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1. MacnopT $oHaa oLeHOUHbIX cpeacTs (panee — POC)

1.1. MnaHupyeMble pe3ynbTaTbl 06y4eHUs Mo AUCLUMIUHE

Kog Kog 1 HanMeHoBaHMe MHOMKATOPOB
HarMeHoBaHWe KoMneTeHuMm

KOMMETEHUMM OOCTMXKEHUI KOMMNETEHLMN

OllK-4 CnocobeH NpUMEHSTb NOTMK-4.1. icnonbsyeT dusnyeckme 3akoHb,
HeobxoanMble dursmyeckme aHanM3npyeT 1 NPUMEHAET MOLENM ABTIEHWUN,
3aKOHbI U MOAeNn ANs peLleHus NPOLLECCOB M OOBEKTOB (BK/OYAA CXEMbI
3a4ia4 NPodecCMoHanbHOM 3NIEKTPOHHbIX YCTPOWCTB) NPU pPeLleHnm
[eaTeNbHOCTU NHXEHepPHbIX 3a4a4 B NpodecCroHabHoM

LEeATeNbHOCTH

NOTK-4.2. [TpUMEHSET OCHOBHbIE METObI
TEOPETUYECKOTO N SKCNEPUMEHTASIbHOTO
ncecneaoBaHns GU3MYECKUX GBIEHUN U
NPOLIECCOB, B TOM YUC/E NEXALLMX B OCHOBE
MUKPOSTEKTPOHHOM TEXHUKMN

B pesynprtate n3yvyeHna guCcunninHbl o6yqa}ou1,v||?1cs=| OOJDKEH:

3HaeT: OCHOBHbIE MOHATUSA 3TOro NpeameTa, cofepaHne GyHAAMEHTa/IbHbIX 3aKOHOB U
OCHOBHbIX MOAENEN KNACCUYECKOW U COBPEMEHHOMN PUINKM

YMeeT. dopMymMpoBaTb OCHOBHbIE OMpPEefeNneHns NpPeaMeTa, UCMOob30BaTb YPABHEHMUS
OU3NKM  ONS KOHKPETHBIX GU3NMYECKUX CUTYaUMIA, MPOBOAMUTL HEOBXOoAMMblE MaTeMaTU4yeckue
Npeobpa3oBaHmns, OO6DBACHATb cofepaHne ¢yHAaAMEeHTaslbHbIX MPUHLMMNOB M 3aKOHOB, @ TaKXe
Cnocobbl peleHns 3a4ay; NNaHNPOBaTb U OCYLECTBAATb YYEOHbIN 9KCNEePUMEHT, OPraHM3OBbIBATb
3KCMNEPUMEHTANBHYIO U MCCNEeOBATENbCKYIO AEATENbHOCTD; OLEHMBATL PE3y/bTaTbhl SKCNEPUMEHTA,
rOTOBWUTb OTYETHbBIE MaTepuanbl O NPOBEAEHHOW NCCNEeA0BATENbCKOM PaboTe; NpuobpeTaTbh HOBbIE
3HaHMS Mo du3MKe, UCMOoNb3ys COBPEMEHHble UHPOPMALMOHHBIE U KOMMYHUKALMOHHbIE
TEXHONOMNN;

Bnageet: HaBblkaMy NPUMEHEHMS 06X METOAOB GU3MKM K PELLEHNIO KOHKPETHbIX 3a4av;
MeTOL0N0rMen nccnefoBanus B 061act Gusnku,




1.2. Coaep»aHue QUCLUMNHDI

N©° TeMma (pasgen ancumninHbl) Kon
(B cooTBeTcTBMM C PI1/) KOMMETEHLMN

Tema 1. OCHOBbI KITACCMYECKOWM MEXAHUKIA OlK-4
Tema 2. AMHAMUKA TMOCTYMATE/IbHOIO ABVMXXEHWA TBEPOOIO TEJIA OlK-4
Tema 3. AMHAMUKA BPALLATE/TbHOIO ABVMXXEHINA TBEPOOIO TEJIA OlK-4
TEMA 4. 9JIEMEHTbBI PENATUBUCTCKOW MEXAHKIA OlK-4
TEMA 5 MOJIEKYNTAPHAA OUN3NKA. MONEKYTAPHO-KMHETUYECKASA OlK-4
TEOPUVA

TEMA 6. TEPMOAVMHAMUKA OlK-4
TEMA 7. 9JIEKTPUYECTBO N MATHETW3M. S/IEKTPOCTATUKA B OlK-4
BAKYYME N BELWECTBE

TEMA 8. MOCTOAHHbIN SJTEKTPUYECKNIN TOK OlK-4
Tema 9. MarHutocTatmka B BakyyMe 1 BellecTse Ol1K-4
TEMA 10. SJIEKTPOMATHUTHAA MHOYKLNA OlK-4
TEMA 11. 9JIEKTPOMAIHNTHOE MOJIE. YPABHEHA MAKCBEJITA OlK-4
TeMma 12. Dusmka KonebaHum 1 BOH OlMK-4
TEMA 13. 3SATYXAKOLLNE KOJTEBAHNA OlK-4
TEMA 14. BO/THOBbIE MPOLIECChI OlK-4
TEMA 15. BOJTHOBAA OINTUKA OlK-4
TEMA 16. KBAHTOBAA TEOPUA OlK-4
TEMA 17. ATOMHAA OUN3KA OlK-4
TEMA 18. AAEPHAA OU3NKA OlK-4

1.3. CucTemMa oueHUBaHMs MO AUCLIUM/IMHE
AvcumnamHa nsyyaeTcs B TeYeHue 4BYX CEMECTPOB.
dopMa NPOMEXKYTOYHOM aTTECTALMM SK3AMEH.

LLIkanbl OLEeHKN YpOBHS
CPOPMUPOBAHHOCTU PE3YNLTATOB LLikana oueHKW YPOBHA OCBOEHUS OUCLIUIMINHBI
obyyeHus
YPOBHeEBas LWKana OLEHKM 100 100 5-6an1bHas LWKana, Hegnddepe
KOMMEeTEeHUNN 6anbHas 6abHas OnNddepeHLMpOoBaHHas HUMPOBAaHH
wKana, % wKana, % oueHKa/6ann aa oLeHKa
[OMOPOroBbIN HWKe 61 HWKe 61 <HEY[OBNETBOPUTENBHO>» / 2 | HE 3a4TeHo
NOPOroBbIN 61-85,9 61-69,9 <Y OBNETBOPUTENBHO> / 3 3a4TeHO
70-85,9 «xXopowo» / 4 3a4TEHO
MOBbILLIEHHbIN 86-100 86-100 «OTNUYHO>» / 5 3a4TeHO




2. MNepeyeHb OLEHOYHBIX MaTePMasoB 41 NPOBEeAEHUS MTPOMEXYTOYHOM aTTecTaumm

KOHTpOMIb M OUEHKa  Pe3ynbTaTOB  OCBOEHWUS  AUCUMMAMHBI  OCYLLECTBNSETCS
npenodaBaTeNneM B XxoAe TeKylWero KOHTPONsS YycrneBaeMocTu (B npouecce npoBeaeHns
NPAKTUYECKMX 3aHATUN, TECTUPOBAHKS, OMNPOCOB).

B xoge npoBedeHMs MPOMEXYTOYHOW aTTeCTauMn OCYLLECTBNSETCS KOHTPO/b M OLEHKa
pe3yNbTaTOB OCBOEHUS KOMMNETEHUMN.

I'Iepequb BOMpPOCOB U 3aaHUN 4Ns NOArOTOBKU K SK3aMeHYy

OlNK-4. CnocobeH NpuMeHsTb Heobxoanmble $prsmieckme 3aKoHbl U Moaeny oNis
peLIeHns 3aaa4 NPOdeCcCCMOoHabHOM AeATENbHOCTH

2 CeMeCTp
1. CBA3b MOTEHLMANBHOM SHEPIUN C CUTON, ,EI,el;lCTByIOLI_I,el;I Ha MaTepKna/ibHYIO TOYKY.

2. 3aKOH COXpaHeHus sHeprnun mn muMmnynbca. CoypapeHne abCoNTHO YNpyrmux u
abCoMIOTHO  Heynpyrux Ten. KoadduUMEeHT BOCCTAHOBNEHUS. JHeprus OCTaTOvYHOM

nedopmaumu,
3. MOMeHT cunbl. HanpaeneHne BeKTopa MOMEHTA CU/Ibl. [11e40 cunbl.

4. MOMEHT uMnynbca. MOMEHT MUMMy/ibCa MaTeprabHOM TOYKM, BpaALLAOLIErocs Tena.
HanpaBneHune BekTopa MOMEHTa UMMY/bCa.

5. MOMeHT uHepumn Tena. MOMEHT MHepuun Ten MpPaBUIbHOWM FEOMETPUYECKOM
bopMbl (KOMbLLO, ANCK, AP, CTEPXKeEHD). TeopeMa LUTenHepa.

6. OCHOBHOW 3aKOH AMHAMWKWM BpallaTebHOro AsWkeHus. OCHOBHOE YypaBHeHue
AVNHAMUKM BpaLWaTeNbHOrO ABUKEHUS.

7. KuHeTnyeckas aHeprus BpallaloWweroca Tena, KaTsawerocs tena,
8. 3aKOHbl COXPaAHEHUS MOMEHTA MMMYIbCa U SHEPTUM NPU BPALLATENBHOM ABUXEHUN.

9. N'vpockonuyecknmn addekT. MN'pockon. MNpeyeccusa rmpockona. HYactoTa npeyeccum
rmpockona. N'pokomnac.

10. CTO. Tlloctynatbl 3unHWTeWHa. [lpeobpasoBaHma JlopeHua. Cneacteug  m3
npeobpasoBaHuit JTopeHua.

11. D/1EMEHTbI PENATUBUCTCKON MEXAHUKN. PenaTMBUCTCKME Macca, UMMYbC. SHEpPrus
NMOKOS, MNOMHAA 3HEpPrus, KUHeTuyeckas asHeprud. CBa3b Mexay MOJIHOW 3Hepruen u
PENATUBUCTCKOM MaCCOW.

12. OCHOBHblE TMONOXXEHUA MONEKYNAPHO-KMHETUYECKOW Teopun. CTaTUCTUYECKUIA U
TEPMOAMHAMUYECKMA  METOAbl  UCCNefoBaHus.  TepMoAMHAMUYECKMe  MapameTpbl.
KonnyecTtBo BelwecTsa.

13. MpeanbHbit ra3. PaBHOBeCHoe cocTogHMe., Penakcauusa. Bpemda penakcauumm.
TepMoanHaAMUYECKNM MPoLEeCe, AnarpaMma npoLecca.



14. 3aKOHbl MAeanbHOro rasa 4as M3onpoLEeCcCoB, AMarpamMMbl NPOLLECCOB (M30TEPMa,
n3obapa, N3oxopa).

15. YpaBHeHme COCTOAHNA KMAea/lbHOIo rasa. O6'be,£I,VIHeHHbIl7I rasoBblM  3QKOH.
MeToauka peweHnd 3aaq Ha ra3oBble 3aKOHbI.

16. OCHOBHble YpPaBHEHUSA MOJIEKYNIAPHO-KMHETUYECKON TEOpUM WMAEaNbHOro rasa.
CpefHsast KUHeTMYeCKas SHEpPrms TEMI0BOro ABMXKEHUS MOMEKY/, ee CBSA3b C abCONOTHOM
TeMnepartypou.

17. Yncno creneHen cBobonbl MOMEKy/bl. 3aKOH PaBHOMEPHOro pacnpeneneHus
3HEeprum No cteneHsaM cBob6oabl MONEKY/bI.

18. PacnpegeneHne Monekyn WAeanbHOro rasa no CKOpOCTaM (pacnpepeneHue
MakcBenna). CpeaHss CKOpOCTb, CpeaHeKkBagpaTUyHas CKOPOCTb, Hambonee BeposiTHas
CKOPOCTb.

19. bapomeTpuyeckas dopmyna. PacnpeneneHne Monekyn uaeanbHoro rasa no
3HAYeHWsAM NoTeHUManbHoOW aHeprum (pacnpeaeneHne bonbumaHa).

20. fABneHus nepeHoca. CpeaHee YMCIO CTONKHOBEHUM, CpeaHsas aamHa CBO6OAHOIo
npobera Monekyi.

21. 3aKkoHbl ANdPYy3muM, TENNONPOBOAHOCTM U BHYTPEHHEro TpeHus. MonekynsapHo-
KMHETUMYECKas TEOPUS STUX ABNEHUN.

22. BHyTpeHHsis aHeprus wumaeanbHoro rasa. PaboTa rasa B TepMOAMHAMUKE.
TennoobMeH, KoNMYeCTBO TENOTHI.

23. [lepBoe Havyano TEPMOAMHAMUKKW, €ro MNPUMEHEHWEe K U30Mpoueccam U
afrabaTnyecKoMy npoLeccy.

24. TennoemkoCTb naeasnbHOro ras3a. 3aBUCUMOCTb TEMTIOEMKOCTU MAEaNbHOrO rasa ot
BMAa npoLecca. YpaBHeHne Mavepa.

25. AgnabaTtmyeckmm npouecc. YpaBHeHue [lyaccoHa. [MokasaTenb agmabatbl, ero
3aBMCUMOCTb OT YMCa cTeneHen cBO6O4bl MONEKY/ rasa.

26. ObpaTnMble 1 HeobpaTUMble NPOLECCH. BTOpoe Havano TepMogMHAMUKU,

27. CTaTUCTUYECKOEe TOJIKOBAHME BTOPOro Ha4dana TepMOAMHAMUKN. 3HTpOI'Il/IF|.
BO3paCTaHVIe SHTPONMMKM NpKn HepaBHOBECHbLIX NMpouecCax. TpeTbe Ha4a/1o TepMOaANHaMUNKMN.

28. Unknmnyeckmne npoueccol. TennoBble ABUratenn v XOoNoAu/bHble MalluHbl. Linkn
KapHO 1 ero KoapbuUMEHT NONEZHOTO AENCTBUS.

29. YpaBHeHue BaH-gep-Baanbca. Nepexon 13 rasoobpasHOro COCTOSHUS B XKUOKOE.
Kputnyeckne napametpbl. dddekT [royna-ToMcoHa. CxmxeHne rasos. VicnapeHue u
KnneHwe xungkocten. Teepgple Tena. Kpuctannmyeckme pewetkn. GaszoBble nepexob
MeXay arperaTHbiMn COCTosIHMAMM BelllecTBa. PasoBble nepexoabl 1 1 2 poja.

30. [NpuMeHeHne Teopembl OcTporpagckoro-raycca. 3apsxeHHas coepa.



31. lNpuMeHeHne TeopeMbl OcTporpasckoro-laycca. PaBHOMEPHO 3apsXKeHHbI Mno
ob6beMy Lwap.

32. PaboTa SNNIEKTPUHECKOIO  Non4. LLI/IpKy}'IFILI,l/IFI BEKTOpPa HalpaXxXeHHOCTU
SNEKTPNHECKOTro Nos. JlokasaTenbCTBO NOTEHUMANBHOCTH SNTIEKTPNYECKOro rnos4.

33. CBA3b Mex/y HanpsXEeHHOCTbio U noTeHumanom. O6LWmin caydar, ofHOPOAHOE
aneKTpuYeckoe rnorne.

34. 9Heprm B3aIMO4ENCTBUS SNEKTPUNHECKNX 3aPA0B.

35. [BWmxeHune 3apPAXEHHbIX 4aCThl, B 3/1EKTPHNYECKOM TMoJe. 3aKOHb COXpaHeHuA
SHeprmn nMmnysibca.

36. ANanekTpukn, INeKTpmYecKnin gnunonb. JUnonbHbii MOMEHT. [IMNoib BO BHEWHEM
3NEeKTPUYECKOM Mnorne.

37. Monapuzaumsa ananekTpuKoB. BekTop nonspuzaummn. MNone BHYTPU OAUINEKTPUKA.
[nanekTpuyeckas NPOHNLAEMOCTb Cpeabl.

38. BekTop anektpuyeckoro cMmelleHus (anektpuyeckas wmHaykuma D). Teopema
OcTtporpagckoro-laycca ana sekropa D.

39. CeFHeTO3ﬂeKTpl/IKl/I, MX CBOMCTBA M UCMNOJIb30BaHMeE,

40. HpOBOL],Hl/IKI/I B 3/1EKTPOCTaTM4eCKOM TnoJie. 3J'IeKTpOCTaTVI‘-IeCKa$:| MHOYKUNA.
Ycnosus paBHOBECKA 3apA00B B NPOBOAHUKE.,

41. 9ﬂeKTpoeMKOCTb NPEOBOAHUKOB. KOH,CI,eHCaTOpr. EMKOCTb Pa3NNYHbIX
KOHOEHCAaTOPOB.

42. EMKoOCTb 6aTapemn KOHAEHCATOPOB, MCMO/b30OBaHME KOHAEHCATOPOB,

43. DHeprua 3apshkeHHoro koHaeHcatopa. O6beMHas MNOTHOCTb  SHEepPruu
3NEKTPUYECKOro MO, PacyeT aHEepPrmm HEOAHOPOAHOrO 3NEeKTPUYECKOro Nons.

44. Ycnosus CylweCTBOBaHNA S/1EKTPUNHECKOTO TOKa. Cwuna ToKa, NI0OTHOCTb TOKa.

45. SnekTpuyeckas uenb. ICTOYHMKN TOKa, CTOPOHHWE CUIbl, SNEKTPOABMKYLLAA Chna
(34C) NCTOYHKMKA TOKa.

46. 3akoH OMa gns OgHOPOAHOIO y4YacTKa 3/1IEKTPUYeCcKon Lenn. Pabota n MOLWHOCTb
NOCTOAHHOIrO TOKa. 3akoH [ykoyna-JleHua.

47. 3akoH OMa [Ons HeOo4HOPOMAHOro y4YacTka aMeKTpuiYeckon uenu. HanpsykeHve u
Pa3HOCTb NOTEHLMANOB /1 HEOAHOPOAHOrO Y4acTKa 3N1eKTPUYECKOM Lenu.

48. 3akoH OMa [Ona 3aMKHYTOW 2nekTpuyeckon uenu. [lones3Has MOLWHOCTb,
KO2OPUUMEHT NONE3HOTO AENCTBUSA MCTOYHMKA TOKA. TOK KOPOTKOIrO 3aMblkaHUs.

49. 3akoH OMa B anddepeHumanbHon ¢opme.

50. NpaBuna Kupxroda. PacyeT pa3BeTBNEHHbIX 2/1EKTPUYECKUX LLenen.



51 HpeBpaLLl,eHl/lFl SHEPIrnn B aIeKTpN4eCKnxX uendx.
52. Knaccuyeckas SJIeKTPOHHasa Teopund aNeKTPOornpoBOAHOCTU METAJIJTIOB.

53. fABneHue CBepXnpoBognNMOCTMN. 9J'IeKTpl/1‘-IeCKl/Il;l TOK B BakyyMe, Tla3ax WU
KNOKOCTAX.

3 ceMecCTp

54. CBOMCTBaA MarHUTHOIO MNOs U ero xapakrepuctuku. Cuna AMnepa. Cuna JlopeHua.
MarHuTHas MHOYKLMS,

55. MarHMTHbIA MOMEHT KOHTYpPa C TOKOM. ,ﬂ,eVICTBl/Ie MarHMTHOIo Noad Ha KOHTYpP C
TOKOM. 9Heprvm KOHTYPa C TOKOM B MarHMTHOM nose.,

56. 3akoH buo-CaBapa-/lannaca M €ro npuMEeHEHWe K pacyeTy MOCTOSAHHbIX
MarHUTHbIX noneun. AN-metoa. MNpuHumn cynepnosmummn.

57. TTIOTOK W UMPKYNSaUMS BEKTOpA MarHUTHOW WHAOYKUMW. 3aKOH MOJIHOrO TOKa.
MarHuTHoe nosne CoieHonaa, Toponaa.

58. PaboTa MarHMTHOro Mons Mo nepemMeleHnio NPOBOAHMKA C TOKOM, KOHTypa C
TOKOM,

50. [BWKeHUWe 3apsHKEHHbIX YacTul, B 3/IEKTPUYECKOM W  MArHUTHOM  MONSX,
MaCCCMNeKTPOMETPUS, YCKOPUTENU 3aPSHIKEHHbBIX YacTuL, addpekT Xonna, MI'[l-reHepaTtop.

60. DNeKTPOHHAs Teopust MarHeTnsmMa. HaMarHM4eHHOCTb.
61. AnaMarHnTHbM addPekT. InamarHeTnkm 1 napaMarHeETUKM.

62. OnncaHne Nosns B MarHeTukax. YCNoBus Ha rpaHuue pasgena AByxX MarHeTUKOB.
MNone B BO34YWHOM 3a30pe cephevHrka Topounaa. HanpsyKeHHOCTb MarHWMTHOro nons.
MarHuTHas NPOHNLAEMOCTb Cpe[bl.

63. OeppomarHeTukn, nx cBoucTBa. KpmBas CTonetoBa. MarHuUTHbIM rMCTEPE3NC.
Touka Kiopu. CnvHoBasa npupoaa HaMarHu4mMBaHusa deppomarHeTnkoB. PeppuTsbl. PaboTa
Nno nepeMarHu4MBaHuio ¢GeppoMarHeTMkKoB U ¢epputoB. XKecTkme U - Markue
beppomMarHeTrku, nx NCnosb3oBaHUe.

04. ABneHne  3n1eKTPOMarHUTHOM MHOYKLMN (onbitbl  ®apagesn).  3akoH
ANEKTPOMArHUTHOM MHAYKUMW. [NpaBuio JleHua.

65. BblBOA 3aKOHA 3N1EKTPOMArHUTHOM MHAOYKUMW HA OCHOBE 3/IEKTPOHHOW TEOpUM.
Cuna JlopeHLa Kak CTOpOHHSAA cuna. BuxpeBoe anekTpuyeckoe nosne.

606. BpalleHune paMku B MarHMTHOM nofe.

67. fABneHne camMouHAYKUMWU. WVHAYKTWMBHOCTb KOHTYPA, WMHAYKTWMBHOCTb KaTyLIKU.
[MoTokocuenneHve. 34C caMonHOYyKLUMW.

68. 9Hepr|/m MarHMTHOro noss. O6beMHas NNOTHOCTb SHEeprmm MarHMTHOro nosA.



69. Teopus 2NEKTPOMArHUTHOrO Mnond. YpaBHeHWda MakcBesia B MHTErpasibHOM
dopme.

70. 2N1eMeHTbl BEKTOPHOro aHanusa. [lnBepreHums 1 poTop BEKTOPHOIO Mo4.
71. YpaBHeHns MakcBenna B anddepeHumansHomn popme.
72. Vlcnonb3oBaHue ocuunnorpada ansg n3yvyeHus rapMoHUYeCKnx KonebaHum.

73. CBobofHble 3aTyxalowme konebaHus, andbdepeHupanbHoe  ypaBHeHUe
3aTtyxalowmx  konebaHun, ero  pelwenHune. [lapaMeTpbl  3aTyxaloWwmx  KonebaHun.
KoaddunumeHT 3aTyxaHus, norapudMmnyeckmin [eKpeMeHT 3aTyxaHus, LOOPOTHOCT.

74. BblHYXaeHHble konebaHus. OuddepeHumanbHoe ypaBHEHWE BblHY>KAEHHbIX
KonebaHun, ero peweHune. NapaMeTpbl BbIHY>KAESHHbIX KONe6aHN,

75. fBneHne pes3oHaHca. Pe3oHaHCHas 4YacTtoTta. 3aBMCUMMOCTb  aMMUTYAbl
BbIHY>XXAEHHbIX KOebaHMM OT YaCTOTbl. PE30HaAHC B TEXHMKE.

76. Llenb nepeMeHHOoro toka. AKTUBHOE, EMKOCTHOE W MHAYKTUBHOE COMPOTUBIEHUS.
[ToHOE ConPOTMBNEHNE IIEKTPUYECKOU LLEMMN.

77. BektopHas auarpamMma  gna  konebaHur B LEMM  NEepPEeMEeHHOro  TokKa.
cnonb3oBaHWe amMarpaMMmsbl 418 onpeaeneHns napaMeTpoB KonebaHum,

78. HencTayowpe 3HayeHne Ccuibl TOKa M HaNPsSYKeHUa B Leny NepeMeHHOro Toka.
CpenHss MoWHOCTb. KOadPUUMEHT MOLLHOCTU.

79. BonHbl. [onepeyHbie 1 npogonbHble BOMHbI. PPOHT BO/HbI, BOTHOBASi MOBEPXHOCTD.
[MapameTpbl BOSIHbI. YpaBHEHME NIOCKOM 1 chepmnyeckomn BOIHbl. BoTHOBOE ypaBHeEHMe.

80. SHeprusa ynpyrom BosHbl. [I0THOCTb 3HEPrum ynpyrom BosHbl. [110THOCTb MOTOKA
3HEPrUKM ynpyrou BosHbl. Bektop YMoBa.

81. 3BykoBble BOJIHbI. CKOPOCTb 3BYyKa B rasax. ddekT Jonnepa.
82. MpuHumn cynepnosvumn. MutepbepeHums n gudpakums BosH. CTosa4YMe BOHDI.
83. Teopus aneKTpoMarHUTHOro nons. YpasHeHua Makceenna.

84. 2ONeKTPOMarHUTHble BOJIHbl. CBOWCTBA 3MIEKTPOMArHUTHOM BOJIHbL.  SHEeprus
3NEKTPOMArHUTHOM BOJHbI. BekTop lNonTtuHra.

85. BonHoBas ontuka. Bugumbin ceeT. CBETOBOM BeKTOP. VIHTEHCMBHOCTbL CBETa.
MpuHumn MNonreHca-PpeHens.

86. WHTepdepeHunss cBeTa. YCNoBMe MakCMMyMa W YC/IOBUE MUHUMYyMa /1S
nHTepdepeHummn. PacyeT MHTepdepeHLMOHHON KApPTUHbBI OT ABYX TOYEYHbIX NCTOYHUKOB.

87. PacuyeT uHTepdPepeHUMOHHON KapTUHbI B TOHKMX reHKax. [lonockl paBHOM
TOJLWMHBI, MOMIOCHI PABHOTO Hak/IOHA. Konbua HbloToHa.



88. ndpakuma ceeTta. MeTog 30H OpeHens. BektopHaa gnarpamma. Audpakums Ha
KPYr/1OM OTBEPCTUM, HA ONCKE.

89. ndpakuma B napannienbHboix nydax. Judpakums Ha wenu, HUTU. dudpakumoHHas
peweTtka. AndpakumMoHHas pelleTka, Kak CrekTpasbHbii Npubop, ee paspeLlalowas cuia,
yrnoBas gucnepcus. Ycnosume Paneq.

90. [Oudpakumss B NpocTpaHCcTBeHHoW pelweTke. Popmyna Bynbda-bparra.
PeHTreHoBCKas CnekTpoCKOonus. PEHTTeHOCTPYKTYPHbIN aHams.

91. [lpaKTn4yeckom npuMeHeHne uHTepdepeHunn 1 audopaxkumn. [poceBeTneHne
onTukn. ledbektockonus. CnektpomeTpus. MHTepdbepomeTpbl. Fonorpadus.

92. Blanmopencteme ceeTa C BELWECTBOM. DNEKTPOHHas Teopus B3anMOLEUCTBUS.
ducnepcusa ceeta. [ornoueHne CBeTa, 3akoH byrepa. PaccedaHue cBeTta, 3aKoH Panes.

93. lMongpusauma ceeta. Buabl nongapmsoBaHHOro ceeTa. [lonspusaTopbl. 3akoH
Mantoca. CteneHb nonsgpusauym ceeta.

94. lNonapusaums ceeTa npu oTPaXKeHUK, 3akoH bptocTepa.
95. [lBonHoe nyyenpenomnerune. Juxpomsm. NprMeHeHus Noasgpmn3oBaHHOIO CBETA.

96. ABCONOTHO YepHOEe Teno, ero nsnyyeHme. CnektpasnbHas CBETMMOCTb abCOMIOTHO
yepHoro Tena. 3akoH CtedaHa-bonbuMaHa. 3akoH BuHa.

97. opmyna Panes-xmnHca. KBaHToBasa runotesa n ¢opmyna MNnaHka. CpaBHEHME C
AKCNEPUMEHTA/IbHBIM CMEKTPOM U3NYyYeHUsS abCOMIOTHO YePHOro Tena.

08. BHewHuMn ¢oToadpdekT. 3akoHbl BHewHero d¢otoadpdekta. BonbT-amnepHas
XapakTepuctnka éortoamona. YpaBHeHWe IDWHWTeMHa [N BHeWwHero ¢otoaddekTa.
DOTOH, aHeprus oToHa, MMMy NbC GOTOHA.

99. 2¢dekT KomnToHa. KBaHTOBas Teopusa adpdekTa.

100. M3nyyeHne U30NMPOBaHHbIX aToOMOB. CMEKTp W3NyYeHWs aToma BOAOPOA.
[MocTynaTbl bopa. bopoBckas Teopunsd aToMa BOAOPOLAA.

101. [uvnotesa pe-bpownga. [AnnHa BonHbl ae-bponng. OnbiTHOE MNOATBEPXKAEHUE
BO/IHOBbIX CBOWCTB BellecTBa. CooOTHoleHne HeonpeaeneHHocten [enseHbepra.
CneacTtBus U3 3TUX COOTHOLWEHUMN.

102. YpaBHeHue LpeauHrepa. BonHoBas @yHKUMSA, ee  PU3NYECKUN  CMBbIC.
licnonb3oBaHWe BOTHOBOM PYHKLMM B KBAHTOBOW MEXAHUKE.,

103. [BmxeHne cBO6OAHOM YacTuubl. YpaBHeHue LWpeaunHrepa pns cBOH6OAHOM
YyacTuLbl U ero pewenne. CywHOCTb BOMHbI Ae-bpownns.

104. Yactuua B noTeHuuanbHoW ame. YpasBHeHuwe LUpeguHrepa, ero peleHue.
KBaHTOBaHWE aHeprum YacTtuubl. [NpuHUMn cooTBeTcTBMs Bopa.

105. [apMOHUYECKNI oCcLMNNATOpP. YpaBHeHue LLpeguHrepa. KBaHTOBaHME SHEPTrUM.



106. TyHHebHbIN 3ddeKT. YpaBHeHue LpeanHrepa aona 4acTtuLbl, NPOXO4aWen Yepes
noTeHuuanbHblt 6apbep. KoadduumeHT npo3padyHoCcTn bapbepa.

108. AToM Bogopofa. YpaBHeHue LpednHrepa, ero peleHne. KBaHTOBble Yucna u
du3nYeckme BeIMYMHbI, onpenensemble 3STUMU KBAHTOBbIMU YMCIAMU.

109. CxeMa SHEepreTn4eCknx ypOBHel;I M KBAHTOBO-MEXaHUYECKMX COCTOAHUM aTOMa
BOAOPOda.

110. CnoyXeHne MexaHU4yeCcKkmx MOMeHTOB. CrnnH S/IEKTPOHa, COBCTBEHHbBIN MArHUTHBbIN
MOMEHT 3JIEKTPOHa, CBA3b MeXy HNMI.,

111 9Kcr|epMMeHTaanoe noagreepXXgeHne Hanandmng CrinHa a/1eKTpoHa. OnbIT LIJTepHa
n I'epnaxa. ToHKas CTPYKTYpa CNeKTpoB n3ny4yeHnda aToMOB.

112. [NpuHUMn 3anpeTa [laynn. PacnpeneneHne sneKTpoHOB B aTOME MO COCTOAHUAM.
MNepuoanyeckas cucteMa a/1eMeHTOB. 3aMnncb 3NEKTPOHHOW KOHPUrypaL M aToMa.

113. OnNTHMYeckme CBOWCTBA aTOMOB U MONEKY/. ATOMHble CMNEKTPbl, MONEKYIAPHbIe
CNEKTPbI N3Ty4YEHUS.

114. PEHTrEHOBCKOE XapaKTepPUCTUYECKOE U3NTyHEHME,
115. BbIHY)XAEHHOE 13/TyYeHMne, ero CBOUCTBaA.
116. Jlasep, ero yCTpoucTBO 1 UCMOb30OBaHME.

117. KBaHTOBas cTatucTuka. lNonHas eyHKums pacnpegeneruns. PepMmnoHbl 1 6030HbI,
OT/INYMA B NOBEAEHNM,

118. CBobofaHble 2nekTpoHbl B MeTanne. YpoBeHb Oepmu. MonHaa yHKUMS
pacnpefeneHuns npu T=0. CpefHsasa aHeprus a1eKTpOHOB B MeTae.

119. Tenn0EeMKOCTb 3/IEKTPOHHOIO rasa B MeTase.
120. CBepxnpoBoanMoCTb, BKLU-Teopus.
121. PaboTa BbIxo4a 2N1eKTPOHOB 13 MeTasna, popmyna [lelumeHa.

122. ONEeMEeHTbl 30HHOM Teopun TBepaoro Tena. Metannbl, OUSNEKTPUKU 1
NoNyNpPOBOAHVKN.

123. CobCcTBEHHAs 1 NpUMeECcHas NPOBOANMOCTb NOMYNPOBOAHMKOB. [101yNPOBOAHMKM
N v p-tuna. OnpeaeneHne WNPKWHbI 3anpeLeHHOM 30HbI MONYNPOBOAHMKA.

124. dpepHas Mogdenb atoMa. AToMHoe aapo. CocTaB, 0603HaYeHMe, 3apsa, Macca
agpa.

125. OHeprus cBasu gapa. [dedbekt maccol agpa. YAenbHas sHeprus ceasu, ee
3aBMCMMOCTb OT MacCOBOro Yymcna A

126. ApepHble cuibl. CBOMCTBA g4epHbIX cun. Mogenu aapa.
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127. PafMoaKTUBHOCTb. 3aKOH PaAMOaKTUBHOIO pacnaga. AKTUBHOCTb. [1oCTosAHHas
pacnaga. MNepuog nonypacnaga.

128. daepHble peakumn. 3aKOHbl COXPaHEeHUs B 94ePHbIX peakumax. CeyeHne sgepHon
peakLumu.

129. [leneHve qpep. LlenHas sagepHas peakums. Kputudyeckas Macca. PakTopb,
BAMSIOLME HA OCYLLIECTBEHME LEMHOM aaepHON peakummn. MpakTnieckoe UCMosb3oBaHne
peakunm,

130. TepMosaepHbi CMHTE3. MexaHM3M MpoTeKaHus peakuuu. TemnepaTypa, npu
KOTOPOW BO3MOXHa peaKLms.

131. BopopogHas 6omM6a. MpOTOH-MNPOTOHHBIM UMK BHYTPU 3BE34bl. YNPaBAseMbl
TEPMOALEPHbIN CUHTES.

132. fApgepHas sHepreTuMka. 3anacbl TOMAMBE, CTOMMOCTb 3Heprun Ha A3C,
3KONOMMYECKMNM aCrnekT.

133. Buabl B3aMMoLeNCTBUS B MPUPOAE, NX XapaKTepUCTuKa (MHTEHCUBHOCTD, paanyc
0EeNCTBUS, KBAHT B3aUMOAENCTBUSA).

134. DneMeHTapHble  YacTuupl.  XapakKTePUCTMKM  BIEMEHTAPHbIX  YacTuL,
Knaccudukaums aneMeHTapHbIX YaCTuLL.

135. 3aKOHbI COXpaHeHMAa B peaKundax ¢ y4aCTtmem aJieMeHTapPHbIX HaCTUL.
I'IleMeprM TeCT ONd UTOroBoro TeCtupoBaHuA:
2 CeMecCTp

OlMK-4. CnocobeH NpUMEHATb HeObXoAMMbIE PUMYECKME 3aKOHBI U MOAENU oNs
peLweHns 3agay NnpodecCcuoHanbHOU AeATENbHOCTHU

TeMa 1. OCHOBbI KNTACCUYECKOU MEXaAHUKU

6.

Hea Tena DpOIIeHEl IO OHHM H Tel e YITI0M K TOpH30HTY
¢ HAaualbHbIMH cKopoCTAMH I H 2V, Ecni conpoTHBIeHHEM BOSOVEA

npeHebpeds, TO COOTHOIIEHHE JalbHocTel Monera 3,/3) paBHO ...

1.4, 242,322 4.2
7.

YeMy paBHO OTHOLIEHME NyTen, NPOUAEHHbIX TEIOM 3a NEPBYIO CEKYHAY M YETBEPTYIO
CeKyHZbl Nocne Havyana cBo6O4HOrO NafeHus? 1.17, 2116, 3.13, 4.14

8. Jlogka nepennblBaeT peky WHUPUHOM 600 M, MPUYEM PYIEBOU BCE BPEMSA OEPXKUT
KypC nepneHamnkynspHo teperaM. CKOpOCTb N04KM OTHOCUTENBHO BOAbI 5 M/C, CKOPOCTb
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TevyeHus pekn 3 M/C. Hepes kakoe BpeMs 1o4Kka JOCTUTHET MPOTUBOMOIOXKHOMO 6epera?
1.120C,2.200C,3.90C,4.150C
TeMa 2. iInHaMukKa NoCTynaTes/ibHOro ABMXXeHua TBepaoro tena.

29. YenoBek MaccoM m MpbIrHyn Ha 6eper ¢ HenoABWMKHOM NIOAKM Maccom M ¢
FOPU30OHTaNIbHO HanpPaBNeHHOW CKOPOCTbIO V. YeMy paBeH MOAy/lb CKOPOCTU NOAKWU B
HayaslbHbIM MOMEHT MOC/e MpbbKKa YenoBeka, €Civ NoAKa MOXXeT CBOO6OAHO M/biTb MO
BOAE?

m ” m+ M M m
1l1’m+M1 Zlbm+M' 3lv mo4 m B M

30. CucTeMa COCTOUT U3 TPEX LWAPOB C MacCaMmM M;=1 KI, M,=2KI, M3=3 KI, KOTOPbIE
OBWDKYTCS TakK, Kak MoKa3aHO Ha pUCYyHKe. ECiM CKOPOCTH WapOoB PaBHbl V1=3 M/ C, V,=2 M/C,
V3=1 M/C, TO

BE/IMYMHA CKOPOCTM LLEHTPA MacC 3TOW CUCTEMbI B M/ C paBHa..

o|
=

1. 10, 2.2/3, 3.5/3, 4. 4

F=G—>1
31. B Kkakmx cnyyasx npuMeHnM 3aKoH BCEMUPHOIO TAroTeHus B dopMme: ’

1.Tonbko gns Ten, uMerLlmx wapoobpasHyio dopmy, 2. s OAHOPOAHbIX Ten
Mmobon GOopPMbI, NMOOLIX PA3MEPOB, Ha NIIOBbIX PACCTOAHMAX, 3. 15 NobbIX TEN HE3aBUCKMO
OT Ux GOPMBbI, PasMePOB M1 pacnpefeneHns MacC 1N PACCTOSHU MeXay Tenamn, 4. TONbKO
LN TEeN, KOTOpble MOXHO CyuMTaTb MaTepuasbHbIMM Toukamu, 5. [Ins MaT. TOYeK W
OLHOPOAHbBIX LWAPOOHBPa3HbIX TEN MIOObLIX PA3MepPOB

32. JIbAWHKY, MaBaloWy0 B CTakaHe C MPEeCHOW BOAOW, MEPEHeCcIn B CTakaH C
CcofieHon BogowW. [1pn 3TOM apxnMenoBa Cuia, 4eUCTBYIOWAN HA NIbOVHKY, ...

1. HEe N3MeHMNachb, Tak Kak BblTallKMBaloWasa C1/1a paBHa BECY NbAMHKN B BO3yXe,

2. YBENMYMNACh, Tak Kak MNIOTHOCTb COIEHOM BOAbl Bbille, YEM MIOTHOCTb MPECHOM
BO/b,

3. YMeHblMNach, Tak Kak yMeHbLlInIacCb Fﬂy6l/IHa NnorpyxeHmsa nbgmnHKM B Bo4Y,
4. yMeHbLlWnIacb, TakK Kak NJ1I0THOCTb I'IpeCHOl;I BO/bl MEHbLLIE M/IOTHOCTU CONEHOU

12



TeMa 8.T10CTOAHHBIN SNEKTPUYECKNIA TOK

40.

CbanaHcupOBaHHE H3MEPUTENLHE MoCT IpefcTaEneH Ha pucynke (U =0). Yemy pagHO CONpOTHENEHHE
pesucTopa Ry?

1.10 OM, 2. 4 OM, 3. 8 OM, 4. 6 OM

41. KaK M3MeHUTCS COMpPOTMB/IEHNE NPOBOLAHMKA, €CNN €ro paspesaTb Ha ABE paBHble
4aCTU 1N COEUHUTb 3T YaCTU NapannebHo? 1. He n3MeHUTCs, 2. YMEHbLUMTCS B 2 pasa, 3.
[paBUNbHbBIM OTBET HE NMPUBEAEH, 4. YMEHbLINTCS B 4 pasa

3 cemecTp
TeMa 9. .MarHutocTtaTuka B BaKyyMe U BELLECTBE

82. B o4HOPOAHOM MarHUTHOM MOIe HAaXOAUTCH PaMKa, MO KOTOPOW HAYMHAET Teyb
TOoK. Cuna, 4eNCTBYIOWLAsA Ha BEPXHIOI CTOPOHY PaMKU, Hanpas/ieHa ..

oy

v

1 [MepneHanKyngapHO NIOCKOCTU YepTerxka K HaMm, 2. BBepx, 3. BHU3, 4.
[MepneHanKynapHO NIOCKOCTU YepTerka OT HacC
83. KakMMM MarHuUTHbIMWU CBOMCTBAMU MOXET 06/13JaTb BEWeCcTBO M3 aTOMOB C

YETHbIM YUC/IOM 3SNEKTPOHOB B 0OONOYKE B ra300bpPa3HOM  COCTOSHUU? 1.
[MapaMarH1THbIMU,

2. AlnamMarHnTHbiMK, 3.PeppoMarHUTHbIMM
Tema 15 BonHoBas ontuka

55. CBeT nepexoamuT M3 BakyyMa B CTEK/0, Npu 3TOM Yron nageHus paBeH a, Yron
npenomneHms B. YeMy paBHa CKOPOCTb CBETA B CTEK/E, €C/IM CKOPOCTb CBETA B BaKyyMe
c?
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56. Kakue akcnepuMeHTbl NIEernn B OCHOBY MMMOTE3bl O MOMNEPEeYHOCTU CBETOBOM
BOJ/IHbI?

1. OnbiTbl ®u3o 1 Pyko, 2. ONbITbl MO OTKPLITUIO ABOWMHOIO Ny4enpenoMaeHns U
onbITel Manioca, 3. OnbiTol Mepua, 4.0nbiTol Gapages

57. l'lokasaTenm npenomsiieHna Bobl, CTek/ia U aiMa3a OTHOCUTE/IbHO BO34YyXa PaBHbI
1,33; 1,5 1 2.42. B KAKOM 13 3TUX BELIECTB I'Ipe,El,e}'IbeIVI Yron noJIHOro oTpaxXXeHna nMmeeT
MaKcKManbHoe 3HavyeHune? 1. B Boge, B anmase, 3.Bo Bcex BellecTBax yron nosIHOro
OTpaXeHna O4MHaAKOB,

4. B cTekne
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