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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

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

1.2 3agaum AUCLUUNIIUHDI:

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

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

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

*BecTtu npodeccroHarnbHbIi aHanua pesynbTaToB Hay4yHo-N1abopaTopHOro 3KCnepuMeHTa

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

1.3 TpeboBaHus k NnpeaBapuTEeNbLHOM NOAroToBKe 06yyYatroLerocs:
MpenBapuTenbHasi NOAroTOBKA NpeanonaraeT co3gaHne oCHOBLI Anst GopMMpPoBaHMSA KOMNETEHLNI, yKa3aHHbIX B . 2,
npw N3yYeHnn QUCUMUNINH:

OucumnnuHa 6asvpyeTcst Ha KOMNEeTEHLMSAX, CDOPMUPOBAHHbIX Ha NpeablayLlleM YpoBHe obpasoBaHus

2 KOMMNETEHUNUN OBYYAIOWEIoCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlMK-1: Cnocob6eH NnpuMeHATbL ecCTeCTBEHHOHaYy4YHble U ObOLEenHXeHepHble 3HaHUA, MeToAbl MaTeMaTUYECKOro
aHanusa n mogenupoBaHuA B NpocdeccuoHanbHON AeAaTeNIbHOCTU

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: ucnonb3oBaTb (jI)VI3VI‘-IeCKI/Ie 3aKOHbl U OOBACHATHL Ct)VI3VI‘-IeCKVIe ABNeHna AOnd peweHua 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: Cnocob6eH npoBOAUTL U3MEPEHUA NapaMeTPOB MaTepuarnoB, U3aenuim U TeXHONMOrM4YecKux npoueccoB

3HaTb: OCHOBHbIE (PU3NYECKNE BEMNMNYMHBI U (HU3NYECKNE KOHCTAHTBI, X ONpeaerneHne, CMbICI U eUHULBI UX U3MEPEHUS;
rokasartenv v MeTofbl U3MepeHns hU3NYECKUX BESNTNYNH;

napamMeTpbl ¥ XapakTEPUCTUKM N3MEPUTESbHBLIX NPUBOPOB;

MeToAbl OnpefeneHns NorpeLlHOCT! (PU3NYECKMX BEMNUYMH;

CpeAcTBa Ansi UBMEPEHNsI OCHOBHbIX NapaMeTpoB (N3NYECKUX BENMUYNH

YMeTb: Npon3BOANTbL N3MepPeHNS ON3NHECKNX BEMNUYH;

npaBubHO 3KCMnyaTupoBaTtb obopyfoBaHue AN usMmepeHns uandeckux BennymH;
aHanuanposaTtb (PM3n4eckme NpoLecchl U CONOCTaBNATL NONyYeHHbIE pPe3yrbTaTbl UBMEPEHUI;
OLEeHUBaTb NOrpeLlHOCTb N3MePEHHON ON3NYECKOWN BEMNNYNHBI

Bnapetb: HaBblikamu npakTn4yeckoro npuMeHeHna MeTonoB U3MepeHud C*)VI3I/N€CKVIX BENMNYNH B I'IpOCbeCCI/IOHaJ'IbHOVI
AeATENNbHOCTHU;

HaBblkaMUN pacyeTa I'IOFpGLIJHOCTGVI n3mepaemMblix q:)l/l3l/|‘-leCKVIX BEJTNYNH;

HaBblkaMW KOMMOHOBKW OTYETOB MOJTy4YEeHHbIX pe3ynbTaTtoB




3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas paboTa

o &
= NHHoBaU,. dopma
HavmeHoBaHue 1 cogepxaHue pasgenos, | § £ 0O CP 4 P
- s @< | Jlek. Mp. Nab. ¢opmbl TekyLiero
TeM 1 y4eBHbIX 3aHATUI 22w (vacebl) o
oL (4acwl) | (4ackl) | (vachkl) 3aHATMN | KOHTpPONSA

Paspgen 1. MexaHuka

Tema 1. KuHemaTuka noctynatensHoro n
BpaLLaTENbHOro ABMKEHUS
MpakTtnyeckoe 3aHaTMe 1. KnHematumka 2 2 5
nocTynatenbHoro asmxeHusi. KuHematumka
BpaLlaTenbHOro ABUMXEHUS

Tema 2. lnHamuka nocTynaTenbHOro u
BpaLlaTenbHOro ABWKEHNSA TBepOoro Tena.
3akoHbl HbloToHa

MpakTnyeckoe 3aHaTHe 2. IMHamMmKa
nocTynaTenbHOro 1 BpallaTenbHOro K
OBWXKEeHUs

Tema 3. CBoKCTBa NPOCTPaAHCTBA U BPEMEHM.
3aKoHbl COXpaHEHUsT 3HePruun, UMMyIbCa,
MOMEHTa umnyrsbca

MpakTnyeckoe 3aHaTME 3. 3aKOHbI
COXpaHEeHMUs1 SHEPTUN, NMMyIbCa, MOMEHTa
uMnynbca

MpakTnyeckoe 3aHsTHE 4. BoinonHeHne
KOHTpOnbHOW paboTbl N1

Tema 4. dnemeHTbl cneunanbHon 1 obLuen
TEopuM OTHOCUTENBHOCTU

Pasgen 2. MexaHunyeckue konebaHuns u
BOJHbI

Tema 5. CBobogHblEe rapMOHNYECKMEe
konebaHus. 3atyxaroLime 1 BblHY>XAEHHbIE 1 4
konebaHwusi. Pe3oHaHc 1

Tema 6. Ynpyrue BonHbl. BonHoBoe ©
ypaBHeHne

MpakTnyeckoe 3aHsTHe 5. CBoboaHbIE
rapmoHunyeckue konebaHus. CnoxeHve
konebaHui. 3atyxatoLmne konedaHus.
Ynpyrue BOMHbI

Pasgen 3. MonekynsapHas dusuka u
TepmoguHamumka

Tema 7. MKT ngeanbHbix rasos. [lepeoe
Ha4ano TepMoauHaMnknu. TennoemKoCTb
lMpakTuyeckoe 3aHATHE 6. YpaBHeHne
COCTOSIHMA ngeanbHoro rasa. Msonpouecchbl

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

Tema 9. CtaTucTnyeckme pacnpegeneHms
Makcsenna " BonbumaHa. 2 5
BapomeTpuyeckas

Tema 10. ABneHunsa nepeHoca. ArperatHoe
COCTOsIHME BellecTBa

MpakTunyeckoe 3aHaTME 8. BbiNnonHeHune
KOHTpOnbHOM paboTbl Ne2

WUtoro B cemecTpe (Ha kypce anga 3A0) 16 16 49

KOHcyﬂ bTaunn N NPoOMeXyTo4YHadA

artTectauuna 2,5 24,5




Paspgen 4. OnekTpu4ecTBo U MarHETU3M

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

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

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

JlabGopaTopHoe 3aHaTHe: BBeaeHmne B Teoputo
norpewHocten. Metoabl 06paboTku
pe3ynbTaTtoB U3MepPEHUN
"OnekTponameputenbHbie Npudopsbl. Knacc
TOYHOCTU ANEKTPOU3MEPUTENbHBIX MPUOOPOB.
OnpepgeneHune norpeLHocTn npmubopa no
Knaccy To4HocTn"

Tema 12. dnekTpuyeckoe nose B BELLECTBE.
OnanekTpukn. MNonapunsaumsi AMSNEKTPUKOB B
AMEeKTpPUYECKOM none. Heprusd
3NEKTPMUYECKOro Nossi. ANeKTpUIECcKnii Tok
MpakTtnyeckoe 3aHsaTME 11. 3aKoHBbI
NMOCTOSIHHOMO TOKa

JlabGopaTtopHoe 3aHsTHe: Pasgen
"OnekTpu4ecTao”

Tema 13. MarHuTHOE none B Bakyyme.
3akoHbl marHeTnama. AeneHune
3NEKTPOMarHMTHOM MHAYKUNN. Y paBHEHMUS
Makcsenna B nHterpansHon popme ang
BaKyyma.

MpakTnyeckoe 3aHsaTME 12. 3aKOHbI
mMarHeTmama. Cuna JlopeHua. lNpaktnyeckoe
3aHsaTUe 13. 3akoH nonHoro Toka. AenexHue
3ANEKTPOMarHMTHON MHOYKLUN
JTabopatopHoe 3aHsTue: Pasgen
"MarHeTtunam"

MpakTnyeckoe 3aHsaTMe 14. BbinonHeHne
KOHTponbHoM paboTbl Ne1

Tema 14. YpaBHeHus Makcsenna B
andpdepeHumnansHon opme.
OneKkTpoMarHuTHble BorHbl. CBONCTBA
3NEeKTPOMarHUTHbIX BOMH. NHTepdepeHumns n
ondpakums

Tema 15. B3anmopgencrteue
3NEKTPOMAarHUTHOIO U3Iy4YeHUs C
BewlecTBoM. 3akoHbl Panes, byrepa.
MonspnsoBaHHOE 3NEKTPOMAarHnTHoe
n3ny4deHve

ITabopatopHoe 3aHsTUe: Pasgen
"MNonapusauus ceeta”

Pasgen 5. KsaHToBas dumsmka. dPumsnka
TBEpAoro tena. AaepHasa gusmka

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

MpakTnyeckoe 3aHsTME 15. 3aKOHbI
TEennoBoro nanyyeHusi. PotoacpdekT.
OddhekT KomntoHa




Tema 17. KopnyckynsapHo-BOfHOBOK
ayanuam. BonHbl ae bponns. CooTHoLwEeHUs
HeonpepeneHHocTen enseHbepra.
BonHoBas dyHkumsa. YpasHeHue LpeaunHrepa 2 2
MpakTuyeckoe 3aHsaTME 16. COOTHOLLIEHME
HeonpepeneHHocTen 'enseHbepra.
YpaBHeHue LpeanHrepa

Tema 18. 3oHHas Teopusa TBEPAbIX TEN.

Jlazepbl

JTabopaTopHoe 3aHATHe: Pasgen: "KBaHToBas

dusuka"

Tema 19. CTtpoeHne aToMHbIX 94ep.
PagnoaKkTMBHOCTb. AfepHble peakuum
MpakTnyeckoe 3aHsaTne 17. BoinonHeHne
KOHTPOIbHOM paboTbl Ne2

Wtoro B cemecTtpe (Ha kypce ans 3A0) 17 17 17

KOHch'IbTaLI,VIVI N NPOMEXYTOYHadA aTtTecTauund

30

(Ok3ameH) 2.5

24,5

Bcero koHTakTHas pabota u CP no

OVCUUNNnHe 88

128

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OH} OLIEHO4YHbIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALMUA

5.1 OnucaHue nokasareneun, KpUTEPMEB U CUCTEMbI OLlEHUBaHUS pe3ysibTaToB 00y4eHusA
5.1.1 NMokasaTtenu oueHUBaHUA

Kon
KOMMeTeHUun

lMoka3aTenu oueHMBaHWA pe3ynbTaToB obyyeHus

HanmeHoBaHMe oLeHOYHOro
cpencTtea

OlK-1

dopmMynunpyeT 1 MHTepnpeTUpyeT OCHOBHbIE 3aKOHbI:

MeXaHWKWN, MONEKYNSAPHON PU3NKN 1 TEPMOAMHAMUKK, NEKTPUYECTBa U
MarHeTn3mMa, KBaHTOBOW OU3NKN.

CooTHocuT cnocobbl 06paboTkm pedynbTaTtoB y4ebHoro nabopaTtopHoOro
3KCNEPUMEHTA C 3rIEMEHTaMU TEOPUM NOTPELLHOCTU.

PelwaeT TMnoBble 3a4a4n No OCHOBHbIM pa3gernamM Uusnku.

OlK-3

®opmynupyeT 1 0BbSICHAET cnocobbl U3MepeHns PU3NYECKUX BENUYMH
U MeToAbl orpeaeneHns NorpeLLIHOCTU.

PasnuyaeTt n 060cHOBLIBaET BbIOOP M3MEPUTENBbHbBIX NPUOOPOB.
Onpepgenset cuctemy npubopa, LeHy AeneHus 1 ero NorpeLiHocTb.
AHanuampyeT Nony4eHHsble pe3ynbTaThbl.

PelwaeT TWNOBbIE, KONMMYECTBEHHbIE U KAYECTBEHHbIE 3afayun.

5.1.2 Cuctema n KpUTEPUM OLLIEHMBaAHUSA

LLikana oueHmBaHu4

Kputepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMIA

YcTHoe cobecenoBaHme MncbmeHHas paboTta

5 (oTnnyHO) nuTepaTypou; 06 bACHAET B3aMOCBSA3b

O6yyatoLmiica nokasbiBaeT BCECTOPOHHEE
1 rny6okoe 3HaHne OCHOBHLIX (U3NYECKUX
3aKoHOB, CBODOJHO OPUEHTUPYETCS B
OCHOBHBbIX MOHATUAX, TEPMUHAX U
ornpeaeneHnsax npu oTBeTe; yceoun
OCHOBHYO U 3HAKOM C JJOMONHUTENBHON

OCHOBHbIX (hM3NYECKNX 3aKOHOB U UX
3HayYeHue Ans nocregyroLen
npocheccuoHanbHoM AeaTenbHOCTY;
NposIBNSIET TBOPYECKMUE CMOCOBHOCTU 1
LUMPOKYIO 3pYOMLMIO B UCMOMNb30BaHUN
y4ebHoro martepuana.




O6yyvatoLLuincs NoKasbIBaeT A0CTaTOUHbII
YPOBEHb 3HAHWIN OCHOBHbIX (PU3NYECKNX
3aKOHOB, OPUEHTUPYETCH B OCHOBHbIX
MOHATUAX U onpeaeneHnax; yCBourn

4 (xopoLuo) OCHOBHYI0 NUTepaTypy; AornyckaeT
He3HauMTenbHble MOrpeLHOCTY NpK
oTBEeTax Ha BOMPOCHI 3K3aMeHaLMOHHOro
GuneTta u 4ONOMHUTENbHBIE BOMPOCHI
npenoaaeaTens.

Ob6yuvatowmimnca nokasbliBaeT 3HaAHMSA

3 (yRoBneTBOpUTENLHO) y4eBGHOro Matepuana B MUHUManbHOM

ob6beme; MOXeT chopmynmpoBaTb
duanyeckmne 3akoHbl, NOHATUSA U
onpefenexHnsi, Ho Npu 3ToM, Aonyckas
O0onbLLIOE KONMMYECTBO HENMPUHLMMUANbHbIX
owmnboK; 3HaKOM C OCHOBHOW NuTepaTypou;
OornycKaeT CyLLEeCTBEHHbIE OLLNOKN B
OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHUTb
MX Nog pyKoBOACTBOM Mpenogasarens.

Ob6yuatowmincsa He UMeeT 40CTaTO4MHOro
YPOBHS 3HaHWUS OUCLUMIMUHBI, HE MOXET
chopMynmnpoBaTh OCHOBHbIE hU3nyeckume
3aKOHbI; NINOX0 OPUEHTUPYETCH B OCHOBHbIX
2 (HeynoBneTBoOpUTENbLHO) | MOHATUAX U ONPeaeneHNaX; NoXo 3HaKoM
C OCHOBHOW NUTepaTypou; OoNyCcKaeT npu
OTBETE Ha 3K3aMeHe CYLLECTBEHHbIE
OLLUMOKM U HE MOXET YCTPaHUTb X gaxe
rnop, pykoBoACTBOM npernogaBaTens.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUA UNU UHbIe MaTepuaribl, HeO6XxoAuMbIe ANSl OLeHKN 3HAaHUWA, YMEHUN,
HaBbIKOB U (UNN) ONbiTa AeATeNIbHOCTU
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynmnpoBKM BONpOCOB
Cemectp 1
1 KuHemaTtuka noctynaTternbHOro ABmKeHUs MaTepmanbHOW TOYKU
2 KuHemaTuka BpallaTtenbHOro ABMKEHUS MaTtepuanbHON TOYKU 1 TBEpAOro Tena
3 CBA3b MeXay NMMHEWHBIMW M YIIOBLIMU XapakTePUCTUKaMUN OBMKEHMUS
4 OnHamuka noctynatensHoro AsvxeHust. NMoHATMe ueHTpa uHepuun. 3akoHbl HeloToHa
5 MoHsaTHE 06 UMnynbce, MOMEHTE MMMYNbCa, MOMEHTE CUbI
6 MomeHT nHepuun TBepaoro Tena
7 OvnHamuka BpalLaTenbHOro ABMKXeHUs TBepAoro Tena. Bropon 3akoH HbloToHa Ans BpallaTenbHOro ABMKeHUS
8 MpeacraeneHne o MexaHuyeckom aHeprun. KuHetnyeckas, noteHumanbHas sHeprusi. Pabota cunbl
9 3aKoH coxpaHeHNst MEXaHUYECKOW SHepruu
10 3aKoH coxpaHeHust uMnyrnbca
11 3aKoH coxpaHeHWsi MOMEHTa UMNyrnbca
12 CBoWcTBa NPOCTPaHCTBA Y BPEMEHWN: OOHOPOAHOCTL MPOCTPAHCTBA, N30TPONUSi NPOCTPAHCTBA, OOHOPOAHOCTL
BpemeHun. CBsA3b C 3aKOHaMu COXpaHeHUs
13 MpeobpasoBaHnsa koopaANHAT M BPEMEHM B Knaccuveckon pmaunke. MNMpuHUmMn oTHocuTensHocTn Manunes
14 MocTtynaTbl OWHWTENHa
15 MpeobpasoBaHus koopanHaT 1 BpeMeHu JlopeHua
16 Cnepncteus U3 npeobpasoBaHuii JlopeHua
17 PensTMBUCTCKMIA 3aKOH CNOXEHUS1 CKOPOCTEN
18 PenaTtuBuctckas anHamumka
19 B3anmocsssb Mmacchl 1 aHeprun. dopmyna SuHWTEenHa
20 MoHATne 06 o6Len Teopun OTHOCUTENBHOCTH
21 KonebatenbHoe aBwxeHue. MapMoHMYeckme nuHenHble konebaHus
22 CnoxeHve ogHoHanpaBneHHbIX U B3aUMHO  NeprneHANKYNSapHbIX konebaHunin




23 3aTyxatowme konebaHus

24 BbIHyxaeHHble konebaHus

25 fBneHve Pe3oHaHca

26 BonHbl B ynpyron cpege

27 YpaBHeHue niockom BOSHbI

28 BonHoBoe ypaBHeHune

29 OcHoBHble nonoxeHus MKT rasos. geanbHbin ras

30 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [JanbToHa

31 MapameTpebl MaKpOCOCTOSIHUA CUCTEMb. TepmognHamnyeckasa Temnepartypa v AaBrneHune. YpaBHeHne
MenpeneeBa-KnanerpoHa

32 Yuncno crteneHen cBoOoAblI MONEKyn naeansHoro rasa. Pabota 1 BHyTPEeHHNAS 3Heprua ngeanbHoro rasa

33 MepBoe Hayano TepMoAMHaMUKN

34 M3onpouecchbl

35 TennoemkocTb naeanbHOro rasa

36 Anmnabatunyeckuii npouecc. YpaBHeHne agnabaTsl

37 MoHaTtne 06 aHTponum no Knaysuycy. KadectBo aHeprum

38 Cratuctmdeckmi Bec. QHTponus no bonbLmany

39 BTopoe Ha4yano TepMoanHamMunKm

40 PacnpegeneHue monekyn no ckopoctaMm (pacnpegeneHne Makcsenna)

41 BapomeTtpuyeckasn popmyna

42 PacnpegeneHue monekyn no aHeprusim (pacnpegenerve bonbumaHa)

43 dusmyeckas knHeTuka. CpeaHasa anvHa ceoboaHoro npodera v adheKTUBHLIM AuamMeTp MOMEKY N

44 Oudpdpysusa

45 TennonpoBoAHOCTb

46 fBneHve BA3KOCTU

47 ArperaTHoe cocTosiHme BellecTBa. Kpuctannudeckue n amopdHble Tena

48 YpaBHeHUe COCTOAHNA peanbHOro rasa. I3aoTepmbl peanbHOro rasa

49 dasoBble nepexoabl. TponHas Tovka

50 Mopenu ctpoenus xugkocten. [NoBepxHOCTHOE HaTskeHne. KanunnsipHble sBneHus

Cemectp 2

51 OnekTpudeckue 3apsabl. Mogenb To4e4HOro 3apsifa U MOAENu ¢ HENpepbIBHBIM pacnpeaeneHnemM 3apsiga

52 3akoH KynoHa. HanpspkeHHOCTb 3neKTpocTaTu4ecKoro nons

53 lMoTok BekTOpa HaNpshPKeHHOCTU AaneKkTpocTaTnyeckoro nons. Teopema [Naycca ons sektopa E

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

55 lMoTeHUman anekTpocTaTM4ecKoro nong

56 B3anmocessb Mexay HanpsbKeHHOCTBIO U NOTEeHLManom

57 Linpkynsumsa sektopa E. Teopema o uupkynsaumm Bektopa E

58 MocToAHHBIN aneKprlquKMVl Tok. Cvna Toka. BekTop nnoTHocTu Toka. 3akoH Oma B MHTErpanbHoOm u
anddepeHumanbHon dopmax

59 OnekTpuyeckoe norse B BellecTse. [MonspHbIe U HeNoNsipHble AN3ANEKTpUKU. BekTop nonspusoBaHHOCTH.
OuanekTpnyeckas NpoHULAEMOCTb

60 MarHuTHoe none B Bakyyme. BekTop MarHUTHOM MHAYKLUMK

61 3akoH bBwuo Casapa Jlannaca. HayKums MarHMTHOro nonsi NpsIMOSIMHEMHOrO NPOBOAHMKA C TOKOM. [None
KpyroBoro Ttoka

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

63 lMoTok BekTOpa MarHUTHOM UHAYKuuKn. Teopema o LmpKynsauum Bektopa B. 3akoH nonHoro Toka. Teopema
"aycca ans MHQYKUUmM MarHMTHOro nons

64 MarHuTHOe none coneHounga v Topounaa

65 fBneHve anekTpomarHMTHOM nHAykumn. 3akoH ®apages JfleHua

66 AsneHne camouHaykumn. HOYKTUBHOCTL KOHTYpa. B3anmHasa nHaykums. TpaHcdopmaTtop

67 OHeprusa aneKTpMYecKoro 1 MarHUTHoro nonsi. Bektop MNonHTMHra

68 YpaBHeHus Makcsenna B uHTerpanbHon hopme ang Bakyyma

69 MarnutHoe none B BellecTBe. BekTop HamarHnyeHHoOCTN. HanpsxxeHHOCTb MarHUTHoro nons. MarHuTHas
NPOHNLL@EMOCTb

70 Bugbl marHeTvkoB. lnamarHeTukn u napamarHeTuku, peppomarHeTmkm

71 OnekTpoMarHuTHble BoMNHbl. CBOMCTBA 9MEeKTPOMarHUTHbIX BOJSTH

72 WHTepepeHuns ceeTa




73 Oudpakuus ceeTta. MpuHumn MNonreHca ®penens. Metoa 3oH OpeHens

74 Monsipusauus ceeta. Bugbl nonsipmusaumun. MNonsipmusatopbl. 3akoH Mantoca

75 [OeoriHoe nyyenpenomnenune. ickycctBeHHOe ABoviHOE ny4denpernomnenue. OddekT Keppa

76 OnTunyeckas akTMBHOCTb BelwecTB. Oddekt Papages

77 PaccesiHue n nornolueHne ceeta. 3akoH Panes. 3akoH Byrepa

78 Tennosoe nany4deHue. NoHATre 06 abcontoTHO YepHOM Tene. 3aKoHbI TeNSIOBOro N3NyYeHus

79 ®opmyna Panesa-[xuHca. F'unoTesa NnaHka. ®opmyna MNMnaHka onsa uany4eHnss abcontoTHO YepHoro Tena

80 BHewHun doTtoaddekt. 3akoHbl hoToaddekta. Popmyna duHwTenHa ana dotoaddekTa

81 KopnyckynspHo BONHOBOW Ayanu3m MUKpoobbekToB. unoTtesa ae bpowns. BonHbl ae bpowins

82 Ocob6ble cBovicTBa MVIKpOOﬁ'beKTOBV. CO?THOLIJGHVIH HeonpegeneHHocTew [eiseHbepra. Cneacreus
COOTHOLLEHWsi HeonpeaeneHHocTew enseHbepra

83 BOJ‘IHOBaﬂu(byHKLJ,VIﬂ. MpuvHUMN cynepno3numm B KBAHTOBOW MexaHuke. YpaBHeHue LpeavHrepa ang
cBOGOAHOM YacTuLbl

84 YacTtuua B 6eckoHe4vHo rnybokon ogHOMEpHOW NoTeHumansHon ave. KBaHToBaHue aHeprum

85 CtpoeHune atoma no Pesepdopay. MNoctynatel Bopa. Teopus bopa atoma Bogopoaa u BogopoaonoaobHbIX
NOHOB

86 KBaHTOBbIE Yncna. NpocTpaHCTBEHHOE KBAHTOBaHWE

87 MpuHumn Maynn. MHoroanekTpoHHble aToMmebl. [epnognyeckuin 3akoH Mengeneesa

88 30HHas Teopust TBepAbIx Ten. Metannbl, AnanekTpuku. MNMonynposBoaHukK. MpoBOAMMOCTH P U N TUMOB

89 YpoeHb ®epmun. KOHTaKTHasa pasHOCTb MOTEHUManoB. TepMO3NeKTPUYECTBO. p-N Nepexos

90 CnoHTaHHOe 1 BbIHYXAEeHHOE n3ny4veHune. J1lazepbl. Tpex n YeTbipexypoBHEBAs Cxema NnasepHon reHepauum

91 CTpoeHune aTtoMHOro sapa. QHeprusi CBA3M HYKMOHOB B sape. N3oTonbl

92 HedekT macchl. YaeneHasa aHeprus CBA3n HYKIOHOB B sape. AaepHble cusbl

93 Mogenwn agpa

94 PagunoaktuBHocTb. 3akoH pagnoakTMBHOro pacnaga. Buabl pagmoaktMeHoro pacnaga

95 AnepHble peakumm. LienHasa peakuusa Ha MeaneHHbIX HEMTPOHaxX

96 AnepHbli peaktop

97 TepmosigepHas peakuus

98 BsanmopgencTBme pagnoakTMBHOIO U3ny4YeHns ¢ BewecTBoM. bronornyeckoe gencrene pagmoakTMBHOMO
n3ny4yeHus

99 Knaccudukaumsa anemeHTapHbIX Yactuu. [NoHAaTue o ctaHaapTHOWM Mogenu

100 KeapkoBasi Mmogenb aapa

5.2.2 TunoBble TecToBble 3aAaHuUA

He npegycMoTpeHo




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 aNeKTPMYeCcKoro nons B ToUke C

KoopauHaTamum x=1m, z=1Mm.

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

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

8. MarHuTHbIN NOTOK Yepea coneHong paeeH 125B6. MIHOyKTMBHOCTL 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 (n2 =2,42), yactn4Ho
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
onpeneneHnn SHepPreTMYecKoro ypoBHs atoma?

5.3 MeToau4yeckue matepuanbl, onpegensilowme npoueaypbl OLeHUBaHUS 3HaHMW, YyMeHUN, BnageHun (HaBbIKOB
¥ (VNKN) NpPaKTUYeCKOro onbITa AeATENIbHOCTH)

5.3.1 YcnoBus gonycka o6y4yaroLerocsi K NpOMeXyTo4YHOM aTTecTaumMm 1 NOpsAAoOK NMKBMAALMN aKageMuvecKomn
3a00MKEHHOCTH

lMpoBeaeHe NpoMeXyTO4HON aTTecTaummn pernameHTMpoBaHO fokanbHbIM HOpMaTMBHbIM aktom CMGIMYMNTA
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumnm obydaroLmxca»

5.3.2 ®dopma npoBeaeHNA NPOMEXYTOYHOW aTTecTauMu No AUCLUNIINHE

YcTHas + MNMucbmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 Oco6eHHOCTU NpoBeAEHUA NPOMEXYTOYHOM aTTecTauum nNo gUcuuniiuHe

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

6. YYEBHO-METOOUYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE QUCLUUMIIUHDbI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | M3paTenbcTBo | loa nspaxua | Ccblinka
6.1.1 OcHoBHas y4ye6Has nutepaTtypa
AnbikoBa, O. M. MonekynsapHas cdumsmka un AcTpaxaHb: http://www.iprbooksh
OCHOBbI TEPMOANHAMMKN AcTpaxaHcKwiA 0p.ru/99503.html
rocyaapCTBEHHbIN
YHUBEPCUTET, 2019
M3patenbckuii Aom
«AcTpaxaHckui
YHVMBEPCUTET»
Mapwakos, A. H. KeaHTOBas dusmka ang Capartos: Bysosckoe 2019 http://www.iprbooksh
VHXXEHEPOB obpa3soBaHue 0p.ru/86463.html
A6gpaxmaHoBa, A. X. dusunka. DnNeKkTpruyecTBo Kazanb: KasaHcKkuii http://www.iprbooksh
HaLMOHanbHbIN 0p.ru/95059.html
nccrneaoBaTenbCKum 2018
TEXHOJTOTMYECKUN
yHUBEpCUTET




OmuTtpmes, O. C.,
Ncaesa, O. B.,

dusuka. Kpatkmii kypc

TamboB: TamboBcKuin
rocygapCTBEHHbIN

https://www.iprbooks
hop.ru/122988.html

Ocunosa, UN. A., TexXHU4YEeCKU 2021
Xonogunuh, B. H. yHuBepcuteT, 96C ACB
6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa
Kysbmuyesa, B. A., Kypc nekuuin no obuuen Mocksa: MockoBcKkas https://www.iprbooks
MoHomopes, O. A. dusnke. Yactb |. MexaHuka rocygapcTBeHHas 2016 hop.ru/65845.html
1 MOneKynsapHasa dusnka aKageMus BOSHOro
TpaHcnopTa
CasenbeBa M. 1O. dursunka. DNeKTpMYecTBO U http://publish.sutd.ru/
MarHeTuaMm. JlabopaTopHble cne.: Cnierynta 2015 tp_ext_inf_publish.ph
paboThl p?id=3121
bapcykos, B. ., ®dusnka. MexaHuka Tam6oB: TamboBcKui http://www.iprbooksh
,D,MVITpVIeB, O.C. I'OCWJ,apCTBeHHbIVI 2015 op.ru/63918.htm|
TEXHUYECKUN
yHuBepcuteT, O6C ACB
Wreirawes, A. A, 3agaym no usmke. Hosocubumpck: https://lwww.iprbooks
MencaxoBuy, HO. T. MexaHuka. MonekynspHas HoBocunbupckuii hop.ru/91200.html
(pr3nka n TepMOANHaMUKA. rocyaapCTBEHHbIN 2017
OneKkTpuyecTeo TeXHUYECKUIN
yHUBEpcuTeT
MepmuHoB, A. B., Obwasn dursmka. 3agaum c CapatoB: BysoBckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLleHnamm obpasoBaHue op.ru/95156.html
BeTpoea, B. T. duauka. C6opHMK 3agay MuHck: Bblwanwas 2015 http://www.iprbooksh
LKona op.ru/48021.html
Omutpunesa, H. T, O6was dbunsunka. Tomck: NagaTenbckuin https://www.iprbooks
Yarnkosckas, O. H., leomeTpuyeckas n BofnHoBasi Jom Tomckoro 2020 hop.ru/116814.html
EOHapHVIKOBa, E. H. ONnTUKa rocygapcTBeHHOro
yHMBEpCUTETA
PomaHoBa, B. B. dusmka. NMpumepsl peLeHns . http://www.iprbooksh
3anay P PeIP MwuHck: PecnybnukaHckuim 0pPru/84903?html
NHCTUTYT
2017
npodeccnoHanbHoOro
obpasoBanus (PUMO)
PymbliHCcKkas . T, ®usmka. llabopaTopHbIn http://publish.sutd.ru/
MBaHoBa C. 1O, NPaKTUKYM. tp_ext_inf_publish.ph
MBaHoB K. I, CamocTosiTensHasi paboTa Cchne.: crneryntn 2017 p?id=2017470
Bes3HocoBa B. B.,
Bypkosa J1. A.
Bansrnna O. A. dusmka http://publish.sutd.ru/
cne.: Ccnierynta 2018 tp_ext_inf_publish.ph

p?id=2018208

6.2 NMepe4veHb NpodeccnoHanbHbIX 6a3 AaHHbIX U1 UH(POPMALNOHHO-CMPABOYHbIX CUCTEM
1.EanHbIN NnopTan MHTEpHET TeCTUPOBaHWs B chepe obpasoBanuns [OneKkTpoHHbIn pecypc]. URL:http://iwww.i-

exam.ru/.

2.MHbopMaLmoHHas cuctema «EgmHoe okHO JocTyna K obpasoBaTenbHbIM pecypcam» [ONeKTPOHHbIA pecypc).
URL:http://window.edu.ru/.

3.YuyebHo-06pa3oBaTenbHas umanko-maTemMaTuieckas bnbnmnorteka [OnNeKkTpoHHbIA pecypc).

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

4. dunanyecknn nHopMaLMOoHHbIN nopTan. [OnekTpoHHbIn pecypc]. URL:http://phys-portal.ru/

5.Bcsa dmsmka. MNo3HaBaTenbHbIN nopTan. [AnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/
6.Matepuansl HdopmaumnoHHo-obpasoBaTenbHOM cpeabl 3ao4Hon dopmbl 0byveHusa Cr6IHYMTA

[OnekTpoHHEIN pecypc].

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

7. OnekTpoHHO-6MbnunoteyHas cucrema IPRbooks. URL:http://iprbookshop.ru/.

8.0nekTpoHHas 6ubnuoteka y4ebHbix naganHun CreryrnTd. URL:http:/publish.sutd.ru/.

6.3 MepeyeHb NULIEH3UOHHOrO U CBO6OAHO pacnNpoCTpaHsAeMOoro nNporpaMmmMHoro o6ecneyeHus

MicrosoftOfficeProfessional

Microsoft Windows




6.4 OnncaHmne maTepuanbHO-TeXHU4YECKOWN 6a3bl, Heo6XoAUMOM ANs OCyLlecTBNeHust o6pasoBaTenbHOro
npouecca no gucumniuHe

AyauTtopus OcHalueHve

MynbTumeauninHoe 060 OBaHuWe, cneunanuanpoBaHHas Mmebernb, Jocka
JlekumoHHas y A PYA H P A
ayauTopus

CneumnanuavpoBaHHas Mebenb, Aocka
YuyebHasa aygutopus
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