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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucuunnuHbl: ChopmMmpoBaTb KOMNETEHLMM 0byyatoLerocst B 06nactu omsmkm 4ns ncnosib3oBaHus
3aKOHOB (pn3MKK, OU3NYEeCKUX METOAOB UCCIeaoBaHMs U aHanu3a B 06beme, He06X0AMMOM Ans NpodeccuoHansHowm
[EeATenbHOCTH

1.2 3apgaum gUCUMNNKUHbI:

* NI3yunTb OCHOBHbIE (PU3MYECKNE 3aKOHbI, FPaHULbl 1 061acTn X NPUMEHEHNS

* PacwumpunTb 1 yrnyouts 3HaHMsa 06 OKpyxatoem Mupe, O XxapakTepe B3anMOCBS3N (hrn3nyecKknx 3aKkOHOMEPHOCTEN U
SIBNEHUI B MPUPOAE, B YeNIOBEYECKON AeATENbHOCTH

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

* HayunTb BeCcTU npodeccroHarnbHblil aHanu3 peayribTaToB Hay4HO-NTabopaTopHOro aKcneprMMeHTa

* YMeTb BECTU CTaTUCTUYeckylo oOpaboTKy pes3ysibTaToB IKCMEPUMEHTOB, CAMOCTOSITENIbHO BblGUpaTb MeToAbl
06paboTkM pe3ynbTaToB N3MEPEHUN

1.3 TpeboBaHuA Kk NpeaBapuTeNibHOM NOArOTOBKE 00yYaloLLerocs:

MpenBapuTenbHas NOAroTOBKA npeanonaraeT co3gaHue OCHOBbI Anst OPMUPOBAHNS KOMMETEHLUNA, YKa3aHHbIX B M.
2, NP1 M3yYeHUn QUCLMMITNH:
OvcuunnuHa 6a3npyeTcs Ha KoMNeTeHUMsAX, CHOPMMPOBAaHHbBIX Ha NpeablayLiemM ypoBHe 06pa3oBaHus

2 KOMNETEHLUMUN OBYYAIOLLEIoCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

OlMK-1: Cnoco6GeH NpUMeHsATb ecCTeCTBEHHOHay4Hble U O6OLenHXeHepHble 3HaHUSA, MeToAbl MaTeMaTU4YeCcKoro
aHanusa v MmogenupoBaHuUA B NpoceccnoHanbLHON feAaTeNbHOCTY;

3HaTb: -OCHOBHbIE q3|/|3|/|l-|e0|<|/|e BeJTMYNHbI N Ct)VI3VI‘-IeCKVIe KOHCTaHTbI, UX onpeaerieHne, CMbICI U eANHULIbI X USMEepPEeHUA,
-OCHOBHbI€ 3aKOHbI qI)VI3VIKVI n q3|/|3|/|l-|e0|<|/|e ABNeHuaA,
-B3aMMOCBA3b (bI/I3I/IKVI C MHXXEeHepHbIMK aucumninnHamm

YMeTb: -ucnonb3oatb CbVISVI‘-IECKVIe 3aKOHbl U 0OBACHATH (bI/ISI/I‘-IeCKI/Ie ABNEeHNA AOnda peleHna pasrindyHbiX 3adad B
I'IpOCbECCI/IOHaJ'IbHOVI 0eATeNIbHOCTU;
-ncnonb3oBaTtb pa3ninyHblie METOAUKN C*I)VISVI‘-IECKVIX VI3MepeHVIl7I, aHanmsnpoBaTtb U O6pa6aTbIBaTb noniy4yeHHble pe3ynbTaThbl

BnapeTtb: -HaBbikamu npakTn4eckoro npuMmeHeHns OCHOBHbIX 3aKOHOB Ct)VI3VIKI/I B ﬂpO(*)eCCMOHaHbHOVI AeATeNIbHOCTHU;
-q)VI3I/I‘-IeCKVIMVI MeTogamMun nccrnegoBaHuna

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas paboTa

cP MHHoBaL. dopma

Jek. Mp. Jab. (yace) (bOprl TeKyLLero
(vacol) | (4ackl) | (4achl) 3aHATUN | KOHTpOMs

HaumeHoBaHWe n cogepxaHue pasfernos,
TEM U y4eOHbIX 3aHATUI

CewmecTp
(kypc ans
3A0)

Pasgen 1. MexaHuka. Teopus
OTHOCUTENbHOCTU

Tema 1. KuHemaTuka noctynaTtenbHOro
OBWXKEeHUs

MpakTtnyeckoe 3aHaTME 1: KnHematumka
nocTtynarenbHOro ABMKeHUs 2 2 4 5
JlabopaTopHas paboTa: BBegeHue B Teoputo
norpeLuHocTen. Metoabl 06paboTku
pes3ynbTaToB U3MepeHui

Tema 2. KuHematunka BpallatensHOro
OBKEHUsA 2 K
MpakTnyeckoe 3aHsaTue 2: KuHematumka 2 2 5 5
BpaLLaTenbHOro ABMXEeHUs

JlabopaTopHas paborta: Pasgen "MexaHuka"

Tema 3. JuHamuka noctynaTernbHOro
OBWKeHnsi TBepAoro Tena. 3akoHbl HbloToHa

Tema 4. luHamnka BpawiatenbHoro
OBWKeHus TBepaoro tena. MoMeHT nHepuum
MpakTnyeckoe 3aHaTHe 3. luHamunka 2 2 5
NnocTynaTenbHOro 1 BpaLlaTenbHOro
OBWKEeHUs




Tema 5. CoricTBa NpOCTPaHCTBA M BPEMEHN.
3aKoHblI COXpaHEHUsT 3HEPTUK, UMMYIIbCA,
MOMEHTa uMmnyrsbca

MpakTnyeckoe 3aHaTME 4. 3aKOHbI
COXPaHEHMUS SHEPTUN, NMMYTIbCa, MOMEHTa
uMnynbca

Tema 6. MocTynaTbl QNHWTENHA. ONEMEHThI
cneumanbHOW Teopun OTHOCUTENBHOCTHU

Tema 7. MpuHUMN SKBUBANEHTHOCTW.
MoHaTne 06 obLien Teopun
OTHOCUTENBHOCTMU.

MpakTnyeckoe 3aHaTME 5. BoinonHeHne
KOHTpOnbHOM paboThbl Ne1

Paspen 2. MexaHun4yeckne konebdaHusa u
BOJTHbI

Tema 8. CBOGOAHbIE rAPMOHMYECKNE
konebaHua. CrnoxeHune konebaHun.

Tema 9. 3aTtyxatoLime 1 BbIHYXXOEHHbIE
konebaHusi. Pe3oHaHc.

MpakTnyeckoe 3aHsTMe 6: CBOOOAHbIE
rapmoHuveckme konebaHus. CnoxeHue
konebaHun. 3aTtyxawowue konedaHus.
JlabopatopHas pabota: Pasgen
"MexaHn4yeckne konebaHus n BOMHbI"

Tema 10. Ynpyrue BonHbl. BonHoBoe
ypaBHEHME.

Pasgen 3. MonekynsapHas dwuauka u
TepmMoguHamumka

Tema 11. MKT ngeanbHbIX ra3oB. 3akoHbl
Asoragpo, [lanbToHa. YpaBHeHue
MeHgeneeBa-KnanenpoHa.
MpakTnyeckoe 3aHAaTHE 7. YpaBHEHME
COCTOSIHMS naeanbHOro rasa.

575

Tema 12. BHyTpeHHss aHeprus
TepMoanHamuyeckon cuctemel. MNepsoe
Havyano TepmoanHaMM1KN.

JlabopaTopHas pabota: Pasgen
"MonekynsapHas dusunka n TepmogmHammka”

Tema 13. Pabota TepmogmHamMmnyeckomn
cuctembl. TennoemkocTb. YpaBHeHue
Manepa.

Tema 14. N3onpoueccel. PaboTa B
nsonpoueccax. AgnabaTnyeckuii npouecc

Tema 15. QHTponua. BTopoe Havano
TepmoanHamukn. Teopema HepHcta
lMpakTuyeckoe 3aHsaTUe 8. M3onpouecchl.
lMepBoe 1 BTOpoe Havyano TepmMmoanHamMmKkn

Tema 16. CtaTnctnyeckme pacnpegeneHms
Makcsenna n bonbumaHa. bapomeTtpunyeckas

dopmyna

Tema 17. ABneHuns nepeHoca. ArperatHoe
COCTOsIHME BellecTBa

MpakTunyeckoe 3aHaTMEe 9. BbinonHeHune
KOHTpOnbHOM paboTbl Ne2

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyTodHas attectaumns
(3auerT)

34

17

17

75,75

0,25

Pasgen 4. nekTtpu4ecTBo

Tema 18. OnekTpocTaTmka. dnekTpudeckue
3apsgbl. 3akoH KynoHa. MNpoctpaHcTBEHHOE
pacnpegeneHune 3apaga. MNpuHumn
cynepnosnuum.

MpakTuyeckoe 3aHsTue 10. 3akoH KynoHa.
MpuHUMN cynepnos3numm cus.




Tema 19. SnekTpnyeckoe none B BakyyMme.
HanpspkeHHOCTb 3NeKTpnYecKoro nons.
Ovnonb B anekTpu4eckom nore.
JlabopaTopHasi paboTa. BBogHoe 3aHATHE
"OnekTpouameputensHble Nnpubopbl. Knacc
TOYHOCTU 3IEKTPOU3MEpPUTENBHBIX NPUOOPOB.
OnpepgeneHune norpeLwHocTn npubopa no
Knaccy ToyHoctn"

Tema 20. NoTok BekTOpa HanpsXXeHHOCTH
anekTpudeckoro nons. Teopema Naycca anga
BekTopa E. MNpumepbl npumMeHeHns Teopembl
[aycca.

MpakTnyeckoe 3aHaTMe 11. Hanps»keHHOCTb
anekTpocTaTuyeckoro nong. MpuHuun
Cynepno3nunm anekTpuyeckmx nonew. Notok
BekTopa E.

Tema 21. PaboTa cun anekTpoctaTU4eckoro
nons. Unpkynsumsa sektopa E. Teopema o
umpkynauun. MNMoteHyman. Bsaumocssasb
HaMNpPsPKEHHOCTU U NoTeHLmana.
MpakTtnyeckoe 3aHsaTMe 12. Teopema Naycca
ans sBekTopa E. MNoTeHuman
anekTpocTaTnyeckoro nons. Baavmmoceasb
HaMNpPsPKEHHOCTU U NoTeHLmMana.

Tema 22. JnekTpuyeckoe none B
aunanektpukax. Bektop D. dunanektpnyeckas
NpoHULA@eMOCTb. [1pnMepbl BbIMUCTIEHNS
nons B OU3NEKTPUKe

JlabopaTtopHas pabota. Pasgen
"OnekTpuyecTtso”

Tema 23. AnekTpuyecknit Tok. 3akoHbl Oma 1
[xoynsa-JleHua B MHTErpansHou u
anddepeHymnansHon gopme.

Mpaktnyeckoe 3aHsaTMe 13. MNMOCTOSAHHbIN
anekTpuyeckui Tok. 3akoHbl Oma n xoyns-
JleHua

MpakTnyeckoe 3aHsTME 14. BbinonHeHne
KOHTpOnbHOM paboTbl Ne1

Paspgen 5. MarHeTuam

Tema 24. MarHuTHOe none B BakyyMe.
MarnuuTtHasa nHaykums. Cuna JlopeHua.
3akoHbl Amnepa n bruo — Casapa — Jlannaca.
MpakTnuyeckoe 3aHsaTue 15. MarHuTHoe none
B Bakyyme. 3akoH bno-Casapa-Jlannaca.
3akoH Amnepa. Cuna JlopeHua.

Tema 25. lNoTok BekTopa B. Lmpkynsauumsa
BekTopa B. 3akoH nonHoro Toka. NMong
coneHovaa n Topouaa.

MpakTtnyeckoe 3aHsaTue 16: Lnpkynaums
BekTopa B. 3akoH nonHoro Toka. MNone
NPSMOro 1 KPyroBoro Toka.

Tema 26. MarHuTHoOe none B BELLECTBE.
MonekynsapHasa npupoaa ama - u
napamarHetuama. PeppomarHeTunam.

Tema 27. QnekTpoMarHUTHast MHAYKLMS.
3akoH dPapages — JleHua. OHeprus
3NEKTPUYECKOrO Y MarHUTHOTO MOMNeMn.
JlabopaTopHas pabota. Pasgen "MarHetuam"

Tema 28. CamonHaykumns. MIHOYKTUBHOCTb.
BaaumHas nHgykums. TpaHcdopmaTtop.
MpakTnueckoe 3aHaTUE
17.3nekTpoMarHnTHast MHYKUns. 3akoH
dapagesn — lleHua. MHOYKTUBHOCTb KOHTYpa.
cile

CaMOVHAYKLNN.




Tema 29. YpaBHeHunss Makceenna B
WHTerpanbHon bopmMe Ang Bakyyma.
OnddepeHumansHas oopma ypaBHEHUI
Makcsenna.

MpakTtnyeckoe 3aHaTMe 18. BoinonHeHune
KOHTpOrnbHOM paboTbl Ne2

Pasgen 6. aﬂeKTPOMaFHMTHbIe BOJIHbI

Tema 30. AnekTpoMarHUTHbIE BOSTHbI.
CBowicTBa aneKTpoMarHMTHbIX BOSIH.
MCTOYHUKM 3NEKTPOMarHMTHbIX BOSH.
Oundopakumsa n nHtepdepeHLms.

Tema 31. Bzanmopgencrteue
3MEKTPOMArHUTHOIO  M3Iy4YeHus ¢
BellecTBoM. [lncnepcus. 3akoHbl byrepa n
Panes.

Tema 32. EcTecTBeHHbIN U NONAPU3OBAHHbIN
ceeT. Matematnyeckasa mogens. NonyyeHue
Nonsipu3oBaHHOrO CBeTa.

JlabopaTopHas pabota. Pasgen
"Monapusaums ceeta”

Tema 33. [JBonHOe nyvyenpenomreHune.
[Ounxponsm. NckyccTBeHHOE ABOMHOE
ny4yenpenomnexne. 3ddekt Keppa. 3akoH
Mantoca

Tema 34. OnTndeckass akTUBHOCTb BELLLECTB.
McKyccTBeHHOE BpallleHMe NiocKoCTH
nonspusaumun. ekt Papages.

Utoro B cemecTtpe (Ha kypce ans 3A0)

32

16

16

53

KoHcynbTauum 1 npoMexyToyHasa atrectaums
(Ok3ameH)

2,5

24,5

Pasgen 7. KsaHToBasa npupoga uanyyeHus

Tema 35. Tennosoe n3nyyYeHne 1 3aKOHbI
abcontoTHO YepHoro Tena. ®opmynel Panesa —
[xnHca un Nnaxka.

MpakTnyeckoe 3aHaTMe 19. Tennosoe
nany4yeHne. 3akoHbl CTtedaHa-bonbymaHa u
BuHa

Tema 36. BHewHuin dpoToadhpexT. 3akoHbl
doToadpekTa. YpaBHeHUE JMHLITENHA.
Odpdekt KomnToHa.

MpakTnyeckoe 3aHsaTue 20. BHewHui
doToadpekT. ddhdekT KomnToHa
JlabopaTopHas pabota. Pasgen "KsaHToBas
dumamka"

Tema 37. CtpoeHune atoma. Teopus bopa
aToma BoAopoAa 1 BogopoaonodobHbIX
MOHOB. 3aKOHOMEPHOCTM B aTOMHBbIX
cnekTpax.

MpakTuyeckoe 3aHsaTUe 21. Teopusa bopa
aToma BoAopoAa U BOOOpOAONoA00HbIX
noHoB. CepuanbHas dopmyna.
JTabopaTopHas pabota. Pasgen "KBaHToBas
dunsunka"

Tema 38. KopnyckynsipHO-BONTHOBOW
ayanuam. BonHbl ge Bponns. CooTHoLeHNA
HeonpegeneHHocTten "en3eHbepra.
MpakTnyeckoe 3aHaTMe 22. BonHbl e
Bporins. CooTHOWeEeHNss HeonpeaeneHHoCTeN
en3eHbepra.

lMpakTunyeckoe 3aHaTMe 23. BoinonHeHne
KOHTpOnbHOM paboTbl Ne1

2,5




Pasgen 8. KBaHTOBO-MexaHU4eckoe
onucaHue maTepun. ANeMeHTbl PU3NKU
aTOMHOro agpa.

Tema 39. BonHoBas gyHKuns. BpemeHHoe 1
cTauuoHapHoe ypaBHeHus LLpeaunHrepa.
MpakTnyeckoe 3aHsTME 24. BonHoBas
dyHKums. YpasHeHue LWpeguHrepa

Tema 40. Yactuua B 6€CKOHEYHO rnyboKom
noTeHumansHom sime. AToM Bogopozaa.
MpakTnyeckoe 3aHaTHe 25. Yactmua B
©eckoHe4vHOo rnyboko NoTeHUManLHOM ame ¢
HeNpoHMLaeMbIMU CTEHKAMM

Tema 41. KBaHTOBbIE YMCna.
MpocTpaHcTBEHHOE KBaHTOBaHMeE. [puHLMN
Maynw.

JlabopaTopHas pabota. Pasgen "KBaHToBas
dumamka"

Tema 42. MHOroaneKkTpoHHbIE aTOMbI.
Meprnoguyeckun 3akoH [.1. MeHgeneesa.

Tema 43. 3oHHasa Teopus TBEpAbIX TEN.
JlabopaTopHas pabota. Pasgen "KBaHToBas
pusmka"

2,5

Tema 44. KsaHTOBblE CTAaTUCTUKMN.
Cratuctmka ®epmum — [Jupaka. YpoBeHb
depmn.

Tema 45. KoHTakTHasa pa3HOCTb
noTeHumnanos. TepMO3NEKTPUYECTBO.
O ekt 3eebeka. Tepmonapa.

Tema 46. p-n — nepexog.
MonynpoBogHuKoBbIE NpUbopbI. AP dEKT
MenbTbeE.

JlabopaTopHas pabota. Pasgen "KBaHToBas
pusmka"

Tewma 47. Jlazepbl. BolHyxgeHHOe nanydeHue.
Tpex- n YeTblpeXypoBHEBAs Cxema Nas3epHou
reHepaumu. Tunbl Nasepos.

JTabopaTopHas pabota. Pasgen "KBaHToBas
dunsunka"

Tema 48. CTpoeHne aTOMHbIX gaep. AHeprus
CBSA3WN HYKINOHOB. AgepHble cunbl. Mogenu
agpa

Tema 49. EcTecTBeHHas pagMoaKkTMBHOCTb.
3akoH paguoakTMBHOro pacnaga. Buabl
pacnapfos. [1pasuna cmeLLeHns.

Tema 50. JeneHne atoMHbIX 9aep. LienHas
peakums. AgepHble peakTopsl.

Tema 51. Bunonornyeckoe gencrene
paguoakTMBHOrO nany4veHus. MNMoxatne ob
aneMeHTapHbIX YacTuuax.

MpakTnyeckoe 3aHsaTUE 26. BoinonHeHne
KOHTpOsbHOM paboTbl Ne2

UTtoro B cemecTpe (Ha kypce ansa 3A0)

34 17 17

49

KoHcynbTaumm n npomexyToyHas aTTectaumns
(Ok3ameH)

2,5

24,5

Bcero koHTakTHas paborta n CP no
OUCLUUNIIMHe

205,25

226,75

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTpoBaHue y4ebHbIM MnaHoM He NpedycMOTPeHo




5. ®OH OLIEHOYHbIX CPEACTB AN NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALUA

5.1 OnucaHune nokasarteneun, KpuTepmeB U CUCTEMbI OLLeHUBAHUSA pe3yNbTaToB 00y4eHusA
5.1.1 NMokasaTtenu oueHUBaHUA

Kon
KOMMeTeHUUn

MokasaTtenu oueHnBaHus pe3ynbTaToB O6y‘-IeHI/1ﬂ

HanmeHoBaHme oueHOYHOro
cpeactea

OriK-1

dopMynupyeT 1 MHTEPNpeTUPYyeT OCHOBHbIE 3aKOHbI:
MEXaHWKWN, MONEKYISIPHOM (OU3NKN N TEPMOAMHAMUKU, NEKTPUYECTBA U
MarHeTu3mMa, KBaHTOBON HU3NKH.
PeluaeT TMnoBble 3agayn No OCHOBHbLIM pasaenamM hUsmnku.

CooTHocuT cnocobbl 06paboTkn pesynbTaTtoB y4ebHoro nabopaTtopHoOro
3KCMNepMMEHTa C 3fieMeHTaM1 TEOPUM NOTPELLHOCTH.

5.1.2 Cuctema u KpuTepumn oueHMBaHUSA

LWkana oueHnBaHus

Kputepumn oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA

YcTHOe cobecenoBaHue

MucbMeHHas paboTa

5 (0Tnn4HO)

Obyuatowmicsa nokasblBaeT BCECTOPOHHEE
1 rnybokoe 3HaHNe OCHOBHbLIX (PU3NYECKNX
3aKOHOB, CBOOOHO OPUEHTMPYETCS B
OCHOBHBbIX MOHATUSIX, TEPMUHAX U
onpeaeneHnsix Npu oTeeTe; yCBOUI
OCHOBHYIO 1 3HAKOM C JOMOSNTHUTENBHOM
nuTepaTypom; 00bACHAET B3aMMOCBA3b
OCHOBHBbIX (P3NYECKMNX 3aKOHOB U NX
3HaveHue Onsa nocnegyroLlen
npodeccnoHanbHOM AEATENBHOCTY;
NposiBNSET TBOPYECKNE CMNOCOBHOCTU U
LLIMPOKYIO 3pYAULIMIO B UCMOMb30BaHUK
y4yebHoro matepuana.

4 (xopoLwuo)

Obyuatowwmiics nokasbiBaeT JOCTATOUHbIN
YPOBEHb 3HAHWI OCHOBHbIX (OU3NYECKUX

3aKOHOB, OPUEHTUPYETCS B OCHOBHbIX
NOHATUSIX U ONpPeaeneHnsx; yCBoun
OCHOBHYI0 NUTEpATypy; AonyckaeT
He3HauYuTenbHbIe MOrPeLIHOCTU Npu
0TBETax Ha BOMPOCHI 3K3aMEHALMOHHOTO
GuneTa v 4ONONHUTESbHLIE BOMPOChHI
npenogaeaTens.

3 (yooBneTBopUTENbHO)

O6yyatowmiica nokasbiBaeT 3HaHUS
y4yebHoro matepuana B MUHUManbHOM
obbeme; MoxeT cchopmynupoBaTb
du3nyeckne 3akoHbl, MOHATUSA U
onpeneneHns, Ho Npu 3ToM, AoMnyckas
fonbLIOe KONMMYECTBO HEMPUHLIMNNATBHbLIX
OLUMBOK; 3HaKOM C OCHOBHOW NUTEpPaTypoO;
JonyckaeT CyLleCTBeHHble ownbku B
OoTBEeTe Ha 3K3ameHe, HO MOXET YCTpaHUTb
UX NoA PyKOBOACTBOM MpenogasaTens.

2 (HeypoBneTBOPUTENBHO)

O6yyaroLmincs He UMeeT JOCTaTOYHOro
YPOBHS 3HAHUS AUCUMMNIIVHDBI; HE MOXET
CcPOpMynMpoBaTb OCHOBHbIE hU3nyeckme
3aKOHbI; NINOX0 OPUEHTUPYETCH B OCHOBHbIX
MOHATUAX U ONPeaeNeHusIX; NoXo 3HaKOM
C OCHOBHOW NUTepaTypoW; OOMycKaeT npu
OTBETE Ha 3K3aMeHe CyLLIeCTBEHHbIE
OLUMBKN U HEe MOXET YCTPaHUTb UX Aaxe
nop, pykoBoACTBOM npernoaaBaTens.




O6yyatoLmiica nokasbiBaeT BCECTOPOHHEE
1 rny6okoe 3HaHue OCHOBHbIX (PN3NYECKNX
3aKOHOB, CBOBOHO OPUEHTUPYETCS B
OCHOBHBbIX MOHATUSX, TEPMUHAX U
onpeaeneHnsx; ycBOUn OCHOBHYIO U
3HaKOM C JOMOMHUTENBHON NUTEpPaTypou;
MOXeT 06 bACHUTb B3aMMOCBSI3b OCHOBHbIX
PU3NYECKNX 3aKOHOB U UX 3HAYEHMe Ons
nocnegytowen npogeccuoHarnbHoOn
AeATenbHOCTU; NPOosiBNSeT TBOpYeckue
Cnoco6bHOCTN B UCMOMb30BaHNN y4ebHoro
mMaTepuana.

3ayTeHo

Ob6yuvatowminca He umeeT 4OCTaTOYHOro
YPOBHS 3HAHUS ANCLUMMINHDI; HE MOXET
chopmynmnpoBaTb OCHOBHbIE hU3NYECKNE
3aKOHbI; MNIOXO OPUEHTUPYETCSH B OCHOBHbIX
He 3ayTteHo NOHATUAX U ONpeaeneHnsix; Noxo 3HakoMm
C OCHOBHOW NnUTEpaTypou; AOMNYCKaEeT npu
OTBETE Ha 3a4eTe CyLeCTBEHHbIE OLMOKUN K
He MOXeT YCTPaHUTb UX Jaxe Mof,
PYKOBOACTBOM MpenogasaTtens.

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

Ne n/n | DopMynnpoBKM BONpOCOB
Cemectp 2
1 KnHemaTtumka noctynaTenbHOro ABMXKEHUS MaTepuarnbHON TOYKM
2 KnuHemaTuka BpalaTtensHOro ABMXKEHUS MaTepuanbHOM TOYKU U TBEPAOro Tena
3 CBA3b MexXay NUHENHbIMW W YINOBbLIMW XapakTepUCTUKaMmn OBUDKEHNS.
4 JvHamuka noctynatensHoro ABvxeHus. MNMoHsaTue ueHTpa nHepumm. 3akoHbl HbloToHa
5 MoHsaTue 06 umnynbce, MOMEHTE MMMNyNbca, MOMEHTE CUfbl
6 MomeHT nHepuun TBepaoro Tena
7 OvnHamuka BpaLLaTenbHOro ABMKeHUs TBepAoro Tena. Bropon 3akoH HbloToHa Ans BpallaTenbHOro ABMKeHUs
8 MpegcTtaBneHve o MexaHn4yeckomn aHeprun. KnHetudeckas, noteHumansHas aHeprusa. Pabota cunbl
9 3aKkoH coxpaHeHWsi MexaHU4YeCcKon aHepruu
10 3aKkoH coxpaHeHust umnynbca
11 3aKoH coxpaHeHUss MOMeHTa UMnynbca
12 CaoicTBa NpocTpaHCcTBa Y BpeMeHU: 0QHOPOAHOCTb MPOCTPaHCTBa, N30TPONUS NPOCTPAHCTBA,
OAHOPOAHOCTb BpemeHn. CBA3b C 3aKOHaMW COXpaHeHUs
13 Mpeobpa3oBaHnsa koopanHaT M BPEMEHM B Knaccuveckon pmsuke. MNMpuHUmMn oTHocuTensHocTn Manunes
14 Moctynatel 3WHWTENHA
15 Mpeobpa3oBaHust kKoopanHaT u BpeMeHu JlopeHua
16 Cnepnctsust 3 npeobpasoBaHuin JlopeHua
17 PenaTnBUCTCKWI 3aKOH CROXeHMsA ckopocTen. PenaTueBmncrckas agMHamumka
18 Bsanmocsssb macchl 1 aHeprum. Popmyna DNHWTENHA
19 MoHATne 06 o6Len Teopun OTHOCUTENBLHOCTH
20 KonebatenbHoe aBmxeHue. MapMoHM4eckme NMHenHble konebaHus
21 CnoxeHve ogHoHanpaBneHHbIX U B3aUMHO  NeprneHANKYNSapHbIX konebaHunin
22 3artyxatoLme konebaHus
23 BbIHyXaeHHble konebaHusa. Pe3oHaHc
24 BonHbl B ynpyron cpege
25 YpaBHeHue NrocKon BOMHbI
26 BonHoBoe ypaBHeHue
27 OcHoBHble nonoxeHusa MKT rasoB. VgoeanbHbil ras
28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, [lanbtoHa




I'Iapameprl MaKpOCOCTOAHUA CUCTEMbI. TepMOLMHaMW—IeCKaFl TeMnepartypa n gaBsrieHue. YpaBHeHme

29 o
MengeneeBa-KnaneripoHa

30 Yucno cteneHen ceoboabl MONeKyn naeanbHOro rasa. PaboTta n BHyTpeHHsIA 3Heprusi naeanbHOro rasa

31 MepBoe Havyano TepMoAMHaMUKN

32 M3onpouecchl

33 TennoeMkocTb MaeanbHOro rasa

34 Anmnabartunyeckuii npouecc. YpaBHeHne agnabaTsl

35 MoHaTne 06 aHTponum no Knayauycy. Kauyectso aHeprum

36 Cratuctudeckmi Bec. AHTponmsa no bonbumany

37 BTopoe Hauyano TepMoanHamMuKu

38 PacnpeneneHune monekyn no ckopoctsim (pacnpegenerHve Makcsenna)

39 BapomeTpuyeckas popmyna.

40 PacnpeneneHue monekyn no aHeprusim (pacnpegenexHve bonbumana)

41 dusnyeckas kuHeTnka. CpeaHasa AnvHa ceoboaHoro npodera u ahPeKTUBHLIM AuamMeTp MOMEeKy

42 #BneHuns nepeHoca

43 ArperaTtHoe cocTosiHue BellecTsa. Kpuctannuyeckme n amopdHele Tena

44 YpaBHeHMe COCTOSHMA peanbHoro rasa. Misotepmbl peanbHoro rasa

45 dasoBble nepexoabl. TponHasa Touka

46 Mopaenu ctpoeHus xuakocTen. NoBepxHOCTHOE HaTshkeHue. KanunnsapHble aBneHus
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47 OnekTpuyeckune 3apsgbl. Mogenbs Toue4HOro 3apsga v MOAEnNn ¢ HenpepbiBHbIM pacnpegeneHnem
3apsga

48 3akoH KynoHa. HanpskeHHOCTb 9MeKTpoCcTaTU4ecKoro norsi.

49 lMoTok BeKTOpa HaNpshPKeHHOCTU AaneKkTpocTaTnyeckoro nons. Teopema [Faycca ons sektopa E

50 Pac4eT anekTpuyeckoro nons caepbl ¢ NOMOLLbIO TeopeMbl [aycca

51 PacueT anekTtpuyeckoro nonsi 6eCKOHEYHON NNOCKOCTY € MOMOLLbIO TeopeMsl Maycca

52 PacueT anekTpuyeckoro nons 3apsXXeHHoro Lwapa ¢ nomoLlblo TeopeMsl Faycca

53 PacueT anekTpuyeckoro nons 3apsKeHHoro uunuHapa ¢ nomoLlbo Teopemsl Maycca

54 MoTeHuunan anekTpocTaTM4eCcKoro Nons.

55 MoTeHuwnan nons 3apsikeHHon caepbl

56 B3avMocBs3b Mexay HanpsXXeHHOCTbIO U NOTeHLManom

57 Unpkynsumsa sektopa E. Teopema o uupkynsaumm Bektopa E

58 MocTosiHHbIN anekTpuyeckmin Tok. Cuna Toka. BekTop nnoTHocTh Toka

59 3akoH OMa B MHTErpanbHomn u auddepeHumansHoi hopmMax.

60 AnekTpoaBuXKyLLasa cuna UCTOYHUKA Toka

61 3akoH [xoyns JleHua B MHTerpansHon u anddepeHumansHom gopmax

62 OnekTpuyeckoe none B BellecTse. [MonspHbIe N HENONSPHbIE ANINEKTPUKN

63 [unanekTprku BO BHELLHEM 3rekTpuyeckom none. BekTop nonspusoBaHHoCTU. [uanekTpuyeckas
NPOHNLLaEMOCTb

64 MarHuTHoe none B Bakyyme. BeKTop MarHUTHOM MHAYKLMU

65 MHOyKumMst MarHMTHOrO Nons NPsSIMOSIMHENHOrO NPOBOAHMKA ¢ TOKOM. 3akoH Buo Casapa Jlannaca

66 Mone kpyroBoro Toka

67 3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM Mnone

68 Cwuna JlopeHua

69 lMoTok BekTOpa MarHUTHOW UHAyKunn. Teopema Maycca ons MHAYKUUW MarHMTHOro noss

70 Teopema 0 UMPKyNALUM NHAYKUMM MarHUTHOTO NOMS Mo 3aMKHYTOMY KOHTYpPY. 3aKOH NOMHOro Toka.

71 MarHutHoe none coneHonaa. MarHuTHoe nosne Topovaa

72 AeneHve anekTpomarHMTHon nHaykumm. 3akoH ®apagesn JleHua

73 AeneHve camomHaykumun. MIHOYKTUBHOCTb KOHTYpa

74 B3aumHas nHaykuus. TpaHcgopmaTop

75 OHeprusa anekTpnyYecKoro n MarHMTHoro nons. Bektop MNonHTMHra

76 YpaBHeHus MakcBenna B HTerpanbHown oopme A8 Bakyyma

77 MarHuTHoe norne B BellecTBe. BekTop HamarHM4yeHHOCTU. Hanps»keHHOCTb MarHUTHOro nons. MarHutHas
NPOHMLAeMOCTb

78 YpaBHeHusa Makceenna B gndpdepeHumansHon dopme




79 Buapbl marHeTukoB. luamarHeTukn n napamMarHeTumku

80 deppomarHeTUKn

81 SJ'IGKTpOMaI'HVITHbIe BOnHbl. CBoncTBa QNEKTPOMArHUTHbIX BOJTH

82 MHTepdepeHuns ceeTa

83 MHTepdepeHUmMst B TOHKNX NIIEHKaX

84 MpuHumn MNovreHca PpeHens

85 Oundbpakuna ceeta. Metoq 30H ®peHens

86 Oundppakuns dpayHrodepa Ha wenu. ndpakumoHHas  pelueTka

87 Monapwusauna ceeta. Bugbl nonspusaumm

88 Monsipusatopsbl. 3akoH Mantoca

89 Monsapu3aumsa npu oTpaxeHnn n npenomneHun ceeta. 3akoH bproctepa

90 |OBoiiHoe nydyenpenomMneHve B KpucTannax. Juxpounam

91 WckycctBeHHOe aBoviHoe nydenpenomneHue. AddekT Keppa

92 OnTtunyeckas akTMBHOCTb BelecTB. Oddekt Papages

93 PaccesHune ceeTta. 3akoH Panes

94 MornoweHne ceeTa. 3akoH byrepa

Cemectp 4

95 Tennosoe nany4yeHue. NoHATre 06 abConNOTHO YepHOM Tene

96 3aKoHbl TENNOBOro U3MyyYeHns

97 dopmyna Panes-[xmHca. YnbeTpadgumonetoBas katactpoda

98 N'MnoTesa MNnaHka. OHeprusa oToHa

99 dopmyna MNnaHka anst uany4yeHns abCconoTHO YepHOro Tena

100 [BHewHun doTtoaddekTt. 3akoHbl oToaddekTa

101 |Popmyna DuiHwTenHa Ana poToaddexta

102 Oddekt KomntoHa

103 |KopnyckynsipHO BONTHOBOW Ayarnn3m MUKPOOOBEKTOB

104 |l'vnoTe3a ge bponng. BonHel ge bponns

105 |OcobGble cBOMCTBA MUKPOOOBHEKTOB

106 |CooTHowweHus HeonpeaeneHHocTen enseHbepra

107 |CneactBusa COOTHOLLEHMSA HeonpeaeneHHocTen MenseHbepra

108 |BonHoBas cdyHkumsA. MpuHUMN Cynepno3numm B KBAHTOBON MEXaHUKe

109 |YpaBHeHue LpeanHrepa ans cesoboaHoM YacTuubl

110 [YacTtuua B GeckoHeYHO rinybokon ogHOMEPHONM NoTeHuManbHou ame. KsaHToBaHmne sHeprum

111 CtpoeHue atoma. OnbiTel Pe3epdopaa

112 [MoctynaTtel Bopa

113 |OnbiT ®paHka n lepua

114 | Teopus Bopa atoma Bogopoaa v BoA0opoAonoaoGHbLIX MOHOB

115 |3aKoHOMEpPHOCTU B aTOMHbIX CNEKTpax

116 Hepoctatkun Teopun Bopa

117 |YpaBHeHue LpeanHrepa ansa atoma Bogopoaa

118 |KsaHTOBblE uncna. MNpocTpaHCTBEHHOE KBaHTOBaHWe

119 |MpuHuun MNaynm

120 |MHoroanekTpoHHble atoMmbl. MNeprnoguyecknin 3akoH MeHaeneesa

121 | 3oHHas Teopus TBepAbIX Ten. MeTannbl, AUaNEeKTPUKN

122 |MonynpoBogHukW. MNpoBoaMMOCTU P U N TUMNOB

123 CUMMETPUYHbBIE N AHTUCUMMETPUYHbIE BOJTHOBLIE (PYHKLMW. BO30HBI U hepMUOHDI

124 | Ctatuctmuka ®epmu-Aupaka. YposeHb epmu

125 |KoHTakTHas pasHoCTb NOTeHLManos

126 |TepmoanekTpudecTtBo. Tepmonapa

127 |p-n nepexon

128 |lMonynpoBOAHUKOBLIE TPUOL

129 |CnoHTaHHOE U BbIHY>XAEHHOE M3nyyeHue. Jlasepsbl

130 |TpexypoBHeBasi cxeMa nasepHou reHepaumm. MetactabunbHbIi YpOBEHb

131 YeTblpexypoBHeBasi cxeMa nasepHom reHepauum




132 |HekoTopble NpMMEHEHNs Nas3epHOro U3nyyYeHnst

133 | CTpoeHue aToMHOro siapa. QHeprusa CBA3W HYKNOHOB B sape. M3oTonbl

134 | OedekT macchl. YaenbHas aHeprusi CBA3U HYKINOHOB B Aape. SaepHble cunbl

135 Mogenwn agpa

136 |PagnoakTMBHOCTbL. 3aKOH paavoakTMBHOMO pacnaga

137 Buabl pagnoaktMBHOro pacnaga

138 |faoepHble peakuuu. LlenHasa peakuusi Ha MeaneHHbIX HelTpoHax

139 ApnepHbin peakTop

140 TepmosigepHas peakuus

Bsanmogencteme PaanoaKkTMBHOIO n3ny4eHnsa ¢ BewecTBOM. Buonornyeckoe gencreune
paanoakTnBHOINro N3ny4vyeHuna

141

142 Knaccudmkaumsa anemeHTapHbix 4acTtu,. MNMoHATME 0 CTaHaapTHOW Moaenu

143 KeapkoBasi Mmogenb sapa

5.2.2 TunoBbIle TecTOBble 3aAaHNA

He npegycmoTpeHo
5.2.3 TnoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, Kenchbl)

1. TBepaoe Teno BpalaeTcsl BOKPYr HEMOABWXHOM OCK MO 3aKoHY ¢ = 6t-2t3, pag. Hatu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKM Tena.

2. Teno maccon 2 kr nepemMellaeTtca cunon F Boonb ocu X. KoopamHaTta Tena MeHsieTcsl No 3aKoHy X=2t%+t +1, m.
Kakyto paboty coepLumT cuna 3a 2 c?

3. 3a Bpems 1c amnnuTyaa 3aTyxatowmx konebaHun MasTHMKa yMmeHbLIMnach B e pa3. KakoB koadhduumeHT
3atyxaHus B?

4. B HekoTOpoOW TeMnepaTtypHo 0bnacTi SHTPoONMs TEPMOOUHAMMUYECKOW CUCTEMbBI MEHSETCS C TeMnepaTypon
no 3akoHy S=5T, [1/K. Kakoe Konn4ecTBo TensnoTbl Nony4aeT cuctema npu

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

5. B anekTpoctatmyeckom none, o6pasoBaHHOM CUCTEMOW pacnpefeneHHblX 3apsagoB, NoTeHUmMan MeHseTcs no
3aKOHYy @=4x*+3z2, B. HanTn Hanps»KeHHOCTb 9MEeKTPUYECKOro Nnossi B TOYKe C

KoopauHaTamm x=1m, z=1Mm.

6. OnpegennTb CKOPOCTb 3MEKTPOHA, NPOLUEALLIEro yCKOPSOLWY0 pasHOCTb noTeHuuanos Ag=2,4 B.

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

8. MarHuTHbIN NOTOK Yepea coneHong paeeH 125B6. MIHOyKTMBHOCTL aTOro coneHounaa 5MH. Onpegenntb
KONMYecTBO BUTKOB cosleHomaa, eCnm o Hemy NpoTekaeT TOK curion S5A.

9. lyy cBeTa, npoxoas Yepes crnou nbaa (n1 =1,31), nagaeTt Ha anMasHyto NnacTuHky (N2 =2,42), 4yaCcTU4HO
OoTpaxaeTcsi, YaCcTU4YHO npenomnseTcs. Kakum gormkeH 6biTb yron nageHus,

4YTOObI OTPAXEHHbIN MyY ObIN MaKCUMarnbHO NONAPU30BaH?

10. OnpenennTb ANVHY BOMHbI, OTBEYAIOLWLEN MAaKCUMYMy MCNyCcKaTeNbHOW CNOCOBHOCTU abConMTHO YEPHOro
Tena, ecnv ero aHepreTunyeckasi CBETMMOCTb paBHa 3BT/cm?.

11. Onpegenutb MakcMMarbHYH CKOPOCTb hOTOSNEKTPOHOB, BbipbIBAEMbIX C MOBEPXHOCTU LUHKA, U3NyYeHneM
C ANWHOM BOMHbI 200HM.

12. Kakomy yrny paccesiHusi oTBe4aeT MakCcumMarbHOEe KOMNTOHOBCKOE CMeLLEHNE ASTNHbBI BOSHbI?

13. Hantu gnvHy BonHbl ge Bponnsa ons anekTpoHoB, NPOLUeALLNX YCKOPSIOLLY0 pasHOCTb NOTeHUMarnos
A@=100 B. HayanbHOW CKOPOCTbIO 3MEKTPOHOB MOXHO NpeHebpeyb.

14. OnntenbHOCTb BO30YXAEHHOro COCTOsIHNS aToma Bogopoaa 10 c. Yemy paBHa HeonpeaeneHHOCTb B
onpeneneHun 3HepreTM4eckoro ypoBHs atoma?

5.3 MeToauyeckue maTepuansl, onpegensiowme npoueaypbl oOLeHMBaHUSA 3HaHUW, yMeHUI, BlaaeHui (HaBbIKOB
1 (MNn) NpakTUYECKOro onbiTa AeATeNnbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arowlerocs K NpoMeXXyTo4yHOM aTTecTauum 1 Nnopsiaok NMMKBUAaLumn akageMmnyeckomn
3a00MKEHHOCTHU

MpoBeaeHe NPoOMEXYTOYHOM aTTeCTaLMN PErNaMEHTUPOBAHO JTOKaNbHbIM HOPMaTUBHbLIM aktoM CI6IYITA
«[lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumnm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No gucuunnmHe

YcTHas + [NMncbmeHHasn KomMmnbloTepHoe TecTupoBaHue NHasa

5.3.3 Ocob6eHHOCTHU NpoBeAeHUs NPOMeXYTOYHOM aTTecTaumm No gUcCUUNIMHe

*Bo3MOXHOCTb NONb30BaThCS CNPaBOYHbLIMK TabnuuamMm, KanbKynaTopom;
*Bpems Ha nogrotoeky oTeeTa no 6unety 45 MUHYT.



6. YYEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUMNIIUHBI

6.1 YyebHasa nutepartypa

ABTOp |

3arnasue

N3paTenbcTBO

| oa nspaHna |

Ccblinka

6.1.1 OcHoBHas y4yebOHas nutepartypa

Borkos, A. ®., Kypc dousnkun. B 2 Tomax. T.1. http://www.iprbooksh
Nymnuesa, T. . dusnyeckme oCHOBBI ) y 0p.ru/105812.html
MexaHukn. MonekynspHas Roneuk: D'OHe""Kf"”
dmsmka n TepmognHamuka. HaumoHarbHbIN 2019
AnekTpocTaTuka. TEXHUHECkIN
[MOCTOSIHHBIV 3NEKTPUYECKUI yrusepcuTet
TOK. QnekTpomMarHeTn3m
KpacHos, IN. O., dusmka. B 2 yactax. Y.1 KpacHosipck: Cubupckuin http://www.iprbooksh
Ky,qpﬂBueBa, O. A, I'OCWJ,apCTBeHHbIVI op.ru/107230.html
Mapkosa, O. 0., YHUBEPCUTET HayKn U 2020
HOwkosa, E. 0. TEXHOMOMM UMEHN
akagemuka M. ®.
PeweTHeBa
Omutpunesa, E. . dunsmka Capartos: A Mu 3p 2019 http://lwww.iprbooksh
Meguna op.ru/79822.htmi
6.1.2 lononHuTenbHaa yuyebHas nutepartypa
MepmuHoBg, A. B., O6bwasn dumsmka. 3agaum c CapatoB: BysoBckoe 2020 http://www.iprbooksh
Bapkos, 0. A. peLueHnamm obpasoBaHve op.ru/95156.html
3to3mH A. B,, duauka. MexaHuka M A . http://www.iprbooksh
Mockogckmii C. B., ockea: n"f)”e‘f(f””ec'(”” 2015 op.ru/36623.html
Typos B. E. P
OKkoHOMORa, J1. H., Dusnka: INEKTPUYECTBO U https://www.iprbooks
Myapeuosa, J1. B., marHeTtuam. Y. 2 . hop.ru/98087.html
. Mockea: Nagatenbckuii
Jloraués, . U., MUCHC 2015
Myparos, P. 3., Aom "
Yepeneukon, E. b.
Bonkos, A. ., Kypc duankn. KsaHtoBas EkaTepuHbypr: http://www.iprbooksh
MoB3Hep, A. A., dmsmka Ypanbckuin 2017 op.ru/106401.html
Menkux, A. B. denepanbHbIn
yHMBEpCUTET
CabbinuHckun, A. B. dusnka B 3agadax Y.2. Benropoa;: Benropoackwii http://www.iprbooksh
OnekTpocTaTuka, rocygapCTBEHHbIN op.ru/106207.html
MOCTOAHHbBIN TOK, TEXHOMOrNYecKnit 2019
SNIEKTpPOMArHeTM3mM yHuBepcuteT um. B.T".
Lyxosa, O96C ACB
Kabnykosa H.C. ®dunaunka. OCHOBHbIE 3aKOHbI http://publish.sutd.ru/
MEXaHMKN 1 MONEKYNsiPHON cre.: crieryntg 2019 tp_ext_inf_publish.ph
PU3NKM p?id=2019125
HacoHos, A. 1., dunsmka B npumepax u BapHayn: AnTanckui http://www.iprbooksh
HoBuunxuna, T. U., 3apgadax rocyaapCTBEHHbIN 2017 0p.ru/102878.html
[eHuncosa, H. H. negarormMyeckun
yHVMBEpcuTeT
CrenaHoBa, B. A, dusnka. MexaHuka n Mocksa: Mapatenbckui 2020 http://www.iprbooksh
YBaposa, U. ¢. MornekynapHas dusnka Jom MMNCuC 0p.ru/106744.htmi

6.2 NMepe4veHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CMPABOYHbIX CUCTEM

1.EQMHBIN nopTan UHTEPHET TeCcTMpoBaHusa B cdhepe obpasoBaHms [OnekTpoHHbIn pecypc]. URL:http://www.i-

exam.ru/.

2.MHdopMaumoHHas cuctema «EgnHoe okHO focTyna k obpasoBaTefibHbIM pecypcam» [ONEKTPOHHbIN pecypc).
URL:http://window.edu.ru/.
3.YuyebHo-06pa3oBaTenbHas umsnko-maTemaTudeckas bubnmorteka [ONeKTpoHHbINA pecypc).
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5.Bcs umsumka. NosHaBaTenbHbI nopTan. [OnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/
6.Matepuansl HdopmaumoHHo-o6pasoBaTenbHOM cpeabl 3ao4Hom dopmbl 06yveHus CM6IMYMNTLA

[OnekTpoHHBIN pecypc].

URL:http://sutd.ru/studentam/extramural_student/.
7. dnekTpoHHO-6nbnunoteyHas cncrema IPRbooks. URL:http://iprbookshop.ru/.
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6.3 NepeyveHb NULEH3NOHHOIo U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmHoOro oéecrne4vyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnncaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6Xo0AMMOW ANA OoCcyLlecTBNeHMA o6pa3oBaTenibHOro
npouecca no gucumnniunHe

AyanTtopus OcHalueHne

MynbTumMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P A
aygutopusi

CneumnanuaunpoBaHHasa Mmebernb, focka
YyebHasa aygmTtopusi
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