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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb ancuunnuubl: ChopmmpoBaTtb KoMneTeHLMM obyyatollerocs B obnacti ouankm Ans Mcnonb30BaHns

3aKOHOB CbVI3VIKVI, q3VI3VI‘-IeCKVIX MeTOAO0B 1ccrneaoBaHus 1 aHanusa B oo6beme, Heobxogumom ans I'IpOCbeCCVIOHaJ'IbHOVI
AeATEeNIbHOCTU

1.2 3apgauv AMcUUNNUHbI:
* N3y4nTb OCHOBHbIE (hM3NYECKME 3aKOHbI, FpaHuLbl U 06nacT Nx NpUMEHeHNst

* Paclumputb v yrny6uTh 3HaHUS 06 OKpYXatoLLEeM MUPE, O XapaKTepe B3aUMOCBS3U (DU3NYECKMX 3aKOHOMEPHOCTE U
SIBNEHUI B NPUPOAE, B YENOBEYECKON AeSTENIbHOCTM

* Pa3BuTb HaBbIKM (PM3NYECKOrO MbILLTIEHMS, YMEHUSI paGoTaTb C pasnuyHbIMU NpMGopamm

* Hayuutb BecTu npodeccuoHanbHbIi aHanus peaynbTaToB Hay4HO-NabopaTopHOro aKkcneprmMeHTa

e YMeTb BECTU CTaTUCTUYECKYyl0 00paboTKy peayribTaToB 3KCMEPUMEHTOB, CaMOCTOSITENbHO BbIOMpaTb METOAb
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

MpeaBaputensHasa NoAroToBKa npearonaraeT co3aHne OCHOBbI AN (OPMUPOBAHUSA KOMMNETEHLNIA, yKa3aHHbIX B M.
2, NPV U3YyYEHUN OUCLUNIIVH:

OucumnnuHa 633leyeTCF| Ha KOMneTeHuus, CdDOpMVIpOBaHHbIX Ha npegbigyuiem ypoBHe 06pa3OBaHMﬂ

2 KOMNETEHLUMN OBYYAIOLLErocA, ®OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA AUCLUUNINUHDbI

OlNK-2: Cnoco6eH ucnonb3oBaTb MareMmaTuieckue, pmsmyeckmne, GPU3MKo-XMMnU4eckme, XumMmmiyeckmne MetToabl AnA
pelweHus 3apay npodeccMoHanbHON AeATENbLHOCTHU

3HaTb: -U3NYEeCKMe OCHOBbI MEXaHWKM, bU3nKM konebaHun M BOMH, 3MEKTPUYECTBA U MarHeTnama, SneKkTpPoAUHAMUKM,
CTaTUCTUYECKON (PU3MKU N TEPMOANHAMUKUN, KBAHTOBOW OU3NKK

Ymetb: pewaTtb TMnoBble 3adayn, CBA3aHHbIE, CBA3aHHblE C OCHOBHbIMU pasfenamu q3VI3VIKVI, ncnonb3oBaThb cbmsmqecme
3aKOHbI NMpn aHannse n peleHnumn npo6r|eM I'IpOCbeCCVIOHaJ'IbHOVI AEATENIbHOCTU

Bnapetb: meTogamm nposeneHna d)l/l3|/|‘-IeCKI/IX M3mepeHm7|, MeTogamMu KOppeKTHOIZ OUEHKHN I'IOFpeLLIHOCTeVI npu npoeeneHnn
q3VI3VI‘-IeCKOFO QKCNepumMeHTa

3 PE3YJIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas
pabota

cP MHHoBaL, dopma

dopmbl TekyLiero
(*?aiil) (le-laacil) (Hacel) | oonsrain KOHTpONs

HaumeHoBaHuWe 1 cogepxaHue pasgenos,
TEM U Y4eOBHbIX 3aHATUI

Cemectp
(kypc onsa 3A0)

Pasgen 1. MexaHuka. Teopus
OTHOCUTENBHOCTU

Tema 1. KuHemaTuka noctynatenbHOro un
BpaLLaTenibHOro ABWKEHNS

Tema 2. InHaMmunka nocTynatenbHOro u
BpaLlaTenbHOro ABWKEHUSA TBEpAOoro Tena.
3akoHbl HbloTOHa

JlabopaTopHasi paboTa. BeegeHue B Teoputo
norpetuHocten. Metoabl o6paboTku K
pe3ynbTaToB U3MEPEHUI

Tema 3. CBoncTBa NPOCTPaHCTBA U BPEMEHMW.
3aKOHbI COXpaHEHWsT SHEPTUX, UMNYJIbCa, 1
MOMEHTa umnynbca

3aKoHbl COXpPaHEHUS SHEPTUK, UMMYSbCa,
MOMEHTa Umnynbca

JlabopatopHas pabota. Pasgen "MexaHuka"

Tema 4. dnemeHTbl cneunansHon u obLuen

18
TEOPVM OTHOCUTETBHOCTH

Pasgen 2. MexaHn4yeckue konedbaHusa u
BOJHbI

Tema 5. CB0GOAHbIE rApMOHNYECKUNE 1
konebaHus. 3atyxaloLlne 1 BbIHY>XAEHHbIe 1 18
konebaHwusi. PesoHaHc




Tema 6. Ynpyrue BonHbl. BonHoBoe
ypaBHEHMe.

JlabopaTopHas pabota. Pasgen
"MexaHu4veckume konebaHusi 1 BOMHbI"

Pasgen 3. MonekynapHas wu3uka n
TepmMoguHamMumka

18

Tema 7. MKT ngeanbHbix rasos. lNepsoe
Ha4yano TepMOAMHAMMKKU. TennoeMKoCTb

Tema 8. QHTponua. BTtopoe Havano
TepMmoanHamukn. Teopema HepHcTa
JlabopaTopHas pabota. Pasgen
"MonekynsapHas dusuka u TepmogmHamumka”

18

Tema 9. Ctatuctnyeckue pacnpeaeneHmst
Makceenna n bonbumaHa. bapomeTtpunyeckas
dopmyna

20

Tema 10. ABneHna nepeHoca. ArperatHoe
COCTOSIHME BELLEeCTBa

15

Utoro B cemecTpe (Ha kypce ansa 3A0)

18

KoHcynbTaumm n npoMexyTodHas atTectauus
(3auver)

188

Pasgen 4. OnekTpn4ecTso U MarHeTu3m

Tema 11. JnekTpuyeckoe none B BakyyMme.
BenuuuHel, xapaktepuaytowime
3NeKTpocTaTu4eckoe nose, U CBA3b Mexay
HUMW

JlabopaTopHas pabota: BBogHoe 3aHATHE
"OnekTpounameputenbHble npubopsl. Knacc
TOYHOCTU 3NEKTPON3MEPUTENBHBLIX NPUOOPOB.
OnpepeneHne NorpeLwHocTn npudopa no
Knaccy To4HocTtun"

12

Tema 12. dnekTpuyeckoe none B BELLLECTBE.
OunanekTpukn. MNonapusauns AM3nNeKTpuKos B
3NeKTpMYecKoM norse. SHeprusi
ANEKTPUYECKOTO MONs. DNEKTPUYECKUNIA TOK.
JlabopaTopHas pabota. Pasgen
"OnekTpnyecTso”

Tema 13. MarHuTHOE norne B BakyyMe.
3akoHbl MarHeTusma. fAsnexHve
ANEKTPOMarHMTHON MHAYKUUK. YpaBHEHUSA
MakcBenna B uHTerpanbHon popme ang
BaKyyMma.

JlabopaTopHas pabota. Pasgen "MarHetnam "

Tema 14. YpaBHeHna Makcsenna B
anddpepeHumansHon opme.
OnekTpoMarHuTHble BONHbI. CBOMCTBA
3MEKTPOMAarHUTHbIX BOJTH

10

Pasgen 5. Ontuka

10

Tema 15. UHTepepeHumsa BonH. dndpakumna
®dpayHrodepa Ha wenu. [udpakumoHHas
pelweTka

Tema 16. Baanmopencrteme
3NEKTPOMAarHUTHOroO  M3rydeHns c
BewecTBoM. [lucnepcus. 3akoHbl Byrepa n
Panes

Tema 17. EcTecTBEHHbIN 1 NONAPU3OBaHHbIN
ceeT. Matematnueckasa mogens. MNonyyeHue
Nonsipu3oBaHHOTO CBeTAa.

JlabopaTopHas pabota. Pasgen
"Monapusauus ceeta”

Tema 18. [IBonHOe nyyenpenomrneHue.
Ouxpounam. MickyccTBeHHOE ABOMHOE
ny4yenpenomneHne. OddekT Keppa. 3akoH
Mantoca.




Tema 19. OnTndeckasi akTUBHOCTb BELLIECTB.
McKyccTBEHHOE BpallieHMe NITOCKOCTU
nonapusauun. Opdekt Papages.

10

Pasgen 6. KBaHToBaga npupoga usnyyYeHus

Tema 20. Tennosoe n3nyyeHue. 3akoHbl
TENIOBOro U3ny4eHus abConoTHO YEpPHOro
Tena. ®opmynbl Panea — [xuHca u MnaHka.
BHewHun gotoappekt. YpasHeHune
OnHwTenHa ana dotoaddekTa. dpdekT
KomnToHa

Tema 21. Teopusa Bopa atoma Bogopoga u
Bogopoaonoao6HbIX MoHOB. KopnycKynspHo-
BOSIHOBOW Ayanusm. BonHbel ae bponns.
CooTHOLLEHNE HeonpeaeneHHOCTEN
en3eHbepra

10

Paspgen 7. KBaHTOBO-MexaHU4eckoe
onucaHue maTepun. ANeMeHTbl PU3NKU
aToOMHOro agpa.

Tema 22. BonHoBas dyHKunda. BpemeHHoe n
cTauuoHapHoe ypaBHeHus LLpeaunHrepa.
Mpumepsbl pelueHus ypasHeHus LWpeanHrepa.

10

Tema 23. KBaHTOBbIE YMCNa.
lMpocTpaHcTBEHHOE KBaHTOBaHMe. [MpuHUMN
Maynu. MHOroanekTpoOHHbIE aTOMbI.
Mepunogunyeckasn cuctema anemenTos .M.
MenpeneeBa.

10

Tema 24. 3oHHaga Teopus TBEpPAbIX TEN.
YpoBeHb Pepmun. KOHTaKTHas pa3HOCTb
noteHumanos. AddekTol 3eebeka u
MenbTbe.

JlabopaTopHas pabota. Pasgen "KBaHToBas
dumamka"

14

Tema 25. MNMonynpoBoaHWMKN. KOHTaKTHblE
SIBMEHUS B MONMYNPOBOAHUKAX. P — M-
nepexop.

13

Tema 26. BblHyXgeHHoe n3ny4deHue. Jlasepbl.
Tpex- 1 YeTbIpexypoBHEBAA CXEMbI JTa3epPHOMN
reHepauuu. Buabl nasepos.

14

Tema 27. CTpoeHne aToMHbIX sgep. Moaenu
sapa. EctecTBeHHas pagMoakTUBHOCTb.
3akoH paguoakTMBHOro pacnaga. lNpasuna
CMELLIEHUS.

15

Tema 28. [leneHune atomHbix saep. LienHas
peakuus. AoepHble peakTopbl.
Buonornyeckoe aencrene pagMoakTMBHOMO
nany4veHus. lNMoHaTne o6 anemeHTapHbIX
yacTuuax.

12

UTtoro B cemecTpe (Ha kypce ans 3A0)

12

12

183

KoHcynbTaumm n npomexyToyHas aTTectaums
(Ok3ameH)

2,5

6,5

Bcero koHTakTHas pabota u CP no
AVCLUMUNNnHe

50,75

377,5

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoekTnpoBaHune yH96HbIM nnaHoMm He npeaycMoTpeHo




5. ®OH] OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

5.1 OnucaHue nokasarteneun, KpUTepmeB U CUCTEMbI OLLeHUBAHUA pe3yNbTaToB 00y4YeHus
5.1.1 NMokasaTtenu oueHMBaHUA

Kon
KOMMNeTeHUun

MokasaTenu oueHnBaHNs pe3ynbTaTtoB O6yHeHI/IF|

HanmeHoBaHMe oUeHOYHOro
cpeacrtea

OrliK-2

dopMynupyeT 1 MHTEPNpPeTUPYET OCHOBHbIE 3aKOHbI:
MeXaHWKW1, MONEKYNSPHON PU3NKN U TEPMOANHAMUKA, SNEKTPUYECTBA U
MarHeTM3ma, KBaHTOBOW (PU3NKN.
PeluaeT TMNoBble 3a4a4uM Mo OCHOBHbIM pa3aenamMm U3nKu.

CooTHoCHT cnocobbl 06paboTkn pesynbTaTtoB y4ebHOro nabopaTtopHOro
3KCMNepMMEHTa C 3fieMeHTaMu TEOPUM NOTPELLHOCTW.

5.1.2 Cuctema u KpuTepum oLeHUBaHUSA

LWkana oueHnBaHuns

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHmne

MucbMeHHas paboTa

5 (oTnnyHO)

Ob6yuvatowmiicsa nokasblBaeT BCECTOPOHHEE
1 rnyboKoe 3HaHNe OCHOBHbIX (PM3NYECKMX
3aKOHOB, cBOOOAHO OPUEHTUPYETCS B
OCHOBHbIX MOHATUSAX, TEPMUHAX U
onpeaeneHnsx Npu oTeeTe; YCBOWI
OCHOBHYIO 1 3HAKOM C OMOSTHUTENBHOW
nuTepaTypoi; 00bACHAET B3aNMOCBS3b
OCHOBHbIX (PM3NYECKMX 3aKOHOB U UX
3Ha4YeHue ansa nocnenyroLlemn
npodeccnoHanbHOM AeaTenbHOCTH;
NposiIBNSET TBOPYECKNE CNOCOBHOCTM U
LLUMPOKYHO 3pYAULIMIO B UCMOMNb30BaHWM
y4ebHoro martepuana.

4 (xopoLwuo)

O6yyvatoLLuincs NokasbiBaeT 40CTaTOUHbI
YPOBEHb 3HaHWUII OCHOBHbIX PU3NYECKMX
3aKOHOB, OPUEHTUPYETCHA B OCHOBHbIX
MOHATUAX U onpeaeneHnax; yCeoun

OCHOBHYI0 NUTEpaTypy; AonyckaeT
He3HauuTesbHblE NMOrPELLHOCTU NpY
oTBEeTax Ha BOMPOCh! 3K3aMEHALMOHHOTO
GuneTa v 4OMOMHUTENbHLIE BOMPOChHI
npenogasaTens.

3 (yooBneTBOpUTENbHO)

OO6y4atomiica nokasbiBaeT 3HaHUS
y4yebHoro marepuana B MMHUMarbHOM
obbeme; MOXeT cchopmynmpoBaTtb
duranyeckme 3aKoHbl, MOHATUSA U
onpegeneHns, Ho Npu 3ToM, Aonyckas
GonbLLOEe KONMYECTBO HENMPUHLMNUANbHbIX
owmnboK; 3HAaKOM C OCHOBHOW NUTEpaTypon;
JonycKkaeT CyLLeCTBEHHbIEe OLNOKM B
OTBETE Ha 9K3aMeHE, HO MOXET YCTPaHUTb
nX Nop PyKOBOACTBOM MpenogasaTens.

2 (HeygoBMNETBOPUTESBLHO)

O6yyatoLmincs He MMeeT JOCTaTOYHOro
YPOBHS 3HAHMS OUCLMNIUHBI; HE MOXKET
cpopMynupoBaTb OCHOBHblE hU3nYeckme
3aKOHbI; NII0XO OPUEHTUPYETCA B OCHOBHBIX
MOHATUAX U ONpeaeneHnsax; NoX0o 3HAKOM
C OCHOBHOW NUTepaTypoii; AonyckaeT npu
OTBETE Ha 3K3aMeHe CYLLIECTBEHHbIE
OLUMBKM M HE MOXET YCTPaHUTb UX Aaxe
nof PyKOBOACTBOM Mpernoaasarensi.




OOyuaroLwmiicsa nokasblBaeT BCECTOPOHHEE
1 rnyboKoe 3HaHNe OCHOBHbIX (PU3NYECKNX
3aKOHOB, CBODOJHO OPUEHTUPYETCS B
OCHOBHBbIX MOHATUSX, TEPMUHAX U
onpegeneHnsix; ycBom OCHOBHYIO U
3HaKoOM C [JOMNOSTHUTENBHON NUTEepaTypon;
MOXET OO BbACHUTbL B3aMMOCBSI3b OCHOBHbIX
(PM3MYECKMX 3aKOHOB U UX 3HaYeHue Ans
nocneaytowen npoeccnoHanbLHom
OeaTernbHOCTY; NPOSBSET TBOPYECKUE
CNocoBHOCTN B UCMONb30BaHUN y4ebHOoro
maTepuana

3ayTeHo

O6yyatoLmincs He MMeeT JOCTaTOYHOro
YPOBHS 3HAHMS OUCUMNIUHBI; HE MOXKET
chopMynMpoBaTh OCHOBHbIE (DU3NYECKUE
3aKOHbI; NI0XO OPUEHTUPYETCA B OCHOBHBbIX
He 3auTteHo MOHATUAX U ONpeaeneHnsx; Nnoxo 3HaKoM
C OCHOBHOW NUTepaTypoii; AonyckaeT npu
oTBeTe Ha 3a4eTe CyLIEeCTBEHHblE OLUMGKM 1
He MOXET YCTPaHWUTb UX Aaxe nof
PYKOBOACTBOM Mnpenogasatens.

5.2 TunoBble KOHTPOJIbHbIE 3alaHUSA UMK UHbIE MaTepuarnbl, HeOOXoAUMbIe ANA OL,eHKU 3HaHUW, YMEHUH,
HaBbIKOB U (UNK) onbiTa AEATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n | DopMynnpoBKM BONpOCOB

Kypc 1

KuHematuka nocTynaTesibHOro ABM>XeHuna MaTepmaanon TOYKMU

KuHemaTuka BpawlaTesibHOro ABM>XeHus MaTepmaanon TOYKM U TBEPOOro Tena

CeAa3sb mMexay NNHENHBIMU 1 YrIOBbIMU XapakTepUCcTukamm OBmxeHus.

OuHamunka nocTynaTesibHOro ABMXKEHUA. Monsatne LeHTpa nHepunn. 3akoHbl HbtoToHa

MoHaTne 06 nMnynbce, MOMeHTe nMmnynbca, MOMEHTE CUTbl

MomeHT nHepuunm TBepaoro tena

I'Ipe/:J,CTaBneHme 0 MexaHu4ecKom QHEepruun. KuHeTunyeckas, noteHumansHas QHepru4. Pa6oTta cunebl

3akoH COXpaHeHusa MeXaHN4eCKoM Heprun

3aKoH coxpaHeHus1 uMnyJsibca

— ] -
2S|o|e| ~ |o|ua|r]|w|nd]|=

3akoH COXpaHeHna MOMeHTa nMmnyrbca

12 BpemeHu. CBSA3b C 3aKOHaMW COXpaHeHus

13 MpeobpasoBaHus koopANHAT U BPEMEHM B Krnaccuyeckon dpusmke. MNpuHUMN oTHocuTensHocTn Manunes
14 MoctynaTbl OWHLWTeNHa

15 lMpeobpa3oBaHus koopAMHAT U BpemeHu JlopeHua

16 Cnepnctsus us npeobpasoBaHuii llopeHua

17 PenaTuBnCTCKUIN 3aKOH CIOXXeHUs1 CKopocTen. PenstuBncTckas AMHamuka
18 B3ammocesa3b macchl 1 aHepruun. dopmyna SnHLWTERHa

19 MoHATne 06 o6LLEen Teopun OTHOCUTENBHOCTH

20 KonebaTenbHoe awxeHne. [apMoHuyeckme nuHenHble konebaHus

21 CnoxeHve ogHoHanpaBneHHbIX U B3aUMHO NepneHAMKYNapHbIX konebaHun
22 3aTyxatowme konebaHus

23 BbiHyxaeHHble konebaHus. PesoHaHc

24 BonHbl B ynpyron cpege

25 YpaBHeHUe Nnockon BOSHbI

26 BonHoBoe ypaBHeHne

27 OcHoBHble nonoxeHnus MKT rasos. VigeanbHbi ras

28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [ansToHa

OuHamuka BpawlaTenibHOro ABMXXeHna Teepaoro tena. BTOpOIZ 3akoH HbloToHa ans BpaLwlaTeribHOro ABm>XeHmna

CeonctBa npocTpaHCTBa n BpeMeHun: 0.AHOPOAHOCTb NMPOCTPAaHCTBA, N30Tponnd nNnpocTpaHCcTBa, OAHOPOAHOCTb




I'Iapameprl MaKpOCOCTOAHUA CUCTEMbI. TepMOAMHaMMHeCKaH TeMnepartypa n gaBrieHue. YDaBHeHI/Ie

29 z
MenpgeneeBa-KnaneripoHa

30 Yuncno cteneHen cBoboAbl MONEKYN naeansHoro rasa. Pabota n BHYTpPeHHASA 3Heprua ngeansHoro rasa

31 lMepBoe Hayano TepMoaMHaMUKN

32 Msonpouecchl

33 TennoeMKocTb MaeansLHOro rasa

34 ApnabaTtundeckuii npouecc. YpaBHeHue aguabaTbl

35 MoHaTne 06 aHTponum no Knaysuycy. Kayectso aHeprum

36 CratucTtudeckmi Bec. QHTponus no bonbumany

37 BTopoe Ha4yano TepMoanHamMunKm

38 PacnpegeneHvne monekyn no ckopoctsim (pacnpegenexHve Makcsenna)

39 BapomeTpuyeckasn opmyna.

40 PacnpegeneHue monekyn no aHepruam (pacnpeaeneHve bonbumaHa)

41 duanyeckas kmHeTnka. CpegHsasa onuHa ceBobogHoro npobera n ahPeKTUBHbBIM AMaMeTP MOSEKYI

42 fBneHns nepeHoca

43 ArperaTHoe cocTtosHMe BelecTBa. Kpuctannumyeckue n amopdHble Tena

44 YpaBHEHUE COCTOSIHWS pearnbHOro rasa. /13otepmbl pearnbHOro rasa

45 dazoBble nepexoabl. TporiHasa Touka

46 Mogenwu ctpoeHnus xungkocten. [NoBepxHOCTHOE HaTskeHne. KanunnspHble aBneHus

47 OnekTpuyeckne 3apsabl. Mogenb To4e4HOro 3apsida U MOAENU C HenpepbIBHbIM pacnpegeneHnemM 3apsga

48 3akoH KynoHa. HanpseHHOCTb 3neKTpocTaTU4eckoro nons.

49 lMoTok BEKTOpa HaMNpsPKEHHOCTU AneKkTpocTaTnyeckoro nons. Teopema Maycca gns Bektopa E

50 PacuyeT anektpuyeckoro nonsi cepbl C NOMOLLBI0 Teopembl [[aycca

51 PacuyeT anektpuyeckoro nonsi 6ecKoHeYHOM MIOCKOCTU C MOMOLLbIO TeopeMbl Faycca

52 PacueT anekTpuyeckoro nons 3apsKeHHOro Lwapa ¢ nomoLlblo Teopembl Maycca

53 PacueT anekTpuyeckoro nomns 3apsKeHHoro uunuHapa ¢ NomoLLbio Teopembl Maycca

54 MoTeHUman anekTpocTaTU4eCcKoro nNons.

55 MoTeHuunan nons 3apsixeHHon cdepsl

56 B3ammocBsa3b Mexay HanpsXXeHHOCTbIO U NOTeHLManom

57 Linpkynsuma sektopa E. Teopema o unpkynsumm sekropa E

58 MocTosiHHBIV anekTpudeckuin Tok. Cuna Toka. BekTtop nnoTHOCTM Toka

59 3akoH Oma B uHTerpanbHom n guddepeHuymnansHon opmax.

60 OneKkTpoaBuXKyLLasi cuna UCTOYHMKA TOKa

61 3akoH [xoynsa JleHua B uHTerpansHom u aguddepeHumnansHon popmax

62 OnekTpuyeckoe none B BelecTse. [onspHble U HENOMNAPHbIE ANIMNEKTPUKN

63 [nanexkTprkn BO BHELLHEM 3MeKTpuYeckom none. BekTop nonspunsoBaHHOCTU. [uanekTpuyeckas
NPOHMLLAEMOCTb

64 MarHuTHoe none B Bakyyme. BekTop MarHMTHOM MHOYKLMK

65 MHAayKumMs MarHUTHOro Nons NpsAMoONIMHEHOro NPpoBoAHMKa ¢ TokoMm. 3akoH bBuo Casapa Jlannaca

66 [Mone kpyroeoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM rone

68 Cwvna JlopeHua

69 lMoTok BekTOpa MarHMTHOM UHAyKUuKn. Teopema Maycca onsg MHAYKUUU MarHUTHOrO nonsi

70 Teopema 0 LMpKynALUmM MHAYKLUMA MarHMTHOrO Noss Mo 3aMKHYTOMY KOHTYpPY. 3aKOH MOSIHOro Toka.

71 MarHuTHoe none coneHomnga. MarHuTHoe none Toponga

72 ABneHne anekTpomarHMTHON uHAyKunn. 3akoH Papages JleHua

73 fBneHve camonHaykumn. IHOYKTUBHOCTb KOHTYpa

74 B3anmHas nHgykuusd. TpaHchopmaTop

75 OHeprusa anekTpUYEecKoro U MarHMTHoro nonsi. Bektop MonHTUHra

76 YpaBHeHusa MakcBenna B MHTerpanbHon oopme A1s Bakyyma

77 MarHuTHOe norne B BellecTBe. BekTop HamarHM4eHHOCTU. HanpspkeHHOCTb MarHuTHoro nons. MarHutHas
NPOHNLIAEMOCTb

78 YpaBHeHusa Makceenna B agvuddepeHumnansHon popme

79 Buabl marHeTvkoB. [JuamarHeTUku U napamarHeTmkm

80 deppomarHeTuku

81 OneKkTpoMarHnTHbIe BOSHbI. CBOMCTBA 3M1EKTPOMarHUTHbIX BOSTH




82 WHTepdepeHuuns ceeTa

83 MHTepdepeHUnst B TOHKUX MIIEHKaX

84 MpuHumn MNovreHca PpeHens

85 HOudpakumsa ceeta. Metog 3oH PpeHens

86 Oundppakunsa PpayHrodepa Ha wenu. AndpakumoHHasa  pelleTka

87 Monspusauusa ceeta. Buabl nonsipusaumm

88 Monsipusatopsl. 3akoH Mantoca

89 Monsapusauunsa npy oTpakeHnn n NnpenomMreHnn ceeta. 3akoH bproctepa

90 [BoiriHoe nyyenpernomreHue B kpuctannax. uxponsm

91 WckyccTBeHHOe ABoviHOe nyyenpenomneHue. ekt Keppa

92 OnTuyeckas akTMBHOCTb BellecTB. Adhdekt Papages

93 PaccesHue ceeta. 3akoH Panes

94 MornoweHne ceeTa. 3akoH byrepa

Kypc 2

95 Tennosoe nanyyeHue. MNoHATUE 06 abCONMOTHO YepHOM Tene

96 3aKoHbI TeN0BOro N3ny4yeHns

97 dopmyna Panes-[xuHca. YneTpadumonetoBas katactpoda

98 MmnoTtesa MNnaHka. QHeprus hoToHa

99 ®opmyna MNnaHka ans nanyyeHns abconTHO YepHOro Tena

100 BHewHun doTtoaddekt. 3akoHbl hoToadhdekTa

101 dopmyna SnHwTenHa ana doToaddekTa

102 Oddekt KomntoHa

103 KopnyckynspHo BONHOBOW Ayanu3m MUKPOOOBHEKTOB

104 N'mnoTesa ge Bponnsa. BonHel ae Bponna

105 | Ocobble cBovicTBa MUKPOOOBEKTOB

106 CooTHolleHus HeonpeaeneHHocTel en3eHbepra

107 CnencTteusi COOTHOLLIEHUS HeonpeaeneHHocTel en3eHbepra

108 BonHoBas dyHkums. MprMHUMN cynepnosnuumn B KBAHTOBOW MeEXaHuKe

109 YpaBHeHue WpeauHrepa ans cBo6oaHON YacTuupl

110 YacTtuua B 6eckoHeYHo rny6boko o4HOMEPHON NoTeHUManbHom asme. KBaHToBaHWE aHeprum

111 Ctpoenune atoma. OnbiTbl Pesepdopaa

112 MoctynaTtel Bopa

113 OnbIT ®paHka u Nepua

114 Teopus bopa atoma Bogopoaa 1 Bogopoaonoa06HbIX MOHOB

115 3aKoOHOMEPHOCTU B aTOMHbIX CMEeKTpax

116 HepocTtatku Teopuun bopa

117 YpaBHeHue WpeguHrepa ans atoma sogopona

118 KeaHToBbIE Yncna. MNpocTpaHCTBEHHOE KBAHTOBaHME

119 MpuHuun Maynm

120 MHoroanekTpoHHble aToMbl. [lepunogudeckuin 3akoH MeHgeneesa

121 30HHas Teopus TBepabix Ten. Metannbl, OUaNEKTPUKA

122 MonynpoBogHwukK. NMpoBogumMocTn p 1 n TUMOB

123 C/vMMeTpUYHbIE Y aHTUCMMMETPUYHbIE BOMNHOBbIE DYHKLUMW. BO30HbI 1 hEPMUOHBI

124 CraTtuctuka ®epmu-Aupaka. YpoeHb Pepmu

125 KoHTakTHast pasHOCTb NOTeHLMarnos

126 TepmoanekTpuyecTBo. Tepmonapa

127 p-n nepexon

128 MonynpoBogHMKOBbLIE TPUOL,

129 CnoHTaHHOe U BbIHYXAeHHoe nsnyyeHue. Jlasepsbl

130 TpexypoBHeBas cxema nasepHon reHepauun. MetactabunbHbI ypoOBEHb

131 YeTbipexypoBHeBasi Cxema rnasepHoin reHepauum

132 HekoTopble NpMMEeHeHUsA NnasepHoro NsnyvyeHns

133 CTpoeHune aToMHOro siapa. SHeprus CBsA3n HyKNOHOB B agpe. M3oTonbl

134 OedpekT macchl. YaenbHasa aHeprus CBA3W HYKIOHOB B sA4pe. faepHble Cunbl

135 Mopenu sgpa




136 PagnoaktuBHOCTbL. 3aKoH pagMoakTUBHONO pacnaga

137 Buabl pagnoakTMBHOMO pacnaga

138 ApnepHble peakumn. LienHas peakuus Ha MeAneHHbIX HEMTPOHax

139 ApnepHbii peakTop

140 TepmosigepHas peakumsi

BsaumogpencTteue PaanoakTMBHOIO n3ny4eHna Cc BelecTBoOM. Buonoruyeckoe gencreme paanoakTnBHoOro
n3ny4yeHus

141

142 Knaccudukaumsa anemeHTapHbIX Yactuu. MNoHaTue o ctaHaapTHOM Mogenu

143 KBapkoBas mogernb sapa

5.2.2 TunoBble TeCTOBbIe 3a4aHus

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHuA (3afgaym, Kenchbl)

1. TBepaoe Teno BpallaeTcs BOKPYr HENOABWXKHOM OCK NO 3aKoHy ¢ = 6t-2t%, paa. Havitu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKW Tena.

2. Teno maccou 2 kr nepemelaeTtcs cunow F Bgonb ocu x. KoopanHaTa Tena MeHaeTcsa No 3akoHy x=2t2+t +1, m.
Kakyto paboTy coBepLuMT cuna 3a 2 c?

3. 3a Bpems 1c amnnutyga 3atyxarowmx konebaHnm masTHMKa yMmeHbLumunach B e pas. KakoB koadppnumneHt
3aTyxaHus B?

4. B HEKOTOPOW TeMMepaTypHOM 06nacTh SHTPONUS TEPMOANHAMNYECKON CUCTEMbI MEHSIETCSI C TEMMEPATYPOW
no 3akoHy S=5T, [Ix/K. Kakoe konnyecTBo TennoTbl Nony4yaeT cucrema npu

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

5. B anekTpocTtaTtuyeckom none, o6pa3oBaHHOM CUCTEMOWN pacnpefeneHHbIX 3apsagoB, NoTeHUuman MeHseTcs no
3aKOHy @=4x2+3z2 B. HanTn HanpsXeHHOCTb 3NeKTPMUYECKOro nomsi B TOYKe C

KoopauHaTamm x=1m, z=1Mm.

6. OnpenennTb CKOPOCTb 3MEKTPOHA, NPOoLLeALEero yCKOpPSLWYyo pa3HOCTb noTeHumanos Ag=2,4 B.

7. Cvna ToKka B NpOBOAHUKE paBHOMEpPHO Bo3pacTaeT oT 0 A0 4A B TedeHune 4c. Onpegenutb 3apsa,
npoLueaLwmin Npu 3TOM Mo NPOBOOHWKY.

8. MarHuTHbI NOTOK Yepe3 coneHong paseH 125B6. MHOYKTMBHOCTL 3TOro coneHounaa SMH. Onpegenntb
KONMM4eCcTBO BUTKOB COMleHoMAa, eCnu No HeMy NpoTeKkaeT TOK cunon S5A.

9. Jlyu cBeTa, npoxoas vepes crnon nbaa (n1 =1,31), nagaeTt Ha anMasHyo NNacTUHKY (n2 =2,42), yacTnyHo
oTpaxaeTcsi, YacTU4YHO npenomnsieTcsi. Kakum gormkeH 6biTb yron nageHus,

YTOObI OTPAXEHHbIN MyY ObIN MakCUManbHO NONSAPU30BaH?

10. Onpegenutb ANVHY BOSHbI, OTBEYaIOLLE MaKCUMMyMYy MCMyCKaTenbHOM CnoCOBHOCTN abCoNoTHO YepHOro
Tena, ecnv ero aHepreTnyeckas CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakCcMMarbHYH CKOPOCTb (DOTOINEKTPOHOB, BbIpbIBAEMbIX C MOBEPXHOCTU LMHKA, U3ITyYeHNeM
¢ AnnHon BonHbl 200HM.

12. Kakomy yrny paccesiHusi otBe4aeT MakCManbHOe KOMNTOHOBCKOE CMELLEHNE AMWHbI BOSHbI?

13. Hanitn anuHy BonHbl e Bponnga ons snekTpoHOB, NpoLeaLnX YCKOPSIIOLLY pasHOCTb NOTEHLMANoB
A@=100 B. HayanbHOI CKOPOCTbIO 3MEKTPOHOB MOXHO NpeHebpeyb.

14. InutenbHOCTb BO3OYXOEHHOIo COCTOsAHMS aToMa Bogopoaa 10 c. Yemy paBHa HeonpeaeneHHOCTb B
onpegeneHnn aHepreTM4ecKoro ypoBHsa atoma?

5.3 MeToauyeckue MaTtepuansi, onpegensilolimne npoueaypbl oLleHUBaHUA 3HaHUW, YMEeHWUW, BrnafeHui (HaBbIKOB
¥ (WnKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa ponycka oby4arowerocs K npoMexyTo4HoM aTTecTaumm U NopsiaoK NMKBMAALMA aKkaAeM1M4ecKomn
3a0MKEeHHOCTH

MpoBeaeHve NPOMEXYTOYHOW aTTECTaLUMM pernameHTUpPoBaHO NokanbHbIM HOPMaTUBHbLIM aktom CIM6ryYnTa
«lMonoxeHne 0 NPOBEAEHUN TEKYLLETO KOHTPOMS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTauum obyqatoLLmMXCs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm nNo AucuUnIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOEe TeCcTUpOBaHue NHas

5.3.3 OcobeHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

*B03MOXHOCTb NONb30BaTLCA CNPaBOYHLIMU Tabnuuamm, KanbKynsaTopoMm;
*Bpemsi Ha noaroToBky oTBeTa No 6unety 45 MUHYT.



6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YuyebHasa nutepartypa

ABTOp | 3arnasue MN3paTenbcTBO | [loa w3gaHusa | Ccbinka
6.1.1 OcHoBHas yyebOHas nutepartypa
Bonkos, A. ®., Kypc dounsnkun. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnuesa, T. IM. ®usnyeckne OCHOBbI . op.ru/105812.html
MexaHukn. MonekynspHas Aoweuk: 'D'OHe”'Kf"”
dur3nka n TepmognuHaMmKa. HaUMOHanbHbIN 2019
OnekTpocTaTuka. TEXHUHEeCkIn
[MOCTOSIHHBIV 3NEKTPUYECKNIA yHusepcuTeT
TOK. ONeKTpoMarHeTmam
KpacHos, I1. O., ®uanka. B 2 yactsax. Y.1 KpacHosapck: Cnbumpckuii http://www.iprbooksh
Ky,qpﬂBu.eBa, O. A, FOCY,D.apCTBeHHbIIZ op.ru/1 07230.html
Mapkosa, O. 1O, YHUBEPCUTET HayKun U 2020
tOwkoea, E. 0. TEXHOMNOMNIA UMEHM
akagemuka M. @.
PeweTtHeBa
Omutpresa, E. . dusmka Capartos: A N 3p 2019 http://www.iprbooksh
Meana op.ru/79822.htmi
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
3blkoBa, A. M., dunsmka. B 2 yactax. 4.1 Tomck: TomcKkum https://www.iprbooks
Yepkacosa, T. B., MONNTEXHUYECKUN 2020 hop.ru/134309.html
KoponkkoBa, A. B. yHUBEpCUTET
Bbonpgaps, E. A, dunsmka. B 2 yactax. Y.1. Benropoa;: Benropoackuii https://www.iprbooks
JlntBuHoBAa, [. H. MexaHuka rOCYy1apCTBEHHbIN hop.ru/133732.html
TEXHONOMMYEeCKNNn 2022
yHuBepcuteT um. B.T.
Llyxosa, 36C ACB
ObipaovH, B. B., dunsnka. MexaHuka. Kemeposo: Kyatacckuii https://www.iprbooks
LWenenesa, C. A., Kum, | MonekynspHas dusunka n rocy4apCTBEHHbIN hop.ru/128415.html
T.. TepmoanHamuka TEXHUYECKMIA 2022
yHuBepcuTeT nmenmn T.0.
FopbayeBa
EpuHa, M. B., dusmka Craspononb: Cesepo- https://www.iprbooks
BepxansaH, M. A. KaBkasckuii hop.ru/135759.html
. 2022
denepanbHbIi
yHUBEpCcUTET
Mwunosugosa, T. A., dusmnka XenesHoropck: https://www.iprbooks
CtblpaH, A. M. Cubupckas noxxapHo- 2023 hop.ru/130583.html
cnacaTenbHas akagemus
MC MYC Poccun
PomaHogBa, B. B. ®dusuka. Npumepbl pelieHns . https://www.iprbooks
3agad MuHck: PecnybnukaHckui hop.ru/125481.html
WUHCTUTYT
2021
NpodeCcCnoHarbHOro
obpasoBaHus (PUMO)

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CMPABOYHbIX CUCTEM
1.EQvHbIn nopTan HTEpHET TeCTMpPOBaHUS B cdhepe obpasoBaHuns [AnekTpoHHbI pecypc]. URL:http://www.i-

exam.ru/.

2 MHdbopmaumoHHas cuctema «EguHoe okHo goctyna k obpasoBaTtenbHbIM pecypcamMy» [ONeKTPOHHbINA pecypc).
URL:http://window.edu.ru/.
3.Y4yebHo-06pasoBaTenbHas dumanko-maTematudeckas Gubnmoreka [ONEKTPOHHbIN pecypc).
URL:http://feqworld.ipmnet.ru/ru/library.htm./
4.duanyecknin nHpopmaLMoHHbIN nopTan. [OnekTpoHHbIM pecypc]. URL:http://phys-portal.ru/
5.Bca umsumka. NosHaBaTenbHbI nopTtan. [OnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/
6.Matepuansl MHdopmaLMoHHO-06pa3oBaTeNnbHOM cpeabl 3a04Hon hopmbl 0byveHns CM6ryYMNTa

[OnekTpoHHbIN pecypc].

URL:http://sutd.ru/studentam/extramural_student/.
7. dnekTpoHHO-6nbnunoteyHas cnucrema IPRbooks. URL:http://iprbookshop.ru/.
8.0nekTpoHHas 6ubnuoTteka y4ebHbix naganHun CrorynTA. URL:http:/publish.sutd.ru/.




6.3 NMepe4veHb NULEH3MOHHOro U CBOGOAHO pacnpoCTPaHAEeMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHme maTepmuanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

AyanTtopus OcHalueHne

MynbTmeaninHoe obopynoBaHue, cneuuannanposaHHas mebenb, 1ocka
JlekumoHHas Y A PyA 4 P A
ayguTopus

CneuvanuanpoBaHHas meGernb, Aocka
YyeGHas ayautopus
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