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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucumnnuubl: ChopmmpoBaTb KOMNETEHLMMN 0by4YatoLlerocs B o6nactv pmankn ans UCnosib3oBaHNs
3aKOHOB (pM3MKKN, U3NYECKMX METOOOB WCCNedoBaHUs W aHanusa B obbeme, Heobxoaumom Ans
npodeccnoHanbHOM eaTeNbHOCTU

1.2 3apgauv AUCLUMUNNUHBI:

* I3yunTb OCHOBHblE hn3NYECKUE 3aKOHbI, FPaHMLbl 1 0611acTh UX NPUMEHEHUS

* Pacwwmpute n yrnybuTb 3HaHUA 006 OKpyxawlwem Mupe, O XapakTepe B3auMOCBA3N PUNYECKUX
3aKOHOMEPHOCTEWN U SIBMIEHUIA B NPUPOAE, B YENTOBEYECKOWN AEATENBHOCTH

* Pa3BuTb HaBbIKM (OU3NYECKOrO MbILLSIEHMS, YMEHUs1 paboTaTh C pasnmyHbiMy npnubopamm

* Hayuntb BecTu npodeccmnoHarnbHbi aHanns pesynbTaTtoB Hay4HO-r1abopaTopHOro aKkcnepMmMeHTa

* YMeTb BECTM CTATUCTMYECKYI0 06paboTKy pe3ynbTaToB 3KCNEPUMEHTOB, CAMOCTOATENBHO BblOMpaTb MeToabl
06paboTkM pe3ynbTaTOB U3MEPEHUI

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTenbHas NoAroToBka NpeanonaraeT co3gaHne OCHOBLI ANs (POPMUPOBAHMS KOMMETEHLUIA, YKa3aHHbIX
B M. 2, MPU N3y4EeHUN ANCLUMIINH:
OucumnnuHa 6asmpyeTca Ha koMneTeHUMs, COOPMUPOBAHHbLIX Ha NpeablayLeM ypoBHe obpasoBaHus

2 KOMNETEHUMN OBYYAIOLWWEIOCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMINNHDbI

OlNK-2: Cnoco6eH ncnonb3oBaTb MaTeMmaTu4yeckue, (*)VI3VI‘-IeCKMe, (*)VI3VIKO-XVIMM‘-IeCKVIe, XnuMmuyeckue metToabl
AnA peweHnna 3agay npod)eccuorlaanoﬁ AeATeNIbHOCTU

3HaTb: pm3nyeckne OCHOBbI MEXaHMKKN, (PU3NKU KonebaHUi U BOMH, aNEKTPUYECTBa U MarHeTM3Ma, 3NeKTPOAMHaAMUKN,
CTaTUCTUYECKON PU3MKM U TEPMOANHAMUKN, KBAHTOBOW PU3NKA

YmMmeTb: pewaTtb TUNoBbie 3agavun, cBA3aHHble, CBA3aHHbIE C OCHOBHbIMU pa3aenamMmu (bVI3MKI/I, ncnonb3oBaTb d)I/I3VI‘-IeCKI/Ie
3aKOHbI Npn aHann3e n peeHnn r|p06r|eM ﬂpO(beCCVIOHaJ'IbHOIZ AEATENIbHOCTH.

Bnapetb: metogamu npoBeaeHuns q)msmqecmx MsmepeHMM, MeTogamMmu KOppeKTHOVI OLEHKMU I'IOI'peUJHOCTeVI npu
nposegeHnn q3VI3VI‘-IeCKOFO QKCNepumMeHTa

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHasa paboTa

o &

5 54 WHHOBaL. | dopma
HaumeHoBaHwue n cogepxanue pasgenos, | § g CP H P

- s 94 ek Mp. J1ab. copmbl TekyLiero
TEeM 1 y4eOHbIX 3aHATUN 3 S (vachbl) -

O £ | (vacwr) | (vacer) | (4acst) 3aHATUNA | KOHTPONS
Pasgen 1. MexaHuka. Teopus
OTHOCUTENBHOCTU

Tema 1. KnHemaTtuka noctynatenbHOro u
BpaLLaTENbHOrO ABMKEHUS

lMpaktnyeckoe 3aHaTMe 1. KnHemaTuka
NnocTynaTenbHOro ABMXEHUsI
MpakTnyeckoe 3aHaTME 2. KuHematuka 2 4 4 9 ra
BpaLlaTenbHOro ABMKEHNS

JlabopaTtopHas paboTta: BeegeHne B
Teoputo NOrpeLlHOCTEN. MeToapbl
06paboTkM pe3ynsTaToB N3SMEPEHUN

Tema 2. duHamuka nocTynaTenbHOro wu
BpallaTenbHOro  ABWXKEHUs  TBepOoro

Tena. 3akoHbl HbloToHa 2 2 10

MNpaktnyeckoe 3aHaTMEe 3. [uHamwukal 1 K
nocTynatenbHoOro U BpalaTenbHoro

OBWDKEHUS

Tema 3. CaoKctBa npocCTpaHCTBaA U
BpeMEHN. 3aKOoHbl COXPaHEHWUsI 3Heprum,
UMMynbca, MOMeHTa MMMyrbca

MpakTnyeckoe 3aHaATME 4.  3aKOHbI 2 2 5 9 r
COXpaHeHUs 3HePrnn, UMMNynbca, MOMeHTa
umnynbsca
JlabopaTopHas pabora. Pasgen
"MexaHuka"
Tema 4. OnemeHTbl cneyuansHon 1 obLen
TEopuM OTHOCUTENTBHOCTH
P 2 2 10,75

lMpakTnyeckoe 3aHATME 5. BbINnomnHeHue
KOHTpOIbHOM paboThbl Ne1




Pasgen 2. MexaHudeckue konebaHus u
BOJTHbI

Tema 5. CaobogHble rapmMoHu4eckune
konebaHus. 3aTyxaroLme U BbIHY>KAEHHbIE
konebaHus. Pe3oHaHc

ra

Tema 6. Ynpyrme BonHbl. BonHoBoe
ypaBHEHME.

MpakTnyeckoe 3aHaTME 6. CBobGOAOHbIE
rapmoHuveckme komnebaHus. CrioxeHue
konebaHui. 3atyxatomne konedaHus.
JlabopaTopHas pabora: Pasgen
"MexaHun4yeckme konedaHns 1 BONHbI"

Pasgen 3. MonekynapHaa  cusuka wu
TepMoanHaMumKa

Tema 7. MKT npeanbHbix rasos. [Nepsoe
Hayano TepMOoAMHaMMKKN. TennoeMKoCTb
lMpakTnyeckoe 3aHATME 7. YpaBHeHWe
COCTOSIHMSA naearnbHoro rasa.
M3onpouecchbl

10

Tema 8. OJ3HTponus. Btopoe Hauano
TepMmoanHamukn. Teopema HepHcTa
Mpaktnyeckoe 3aHaTMe 8.[lepoe
BTOpPOE Ha4ano TepMOANHaMUKM
JlabopaTopHas pabora: Pasgen
"MonekynsapHas dmamka "
TepmoanHammka"

10

ra

Tema 9. Ctatuctudeckme pacnpegeneHuns
Makceenna " BonbumaHna.
BapomeTtpuyeckas opmyna

Tema 10. ABneHus nepeHoca. ArperatHoe
COCTOSIHME BellecTBa

Mpaktnyeckoe 3aHaTne 9. BbinonHeHne
KOHTpOrnbHOW paboTbl Ne2

WUtoro B cemecTpe (Ha kypce ansa 3A0)

10

KoHcynbTaumm n npoMexyTodHas
atTectauus (3auer)

17

17

17

92,75

0,25

Pasgen 4. OnekTpnu4ecTso U MarHeTu3m

Tema 11. OnekTpuyeckoe none B BakyyMme.
BennunHbl, XapakrepusyloLiue
aneKTpocTaTMyeckoe nose, U CBsA3b Mexay
HUMW

Mpaktuyeckoe 3aHATME 10. 3akoH KyrnoHa.
HanpsikeHHOCTb 3MnekTpoCTaTUYECKOro nonsi.
Teopema Naycca

Mpaktnyeckoe 3aHaTMe 11. T[loTeHuuwan.
Css3b Mexay HanpPsHKeHHOCTbIO "
noTeHunanom

JlabopaTtopHass paboTta. BBogHoe 3aHATUE
"OnekTponamepuTenbHele npubopbl. Knacc
TOYHOCTHU 3MNEKTPOU3MEPUTESBbHBIX
npubopos. OnpegeneHve  MOrpeLIHOCTU
npuboba No KNaccv TOYHOCTKN"

Tema 12. SnekTpuyeckoe nosne B BELLECTBE.
OuanexkTpukn. MNonsapusaunsa oUaneKkTpuKos B
3NEKTPUYECKOM none. OHeprusi
3ANEKTPUYECKOTO MONs. DNEKTPUYECKUNIA TOK.
MpakTnyeckoe 3aHATHe 12. 3aKoHblI
NOCTOSIHHOrO TOKa

JTabopaTopHas pabora. Pasgen
"OnekTpnyecTeo”

ra




Tema 13. MarHutHoe none B Bakyyme.
3aKkoHbI MarHeTu3ma. ABneHne
AMEKTPOMarHUTHON  UHAYKUUK. YpaBHEHUSA
MakcBenna B WHTerpanbHonm copmMe pans
BaKyyma.

MpakTnyeckoe 3aHATHe 13. 3aKoHbI
marHeTnama. Cuna JlopeHua.

Mpaktnyeckoe 3aHsaTME 14. 3akOH MOSHOro
TOKa. ABneHne anekTpoMarHUTHON NHOYKLUN.
JlabopaTopHas pabota. Pasgen "MarHeTnsm

Tema 14. YpaBHeHus MakcBenna B
aundepeHymnansHom cdopme.
OneKkTpoMarHUTHblEe BOJIHbI. Csonctea
3NEKTPOMAarHUTHbLIX BOJTH
Mpaktnyeckoe 3aHATME 15. BbinonHeHue
KOHTpOnbHOW paboTbl Ne1.

ra

Paspgen 5. OnTtuka

Tema 15. NuTepdepeHuna sonH. dndpakumnsa
®payHrodepa Ha wenu. [OudpakumoHHas
peleTka

MpakTnyeckoe 3aHsaTue 16. MHTepdepeHLms.
Oudpakums.

Tema 16. B3aumopencteune
3NEKTPOMArHMTHOro N3nyyeHns c
BewecTtBoM. [ucnepcusi. 3akoHbl Byrepa u
Panes

ra

Tema 17. ECTeCTBEHHbIA U NONSPU30BaHHbIN
ceeT. MaTematudeckass mogens. MonyyexHne
Nnonsipu3oBaHHOrO CBeTa.

JTabopaTopHas pabora. Pasgen
"Mongapusaumsa ceeta”

Tema 18. [BonHOe ny4yenpenomneHue.
Ounxpounam. UckyccTBeHHoe OBONHOE
nyyenpenomMmneHune. 3ddekt Keppa. 3akoH
Mantoca.

Tema 19. OnTnyeckas akTMBHOCTb BELLECTB.
WckyccTBeHHoe BpalleHune MOCKOCTU
nonapusaumn. ekt Gapages.
Mpaktnyeckoe 3aHATME 17. BbinonHeHue
KOHTpOIbHOM paboTbl Ne2

WUtoro B cemecTpe (Ha kypce ansa 3A0)

17

17

17

30

KoHcynbTaumm n npoMexxyToyHas
aTTectaumsa (Ok3ameH)

2,5

24,5

Pasgen 6. KsaHToBaga npupoga uanyyeHus

Tema 20. Tennosoe M3nNy4yeHMe WU 3aKOHbI
abcontoTHO YepHoro Tena. Popmynel Panes —
[>xnHca v NnaHka.

Mpaktnyeckoe 3aHaTMEe 18. Tennosoe
nanyyeHue. 3akoHbl CtedaHa-bonbumaHa u
BuHa

Tema 21. BHewHuin o103 deEKT. 3aKOHbI
doToadhppekta. YpaBHEHME ONHLWITENHA.
O ekt KomnToHa.

Mpaktnyeckoe 3aHaTME 19. BHewHun
doToadpekT. Adhdekt KomntoHa
JlabopaTopHasa pabota. Paszgen "KBaHToBas
dunsnka"

ra




Tema 22. CtpoeHne aTtoma. Teopusa bopa
aToma BOAOpOAAa W BOAOPOAOMOAOOHLIX
MOHOB.  3aKOHOMEPHOCTM B  aTOMHbIX
crnekTpax.

Mpaktnyeckoe 3aHATHMe 20. Teopus bopa
aToma BOAOpOAAa W BOAOPOAOMOAOOHLIX
noHoB. CepuanbHas dopmyna.
JlabopaTopHasa pabota. Paszgen "KBaHToBas
dunsnka"

Tema 23. KopnyckynsipHO-BOSTHOBOW
ayanuam. BonHel ge bponns. CooTHoLweHUs
HeonpeaeneHHocTel 'enseHbepra.
Mpaktnyeckoe 3aHaATME 21. BonHbl e
Bponng

Mpaktnyeckoe 3aHATME 22. COOTHOLLEHMUS
HeonpeaeneHHocTen 'enseHbepra.
Mpaktnyeckoe 3aHATME 23. BbinonHeHue
KOHTPOnbHOW paboThbl No1

Paspen 7. KBaHTOBO-MexaHun4eckoe
onucaHne wmaTepun. OJONeMeHTbl PU3NKK
aToOMHOro sgpa.

Tema 24. BonHoBas yHKums. BpemeHHoe 1
cTauuoHapHoe ypaBHeHus LLpeauHrepa.
Mpaktnyeckoe 3aHATMe 24. BonHoBas
dyHKUMa. YpasHeHne LpeguHrepa

Tema 25. Yactmua B 6eCKOHEYHO rnyGoKom
noteHLmanbHon sme. ATOM BO4OpoOAa.
Mpaktnyeckoe 3aHATMEe 25. Yactuua B
©eckoHe4vHO rnybokon noTeHumnansHon ave ¢
HenpoHMLaeMbIMU CTEHKAMU

ra

Tema 26. KBaHTOBbIE yucna.
lMpocTpaHCTBEHHOE KBaHTOBaHWe. [lpuHuMn
Maynu.

JlabopaTopHasa pabota. Paszgen "KBaHToBasi
dmamka"

Tema 27. MHOroanekTpoHHbIE  aTOMbI.
Meprnoguyeckun 3akoH .. MeHgeneesa.

Tema 28. 3oHHasa Teopus TBEpAbIX TEN.
JlabopaTopHas pabota. Pasgen "KBaHToBasi
dmamka"

Tema 29. KBaHTOBbIE CTaTUCTUKMN.
Cratuctnka ®depmm — [upaka. YpoBeHb
Ddepmu.

Tema 30. KoHTakTHas pasHOCTb
NnoTeHUManos. TepmoaneKkTpn4ecTso.
OdpekT 3eebeka. Tepmonapa.

Tema 31. p-n - nepexoa.

MonynpoBogHuKoBbIE Npubopbl.  JddekT
MenbTbe.
JlabopatopHas pabota. Pasgen "KBaHToBasi
dmamka"

Tema 32. Jlasepsbl. BbIHyXOeHHOe
usnydyenne. Tpex- U YeTblpexypoBHeBasi
cxema nasepHom reHepaunn. Tunsl nasepos.
JlabopatopHas pabota. Pasgen "KBaHToBasi
¢mamka"

Tema 33. CTpoeHue aToMHbIX s4ep.
OHeprusi CBA3M HyKINOHOB. fAepHble CuIbl.
Mogenu sgpa

Tema 34. EcTecTBeHHas pagnoakTUBHOCTb.
3akoH paaMoakTMBHOINO pacnaga. Bupbl
pacnagos. [paBuna cMeLLeHns.

Tema 35. [leneHune atomHbix saep. LenHas
peakuusi. AaepHble peakTopbl.




Tema 36. bBwuonornyeckoe  pgencTeue
paguoakTMBHOrO u3nydyeHuda. [loHsaTve o6
3NleMeHTapHbIX YacTuLax.
MpakTnyeckoe 3aHATUE 26. BbinonHeHue
KOHTpOIbHOM paboTbl Ne2

WNtoro B cemecTpe (Ha kypce ansa 3A0) 34 17

KoHcynbTaumm n npomexyToyHas
atTectaums (Ok3ameH)

17

85

2,5

24,5

Bcero koHTakTHas pa6ota u CP no

AUCLUMIIMHE

175,25

256,75

KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoM He NpesycMOTPeHo

4 KYPCOBOE NPOEKTUPOBAHUE

5. ®OH[} OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTeEpMEB U CUCTEMbI OLLEHMBAHUA pe3ynbTaToOB 00yyYeHus
5.1.1 NokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHWe oueHO4YHOro
MokasaTenu oueHUBaHNsA pesynbTaToB 0by4eHus
KOMNeTeHuun cpeactea
DopMynunpyeT 1 MHTEPNpPEeTUPYET OCHOBHbIE 3aKOHbI:
MEeXaHWKWN, MOSNEKYISIPHON hU3MKM U TEPMOAMHAMUKN, arekTpudecTBa|Bonpocskl ans YCTHOTO
OMK-2 N MarHeTM3Ma, KBaHToOBOW OU3NKHN. cobecenoBaHus

PeluaeT TMnoBble 3agayn N0 OCHOBHbLIM pa3fgenam U3smnKu. MpaKTUKO-OpUEHTUPOBAHHbIE
CooTtHocuT crnocoObl 06paboTkm pesynbTaTos y4yebHoro|3agaHus
N1abopaTopHOro 3KCNEPUMEHTA C SJIEMEHTAMM TEOPUM NOTPELLIHOCTY.

5.1.2 Cuctema 1 Kputepmm oLeHUBaHUA

LWkana oueHnBaHuns

KpuTepun oueHnBaHUA CROPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHme

MncbmeHHas paboTa

5 (oTnn4HO)

Ob6yyatowwmiica nokasbiBaeT
BCECTOPOHHEEe W  rnybokoe  3HaHWe
OCHOBHBbIX duranyeckmx 3aKOHOB,

cBOOOAHO OpUeHTUpyeTCca B OCHOBHbIX
NOHATUAX, TEPMUHaAX N onpeaeneHnax

npv OTBETE; YCBOWIT OCHOBHYIO U 3HAKOM C
OONOMHUTENBHON NUTepaTypomn; obbacHAeT
B3aMMOCBS3b  OCHOBHbIX  (PU3NYECKNX
3aKOHOB U UX 3HAYeHWe ANs NocrneayoLen
npodeccnoHanbHom [eAaTenbHOCTY;
NnposiBNsSieT TBOPYECKME CMocobHOCTU WU
LUMPOKYI0 3pyauuMi0 B UCMOSb30BaHUK
y4ebHoro matepuana.

4 (xopoLwuo)

OO6yyatowmiica nokasbiBaeT A0CTaTOYHbIN
YPOBEHb 3HAHWA OCHOBHbIX (PU3NYECKMX
3aKOHOB, OPMWEHTUPYETCA B  OCHOBHbIX
MOHATUAX W OMpPEefeneHusix;  yCBOW
OCHOBHYO nuTeparypy; aonyckaet
He3HauyuTenbHble NnorpeLuHocTn npu
OoTBETax Ha BOMPOCblI 3K3aMeHaLMOHHOro
6uneta M  OOMNOMHUTENbHbLIE  BOMPOCHI
npenogaeartens.

3 (yooBneTBoOpUTENbLHO)

Obyuvatowmiica nokasbiBaeT 3HaHus
y4yebHOro martepuana B MWHMMANIbHOM
obbewme; MOXeT cchopmynupoBaTtb
dpusmyeckmne 3aKOHHI, NOHATMSA n
onpegeneHns, HO Mpu 3TOM, [Jonyckas
6onblUOE KOMMYECTBO HENPUHLMMMANBHbIX
owmnbokK; 3HAKOM C OCHOBHOW NUTEpPaTypOW;
OonyckaeT CyLleCTBEHHble owunbkn B
OTBETE Ha 9K3aMeHe, HO MOXET YCTpaHUTb
nX Nop PyKOBOACTBOM npenogasaTens.




OOyuvamowmica He MMeeT [O0CTaTOYHOro
YPOBHS1 3HaHWSI OUCUMMIMWHBI, HE MOXET
ccopmMynmMpoBaTh OCHOBHble huamdeckme
3aKOHbI; MN10X0 OPUEHTUPYETCSI B OCHOBHbIX
2 (HeyOoBMNETBOPUTENBHO) | MOHATUSAX N ONpeneneHnsx; NoXo 3Hakom
C OCHOBHOW NUTepaTypon; JonyckaeT npu
OTBETE Ha 3K3aMeHe CyLleCTBEHHbIE
OLMOKM N HE MOXET YCTPaHUTb UX Jaxe
no4 pykoBOoACTBOM npenogaBaTens.

OO6y4atowmica nokasbiBaeT BCECTOPOHHEE
n rnybokoe 3HaHMEe OCHOBHbIX PU3NYECKUX
3aKOHOB, CBOOOOHO OpMEHTUpYeTCA B
OCHOBHbIX NOHATUSAX, TepMUHax "
ONpEeLEeneHnsix; YCBOUIT  OCHOBHYD MU
3HAKOM C LOMNOSIHUTENBbHOW NUTepaTypow;
MOXeT O0BACHUTb B3aMMOCBSI3b OCHOBHbIX
PU3NYECKUX 3aKOHOB W MX 3HAYEeHMEe Ans
nocnegyoLlemn npodeccnoHanbHom
OEeATenbHOCTN; NPOSBMseT TBOPYECKUE
CNocobHOCTN B MCMOSb30BaHMU y4ebHOro
mMaTepuana.

3ayTeHo

O6yyatlolmitics He UMeeT [O0CTaTOYHOro
YPOBHSI 3HAHUA OMUCLUMMUHBI, HE MOXeT
cpopMynMpoBaTb OCHOBHblE (DU3NYECKME
3aKOHbI; NNTIOXO OPUEHTUPYETCH B OCHOBHbIX
He 3auteHo MOHATUAX U ONpeAeneHnsx; Nnnoxo 3HakoM
C OCHOBHOW NWUTepaTypoi; AonyckaeT npu
oTBeTe Ha 3ayeTe CyLeCTBEHHble OLUUGKM
M He MOXeT yCTpaHuTb WX fOaxe nof
PYKOBOACTBOM NpenogasaTtens.

5.2 TunoBble KOHTPOJIbHbIE 3alaHUS UMK UHbIE MaTepuarnbl, HeO6xoAMMble NS OLeHKU 3HaHUW, YMEHUH,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | DopMynnpoBKM BONPOCOB

Cemectp 1

KnuHemaTuka nocTynaTesibHOro ABM>XeHus MaTepmaanoVI TOYKU

KnuHemaTuka BpawaTesibHOro ABM>XeHus MaTepmaanoPl TOYKM U TBEpOOoro tena

Ces3b mexay NUHENHBIMU U YrnoBbIMN XapakTepucTtukamm OBmxeHua.

OuHamuka nocTynaTesibHOro ABMXeHus. MoHaTne LeHTpa nHepunun. 3akoHbl HbloToHa

MoHsiTne 06 mnMmnynbce, MOMeHTe nMnyribca, MOMEHTE CUJbl

MomeHT MnHepunmn TBepaoro tena

OuHamunka BpalwlaTesibHOro ABMXeHna tBepaoro tena. BTOpOl}'I 3akoH HbloToHa angd BpawlaTesibHOro
ABWXEHNA

npe,D,CTaBJ'IeHVIe 0O MexaHUYeCKom aHeprun. KuHeTnyeckas, noteHumanbHas aHeprus. Pab6oTta cunbl

3akoH COXpaHeHuA MeXaHU4eCcKomn SHeprnun

3akoH COXpaHeHua nMmnynbca

— -
Z|3|oe|e| N |Jo|la|ls]wv|=

3akoH COXpaHEeHnA MOMeHTa nMmnyrnbca

CeolicTBa npocTpaHCcTBa 1 BpeMeHn: O4HOPOAHOCTb NPOCTPAaHCTBA, N30Tponuna NpocTpaHCcTBa, OAHOPOAHOCTb

12 BpemeHn. CBA3b C 3aKOHaAMM COXpaHeHus

13 lNMpeobpa3oBaHnsA KOOPAMHAT U BpEMEHU B Knaccuyeckon uanke. MNpuHuun otHocuTenbHocTK Manunes
14 Moctynatel OJRMHWTENHa

15 MpeobpasoBaHus koopauHaT 1 BpeMenu JlopeHua

16 Cnepacteus us npeobpasoBaHuii JlopeHua

17 PenatueBucTckuin 3aKoH CrnoxxeHusi ckopocten. Penatmencrckas agMHamuka
18 Baanmocss3b maccbl 1 aHeprum. Popmyna SNHWTENHA

19 MoHsiTe 06 obLer TeopMn OTHOCUTENBHOCTH

20 KonebatenbHoe ABwxeHne. [apMoHMyeckue nuHerHble konebaHus

21 CnoxeHue ogHOHaNpPaBIieHHbIX U B3aUMHO  MepneHAUKYNSPHbIX konebaHun
22 3aryxatoyme konebaHmsa




23 BbiHy>xaeHHble konebaHusi. Pe3oHaHc
24 BonHbl B ynpyron cpege
25 YpaBHEeHME NII0CKOW BOSHbI
26 BonHoBoe ypaBHeHune
27 OcHoBHble nonoxeHus MKT rasos. oeanbHbi ras
28 OcHoBHoe ypaBHeHne MKT. 3akoHbl ABoragpo, ansToHa
29 MapameTpbl MaKPOCOCTOAHMS CUCTEMBI. TepmoguHamunyeckas TemnepaTypa v gaBrneHue. YpaBHeHne
MenpgeneeBa-KnaneripoHa
30 |Yucno cteneHen ceoboabl MONeKyn naeanbHOro rasza. Pabota n BHYTPEHHAS SHeprusa naeanbHoro rasa
31 lMepBoe Havyano TepMoaMHaMUKN
32 M3onpouecchbl
33 TennoeMKkoCcTb MaeanbHOro rasa
34 Apgunabatuyeckuii npouecc. YpaBHeHne agnabaThbl
35 MoHsiTne 06 aHTponum no Knayanycy. KauecTtBo aHeprum
36 Cratuctnyeckmii Bec. QHTponus no bonbumany
37 BTopoe Havano TepmoguHamunkm
38 PacnpeneneHue monekyn no ckopoctsiM (pacnpegenerHve Makcsenna)
39 BapomeTpuyeckas popmyna.
40 PacnpegeneHue monekyn no aHeprusim (pacnpegenerHve bonbumaHa)
41 dusnyeckas kuHeTnka. CpegHasa anvHa csobogHoro npobera v 3 eKTUBHLIV AuameTp MOMNEKyn
42 ABneHusa nepeHoca
43 ArperaTtHoe cocTosiHue BellecTBa. Kpuctannudeckue n amopdHbie Tena
44  |YpaBHeHVe COCTOSIHUSI pearnbHOro rasa. IaoTepMbl peanbHoro rasa
45 da3zoBble nepexodbl. TporiHasa Touka
46 Mogenwu cTpoeHus xungkocten. [NoBepxHOCTHOE HaTsKeHne. KanunnsapHble aBrneHus
Cemectp 2
47  |OnekTpuyeckue 3apsagbl. Mogens Toue4HOro 3apsga M Mogenu ¢ HenpepbiBHbIM pacnpegeneHnemM 3apaga
48 3akoH KynoHa. HanpseHHOCTb 3neKTpocTaTU4eCcKoro norsi.
49 [MoToK BEKTOpa HaMNpPs»KeHHOCTW aneKkTpocTaTnyeckoro nons. Teopema Faycca ons sektopa E
50 PacueT anekTpuyeckoro nons cdepbl ¢ NOMOLLb0 TeopeMbl ["aycca
51 PacueT anekTpuyeckoro nonst 6eCkoOHeYHON NOCKOCTM C MOMOLLbIO TeopeMsl Maycca
52 Pac4eT anekTpnyeckoro nons 3apsbkeHHOro wapa ¢ NoMoLLbto Teopemsbl [aycca
53 PacueT anekTpuyeckoro nons 3apsyKeHHOro UMnmMHapa ¢ nomoLLblo Teopembl Maycca
54 MoTeHuman anekTpocTaTN4eCcKoro nons.
55 MoTeHuman nons 3apsKeHHon cdepbl
56 B3anmocss3b Mmexay HanpsiKeHHOCTbIO U NOTEHLManomM
57 Linpkynauua sektopa E. Teopema o unpkynsaumm sekropa E
58 MocTosAHHBIN anekTpudeckuin Tok. Cruna Toka. BekTtop nroTHOCTM Toka
59 3akoH Oma B uHTerpanbsHon n guddepeHunansHon dopmMmax.
60 |OnekTpoaBwxkyLLasa cuna UCTOYHMKA TOKa
61 3akoH [xoyns JleHua B nHTerpansHon u anddepeHumansHon gopmax
62 |OnekTpudeckoe none B BellecTBe. [MonspHbIE U HEMOMNAPHbLIE AUINEKTPUKM
63 [nanekTpykn BO BHELLUHEM 3feKTpuyeckom none. Bektop nonsapusosaHHOCTU. [JnanekTpuyeckas
NPOHNLIAEMOCTb
64 MarHnuTtHoe norne B Bakyyme. BekTop MarHMTHOW MHAYKLMMN
65 MHAyKuMA MarHUTHOIO Nonsi NPAMONMHENHOIO NPoBOAHMKA ¢ TokoM. 3akoH Buo Casapa Jlannaca
66 Mone kpyroBoro Toka
67 3akoH AMnepa. Pamka ¢ TOKOM B MarHUTHOM norie
68 Cwuna JlopeHua
69 lMoTok BekTOpa MarHUTHOM UHAYKuun. Teopema [Naycca Ans nHayKuMmM MarHMTHOro nons
70 |Teopema 0 LUMPKYNALMN NHOYKLUUN MArHUTHOrO NOMs NO 3aMKHYTOMY KOHTYpPY. 3aKOH MOMHOro Toka.
71 MarHuTHoe none coneHomnga. MarHuTHoe none Topouaa
72 ABneHve anekTpomarHMTHon nHaykumm. 3akoH ®apages fleHua
73 AsneHve camomHaykumn. MHOYKTUBHOCTbL KOHTYpa
74 BsanmHas nHgykuua. TpaHcdopmaTtop
75 OHeprus anekTpMYeckoro u MarHMTHoro nonsi. Bektop MNonHTUHra
76 YpaBHeHus MakcBenna B MHTerpanbHown bopme Ans Bakyyma




MarHuTHoe none B BellecTBe. BeKTOp HaMarHM4eHHoOCTH. Hal'lpﬂ)KeHHOCTb MarHuTHoro nong. MarHutHas
NpoOHNLAEeMOCTb

77

78 YpaBHeHua Makceenna B auddepeHumansHon dpopme

79 Buabl marHeTukoB. [JnamarHeTvku un napamMarHeTukum

80 deppomarHeTUKn

81 SﬂeKTpOMaFHI/ITHbIe BOsHbl. CBONCTBA SNEKTPOMarHUTHbIX BOJTH

82 MHTepdepeHuns ceeTa

83 MHTepdepeHUMst B TOHKNX MITEHKaX

84 MpuHumn MNonreHca ®peHens

85 Oudppakumna ceeta. Metog 30H PpeHensi

86 Oudpakuuna dpayHrodepa Ha wenu. AndpakumoHHaa  pelueTtka

87 Monsapwusaunsa ceeta. Bugbl nonspusaumm

88 Monsipusatopsbl. 3akoH Mantoca

89 Monsapusaunsa npy oTpakeHnn n NnpenomMneHnn ceeta. 3akoH bproctepa

90 [BoriHOoe nyyenpenomneHne B Kpuctannax. Auxpomsm

91 WckyccTBeHHOe ABoriHOe nyyenpenomMmneHune. ekt Keppa

92 OnTnyeckasa akTMBHOCTb BellecTB. Addpekt Papages

93 PaccesaHune cBeTa. 3akoH Panes

94 MornoweHune ceeta. 3akoH byrepa

Cemectp 3

95 |Tennosoe nany4yeHue. MNMoHaTME 06 abCONOTHO YepHOM Tene

96 3aKoHbI TENSI0OBOro U3ny4eHus

97 dopmyna Panesa-[xuHca. YnbTpadmoneToBas katactpoda

98 'MnoTesa NnaHka. OHeprusa oToHa

99 dopmyna MNnaHka anst nany4yeHns abCcontoTHO YepPHOro Tena

100 |BHewHwu cpotoaddekT. 3akoHbl choToadhdekTa

101 |Dopmyna SnHwWTenHa Ans dotoaddekTa

102 |OddekT KomnTtoHa

103 |KopnyckynsipHO BOSIHOBOM Ayanun3am MUKPOOOBEKTOB

104 |'wnoTtesa ge Bpowins. BonHbl ae bponnsa

105 |Ocobble cBoncTBa MUKPOOOHLEKTOB

106 |CooTHolleHus HeonpeaeneHHocTel Men3eHbepra

107 |CnepncTBus COOTHOLLEHUSA HeonpeaeneHHocTten NenseHbepra

108 |BonHoBas dyHKums. MNprHUMN Cynepnosvumn B KBAHTOBOW MexaHuke

109 |YpaBHeHue LpeaunHrepa ans cBoGOAHON YacTuLbI

110 |YacTtuua B 6eCKOHEYHO rnyboKoN OA4HOMEPHOW NOTEHUMAaNbLHON sMe. KBaHTOBaHME 3Heprum

111 |CTtpoeHune atoma. OnbiTbl Pe3epdopaa

112 |MNoctynatel Bopa

113 |OnbiT $panka u MNepua

114 |Teopusa bopa atoma Bogopoaa 1 BOAOPOAONOA0GHbIX MOHOB

115 |3akOHOMEpPHOCTM B aTOMHbIX CNeKTpax

116 |HepoctaTtku Teopum bopa

117 |YpaBHeHue LWpeaunHrepa ans atoma sBogopoaa

118 |KBaHTOBbLIE uncna. [pocTpaHCcTBEHHOE KBaHTOBaHME

119  |MNpwuHumn Maynu

120 [MHoroanekTpoHHble aToMbl. [leproanyecknii 3akoH MeHgeneesa

121 |3oHHasa Teopus TBepAbIxX Ten. MeTtannbl, AU3NEKTPUKU

122 |MNonynpoBogHukW. [IpOBOAMMOCTM P U N TUNOB

123 |CumMMeTpUYHbIE N aHTUCUMMETPUYHbIE BOMHOBbIE (DYHKUMW. BO30HbBI 1 hepMUOHbI

124  |Ctatuctuka ®epmu-fupaka. YposeHb epmu

125 |KoHTakTHas pasHOCTb NOTEHLManos

126 |TepmoanektpuyectBo. Tepmonapa

127 |p-n nepexop,

128 |[NonynpoBOAHMKOBLIE TPMOL,

129 |CnoHTaHHOE 1 BbIHYXOEHHOE n3nyyeHve. Jlasepsbl

130 |TpexypoBHeBas cxema nasepHon reHepauun. MetactabusnbHbIN YpOBEHb




131 |YeTblpexypoBHeBasi cxema nasepHon reHepauum

132 |HekoTopble NpUMeHeHWs NiasepHOro U3nyyeHus

133 |CTtpoeHme aToMHOro sigpa. QHeprus CBA3N HyKNOHOB B sgpe. 3oTonbl

134 |dedbekT macchl. YaenbHasi 3Heprus CBsI3an HyKNoOHOB B siApe. AgepHble cunbl

135 [Mopgenu agpa

136 |PagmoakTMBHOCTb. 3aKOH paanoakTMBHOMO pacnaga

137 |Bwuabl pagnoakTmBHOro pacnaga

138 |AnepHble peakuun. LlenHas peakumsi Ha MeaIEHHbIX HEUTPOHAXxX

139 |AgepHbin peakTop

140 |TepmosinepHas peakuus

141 BsanmopgeicTtaue PaanoakTnBHOIoO n3ny4eHnd ¢ BeecTtBoM. Buonornyeckoe gencrene PaanoakTnBHOIo
n3ny4vyeHua

142 |[Knaccudukaums anemeHTapHbIX Yactul,. MNoHsaTMe o cTaHaapTHOW MoLenm

143 |KBapkoBas mogenb sigpa

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

He npegycMoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3agaHUA (3apayu, Kenuchbl)

1. TBepaoe Teno BpalaeTcs BOKPYr HENOABUXHOM OCU MO 3aKkoHy ¢ = 6t-2t3, paa. HawTtu yrnoBoe yckopeHue B
MOMEHT OCTaHOBKW Tena.

2. Teno maccon 2 kr nepemelryaetcsa curnon F Boonb ocu x. KoopanHaTa Tena MeHsieTcsa no 3akoHy x=2t>+t +1,
M. Kakyto paboTy coBepunt cuna 3a 2 c?

3. 3a Bpemsa 1c amnnutyga 3aTyxalwowmx konebaHun MasiTHUKa yMeHblumnachk B e pa3. KakoB koaddumumneHT
3aTyxaHusa 3?

4. B HeKOTOpON TeMnepaTypHoW obnacTn SHTPONUS TEPMOAMHAMUYECKON CUCTEMbI MEHSAETCS C TemMnepaTypomn
no 3akoHy S=5T, [Ix/K. Kakoe konnyecTBo TennoTbl nony4yaeT cucrema npu

obpatnmom HarpeBaHum B aTon obnactu ot T1 =100 K go T2 =200 K?

5. B anekTpocTtatuyeckom none, obpazoBaHHOM CUCTEMOW pacnpeeneHHbiX 3apagoB, NoTeHUMan MeHsaeTcs no
3aKoHYy p=4x>+3z2, B. Hantn Hanps»keHHOCTb 9MeKTPUYeCcKoro nosns B To4ke C

KoopauHaTamu x=1M, z=1Mm.

6. OnpegenuTb CKOPOCTb AMNEKTPOHA, MPOLLEALLErO YCKOPSHOLLYI0 pa3HOCTb NoTeHumnanos Ap=2,4 B.

7. Cvina Toka B NpOBOAHMKE paBHOMEPHO Bo3pacTaeT OoT 0 40 4A B TeyeHue 4c. Onpeaenutb 3apag, NpoLleaLmni
npw 3TOM MO NMPOBOAHWUKY.

8. MarHuTHbLIN NOTOK 4epe3 coneHoua paBeH 125B6. MHAyKTMBHOCTL 3TOro comneHomga 5MH. OnpepenuTb
KONMM4eCTBO BUTKOB COfleHomnaa, ecnv o HeMy nNpoTekaeT TOoK cunon SA.

9. Jlyy cBeTa, npoxoas vepes cnon nbaa (n1 =1,31), nagaet Ha anmMasHylo NNacTMHKY (N2 =2,42), 4acTU4HO
oTpaxaeTcsl, YacTU4YHO npenomnseTcs. Kakum gormkeH 6biTb yron nageHus,

4YTOObI OTPAXKEHHbIN Ny4 GbIN MakCUManbHO NONAPU30BaH?

10. OnpegenuTb ANVHY BOMHbI, OTBEYaloLWen MakCMMyMy ucnyckaTernbHON CMoCOBHOCTU abCoMnTHO YepHOro
Tena, ecnv ero aHepreTnyeckas CBETMMOCTb paBHa 3BT/cm?.

11. OnpegennTb MakcMarnbHY CKOPOCTb POTOSMEKTPOHOB, BbIPbIBAEMbIX C MOBEPXHOCTU LIMHKA, U3NYyYEHNEM
¢ AnnHon BonHbl 200HM.

12. Kakomy yrny paccesHusi oTBeqaeT MakCManbHOe KOMNTOHOBCKOE CMELLEeHNe AfWHbI BOSHbI?

13. Hantn gnuHy BonHbl e Bponna gna anekTpoHoB, NpoLlewmx YCKOPSHOWYH pasHOCTb NOTEeHUMaros
A@=100 B. HayanbHOI CKOPOCTbIO 3MIEKTPOHOB MOXHO NpeHebpeyb.

14. OnutenbHoCTb BO3bYXAEHHOrO COCTOsSiHMS atoma Bogopoga 10 c. Yemy paBHa HeonpedeneHHOCTb B
onpeaeneHun aHepreTMYecKoro ypoBHsa atoma?

5.3 MeToanyeckue MaTepuansl, onpeaensitowme npoueaypbl oOLeHUBaHUSA 3HaHUN, YMeHUW, BNageHumn
(HaBbIKOB M (MNTN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBusa gonycka oby4aroLerocs K npoMexyTo4HoM aTrecTauum U NnopsaoK NMKBMAALMM akaaeMm4eckomn
3a[0MmKEHHOCTH

lMpoBeaeHe NPOMEXYTOYHOW aTTecTauum perfnameHTMpOoBaHO foKanbHbIM HOpMaTuMBHbIM aktom CI6MYMTO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauun oby4qatoLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AucCUUNIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue NHas

5.3.3 OcobeHHOCTU NpOBeAEeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHE

*B03MOXHOCTb NONBb30BaTLCSA CNPaBOYHLIMY Tabnuuamm, KanbKynsTopoMm;
*Bpemsa Ha noaroToBky oTBeTa no 6unety 45 MUHYT.




6. YYHEBHO-METOANYECKOE N N(H®OPMALIMOHHOE OBECMNEYEHUE aANCUUNNUHDI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO ["oa nspaHus | Ccbinka
6.1.1 OcHoBHas yyebOHas nutepartypa
Omutpunesa, E. . dunanka Caparos: An Nu 3p 2019 http://www.iprbooksh
Mepgua op.ru/79822.htmi
KpacHos, . O, |®Pusuka. B 2 yactsx. 4.1 KpacHosipck: Cuupckui http://www.iprbooksh
Kyapseuesa, O. A, rocyaapCcTBEHHbIN op.ru/107230.html
Mapkoea, O. O, YH/BEPCUTET Hayku n 2020
FOwkoea, E. HO. TEXHOMOMMN NMEHU
akagemuka M. ©.
PeweTtHeBa
Bornkos, A. ®.,|Kypc dpumanku. B 2 Tomax. T.1. http://www.iprbooksh
Jlymnwnesa, T. IM. dusnyeckmne OCHOBBbI . . op.ru/105812.htmi
[oHeuk: JoHeuknn
MexaHukn.  MonekynspHas o
HaLMOHaIbHbIN
dur3mka u TepMmoanHaMMKa. o 2019
TEXHUYECKNIA
OnekTpocTaTuka.
O N o YHUBEPCUTET
OCTOSIHHbIV 3NEKTPUYECKNIA
TOK. DNIEKTPOMArHeTU3m
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa
Bonkos, A. I.,|Kypc dwmsukn. KeaHTOBas EkaTepuHbypr: http://www.iprbooksh
MoB3Hep, A. A.,|dbusmka Ypanbckui 2017 op.ru/106401.html
Menkux, A. B. denepanbHbIN
yHUBEpPCUTET
CrenaHoBa, B. A.,|Pusuka. MexaHuka n| Mockea: N3pgaTenbckumn 2020 http://www.iprbooksh
YBaposa, U. ®. MorekynapHas dousnka Oom MNCuC op.ru/106744 .html
Kabnykosa H.C. ®dunsnka. OCHOBHblE 3aKOHbI http://publish.sutd.ru/
MEXaHUKN U MOMNEKYNSPHOW cre.: crieryntg 2019 tp_ext_inf_publish.ph
dU3NKK p?id=2019125
CabbinuHckuii, A. B.  [®nanka B 3apgavax Y.2.[Benropoa: Benropoackui http://www.iprbooksh
AnekTpocTaTtuka, rocyapCTBeHHbI op.ru/106207.html
NOCTOSIHHbIN TOK, TEXHOMOrM4YeCcKnmn 2019
3NEeKTPOMarHeTM3m yHuBepcuTeT um. B.T.
LWyxoea, 36C ACB
OkoHomoBa, JI. H.,|®usmka: anektpuuectso w http://www.iprbooksh
Mygpeuosa, J1. B.,|marHeTtunsm. Y. 2 . . op.ru/98087.htmi
. MockBa: N3paTenbckunin
Jloraués, n. u., [lom MUCHC 2015
MyparTos, P. 3.,
Yepeneukon, E. b.
CtenaHoBa, B. A.,|®u3uka. Y.2. OnekrtpuyecTtso Mockea: VanaTensckuii http://www.iprbooksh
YBapoga, n. ®.,|n marHeTnam. OnTuka - /130 2014 op.ru/98109.htmi
Oom MNCuC
KanytkuHa, [. E.
Mepmuros, A. B.,|O6was dwusmka. 3agaun c| CapaTos: Bysosckoe 2020 http://www.iprbooksh
bapkos, 0. A. peLeHnamm obpa3soBaHue op.ru/95156.html
31031H, A. B.,|Pusunka. Y.1. MexaHuka MocKaa: AKameMUYECKi http://www.iprbooksh
Mockosckun, C. B, ) A 2020 op.ru/110169.html
NpoeKkT
Typos, B. E.
HacoHos, A. O.,|Pu3vka B npumepax wu| BapHayn: AnTanckuii http://www.iprbooksh
HoBunumxmna, T. W.,|3agayax rocyaapCcTBEHHbIN 2017 op.ru/102878.htmi
[eHucosa, H. H. negarormyeckmm
YHUBEPCUTET

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CNPABOYHbIX CUCTEM

1.EQMHBIN nopTan MHTEpHET TeCcTUpoBaHus B cdepe obpasoBaHusa [OnekTpoHHbin pecypc]. URL:http://www.i-
exam.ru/.

2 MHdopMmaumoHHas cuctema «EguHoe okHo gocTyna k obpasoBaTtenbHbIM pecypcamy» [QNEKTPOHHbIN pecypc.
URL:http://window.edu.ru/.

3.Y4yebHo-06pa3oBaTenbHas du3nko-maTemaTmyeckas 6ubnmnoTeka [OnekTpoHHbIN pecypc].
URL:http://feqworld.ipmnet.ru/ru/library.htm./

4. dusnyecknin MHOpPMaLMOHHbIN nopTan. [OnekTpoHHbIn pecypc]. URL:http://phys-portal.ru/

5.Bcsa dmsmka. MNosHaBaTenbHbIN nopTan. [OnekTpoHHbIn pecypc]. URL:http://www.all-fizika.com/

6.Matepuanbl  MiHdopMauuoHHo-o6pa3oBaTenbHON  cpedbl  3aouvHou  dopmbl  0bydeHns  CIM6IYMNTA
[OnekTpoHHBIN pecypc].

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

7. AnekTpoHHO-6MbnunoteyHas cuctema IPRbooks. URL:http://iprbookshop.ru/.

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




6.3 NMepeyveHb NULEH3MOHHOIro U CBOGOAHO PacNpPOCTPaHAEMOro NporpaMmMHOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

Ayautopus OcHalueHue

MynbTuMeguinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekunoHHas Y A PYA H P A

ayautopus

CneuvanuanpoBaHHas meGenb, Aocka
YuebHas ayamtopus
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