHbIX
PU3NYECKNX 3aKOHOB N UX 3HAYeHWe ans
nocriegytoLien npodeccnoHanbHom
[eATenbHOCTUN; MposBMASieT TBOpYECKME
CMOCOBHOCTM 1 LUMPOKYID 3pyauuMIiO B
ncnonb3oBaHum y4yebHoro matepuana.

4 (xopoLwuo)

OO6yuatowminca nokasbiBaeT LOCTATOUHbIN
YPOBEHb 3HAHWIA OCHOBHbLIX (PU3NYECKUX
3aKOHOB, OPMEHTUPYETCS B OCHOBHbIX
MOHSATUAX W OMPEAEeNieHNsX;  YCBOWI
OCHOBHY0 nuTepartypy; gonyckaet
HesHauuTernbHble  MOrPEeLIHOCTU  MpU
oTBETax Ha BOMPOCHLl 3K3aMeHaLMOHHOro
ouneta W [OOMNONHUTENbHBLIE BOMPOCHI
npenoaaearens.

3 (yonoBneTBOpPUTENBLHO)

Ob6yuyatowuics nokasbiBaeT 3HaHuA
y4yebHOro martepuana B MUHMManbHOM
obbeme; MOXeT copmynmpoBaTb
dusnyeckune 3aKOHHbI, NOHATUSA "
onpegenexHnsl, HO Npu 3TOM, Aonyckas
bonbLioe KONIMYeCcTBO
HenpuHUMNManbHbIX OLWKNOOK; 3HAKOM C
OCHOBHOW  nMTepaTypoW; aonyckaet
CYyLLIECTBEHHbIE OLWMOKN B OTBETE Ha

3K3aMeHe, HO MOXeT YCTpaHUTb UX Nnon
PYyKOBOACTBOM MnpenogaBartens.

2 (HeyOoBMETBOPUTESBLHO)

Obyvalowminca He wumeeT [OCTATOYHOTO
YPOBHSA 3HaHMSA OUCLMMNINHBI, HE MOXET
chopmMynmMpoBaTb OCHOBHblE U3nNYeCKne
3aKOHbI; MI0OX0 OPUEHTUPYETCSA B OCHOBHbIX
NOHATUAX U ONPESENIEHUAX; MIOX0 3HAKOM
C OCHOBHOWM IMTepaTtypon; gonyckaeTt npu
OoTBEeTE Ha 9K3aMeHe CyLIeCTBEHHble
OWNOKN M HE MOXET YCTPaHUTb MX Aaxe
noJ pykoBoACTBOM Mpenogasatens.




5.2 TunoBble KOHTPOJbHbIE 3aAaHUs UM UHble MaTepuarbl, HeO6GXxoAMMbIe AN OLeHKU 3HAHUW, YMEHUH,
HaBbIKOB U (MNN) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB
Cemectp 1

1 KnHematumka noctynatenbHOro ABmxXeHus MaTepmanbHOM TOUKK

2 KnHemaTtumka BpallaTenbHOro ABMKXEHUSS MaTtepuanbHON TOYKU 1 TBEPAOro Tena

3 CBs3b MexXay NTIMHENHBIMU 1 YTIOBbIMU XapakTepUCTUKaMm OBVKEHNS

4 [unHamuka noctynatenbHOro aABmkeHus. MNoHaTre ueHTpa nHepumn. 3akoHbl HbloToHa

5 MoHaTne 06 MMNynbce, MOMEHTE MMMYNbCa, MOMEHTE CUSbl

6 MomeHT nHepumn TBEpAOro Tena

7 [OwvHamuka BpallaTenbHOro ABMXeHMs TBepaoro tena. Bropown 3akoH HbloTOHa Ans BpawaTenbHoro
OBUXKEHMS

8 MpepctaBneHne o MexaHndeckon aHeprun. KuHetnyeckas, noteHumanbHasa aHeprusi. PaboTa cunol

9 3aKoH CoOXpaHeHWNs MexaHU4YeCKon aHepPrum

10 3aKoH coxpaHeHust Mnyrbca

11 3aKoH CoOXpaHeHWst MOMeHTa Umnynbca

12 CBoWncTBa NpocTpaHCTBa U BpEMEHWU: OAHOPOAHOCTb MPOCTPAHCTBA, U30TPONUSA NPOCTPAHCTBA,
OLHOPOAHOCTb BpemeHu. CBA3b C 3aKOHAMWN COXpPaHEHWS

13 lMpeobpa3oBaHus KOOpPAMHAT M BPEMEHM B Kriaccudeckon dusnke. MNpuHumn oTHocuTenbHocTu Manunes

14 MocTtynatbl JuHWTENHA

15 Mpeobpa3oBaHus koopauHaT 1 BpeMeHu JlopeHua

16 CnepacTsus ns npeobpasoBaHuii JlopeHua

17 PenaTuBnCTCKNiA 3aKOH CIOXXEHUSI CKOPOCTEN

18 PenaTtueucrckas gnHaMmuka

19 Baanmocss3b macchl 1 aHeprum. Popmyna SNHWTENHA

20 MoHsTne 06 o6LLE TeOPUN OTHOCUTENBHOCTHU

21 KonebatenbHoe ABwxeHne. [apMoHMyeckue nuHerHble konebaHus

22 CnoxeHne ogHOHaMNPaBfeHHbIX U B3aUMHO  NEPNEHAMKYNSAPHbIX konebaHui

23 3atyxatwwme konebaHus

24 BbIHyXaeHHble konebaHus

25 AsneHne Pe3oHaHca

26 BornHbl B ynpyrown cpege

27 YpaBHeHMe NNocKon BOSHbI

28 BonHoBoe ypaBHeHune

29 OcHoBHble nonoxeHus MKT rasos. AigeanbHbin ras

30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, JanstoHa

31 MapameTpbl MaKpOCOCTOSRHNS CUCTEMbI. TepmoguHamuyeckasn TemnepaTypa 1 AaBreHue. YpaBHeHne
MeHnpeneeBa-KnanepoHa

32 Yucno cteneHer cBoboabl MONeKyn naeansHoro rasa. Pabota n BHYTPEHHSISt SHEPTUsl uaearnbHOro rasa

33 lMepBoe Havyano TepMoaMHaMUKN

34 WM3onpouecchbl

35 TennoeMKocTb MaearnbHOro rasa

36 Annabatudeckuii npouecc. YpaBHeHne agnabaTbl

37 MoHsiTe 06 aHTponum no Knayanycy. KauecTtso aHeprum

38 CraTtuctmdeckuit Bec. QHTponusa no bonbumaHy

39 BTopoe Ha4yano TepMoanHamMunKn

40 PacnpegeneHvne monekyn no ckopoctsim (pacnpegeneHve Makceenna)

41 BapomeTpuyeckasn opmyna

42 PacnpegeneHvne monekyn no aHeprusm (pacnpegenexHve bonbumaxa)

43 dusmnyeckas knHeTvka. CpeaHasa AnvHa cBoboaHoro npodera n ahPeKTUBHBIM AUaMeTp MOSEKYI

44 Oundpdysuna

45 TennonpoBogHOCTb

46 fBneHne BA3KOCTU

47  |ArperaTHoe cocTosiHMe BellecTBa. Kpuctannuueckme n amopdHble Tena

48  |YpaBHEHWe COCTOSIHWS pearnbHOro rasa. /13otepmbl pearnbHOro rasa

49 dasoBble nepexodbl. TponHasa To4ka




50

Mogenwu CTpOEHusA XnagkocTten. HOBerHOCTHOG HaTAXeHne. KaI'IVIJ'IJ'IFlprIe ABneHusa

Cemectp 2

51 OnekTpuyeckune 3apsabl. Mogenb To4e4HOro 3apsida U MOAENM C HenpepbIBHbIM pacnpegeneHnemM 3apsga

52 3akoH KynoHa. HanpsXeHHOCTb 3neKTpocTaTM4eckoro nons

53 IMoTOK BEKTOpa HaNpshPKEHHOCTW aneKkTpocTaTndeckoro nons. Teopema Maycca ans sekropa E

54 Mpumepbl pacyeTa nonen 6eCKOHEYHON NNOCKOCTU, 3apsKeHHoW cdepsl, wapa

55 MoTeHumnan anekTpocTaTU4eCcKoro Nons

56 B3anmocBs3sb Mexay Hanps)KeHHOCTBIO U NOTEHLMAaNomM

57 Linpkynauma sektopa E. Teopema o unpkynsumm sekropa E

58 [MocTosiHHbIN 3ﬂeKTplAquKMI7I Tok. Cuna Toka. Bektop nnoTHocTu Toka. 3akoH Oma B UHTerpanbHOn u
ouddpepeHumnansHon popmax

59 OnekTpuyeckoe none B BelecTBe. [onspHble N HENONAPHbIE AM3MNEKTPUKN. BeKTOp NonsapnsoBaHHOCTY.
OnanekTpnyeckas NpoHMLAEMOCTb

60 MarHuTHOe norne B Bakyyme. BekTop MarHMTHOM MHOYKLUUK

61 3akoH bwuo Caeapa Jlannaca. MHaykuma MarHUTHOro Nons NPAMONMHENHOro NPOBOAHMKa C TOKoM. [one
KpyroBoro Ttoka

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

63 [MoTok BEKTOpa MarHUTHOWM MHAYKuMK. Teopema o Lupkynsuum Bektopa B. 3akoH nonHoro Toka. Teopema
"aycca gns HQYKUMM MarHUTHOTO Moss

64 MarHutHoe none coneHonga u Toponga

65 ABneHne anekTpomarHuTHON uHAykumn. 3akoH ®apages JleHua

66 AsneHne camouHaykumn. IHAYKTUBHOCTL KOHTYpa. B3anmHasa nnaykums. TpaHcgopmaTtop

67 OHeprus aNekTpUYEcKoro U MarHMTHoro nonsi. Bektop MonHTUHra

68 YpaBHeHusa Makcsenna B MHTerpanbHon doopme gis Bakyyma

69 MarHuTHoe none B BellecTBe. BekTop HamarHnyeHHoOCTN. HanpsxeHHOCTb MarHUTHoOro nons. MarHuTHas
NPOHMLAEMOCTb

70 Bugpbl marHeTukoB. [luamarHeTkun 1 napamarHeTukm, oeppomarHeTmkm

71 OnekTpomMarHuTHble BOSHbI. CBOWCTBA 9MEKTPOMarHUTHbIX BOSH

72 UHTepdepeHuusa ceeTa

73 HOudpakuus ceeTta. MpuHumn MNonreHca Ppenens. Metop 30H OpeHens

74 Monspusauus ceeta. Bugbl nonsipusaumun. MNonsipusatopbl. 3akoH Mantoca

75 OsonHoe nyvenpenomnexue. VickycctBeHHoe ABOVHOE nyyenpenomMneHune. Addekt Keppa

76 OnTtuyeckas akTMBHOCTb BellecTB. dddekt Papages

77 PaccesHue n nornoweHne ceeta. 3akoH Panes. 3akoH bByrepa

78 |TennoBoe u3ny4yeHue. MNoHATME 06 abBCONOTHO YepHOM Tene. 3aKOHbI TEMMOBOro U3NyyYeHus

79 ®opmyna Panesa-[xuHca. F'unoTesa NnaHka. ®opmyna MNMnaHka onsa nany4eHnss abCcontoTHO YepHOro Tena

80 BHewHun potoadhdekT. 3akoHbl hoToacbdekta. Popmyna SnHwTenHa ans potoaddekTa

81 KopnyckynspHo BonHOBOW Ayanv3M MMkpoobbekToB. M'mnoTtesa ge bponns. BonHel e bponng

82 Ocobble cBovicTBa MMKpOOGbeKTOBU. COE)THOLLIeHI/IFl HeonpeaeneHHocTewn [enseHbepra. Cneacreus
COOTHOLLEHWNst HeonpeaeneHHocTewn enseHbepra

83 BOHHOBaﬂv(byHKLI,I/IH. MpuHUKMN cynepnosvuuumn B KBaHTOBOW MexaHuKe. YpasHeHue WpeavHrepa ana
cBOBOAHOW YacTULbI

84 YacTtuua B 6eckoHeyvHo rnybokor ogHOMEpHOM NoTeHUmMansHom ame. KBaHToBaHWe aHeprim

85 CTtpoeHune atoma no Pesepdopay. MNoctynaTel Bopa. Teopus Bopa atoma Bogopoaa v BO4OpoA0NoA00HbIX
NOHOB

86 KeaHTOBbIE YMcna. MNpocTpaHCTBEHHOE KBaHTOBaHME

87 MpuHuun Maynu. MHoroanekTpoHHble aTomsbl. [epnoanyeckuin 3akoH MeHgeneesa

88 30oHHas Teopus TBepAbix Ten. Metannbl, AManekTpuku. MonynposogHukn. MpoBOAMMOCTU P U N TUMOB

89 YpoBeHb ®epmun. KOHTaKkTHasi pasHOCTb NOTEHUMANOB. TEPMO3NEKTPUYECTBO. P-N NEPEXOA

90 CnoHTaHHOe 1 BbIHYXAeHHOe usny4deHue. Jlasepbl. Tpex 1 YeTbipexypoBHEBAs CXxema fla3epHON reHepawmm

91 CTpoeHne aToOMHOro sapa. QHeprus CBA3W HYKNOHOB B sape. M3oTonbl

92 HedekT macchl. YaenbHas aHeprus CBA3W HYKITOHOB B g4pe. AaepHble curbl

93 Mopenwn agpa

94 PapvoakTnuBHOCTb. 3aKOH paguoakTMBHOro pacnaga. Bugbl pagnoaktuBHoro pacnaga

95 ApepHble peakumun. LlenHaa peakumsa Ha MeaneHHbIX HeNTPOoHax

96 AnepHbin peakTop

97 TepmosigepHasa peakumsi

98 B3avmopgencTBre pagnoakTMBHOMO U3NyveHns ¢ BellecTBoM. bruonoruyeckoe gencrene paguoakTMBHOIO

N3ny4vyeHumsa




99 Knaccudukauus anemeHTapHbIX Yactul. [oHsaTue o ctaHaapTHOM Mogenu

100 |KsapkoBas mogenb sgpa

5.2.2 TunoBble TeECTOBbIE 3a4aHus

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, KeUchbl)

1. TBepaoe Teno BpawaeTcs BOKPYr HEMOABUXKHOW OCK MO 3aKoHy ¢ = 6t-2t3, paag. HanTtu yrnosoe yckopeHuve B
MOMEHT OCTaHOBKM Tena.

2. Teno maccou 2 kr nepemellaetcs cunon F Bgonb ocu x. KoopanHata Tena MeHseTcs no 3akoHy x=2t>+t +1,
M. Kakyto paboTy coBepuut cuna 3a 2 c?

3. 3a Bpemsa 1c amnnuTyga 3aTyxalowmx konebaHum masTHMKa ymeHblumnach B € pas. KakoB koacbdpuumeHT
3atyxaHus 3?

4. B HekoTOpOW TemnepaTypHoOu 06nacT 3HTPONUSA TEPMOANHAMUNYECKON CUCTEMbI MEHSAETCS C TemMnepaTypown
no 3akoHy S=5T, [Ix/K. Kakoe konnyecTBo TennoTbl nony4yaeT cucrema npu

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

5. B anekTpocTaTtuyeckom none, 06pasoBaHHOM CUCTEMOW pacnpeneneHHbIX 3apsifoB, NOTeHUMan MeHAeTCs No
3aKoHYy p=4x>+3z2, B. Hantn Hanps»keHHOCTb 9MeKTPUYeCcKoro nosns B To4ke C

KoopauHaTamu x=1M, z=1Mm.

6. OnpegenuTb CKOPOCTb ANEKTPOHA, MPOLLEALLErO YCKOPSHOLLYI0 pa3HOCTb NoTeHumnanos Ap=2,4 B.

7. Cuna Toka B NpOBOAHMKE paBHOMEPHO BO3pacTaeT oT 0 40 4A B TeyeHue 4c. Onpenenutb 3apsag, npoLleawmmn
npy 3TOM MO NPOBOLHUKY.

8. MarHuTHbIA NOTOK Yepe3 corneHoup paBeH 125B6. NHAyKTMBHOCTb 3Toro coneHouga 5MH. Onpegenutb
KONMYecTBO BUTKOB CorleHomaa, eCnun no Hemy npoTekaeT TOK curon 5A.

9. Jlyu cBeTa, npoxoas Yepes cron nbaa (n1 =1,31), nagaeT Ha anMasHyo NNaCTUHKY (n2 =2,42), yactnyHo
oTpaXxaeTcs, YacTUYHO npenomnseTcs. Kaknum gormkeH 6biTb yron nageHus,

YTOObI OTPAXKEHHbIN Ny4 ObIN MakCUManbHO NONSAPU30BaH?

10. Onpegenutb ONIMHY BOSHbI, OTBEYAIOLLEN MAKCUMYMY UCMYyCKaTeNbHON CNOCOBHOCTN abCOMOTHO YEPHOro
Tena, ecnv ero sHepreTMyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenntb MakcUmarnbHY CKOPOCTb hOTOINEKTPOHOB, BbipbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3ITyYEeHNEM
¢ AnvHon BonHbl 200HM.

12. Kakomy yrny paccesiHus oTBe4YaeT MakCcMManbHOEe KOMNTOHOBCKOE CMELLEHME OJTMHbI BOSTHbI?

13. Hantn gnuHy BonHbl Ae bpownsa ona anekTpoHOB, NPOLUEALIMX YCKOPSIHOLLYH Pas3HOCTb NOTEHLManoB
Ap=100 B. Ha4anbHOM CKOPOCTbI0 3NEKTPOHOB MOXHO NpeHebpeyb.

14. OnuTenbHOCTb BO3bOYXXOEHHOro CoCcTosiHMA atoma Bogopoga 10 c. Yemy paBHa HeonpedeneHHOCTb B
onpegeneHnn sSHepPreTMYeckoro ypoBHs atoma?

5.3 MeToanyeckue MmaTepuansl, onpeaensiowme npoueaypbl oLeHUBaHUSA 3HaHUN, YMeHUW, BnageHumn
(HaBbIKOB M (MNTN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBusa ponycka oby4aroLerocs K npoMexXyTo4HoM aTrectauum U NnopsiaoK NMKBMAALMW akaaeMm4eckomn
3a[0MmKEeHHOCTH

lMpoBeaeHe NPOMEXYTOYHOW aTTecTauum pernameHTMpoBaHO foKanbHbIM HOpMaTuMBHbIM aktom CM6MYMTA
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS yCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauum obyvatoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMmu No AUCUmnIIMHe

YcTHas X MncbmeHHas KomMnbloTeEpHOE TECTMPOBaHNE UHas

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOW aTTecTauMm No ANCUUNIINHe

*Bo3MOXHOCTb NONb30BaTbLCA CNPaBOYHLIMU TabNMLUaMM, KanbKynaTopom;
*Bpems Ha nogrotoBky oTBeTa no 6unety 45 MUHyT.

6. YHEBHO-METOOAU4YECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OAUCLUUNMIIUHDbI
6.1 YuyebHasa nutepaTtypa

ABTOp | 3arnasue | N3gaTtenscTtBo "o nsganusa | Ccbinka
6.1.1 OcHoBHas y4yebOHasa nutepartypa
KysbmuueBa, B. A.|Kypc nekumn no obwen| Mocksa: Mockosckas http://www.iprbooksh
MoHomopes, O. A. dumsuke. Yactb |. MexaHuka n rocygapcTBeHHas 2016 0p.ru/65845.html
MornekynapHasi dusnka akagemusi BOGHOMoO
TpaHcnopTa
TawrnbikoBa- dusnka. Yactb 2. Ontuka. http://www.iprbooksh
Bywkesuny, N. U. KBaHTOBasi dmsmka. MwuHck: Bbiwanwas 2014 op.ru/35563.html
CtpoeHne wu  usmdeckme Wwkona
CBOWICTBA BeLLECTBa
KanytkmH, [O. E.,|®Pu3vka. Onektpuyectso u http://www.iprbooksh
MrawwuHckun, B. B.,|marHetnam MockBa: N3pgaTenbckui 2013 op.ru/56603.html
PaxwTtagr, 0. A, Oom MNCuC
MTawwuHckun, B. B.




TawnbikoBa- dunsmka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuy, U. U. MonekynapHas usnka wu M ‘B . op.ru/35562.html
TepMoaMHamuKa. VIHCK: Bhlllianilas 2014
LiKona
OneKTpM4eCcTBO U MarHeTu3M
6.1.2 [lononHuTenbHaa yyebHas nutepatypa
BeTtposa, B. T. ®usnka. C60pHMK 3agad MuHck: Bblwainiwasn 2015 http://www.iprbooksh
wkona op.ru/48021.html
PymbiHckas  W.  T.,|®Pusuka. JlaGopaTopHbIN http://publish.sutd.ru/
MBaHoBa C. tO.,|npakTukym. tp_ext_inf_publish.ph
VMBaHoB K. I.,|CamocTosiTenbHas paboTta cne.: cnieryntg 2017 p?id=2017470
BesHocoea B. B,
Bypkosa J1. A.
PomaHoBa E. M.,|Punsnka. BaHk 3agaHun ans http://publish.sutd.ru/
BesHocosa B. B.,|noagrotoBku K tp_ext_inf_publish.ph
YptonmHa K. O. TectupoBaHumo. Yactb Il cne.: cnieryntg 2013 p?id=1320
OnekTpoanHamuka. YacTtb V.
KBaHTOBasi umaunka
PomaHosa E. IM. ®usnka. Yactb Il.  Kypc http://publish.sutd.ru/
nekuumn cne.: cnieryntg 2013 tp_ext_inf_publish.ph
p?id=1575
CasenbeBa M. 1O. dunsnka. ONEeKTpU4ecTBo U http://publish.sutd.ru/
marHeTnaMm. JlabopaTopHble Chne.: crnerynrtp 2015 tp_ext_inf_publish.ph
paboThl p?id=3121
VMBaHoB K. I.,]OcHOBHbIE 3aKOHbI http://publish.sutd.ru/
PomaHosa E. IM. anekTpomMarHeTusma Cne.: crneryntg 2014 tp_ext_inf_publish.ph
p?id=2067
AnekcaHgpoBa, H. B.,|MexaHuka 1 monekynsipHas Mockea: MocKOBCKas http://www.iprbooksh
UbatynnuH, P. VY. |dwusumka rocyp,épCTBeHHaﬂ op.ru/47940.html
Danmatoea, Jl. B., 2014
akagemus BOOHOTO
Kysbmnuesa, B. A,
CaBenbes, B. T Tpancnopta
BaHsaruna O. A. dunsmka http://publish.sutd.ru/
Cne.: crneryntg 2018 tp_ext_inf_publish.ph
p?id=2018208
Kabnykosa H.C. ®dunsnka. OCHOBHblE 3aKOHbI http://publish.sutd.ru/
MEXaHWKN U MONEKYNSIPHOM crne.: crierynrtn 2019 tp_ext_inf_publish.ph
dU3NKK p?id=2019125
PomaHosa E. IM. ®dusnka. Yacte I Kypc http://publish.sutd.ru/
nekuumn cne.: cnieryntg 2013 tp_ext_inf_publish.ph
p?id=1561

6.2 NepeyveHb NpocdheccruoHanbHbIX 6a3 AaHHbIX U UH(OPMaLIMOHHO-CNPaBOYHbIX CUCTEM
1.EQWHBIN nopTan MHTEePHET TecTMpoBaHusa B ccepe obpaszoBaHusa [OnekTpoHHbIn pecypc]. URL:http://www.i-

exam.ru/.

2 MHdopmaumoHHas cuctema «EgnHoe okHO goctyna k obpasoBaTtenbHbIM pecypcam» [QNeKTPOHHbIN pecypc].

URL:http://window.edu

.ru/.
3.YuebHo-06pa3oBaTenbHas

URL:http://feqworld.ipmnet.ru/ru/library.htm./
4. dusnyecknin MHOpMaLUMOHHbIN nopTan. [OnekTpoHHbIn pecypc]. URL:http://phys-portal.ru/
5.Bcsa dmsmka. MNosHaBaTenbHbIN noptan. [OnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/

6.MaTtepuansl

MHdopmaumnoHHo-o6pa3oBaTenbHON

[OnekTpoHHBIN pecypc].
URL:http://sutd.ru/studentam/extramural_student/.
7. AnekTpoHHO-6MbnunoteyHas cuctema IPRbooks. URL:http://iprbookshop.ru/.
8.0nekTpoHHas 6ubnuoTteka yuebHbix naganun CrorynTA. URL:http:/publish.sutd.ru/.

CbI/I3I/IKO-MaTeMaTI/NeCKaﬂ

6ubnmnoreka [OnekTpoHHbIN

pecypc].

cpedbl  3a04HOM obyyeHus CIerynTta

opMbl

6.3 I'IepetleHb JFINLEH3UOHHOro n cBo60aHO pacnpocTpaHaeMoro nporpamMmmHoro obecneyeHus

Oxkonor, MNAOB — 3konor, KotenbHble, AT — Skonor
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCcTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

Ayautopus OcHalleHne
NeKunoHHas MynbTumeauniiHoe obopyaoBaHue, cneunanmanpoBaHHas Mmebenb, Jocka
ayauTopus

YyebHas ayautopust

CneuvanuanpoBaHHas meGenb, Aocka
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