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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gamucumnnuHbl: CchopmmpoBaTb KOMNeTeHUuM obGydatowierocs B obrnactv usUKU OJsi UCMONb30BaHUS
3aKOHOB (OU3UKKM, (PU3NYECKMX METOAOB WCCMedoBaHUs M aHanu3a B obbeMe, HeOOXOAMMOM Ans NpodeccUoHarnbHON
nesaTenbHOCTH

1.2 3agaum AUCLUUNIIUHDI:

'V|3quITb OCHOBHbIE ¢)M3M‘-I€CKVIe 3aKOHbI, rpaHnLbl N obnacTtu nx npuMeHeHusA

*N3yunTtb cMMBONMKY hranyeckmnx 0603Ha4YeHNIn 1 OCBOUTb OCHOBHbIE CNOCODbI peLleHus U aHanmaa usnyeckmnx 3agad

*Pa3BuTb HaBbIkM (PM3NYECKOTO MbILLMIEHUS!, YMEHUSI paboTaTb C pasnuyHbIMK Npubopamu

*BecTtu npodeccroHarnbHbIi aHanua pesynbTaToB Hay4yHo-N1abopaTopHOro 3KCnepuMeHTa

*OCBOUTb HaBbIKM CTaTUCTUYECKOW 0OpaboTkM pe3yrbTaTOB 3KCMEPUMEHTOB, CAMOCTOATENbHO BbiOMpaTb MeToAbl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 TpeboBaHuA kK NpeaBapUTeNibHOM NOArOTOBKE 00yYaloLLerocs:
MpenBapuTenbHasa NoaroToBka NnpeanonaraeT co3gaHre OCHOBbI A1 OPMUPOBAHNS KOMMETEHLUUIA, yKa3aHHbIX B . 2,
Npu N3y4eHUn AUCLMNINH:

OucumnnuHa 6a3V|pyeTcs| Ha KOMNeTeHUunsAXx, CC*)OpMVIpOBaHHbIX Ha npegbigyuiemMm ypoBHe O6pa3OBaHVIF|

2 KOMMNETEHUWN OBYYAIOLWLEIoCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUUNNNHDbI

OlMK-1: Cnoco6GeH NpUMeHsATb ecTeCTBEHHOHay4YHble U O6LenHXeHepHble 3HaHUSA, MeToAbl MaTeMaTU4YecKoro
aHanusa n moaenupoBaHus B NpoceccMoHanbHON AeATeNbLHOCTHU

3HaTb: OCHOBHbIE q3m3|/|l-|ecn<me BEJNTNYUHBI U (bvlsmqecme KOHCTaHTbI, UX onpegeneHne, CMbICI 1 eANHULIbI X USMEePEeHUA,
OCHOBHbI€ 3aKOHbI qI)VI3VIKVI n (*)M3VN€CKVIG ABNeHns;
CBA3b (*)VISVIKM C MHXXeHepHbIMK aucumninnHammn

YMeTb: ncnonb3oBaTb cbmsmqecme 3aKOHbl N OOBACHATH (bVISI/I‘-IeCKI/Ie ABNeHna Ond peweHua pasnnyHbiX 3adad B
I'IpOCbECCI/IOHaJ'IbHOVI 0eATerNIbHOCTU;
ncnonb3oBaTb pasfinvyHbie MEeTOONKN (bl/l3|/|‘-leCKI/lX VISMGDEHI/IVI, aHann3npoBaTb U O6pa6aTbIBaTb nony4yeHHble pe3ynbTaTtbl

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

OlMK-3: Cnocob6eH npoBOAUTbL U3MEPEHUA NapaMeTPOB MaTepuarnoB, U3Aenuin U TeXHONMOrM4YecKux npoueccoB

3HaTb: OCHOBHblE (DU3NYECKME BENMUUMHBI U PU3NYECKIE KOHCTAHTLI, UX ONpeaeneHne, CMbICT U eQuHULbI UX M3MEPEHNS;
nokasaTesniv U MeToAbl U3MEPEHUs (PUINYECKUX BESINYNH;

napamMeTpbl U XapakTepPUCTUKN U3MEPUTENBHBIX NPUBOPOB;

MeToZbl onpeaeneHns NorpeLHOCTM (PUNYECKUX BENUYMH;

CpeacTBa Ans USMepPeHNs OCHOBHbIX MapaMeTpoB (PU3NYECKMX BENUYMH

YmeTb: npon3BoaAnNTb U3MepeHnsa (*)I/I3I/IquKVIX BENTMYNH U pacCcYnUTbIBaTb HeobxoauMble napamMeTpbl;
npaBuUIbHO 3KCNyaTnpoBaTb o6opyqosaHme Aana namepeHuna Ct)VI3VI‘-IeCKI/IX BEINMNYUH;
aHannsnpoBaTb qamavlqecme npouecchbl U CONOCTaBNATb NOJTy4YeHHbIe pe3ynbTaTbl I/I3MepeHI/Il7I;
oueHmBaTb NOrpeLllHoCTb M3MepeHHOVI CbI/I3I/IL‘IeCKOIZ BE€JTMYUHDbI

BnageTb: HaBblkaMW MPAKTUYECKOTO MPUMEHEHUS METOLOB U3MEpPEeHUs (OU3UYECKMX BENUYMH B NpodeccuoHanbHow
OeATenbHOCTY;

HaBblkaMu pacyeTa NorpeLlHOCTelN N3MepsieMblX (PU3NYECKUX BEMUYMH;

HaBblKaMW KOMMOHOBKU OTYETOB MOMYyYEHHbIX PE3yNbTaToB




3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHasa paboTa

o &
55~ MHHoBaU. dopma
HavnmeHoBaHue u conepxaHue pasgenos, | § £ 0O CP 4 P
Tem n y S 8| Jlex Mp. | IaG. (opmbI | TekyLiero
y4ebHbIX 3aHATUN e 2m (4achbt) o
oL (4achbl) | (uacbl) | (vachbl) 3aHATUMU KOHTpONA

Paspgen 1. MexaHuka

Tema 1. KuHematunka noctynaTensHoro um
BpaLLaTeNbHOro ABMKXEHUS
MpakTnuyeckoe 3aHaTue 1. KuHematuka
nocTynaTensHOro ABMXEHMUS
MpakTnyeckoe 3aHaTue 2. KuHematunka 2 4 4 4
BpaLLaTeNbHOro ABMKXEHUS

JlabopatopHoe 3aHsATMe: BeegeHne B
Teopuo

norpewHocTen. Metoabl 06paboTkm

Tema 2. lnHaMmnka nocTynaTenbHOro u
BpaLlaTenbHOro ABWXEHWS TBepaoro Tena.
3akoHbl HbloToHa N
MpakTtnyeckoe 3aHsaTHe 3. IuHammka 2 2 3 6
nocTynaTensHOro 1 BpalaTensHoro
OBWKEHNSA

JlabopaTopHoe 3aHsTue: Pasgen "MexaHuka"

Tewma 3. CBoWcTBa NPOCTpaHCTBa U BPEMEHMW.
3aKoHbl COXpaHEeHUs 3HEPTUN, UMMYIbCa,
MOMEHTa umnynbca

2 2 3
MpakTnyeckoe 3aHsTME 4. 3aKOHbI
COXpaHEeHUs 3Heprumn, MMNynbca, MOMeHTa
uMnynbca

Tema 4. OnemeHTbl crieumansHOM 1 obLen

TEOPUN OTHOCUTESNIBHOCTU 2 5
Pasgen 2. MexaHunyeckue konebaHuns u

BOJHbI 1

Tema 5. BOOOAHbLIE rapMOHUYECKMe

konebaHus. 3aTyxarLime n BblHY>XAEHHbIE 1 2

konebaHus. Pe3oHaHc

Tema 6. Ynpyrue BonHbel. BonHoBoe
ypaBHeHue O
MpakTnyeckoe 3aHsTHe 5. CBobGoaHbIE
rapmoHunyeckme konebaHus. CnoxeHve
konebaHui. 3atyxatoLne konedaHus.
Ynpyrue BOMHbI

JTabopatopHoe 3aHaTue: Pasgen
"MexaHn4yeckne konebaHus n BOMHbI"

Pasgen 3. MonekynapHas cusnka u
TepMmoguHamMmumka

Tema 7. MKT ngeanbHbix rasos. [lepsoe
Ha4yano TepMoAMHaMKKKN. TennoeMKoCTb
MpakTnyeckoe 3aHATME 6. YpaBHEHME
COCTOSIHMA naearnbHOoro rasa. Misonpouecchl

Tema 8. QHTponus. Bropoe Havano
TepmoanHamukn. Teopema HepHcta K
MpakTnyeckoe 3aHaTue 7. [NepBoe 1 BTopoe
Ha4yano TepMoauHaMuKn

JlabopatopHoe 3aHaTue: Pasgen
"MonekynspHas dusnka u TepmogmHamumka”

Tema 9. Ctatuctmyeckue pacnpegeneHms
MakcBenna " BonbumaHa. 2 3
BapomeTtpunyeckas




Tema 10. ABneHna nepeHoca. ArperatHoe
COCTOsIHME BeLLecTBa

MpakTnyeckoe 3aHsaTMe 8. BbinonHeHue
KOHTPOJTbHOW paboTbl

JlabGopaTtopHoe 3aHsTMe: NTorosoe 3aHATME

WUtoro B cemecTpe (Ha kypce anga 3A0)

KoHcynbTaumu 1 npoMexyToyHasi attectauus
(Ok3ameH)

16

16

16

33

2,5

24,5

Pasgen 4. DnekTpu4ecTso n MarHeTu3m

Tema 11. SnekTpuyeckoe nosne B BakyyMe.
BennunHbl, xapakrepusyoLime
3ANeKTpocTaTMYEeCKoe Nnore, U CBA3b MEXay
HUMU

MpakTuyeckoe 3aHsaTre 9. 3akoH KynoHa.
HanpspkeHHOCTb 3NEeKTPOCTaTUYECKOro Nofsi.
Teopema Naycca

MpakTtnyeckoe 3aHsatme 10. MNMoTeHunan.
CBs3b Mexay HanpsXKeHHOCTLIO U
noTeHUManom

JlabGopaTopHoe 3aHaTMe: BBOAHOE 3aHATHE
"OnekTponameputenbHble Npudopsbl. Knacc
TOYHOCTW 3MEKTPOMU3MEPUTESNBHBIX MPUOOPOB.
OnpepgeneHune norpeLHocTn npubopa no
Knaccy To4HocTn"

Tema 12. SnekTpuyeckoe nosne B BELLECTBE.
OvanekTpuku. Monapusaunsa AM3NeKTPUKOB B
3ANEKTPMYECKOM MNone. SHeprusi
3NEKTPUYECKOTO MOJsA. DNEKTPUYECKUA TOK
MpakTnyeckoe 3aHsaTME 11. 3aKoHBbI
NMOCTOSIHHOIO TOKa

JlabGopaTtopHoe 3aHsTHe: Pasgen
"OnekTpu4ecTo”

Tema 13. MarHUTHOe none B BaKyyme.
3akoHbl marHeTnama. AsneHune
3NEKTPOMarHMTHOM MHAYKUNN. Y paBHEHMUS
MakcBenna B nHterpanbHom popme ans
BaKyyma.

MpakTnyeckoe 3aHsaTME 12. 3aKOHBbI
marHeTnama. Cuna JlopeHua
MpakTnyeckoe 3aHsaTME 13. 3aKoH NOMHOro
TOKa. fBreHne anekTpoMarHUTHOW NHOYKUMN
ITabopatopHoe 3aHsTUe: Pasgen
"MarHeTuam"

Tema 14. YpaBHeHuss MakcBenna B
anddepeHumnansHon opme.
OneKkTpoMarHuTHble BorHbl. CBoNCTBa
3NEeKTPOMarHuTHbIX BOMH. NHTepdepeHumns n
ondpakums

Tema 15. B3anmopgencrteue
3NEKTPOMArHMTHOrO N3ny4yeHus ¢
BellecTBOM. 3akoHbl Panes, byrepa.
Monsipu3oBaHHOE 3NEKTPOMarHUTHoOe
n3nyyeHvne

JTabopaTopHoe 3aHATue: Pasagen
"Monapusaumns ceeta”

Paspen 5. KeaHtoBas cmsmka. dusmka
TBEpAoro Tena. AgepHas gusunka

Tema 16. TennoBoe M3ry4yeHne 1 3aKOHbI
abcontoTHO YepHoro Tena. PoToadpdekT.
OdbdekT KomntoHa

MpakTnyeckoe 3aHsTMe 14. 3aKOHbI
TEennoBoro nanyyeHusi. PotoacpdekT.
OdpdhekT KomntoHa




Tema 17. KopnyckynsapHo-BOfHOBOK
ayanuam. BonHbl ae bponns. CooTHoLwEeHUs
HeonpepeneHHocTen enseHbepra.
BonHoBas dyHkuma. YpasHeHue LpeauHrepa
MpakTnyeckoe 3aHsaTME 15. CooTHOLIEHME
HeonpepeneHHocTen 'enseHbepra.
YpaBHeHue LpeanHrepa

Tema 18. 3oHHas Teopusa TBepabIX TEN.
Jlasepsbl JlTabopaTtopHoe 3aHsTMe: Pasgen:
"KBaHTOBasa usnka"

Tema 19. CTpoeHue aTtoMHbIX 94ep.
PagnoaKkTMBHOCTb. AfgepHble peakuum
MpakTnyeckoe 3aHsaTne 17. BoinonHeHne
KOHTPOJbHOW paboTbl

Utoro B cemecTpe (Ha kypce ansa 3A0)

KOHch'IbTaLlVIVI N NPOMEXYTOoYHad aTtTectauna

17 17 17

30

2,5

24,5

(Ok3ameH)

Bcero koHTakTHasa paborta n CP no

104
AucumnsinHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM MiaHoOM He NPefsyCcMOTPeEHO

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEQEHUA MPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasaTeneun, KpUTepMeB U CUCTEMbI OLLeHUBAHUS pe3ynbTaToB 00y4YeHus

5.1.1 NokasaTenu oueHUBaHUA

Koa
KoMneTeHunn

MokasaTenu oueHnBaHus pe3ynbTaTtoB o6yquM;|

HanmeHoBaHWe oLeHOYHOro
cpenctea

OlK-1

dopMynupyeT 1 MHTepnpeTUpyeT OCHOBHbIE 3aKOHbI:

MEXaHWKWN, MOMNEKYNSPHON (PU3NKN U TepMOOUHAMMKM, SNEKTPUYeCTBa n
MarHeTu3mMa, KBaHTOBON PU3NKM.

CooTHocKT cnocobbl 00paboTkM pesynbTaTtoB y4ebHoro nabopaTtopHoOro
3KCNEpPMMEHTA C 3rieMeHTaMn TeopUM NOrPELLHOCTU.

PeluaeT TMnoBble 3agayn No OCHOBHbLIM pasfenamM hUsuku.

OrK-3

dopmynupyeT n  06bACHAET cnocobbl n3MmepeHns HPU3NIECKUX BENUYMH
1 MeToabl onpeaeneHunst NorpeLLIHoCTy.

PasnnyaeTt n o60ocHOBbIBaET BbIGOP M3MepUuTernbHbIX NpMbopoB.
OnpepensieT cuctemy npubopa, LieHy AeNeHUsi U ero NnorpeLLHoCTb.
AHanuaupyeT nony4eHHble pe3ynbTaThl.

PelwaeT TunNoBble, KONMMYECTBEHHBIE U KAYECTBEHHbIE  3a4auM.

5.1.2 Cnctema 1 KpuTepum oLeHUBaHUs

LWkana oueHnBaHus

KpuTtepum oueHmBaHmsa ccoopMmnpoBaHHOCTN KOMNETEHLNN

YcTHoe cobecenoBaHue MucbMeHHas paboTa

5 (oTnnyHO) nutepaTypoin; 00bACHAET B3aMOCBS3b

O6yuyatowmincs nokasblBaeT BCECTOPOHHEE
U rny6okoe 3HaHWe OCHOBHbIX (hU3NYECKNX
3aKoOHOB, cBOBOAHO OpMEHTUPYEeTCS B
OCHOBHbIX MOHATUSIX, TEPMUHAX W
onpefeneHusix Npu oTeeTe; yCBOUN
OCHOBHYIO 1 3HAKOM C JOMONMHUTENbHOW

OCHOBHbIX CbVI3VILIeCKVIX 3aKOHOB U X
3Ha4yeHVe ans nocneayowen
npodeccnoHanbHON OeATENBHOCTY;
NposiBRsieT TBOPYECKME CNOCOBHOCTYU U
LLUMPOKYIO 3pyauLMIO B UCNONb30BaHNUM
y4ebHoro maTtepuana.

4 (xopoLwuo)

O6yuatowmmnca nokasblBaeT 4OCTATOYHbIN
YPOBEHb 3HAHMI OCHOBHbIX (P3NYECKNX
3aKOHOB, OPUEHTUPYETCS B OCHOBHbIX
MOHATUAX U ONpeaeneHnsx; ycBoun




OCHOBHYI0 NUTEpaTypy; Aonyckaet
He3HauuTesbHblE MOrPELLHOCTU NpY
0TBEeTax Ha BOMPOCHI 3K3aMEHALMOHHOIO
GuneTa v JOMOMHUTENbHLIE BOMPOChHI
npenogaeaTens.

OOyuvaroLmics nokasbiBaeT 3HaHMSA
y4yebHoro marepuana B MMHMarbHOM
obbeme; MoXeT cchopmynmnpoBaTb
usnyeckmne 3aKoHbl, MOHATUA U
onpegenexHnsi, Ho Npu 3TOM, Aornyckas
6ornbLLOEe KONMYECTBO HENPUHLMNUANbHbLIX
OLUMBOK; 3HAaKOM C OCHOBHOW NUTEpaTypow;
JonyckaeT CyLLeCTBEHHbIE OLNOKM B
OTBETE Ha 9K3aMeHe, HO MOXET YyCTPaHUTb
MX NoJ PyKOBOACTBOM Mpenoaasarens.

3 (ynoBNeTBOPUTENBLHO)

OOyuvarLmincsa He MeeT 4OCTaTO4YHOro
YPOBHS 3HAHUS OUCLUNITUHBI, HE MOXET
copMynmMpoBaTh OCHOBHbIE (hU3nyeckme
3aKOHBbI; NINOX0 OPUEHTUPYETCS B OCHOBHbIX
2 (HeynoBneTBOPUTENBHO) | MOHATUAX U OMPEAeneHunsX; NNoxXo 3HaKoM
C OCHOBHOW NnMTepaTypoM; AonyckaeT npu
OTBETE Ha 9K3aMeHe CYLLEeCTBEHHblEe
OLUMGKM 1 HE MOXKET YCTPaHUTb UX Oaxe
nof PyKOBOACTBOM NMpenofaBaTens.

5.2 TunoBble KOHTPOJIbHbIE 3a4aHUA UNN UHbIe MaTepuarbl, HeO6XxoAMMbIe ANSl OLleHKU 3HAaHUN, YMEHUN,
HaBbIKOB U (MNK) onbiTa AEATENIbLHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONpOCOB
Cemectp 1
1 KnHemaTrka nocTynaTenbHOro ABWKEHNUS MaTepuanbHON TOYKK
2 KnuHemaTuka BpalwaTenbHOro ABMXKEHUS MaTepuansHOW TOYKU U TBepAoro Tena
3 CBA3b MexXay NUHENHbIMW M YINOBbLIMU XapakTepucTUKaMmn ABMKEHUS
4 OvnHamuka noctynatensHoro AsvxeHus. MNMoHATre ueHTpa uHepuun. 3akoHbl HeloToHa
5 MoHsaTHe 06 umnynbce, MOMEHTE MMMYNbCa, MOMEHTE CUbI
6 MomeHT nHepuun TBepaoro tena
7 OvHamuka BpalLaTenbHOro ABMKeHUa TBepAoro Tena. Btopon 3akoH HbloToHa Ansa BpallaTenbHOro ABMXKeEHUS
8 MpegcTtaBneHve o MexaHn4yeckomn aHeprun. KnHetudeckas, noteHumanbHas aHeprusa. Pabota cunbl
9 3aKoH coxpaHeHNst MEXaHUYECKOW SHEprumn
10 3aKoH coxpaHeHust uMnynbca
11 3aKkoH coxpaHeHWsi MOMEHTa UMNyrbca
12 CBoWicTBa NPOCTPaHCTBA Y BPEMEHWN: OQHOPOAHOCTL MPOCTPaHCTBA, N30TPONUsi NPOCTPAHCTBA, O4HOPOAHOCTL
BpemeHu. CBSA3b C 3aKOHAMW COXpPaHEHUs
13 Mpeobpa3oBaHnsa koopanHAT M BPEMEHM B Knaccuveckon pmauke. MNMpuHUmMn oTHocuTensHocTn Manunes
14 MocTtynaTel OWHWTENHa
15 MpeobpasoBaHusa koopanHaT 1 BpeMeHu JlopeHua
16 Cnepncteust U3 npeobpasoBaHuii JlopeHua
17 PensTMBUCTCKMIA 3aKOH CNOXEHUSI CKOPOCTEN
18 PenaTtuBuctckas anHamumka
19 B3anmocss3b Mmacchl 1 aHeprun. dopmyna SuHWTEenHa
20 MoHATne 06 o6Le TeopUn OTHOCUTENBHOCTHU
21 KonebatenbHoe aBwxeHue. MapMoHMYeckme NMHenHble konebaHus
22 CnoxeHne ogHoHanpaBneHHbIX U B3aUMHO  NeprneHANKYNSapHbIX konebaHui
23 3atyxatome konebaHums
24 BbIHyXaeHHble konebaHus
25 fBneHve Pe3oHaHca
26 BonHbl B yripyron cpefe
27 YpaBHeHue niockon BOSHbI
28 BonHoBoe ypaBHeHune
29 OcHoBHble nonoxexHna MKT rasos. VigeanbHbin ras




30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lanbTtoHa

31 MapameTpbl MaKpOCOCTOSHUS CUCTEMbI. TepmognHamuyeckas Temnepatypa v faBneHune. YpaBHeHue
MengeneeBa-KnaneripoHa

32 YUucno cteneHer cBo6oaAbI MONEKyN aeanbHOro ra3a. Pabota n BHYTPEHHSAS SHeprus naeanbHoOro rasa

33 lNepBoe Havyano TepMoanHaMMKK

34 M3onpouecchbl

35 TennoeMKocTb MaeanbHOro rasa

36 Anmnabatuyeckuii npouecc. YpaBHeHne agnabaTsl

37 MoHaTtne 06 aHTponum no Knaysuycy. KadectBo aHeprum

38 Cratuctmyeckmi Bec. QHTponus no bonbumany

39 BTopoe Ha4yano TepMoanHamMunKn

40 PacnpegeneHue monekyn no ckopoctsaMm (pacnpegenerHve Makcsenna)

41 BapomeTpuyeckasn popmyna

42 PacnpegeneHne monekyn no sHeprusm (pacnpegenexHme bonbumaHa)

43 duanyeckasa knHeTnka. CpegHasa anuHa csobogHoro npobera v apeKTUBHbBIN AMaMeTp MOSEKY

44 Oundpdysmsa

45 TennonpoBoAHOCTb

46 flBneHne BA3KOCTU

a7 ArperatHoe coctosiHue BelecTBa. Kpuctannuyeckme n amopdHole Tena

48 YpaBHeHue cocTosAHMSA peanbHoro rasa. 3otepmbl peanbHOro rasa

49 dasoBble nepexogbl. TponHas Touka

50 Mogenu cTpoeHus xuakocten. NoBepxHOCTHOE HaTshkeHue. KanunnsapHele aBrneHns
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51 OnekTpudeckue 3apsgbl. Mogenb Toue4HOro 3apsija u MoOAenu ¢ HenpepbiBHbIM pacnpegeneHnemM 3apsia

52 3akoH KyrnoHa. HanpspkeHHOCTb aneKkTpocTaTuyeckoro nons

53 lMoTok BekTOpa HanpsKeHHOCTW aneKkTpocTaTuyeckoro nons. Teopema [faycca ans sBekropa E

54 Mpumepbl pacyeTa noner 6€CKOHEYHOWN NIIOCKOCTU, 3apshKEHHON cdpephl, LWapa

55 lNoTeHUman anekTpocTaTM4ecKoro nong

56 B3anmocesasb Mexay HanpshKeHHOCTbIO U NOTEeHLManom

57 Lnpkynsumsa sektopa E. Teopema o uupkynsaumm Bektopa E

58 MocTOAHHbIN 3neKTp1/|qecr<w7| ToK. Cvna Toka. BekTop nnoTHocTh Toka. 3akoH OMa B UHTErpanbHON u
AanddepeHumanbHon dopmax

59 OnekTpu4yeckoe norse B BellecTse. [MonspHbIe U HeNonsipHble AN3ANEKTpUKU. BekTop nonspusoBaHHOCTU.
OnanekTpnyeckas NPOHMLAEMOCTb

60 MarHuTHoe none B Bakyyme. BekTop MarHUTHOM MHAYKLUMK

61 3akoH bBbwuo Caeapa Jlannaca. MHayKkumMs MarHUTHOro nosnsi NPAMOIMHEHOIO NPOBOAHMKA C TOKoM. [Mone
Kpyroeoro Ttoka

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

63 lMoTok BekTOpa MarHUTHOM UHAYKUuK. Teopema o LmpKynauumn Bektopa B. 3akoH nonHoro Toka. Teopema
Maycca Ans HAYKUMM MarHUTHOro Nons

64 MarHuTHOe none coneHomnga u Toponga

65 SABneHve anekTpomarHMTHOM nHaykumn. 3akoH ®apages NeHua

66 ABneHne camonHaykuun. IHOYKTMBHOCTL KOHTYpa. BaaumHasa nHgykums. TpaHchopmaTtop

67 OHeprus aneKkTpuyYecKoro 1 MarHUTHoro nonsi. Bektop MNovHTUHra

68 YpaBHeHus MakcBenna B MHTerpanbHon doopme s Bakyyma

69 MarHutHoe none B BellecTBe. BekTop HamarHnyeHHoCcTN. HanpsxxeHHOCTb MarHUTHoro nons. MarHuTHas
NPOHNLIaEMOCTb

70 Bugbl marHeTvkoB. lnamarHeTukM u napamarHeTuku, peppomarHeTmkm

71 OnekTpoMarHuTHble BOMNHblI. CBOMCTBA 9MEeKTPOMarHUTHbIX BOJSTH

72 WHTepepeHuns ceeTa

73 Oudppakunsa ceeTta. MpuHumn MNonreHca ®peHensa. MeTtog 30H ®peHens

74 Monsapusaumsa ceeTa. Bugsl nonapusauun. NonspusaTtopbl. 3akoH Mantoca

75 [BoriHoe nyyenpenomnenune. VickycctBeHHoe aBoriHoe ny4denpenomnenune. Oddekt Keppa

76 OnTuyeckas akTMBHOCTL BellecTB. AdcpekT Papagesn

77 PaccesiHne v nornoleHne ceeta. 3akoH Panes. 3akoH byrepa

78 Tennosoe n3nyyeHue. MNMoHaTne 06 abcontoTHO YepHOM Tene. 3aKOoHbI TEMOBOro N3Ny4YeHus

79 ®opmyna Panesa-[xuHca. FunoTesa MNnaHka. ®opmyna MNMnaHka gnsa ua3nyveHnss abcontoTHO YepHOro Tena




80 BHewHun potoadbdekT. 3akoHbl hoToadbdekta. Popmyna SnHwTenHa ans poToaddekTa

81 KopnyckynspHoO BonIHOBOW Ayanv3mM MUKpoobbekToB. 'MnoTtesa ae bponns. BonHel ge bponns

Ocobble cBonicTBa MMKpPoobbekToB. COOTHOLLEHWNS HeonpeaeneHHocTel MeiseHbepra. CneacTeus

82 SRR
COOTHOLWEeHUA HeonpegeneHHoCcTen I'eM3eH6epra

BonHoBas yHkums. MNMpruHUMN cynepnosvuum B KBaHTOBOM MexaHuke. YpasHeHue LWpeanHrepa ans

83 .
cBOBOHOM YacTuLbl

84 YacTtunua B 6eckoHeyvHo rnybokor o4HOMEPHON NoTeHUmaneHow ame. KBaHToBaHWe aHeprum

CtpoeHune atoma no Pesepdopay. Noctynatel bopa. Teopusi bopa atoma Bogopoaa u BO4OPOA0NoA00HbIX
MOHOB

85

86 KBaHTOBbIE YMCna. npOCTpaHCTBeHHOB KBaHTOBaHue

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

88 30HHas Teopua TBepablX Ten. MeTtannsl, ONI3NEKTPUKN. nOHyHDOBOD,HVIKVI. npOBOD,VIMOCTVI P nnTMNOB

89 YpoBeHb ®epmun. KOHTaKkTHasa pasHOCTb NOTEHUManoBs. TepMO3NeKTPUYECTBO. p-N Nepexos

90 CnoHTaHHoE 1 BbIHY>XJ€EHHOE U3ny4eHune. J'Iasepbl. Tpex N 4yeTbipexypoBHEBasd cxema nasepHon reHepauunm

91 CTpoeHve aTOMHOro sapa. QHePrusa CBA3W HYKNOHOB B sape. M3oTtonsl

92 [edekT macchl. YaenbHasa sHeprust CBA3M HYKMOHOB B aApe. SaepHble cunbl

93 Mopenun sigpa

94 PapgunoaktuBHoCTb. 3akoH pagnoakTMBHOro pacnaga. Buabl pagmoaktMeHoro pacnaga

95 ApepHble peakuuu. LlenHas peakums Ha MeLneHHbIX HEUTPOoHaX

96 AnepHbli peaktop

97 TepmosigepHas peakuus

Bsanmogenctaume PaanoakTMBHOIO n3ny4yeHnsa Cc BeecTtBoM. Buonornyeckoe gerncreune paanoakTnBHOro
n3ny4yeHus

98

99 Knaccudgukaumst aneMmeHTapHbIX Yactuu,. MNMoHsATUe o cTaHgapTHOW Moaenm

100 KeapkoBasi Mmogens aapa

5.2.2 TunoBble TeCTOBbLIE 3afaHnA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIe 3adaHusA (3agaym, Kemcbl)

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

2. Teno maccon 2 kr nepemeryaetca cunon F Baonb ocu X. KoopamHaTta Tena MeHaeTcs no 3akoHy X=2t>+t +1, m.
Kakyto paboTty coBepumnTt cuna 3a 2 ¢?

3. 3a Bpems 1c amnnuTyaa 3atyxalowmx konebaHnn masiTHMKa yMmeHbLluunach B € pa3. KakoB KoadduumeHT
3aTyxaHusa 3?

4. B HekoTOpoW TeMnepaTypHON 06nacTy SHTPONUs TEPMOLAMHAMUYECKON CUCTEMbI MEHSIETCS C TEMMepaTypom
no 3akoHy S=5T, [x/K. Kakoe konnm4ecTBO TEMNOTLI NOMy4YaeT cuctema npu

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

5. B anekTpocTaTnyeckom none, o6pa3oBaHHOM CUCTEMON pacnpeeneHHbIX 3apsaaoB, NoTeHUman MeHseTcs no
3aKOHYy @=4x2+3z?, B. HaTh Hanps»keHHOCTb 3M1EKTPUYECKOrO Mosisi B TOYKE C

KoopamHatamu x=1Mm, z=1m.

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

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

8. MarHuTHbI NOTOK Yepe3 coneHoung paBeH 125B6. MHOYKTMBHOCTL 3TOro coneHounga SMH. Onpegenntb
KONMMYECTBO BMTKOB COMeHoMAa, eCnv Mo HEMY NPOTEKaeT TOK cunon 5A.

9. Jlyy cBeTa, npoxoas yepes cron nbaa (n1 =1,31), nagaeT Ha anmasHyto NNacTuHKy (N2 =2,42), 4aCTUYHO
oTpaxaeTcs, YaCTU4YHO npenomnseTcs. Kakum gorkeH 6biTb yron nageHus,

YTOObI OTPaXXEHHbIV Ny4 OblN MakcMMarbHO NONSAPU30BaH?

10. Onpenenutb 4NVHY BOSHbI, OTBEYAOLLIEN MaKCMMYMY UCMYyCKaTeNbHON CNOCOBHOCTN abCONOTHO YepPHOro
Tena, ecnuv ero aHepreTU4yeckas CBETUMOCTb paBHa 3BT/cm2.

11. Onpegenntb MakcuMaribHyH CKOPOCTb (POTOINEKTPOHOB, BblpblBAEMbIX C MOBEPXHOCTU LMHKA, U3NydYeHnem
C AnvHou BosHbl 200HM.

12. Kakomy yrny paccesHus oTBedaeT MakCcumarbHOe KOMNTOHOBCKOE CMeLLeHne ANNHbI BOMHbI?

13. Hantu gnuHy BonHbl ge Bpons onsa anekTpoHOB, NpoLUewmnX YCKOPSIOLLYIO pa3HOCTb NOTEHLManos
A@=100 B. HayanbHOI CKOPOCTbIO SNIEKTPOHOB MOXHO NpeHebpeyb.

14. OnutenbHOCTb BO36YXXAEHHOrO cOCToAHUSA aToMa Bogopoda 10 ¢. YeMy paBHa HeonpedeneHHOCTb B
onpefeneHnn 3HepPreTM4ecKkoro ypoBHs atoma?




5.3 MeToaunyeckue maTepuansl, onpegensiowme npoueaypbl oOLeHUMBaHUSA 3HaHUW, YyMeHUI, BlaaeHui (HaBbIKOB
1 (MNK) NPaKTU4YeCKoro onbiTa J4eATeNIbHOCTH)
5.3.1 YcnoBusa gonycka o6y4arowerocs K NpoMexXyTo4yHoOM atrecTauum 1 nopsaok NMIMKBUAaLUM akageMmnyeckomn

3a40J1XKEeHHOCTU

lMpoBeaeHve NPoOMEXYTOYHON aTTecTaummn pernameHTUpOBaHO NokanbHbIM HOpMaTuBHLIM aktom CI6IYITaA
«[lMonoxeHue 0 NpoBeAEHNM TEKYLLETO KOHTPOS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTaumnm oby4atoLmxcay»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gUucumninHe

YcTHas +

5.3.3 OcobeHHOCTH NpOoBeAeHUs MPOMEXYTOYHOM aTTecTaumm nNo gUcUUniiMHe

lNucbmeHHas

KOMI'IbPOTepHOG TeCcTupoBaHune

*Bo3MOXHOCTb NONb30BaTLCS CNPaBOYHbLIMU TabNMLaMK, KanbKynsaTOpoMm;
*Bpems Ha noaroTtoBky oTeBeTa no 6unety 45 MUHYT.

MHas

6. YYHEBHO-METOOQUYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE AUCLIUNMIIUHDbI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue MN3pgaTtenbLcTBo | [oa nspaHma | Ccbinka
6.1.1 OcHoBHas y4yeOHasa nutepartypa
BeTpoea, B. T. ®duauka. C6opHMK 3agay MuHck: Bhblwanwas 2015 http://www.iprbooksh
LKona op.ru/48021.html
AbapaxmaHoBa, A. X. dursnka. DNeKTpruyecTBo Ka3zaHb: KasaHckui https://www.iprbooks
HaLMOHanbHbIN hop.ru/95059.html
ncenegoBaTenbCKUN 2018
TEXHOMOrM4ecknm
yHUBEpcuTET
Kysbmunyesa, B. A., Kypc nekuuin no obuien Mocksa: MockoBckas http://www.iprbooksh
MoHomopes, O. A. duamke. YacTb |. MexaHuka rocyfapcTBeHHast 2016 0p.ru/65845.html
1 MonekynsapHas dusuka akagemusi BOAHOro
TpaHcnopTa
bapcykos, B. ., dusmka. MexaHuka Tamb6os: TamboBcKuit http://www.iprbooksh
Amutpues, O. C. roCyAapCTBEHHbI 2015 0p.ru/63918.html
TEXHUYECKUN
yHuBepcuteT, 36C ACB
AnbikoBa, O. M. MonekynsapHas cdumsmka un AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOOUHAMMWKM AcTpaxaHcKuiA 0p.ru/99503.html
rocyaapCTBEHHbIN
YHUBEpCUTET, 2019
MNa3paTenbcku gom
«AcTpaxaHckumn
YHMBEPCUTET»
Mapwakos, A. H. KBaHTOBasi mauka gns CapatoB: By3soBckoe 2019 http://www.iprbooksh
NHXXEHepoB obpasoBaHve op.ru/86463.html
Omutpues, O. C., duauka. Kpatkmii kypc Tam6oB: TambBoBCKUi https://www.iprbooks
Ncaesa, O. B., rocyAapCTBEHHbIN 2021 hop.ru/122988.html
Ocunosa, U. A., TEXHUYECKNN
Xonogunwux, B. H. yHuBepcuTeT, 965C ACB
6.1.2 [lononHuTenbHasa y4yebHas nutepartypa
CasenbeBa M. HO. dunsnka. SNEeKTPU4ECTBO U http://publish.sutd.ru/
MarHeTusMm. JlabopaTopHble cne.: crierynt 2015 tp_ext_inf_publish.ph
paboThbl p?id=3121
PomaHogBa, B. B. dunsumka. Npumepbl peLlueHns ) . http://www.iprbooksh
3amau MwuHck: PecnybnukaHckui 0p.ru/84903.html
WUHCTUTYT
2017
npodeccnoHanbHOro
obpasoBanusi (PUMO)
BaHsaruna O. A. dunsmka http://publish.sutd.ru/
cne.: crieryntn 2018 tp_ext_inf_publish.ph
p?id=2018208




PymbiHckasa A. T, duanka. NlabopaTopHbIi http://publish.sutd.ru/
MBeaHosa C. 1O., NPaKkTUKyM. tp_ext_inf_publish.ph
MBeaHoB K. I",, CamoctogaTtensHas paboTa Cne.: cnerynTA 2017 p?id=2017470
bes3Hocosa B. B.,
Bypkosa J1. A.
MepmuHoB, A. B., O6was dursmka. 3agaum ¢ Capartos: Bysosckoe 2020 http://www.iprbooksh
Bbapkos, 0. A. peLueHnsMun obpasosaHue 0p.ru/95156.html
Omutpunesa, H. T, Obwas dusnka. Tomck: Msgatenbckui https://www.iprbooks
Yamnkosckas, O. H., "eomeTpuyeckasa n BonHoBasi Jom Tomckoro 2020 hop.ru/116814.html
BOLIapHI/IKOBa, E. H. OonTuKa rocygapcTBeHHOro
yHMBepcuTeTa
Wrbirawes, A. A., 3agaun no gusmke. Hosocubupck: http://www.iprbooksh
MencaxoBuy, HO. T. MexaHuka. MonekynspHasa HoBocunbupckuit 0p.ru/91200.html
husmka n TepmoaMHaMmKa. rocy1apCTBEHHbIiA 2017
OneKkTpu4ecTBo TexHU4Yeckui
yHUBEpcuTeT
Kabnykosa H.C. ®unanka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEeXaHUK/ U MOSEKYSAPHOW Cne.: creryntq 2019 tp_ext_inf_publish.ph
PU3NKN p?id=2019125

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U MH(OPMALMOHHO-CNPABO4YHbIX CUCTEM
1.EQnHbIN nopTan HTepHeT TeCcTMpoBaHUS B cdhepe obpasoBaHnsa [QNekTpoHHbIN pecypc]. URL:http://iwww.i-

exam.ru/.

2.MHdopmaumoHHas cuctema «EgnHoe okHo goctyna k obpasoBaTeribHbIM pecypcamy [OneKTpoHHbI pecypc].
URL:http://window.edu.ru/.
3.YuyebHo-06pa3oBaTenbHas uanko-maTemaTuieckas bnbnmnorteka [ONeKTpoHHbIA pecypc).
URL:http://feqworld.ipmnet.ru/ru/library.htm./
4. dusmyeckunii MHpopMaLMOHHEIN nopTarn. [OneKkTpoHHbI pecypc]. URL:http://phys-portal.ru/
5.Bcsa usumka. NosHaBaTenbHbI nopTan. [OnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/
6.Matepuanbsl MHdopmaLumoHHO-06pasoBaTenbHOM cpeabl 3a04HON hopmbl 0byyeHus CI6IYNTO

[OnexkTpoHHbIN pecypc].
URL:http://sutd.ru/studentam/extramural_student/.

7. OnekTpoHHO-6ubnunoTeyHas cuctema IPRbooks. URL:http://iprbookshop.ru/.
8.0nekTpoHHas 6ubnuoTteka y4ebHbix naganun CroryrnTd. URL:http:/publish.sutd.ru/.

6.3 NepeyeHb NULIEH3UOHHOrO U CBOGOAHO PacnpoCcTpaHAEeMOoro nNporpaMmmMHoro o6ecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHne maTepmanbHO-TEXHUYECKOMN 6a3bl, HeO6X0AMMOW ANA ocyLlecTBNeHUA o6pa3oBaTenbLHOro
npouecca no gucuunsvHe

AyanTtopus OcHalleHune

MynbTumeauninHoe 060 OBaHuWe, cneunanuanpoBaHHas mebenb, Jocka
JlekuymoHHas y A PYA H P A
ayautopus

CneumnanuavpoBaHHas MeGenb, gocka
YyebHas aygutopus
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