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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

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

1.2 3apgauv AUCLUMUNNUHBI:

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

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

*Pa3BunTb HaBbIk1 M3NYECKOrO MbILLNEHNS, yMEHUSA paboTaTk C pas3nuyHbiMy npubopamm

*BecTtun npodheccrmoHanbHbIN aHanua pesynbTaToB Hay4yHO-NabopaTopHOro akcnepumeHTa

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

1.3 TpeboBaHuA K NpeaBapuTeNiLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTenbHas NOAroToBka NpeanonaraeT co3gaHne OCHOBLI ANs (POPMUPOBAHMS KOMMETEHLMIA, YKa3aHHbIX
B M. 2, NPU N3y4eHUN ANCLUMINH:
OucumnnuHa 6asmpyeTca Ha koMneTeHUMs, COOPMUPOBAHHBIX Ha NpeablayLieM ypoBHe obpasoBaHus

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH peluaTb Bonpocbl NpodeccUoHanbLHON AeATeNIbHOCTU Ha OCHOBE eCTeCTBEHHOHAY4HbIX U
o6LenHKeHepHbIX 3HaHUI, MeTOA0B MaTeMaTU4eCKOro aHanmsa u MoaenvMpoBaHuUs

3HaTb: - OCHOBHbIE CbVI3VILIeCKVIe BEJTNMYUHBbI N KOHCTaHTbI, X onpeaerneHne, CMbICi U eOnHNLbl X N3SMEPEHUA;
- OCHOBHbI€ 3aKOHbI CbVI3VIKVI n CbVI3VILIeCKVIe ABINEeHUA;
- CBA3b d)I/I3I/IKM C MH)XXEeHepHbIMW ancunninHamum

YmMeTb: - ncnonb3oBatb cbmsmqecme 3aKOHbl U OOBACHATL CbVI3VILIeCKVIe ABNEeHNA Ona peleHusa pas3nnyHbiX 3agad B
I'IpOCbeCCVIOHaJ'IbHOVI AEATENTbHOCTHU;

- MUCNonb30BaTb pas3findHble MeTOaAUKU (bm3mqecmx M3MepeHMﬂ, aHannanpoesatb " O6pa6aTbIBaTb nosny4yeHHble
pe3ynbTaTthl

Bnapetb: - HaBbikamu €CTeCTBEHHOHay4YHOro MblLUJTEHUSA;
- HaBblKaM¥ MPakTn4eCckoro npuMeHeHnsa OCHOBHbIX 3aKOHOB q3VI3VIKVI B I'IpOCbeCCVIOHaJ'IbHOVI AEATENTbHOCTHU;
- (bVI3MHeCKMMM MeTogamun nccregoBaHua

OlK-3: Cnoco6eH NpoBOAUTL U3MEPEHUS MapamMeTPOB CTPYKTYpPbl, CBOUCTB XyA0XeCTBEHHbIX MaTepuaros,
Xy[,0KeCTBEHHO-NPOMbILLIIEHHbIX 06 HLEKTOB U TEXHOIOrMYECKUX NPOLIECCOB UX U3roTOBMEHUA

3HaTb: - METOAbI M3MEePEHUsI (PUNYECKMX BEMUYH;
- NapameTpbl U XapakTepUCTUKN 3MepPUTESIbHBIX NPUGOPOB.;
- MeToAbl onpeaeneHns NorpelHoCT U3NYeckUX BeNUIMH

YmeTtb: - npon3BoaAnUTb NU3aMepeHnd CbVI3VI‘-IeCKVIX BEJTNYUH;
- OUueHuBaThb NOorpelHoCTb VI3MepeHHOl7I CbVI3VILIeCKOl7I BEJTUYNHbI;
- aHanm3mpoBaTtb (bl/l3|/|‘-IeCKI/Ie npouecchbl 1 NoJlydeHHble pe3ynbTaThbl |/|3mepeHm7|

BnapeTtb: - HaBbikKamu NPaKTN4eCcKoro npMMmeHeHna MeTo4oB namepeHuna Cbl/l3VNeCKVIX BEJTNYUH;
- HaBblkaM¥u pac4yeTa ﬂOFpeLIJHOCTeIZ n3mepaemMblix (bVI3MHeCKIAX BEJITINYNH;
- HaBblKaMu I'IpaBVIJ'IbHOVI QKCcnjiyataynun OCHOBHbIX I'IpVI60pOB n O60pyD,OBaHVIﬂ A3 NSMEepPEeHnA CbVI3VI‘-IeCKVIX BEJTNYNH




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMITNHE

HanmeHoBaHue v cogepxaHve pasaenos,
TEM 1 y4eBHbIX 3aHATUIA

Cemectp
(kypc ons
3A0)

KoHTakTHas paboTta

Jlex.
(vacenl)

Mp.
(vacsl)

Nab.
(vacel)

CP
(vachbl)

MHHOBaL.

dopmbl
3aHATUN

Pasgen 1. MexaHuka

Tema 1. KuHemaTuka noctynaTtenbHOro u
BpaLlaTenbHOro ABWKEHUS MaTepuanbHOn
TOYKM

MpakTtnyeckoe 3aHaTMe: KuHemaTudeckue
XapaKTepPUCTUKN: CKOPOCTb,  YCKOpPEHME,
nyTb, NepemMeLleHne

0,5

0,5

ra

Tema 2. 3akoHbl HbloTOHA

Tema 3. [OuHamuka nocTynaTtenbHOro u
BpaLlaTenbHOro ABMXEHUsS TBEPAOro Tena
Mpaktnyeckoe 3aHaTME: MOMEHT cunbl.
YpaBHeHMEe AMHAMMKU  BpallaTeribHOro
OBWXeHMs  TBepgoro Tena.  MomeHT
NHepuun

JlabopaTtopHass pabGoTta: Onpegenexue
MOMEHTa MWHepuun TBepabix Ten wu
npoBepka OCHOBHOIO 3akoHa AWHAMMWKK
BpaLlaTenbHOro ABMXEHUS

0,5

0,5

0,5

ra

Tema 4. CsoilcTBa npocTpaHcTBa U
BPEMEHUN W 3aKOHbl COXPaHEHUs1 3Hepruu,
UMMynbca U MOMEHTa UMMNynbca
JlaBopaTopHoe 3aHaTUe: NpoBepka 3akoHa
COXPaHEHWs SHEPIK

0,5

0,5

Pasgen 2. Teopus OTHOCUTENBHOCTMU.
MexaHunyeckme konebaHus 1 BOmMHbI

Tema 5. TllpuHUMNBLI OTHOCWUTENBLHOCTU
lanunea w1 OJunHwTenHa. [locTynaTbl
OViHLWITENHa

Tema 6. CneumnanbHas Teopus
OTHOCUTENBHOCTM. MNpeobpasoBaHus
JlopeHua. [lMoHaTne 06 o6wen Teopum
OTHOCUTENBHOCTU

Tema 7. NapmoHunyeckme konebaHus
MpakTnyeckoe 3aHAaTME:Y paBHEHME
rapMoHunvecknx konebanun. CnoxeHune
konebaHumn

0,5

0,5

ra

Tema 8. 3artyxawwme W BbIHYXOEHHbIE
konebaHus. Pe3oHaHc

JlabopaTtopHass pabGota: Onpegenexue
norapnmMmM4eckoro OeKkpemeHTa "
KoahdmuMeHTa 3aTyxaHna

0,5

Tema 9. VYnpyrve BomnHbl. BomnHoBoe
ypaBHeHne

Pasgen 3. MonekynsapHas dusuka wn
TepMoanHaMumKa

Tema 10. OcHoBHOe ypaBHeHuMe MKT
voeanbHOro  rasa. lMepBoe  Havano
TEpPMOANHAMUKMN. M3onpoueccsl.
TennoemkocTb

MpakTnyeckoe 3aHATHE: YpaBHeHNe
COCTOSIHMS naeanbHoro rasa. lNpumeHeHne
nepBoro Hadana TepMoAMHAMMUKM K
m3onpoLgeccam

0,5

0,5

ra




Tema 11. Btopoe Hayano TepMOAMHAMMUKWU.
OHTponus

lMpakTnyeckoe 3aHATUE: BHYTpeHHAs 3Heprus
TepMoanHaMmmnyeckon cuctembl. PaboTta rasa.
TennoTta. AlameHeHWe aHTponnn
JlabopaTopHas paboTta: MameHeHne sHTponun
NPV N30XOPMYECKOM OXITaXOeHUM BO3ayxa

Tema 12. Cratuctuyeckme pacnpeneneHus
MakcBenna, bonbLmaHa

0,5

0,5

0,5

14

ra

Tema 13. ABneHunsa nepeHoca

Tema 14. ArperaTtHoe COCTOSIHME BeLLecTBa.
lMoBepxHOCTHOE HaTskeHue. KanunnspHble
SABNEHNS

Pasgen 4. OnekTpu4ecTso U MarHeTU3m

Tema 15. OnekTpuyeckoe none B BakyyMme.
Hanps>keHHOCTb  3NEeKTPoCTaTU4ECcKoro Mnons.
Teopema [aycca. [lloTeHuman. LUupkynsuusa
BEKTOPA HanpsiKeHHOCTW 3NEeKTPOCTaTUYECKOro
nons. NMNoCTOsIHHBIV 3NEKTPUYECKMI TOK. 3aKOHbI
Owma n xoynsa- JleHua

MpakTnyeckoe 3aHATMe: 3akoH  KyrnoHa.
OnekTpocTtatudeckoe none " ero
HanpsKEHHOCTb. MpumeHeHne  Teopemsbl
aycca k pacyeTy nonen B Bakyyme. CBs3sb
MexXay HanpshKeHHOCTbIO W MOTEeHuManom.
3akoH Oma Ans ogHOPOAHOro yvacTtka uenu.
PaboTa 1 MOLHOCTb TOKa

Tema 16. OnekTpuyeckoe norne B BeLLECTBE.
OuanexkTtpukn. lNonspusauns OUINEKTPUKOB B
3NEKTPUYECKOM MNoJie

JlabopaTopHas pabora: Onpepenexune
ONSMNEKTPUYECKOM MNPOHULLAEMOCTU TBEPAOro
ONaNeKTpuka pe3oHaHCHbLIM METOAOM

0,5

0,5

12

ra

Tema 17. MarHuTHOe norne B Bakyyme. 3aKOHbI
MarHeTusma

lMpakTnyeckoe 3aHATME: BekTtop MarHUTHOW
nHaykummn. 3akoH buo-Casapa-Jlannaca. Cuna
JlopeHua. Cuna Amnepa. QHeprus MarHUTHOro
nons

JTabopaTopHas paborta: WcecnepnoBaHue
MarHWTHOrO Nossi coneHonaa.

0,5

Tema 18. {BneHve  3anekTpoOMarHUTHOW
WMHOYKLUN, YpaBHeHus Makceenna B
WHTerpanbHon hopme Ansa Bakyyma

0,5

0,5

0,5

ra

Tema 19. MarHuTHOe none B BeLlecTBe.
YpaBHeHus Makceenna B gudpdepeHumansHom
dopme. [Jua-, napa- n peppomarHeTmsm

0,5

Tema 20. OnekTpoMarHWTHble  BOHbI.

CeornicTBa 3MEKTPOMArHUTHbIX BOJTH.
WHTepdepeHumsa. Oudpakuns
Tema 21. Baanmopenicteue

3NEKTPOMAarHUTHOrO M3ry4yeHus C BeLLeCTBOM.
3akoHbl Penewns, byrepa. [lonapusoBaHHOe
3NEeKTPOMarHUTHoOe nsnyvyeHme

Pasgen 5. KeaHToBasi ¢wmsmka. CTtpoeHue
atoma. Pu3unka TBepaoro Tena




Tema 22. TennoBoe wu3yyeHue. 3aKOHbI
TENnmnoBoro U3nyyeHus

MpakTuyeckoe 3aHsATHE: OcHOBHbIE
XapaKTepUCTUKN  TEMMOBOr0  U3Ny4YeHUs.
Mogenb uepHoro Tena. 3akoH Kupxroda.
3akoH CredbaHa-bonbumana. 3akoH
cmeuleHus BuHa

Tema 23. ®oTtoachdekT. Adhdekt KomnToHa
JlabopaTtopHas  pabota: Onpegenenue
paboTbl BbIxoA4a POTOSNEKTPOHOB

Tema 24. ®opmyna [lNnaHka. lMocTtosiHHas
lNnanka. BonHbl ne Bponns.
KopnycKynsipHO- BOSTHOBOW Ayanuam

Tema 25. BonHoBas gyHkums. Yactuua B
OAHOMEpPHOM noTeHunarnbHomn ame.
YpasHeHue peanHrepa

Tema 26. CtpoeHne artoma. OnbiTbl
Pesepdopaa. Teopus bopa

JlabopaTtopHas  pabota: Onpegenenue
nocTossHHbIX Puabepra v MNnaHka no nuHMam

CrnekTpa ucnyckaHvsi Bogopoga

Tema 27. YpasHeHue LUlpeanHrepa ans
aToma Bogopoga

Tema 28. 3oHHasi Teopuss TBepAblX Terl.
Jlazepsbl

Tema 29. CrpoeHMe aTOMHbIX S4ep.
PapgnoaktnBHoCTb

Tema 30. [OeneHue sagep. SAgepHble
peakumn. OreMeHTapHble YacTulbl

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum n npoMexyTodHas
aTTectaums (Ok3ameH)

0,5 0,5

ra

0,5 0,5

ra

0,5

ra

0,5

0,5 0,5

0,5

0,5

182

13

Bcero koHTakTHas pa6bota u CP no
AVCLUMUNNnHe

21

195

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBsoe npoekTupoBaHne y4ebHbIM NnaHoM He NpeaycMOTPpeHo

5. ®OHJ OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasatenen, KpUTepueBs U CUCTEMbI OLlEHMBAHUA pPe3yrnbTaToB 06y4yeHus

5.1.1 NMokasaTtenu oueHMBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oLueHnBaHWs pe3ynbTaToB 00y4YeHus
KoMMneTeHumn cpencrtea
dopmynnpyeT 1 UHTEPNPETUPYET OCHOBHbIE 3aKOHbI:
MEeXaHWKWN, MOMNEeKynspHOM U3NKN 1 TepMOONHAMUKK, anekTpudecTsa|Bonpochl ons YCTHOro
OMK-1 N MarHeTuama, KBaHTOBOW (PU3NKN. cobecenoBaHus
CooTHocuT cnocobsbl 0bpaboTkm pe3ynbTaToB y4ebHoro|NpaKTMKo- OpUEHTUPOBAHHbIE
nabopaTopHOro SKCNEPUMEHTA C ANIEMEHTAaMUN TEOPUN NOTPELLHOCTU. |3agaHus
PelwaeT TMnoBble 3aga4m No OCHOBHbIM pasgenam Ouaunku.
dopmynupyet u 00BbACHSAET cnocobbl M3MepeHns PU3NYECKUX
BENUYMH N METOAbI ONpeaeneHnst MOrpeLHOCTL. Bonpochi ons YCTHOro
OnK-3 Pasnnyaet u o6ocHOBbIBAaeT BbLIOOP WU3MepUTENbHbIX NpMbopoB.|cobecenoBaHusA
OnpepensieT cuctemy npubopa, LeHy AeNneHUst U ero norpelwHocTb. |[pakTnko- OpueHTUpPOBaHHLIE
AHannsmpyeT nony4eHHble pesynbTaThbl. 3apaHusa
Pelwaetr TunoBble, KONMYECTBEHHbIE N KAYECTBEHHbIE 3aayu.

5.1.2 Cnucrtema 1 Kputepmm oLeHNBaHUA

Kputepum oLeHnBaHns chopMMPOBAHHOCTM KOMMETEHLIMN

LWkana oueHBaHuns

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

5 (0TrM4HO) Obyuyatowuicsa

BCECTOPOHHEE U FJ'Iy6OKO€ 3HaHue

NnoKa3biBaeT




OCHOBHBIX (hU3NYECKMX 3aKOHOB, CBOGOAHO
OPUEHTUPYETCA B OCHOBHbLIX MOHATUSIX,
TEPMUHAX W ONpedeneHusx npu OTBETE;
YCBOW/T ~ OCHOBHYIWO M 3HakoM C
[OMOMHUTENBHON NMUTEPATYPON; 06 bACHSET
B3aMMOCBSA3b  OCHOBHbIX  (PM3NYECKUX
3aKOHOB UM VX 3HaYeHWe AN nocneayoLen
npocheccuoHansLHoii AeATenbHOCTH;
NposiBMsieT TBOPYECKWe CMocoGHOCTU U
LIMPOKYIO 3pYAULMIO B UCMOMNb30BaHUK
yyebHoro matepuana.

OO6yuatowmincsa nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWA OCHOBHBLIX (U3NYECKUX
3aKOHOB, OPWEHTUPYETCA B  OCHOBHbIX
MOHSATUAX W OMNpeadeneHusix;  YCBOW
4 (xopoLuo) OCHOBHY0 nuTtepatypy; gonyckaet
He3HaunTenbHble MorpeLLHoOCTH npu
OTBE€Tax Ha BOMPOCbI 3K3aMeHaLMOHHOro
ouneta W [ONOMHUTENbHbIE BOMPOCHI
npenoaaearens.

Ob6yuyatowuicsa nokasbiBaeT 3HaHuA
y4yebHOro matepuana B MWHUMAIbHOM
obbeme; MOXeT copmynmpoBaTb
dusnyeckne 3aKOHbl, NOHATUSA 7]
onpepeneHns, HO npu 3TOM, Aonyckas
OonbLlIoe KONMMYECTBO HENPUHLMMMAIbHBLIX
owmnboK; 3HAaKOM C OCHOBHOW NUTepaTypou;
[OMnyckaeT CyLeCTBEHHble oOwnbkn B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
MX Nog pyKoBOACTBOM MpenofaBaTtens.

3 (yooBneTBOpUTENbLHO)

Obyvaowmnca He uMMeeT [0CTaTOYHOro
YPOBHS 3HAHMSA OUCLMMNIIUHBI; HE MOXET
chopMynmMpoBaTb OCHOBHblE bU3nyeckme
3aKOHbI; MS10XO OPUEHTUPYETCS B OCHOBHbIX
2 (HeyQoBMETBOPUTESBHO) | MOHATUAX U ONPEAENeHnsX; NIOX0 3HAKOM
C OCHOBHOW nnTeEpaTypown; AOMycKaeT npu
OTBETE Ha 3K3aMEHe CyLLEeCTBEHHbIE
OWNOKN M He MOXEeT YCTPaHUTb UX Laxe
noA pyKOBOACTBOM MpenofaBaTernsi.

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 | dopmynnpoBKu BONPOCOB

Kypc 1

KuHemaTuka nocTynaTesibHOro ABM>XeHus MaTepmaanoVI TOYKU

KuHemaTuka BpalwlaTesibHOro ABM>XeHus MaTepMaanoﬂ TOYKMN N TBEpOOoro tena

Cesa3b mexay NNHENHBIMU 1 YrnoBbIMU XapakTepUCTukamMmm OBmxXeHus

OuHamuka nocTynaTesibHOro ABM>XeHus. MoHaTne LeHTpa nHepumun. 3akoHbl HbloToHa

MonaTne 06 nMmnynbce, MOMeHTEe nMnyrnbca, MOMEHTE CUIbl

MomeHT MnHepumm TBepaoro tena

OuHamuka BpawaTesibHOro ABMXeHunda tBepaoro tena. BTOpOVI 3aKkoH HbloToHa ans BpawaTesibHOro
ABWXEeHNA

I'Ipep,CTaBneHwe 0O MexaHu4yeckomn SHepruun. KnHeTunyeckas, noteHumnansHaga SHepru4. Pa6oTa cunbl

3akoH COXpaHeHuA MeXaHU4eCcKomn SHeprnn

3akoH COXpaHeHua nMmnynbca

Zlole|o| N Jo|la]alw|n] -

3akoH COXpaHeHnA MOMeHTa nMmnyrnbca

CeolicTBa NpocTpaHcTBa 1 BpeMeHn: OAHOPOAHOCTb NPOCTPAHCTBA, N30TPONuUA NpoCTpaHCTBa,
OOHOPOAOHOCTb BPEMEHMN. CB#3b C 3aKOHaMu COXpaHeHunsA

-
N

lMpeobpa3oBaHus KOOpAMHAT M BPEMEHM B Kriaccudeckon dusnke. MNpuHumn oTHocutenbHocTu Manunes

L QNN
AW

MocTtynatbl JKHWTENHA




15 MpeobpasoBaHus koopanHaT U BpemeHu JlopeHua

16 Cnepactsus us npeobpasoBaHuii llopeHua

17 PensiTMBUCTCKNIA 3aKOH CINOXEHWSI CKOPOCTEN

18 PensatuBucrtckas guHammka

19 B3anmmocssa3b macchl 1 aHeprun. dopmyna SNHWTENHa

20 MoHATne 06 o6Len TeopUn OTHOCUTENBHOCTH

21 KonebatenbHoe aBwmxeHue. FapMoHMYeckne nuHenHble kornebaHus

22 CnoxeHne ogHOHanpaBneHHbIX U B3aUMHO NepneHAMKYNSpHbIX konebaHui

23 3atyxatowme konebaHus

24 BbIHyxaeHHble konebaHus

25 fBneHne Pe3oHaHca

26 BonHbl B ynpyrow cpege

27  |YpaBHeHUe NnnocKomn BOSHbI

28 |BonHoBoe ypaBHeHWe

29 OcHoBeHble nonoxeHus MKT rasos. VigeanbHbi ra3

30 |OcHoBHoe ypaBHeHue MKT. 3akoHbl ABoragpo, anstoHa

31 MapameTpbl MaKPOCOCTOSAHMS CUCTEMBI. TepmoguHamumyeckas Temnepartypa 1 faBneHue. YpaBHeHue
MenpgeneeBa-KnaneripoHa

32 Yucno cteneHen ceoboabl MoNekyn naeanbHoro rasa. Pabota u BHyTPEHHSIA SHeprusa naeanbHoro rasa

33 lMepBoe Havyano TepMoaMHaMUKN

34 M3onpouecchbl

35 TennoeMKocTb naeanbHOro rasa

36 |AowabaTtunueckuin npouecc. YpaBHeHve agnabathbl

37 MoHsaTue 06 aHTponuu no Knayauycy. Kauectso aHeprum

38 CratucTtudeckmi Bec. QHTponus no bonbumaHny

39 BTopoe Ha4ano TepmMoguHamMukm

40 PacnpegeneHue monekyn no ckopoctam (pacnpeaeneHve Makcsenna)

41 BapomeTpuyeckasn opmyna

42 PacnpegeneHvne monekyn no aHeprusm (pacnpegenexHve bonbumaxa)

43 ®usmyeckas knHeTnka. CpeaHasa AnvHa ceoboaHoro npodera v ahPeKTUBHLIM AuameTp MOMNEKyr

44 Oundpdysunsa

45 TennonpoBogHOCTb

46 fBneHune BA3KOCTU

47 ArperaTHoe cocTosiHMe BelecTBa. Kpuctannuyeckne n amopdHbele Tena

48  |YpaBHeHWe COCTOSAAHMSA peanbHOro rasa. isotepmbl peanbHOro rasa

49 dasoBble nepexoabl. TponHasa To4ka

50 Mopgenu cTpoeHus xuakocten. NoBepxHOCTHOE HaTaxeHne. KanunnsapHble aBneHns

51 OnekTpuyeckme 3apsabl. Mogenb To4e4HOro 3apsida U MOAENM C HenpepbIBHbIM pacnpegeneHnem 3apsga

52 3akoH KynoHa. HanpsXeHHOCTb 3neKkTpocTaTU4eckoro norns

53 [MoTOK BEKTOpa HaNpPshPKEHHOCTU aneKkTpocTaTndeckoro nons. Teopema Maycca ans sekropa E

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

55 MoTeHumnan anekTpocTaTU4eCcKoro Nons

56 B3ammocBsa3b Mexay HanpsKeHHOCTbIO U MOTeHLManom

57 Linpkynauma sektopa E. Teopema o unpkynsumm sekropa E

58 lMocTosiHHbIN 3ﬂeKTva/I‘-IeCKI/II7I Tok. Cuna Toka. Bektop nnoTHocTu Toka. 3akoH Oma B UHTErpanbHon u
ouddpepeHumnansHon popmax

59 OnekTpuyeckoe none B BelecTBe. [onspHblie N HENONAPHbIE AN3MNEKTPUKU. BekTop nonsapnsoBaHHOCTY.
OnanekTpnyeckas NpoHMLAEMOCTb

60 MarHuTHOe norne B Bakyyme. BekTop MarHMTHOM MHOYKLUUK

61 3akoH bwuo Caeapa Jlannaca. MHayKkuma MarHUTHOro Nons NPAMONMHENHOro NPOBOAHMKa C TOKOM. [one
KpyroBoro Toka

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

63 [MoTok BeKTOpa MarHUTHOWM MHAYKUMK. Teopema o LupKynsuum Bektopa B. 3akoH nonHoro Toka. Teopema
"aycca gns MHQYKUMM MarHUTHOTO Moss

64 MarHuTHoe none coneHonga u Toponga

65 ABneHne anekTpomarHuTHON uHAykumn. 3akoH ®apages JleHua




66

AeneHve camMmouHaykumn. MHD,yKTVIBHOCTb KOHTYpa. B3anmHas MHOYKUUA. TpchdaopmaTop

67 OHepruns aneKkTpnu4ecKkoro n MarHUTHoro nons. Bektop MNMonHTUHra

68 YpaBHeHus MakcBenna B MHTerpanbHown bopme Ans Bakyyma

69 MarHuTtHoe norne B BellecTBe. BekTop HamarHn4eHHoCTN. HanpsikeHHOCTb MarHmMTHOro nons. MarHutHas
NPOHMLLAEMOCTb

70 Buabl marHeTnkoB. [JuamarHe Tk 1 napamarHeTuku, oeppomMarHeTUKm

71 OnekTpoMarHuTHble BOMHbI. CBONCTBA 3NEKTPOMAarHUTHbLIX BOSTH

72 MHTepdepeHuns ceeTa

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

74 Monsapu3aumsa ceeTa. Bugbl nonspusauun. Nonapusatopsl. 3akoH Mantoca

75 [BoriHoe nyyenpenomneHue. VickyccTBeHHOe ABOWHOE nyyenpenomieHve. Oddekt Keppa

76 OnTtnyeckas akTMBHOCTb BewecTB. ekt Gapages

77 PaccesaHue n nornowieHme ceeta. 3akoH Panes. 3akoH byrepa

78 |Tennosoe nany4deHue. NoHaTne 06 abCoNOTHO YepHOM Tene. 3aKoHbl TEMNSIOBOrO U3Ny4YeHus

79 dopmyna Panesa-[xuHca. MunoTesa MNMnaHka. ®opmMyna MnaHka gnsa nanydeHns abconoTHO YepHOro Tena

80 BHewHun dpotoadhdekT. 3akoHbl poToacpdekTta. Popmyna SnHwTenHa Ana poToaddekTa

81 KopnyckynspHo BonHOBOM Ayanuam MukpoobbekToB. MunoTtesa ae bponns. BonHbl ae Bpowins

82 Ocobble cBoKicTBa MVIKpOOﬁ'beKTOBv. COE)THOUJeHVIﬂ HeonpepaeneHHocTewn Men3eHbepra. CneacTeus
COOTHOLUEHUS HeonpeaeneHHocTten enseHbepra

83 BOJ‘IHOBaﬂvdDyHKU,VIﬂ. MpuHUKMN cynepnosnuumn B KBaHTOBOM MexaHuke. YpaBHeHue LpeanHrepa ons
cBOGOOHOW YacTULbI

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

85 CtpoeHnune atoma no Pesepdopay. MocTtynatel Bopa. Teopust bopa atoma BogopoAa 1 BOAOPOAONOA0OHbIX
WOHOB

86 KBaHTOBbIE Yncna. MNpoCcTpaHCTBEHHOE KBaHTOBaHWE

87 MpuHuun Maynu. MHoroanekTpoHHble aTombl. [epnoanyeckuin 3akoH Mengeneesa

88 3oHHas Teopusa TBepabIx Ten. Metannbl, gnanekTtpuku. lNMonynposBogHukK. NMpoBoguMoCcT p 1 N TUMNOB

89 |YpoeHb Pepmu. KoHTakTHast pasHOCTb NoTeHLManoB. TepMoanekTpMyecTBO. p-n nepexon,

90 CnoHTaHHOE 1 BbIHYXAEeHHOE u3ny4deHue. Jlasepbl. Tpex 1 YeTbipeXypOBHEBASA CXemMa Nla3epHON reHepaLmm

91 CTpoeHune atoMHOro sapa. SHeprusi CBA3M HYKIMOHOB B dApe. M3oTonbl

92 HedekT macchl. YaenbHasa aHeprus CBA3W HYKITOHOB B g4pe. AaepHble curibl

93 Mopenu aapa

94 PagnoaktnBHoCTb. 3aKOH pagnoakTMBHOro pacnaga. Bnabl paguoaktmBHoro pacnaga

95 AnepHble peakuun. LlenHasa peakumns Ha MegneHHbIX HENTPOHax

96 |ApepHbIn peakTop

97 |TepmosigepHasi peakums

08 BaanmopgencTeme pagnoakTMBHOIro U3nydeHus ¢ BewecTBom. buonornyeckoe gencrTene pagnoakTMBHOMO
n3ny4yeHus

99 Knaccudukauusa anemeHTapHbIX Yyactul. [oHATUe o cTaHaapTHOM Moaenu

100 |KsapkoBas mogenb sgpa

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He npegycmoTpeHo




5.2.3 TunoBble NPaKTUKO-OPUEeHTMPOBaHHbIE 3a4aHuA (3aAayu, Keuchbl)

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

2. Teno maccon 2 kr nepemelryaetcsa cunon F Boonb ocu x. KoopanHaTa Tena MeHsieTcsl No 3aKoHy x=2t2+t +1,
M. Kakyto paboTy coBepunt cuna 3a 2 c?

3. 3a Bpemsa 1c amnnutyga 3aTyxalwowmx konebaHun MasiTHUKa yMeHblumnachk B e pa3. KakoB koachumumneHT
3aTyxaHusa 3?

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

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

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

KoopauHaTamm x=1m, z=1Mm.

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

7. Cvna Toka B MPOBOAHMKE paBHOMEPHO Bo3pacTaeT OT 0 A0 4A B TeveHue 4c. OnpenenuTs 3apsag, NpoLweawwmnn
npv 3TOM MO NPOBOOHWKY.

8. MarHuTHbIN NOTOK 4Yepe3 coneHoua paBeH 125B6. VHaykTMBHOCTE 3aTOro comneHouga 5MH. OnpepenuTb
KONMM4eCTBO BUTKOB COMleHonaa, eCnu no HeMy NpoTekaeT TOK cunon S5A.

9. Nlyy cBeTa, npoxoas Yepes cnow neaa (n1 =1,31), nagaeT Ha anMasHyo NNaCTUHKY (n2 =2,42), yacTnyHo
oTpaxaeTcsi, YaCTUYHO npenomnseTcs. Kakum gomnxkeH 6biTb yron nageHus,

YTOObI OTPAKEHHBIN MyY ObIN MaKCMManbHO MONSPU30BaH?

10. OnpegennTb ANVHY BOJSHbI, OTBEYAOLLENn MakCUMyMy UcCrycKaTenbHOW cnocobHOCTU abConoTHO YepHOro
Tena, ecnv ero aHepreTnyeckas CBETMMOCTb paBHa 3BT/cM?.

11. OnpegennTb MakcManbHY CKOPOCTb (HOTOSMEKTPOHOB, BbipbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3NyYeHNeM
¢ AnvHon BonHbl 200HM.

12. Kakomy yrny paccesiHusi oTBe4aeT MakCManbHOe KOMNTOHOBCKOE CMELLeHNE AfWHbI BOSMHbI?

13. Hantn gnuHy BonHbl e Bponna gna anekTpoHoB, NpoLlewmx YCKOPSHOWYH pasHOCTb NOTEeHUMaros
A@=100 B. HayanbHOI CKOPOCTbIO IIEKTPOHOB MOXHO NpeHebpeyb.

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

5.3 MeToaunyeckue maTtepuansi, onpegensilolme npoueaypbi oLleHMBaHUA 3HaHWUW, YMEeHUWA, BNageHun
(HaBbIKOB 1 (MNKM) NPaAKTU4YECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arolierocs K npoMexXyToyHoM aTTecTauum u nopsifok NMKBUAaLMmM akageMm4ecKkomn
3a0MKEeHHOCTH

lMpoBeaeHe NPOMEXYTOYHOW aTTeCTauun perfamMeHTMPOBaHO floKaribHbIM HOpMaTuBHbLIM aktom CM6rYMTO
«lMonoxeHne o0 NpoBeAEHNM TEKYLLIErO KOHTPOSIS YCNEeBAEMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AucCUUnIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOEe TeCcTUpOBaHue NHas

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOW aTTecTaumm No ANCUUNIINHEe

B TeyeHne cemecTpa BbINOMHAIOTCS KOHTPOMbHbIE paboThl
*Bpemsa Ha noaroToBky oTBeTa no 6unety 45 MUHYT.

6. YHEBHO-METOOAU4YECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OAUCUUNMIIUHDbI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO [loa wsgaHusa | Ccbinka
6.1.1 OcHoBHas y4yebOHasa nutepartypa
TawrnblkoBa- ®usnka. Yacte 2. Ontuka. http://www.iprbooksh
Bywkesuny, N. U. KBaHTOBasi dumsuka. MwuHck: Bbiwanwas 2014 op.ru/35563.html
CtpoeHne un umsnyeckme wkona
CBOWICTBA BeLLECTBA
TawrnblkoBa- ®usumka. Yactb 1. MexaHuka. http://www.iprbooksh
Bywkesuny, N. U. MonekynsapHasa dwu3nka wn M . o op.ru/35562.html
WHCK: Bbiwanwas
TepmMoaMHamMuka. LKona 2014
OneKTpMYECTBO U MarHeTU3m
KysbmuueBa, B. A, |Kypc nekuun no obuwen| Mocksa: Mockosckas http://www.iprbooksh
MoHomopes, O. A. dumsuke. Yactb |. MexaHuka u rocygapcTBeHHas 2016 op.ru/65845.html
MornekynapHasi dusnka akagemusi BOGHOMo
TpaHcnopTa




6.1.2 JlononHuTenbHasa y4yebHasa nutepartypa

BeTposa, B. T. ®usnka. C60pHMK 3agad MuHck: Bblwainiwasn 2015 http://www.iprbooksh
Lkona op.ru/48021.htmi
AnekcaHgpoBa, H. B.,[MexaHvka n monekynspHas Mockaa: MocKkoBcKas: http://www.iprbooksh
WeatynnuH, P. VY. |dusnka roc é CTBEHHAS op.ru/47940.html
DanmartoBa, JI. B., YAap 2014
akagemusi BOGHOro
KysbmunyeBa, B. A,
CaBenbes, B. I Tpancnopta
Kabnykosa H.C. dunsmka. OCHOBHbLIE 3aKOHbI http://publish.sutd.ru/
MEXaHUKN W MONeKynsipHoOn Chne.: crnerynrtp 2019 tp_ext_inf_publish.ph
HU3MKK p?id=2019125
BaHsaruna O. A. dunsmka http://publish.sutd.ru/
Cne.: cneryntg 2018 tp_ext_inf_publish.ph
p?id=2018208
MBaHoB K. I.,|OcHoBHbIE 3aKOHbI http://publish.sutd.ru/
PomaHoBa E. IM. anekTpomarHeTMamMa crne.: crierynrtn 2014 tp_ext_inf_publish.ph
p?id=2067
PymbiHckas  WN.  T.,|®unsuka. JlabopaTopHbIii http://publish.sutd.ru/
VMBaHoBa C. tO.,|npakTukym. tp_ext_inf_publish.ph
MBaHoB K. I.,|CamocTosaTenbHas paboTta crne.: crierynrtn 2017 p?id=2017470
BbesHocosa B. B,
Bypkosa J1. A.
CasenbeBa M. HO. dunsmnka. OnekTpuyecTBo U http://publish.sutd.ru/
MarHeTuaMm. JlabGopaTopHble crne.: crierynrtn 2015 tp_ext_inf_publish.ph
paboTbl p?id=3121

6.2 NepeyeHb NpocdheccruoHanbHbIX 6a3 AaHHbIX U UH(POPMaLIMOHHO-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 pecypcamy» [QNeKTPOHHbIN pecypc].
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas dur3nKo-maTeMaTMYeECKas 6ubnmoTeka [OneKkTpoHHbIN pecypc].
URL:http://feqworld.ipmnet.ru/ru/library.htm./

4.dun3n4eckmin HpopMaUMOHHbIV nopTan. [OnekTpoHHbIi pecypc]. URL:http://phys-portal.ru/

5.Bca dusmka. MNMosHaBaTenbHbIV nopTan. [OnekTpoHHbin pecypc]. URL:http://www.all-fizika.com/

6.Matepuanbl  MHdopmaumnoHHo-obpasoBaTenbHON  cpeabl  3aodHol  dopMbl  0OyuveHuss  CIIOMYMNTA
[OnekTpoHHLIN pecypc].

URL:http://sutd.ru/studentam/extramural_student/.

7. OnekTpoHHO-6nbnunoteyHas cnucrema IPRbooks. URL:http://iprbookshop.ru/.

8.0nekTpoHHas bubnunoTteka y4ebHbix nagadmn CrerynTA. URL:http:/publish.sutd.ru/.

6.3 Nepe4veHb NULEH3MOHHOIo N CBO6OAHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

AyaunTopus OcHalueHne

MynbTumeguinHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas ¥ A PYA H P A
ayguTopust

CneumanuaunpoBaHHas Mebenb, Jocka
YyebHasa aygmTtopus
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