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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

*M3yunTb CUMBONKKY hn3nyecknx 0603Ha4EHMI 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 eCTeCTBeHHOHay4Hble U oﬁmeuumeuepuble 3HaHuA, MeTOoAbl MaTEMaTU4YeCKOro
aHanunsa n mogenupoBaHus, TeopeTU4eCKoro n aKCnepumMmeHTanbHOro uccregoBaHus B npod)eccuorlaanoﬁ
AeATeNIbHOCTU;

3HaTb: -OCHOBHbIE 3aKOHbI U cbmamquKme ABINEHUA;
- cbmamquKme BEJTNMYMHBbI N KOHCTaHTbI, X onpeaeneHna n eauHunUbl USMepeHus;
- OCHOBHbI€ Crnocobbl O6pa6OTKI/I pe3ynbTaTtoB 3KCNepnMeHTarnbHbIX nccnegoBaHumn

YMeTb: -ucnonb3oBatb cbmamqecme 3aKOHbI N OOBSCHATb CbVI3VILIeCKVIe ABNEeHUNA Ond peweHna pa3nnyHbiX 3agad

BnapeTtb: - HaBblikamu NPaKTU4EeCKOro NnpMMeHeHnAa 3aKoOHOB q3VI3VIKVI

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTa

o &
= MHHOBaU, dopma
HaumeHoBaHwve n cogepxanue pasgenos, | § g CP H P
- s 94 ek Mp. J1ab. copmbl TekyLiero
TeM 1 y4eOHbIX 3aHATUN 3 S (vachbl) .
O £ | (vacwr) | (vacer) | (4acst) 3aHATUMA | KOHTpONA

Paspgen 1. MexaHuka

Tema 1. KnHemaTtuka noctynatefnibHOro u
BpaLLaTENbHOrO ABMKEHUS

Mpaktnyeckoe 3aHaTMe 1. KnHemaTuka
NnocTynaTenbHOro ABMXEHUsI
Mpaktnyeckoe 3aHaTMEe 2. KnHemaTuka 2 4 4 7 ra
BpaLLaTeNbHOro ABMKEHUS
JlabopaTtopHoe 3aHsATME: BBegeHne B
Teoputo NorpeLHOCTEN. MeToapbl
06paboTKM pe3ynbTaToB U3MEPEHNI

Tema 2. duHamuka nocTynaTenbHOro wu
BpallaTenbHOro  ABWKEHUs  TBepgoro
Tena. 3akoHbl HbloTOHaA

Mpaktnyeckoe 3aHatMe 3. [OuHamuka

1 2 2 4 6 K
noctynaTenbHOro M BpallaTenbHOro
OBWXEHNSA
JTabopaTopHoe 3aHATHE: Pasgen
"MexaHuka"
Tema 3. CaoKctBa nMpoCTpaHCTBaA U
BpeMEHN. 3aKOoHbl COXPaHEHWUs] 3Hepruu,
nUMnynbca, MOMEHTa MMNyrnbca
MpakTnyeckoe 3aHaTMe 4.  3aKOHbI 2 4 6 r
COXPaHEeHUs1 SHEPTUW, UMMYIbCa, MOMEHTA
umnynbsca
lMpakTnyeckoe 3aHATME 5. BbINnomnHeHue
KOHTpOIbHOM paboTbl Ne1
Tema 4. OnemeHTbl cneyuansHon 1 obLen 2 775

TEOPUN OTHOCUTEJTbHOCTU




Pasgen 2. MexaHudeckue konebaHus u
BOJTHbI

Tema 5. CaobogHble rapmMoHu4eckune
konebaHus. 3aTyxaroLme U BbIHY>KAEHHbIE
konebaHus. Pe3oHaHc

ra

Tema 6. Ynpyrme BofnHbl. BonHoBoe
ypaBHEHne

MpakTnyeckoe 3aHaTME 6. CBobGOAHbIE
rapmoHuveckme komnebaHus. CrioxeHue
konebaHunn. 3aTtyxawiowme konedaHus.
Ynpyrve BOSHbI

JTabopaTopHoe 3aHATHE: Pasgen
"MexaHn4yeckne konebaHmsa 1 BosHbI"

as

Pasgen 3. MonekynspHaa dusnka w
TepMoaAnHaMumKa

Tema 7. MKT npgeanbHbix rasos. lNepsoe
Ha4ano TepMognHaMmnkn. TennoemkocTb
MpakTnyeckoe 3aHATME 7. YpaBHEHUE
COCTOSIHUSA naeanbHoro rasa.
M3onpouecchbl

ra

Tema 8. OJ3HTponus. Btopoe Hauano
TepMmoanHamukn. Teopema HepHcTa
Mpaktnyeckoe 3aHaTMe 8. [lepBoe mu
BTOpPOE Ha4asro TeEpMOANHAMUKM
JTabopatopHoe 3aHaTHE: Pasgen
"MonekynsapHas dmamka "
TepmoanHammka"

Tema 9. CtaTuctnyeckne pacnpeneneHuns
MakcBenna " BonbLmaHa.
BapomeTtpuyeckasa popmyna

Tema 10. ABneHus nepeHoca. ArperatHoe
COCTOSIHME BeLlecTBa

Mpaktnyeckoe 3aHaTne 9. BbinonHeHue
KOHTpOIbHOM paboTbl Ne2

JlabopaTtopHoe 3aHaTue: MitoroBoe 3aHaTne

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyToyHas
aTTecTtauus (3aver)

17

17

17

56,75

0,25

Pasgen 4. OnekTpu4ecTBO U MarHeETU3M

Tema 11. OnekTpuyeckoe none B BaKyyMme.
BennunHbl, XapakrepusytoLime
3MeKTpocTaTuyeckoe nosne, U CBA3b MexXay
HUMW

Mpaktuyeckoe 3aHATME 10. 3akoH KyrnoHa.
HanpsikeHHOCTb 3MekTpoCTaTUYECKOro nonsi.
Teopewma Maycca

Mpaktnyeckoe 3aHaTMe 11. [loTeHuuwan.
Cesisb Mexay HanpsXKEHHOCTLIO 7
noTeHumnanom

JlabopaTtopHoe 3aHsaATMe: BBogHoe 3aHaTue
"OnekTponamepuTenbHele npubopbl. Knacc
TOYHOCTU 3NEeKTPOU3MEPUTESNBbHBIX
npubopoB. OnpegeneHve  MOrPELIHOCTU
npmnbopa no Knaccy To4HoCTn"

Tema 12. JnekTpun4yeckoe none B BELLECTBE.
OuanekTtpukun. MNonspusauusa oUaNeKTpuKos B
3ANEeKTPUYECKOM none. OHeprus
3NEeKTPMUYECKOro Nosnsl. ANeKTpUYECKNii TOK
lMpakTnyeckoe  3aHATME 12. 3aKkoHbI
NMOCTOSAHHOIO TOKa

JlabopatopHoe 3aHsaTHE: Pasgen
"QnekTpnyecTso”

ra




Tema 13. MarHutHoe none B BakyyMe.
3aKkoHbl mMarHeTnsma. fABnexune
ANEKTPOMarHUTHON  UHAYKUUK. YpaBHEHUSA
MakcBenna B WHTerpanbHon dopme and
BaKyyma.

lMpakTnyeckoe  3aHATME 13. 3akoHbI
mMarHeTnama. Cuna JlopeHua

MpakTtnyeckoe 3aHsaTME 14. 3akOH MOSHOro
TOKa. SABNeHne anekTpoMarHuTHOM UHOYKLMK
JTabopaTopHoe 3aHsATHE: Pasgen
"MarHeTtunam"

Tema 14. YpaBHeHus MakcBenna B
anddepeHumansHom copme.
OneKTpoMarHuTHble BOJIHbI. CaolicTBa
ANEeKTPOMarHUTHbIX BOMH. NHTepdepeHums n
andpakums

ra

Tema 15. B3aumopencteune
3NEKTPOMAarHMTHOro N3ny4yeHus c
BELlEeCTBOM. 3aKOHblI Panes, bByrepa.
MonapusoBaHHoOE 3NEeKTPOMarHuTHoe
nsnyyeHve

MpakTtnyeckoe 3aHATME 15. BbinonHeHue
KOHTpOrnbHOW paboTbl Ne1

JTabopaTopHoe 3aHsATHE: Pasgen
"Monspusauyms ceeta”

Pasgen 5. KeaHToBas dwmsmka. Pusmka
TBEpAOro tena. AgepHas cusvka

Tema 16. TennoBoe u3sny4yeHWe W 3aAKOHbI
abcontoTHo u4epHoro Tena. PoToadhdekT.
Od ekt KomnTtoHa
lMpakTnyeckoe  3aHATME 16. 3aKkoHbI
TEenmnoBoro N3rny4vyeHus. doToadhdexT.
Odpekt KomnToHa

ra

Tema 17. KopnyckynsipHO-BOSTHOBOW
ayanusm. BonHbl ge bponns. CooTHoWeHUs
HeonpegeneHHocTen enseHbepra.
BonHoBas dyHKUMS. YpaBHeHue
WpeaunHrepa

Mpaktnyeckoe 3aHsaTME 17. COOTHOLUEHME
HeonpeaeneHHoCTeN lenseHbGepra.
YpaBHeHue LLpeauHrepa

Tema 18. 3oHHas Teopus TBepAbIX Ten.
Jlazepsbl

JlabopatopHoe 3aHsATME: Pasgen:
"KsaHTOBas dmnanka"

Tema 19. CrTpoeHue aTOMHbIX aOep.
PagnoakTtMBHOCTb. AfgepHble peakumm
Mpaktnyeckoe 3aHaATME 18. BbinonHeHue
KOHTpOIbHOM paboTbl Ne2

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum n npoMexyTodHas
aTTectaums (Ok3ameH)

17

17

17

30

2,5

245

Bcero koHTakTHas pa6bota u CP no
AVCLUMUNNnHe

104,75

111,25

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKkTnpoBaHne y‘-leGHbIM nraHoM He npeayCMOTpEeHO




5. ®OHl OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTeEpMEB U CUCTEMbI OLLEHMBAHUA pe3ynbTaToOB 00yYeHus
5.1.1 NMokasaTtenu oueHMBaHUSA

Kon HanmeHoBaHWe oueHOYHOro
lMokasaTenu oueHnBaHUA pe3ynbTaToB 06ydYeHus
KoMMneTeHumn cpencrtea

dopmynupyeT 1 MHTEpPNpPeTUPYeT OCHOBHbIE 3aKOHbI:

MeXaHWKWU, MONEKYNAPHON (PU3NKN U TEPMOAMHAMUKN, SNEKTpUYecTBa
N MarHetTuama, KBaHTOBOMW (PU3NKM; COOTHOCUT cnocobbl obpaboTkm
pe3ynbTaToB y4yebHOro nabopaTopHOro 3KCreprMeHTa C anieMeHTamMm
Or1K-1 Teopuu MorpeLlHoCTH.

Pelaetr TunoBble, KONMWYECTBEHHblE W KavyeCTBEHHble 3ajadyn no
OCHOBHbIM pa3fgeriaMm MOU3nKu.

ObbsACHAET B3aMMOCBS3b OCHOBHbIX (OU3NYECKMX 3aKOHOB U  UX
3HaYeHWe Npuv pelleHnn 3aga.

Bonpocsl ans YCTHOTIO
cobecepoBaHus

MpaKTUKO- OpUEHTUPOBAHHbIE
3agaHusa

5.1.2 Cnucrtema 1 Kputepmm oLeHNBaHUA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTM KOMMNETEHLIMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHue MncbmeHHas paboTa

Ob6yuyatowuicsa nokasbiBaeT
BCECTOPOHHEE U  rnybokoe  3HaHue
OCHOBHBbIX duranyecknx 3aKOHOB,
cBOOOAHO OPUEHTUMPYETCH B OCHOBHbIX
NOHATUAX, TEPMUHAX U ONPEeAENEHNAX NPU
OTBETE; YCBOWM OCHOBHYIO M 3HakoM C
5 (oTnn4HO) OOMNOMHUTENbHOMN nutepaTypon;
00ObACHAET  B3aVMOCBHA3b  OCHOBHbIX
h13NYECKNX 3aKOHOB M UX 3HAYeHWe Ons
nocregytoLien npodeccuoHansHon
OeATEeNbHOCTY; MpPOSIBNAET TBOPYECKMe
CMOCOBHOCTU M LUMPOKYH 3pyauuMio B
ucrnonb3oBaHuM y4ebHoro matepuana.

Ob6yuvatowminca nokasbiBaeT 4OCTATOYHbIN
YPOBEHb 3HAHWUN OCHOBHbIX (PU3NYECKUX
3aKOHOB, OPMWEHTUPYETCS B OCHOBHbIX
MOHATUAX W ONpefeneHusx; YCBOWI
OCHOBHYI0 nuTepaTtypy; aonyckaet
He3HauUTENbHbIE NMOrPELUHOCTY MpU

4 (xopoLwuo)

oTBeTax Ha BOMNPOChbl 3K3amMeHaUuMOHHOro
ouneta W OONOMHUTENbHbIE BOMPOCHI
npenoaasartend.

Ob6yuyatowuicsa nokasbiBaeT 3HaHuA
y4yebHOro maTtepuana B MWHUMAIbHOM
obbeme; MOXeT copmynmpoBaTb
dusnyeckne 3aKOHbl, NOHATUSA 7]
onpepenexHns, Ho npu 3TOM, Aonyckas
OonbLIoe KONMMYECTBO HENPUHLMMMANbHBLIX
owmnboK; 3HAKOM C OCHOBHOW NUTepaTypou;
[onyckaeT CyLleCTBEHHble oOwWubkn B
OTBETE Ha 3K3aMeHe, HO MOXEeT YCTPaHUTb
MX NoA PYKOBOACTBOM MpenofaBaTensi.

3 (yooBneTBoOpUTENbHO)

Obyvaowmnca He uMMeeT [0CTaTOYHOro
YPOBHS 3HAHMSA OUCLMNIIUHBI; HE MOXeT
chopMynMpoBaTb OCHOBHblE bU3nyeckme
3aKOHbI; MS10X0O OPUEHTUPYETCS B OCHOBHbIX
2 (HeyOoBMETBOPUTESBHO) | MOHATUSAX U ONPEeAENeHnsX; NIIOX0 3HAKOM
C OCHOBHOW nuTepaTypown; OOMycKaeT npu
OTBETE Ha 3K3aMEHe CyLLEeCTBEHHbIE
OWNOKN N He MOXEeT YCTPaHUTb UX Laxe
noA pyKoBOACTBOM MpenofaBaTernsi.




Ob6yuyatowmncsa nokasbiBaeT BCECTOPOHHeE
1 rnybokoe 3HaHMe OCHOBHbIX PU3NYECKNX
3aKOHOB, CBOOOAHO OpUEHTUMPYEeTCS B
OCHOBHbIX NMOHATUAX, TepMUHax "
onpefeneHnsix; YCBOUIT  OCHOBHYK U
3HAKOM C [OMOSHUTENbHOW NUTepaTypown;
MOXeT OOBACHUTb B3aUMOCBSI3b OCHOBHBIX
PU3NYECKNX 3aKOHOB U UX 3HaYeHue Ansi
nocriegytoLiemn npodeccnoHanbHom
[eATenbHOCTUN; NPOSBSET  TBOpPYECKue
CMocoBHOCTU B MCMOJb30BaHMM y4eBHOro
MaTepuana.

3auTeHo

Obyvaowmnca He uMeeT [0CTaTOYHOro
YPOBHS 3HAHMSA OUCLMMNIIUHDBI; HE MOXET
chopMynmMpoBaTb OCHOBHblE bU3nyeckme
3aKOHbI; MS10XO OPUEHTUPYETCS B OCHOBHbIX
He 3auteHo MOHATUSAX W ONpeaeneHusix; Nnoxo 3HaKkom
C OCHOBHOW NnTEpaTypown; AOMycKaeT npu
OTBETE Ha 3a4yeTe CYLLEeCTBEHHbIE OLLUNOKM
M He MOXeT YCTpaHUTb WX Jaxe nopg
PYKOBOACTBOM npenogasaTens.

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

Ne n/n | DopMynmMpoBKM BONPOCOB
Cemectp 1
1 KnuHemaTtuka noctynaTenbHOro ABvXeHus MmaTepranbHOW TOUKM
2 KnHemaTumka BpallaTenbHOro ABMKEHUSS MaTepuanbHON TOYKU 1 TBEPAOro Tena
3 CBsI3b MexXay NMHENHLIMM 1 YTIIOBbIMU XapakTePUCTUKAMM OBUKEHNS
4 [OuHamuka noctynatenbHOro aABmkeHusd. MNoHaTe ueHTpa nHepumn. 3akoHbl HbloToHa
5 MoHaTne 06 uMNynbce, MOMEHTE MMMYNbCa, MOMEHTE CUSbl
6 MomeHT nHepuun TBepgoro Tena
7 [vHamuka BpallaTenbHOro ABMXeHMA TBepaoro tena. Bropown 3akoH HboTOHa Ans BpalwaTenbHoro
OBVXKEHMS
8 MpepcTaBneHne o MexaHndeckon aHeprun. KuHetnyeckas, noteHumanbHasa aHeprusi. PaboTa cunol
9 3aKOH COXpaHEeHWs1 MeXaHUYEeCKOM SHEPrun
10  |3akoH coxpaHeHust umMnyrnbca
11 3aKoH coxpaHeHUst MOMeHTa umnynbca
12 CBolicTBa NpOCTpaHCTBa 1 BPEMEHU: OAHOPOAHOCTb NPOCTPAHCTBA, M30TPONUSA NPOCTPAHCTBA,
OLHOPOAHOCTb BpeMeHU. CBs3b C 3aKOHAMW COXPaHEHWS
13 Mpeobpa3oBaHust KOOpPAMHAT M BPEMEHM B Kriaccudeckon dusnke. MNpuHumn oTHocutenbHocTu Manunes
14 Moctynatel OSRMHWTENHa
15 lMpeobpasoBaHusa koopauHAT U BpemeHu JlopeHua
16  |CnepgctBusa u3 npeobpasoBaHun JlopeHua
17 PensaTuBUCTCKMIA 3aKOH CNOXEHUSI CKOPOCTEN
18 PenaTtueucrckas gnHaMmmka
19 Bsanmocsssb macchl 1 aHeprum. Popmyna SNHWTENHA
20 MoHsTne 06 o6LLE TeOPUN OTHOCUTENBHOCTHU
21 KonebatenbHoe ABmxeHue. FapMoOHUYecKkme NMHeHbIe konebaHus
22 CnoxeHvne ogHOHaNpPaBeHHbIX 1 B3aUMHO NepneHanKynsapHbIX konebaHumn
23 3atyxarowme konebaHus
24 BblHy)XaeHHble konebaHus
25 AsneHne Pe3oHaHca
26 BonHbl B ynipyron cpefe
27 YpaBHeHME NII0CKOW BOSHbI
28 BonHoBoe ypaBHeHune
29 OcHoBHble nonoxeHus MKT rasos. ioeanbHbI ras
30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, JanstoHa




I'Iapameprl MaKpOCOCTOAHUA CUCTEMbI. TepMOﬂMHaMVI‘-IeCKaﬂ TeMnepartypa un gasneHue. YpaBHeHme

31 o
MeHnpeneeBa-KnanenipoHa

32 Yucno cteneHern ceoboabl MONekyn naeanbHoro rasa. Pabota n BHYyTPEHHAS SHeprusa naeanbHoro rasa

33 lMepBOE Havyano TepMoOANHAMMKN

34 M3onpouecchbl

35 TennoeMKocTb naearnbHOro rasa

36 Apgnabatudeckuii npouecc. YpaBHeHne aguabaTbl

37 MoHsiTne 06 aHTponum no Knayanycy. KauectBo aHeprum

38 |Cratuctuyeckun Bec. QHTponus no bonbumaHy

39 BTopoe Havano TepmoguHamunkm

40 PacnpegeneHvne monekyn no ckopocTtam (pacnpegenerHve Makcsenna)

41 BapomeTpuyeckas popmyna

42 PacnpegeneHne monekyn no saHepruam (pacnpegeneHune bonbumaHa)

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

44  |Onddysns

45 TennonpoBoAHOCTb

46 f#BneHue BA3KOCTU

47  |ArperaTtHoe cocTosiHMe BellecTBa. Kpuctannuyeckne n amopdHble Tena

48 |YpaBHeHMe COCTOSHUA peanbHoro rasa. Misotepmbl peanbHOro rasa

49 da3zoBble nepexodbl. TporiHasa Touka

50 Mogenwu cTpoeHus xungkocten. [NoBepxHOCTHOE HaTskeHne. KanunnsapHble aBrneHus

Cemectp 2

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

52 3akoH KynoHa. HanpsiKeHHOCTb 311eKTpoCTaTU4eCcKoro nonsi

53 [MoToK BEKTOpa HaNpPs»KeHHOCTU aneKkTpocTaTnyeckoro nons. Teopema Faycca ons sektopa E

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

55 MoTeHUman anekTpocTaTn4ecKkoro nong

56 B3anmocss3b Mmexgy HanpsiKeHHOCTbIO U NOTEHLMaroM

57 Linpkynauusa Bektopa E. Teopema o unpkynsaumm Bektopa E

58 MocTOosIHHbIN eneKprMeCKmVl Tok. Cuna Toka. Bektop nnoTHocTn Toka. 3akoH OMa B UHTErpanbHOn u
andpdepeHumnansHon dopmMax

59 OnekTpuyeckoe none B BellecTBe. [TonapHble U HENONAPHbIE AUANEKTPUKU. BekTop nonsprusoBaHHOCTU.
[unanekTprnyeckas NPOHNLIAEMOCTb

60 MarHuTHoe none B Bakyyme. BeKTop MarHMTHOWM MHAYKLMK

61 3akoH buo Casapa Jlannaca. HOyKUMa MarHMTHOro Nons NPsIMOSIMHENHOro NPoBOAHUKA C TokoM. [None
KpYroBoro toka

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

63 lMoTok BEKTOpa MarHUTHOM MHAYKuunN. Teopema o umpkynauumn Bektopa B. 3akoH nonHoro Toka. Teopema
["aycca ona nHAYKUMM MarHUTHOro nons

64 MarHuTHOe none coneHomnga u Toponaa

65 ABneHve anekTpomarHMTHon nHaykumm. 3akoH ®apages JleHua

66 AsneHve camonHaykumMn. MIHOYKTUBHOCTb KOHTYpa. B3anmHas nHaykuua. TpaHcdopmartop

67 OHeprvsa anekTpMYecKoro u MarHUTHoro nons. Bektop MNonHTMHra

68 YpaBHeHus MakcBenna B MHTerpanbHown bopme Ans Bakyyma

69 MarHuTHoe none B BellecTBe. BekTop HamarHn4eHHoCTN. HanpsikeHHOCTb MarHMTHOro nons. MarHutHas
NPOHNLIAEMOCTb

70 Buabl marHeTnkoB. [JuamarHe Tk 1 napamarHeTuku, oeppomarHeTUkm

71 OnekTpoMarHuTHble BOMHbI. CBONCTBA 3NEKTPOMAarHUTHbLIX BOSH

72 MHTepdepeHuns ceeTa

73 Ondpakuus ceeta. MpuHumn MNonreHca ®peHens. MeTtoa 30H PpeHens

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

75 [BoriHoe nyyenpenommneHune. VickyccTBeHHOe ABOWHOE nyyenpenomieHve. OddekT Keppa

76 OnTnyeckasa akTMBHOCTb BellecTB. Addpekt Papages

77 PaccesiHne un nornowleHne ceeta. 3akoH Panes. 3akoH Byrepa

78 |TennoBoe many4yeHue. NoHaTNe 06 abCcontoTHO YepHOM Tene. 3akoHbl TEMNSIOBOro U3Ny4YeHus

79 dopwmyna Panes-[xuHca. MunoTesa MNMnaHka. ®opmMyna MnaHka gnsa nanydeHns abconioTHO YepHOro Tena

80 BHewHun potoadhdekT. 3akoHbl poToacbdekTa. Popmyna SnHwTenHa Ana poToaddekTa

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




Ocobble ceoicTBa MUKpPoobbekToB. COOTHOLLIEHUS HeonpeaeneHHocTel NenseHbepra. CneacTeus
COOTHOLLIEHNst HeonpeaeneHHocTew eriseHbepra

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

84 YacTtuua B 6eckoHe4Ho rnybokor 0qHOMEpPHOM NoTeHUMansHon sme. KBaHTOBaHUe aHeprum

82

83

85 CtpoeHune atoma no Pesepdopay. MocTtynatel Bopa. Teopusi Bopa atoma Bogopoaa U BOAOPOAONOA0OHbIX
MOHOB

86 KBaHTOBbIE Yncna. NMpocTpaHCTBEHHOE KBaHTOBaHWE
87 MpuHuun Maynu. MHoroanekTpoHHble aTombl. [epnoanyeckuin 3akoH Mengeneesa

88 |3oHHas Teopus TBepAbIX Ten. MeTtannbl, AuanekTpuku. MNonynposogHuki. MNpoBoaMMOCTM P U N TUMNOB
89 |YpoBeHb Pepmu. KoHTakTHasi pa3HOCTbL NOTEHUMANOB. TEPMOINEKTPUYECTBO. P-N NEpexos
90 |CnoHTaHHOE Y BbIHYXOEHHOE u3ny4yeHue. flazepbl. Tpex 1 YeTbIpeXypOBHEBas CXeMa NlasepHON reHepavmm

91 CTpoeHune atoMHOro sapa. QHeprusi CBA3M HYKIMOHOB B dape. M3oTonbl

92 HedekT macchl. YaenbHas aHeprus CBA3W HYKIOHOB B g4pe. AaepHble Curibl
93 Mopenu agpa
94 PapgnoaktnBHOCTb. 3aKOH paanoakTMBHOro pacnaga. Buasl paguoaktuBHoro pacnaga

95 ApepHble peakumun. LlenHaa peakumsa Ha MeaneHHbIX HeNTPOoHax
96 |ApepHbin peakTop
97 TepmosigepHasa peakumsi

98 Bsanmopgeictaue PaanoakTnBHOIoO n3ny4eHnd ¢ BeecTtBoM. Buonornyeckoe gencrene PaanoakTnBHOIoO
n3ny4vyeHuna

99 Knaccudukauusa anemeHTapHbIX Yyactul. [oHATUe o cTaHgapTHOM Moaenu
100 |[KeapkoBas mogenb sigpa

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

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

1. TBepaoe Teno BpallaeTcs BOKPYr HENOABUXHOM OCU MO 3aKOoHy ¢ = 6t-2t3, paa. HawTtu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKW Tena.

2. Teno maccomn 2 kr nepemelryaetcsa curnon F Boonb ocu x. KoopanHaTa Tena MeHsieTcsa no 3akoHy x=2t%+t +1,
M. Kakyto paboTy coBepunT cuna 3a 2 c?

3. 3a Bpemsa 1c amnnutyga 3aTyxalwowmx konebaHun MasiTHUKa yMeHblumnachk B e pa3s. KakoB koadhumumneHT
3aTyxaHusa 3?

4. B HeKOTOpON TeMnepaTypHoW obnacTn SHTPONUS TEPMOAMHAMUYECKON CUCTEMBI MEHSAETCS C TemMnepaTypon
no 3akoHy S=5T, /K. Kakoe konmyecTBO TEMMOThI NOMy4aeT cuctema npum

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

5. B anekTpocTaTMyeckom none, obpasoBaHHOM CUCTEMOW pacnpeaeneHHbIX 3apsaoB, MoTeHUMan MeHsieTcs no
3aKOHy @=4x?+32z2 B. HanTn HanpsXeHHOCTb 3NeKTPMUYECKOro nomsi B TOYKe C

KoopauHaTamm x=1Mm, z=1Mm.

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

7. Cvna Toka B NpOBOAHMKE paBHOMEPHO Bo3pacTaeT OT 0 A0 4A B TeueHune 4c. OnpegenuTb 3apsag, NpoLweawmnn
npv 3TOM MO NPOBOAHWUKY.

8. MarHuTHbIi NOTOK Yepe3 coneHoua paseH 125B6. MHAOykTMBHOCTbL aToro coneHoupga 5MH. Onpepenutb
KONMM4eCTBO BUTKOB COfleHomnaa, ecnv o HeMy NpoTekaeT TOK cunon SA.

9. Jlyu cBeTa, npoxoas vepes cnon nbaa (n1 =1,31), nagaet Ha anMasHylo NNacTMHKY (N2 =2,42), 4acTU4HO
oTpaxaeTcsl, YacTU4YHO npenomnseTcs. Kakum gormkeH 6biTb yron nageHus,

4YTOObI OTPAXKEHHbIN Ny4 ObIN MakCUManbHO NONAPU30BaH?

10. OnpegenuTb ANVHY BOMHbI, OTBEYaloLen MakCMMyMy UCnyckaTernbHOW CMOCOBHOCTU abCoMnTHO YepPHOro
Tena, ecnv ero aHepreTnyeckas CBETMMOCTb paBHa 3BT/cm?.

11. OnpegennTb MakcMarnbHY CKOPOCTb POTOSMEKTPOHOB, BbIPbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3NYyYEHNEM
¢ AnnHon BornHbl 200HM.

12. Kakomy yrny paccesHusi oTBevaeT MakCcManbHOe KOMNTOHOBCKOE CMELLEeHNE AfWHbI BOSHbI?

13. Hantn gnuHy BonHbl e Bponna ana anekTpoHoB, NpoLlewmx YCKOPSHOWYH pa3HOCTb NOTEeHUMaros
A@=100 B. HayanbHOI CKOPOCTbIO 3MEKTPOHOB MOXHO NpeHebpeyb.

14. OnutenbHoCTb BO3BYXAEHHOro COCTOsiHWS atoma Bogopoga 10 c. Yemy paBHa HeonpeaeneHHOCTb B
onpeaeneHun 3HepreTMYecKoro ypoBHsa atoma?

5.3 MeToanyeckue MaTepuansl, onpegensowme npoueaypbl oLeHUBaHUSA 3HaHUN, YMEeHUW, BnageHumn
(HaBbIKOB M (MNTN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBusa ponycka oby4aroLerocs K npoMexXyTo4HoM aTrecTauum U nopsiaoK NMKBMAALMMA akaaeMm4eckomn
3a[0MmKEHHOCTH

lMpoBeaeHe NPOMEXYTOYHOW aTTecTauum perfnameHTMpOoBaHO foKarnbHbIM HOpMaTuBHbIM aktom CM6MYMTA
«lonoxeHne 0 NPOBEAEHUN TEKYLLIErO KOHTPOSSi yCNeBaeMOCTU U MPOMEXKYTOYHOW aTTecTaumm obyyarowmxcs»



5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOW aTTecTauum no AgucumnsiimHe

YcTHas +

NMncbmeHHas

KOMﬂbPOTepHOG TecTnpoBaHue

5.3.3 OcobeHHOCTU NpOBeAeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

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

NHas

6. YYHEBHO-METOOUWYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCLUUNINUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasue | M3patenbcTBO [oa nspaHma | Ccbinka
6.1.1 OcHoBHas y4yebOHasa nutepartypa
AnbikoBa, O. M. MonekynsipHaa dwusmka 1 AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOAUHAMMKMN AcTpaxaHckum op.ru/99503.html
rocyapCTBeHHbIN
YHMBEpCUTET, 2019
M3paTtenbckui oM
«AcTpaxaHcKun
YH/BEPCUTET»
Mapwakos, A. H. KsaHToBass cusmka ans| Caparos: Bysosckoe 2019 http://www.iprbooksh
UHXEeHepoB obpasoBaHne op.ru/86463.html
Ab6gpaxmaHoBa, A. X. |®usnka. AnNekTpmyecTBo KasaHb: KasaHckun http://www.iprbooksh
HaLMOHarbHbIN 0p.ru/95059.html
nccnenoBaTenbCKUm 2018
TEXHOMOMMYECKNI
yHUBEpPCUTET
Omutpnes, O. C.,|Pu3uka. KpaTtkuii kypc TamboB: TamboBckuiA https://www.iprbooks
WNcaeBa, 0. B., rocyJapCTBEHHbIN 2021 hop.ru/122988.html
Ocunoea, n. A, TEXHUYECKNI
Xonogunux, B. H. yHuBepcuteT, 5C ACB
TawrnblkoBa- dusmka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuny, N. U. MonekynapHaa ¢wusnka u op.ru/35562.html
TepMoaMHaMuka. MwuHck: Bbilwaniwan wkona 2014
OneKkTpnMyecTBO U MarHeTU3m
TawrnblkoBa- ®usnka. Yactb 2. Ontuka. http://www.iprbooksh
Bywkesuny, N. U. KBaHTOBasi dmsmka. MUHCK: BbIlLoALLIAS LKONa 2014 op.ru/35563.html
CtpoeHne un umsmdeckne
CBOWCTBA BeLlecTBa
KysbmuueBa, B. A, [Kypc nekumi no obwen| Mocksa: MockoBckas http://www.iprbooksh
MoHomopes, O. A. dumsuke. Yactb |. MexaHuka n rocygapcTBeHHas 2016 0p.ru/65845.html
MornekynapHasi dusnka aKkagemusi BOGHOMo
TpaHcnopTa
6.1.2 [lononHuTenbHaa yyebHas nutepatypa
OmuTtpmnesa, H. T.,|O6wasa dusnka.| Tomck: MispaTenbckuii https://www.iprbooks
YankoBckasi, O. H.,|[eomeTpnyeckas n BonHosas [om Tomckoro 2020 hop.ru/116814.html
BoyapHukoBa, E. H. onTuKa rocygapcTBEHHOIo
yH/UBepcuTeTa
Mepmuros, A. B.,|O6was dwusmka. 3agaum c| Capatos: Bysosckoe 2020 http://www.iprbooksh
bapkos, 0. A. peLeHnamm obpasoBaHue 0p.ru/95156.html
VMBaHoB K. I.,]OcHOBHbIE 3aKOHBbI http://publish.sutd.ru/
PomaHosa E. IM. anekTpomMarHeTusma Chne.: crnerynrtp 2014 tp_ext_inf_publish.ph
p?id=2067
Bapcykos, B. W.,|®nsnka. MexaHuka Tambos: TamboBcKui http://www.iprbooksh
Omutpues, O. C. rocyapCTBEHHbIN 2015 0p.ru/63918.html
TEXHUYECKNI
yHuBepcuteT, 96C ACB
Betpoea, B. T. dusunka. CoopHMK 3agay MuHCK: BbILISALIAS WKONA 2015 gg%ﬁ\‘/‘v&g;p:tﬁ?ksh
Wrbirawes, A. A.|3agauu no dmsmke. HoBOCUBHDCK: http://www.iprbooksh
Mencaxosuy, 0. T. MexaHuka. MonekynsapHas 6 peK: op.ru/91200.html
dursmka M TepmogMHaMuKa. Hosocu pckun 2017
SneKTPUYEcTBO rocyaapCTBEeHHbIN

TEXHUYECKUN YHUBEPCUTET




Kabnykosa H.C. ®dunsmka. OCHOBHbIE 3aKOHBbI http://publish.sutd.ru/
MEXaHUKN N MONEeKyNApHOn Chne.: crnerynTtp 2019 tp_ext_inf_publish.ph
HU3MKK p?id=2019125
CasenbeBa M. 1O. dunsnka. OnNeKTpu4ecTtBo u http://publish.sutd.ru/
marHeTnaMm. JlabopaTopHble Cne.: cneryntg 2015 tp_ext_inf_publish.ph
paboThl p?id=3121
AnekcaHgpoBa, H. B.,[MexaHuka n monekynspHas Mockaa: MocKoBCKas http://www.iprbooksh
WeatynnuH, P. VY. |dusnka roc é CTBEHHAs op.ru/47940.html
DanmartoBa, JI. B., YAap 2014
akagemusi BOGHOMoO
Kysbmnuesa, B. A.,
CaBenbes, B. T Tpancnopta
PymbiHCckag  W.  T.,|®usuka. JlabopaTopHbIi http://publish.sutd.ru/
MBaHoBa C. tO.,|npakTukym. tp_ext_inf_publish.ph
MBaHoB K. I.,|CamocTosiTenbHas paboTta cne.: cnieryntn 2017 p?id=2017470
Besnocoea B. B,
Bypkosa J1. A.
BaHsaruna O. A. dunsmka http://publish.sutd.ru/
Chne.: crneryntp 2018 tp_ext_inf_publish.ph
p?id=2018208
PomaHoBa, B. B. dusmka. MNpumepbl peweHns ) . https://www.iprbooks
3agjay Munck: PecnyBnukaHckuit hop.ru/125481.html
WNHCTUTYT
2021
NpodeCcCnoHarbHOro
obpasoBaHusi (PUNMO)

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CNPABOYHbLIX CUCTEM

1.EQMHBIN NopTan MHTEPHET TECTUPOBaHUS B cdepe obpasoBaHus [OnekTpoHHbIn pecypc]. URL:http://www.i-

exam.ru/.

2.MHdhopMaumoHHas cuctema «EguHoe okHO JocTyna k obpasoBaTefibHbIM pecypcamy [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
[OnekTpoHHBIN pecypc].

MHdopmaumnoHHo-obpasoBaTenbHON

CbI/I3I/IKO-MaTeMaTI/I‘-IeCKaﬂ

6ubnmnoTeka [OnekTpoHHbIN

pecypc].

cpedbl 3ao4yHon  copmbl  obyveHua  CII6rynTA

URL:http://sutd.ru/studentam/extramural_student/.
7. AnekTpoHHO-6MbnunoteyHas cuctema IPRbooks. URL:http://iprbookshop.ru/.
8.0nekTpoHHas 6ubnuoTteka y4ebHbix naganun CrorynTA. URL:http:/publish.sutd.ru/.

6.3 Nepe4veHb NULEH3MOHHOIO N CBO60AHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Okonor, MNAB — 3konor, KotenbHeble, AT — 3konor
MicrosoftOfficeProfessional
Microsoft Windows

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

AyauTopus OcHalueHne

MynbTumeaunHoe obopyaoBaHue, cneuuanmampoBaHHas mebenb, Jocka
JlekumoHHas ¥ A PYA H P A
aygutopus

YueGHast ayamtopus

CneumnanuampoBaHHasa Mebernb, focka
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