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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucuunnuHbl: ChopmMmpoBaTb KOMNETEHLMM 06y4YatoLerocst B 06nactu omsmkm 4ns cnosib3oBaHus
3aKoHOB h13NKK, Pr3NYECKUX METOOOB UCCIEAOBaHUS U aHanu3a B 06beme, Heo6XxoAMMOM Anst TPOodeCCMOHANBHOM
[EeATenbHOCTH

1.2 3apgaum gUCUMNNKUHbI:

* NI3yunTb OCHOBHbIE (PU3MYECKNE 3aKOHbI, rPaHULbl 1 061acTn X NPUMEHEHUS

* Pacwmputb 1 yrnyomutb 3HaHusa 06 OKpyxatLLem Mupe, 0 Xxapaktepe B3aumMocBA3nN M3NYECKMX 3aKOHOMEPHOCTEN 1
SIBNIEHUI B MPUPOAE, B YeJNIOBEYECKON AesATENbHOCTH

* Pa3BuTb HaBbIKM (OU3MYECKOrO MbILLIIEHUS, YyMeHUs paboTaTb C pa3nMyHbIMU NpuGopamu

* HayunTb BeCcTu npodeccroHarnbHblil aHanu3 pe3yribTaToB Hay4YHO-NTabopaTopHOro aKcnepMMeHTa

* YMeTb BECTM CTaTUCTUYECKYlD 00paboTKy peayribTaToB 3KCMEPUMEHTOB, CaMOCTOSITENbHO BblOMpaTe METOAbl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 TpeboBaHuA kK NpeaBapUTeNibHOM NOArOTOBKE 00yYaloLLerocs:

MpenBapuTenbHas noAroToBKka npeanoraraeT co3gaHne OCHOBbI Anst (hOPMUMPOBAHMSA KOMNETEHLMI, YKa3aHHbIX B M.
2, NP1 N3y4eHUn QUCLMMITNH:
OvcuunnuHa 6a3npyeTca Ha koMneTeHUmMsl, cCOPMMPOBaHHbBIX Ha NpeablayLLeM ypoBHe obpa3oBaHus

2 KOMNETEHLUMUN OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA ANCLUUNINUHDbI

OlNK-4: Cnocob6eH nnaHMpoBaTb paboTbl XMMUYECKOW HanpaBfIEHHOCTU, o6pabaTbiBaTb U MHTEpPNpPeTUPOBaTh
nosnyyYyeHHble pe3ynbTaThbl C UCMOJNIb30BaHUEM TEOPETUYECKMX 3HAHMM U NPAKTUYECKNX HABbIKOB peLueHust
MaTtemaTuyeckux u msmyeckux sagay

3HaTb: U3MYECKME OCHOBbI MEXaHWKWU, (OU3UKM KOrebaHuM M BOSH, 3MEKTpMYEeCTBa M MarHetTvuama, SMneKTpOoaUHaMMKN,
CTaTUCTUYECKON PU3MKN U TEPMOANHAMUKIN, KBAHTOBOW (PM3UKK; CMbICI (DyHAAMeHTarnbHbIX (OU3NYECKNX 3aKOHOB, MPUHLUUMNOB
W NoCTynatoB; WX (POPMYNUPOBKA W TpaHMUbl MPUMEHUMOCTH; CBA3b LUMPOKOrO Kpyra U3NYECKUX SHABMEHUA C
dyHAaMeHTanbHbIMU MPUHLUMNAMW U 3aKOHaMuU (OU3VKU; OCHOBHblE METOAbl peLleHus 3adady no ONUCaHMI OU3NYECKNX
ABNEeHUn; meToabl 06paboTkn pe3ynsTaToB PU3NYECKOro aKCnepumMeHTa

YMeTb: aHanM3aMpoBaTh pe3ynbTaTbl HABNAEHWIA 1 AKCNEPUMEHTOB C MPUMEHEHNEM OCHOBHbIX 3aKOHOB M NMPUHLIMMOB (OU3UKY;
onpefensitb xapaktep ¢u3n4eckuMx NpPoLLEeCcCoB MO KOMMIEKCY 3KCMEPUMEHTanbHOW UHdOPMaLuM nNpu NOMOLLM rpaduKos,
Tabnuvy n ypaBHeHW

BnapeTb: HaBblkamu paboTbl ¢ NpubopamMu Ans onpeneneHns OU3NYecKMX CBOMCTB XMMUYECKUX BELLECTB U COedVHEHWI;
HaBblkamMy 060CHOBaHWNSI CBOMX CYXXAEHUI 1 Beibopa MeToa UccrneoBaHus

3 PE3YNIbTATbI OBYYEHUA NO ANCLUUNNUHE

KoHTakTHas paboTa

o &
55~ MHHoBaU, dopma
HavmeHoBaHue n cogepxaHuve pasgenos, | § £ 0O CP 4 P
Tem - s Q| nNex Mp. Na6. opmbl | Tekylero
y4ebHbIX 3aHATUI 220 (4achbl) o
oL (4acel) | (4achl) | (4achl) 3aHATUN KOHTpONA
Pasgen 1. MexaHuka. Teopus
OTHOCUTENbLHOCTU
Tema 1. KuHemaTtuka nocTynaTensHOro u
BpaLLaTeNbHOro ABWXKEHNS MaTepranbHOm
TOYKM
MpakTnyeckoe 3aHaTHE: KnHemaTtuyeckme
XapaKTepUCTUKN: CKOPOCTb, YCKOpeHue, 1 3 1 10

nyTb, NEpeMeLLEHNE.
JlabopaTopHas paboTa: BeegeHue B Teopuio
norpewHocTen. Metoabl 06paboTkm
pes3ynbTaTtoB U3MEPEHUN 1 K

Tema 2. luHaMmnka nocTynatenbHOro u
BpaLlaTenbHOro ABWXEeHUS TBepaoro Tena
Mpaktnyeckoe 3aHaTue: |, Il, Il 3aKOHbI
HbloTOHa A4nsa noctynaTesibHoro u
BpaLlaTenbHoro ABuxeHna. MoMeHT curnbl. 5 3 5 10
YpaBHeHWe AnHaMMKM BpaLlaTerbHOro
OBWXeHus TBepaoro Tena. MoMeHT uHepLmm
JlabopaTopHas pabota: OnpegeneHue
MOMEHTa UHepLun TBepabIX TeNn u nposepka
OCHOBHOIO 3aKOHa AUHaMUKK




Tema 3. CBouncTBa NpOCTpaHCTBA U BPEMEHU
W 3aKOHbl COXPaHEHWsI SHEPrnn, UMNynbca n
MOMEHTa uMmnyrsbca

MpakTnyeckoe 3anaTue: Cuna. Pabota cunbl.
3aKOHbI COXpaHEHWs

JlabopaTopHas paboTa: [poBepka 3akoHa
COXpaHeHMs1 IHEPrum

Tema 4. MNMprHLMNBI OTHOCUTENBLHOCTH
Manunes n OnHwWTenHa. MNocTtynarhbl
OnHwTenHa. CneunansHas Teopus
oTHocuTenbHocTH. [peobpasoBaHus
JlopeHua. MNMoHaTue 06 obLiern Teopun
OTHOCUTENBHOCTYU

Paspen 2. MexaHun4yeckne konebdaHusa u
BOJHbI

Tema 5. M apmoHnyeckme konebaHus.
MasatHukn. CnoxeHune konebaHun
MpakTnyeckoe 3aHsiTME: YpaBHEHNE
rapMoHun4ecknx konedaHui. CnoxeHue
KoneodaHun.

JlabopaTopHas pabota: OnpegenexHne
MOMEHTa MHepLUn Tena npu nomoLLm
KDVTUAbHbIX konebaHun

Tema 6. 3aTyxatoLime 1 BbIHYXOEHHbIE
konebaHus. Pe3oHaHc

MpakTnyeckoe 3aHsTME: YpaBHEHUE
3aTyxarowuin konebaHunin. OCHoBHbIE
XapaKTepUCTUKN.

JlabopatopHas pabota: OnpegeneHune
norapnM1M4ecKoro 4ekpeMeHTa u
KoadhdmumMeHTa 3aTyxaHns

Tema 7. Ynpyrue BonHbel. BonHoBoe
ypaBHeHune

JlabopaTopHas paboTa: N3yueHne cToaumnx
BOJTH B HATAHYTOWN CTpyHe

11

12

8,75

Pasgen 3. MonekynsapHas uanka un
TepMoanHaMuKa

Tema 8. OcHoBHoe ypaBHeHne MKT
naeansHoro rasa. Nepsoe Havano
TepmoanHamMukn. Miaonpoteccei.
TennoemkocTb.

MpakTuyeckoe 3aHATUE: YpaBHEHME
COCTOSIHMSA naeanbHoro rasa. NpumeHeHue
nepBOro Hayana TepMoauHaMM1KN K
nsonpoueccam

JlabopatopHasa pabota: OnpegeneHue
OTHOLUEHMS TeNnoemMKocTen Bo3gyxa
MeToaoM agmabaTnyeckoro pacLumMpeHums

10

Tema 9. BTtopoe Havano TepMoanHaMMUKN.
OHTponus

MpakTuyeckoe 3aHsATUE: BHYTpeHHAS
3HEprnst TepMOLMHAMMYECKON CUCTEMBI.
PaboTa rasa. Tennota. VIameHeHne 3HTpOMUK
JlabopaTopHas pabota: lameHeHune
SHTPOMMU NPU N3OXOPUHECKOM OXNaXOEHWN
BO31vXa

Tema 10. Ctatuctmyeckue pacnpeneneHums
Makcsenna, bBonbumaHa

Tema 11. ABneHunsa nepeHoca. ArperatHoe
cocTosiHMe BellecTBa. [loBepxHOCTHOE
HaTskeHve. KanunnsapHele aBneHns
JlabopaTopHas pabota: OnpegeneHue
cpenHe AnvHbl cBoboaHoro npobera un
3a(pheKkTUBHOIO AnameTpa Monekyn

WUtoro B cemecTpe (Ha kypce anga 3A0)

16

16

16

95,75




KoHcynbTaumm n npoMexyTodHas atTectauus
(3auver)

0,25

Pasgen 4. OnekTpocTaTuka v aneKTpuyecKkuii
TOK

Tema 12. SnekTpryeckoe nore B BakyyMme.
Hanps»eHHOCTb 9NeKTpoCcTaTU4eCcKoro nons.
Teopema lNaycca.

MpakTnyeckoe 3aHsTue: 3akoH KynoHa.
OnekTpocTaTuyeckoe nosne u ero
HaNpsPKEHHOCTb. [puMeHeHne TeopeMsl
["aycca K pacyeTy nosnen B Bakyyme.
JlabopaTopHas pabota: OnpegeneHue
yOenbHOro 3apsifa aneKkTpoHa

Tema 13. MNMoTteHuunan. Lnpkynaumsa Bektopa
HaMNPsPKEHHOCTU ANEKTPOCTAaTUYECKOrO NOM4.
MpakTuyeckoe 3aHsATHE: CBA3b MeXay
HaMNPsPKEHHOCTLIO U NOTEHLManom.

Tema 14. [MOCTOSIHHBIV 3NEKTPUYECKUI TOK.
3akoHbl Oma n xoyns-JleHua
MpakTuyeckoe 3aHsTUe: 3akoH Oma ans
ofHOpoAHoro y4acTtka uenu. Pabota n
MOLLHOCTb TOKa.

JlabopaTopHas pabota: 1.3mepeHune
ANEKTPUYECKOrO COMPOTMBIEHNS
TEKCTUMbHBIX MaTepuarnos. 2. iccnegosaHne
MOLLHOCTU UCTOYHMKA TOKa U Ko3adhdmumeHTa
Nnones3Horo 4encTems B 3aBMCMMOCTU OT
COMPOTUBIMEHNS HArpy3Kkn

Tema 15. QnekTpuyeckoe none B BELLECTBE.
OuanexkTtpukn. MNMonapusaumst ANSNEKTPUKOB B
3NeKTpMuYecKom norse

JlabopaTopHas pabota: 1. OnpeneneHue
ON3NEKTPUYECKON NPOHNLIAEMOCTN XNOKOCTH
pe3oHaHCHbIM MeTogoM. 2. OnpegeneHve
[ON3NEeKTPUYECKON NPOHNLIAEMOCTH TBEPAOro
ONanekTpuka pe3oHaHCHbIM METOA0M.

Pasgen 5. MarHeTuam

Tema 16. MarHuTHOE norne B BakyyMme.
3aKkoHbl MarHeTmMama

lMpakTnyeckoe 3aHsaTue: Bektop marHuTHOM
nHaykuun. 3akoH brno-Caeapa-Jlannaca.
Cuna JlopeHua. Cuna Amnepa. SHeprus
MarHUTHOro nons

JlabopaTopHas pabota: 1.ccnegosaHne
MarHUTHOro Nons coneHonaa. 2.
OnpegeneHne MHAYKUMM MarHUTHOTO NONS C
MOMOLLIbIO aHaNUTUYECKNX BECOB.

Tema 17. ABneHne aneKkTpomMarHMTHOMN
MHAYKUUK. YpaBHeHna Makceenna B
WHTerpansHon popme Ansa Bakyyma
MpakTnyeckoe 3aHaTHe: YpaBHeHne
Makcsenna

JlabopaTopHas pabota: OnpegeneHue
KoaddumumMeHTa B3aUMHOW MHOYKLMW OBYX
KaTyLIeK U MarHUTHOM NPOHULLIAEMOCTU
MaTepuana cepaeydHuka

Tema 18. MarHnTHOE none B BewecTtee. [Ana-,
napa- n eppomarHeTuam.




Paspen 6. QnekrpoMarHMTHbIE BOJHbI

Tema 19. ONeKkTpOMarHUTHbLIE BOSIHbI.
CBoWcTBa aMeKTpOMarHUTHbIX BOJTH.
UHTepdepeHums. Oudpakuns
MpakTuyeckoe 3ansaTme: OnpegenexHve
NOCTOSIHHON ANPAKLMOHHON pELLETKN.
JlTabopaTopHasi pabota: 1. Qudppakuus
N3ny4eHusi renIMn-HeOHOBOro nasepa u
onpegeneHue avameTpa BOJIOKOH 2.
OnpepgeneHue OnvHbl BOMHbI CBETA Mpu
nomMoLLM ANpakLUMOHHON peLleTkn 3.
OnpepgeneHue OnvHbl BOMHbLI CBETA Mpu
NMOMOLLM MHTEPdEPEHLNOHHbIX KOrew,
HbtoToHa

Tema 20. Bsaumopgencrteme
3NEKTPOMAarHMTHOrO N3ny4yeHust ¢
BeLlecTBOM. 3akoHbl Penelis, byrepa.
MonsipusoBaHHOE 3M1EKTPOMArHUTHOE
nsnyyenune. 3akoH Manioca

WTtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTaumm 1 npoMexyToyHas attectaums
(Ok3ameH)

17

17

17

30

2,5

24,5

Paspgen 7. KBaHTOBas ontuka

Tema 21. TennoBoe n3y4yeHne. 3akoHbl
TENI0BOro U3ny4eHus

MpakTtnyeckoe 3aHsATME: OCHOBHLIE
XapakTePUCTUKM TEMNITOBOrO U3NyYeHUs.
Mogenb yepHoro Tena. 3akoH Kupxroda.
3akoH CtegaHa-bonbumMaHa. 3akoH
cmelleHmns BuHa

Tema 22. ®otoachdekT. Adpdekt KomnToHa
MpakTuyeckoe 3aHSATHE: YpaBHEHNE
OnHwTenHa. "KpacHas rpaHunua”
doToahekTa. NameHeHne onnHbI BOSHbI
npu acppekte KomntoHa

JTabopaTopHas pabota: 1.0npegeneHne
paboTbl BbIxoaa hOTOINEKTPOHOB 2.
M3yyeHune BHyTpeHHero potoadpdekTa

Tema 23. ®opmyna lNnaHka. NocTosHHas
MnaHka. BonHbl ae Bponns. KopnyckynspHo-
BOJSTHOBOW Ayanusm

MpakTnyeckoe 3aHATME: COOTHOLLEHNE
HeonpeaeneHHocTten "enseHbepra
IlTabopaTtopHas pabota: Onpegenexue
NOCTOAHHOM NaHka ¢ NoOMOoLLbO
ONTUYECKOro NMpoMeTpa

10

Tema 24. BonHoBas dpyHkums. YacTtuua B
OAHOMEPHON NOTEHUMANBHON AMe.
YpaBHeHue LpeaunHrepa

MpakTnyeckoe 3aHsaTME: YpaBHEHNE
LWpeanHrepa onsa Yactuubl B ave

13

Pasgen 8. AtomHas cdusnka. dPusmka
TBEepAoro tena. dusmka atomMHOro sigpa

16

Tema 25. CtpoeHune atoma. OnbIThbl
Pesepdopaa. Teopus bopa

MpakTnyeckoe 3aHsaTME: BopoBckas Teopus
BOAopoaonofobHoro atoma

JTabopatopHas pabota: OnpegenexHune
NoCTOsIHHbIX Puabepra u MNnaHka no nuHuam
cnekTpa ucnyckaHus Bogopoaa

Tema 26. YpaBHeHue LWpeguHrepa ana
aToma Bogopoga

12




Tema 27. 3oHHas Teopust TBEPAbIX TEN.
Jlasepbl

JlabopaTtopHas pabota: M3ydeHne p-n
nepexoga B NofynpoBOAHMKAX

Tema 28. CTpoeHne aTtoMHbIX Saep.
PaguvoaktuBHocTb. [leneHve agep. AgepHboie
peakunn. OnemMeHTapHble YacTuubl
MpakTuyeckoe 3aHsaTue: OnpeneneHve
nepuoga nonypacnaga pagmoakTMBHOIo
BeLlecTBa

12

WUtoro B cemecTpe (Ha kypce anga 3A0)

10

KoHcynbTaumu 1 npoMexyToyHasi attectauus
(Ok3ameH)

32 16 16

89

2,5

24,5

Bcero koHTakTHas pa6orta un CP no
AucumnnuHe

168,25

263,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4ebHbIM NaHoOM He NPeayCMOTPEHO

5. ®OH[1 OLIEHO4HbIX CPELCTB AN NPOBEOEHUA NPOMEXYTOYHOW ATTECTALIMU
5.1 OnucaHue nokasarenen, KpUTEePUEB N CUCTEMbI OLLEHUBaHWA pPe3ynbLTaToB o6yyeHus

5.1.1 NMokasaTenu oueHUBaHUA

Koa
KoMneTeHuunn

MokasaTenu oueHnBaHUA pe3ynbTaToB o6yqu|/|;|

HanmeHoBaHne oueHOYHOro
cpencrea

dopMynnpyeT 1 MHTEPNPETUPYET OCHOBHbIE 3aKOHbI:
MEeXaHWUKN, MONEKYNSIPHON (OM3NKM U TEPMOANHAMUKM, SMIEKTPUYECTBA U
onK-4 MarHeTM3mMa, KBaHTOBOMN OU3NKM.

PeluaeT TMnoBble 3agayn No OCHOBHbLIM pa3sgenamM MUsmku.
CooTHocKT cnocobbl 06paboTku pesdynbTaToB y4ebHOro nabopatopHoro
3KCNeprMeHTa C 3ieMeHTaMmn TEOPUM NOrPELLHOCTH.

5.1.2 Cuctema n KpuTEPUM OLLlEHMBAHUA

Kputepuun oueHnBaHnsa cphopMMpoOBaHHOCTU KOMMETEHLNIA

LWkana oueHnBaHus

YcTHoe cobecenoBaHue

MucbMeHHas paboTa

O6yyatoLmiica nokasbiBaeT BCECTOPOHHEE
1 rnybokoe 3HaHMEe OCHOBHbIX (PU3NYECKUX
3aKOHOB, CBOGOHO OPUEHTUPYETCS B
OCHOBHbIX MOHATUSIX, TEPMUHAX U
onpeaeneHusix Npu oTeeTe; yCBOU
OCHOBHYIO W 3HAKOM C AOMOSNTHUTENbHOMN

5 (oTnnyHO) nuTepaTypou; 06 bACHAET B3aMOCBA3b
OCHOBHbIX (PU3MYECKNX 3aKOHOB U UX
3Ha4yeHWe ans nocneayowen
npodeccroHanbHoM AeATeNbHOCTY;
NposiBNsiET TBOPYECKMUE CNOCOBHOCTU 1
LUMPOKYHO 3pYAULIMNIO B UCMONb30BaHUN
y4yebHoro martepuana.

npenoaasatend.

O6yyvaroLmiica nokasbiBaeT 4OCTATOUHbIN
YPOBEHb 3HAHWI OCHOBHbIX PU3NYECKMX
3aKOHOB, OPUEHTUPYETCS B OCHOBHbIX
NOHATUSAX U ONpeaeneHnsx; yCBoun

4 (xopoLwuo) OCHOBHYIO NMTEpaTypy; Aonyckaet
He3HauYUTeNbHbIE NMOFPELUHOCTY NpK
OTBeTax Ha BOMPOCHI 3K3aMeHaLMOHHOro
ouneTta n JONONHUTENbHbIE BOMPOCHI




OO6yuvatowminca nokasbiBaeT 3HAHWSA
y4yebHoro matepuana B MUHUManbHOM
ob6beme; MoXeT cchopmynupoBaTb
duanyeckmne 3akoHbl, MOHATUA U
onpegenexHnsi, HO Npu 3TOM, Aornyckas
fonblLloe KONMYeCTBO HEMPUHLIMNUNAMbHbLIX
ownBOK; 3HAKOM C OCHOBHOW NUTepaTypo;
[ONnycKaeT CyLLeCTBEHHbIE OLWNOKKN B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
MX Nog pyKoBOACTBOM Mpenogasarens.

3 (ynoBneTBOpPUTENBLHO)

OO6yuatowmincsa He MeeT 4OCTaTO4YHOro
YPOBHS 3HAHUSA ANCUUNANHBI, HE MOXeT
chopmynmnpoBaTb OCHOBHbIE hU3NYECKMNE
3aKOHbI; NIIOX0 OPUEHTUPYETCH B OCHOBHbIX
2 (Hey[oBMNEeTBOPUTENbHO) | MOHATUAX U ONPeferneHnsx; Nnoxo 3HakoM
C OCHOBHOW nNuTepaTypon; gonyckaeT npwm
OTBETE Ha 3K3aMeHe CyLLIEeCTBEHHbIE
OLNOKN N HE MOXET YCTPaHUTb UX Aaxe
noJ pykoBoACTBOM MpenogaBaTens.

Ob6yuvatownimncs nokasblBaeT BCECTOPOHHEE
1 rnybokoe 3HaHNe OCHOBHbIX (PU3NHECKNX
3aKOHOB, CBOOOHO OPUEHTMPYETCS B
OCHOBHbIX NMOHATUSIX, TEPMUHAX U
onpefeneHusix; yCBOUI OCHOBHYHO 1
3HaKOM C JOMNOMHUTENBHON NUTEpaTypou;
MOXeT 06 bACHNTL B3aMMOCBSI3b OCHOBHbIX
PU3NYECKNX 3aKOHOB U NX 3HAYEHWEe ans
nocnegyowen npodeccnoHarnbHoOn
[EeATENbHOCTU; NPOSIBNSIET TBOPYECKME
CNOCOBHOCTN B UCMOMNb30BaHUN y4eBHOro
maTtepuvana.

3ayTeHo

Ob6yvarowmmnca He umeeT JOCTaTOYHOro
YPOBHS 3HAHUSA OANCUUMNINHBI, HE MOXET
chopmynmnpoBaTb OCHOBHbIE hU3N4ECKNE
3aKOHbI; MSI0OXO OPUEHTUPYETCH B OCHOBHbIX
MOHATUSAX N ONpeaeeHnsIX; NIoxXo 3HaKOM
C OCHOBHOW

He 3a4teHo

nuTepaTypou;aonyckaeT npu oTBeTe Ha
3a4eTe CyLEeCTBEHHbIE OLIMOKM U He MOXET
YCTPaHUTb UX Aaxe nog PyKOBOACTBOM
npenoaaearens.

5.2 TunoBble KOHTPOIbHbIE 3a4aHUs MU UHble MaTepuanbl, Heo6xoAuMbIe ANt OLeHKU 3HaHUIA, YMEHUH,
HaBbLIKOB U (MNK) onbiTa AEATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbIX BONPOCOB

Ne n/n | dopmMynMpoBKM BOMPOCOB

Cemectp 1

KuHemaTtuka nocTynaTesibHOro ABM>XXeHusa MaTepMaanoﬁ TOYKU

KuHematuka BpawlaTesibHOro ABM>XXeHuna MaTepmaanoﬁ TOYKM 1 TBEpOoro tena

Ceasb mexay NIUHENHBLIMU U YrnoBbIMU XapakTepuctukamm OBmxeHua.

OuHamuka noctynatenbHOro aAswxeHus. NoHsaTue ueHTpa nHepummn. 3akoHbl HbloToHa

MoHaTne 06 nvnynbce, MOMeHTE MMnysnbca, MOMEHTE CUIbI

MomeHT nHepumn TBepaoro Tena

[nHamunka BpallaTenbHOro ABMXeHUs TBEpAOro Tena. Bropon 3akoH HeloTOHa Anst BpawaTenbHOro ABUKEHUS

I'Ipe,D,CTaBneHme 0 MexaHUu4eCcKon Hepruun. KunHeTunyeckas, noteHumnansHasa SHepru4. Pa6oTta cunebl

O] N |||~ ]|WIN]|F

3akoH COXpaHeHusa MeXxaHU4ecKom aHepruun

=
o

3akoH COXpaHeHuna nmnynbca

=
=

3akoH COXpaHeHna MOMeHTa nMmnyrbca




CeolicTBa NpoCTpaHCTBa U BpeMeHn: OAHOPOAHOCTb NPOCTPAaHCTBa, N30Tponua NpocTpaHcTBa, OAHOPOAHOCTb

12 BpemeHun. CBSA3b C 3aKOHaMW COXpaHeHUs
13 lMpeobpa3oBaHusa KOOPAMHAT U BpeMEHU B Knaccuyeckom pumanke. MNpuHLMn oTHocuTensHocTy Manunes
14 MoctynaTbl JWHWTeNnHa
15 MpeobpasoBaHusa koopanHaT 1 BpeMmeHu JlopeHua
16 Cnepncteusi 3 npeobpasoBaHuin JlopeHua
17 PensaTuBUCTCKMIA 3aKOH CNOXEHUS CKOPOCTEN. PenatnemncTckaa guHaMmmka
18 B3anmocBssiab macchl 1 aHeprun. ®opmyna SMHLWTENHA
19 MoHATMe 06 obLuen Teopnn OTHOCUTENBHOCTHU
20 KonebatenbHoe aBmxXkeHune. [apMoHMYeCKUEe NMHENHbIE KonebaHus
21 CnoxeHve ogHOHanpaBnieHHbIX U B3aMHO  NeprneHAnKYNSapHbIX konebaHun
22 3atyxatowme konebaHms
23 BbIHyxaeHHble konebaHusa. Pe3oHaHc
24 BonHbl B ynpyron cpege
25 YpaBHeHue niocKom BOMHbI
26 BonHoBoe ypaBHeHune
27 OcHoeHble nonoxenuss MKT rasos. VioeanbHbIi ras
28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [JanbToHa
29 MapameTpbl MaKPOCOCTOSAHMS CUCTEMB. TepMoguHamumyeckas Temnepartypa v AaBrneHue. YpaBHeHue
MenpgeneeBa-KnanerpoHa
30 Yucno cteneHen ceoboabl MONEKyn naeanbHOro rasa. Pabota n BHyTPEHHsIS 3Heprusi naearnbsHOro rasa
31 lMepBoe Hayano TepMoAMHaMUKN
32 M3onpouecchbl
33 TennoemkocTb naeanbHOro rasa
34 ApunabaTtunyeckuii npouecc. YpaBHeHne agmnabaTbl
35 MoHaTtne 06 sHTponum no Knaysuycy. KadectBo aHeprum
36 Crartuctmdeckmi Bec. QHTponus no bonbumany
37 BTopoe Ha4ano TepMogMHamMukm
38 PacnpegeneHue monekyn no ckopoctsaMm (pacnpegeneHne Makcsenna)
39 BapomeTtpuyeckasn popmyna.
40 PacnpegenexHne monekyn no sHeprusm (pacnpegenexHme bonbumaHa)
41 dusnyeckasa knHeTnka. CpegHasa anuHa csobogHoro npobera n acpeKTUBHbBINA AUaMeTp MOSEKY
42 #BneHuns nepeHoca
43 ArperaTHoe cocTosiHme BewecTBa. Kpuctannudeckue n amopdHbie Tena
44 YpaBHeHUe COCTOSAHNA peanbHOro rasa. 3aoTepmbl peanbHOro rasa
45 dasoBble nepexoabl. TponHas Touka
46 Mopenu ctpoenus xugkocten. [NoBepxHOCTHOE HaTshkeHne. KanunnsipHble sBneHus
Cemectp 2
a7 OnekTpudeckue 3apsgbl. Mogenb Toue4HOro 3apsija u MoAenu ¢ HenpepbiBHbIM pacnpeaeneHnemM 3apsia
48 3akoH KynoHa. HanpskeHHOCTb areKTpocTaTu4eckoro nosns.
49 lMoTok BekTOpa HanpsKeHHOCTU aneKkTpocTaTuyeckoro nons. Teopema aycca ans sBekropa E
50 PacuyeT anektpuyeckoro nons cdepbl C NOMOLLBIO TeopeMmsbl [aycca
51 PacueT anekTtpuyeckoro nonst 6eCkoHeYHOM NAOCKOCTY € NOMOLLbIO TeopeMsl ["aycca
52 PacyeT anekTpu4eckoro nons 3apsikeHHoro wapa ¢ NoMoLbo Teopemsbl [[aycca
53 PacueT anekTpryeckoro nons 3apshKeHHOro umnMHapa ¢ nomoLlblo Teopemsl Maycca
54 lMoTeHUman anekTpocTaTM4YeCcKoro noss.
55 MoTeHuunan nons 3apsikeHHon cdepbl
56 B3anmocessb Mexay HanpspkeHHOCTBIO U NOTEeHLManom
57 Lnpkynsumsa sektopa E. Teopema o uupkynsaumm Bektopa E
58 MocTosHHbBIV anekTpudeckun Tok. Crnna Toka. BekTop NNOTHOCTU TOKa
59 3akoH Oma B MHTerpaneHon n anddepeHumanbHon dopmax.
60 OneKkTpoaBuXKyLLas cumna UCTOYHMKA TOKa
61 3akoH [xoynsa JleHua B uHTerpansHon u auddepeHumnansHomn popmax
62 OnekTpuyeckoe none B BewecTse. [1onspHble 1 HENONSAPHbIE OUANEKTPUKN
63 [nanekTpykn BO BHELUHEM 3NEKTPUYECKOM nore. Bektop nonsipusoBaHHoCTW. [uanekTpuyeckas

NpoHNUAeMOCTb




64 MarHuTHoe none B Bakyyme. BekTop MarHUTHOW MHAYKLMM

65 MHAyKuMst MarHMTHOro Nons NPAMONIMHEHOro NpoBoAHMKa ¢ TokoM. 3akoH bBuo Casapa Jlannaca

66 Mone kpyroBoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHMTHOM nore

68 Cwuna JlopeHua

69 MoTok BekTopa MarHUTHOWM uHAyKUuMK. Teopema Faycca Ans MHAYKLUM MarHUTHOTO Mnons

70 Teopema O UMPKynaumm nHAyKuMm MarHUTHOro nosna no 3aMKHYyTOMY KOHTYPY. 3aKOoH MOMHOro TokKa.

71 MaruuTtHoe none coneHounaga. MarHuTHoe none TOopounaa

72 fBneHve anekTpomarHMTHOM nHaykumn. 3akoH ®apages fleHua

73 fBneHve camonHaykummn. MHOYKTMBHOCTb KOHTYpa

74 BaaumHas nHaykumsa. TpaHchopmaTop

75 OHeprusa anekTpnYeckoro U MarHMTHoro nons. Bektop MNMonHTUHra

76 YpaBHeHua Makceenna B nHTerpanbHon doopme A5is Bakyyma

MarHuTHoe none B BewecTBe. BekTop HamarHn4yeHHoOCTU. Hanps»keHHOCTb MarHUTHOro nons. MarHuTtHas
NPOHULAEMOCTb

77

78 YpaBHeHua Makceenna B guddepeHumnansHon popme

79 Buabl marHeTrkoB. [JuamarHeTMki U napaMmarHeTmkm

80 deppomarHeTukm

81 OneKTpOMarHUTHble BofHbl. CBOMCTBA 3MEeKTPOMarHUTHbIX BOSH

82 WHTepdepeHumsa ceeTa

83 MHTepdepeHumns B TOHKMX MeHKax

84 MpuHumn MNorreHca ®pexHens

85 Oundppakuna ceeta. MeTtop 30H OpeHens

86 Oundppakunsa dpayHrodepa Ha wenu. AudpakumoHHas  pelleTka

87 Monapusauusa ceeta. Buabl nonspusaumm

88 MonsipusaTtopbl. 3akoH Mantoca

89 Monspu3aumsa npu oTpaxeHun 1 npenomneHmn ceeta. 3akoH bptoctepa

90 [BoriHoe nyyenpenomneHue B kpuctannax. Juxponsm

91 UckyccTBeHHOe ABoViHOE nyyenpenomneHune. Addekt Keppa

92 OnTtunyeckas akTMBHOCTb BellecTB. Adhdekt Papanes

93 PaccesHue cBeta. 3akoH Panes

94 MornoweHne ceeTa. 3akoH byrepa

Cemectp 3

95 Tennosoe nany4veHue. NoHATNE 06 abBCOMTHO YepHOM Tene

96 3aKoHbl TeN0BOro N3ny4yeHus

97 dopmyna Panes-[xuHca. YnbTpadgumonetoBas katactpoda

98 M'mnoTesa MNnaHka. OHeprusa oToHa

99 dopmyna NnaHka Ana nanyyeHus abcontoTHO YepHOro Tena

100 BHewHun dotoaddekt. 3akoHbl hoToaddekTa

101 dopmyna AnHwTenHa ang doToaddekTa

102 | OdbpekT KomnToHa

103 KopnyckynsipHO BONTHOBOW Ayanu3m MUKPOOOBEKTOB

104 M'mnoTesa ge Bponnsa. BonHel ge bponng

105 | Ocobble cBoncTBa MUKPOOOBHEKTOB

106 | CooTHoweHMsA HeonpeaeneHHocTen Men3eHbepra

107 CnepcTtBusi COOTHOLLEHUA HeonpeaeneHHocTen MenseHbepra

108 BonHosasa dyHKuMS. [pruHUUN cynepnosvumm B KBAHTOBOW MeXaHuke

109 YpaBHeHue WpeguHrepa gnst cBo6ogHOM YacTulbl

110 YacTtuua B 6eckoHe4vHo rny0boKon ogHOMEpPHOW NoTeHumnansHon ave. KBaHToBaHue aHeprum

111 CtpoeHue atoma. OnbiThl Pesepdopaa

112 MocTtynatel Bopa

113 | OnbIT ®paHka n MNepua

114 | Teopus Bopa atoma Bogopoaa v BOAOPOA0Noa06HbLIX MOHOB

115 3aKOHOMEPHOCTM B aTOMHbIX CMEKTpax

116 Hepoctatku Teopuun bopa




117 YpaBHeHue LLpeguHrepa gnga atoma Bogopona

118 |KsaHTOBble uncna. MpocTpaHCTBEHHOE KBAHTOBaHWE

119 MpuHuun Maynm

120 MHoroanekTpoHHble aTombl. [lepunoguyeckun sakoH MeHgeneesa

121 | 3oHHas Teopus TBepablX Ten. MeTannbl, AN3NeKTPUKn

122 MonynpoBogHukun. NMpoBogumocTn p 1 N TUMNOB

123 | CUMMEeTpUYHbBIE N aHTUCUMMETPUYHBIE BOMHOBbIE (DYHKLMKU. BO30HbI 1 (DEPMUOHbI

124 CraTtuctuka ®Pepmu-fupaka. YpoeHb depmu

125 KoHTakTHaga pasHOCTb NOTEHLManoB

126 TepmoanekTpudecTso. Tepmonapa

127 p-n nepexon

128 MonynpoBogHMKOBbIE TPUOA,

129 CnoHTaHHOE U BbIHYXAeHHOe n3ny4yeHue. Jlasepbl

130 TpexypoBHeBas cxema nasepHon reHepauun. MetactabunbHbIN ypOBEHb

131 UeTblpexypoBHEBasi CxeMa na3epHow reHepaumm

132 HekoTopble NpMMeHeHUs nasepHoro n3ny4yeHns

133 | CTpoeHue aToMHOro sapa. QHepPrusa CBA3W HYKNOHOB B aape. M3oTonsbl

134 | OedpekT macchl. YaenbHas aHeprusi CBA3U HYKNOHOB B Aape. SaepHblie cunbl

135 Mogenwn agpa

136 PagnoakTtuBHOCTb. 3akOH pagnoakTUBHOIO pacnaja

137 Buapbl pagmoakTMBHOro pacnaga

138 AnepHble peakumun. LienHasa peakuusa Ha MeaneHHbIX HeMTPpoHax

139 AnepHbii peaktop

140 TepmosigepHas peakuus

BaanmogencTaune pagmoakTUBHOIO N3NyyYeHns ¢ BelecTBoM. bruonornyeckoe gencrene pagnoakTUBHOIO
n3nyvyeHus

141

142 Knaccudumkaumsa anemeHTapHbIX Yactuu. [NoHATue o ctaHaapTHOWM Mogenu

143 KeapkoBasi Mmogens aapa

5.2.2 TunoBble TeCTOBbLbIEe 3af4aHnsA
He npeaycmoTpeHo

5.2.3 TnoBble NPaKTUKO-OpUEeHTUPOBaHHbIe 3adaHusA (3agaym, Kemcbl)

1. TBepgoe Teno BpallaeTcsi BOKPYr HEMOABMKHOM OCKU MO 3aKOHY @ = 6t-2t3, pag. HanTtu yrnosoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccowu 2 kr nepemeLryaetca cunon F Baonb ocu X. KoopamHaTta Tena MeHAeTcs No 3akoHy X=2t2+t +1, M.
Kakyto paboTy coBepLlumT cmna 3a 2 c?

3. 3a Bpems 1c amnnuTyaa 3aTyxawLmx konebaHun MasiTHUKa ymeHbLUMnach B € pa3. KakoB koadhpuumeHT
3aTyxaHusa 3?

4. B HekoTOpoW TeMnepaTypHON 06nacTy SHTPONUs TEPMOAMHAMUYECKON CUCTEMbI MEHSIETCS C TEMMepaTypom
no 3akoHy S=5T, /K. Kakoe konm4ecTBo TEMNOTLI MOMy4YaeT cuctema npu

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

5. B anekTpocTaTnyeckom none, o6pa3oBaHHOM CUCTEMON pacnpeeneHHbIX 3apsagoB, NoTeHUMan MeHsieTcs no
3aKoHy @=4x2+3z?, B. HalT\ Hanps>keHHOCTb 3NEeKTPUYECKOro noss B To4ke C

KoopguHatamm x=1m, z=1m.

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

7. Cuna Toka B NpOBOAHMKE paBHOMEPHO BO3pacTaeT oT 0 A0 4A B TedeHue 4c. OnpeaenuTb 3apsag,
npoLueaLWwnin Npy 3TOM NO NPOBOAHMKY .

8. MarHuTHbIM NOTOK Yepe3 coneHoung paseH 125B6. MHOyKTUBHOCTL 3TOro coneHounaa S5MH. Onpegenntb
KONM4YeCcTBO BUTKOB CONeHoMAa, eCrnn rno Hemy npoTekaeT TOK cunon S5A.

9. Jlyy cBeTa, npoxoas 4Yepes crior nbga (N1 =1,31), nagaeT Ha anmasHyro NIacTUHKY (n2 =2,42), yacTn4Ho
OTpaxaeTcsl, YaCTUYHO npenomnsieTcs. Kakum gorkeH ObiTb yron nagenHus,

4YTOObI OTPaXKEHHbIV NMyY BblfT MakCUMarnbHO NONApU30BaH?

10. OnpegennTb ANWHY BOMHbI, OTBEYaoLWen MakCumMymMy UcnyckaTenbHoOM cnocobHOCTN abConNOTHO YEPHOTO
Tena, ecnv ero aHepreTnyeckas cBeTUMOCTb paBHa 3BT/cm2.

11. OnpegennTb MakcMarnbHy0 CKOPOCTb OTOINEKTPOHOB, BbipbiIBAEMbIX C MOBEPXHOCTU LIMHKA, N3MyYeHneM
C AnuHou BosHbl 200HM.

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

13. Hantu gnvHy BonHbl ae Bponnsa ansa anekTpoHOB, NPOLIEALNX YCKOPSAOLLYO0 Pa3HOCTb NOTEHLManos
A@=100 B. HayanbHOI CKOPOCTbIO 3NEKTPOHOB MOXXHO NpeHebpeyb.

14. OnutenbHoCTb BO36YXXOAEHHOro cOCcToAHUSA aToMa Bogopoda 10 ¢. Yemy paBHa HeonpedeneHHOCTb B
onpefeneHnn aHepreTM4ecKoro ypoBHs atoma?




5.3 MeToauyeckue matepuansi, onpegensiowme npoueaypbl oLueHMBaHUA 3HaHUN, YyMeHUIA, BnagaeHuin (HaBbIKOB
1 (MNK) NpaKTU4ECKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpomMexXyTo4yHOW atTtecTauum u nopAaaok NIMKBUAaLMN akageMuieckomn

3aA40J1)KeHHOCTU

lMpoBegeHve NPoOMEXYTOYHON aTTecTauun pernameHTMPoOBaHO fokanbHbIM HOpMaTUBHbIM akTom CI6IYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPOISA YyCNeBaeMOCTH U MPOMEXYTOYHON aTTecTaumm obyyaroLwmxca»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum Nno AUCuunianHe

YcTHas +

[NMncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTalMm No AUCLUNNNHe

*B0o3MOXHOCTb NONb30BaTLCSA CNPaBOYHbLIMY Tabnmuamu, KanbKynaTopoMm;
*Bpemsa Ha noarotoBky oTBeTa no 6unety 45 MUHYT.

NHasa

6. YYHEBHO-METOAMYECKOE N UH®OPMALIMOHHOE OBECIMNMEYEHMUE AUCLUNMIIUHDI
6.1 YyebHasa nutepaTtypa

ABTOp | 3arnasue M3paTtenbcTBO | [oa n3paHma | Ccbinka
6.1.1 OcHoBHas y4ye6Has nuTtepaTypa
Bonkos, A. I"., Kypc dounankn. KeaHTtoBas EkaTepuHOypr: http://www.iprbooksh
MoB3Hep, A. A,, dusnka Ypanbckuit 2017 0p.ru/106401.html
Menkunx, A. B. denepanbHbIN
yHMBEpCUTET
OmuTpresa, E. U. duanka Capartos: Ain Mu 3p 2019 http://www.iprbooksh
Meguna op.ru/79822.html
Kpachos, 1. O., ®usnka. B 2 yactsax. Y.1 KpacHosapck: Cnbupckuii http://www.iprbooksh
KyopsBsuesa, O. A, roCy1apCTBEHHbI 0p.ru/107230.html
Mapkosa, O. 0., YHUBEPCUTET HayKun 1 2020
FOwkosa, E. 0. TEXHOMOrU NMeHU
akagemuka M. ®.
PelweTHeBa
Bonkos, A. ®., Kypc cdounankn. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnvesa, T. 1. ®usnyeckne OCHOBbI . 0p.ru/105812.html
MexaHukn. MonekynsipHas Poxeuk: HOHe"'-K,””
duraunka n TepMmoanHamuka. Ha""V'OHa”bH'i'” 2019
OnekTpocTaTtuka. TEXHUHeckin
[MOCTOAHHBIN 3NEKTPUYECKUIA yHuBepcnTet
TOK. QnekTpoMarHeTnam
6.1.2 lononHuTenbLHasa y4ebHasa nutepartypa
CabbinuHckuin, A. B. dusmka B 3agadax 4Y.2. Benropoa: Benropoackui http://www.iprbooksh
dnekTpocTaTuka, rocyaapCTBEHHbIN 0p.ru/106207.html
MOCTOSIHHbIN TOK, TEXHOMOorM4ecknm 2019
ANeKTpoMarHeTnsm yHuBepcuTeT um. BT
LyxoBa, 36C ACB
HacoHos, A. [., dusmka B Nnpumepax u BapHayn: AnTanckui http://www.iprbooksh
HoBuunxumHa, T. U., 3agadvax rocyaapCTBeHHbIN 2017 0p.ru/102878.html
[lexuncosa, H. H. nefarornyeckui
yHVMBEpcuTeT
Kabnykosa H.C. ®un3nka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHWKN N MOTEKYNAPHON cne.: crierynt 2019 tp_ext_inf_publish.ph
hU3nKN p?id=2019125
CrtenaHoBa, B. A, ®unsnka. MexaHuka un Mocka: Miapgatenbckuii 2020 http://www.iprbooksh
YBapoga, U. 9. MorekynspHasi pusmka Jom MUCuC 0p.ru/106744.html
3to3uH, A. B., ®dunsmka. Y.1. MexaHuka Mockea: Akagemuieckuii http://www.iprbooksh
Mockosckui, C. B., ) 2020 0p.ru/110169.html
Typos, B. E. npoekT
MepmuHosB, A. B., O6was cdusnka. 3agaum ¢ CapartoB: Bysosckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLLeHnsMn obpasoBaHne op.ru/95156.html




6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U MH(OPMALIMOHHO-CNPABO4YHbIX CUCTEM

1.EQnHbIN nopTan MHTEpPHET TECTMPOBaHUSA B cdhepe obpasoBaHnsa [ANeKTpoHHbIN pecypc]. URL:http://iwww.i-
exam.ru/.

2 MHdopmaumoHHas cuctema «EgnHoe okHo focTtyna k obpasoBaTenbHbIM pecypcamy [QNEKTPOHHbIN pecypc).
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas umanko-maTemaTndeckas bnbnmnorteka [OneKTpoHHbIA pecypc).
URL:http://eqworld.ipmnet.ru/ru/library.htm./

4.dnsnyecknin MHOOPMaLNOHHbIN nopTan. [OnekTpoHHbI pecypc]. URL:http://phys-portal.ru/

5.Bcsa umsumka. NosHaBaTenbHbI nopTtan. [OnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/

6.Matepuansl HdopmaunoHHo-obpasoBaTenbHOM cpeabl 3ao4Hon oopmbl 0byveHusa Cr6ryrnTa
[OnekTpoHHbI pecypc].

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

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

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

6.3 NepeyveHb NULEH3NOHHOro U CBOGOAHO pacnpocTpaHsAeMoro NporpamMmMHoOro oéecrne4vyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6XoAMMON ANA ocyLlecTBNeHUA o6pa3oBaTenbHOro
npouecca no AucumnnuHe

NabopaTtopHoe oGopyaoBaHue Ana U3y4yeHUs pas3aenioB KBaHTOBOW ONTUKMN U SMEKTPOCTaTUKA U SNEKTPUYECKNI
TOK.

AyauTtopusi OcHalleHne

MynbTumMeguinHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A PyA H P A
ayguTopus

CneunanuanpoBaHHasi mebenb, gocka
YyebHasa aygutopus
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