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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuubi: CopmmpoBaTb KoMMneTeHUmMn obydatowierocs B obractu ousvkv Ons UCrnosib30BaHUs
3aKOHOB (QU3NKU, (PU3NYECKMX METOAOB WCCMeOOoBaHUst M aHanm3a B obbeMe, HeobxoaAMMOoM [Ans NpodheccuoHarbHON
nesaTenbHOCTH

1.2 3agaum AUCLUUNIIUHDI:

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

*N3yuntb cMMBONUKY om3nYeckmx o603HaYEHNIn U OCBOMUTb OCHOBHbIE CMOCOGLI peLleHns u aHanmsa uanyeckmx
3agay

*Pa3BuTb HaBbIkM (PU3NYECKOTO MbILLMIEHUS!, yMEHUSI paboTaTb C pasnuyHbIMK Npubopamu

*BecTu npodeccroHarnbHbi aHanna pesynbTaToB Hay4yHO-N1abopaTopHOro 3KCnepuMeHTa

*OCBOUTb HaBblKM CTATUCTUYECKON 06pa6OTKVI pe3ynbTaToB 3KCNEepnMMeHTOoB, CaMOCTOATESIbHO BbI6VIpaTb MeToabl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 TpeboBaHus k NnpeaBapuTEeNbLHOM NOAroToBKe 06yyYatroLerocs:

MpenBapuTenbHasi NoAroToBKka NpeanonaraeT co3gaHne OCHOBbI Anst POPMUPOBAHUSA KOMMNETEHLMI, YKa3aHHbIX B M.
2, NpY N3YYEHUN OUCLIUMNIIUH:
OucumnnuHa 6asupyeTca Ha koMneTeHUMaX, COOPMUPOBAHHbLIX Ha NpeablayLwem YpoBHe 06pa3oBaHUs

2 KOMNETEHUNUN OBYYAIOWENOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMIIUHBI

OlMK-1: CnocobeH pewaTtb Bonpocbl Npod)ecCuoHanbLHOM AeATeNIbHOCTU HAa OCHOBE eCTECTBEHHOHaY4HbIX U
o6 enHXeHepHbIX 3HAHUN, MeTOAOB MaTeMaTM4YeCKOoro aHanu3a u MogenMpoBaHus

3HaTb: OCHOBHbIE cbmsmqecme BEJTNYUHBI U cbmsmqecme KOHCTaHTbI, X onpeaeneHne, CMbiCI 1 eanHULbl X USMepeHna,
OCHOBHbI€ 3aKOHbI qI)VI3VIKVI n (bmsmqecme ABNeHns;
CBA3b (*)M3V|KVI C MHXXeHepHbIMK gncumninnHammn

YmeTb: uncnonb3oBaTb (*)VI3VNGCKVIe 3aKOHbl U OOBACHATb (*)M3MHeCKI/Ie ABNeHna AOnd peweHuna pasfnnyHbiX 3adady B
npodeccnoHanbHoOM AeATENbHOCTY;
MCMOoNb30BaThb Pa3fMyHble METOANKN (PU3NYECKUX U3MEPEHUIA, aHaNU3MpoBaTb M 0bpabaTbiBaTh NOyYeHHbIE pe3ybTaThbl

BnapgeTb: HaBblkamu €CTeCTBEHHOHay4YHOro MblLlLUIeHUA;
HaBblKaM¥n NPaKTU4EeCKOro npuMeHeHnAa OCHOBHbIX 3aKOHOB (bVISVIKVI B ﬂpOCbECCI/IOHaJ'IbHOl;I [eATeNbHOCTHU;
(t)VI3VI‘-IeCKVIMVI mMeTogamMmu nccrnegoBaHunAa

OlK-3: Cnoco6eH NnpoBOAUTbL NU3MEPEeHUA NapaMeTPOB CTPYKTYPbl, CBOUCTB XyAO0XXEeCTBEHHbIX MaTepuaros,
XyA,0XXeCTBEHHO-NPOMbILLNEHHbIX 06HLEKTOB U TEXHONOrM4eCcKUX NpoLeccoB UX U3roTOBNEHUSA

3HaTb: MeToAbl U3MEPEHUS (PUNYECKNX BEMNYMH;
napamMmeTpbl ¥ XapakTEPUCTUKM N3MEPUTESbHBLIX NPMBOPOB;
MeToZbl OnpeaeneHunst NorpeLlHOCTN (PU3NYECKUX BEMNUYMH

YmeTb: npon3BoaANTb U3AMepeHna (*)I/I3I/I‘-IeCKV|X BEJNTNYUH;
oueHmBaTb NOrpeLllHoCTb M3MepeHHOVI (bVI3VNeCKOIZ BEJTMYUHDbI;
aHanmsnpoBaTb (bI/I3VILIECKVIe npoueccChbl 1 nony4vYeHHble pe3ynbTaTtbl M3MepeHVIIZ

BnageTb: HaBbIKaMu NPaKTUYECKOro NPUMEHEHWSI METO0B U3MEPEHUST PU3NYECKNX BENUYMH;
HaBblKaMu pacyeTa NorpeLLHocTeln N3MepsieMblX PU3NYECKMUX BEMUYMH;
HaBblKaMy NPaBUIIbHON 3KCMyaTaLM OCHOBHbIX NMPpUB0poB 1 060pyaoBaHNsA A5 USMEPEHUs PU3NYECKUX BENUYMH

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHasa paboTa

o &
= MHHoBaU,
HaumeHoBaHuWe n cogepxaHue pasgenos, | § 0O CP H
TEM U 6 v s Q< | Jlek Mp. Nab. opMbl
y4eBHbIX 3aHATUI s 2m (vachbt) .
oL (yackl) | (yackl) | (4acel) 3aHATWIA

Paspgen 1. MexaHuka

Tema 1. KuHematumka noctynarensHoro u
BpaLLaTernbHOro ABMXeHUN
JTabopaTopHoe 3aHATUE: BBeaeHne B Teopuio 1 1 6
norpeLuHocTen. Metoabl 06paboTku
pes3ynbTaTtoB U3MepeHui

Tema 2. luHamuka noctynaTenbHOro u 1
BpallaTenbHOro ABWXKEHUS TBepaoro Tena. 1 5
3akoHbl HbloTOHa

Tema 3. CoricTBa NpOCTPaHCTBA U BPEMEHN.

3aKoHbl COXpaHEHWs1 3HEPrUK, UMNYIbCa, 1 8
MOMEHTa uMnyrsbca
Tema 4. dnemeHTbl cneunanbHon n obLuen 15

TEOPUN OTHOCUTETIbHOCTU




Pasgen 2. MexaHun4yeckne konebdaHusa u
BOJHbI

Tema 5. CBOGOAHbIE FApMOHNYECKUNE
konebaHus. 3aTyxaroLime 1 BblHY)XAEHHbIE
konebaHus. Pe3oHaHC

JlabopaTtopHoe 3aHATue:
"OkcnepumMeHTanbHoe onpeaeneHue
yCKOpeHne cBoOOAHOMo NageHusi C MOMOLLbHO
MaTeMaTU4eckoro MasTHMKa"

Tema 6. Ynpyrue BonHbel. BonHosoe
ypaBHeHune

10

Pasgen 3. MonekyndapHaa usnka n
TepmMoguHamMmumka

10

Tema 7. MKT ngeanbeHbix rasos. [lepsoe
Ha4yano TepMoAMHaMUKKN. TennoeMKoCTb

Tema 8. QHTponusa. Bropoe Havano
TepmoanHamukn. Teopema HepHcTa

Tema 9. Ctatuctnyeckune pacnpeneneHust
Makceenna n bonbumaHa. bapomeTpunyeckas

dopmyna

10

Tema 10. AsneHusa nepeHoca. ArperaTtHoe
COCTOsiHME BellecTBa

10

Pasgen 4. OnekTpu4ecTBo U MarHeTU3Mm

10

Tema 11. QnekTpuyeckoe nosne B BakyyMe.
BenunuuHbl, xapakrtepuayowmne
arekTpocTaTUYeCcKoe Norsie, U CBA3b MEXAY
HUMU

MpakTuyeckoe 3aHsTHE. 3akoH KynoHa.
Hanps»XeHHOCTb 9NeKTPOCTaTU4EeCKOro nosns.
Teopema Maycca. NoTteHuman. CesA3b Mexay
HaMNPsPKEHHOCTBIO Y MOTEHLNanom

Tema 12. QnekTpuyeckoe nosne B BELLECTBE.
OunanekTpukn. MNonspusauns AManeKTpukos B
3MEKTPMUYECKOM rone. QHeprus
3NEKTPMUYECKOro Nons. ANeKTpU4EecKnin Tok

10

Tema 13. MarHuTHOE norne B BakyyMme.
3akoHbl MarHeTusmMa. fAsnexHue
3NEeKTPOMarHUTHON MHAYKUUKN. Y paBHEHUS
MakcBenna B nHTerpanbHon opme ans
BaKyyma.

MpakTnyeckoe 3aHsaTHE. 3aKOHbI
marHeTnama. Cuna JlopeHua

Tema 14. YpaBHeHuns Makcsenna B
anddepeHumanbHon opme.
OneKkTpoMarHuTHble BoSHbl. CBONCTBA
3NeKTpOMarHUTHbIX BOMH. NHTepdepeHuus n
andpakums

10

Tema 15. Bzanmogencreue
3NEKTPOMAarHUTHOro U3fy4YeHust ¢
BelLlecTBOM. 3akoHbl Panes, Byrepa.
MonsipusoBaHHOE 3MEKTPOMarHUTHoe
n3nyyeHune

10

Pasgen 5. KeaHToBas cusunka. dnsmka
TBEpAoro tena. AgepHas cusvka

10

Tema 16. TennoBoe n3ny4yeHne n 3aKOHbI
abcontoTHO YepHoro Tena. PoToaddekT.
OdpdekT KomntoHa

lMpakTuyeckoe 3aHsATUE. 3aKOHbI TEMOBOIO
nanyyeHus. dotoadpekt. dpcekt KomntoHa




Tema 17. KopnyckynspHO-BOSTHOBOM
ayanuam. BonHbl fe bponns. CooTHoLwweHus
HeonpeaeneHHocTel 'enseHbepra.

BonHoBasa dyHkums. YpasHeHue LpeauHrepa 1 12
MpakTuyeckoe 3aHsATUE. COOTHOLLIEHNE
HeonpeaeneHHocTen 'enseHbepra.
YpaBHeHue LpeanHrepa
Tema 18. 3oHHaga Teopusa TBEpPAbIX TEN. 10
Jlazepsbl
Tema 19. CTpoeHne aToMHbIX S4ep. 1 11
PaguoaktmBHOCTb. AoepHble peakuum
WTtoro B cemecTpe (Ha kypce ans 3A0) 8 4 4 182
KoHcynbTauumn n npomexyTovHas atrecrtaums
5 13
(Ok3ameH)
Bcero koHTakTHasA paborta n CP no 21 195

OAUCLMMIVHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoektupoBaHue y4eBHbIM MraHoOM He NPeayCMOTPEHO

5. ®OHAl OLIEHOYHbIX CPEACTB AN151 NPOBEQEHUSA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHune nokasareneun, KpUTepMeEB U CUCTEMbI OLleHUBaHUSA pe3yfibTaToOB 0b0y4yeHus
5.1.1 NokasaTenu oueHUBaHUA

Kon
KOMMeTeHUUN

MokasaTenu oueHMBaHWA pe3ynbLTaToB 0byyeHus

HanmeHoBaHMe oLEeHOYHOro
cpeactea

OriK-1

PopmMynunpyeT N MHTEPNPETUPYET OCHOBHbIE 3aKOHbI:

MeXaHWKWU, MONEKYNAPHON PM3NKN N TEPMOAMHAMUKN, ANEKTPUYECTBa U
MarHeTu3ma, KBaHTOBOW (OU3MKN.

CooTHocuT cnocobbl 06paboTkn pesynbTaToB y4ebHoro nabopaTtopHoOro
3KCMEepMMEHTa C ANeMeHTaMmn TEOPUM NOTrPELLHOCTM.

PewaeT TvnoBble 3aga4m No OCHOBHbLIM pasgenam OU3nNKK.

OrK-3

dopmynupyeT 1 06BACHAET CNOCOOLI U3MEPEHNSA PUBNHECKUX BENTUYNH
1 MeToAbl onpeaeneHns NorpeLLIHoCTy.

PasnunyaeTt 1 060CHOBEIBaET BbIOOP N3MepUTENbHBIX NPUBOPOB.
OnpepensieT cuctemy npubopa, LeHy AeNeHus 1 ero NorpeLLHoCTb.
AHanuanpyet norny4eHHble pe3ynbTaThl.

PewaeT TunoBble, KONMYECTBEHHbIE U KAYECTBEHHbIE 3a4a4W.

5.1.2 Cuctema n KpuTepum oLeHUBaHUA

LLikana oueHmBaHu4

KpuTepun oLeHMBaHUA COPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHoe cobecegoBaHve MucemeHHasa paboTa

5 (oTnnyHO) nuTepaTypom; 00 bACHAET B3aMMOCBA3b

ObyuvaroLwmiicsa nokasblBaeT BCECTOPOHHEE
1 rnyboKoe 3HaHUe OCHOBHbIX (PU3NYECKNX
3aKOHOB, CBODOOHO OPUEHTUPYETCH B
OCHOBHbIX MOHSTUSIX, TEPMUHAX U
onpeaeneHusix Npy oTBeTe; YCBOUI
OCHOBHYH 1 3HaKOM C JONOMHUTENLHOW

OCHOBHbIX (OU3NYECKNX 3aKOHOB M NX
3Ha4yeHve ans nocneayoLwen
npodeccnoHanbHoOM AeATENBHOCTY;
NposiBNSIeT TBOPYECKNE CMNOCOBHOCTU U
LUMPOKYH apyanuunio B UCNOJSb30BaHUN
y4yebHoro matepuana.




O6yualolumitcsa nokasbiBaeT 4OCTaTOUHbIN
YpOBEHb 3HaHWIN OCHOBHBIX (V3NYECKUNX
3aKOHOB, OPUEHTUPYETCHA B OCHOBHbIX
MOHATUAX U OnpeaeneHnsax; yCBoun

4 (xopoLuo) OCHOBHYIO NUTepaTypy; AonyckaeT
He3HayuTenbHble NOrpeLlHOCTH Npu
OTBETax Ha BONPOCHI 3k3aMeHaALMOHHOIO
6uneTa u OONONHUTENbHBIE BOMPOCHI
npenoaaeaTensi.

Obyuatowmics nokasbiBaeT 3HaHMS
y4yebHoro marepuana B MMHAMAasribHOM
obbeme; MoxXeT chopMynmpoBaTb
usnyeckmne 3akoHbl, MOHATUSA U
onpeneneHns, Ho Npu aToM, Aonyckas
OonbLLOEe KONMYECTBO HEMPUHLMNUANbHbIX
owmnboK; 3HAKOM C OCHOBHOW NUTEpaTypow;
JonyckaeT CyLLeCTBEHHbIE OLWNOKM B
OTBETE Ha 3K3aMeHE, HO MOXET YCTPaHUTb
MX NoJ pyKoBOACTBOM Mpenogasatens.

3 (yROBNEeTBOPUTENLHO)

ObyyvarLwmica He umeeT JOCTaTOYHOro
YPOBHS! 3HAHUS ANCLUMUNINHBI, HE MOXET
chopMynMpoBaTb OCHOBHbIE hn3nyeckue
3aKOHbI; NNTOXO OPUEHTUPYETCS B OCHOBHbIX
2 (HeyLooBnEeTBOPUTENBHO) | MOHATUAX U ONpeAeneHunsX; Nnoxo 3Hakom
C OCHOBHOW NnuTepaTypou; gonyckaeT npu
OTBETE HA 9K3aMeHEe CYLLECTBEHHbIE
OWNBKM N HE MOXKET YCTPaHUTb UX Aaxe
nof pyKOBOACTBOM MpenogaBaTens.

5.2 TunoBble KOHTPOIbHbIE 3a4aHUs UNN UHble MaTepuanbl, Heo6xoAuMbIe AN OLEeHKU 3HaHUW, YMEeHUH,
HaBbIKOB U (UNK) ONbiTa AeATENbHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | DopMynnpoBKM BONPOCOB

Kypc 1

KnHematuka nocTynaTesibHOro ABMXeHuna MaTepmaanon TOYKMU

KnHematuka BpalwlaTesibHOro AoBm>XeHuna MaTepmaanon TOYKM N TBEpaoro tena

Cea3sb Mexay NIMHENHBLIMU 1 YrnoBbIMU XapakTepucTtukamMmu gBmxeHusA

OuHamnka nocTynaTesibHOro ABMXXeHus. MoHaTtne LeHTpa nHepuunun. 3akoHbl HbloToHa

MoHaTtne 06 nMnyrnbce, MOMeHTe nMmnynbca, MOMEHTE CUJbl

MomeHT nHepunm TBepaoro tena

MpeacraeneHne o MexaHuyeckom aHeprun. KuHetnyeckas, noteHumanbHas aHeprusi. Pabota cunbl

Ol N |[oju|_h|WIN|F

3aKoH coxpaHeHust MeXaHUYECKOl 3HEpPrim

10 3aKkoH coxpaHeHust umnyrbca

11 3aKkoH coxpaHeHWst MOMeHTa UMnyrnbca

12 CBoWicTBa NPOCTPaHCTBA Y BPEMEHWN: OOHOPOLHOCTL MPOCTPaHCTBA, N30TPONUSi NPOCTPAHCTBA, OOHOPOAHOCTL
BpemeHu. CBA3b C 3aKOHaMW COXpaHeHUs

13 MpeobpasoBaHus koopaANHAT M BPEMEHM B Knaccuveckon dpumsuke. MpuHUMN oTHocuTenbHocTn Manunes

14 Moctynatel JWHWTENHA

15 lMpeobpa3oBaHusa koopAMHAT U BpemeHu JlopeHua

16 Cnepncteust 3 npeobpasoBaHuin JlopeHua

17 PensTuBUCTCKNIA 3aKOH CNOXEHUS CKOPOCTEN

18 Penatnsucrckas guHammnka

19 B3anmocsssb Mmacchl 1 aHeprun. dopmyna SuHWTEHa

20 MoHATne 06 o6Len Teopun OTHOCUTENBHOCTH

21 KonebatenbHoe aBwxeHue. MapMoHM4eckme NMHenHble konebaHus

22 CnoxeHve ogHoHanpaBneHHbIX U B3aUMHO  NeprneHANKYNSapHbIX konebaHuin

23 3atyxatome konebaHums

[unHamunka BpallaTenbHOro ABvXeHnsa TBepaoro tTena. Bropon 3akoH HeloToHa Ans BpawaTenbHOro ABUKEHUS




24 BbIHyxaeHHble konebaHus

25 fBneHne Pe3oHaHca

26 BonHbl B ynpyron cpege

27 YpaBHEHue NIIoCKOM BOJTHbI

28 BonHoBoe ypaBHeHune

29 OcHoBHble nonoxeHna MKT rasos. VgeanbHbi ras

30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, JansToHa

31 MapameTpbl MaKPOCOCTOSHMS CUCTEMBI. TepMoguHamMmuyeckas Temnepartypa v AaBrneHue. YpaBHeHue
MenpeneeBa-KnanerpoHa

32 Yucno crteneHen cBoOoAbl MONEKyn naeanbHoro rasa. Pabota 1 BHyTpPeHHNAS 3Heprua ngeansHoro rasa

33 lMepBoe Hayano TepMoAMHaMUKN

34 M3onpouecchbl

35 TennoemkocTb naeansHOro rasa

36 ApnabaTtunyeckuii npouecc. YpaBHeHne agnabaTbl

37 MoHaTtne 06 aHTponum no Knaysuycy. KadectBo aHeprum

38 Cratuctndeckmi Bec. QHTponus no bonbumany

39 BTopoe Ha4yano TepMoanHamMunKm

40 PacnpegeneHne monekyn no ckopoctsim (pacnpegenexHve Makcsenna)

41 BapomeTpuyeckasn popmyna

42 PacnpegenerHne monekyn no sHeprusm (pacnpegenexHme bonbumaHa)

43 dusmyeckas knHeTuka. CpeaHasa anvHa ceoboaHoro npodera v adeKTUBHLIM AuamMeTp MOMNEKYN

44 Oudpdpysusa

45 TennonpoBoAHOCTb

46 fBneHve BA3KOCTU

47 ArperaTHoe cocTosiHme BellecTBa. Kpuctannudeckue n amopdgHbie Tena

48 YpaBHEHUEe COCTOSAHMSA pearnbHOro rasa. lsotepmbl peanbHOro rasa

49 dasoBble nepexogbl. TponHas Touka

50 Mogenu ctpoeHnus xnakocten. NoBepxHOCTHOE HaTsXeHre. KanunnsipHele SBneHus

51 OnekTpuyeckme 3apsabl. Mogene To4e4HOro 3apsifa u MOAENu C HenpepbIBHbIM pacnpegeneHvemM 3apsaa

52 3akoH KynoHa. Hanps)keHHOCTb 3n1eKTpocTaTM4eckoro nosns

53 lMoTok BeKTOpa HaNpsPKEHHOCTU aneKkTpocTaTnyeckoro nons. Teopema Faycca ons sektopa E

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

55 lMoTeHUman anekTpocTaTM4ecKoro nong

56 B3anmocessb Mexay HanpsbKeHHOCTbIO U NOTEeHLManom

57 Linpkynsumsa sektopa E. Teopema o unpkynsaumm sektopa E

58 MocTOAHHbIN SJ'IeKTva/IHeCKI/IIZ ToK. Cuna Toka. BekTop nnoTHocTK Toka. 3akoH OMa B UHTErpanbHON u
anddepeHumanbHon dopmax

59 OnekTpuyeckoe none B BewecTse. [NonspHblie n HEMONAPHbIE AMSNEKTPUKK. BekTop nonspns3oBaHHOCTY.
[unanekTpnyeckas NPOHMLAEMOCTb

60 MarHuTHoe none B Bakyyme. BeKTop MarHMTHOM MHOYKUUK

61 3akoH bBbwuo Caeapa Jlannaca. MHaykumMa MarHUTHOro nonsi NPSAMONMHENHOIO NPOBOAHMKA C TOKoM. [Mone
KpyroBoro Ttoka

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

63 lMoTok BEKTOpa MarHUTHOW MHAyKUMK. Teopema o uupkynsauum Bektopa B. 3akoH nonHoro Toka. Teopema
Maycca ans HAYKUUM MarHUTHOro Norns

64 MarHuTHOe none coneHomnga u Topounga

65 fBneHve anekTpomarHMTHOM nHAykumn. 3akoH ®apages JfleHua

66 ABneHvne camovHaykumn. MHOYKTMBHOCTb KOHTYpa. B3anmHas nHgykuud. TpaHcgopmaTtop

67 OHeprus aneKTpuyYecKoro U MarHUTHoro nonsi. Bektop MNonHTUHra

68 YpaBHeHusa MakcBenna B nHTerpanbHow oopme Ais Bakyyma

69 MarHuTHOe norne B BellecTBe. BekTop HamarHM4eHHOCTU. HanpspkeHHOCTb MarHuTHoro nond. MarHntHas
NPOHMLAeMOCTb

70 Bugpbl marHeTukoB. [lnamarHeTkmn 1 napamarHeTukn, eppomarHeTukn

71 OneKkTpoMarHnTHble BOSHbI. CBOMCTBA 9MEKTPOMAarHUTHbIX BOSH

72 WHTepepeHuns ceeTa

73 Oudppakunsa ceeta. MNMpuHuun MNonreHca ®peHens. Metoa 30H ®peHens

74 Monsipusaums ceeTa. Bugbl nonapusauuu. MNMonspusatopbl. 3akoH Mantoca




75 [eoriHoe nyyenpenomnenune. ickycctBeHHoe ABoviHOE ny4denpernomnenue. OddekT Keppa

76 OnTunyeckas akTMBHOCTb BelwecTB. Oddekt Papages

77 PaccesHue n nornoweHune ceeta. 3akoH Panes. 3akoH Byrepa

78 Tennosoe nany4deHue. MNoHATHE 06 aBCoNOTHO YepHOM Tene. 3aKoHbl TEMSIOBOrO U3My4YeHUs

79 dopmyna Panesa-[xuHca. M'mnoTesa MNnaHka. Popmyna MNnaHka ans nanyyvyeHns abcontoTHO YepHoro Tena

80 BHewHun potoadbdekT. 3akoHbl hoToachdekta. Popmyna SnHwTenHa ans dpoToaddekTa

81 KopnyckynspHo BoniHOBOWM Ayanv3mM MMkpoobbekToB. 'mnoTtesa ae bponns. BonHel ge bponns

82 Ocob6eble cBovicTBa MVIKpOOG'beKTOBV. CO?THOLIJGHVIH HeonpegeneHHocTew [eriseHbepra. Cneacraus
COOTHOLLEHWst HeonpeaeneHHocTew erseHbepra

83 BOJ‘IHOBaHV(*)yHKLWIﬂ. MpuHUMN cynepnosnuun B KBaHTOBOM MexaHuke. YpasHeHue WpeanHrepa ans
cBobOOHOW YacTILbI

84 YacTtmua B 6eckoHeYHo rny0boKom ogHOMEpPHOW NoTeHumnansHon sme. KBaHToBaHue aHeprum

85 CtpoeHue atoma no Pesepdopay. Noctynatel Bopa. Teopust bopa atoma Bogopoaa n BO4OPOA0N0A00OHbIX
NOHOB

86 KBaHTOBbIE YMcna. MNpocTpaHCTBEHHOE KBAaHTOBaHME

87 MpuHumn Maynn. MHOroaneKkTpoHHble aToMmebl. [Nepnoanyeckuin 3akoH Mengeneesa

88 3oHHas Teopus TBepabIX Ten. MeTtannsl, agnanekTpuku. MNMonynposogHuku. NMpoBognmocTn p n N TUNoB

89 YpoBeHb ®epmun. KOHTakTHasa pasHOCTb MOTEHUManoB. TepMO3NeKTPUYECTBO. p-N Nepexos

90 CnoHTaHHOE U BbIHYXXAEHHOE n3ny4yeHue. Jlasepbl. Tpex 1 YeTbipexypoBHEBasi CXeMa Nas3epHom reHepaumm

91 CTpoeHune aToMHOro sigpa. QHeprus CBA3M HyKNOHOB B a4pe. M3oTonbl

92 OedekT macchl. YaenbHasa 3Heprus CBA3M HYKNOHOB B sApe. faepHble curbl

93 Mopenun sgpa

94 PagnoaktuBHOCTb. 3aKOH pagnoakTMBHOro pacnaga. Bugbl pagnoaktMeHoro pacnaga

95 AnepHble peakumm. LienHasa peakuusa Ha MeaneHHbIX HENTPOHax

96 AnepHbli peaktop

97 TepmosigepHas peakuus

08 BaaumogencTaune pagmoakTUBHOIO N3NyyYeHns ¢ BelecTBoM. bruonornyeckoe gencrene pagnoakTUBHOIO
n3ny4yeHus

99 Knaccudumkaumsa anemeHTapHbIX Yactuu. [NoHAaTue o ctaHaapTHOWM Mogenu

100 KeapkoBasi Mmogens aapa

5.2.2 TunoBble TeCTOBLIE 3a4aHns

He npegycmoTtpeHo




5.2.3 TnoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayv, Kenchbl)

1. TBepgoe Teno BpalwaeTcsi BOKPYr HEMOABWXHOM OCK MO 3aKoHY ¢ = 6t-2t%, pag. HaTu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemelrlaetcsa cunon F Bgonb ocu x. KoopavHaTa Tena MeHsSIeTCs Mo 3aKOHY X=202+t +1, m.
Kakyto paboTy coBepunt cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyga 3aTyxatoLwmx konebaHun MasTHMKa yMmeHbLIMnach B e pa3. Kakos koadduumeHT
3atyxaHus B?

4. B HekoTOpoOW TeMnepaTypHor obnacty SHTPoONMs TEPMOAUHAMMUYECKOW CUCTEMbBI MEHSETCS C TemnepaTypon
no 3akoHy S=5T, [L/K. Kakoe konn4ecTBo TennoTbl Nony4YaeT cuctema npu

obpatnmom HarpeBaHum B aTor obnactn ot T1 =100 K go T2 =200 K?

5. B anekTpoctatmyeckom none, obpasoBaHHOM CUCTEMOW pacnpefeneHHbIX 3apsagoB, NoTeHUmMan MeHseTcs no
3aKOHY @=4x2+3z2, B. HanTn Hanps»KeHHOCTb aNeKTPMYEeCcKoro Nons B To4ke C

KoopauHaTamum x=1m, z=1Mm.

6. OnpegennTb CKOPOCTb 3NEKTPOHA, NPOLLELIEro YCKOPSOLWY pasHOCTb noteHumanos Ag=2,4 B.

7. Cvna Toka B NpOBOAHUKE paBHOMEpPHO Bo3pacTaeT oT 0 A0 4A B TeueHue 4c. Onpegenutb 3apsa,
npoLlewmi Npyu 3ToM NO NPOBOAHMKY.

8. MarHuTHbIN NOTOK Yepea coneHong paeeH 125B6. MHOykTMBHOCTL aTOro coneHounga 5MH. Onpegenntb
KONMMYecTBO BUTKOB CosileHomaa, eCcnm no Hemy npoTekaeT TOK curion SA.

9. lyy cBeTa, npoxoas Yepes crnov nbaa (n1 =1,31), nagaeTt Ha anMasHyo NNacTUHKY
oTpaXkaeTcsl, YacTU4YHO npenomnsieTcs. Kakum gomkeH ObiTb yron nageHus,

4YTOObI OTPAXKEHHbIN MyY ObiN MakCUManbHO NONAPU3oBaH?

10. OnpenennTb ANVHY BOMHbI, OTBEYAIOLLEN MakCMMyMy MCNycKaTenbHOW CNOCOBHOCTU abConTHO YePHOro
Tena, ecnv ero aHepreTMyeckasi CBeTMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakcMMarbHYH CKOPOCTb hOTOINEKTPOHOB, BbiPbIBAEMbIX C MOBEPXHOCTU LUHKA, U3NyYeHneM
C ANWHOM BOMHbI 200HM.

12. Kakomy yrny paccesiHusi oTBe4aeT MakCcumarbHOEe KOMNTOHOBCKOE CMELLEHNE ASTNHbBI BOSHbI?

13. Hantu onvHy BonHbl ae Bponnsa onsa anekTpoHoB, NPOoLUeALLNX YCKOPSOLLY pasHOCTb NOTEHLManos
A@=100 B. HayanbHOW CKOPOCTbIO 3M1IEKTPOHOB MOXHO NpeHebpeyb.

14. OnnTenbHOCTb BO30YXAEHHOro COCTOsIHNS aToma Bogopoaa 10 c. Yemy paBHa HeonpeaeneHHOCTb B
onbeneneHnn 3HEDreTUYECKOro VDOBHSA aTtoMa?

(n2 =2,42), yactn4Ho

5.3 MeToau4yeckue matepuanbl, onpegensilowme npoueaypbl OLleHUBaHUS 3HAHMW, YMEeHUN, BnageHuin (HaBbIKOB
1 (MNK) NpakTU4eCcKoro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusi gonycka o6y4aroLierocsi K NpoMeXxyTo4YHOM aTTecTaumMm 1 NopsaoK NMKBMAaUuMmM akageMm4yeckomn
3a00MKEHHOCTHU

lMpoBeaeHre NPOMEXYTOYHON aTTeCTaLUMN pEerfnameHTUPOBaHO NOKanbHbIM HOpMaTUBHbLIM aktoM CI6IYITaA
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm obyyaroLwmxca»

5.3.2 ®dopma npoBeaeHNA NPOMEXyTOYHOWN aTTecTauMu No AUCLUNIINHE

YcTHas + MNMucbmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 Ocob6eHHOCTHK NpoBeAeHUs NPOMEXYTOYHOM aTTecTaumm No gUcUuniimHe

*BO3MOXHOCTb NONb30BaTLCSA CNPaBOYHbLIMU TabnMLamMm, KanbKynaTopomMm;
*Bpemsa Ha noaroToBky otBeTa no 6unety 45 MUHyT.

6. YYEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI
6.1 YuebHasa nutepartypa

AsTOp 3arnasue | M3paTenbcTBo | loa nspaxusa | Ccblinka

6.1.1 OcHoBHas yyeOHasa nutepaTtypa

Mapwakos, A. H.

KBaHTOBas dusmka ons
WHXeHepoB

Capatos: By3oBckoe
obpasoBaHue

2019

http://www.iprbooksh
0p.ru/86463.html

AnblikoBa, O. M.

MonekynspHas cumsuka n
OCHOBbI TEPMOANHAMUKN

AcTpaxaHb:
AcTpaxaHckun
rocygapCTBEHHbIN
YHMUBEpPCUTET,
MN3paTenbCcknin Aom
«AcTpaxaHcKkun
YH/BEpCUTET»

2019

http://www.iprbooksh
op.ru/99503.html

AbgpaxmaHoBa, A. X.

dunanka. dNekTpu4ecTBo

KazaHb: KazaHckun
HauMOHanbHbIN
nccnenoBaTenbCKui
TEXHOMOrN4YeCKNn
yHUBEpcuTeT

2018

http://www.iprbooksh
op.ru/95059.htmi




Kysbmunyesa, B. A.,

Kypc nekumii no obuien

Mockea: MockoBckast

http://lwww.iprbooksh

MoHomopes, O. A. duauke. YacTtb |. MexaHuka rocyaapcTBeHHas 2016 op.ru/65845.htmi
N MoneKkynapHasa dDI/I3I/IKa akagemMuns BOOHOro
TpaHcnopTa
OmuTtpmes, O. C., duanka. KpaTtkmi kypc Tam6oB: TamboBCKUi https://www.iprbooks
WNcaesa, O. B,, rocygapCTBEeHHbIN 2021 hop.ru/122988.html
Ocwunosa, N. A,, TEXHUYECKUI
XonogunuH, B. H. yHuBepcuteT, 96C ACB
6.1.2 [lononHuTenbHasa y4yebHasa nutepartypa
Omutpunesa, H. T, Obwas dusnka. Tomck: MisgaTensckun https://www.iprbooks
Yankosckas, O. H., "eomeTpuyeckasa n BonHosas Jom Tomckoro 2020 hop.ru/116814.html
BboyapHukoBa, E. H. onTuKa rocyaapCTBeHHOro
yH/BepcuTeTa
MepmuHos, A. B., Obwas durauka. 3agaum c Capatos: BysoBckoe 2020 https://www.iprbooks
Bapkos, 0. A. peLLeHnsMn obpa3zoBaHue hop.ru/95156.html
Wrbirawes, A. A., 3apayun no cdmsmke. Hosocubumpck: http://lwww.iprbooksh
Mewncaxosuy, HO. T. MexaHuka. MonekynsipHas HoBocubupckuii 0p.ru/91200.html
(hunsnka 1 TepmoanHammKa. rocyaapCTBEHHbIN 2017
3ne|<pr-|eCTBo TexXHUn4Yecknm
yHUBEpcuTeT
Bapcykos, B. U., ®uanka. MexaHnka Tam6oB: TamGoBCKUIA https://www.iprbooks
Omutpues, O. C. rocyapcTBEHHbIN 2015 hop.ru/63918.html
TEXHUYECKNI
yHuBepcuteT, O6C ACB
BeTpoea, B. T. ®uanka. C6opHMK 3agav MuHck: Bbiwainwas 2015 https://www.iprbooks
Wwkona hop.ru/48021.html
Kabnykosa H.C. ®unanka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHWKN N MONEKYNAPHON Cre.: crieryntg 2019 tp_ext_inf_publish.ph
PU3nKN p?id=2019125
CasenbeBa M. 1O. dunsmnka. SnekTpu4ecTBo n http://publish.sutd.ru/
mMarHeTuaMm. JlabopaTopHble cne.: Ccrnerynta 2015 tp_ext_inf_publish.ph
paboThbl p?id=3121
PomaHoga, B. B. ®uanka. Mprumepsbl pelueHns . http://www.iprbooksh
3apay MuHck: PecnybnukaHckun 0p.ru/84903.html
WHCTUTYT
2017
npodeccnoHanbLHOro
obpasosaHua (PUMO)
PymbliHckas . T, duanka. llabopaTopHbIn http://publish.sutd.ru/
MBeaHosa C. 1O., NPakTUKyM. tp_ext_inf_publish.ph
Meanos K. I, CamocTosaTensHas pabota cno.: crieryntq 2017 p?id=2017470
BesHocoBa B. B.,
Bypkosa J1. A.
BansarnHa O. A. ®usunka http://publish.sutd.ru/
cne.: crierynTtg 2018 tp_ext_inf_publish.ph

p?id=2018208

6.2 NMepe4veHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALUMOHHO-CMPABOYHbIX CUCTEM
1.EQMHBIN nopTan UHTEPHET TeCcTMpoBaHusa B cdhepe obpasoBaHms [OnekTpoHHbIn pecypc]. URL:http://www.i-

exam.ru/.

2 .MHdopMaumoHHas cuctema «EgnHoe okHoO focTyna k obpasoBaTenibHbIM pecypcam» [QNEKTPOHHbIN pecypc.
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas msnko-maTemaTuieckas bubnmorteka [ONeKTpoHHbIN pecypc).

URL:http://feqworld.ipmnet.ru/ru/library.htm./

4. dunanyecknin nHopMaLMOoHHbIA nopTan. [OnekTpoHHbin pecypc]. URL:http://phys-portal.ru/

5.Bcsa umsumka. NosHaBaTenbHbI nopTan. [OnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/
6.Matepuansl HdopmaunoHHo-o6pasoBaTenbHOM cpeabl 3ao4Hon dopmbl 06yveHus CM6IMYMNTL

[GnexkTpoHHbIN pecypc].

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

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

8.0nekTpoHHas 6ubnuoTteka y4ebHbix naganHun CroryrnTd. URL:http:/publish.sutd.ru/.

6.3 NMepeyveHb NULEH3NOHHOrO U CBOGOAHO pacnpoCcTPaHsAeMOoro NporpamMmMHoOro oéecne4vyeHus

MicrosoftOfficeProfessional
Microsoft Windows




6.4 OnncaHmne maTepuanbHO-TeXHU4YECKOMN 6a3bl, Heo6XoAUMOM ANs OCcyLlecTBNeHusi o6pasoBaTenbLHOro
npouecca no gucumniuHe

AyauTtopus OcHalueHve

MynbTumeauninHoe 060 OBaHue, cneunanusnpoBaHHasi Mebenb, Jocka
JlekumoHHas y A PYA H P A
ayauTopus

CneumnanuavpoBaHHas Mebenb, Aocka
YuyebHasa aygutopus
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