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MporpamMmy ovcumnnuHbl paspabotan(a)(v1) Beoylwmii Hay4YHbIA COTPYAHUK, O.H. (Npogoeccop)
Knouykos B.B. Hay4Has nabopaTopus simepHoro MmarHutHoro pesoHaHca Kadenpa obuein donsmkm ,
Vladimir.Klochkov@kpfu.ru ; poueHT, k.H. MoHaxoea H./. Kadbeapa obuieit punsnkn OToeneHune
domsuky , Natalia.Monakhova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LlensiMv ocBOEHMSI AMCUMNNVHDI SIBASIIOTCS U3Y4eHMe NPOCTEeNWnX 1 BMECTE C TeM Hanbonee obwux
CBOWCTB MatepuanbHOro M1pa, TeopeTnyeckoe NoHMaHne OCHOB MeXaHuKn, gonanki konebaHuii n
BOJIH, MONEKYNAPHON OU3NKK N TEPMOOVNHAMUKIW, 9NEeKTPUYecTBa N MarHeTn3ma, KBaHTOBOW COU3NKN,
noakpenneHHoe nabopaTopHO NPaKTUKOA.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnnHa BkntodeHa B pasaen " 52.5.3 ObwenpogeccnoHanbHblit" OCHOBHOW
obpaszosatenbHoi nporpammbl 020100.62 Xrumunsa n oTHocutcs K 6a3oBoii (06LwenpodeccmoHanbHO)
yactn. OcBauBaetcs Ha 1, 2 kypcax, 2, 3, 4 ceMecTpbl.

OucumnnmHa otHocuTes K obenpodpeccrmoHansHomy 6noky b2.

Kypc obuieit domamnkm normyeckmn yBsidaaH co BCEMW AUCLUMMHAMUN €CTECTBEHHO-HAYYHOMO LMKNa.
YcnewHoe ycBOeHNe OaHHOro kypca TpebyeT 3HaHWiA on3nky U MaTeMaTuKi B paMkax nporpammbl
CpenHeit WKOofbl, a TaKXe 3/IEMEHTOB BbICLIE MaTEMATNKM, N3yYaeMblX B YHUBEPCUTETE.
TeopeTnyeckas coctaBnsitowas kypca AononHsaeTcs nabopaTopHbiM OU3NYECKMM NPAKTUKYMOM.
Bce 210 coyeTaeTcs ¢ opyrvMm npakTUKymamu, Hanpumep, no XuMnmu, HopMaTuke n ap., roe
NCMNoNb3yloTCs onanyeckne Nnpmbopbl U cTaTucTuyeckas obpaboTtka pesynbTaTtoB N3MEPEHWIA.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

LLincpp komnereHumu npwoﬁpgg::nlggl)ﬁg;ﬁaewuuuu
OK-13 o
(OBUIEKYNbTYPHBIE HaCTON4MB B nocm>|6<eva| Lienm C y4eTOM MOpasbHbIX 1
KOMMETEHLMM) NpaBoBbIX HOPM M 06SI3aHHOCTEN;
OK-14 ymeeT paboTatb B KONNEKTMBE, FOTOB K COTPYAHNYECTBY C
(06WeKyNbTypHbIE Konneramu, cnocobeH K paspeleHmnio KOHGIMKTOB 1
KOMNeTeHLUMK) couvanbHon aganTauuu.
OK-6 MCMONb3YET OCHOBHbIE 38KOHbI ECTECTBEHHOHAYYHbIX
(OBUIEKYNbTYPHBIE OVCUMMNIMH B NPOCPEeCCOHaNnbHON AeATeNbHOCTU, MPUMEHSIET
KOMMETEHLIMM) MEeTOLbl MaTEMATNYECKOro aHanmaa n MoAenMpoBaHus,

TEOPETUHECKOrO U 3KCNEePUMEHTaNbHOIO NCCNEeN0BaHNS;

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaThb:

CYTb 1 TEOPETUHECKYIO UHTEPNPETALMIO OCHOBHBIX (OU3NYECKMX SBNEHUIA MEXaHWKWN, MONEKYNSPHOA
PU3NKK, TEPMOANHAMMKN, SNEKTPUYECTBA, ONTUKN 1 aTOMHOW CON3NKM, COOTBETCTBYIOLLNX METOA0B
nccnenoBaHust NPUPOAHbIX ABNEHWIA;

2. IONXEeH yMeTb:

MCrnonb30BaTb I'IpOCTGVIU.IVIG donsnyeckmne |‘|p|/|6opb| Ons I/I3MepeHVII7I pa3nnyHbIX BENNYUH C
npumMeHeHneMm MeTonoB O6pa6OTKVI N aHannm3a pe3ynbTaTtoB 3KCNEePUMEHTa,
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3. 0ONXeH BnageTb:
HaBblkaMy paboTbl ¢ MPOCTERWMMI OU3NYECKMU NprbopaMu.
4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

-NOHNMAaTb OCHOBHbIE MPUHLMMNbI U 3aKOHbI PUINKN U NX MaTemMaTnyeckoe BblpaXXeHune;

- 0bnapatb 3HaHMAMU 06 OCHOBHBIX OU3NYECKIX SIBNEHUSIX, 0 MeTodax ux HabnooeHus n
3KCMEepPUMEHTANIbHOr0 NCCNEnoBaHUS, PaBHO Kak U 0 MeTodax 06paboTku 1 aHanns3a pesynbTaTos
aKCMnepuMeHTa.

4. CTpyKkTypa U cogepxaHvue OUCLUNIUHBI MOAyNs

Obwas Tpya0eMKOCTb AUCLMNIMHBI cocTaBnseT 19 3a4eTHbix(ble) eanHuu(bl) 684 yaca(os).

dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUMMINHBI 3a4€T U 9K3aMeH BO 2 CEMECTPE; 3a4€eT M 9K3aMeH B
3 ceMecTpe; 3a4eT U 3K3aMeH B 4 ceMecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6anno., n3 HMx Tekylwas paboTta oueHmsaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuUTENbHO" (YAO0B.);

54 banna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunimHe/ MOaynto
TemaTtuyeckum nnaH AUCUUNNUHBI/MOAYNSA

Buabl n yachbl
ayoMTOpHOM paboThbl,

Paspnen MX TPYO00EeMKOCTb
NI Bwcwnme  Comecrpiolot, (s sacay) i e
Nekuum MpakTuyeckuellabopatopHbie
3aHATUSA pa607b|
Tema 1. Npeamet nomauiHee
1 dousukn. OnpeneneHns, 5 1 1 0 0 3ajaHve
" (NpubnnxeHus. YCTHbIN ONpocC
Tema 2. MexaHuka. ggM::JMHeee
2. |OCHOBHbIE NOHATUS 2 1 2 0 20 A

CTHbIA onpoc
BEKTOPHOro aHanmaa. y P

Tema 3. KuHematuka
marepuanbHOM TOYKMW. JomatliHee
CKopoCTb 1 yCKOPEHME. 3apaHve

3. YckopeHwne npu 2 2 4 0 0 YCTHbI ONpOC
KPBONNHENHOM
OBUXEHUN.
Tema 4. InHamuka
MaTepuanbHON TOYKMN. nomaiuHee

4 3akoHbl HbtoToHa. Cuna 5 3 4 0 0 3afaHuve

" |TAXeCTn 1 Bec. YCTHbI ONpoC

WNHepuunanbHble

CNCTEMbI OTCHeTa.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue

3aHATUA

NabopaTopHbie
paborbl

Tema 5. Cuna TpeHus.
Wmnynbc. 3akoH
COXpPaHeHNs uMnynbca.
LleHTpobexHas cuna
nHepuun. Cuna
Kopuonuca.

KOHTPO/NbHas
paboTta

Tema 6. Pabora,
MOLHOCTb.
KnHeTtunyeckas aHeprus.
MoTeHumanbHas
SHeprus.

YCTHbI ONpOC
nomatuiHee
3anaHve

Tema 7. [1BnxeHne
TBEpOoro rena. MomeHT
CUNbl U MOMEHT
nMnynbca. 3akoH
COXpaHeHNs MOMeHTa
nMnynbca.

nomatuiHee
3anaHve
YCTHbI Onpoc

Tema 8. Teopema
MonreHca-WrenHepa.
KnHeTtunyeckas aHeprus
Bpallatouerocs Tena.
Pab6orTa.

YCTHbI ONpOC

Tema 9. Ynpyrue
CBOMCTBA TBEPAbIX TEN.
3akoH ['yka. SQHeprus
ynpyrux gedoopmauuii.

KONnokBnym

10.

Tema 10. KonebaHus.
YpaBHeHne cBob60AHbIX
KonebaHuin. dHeprus
rapMOHNYECKOro
konebaHus.
MatemaTnyeckmin
MassTHUK. Pusnyecknii
MaSITHUK.

JomMallHee
3agaHune

11.

Tema 11. Cnoxenune
konebaHuii, bueHns.
3aTyxatowme
konebaHus.
BblHYyXoeHHble
konebaHus. Pe3oHaHc.

YCTHbI ONpocC
nomatuiHee
3ajaHve

12.

Tema 12. BonHbl.
lMpononbHble U
nonepeYHble BOJHbI.
YpaBHeHue beryuwei
BONMHbl. dudppakums n
NHTEPgOEpPEHLNS.
CTtos4me BOMHBbI.

YCTHbI ONpOC
nomatuiHee
3anaHve

13.

Tema 13. MexaHuka
XMNOKOCTEN 1 rasos.

YpaBHeHne bepHynnn.

10

KONnokenym
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MoHnaxosa H.U.

Paspen

Moayns

AducunnnuHol/

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

ras. YpasHeHue

14. IaBneHue.

Makcsenna no
CKOPOCTSAM.

Tema 14. OcHoBbI
MONEKYNSPHON GOU3NKMN.
Macca n pa3smepbl
monekyn. loeanbHbii

COCTOSIHUS OeanbHOro
rasa. Temnepartypa.

KnHetnyeckas aHepruns
nocTtynaTtesibHOro
OBUXEHNA MOJTIEKYnN
rasa. Pacnpe,ueneHme

11

28

YCTHbIA OnpocC

CUN TAXECTMW.
PacnpeneneHve

15.

N3oTepmbl

Tema 15. a3 B none

Bbonbumana. lNoHsTHE 0
cTeneHsx ceobombl.
InnHa cBobooHoOro
npobera. dnddysns,
TENNoNPOBOAHOCTb,
BSI3KOCTb. YpaBHeHue
BaH-nep-Baanbca.

BaH-nep-Baanbca.

12

YCTHbI ONpOC

TepMoanHaMukn.

16.
K.N.4. QHTpoNuS.

rasa.

Tema 16. | Hayano

Anvnabartmyeckuii
npouecc. Pabota npwu
N30TEPMNYECKOM
npouecce. Lnkn KapHo,

CsoricTea sHTpOMMM.
SHTpONMSA naeanbHOro

13

JomallHee
3adaHune

17 TepMoanHaMunkn.

noTeHunarnbl.

Tema 17. Il Hayano

‘ITepmogmHamunyeckune

14

YCTHbI ONpOC
nomatuiHee
3anaHve

Tema 18.

COCTOSIHME.
TennoemkocTb

18. KpucTtannos.

nepexonpl.

Kpuctannuyeckoe

dunzmnyeckne TUNbI
KpucTtannos. dazoBble

14

KONnokenym
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

19.

Tema 19.
OnekTpocTartumka.
OneKTpu4eckmnin 3apsa.
3akoH KynoHa.
dnekTpocTatuyeckoe
none. Hanps>XxeHHOCTb
3NeKTPOCTaTU4eCKoro
nons. SnekTpu4ecKui
ANnonb.

20

YCTHbI Onpoc
nomatuiHee
3apnaHve

20.

Tema 20.
onekTpuyeckoe
cmelleHve. Teopema

OcTtporpanckoro-layccq.

nomatuiHee
3anaHve
YCTHbI ONpOC

21

.\mone. MoTteHumnan

Tema 21. Pabota no
nepeMeLLeHNIo
3MeKTPMYECcKoro 3apsiaa
B 3N1EKTPOCTaTNYECKOM

ANeKTpocTaTn4eckoro
nons, pa3HOCTb
noTeHumnanos.

nomatuiHee
3anaHve
YCTHbI Onpoc

22

.|9NEeKTpoCTaTN4eCKOM

Tema 22. [poBOOHWKN B

none.

YCTHbI ONpOC

23.

Tema 23. OunanekTpuku
B 9N1eKTPOCTaTUYECKOM
none.
OunanekTpuyeckas
BOCNPUMMHYUBOCTb U
AnanekTpuyeckas
NPOHULAEMOCTb Cpebl.
OunanekTpuyeckas
NPOHULLAEMOCTb
NONSPHbIX
AN3NEKTPUKOB

YCTHbI Onpoc

24.

Tema 24.
CerHeToanekTpuku.

KOHTPO/NbHas
paboTta
noMmalHee
3ajaHve

25.

Tema 25.
ONEeKTPOEMKOCTb.
KoHpeHcaTopbl.
EmkocTb
KOHOEHCaTOpPOB.
oHeprus

ANEeKTpny4eCckKoro nons.

KONnokBnym
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue

3aHATUA

NabopaTopHbie
paborbl

26.

Tema 26. NoCTOSIHHbIN
9NEKTPUYECKMI TOK.
Hocutenn Toka.
lMnotHOCTb 1 cuna
SNEeKTPMYECKOro Toka.
3akoH Oma. Pabora un
MOLLHOCTb TOKa. 3aKOH
Oxoyna-IleHua.
Mpasuna Knpxrogoa.

JomalHee
3adaHune

27.

Tema 27.
ONeKTPOnpPOBOAHOCTb
TBEpObIX Ten. [Npupona
HocuTenen Toka B
metannax.
Knaccuuyeckasa teopus
SNEeKTPONPOBOAHOCTU
MeTasnnos.

YCTHbI ONpOC

28.

Tema 28. OnemeHThbI
30HHOW Teopuun
TBEpObIX Ten.
onekTpuyeckue
cBoucTBa
nonynpoBOAHNKOB.
KoHTakT oByx
nonyrnpoBOAHNKOB C
pasnuyHbIM TUMOM
NpPOBOAMMOCTM (p-n -
nepexon).

nomatuiHee
3anaHve
YCTHbI Onpoc

29.

Tema 29. KoHTakTHblEe
SIBNEHNS B MeTannax.
Pabota BbiIxoAa.
TepMoanekTpuyeckme
aBneHus (3eebeka,
MenbTbe, TOMCOHA).
CBepxnpoBoanMOCTb.

noMmalHee
3ajaHue
KOHTPO/NbHas
paboTta

30.

Tema 30.
OneKkTpuYeckmnii ToK B
Bakyyme. BakyymHble
Anoabl U TPUOAbI.
OneKkTpuYeckmnii ToK B
anekTponuTax.
OnekTponna. 3aKkoHbl
dapages.
OneKkTpuYeckmnii ToK B
rasax.

KONnokenym

PernctpaunoHHbin Homep 721114
Crpanuua 8 ua 52.
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Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi
Tema 31. MarHeTuam.
MarHuTHoe none B
Bakyyme. MarHmTtHas noMallHee
NHOYKUWNA. 3aaaHne
31. HanpsxeHHoCTb 3 9 2 0 28 YCTHbI onpoc
MarHMTHOro nons.
3aKkoH

Buo-Casapa-/lannaca.

Tema 32. 3akoH
Amnepa. Cuctembl
eonHuy. MarHutHas
NMOCTOSIHHAS.

Tema 33. Uupkynsaums
BEKTOpa MarHUTHOM
NHOYKLMKN B BaKyyMe.
OndpdepeHumanbHas
33.|cbopma Teopembl 0 3 11 2 0 0
umpkynsumm sektopa B.
Teopema ["aycca ons
nons sektopa B B
BakyyMme.

Tema 34. MarHuTtHoe
none OBuXyLerocs
3apsagna. Cuna JlopeHua.
34 MpyHUMnbI ycTponcTea
Macc-cnekTpomeTpa u
9NEKTPOHHOrO
MUKpPOCKOMa.

JomMallHee

32. 3 10 2 0 0 3aJaHune

YCTHbI Onpoc

gomauiHee
3 12 2 0 0 3ajaHune

Tema 35.
IneKkTpoMarHnuTHas
NHOYKLMSA. 3aKOH
SNEeKTPOMarHNUTHOM
nHaykumm dapanes.
Mpaswuno JleHua. KOHTpONbHas
35.|eHepaTopbl 3 13 3 0 0 paboTta
nepemMeHHoro Toka.
NHOYKTMBHOCTb.
SiBneHue
camMovHOyKuun.
OHEpPrns MarHUTHOro
nons.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 36. MarHuTHoe
none B BeLECTBeE.
MarHuTHbIN MOMEHT
aroma. MarHmTHas
NPOHMLIAEMOCTb 1
MarHuTHas
36.[BOCNPUNMHMBOCTb. 3 14 4 4 0
MNapamarHeTnam.
HnamarHetnam.
deppomarHeTunam.
AHTUEeppoMarHeTuku,
doeppuMarHeTnKm n

doeppuThl.

Tema 37.
onekTpunyeckme
KonebaHus.
OundbdpepeHunanbHoe
ypaBHeHune
COBCTBEHHbIX
9NEKTPMNYECKUX
konebaHuii B KOHTYpE.
3aTtyxatowme n
BbIHYXXEHHbIE
konebaHusi. Pe3oHaHc
HaNpPsXXeHnn.

Tema 38. [NepeMeHHbI
9NEKTPUYECKMI TOK.
38.|3akoH Oma. MowwHocTb 3 15 2 0
nepeMeHHOro Toka.
TpaHcdopmartop.
Tema 39.
OneKTpoMarHMTHoe
none. OCHOBbI TEOpPUN
Makcsenna.

Tema 40.
40./9nekTpoMarHuTHble 3 16 3 0 0
BOJIHbI.

Tema 41.
JKcnepuMeHTanbHoe
nonyyeHune
9NEeKTPOMarHUTHbIX
BOJIH. DHEprus,
nepeHocmmas
9N1EKTPOMarHUTHOMN
BOJTHOW.

KONMNOKBUYyM

JomMallHee

37. 3 14 4 0 0 3aJaHune

0 YCTHbI Onpoc

JomMallHee

39. 3 15 3 0 0 3ajaHune

nomatuiHee
3ajaHve
YCTHbI Onpoc

JomMallHee

41. 3 16 3 0 0 3ajaHune

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

42.

Tema 42. lNpeaomer
onTuku. BonHosbie 1
KBAHTOBbIE
npeacTaBneHns o
npupoLe ceeTa.
doTomeTpus.
OCHOBHbIE 3aKOHbI
gooToMeTpUn.

48

nomatuiHee
3apnaHve
YCTHbI Onpoc

43.

Tema 43.
NHTepdepeHuns ceeTa.
NHTepdepeHuuns ceeta
OT ABYX KOrepPeHTHbIX
NCTOYHWKOB.
[MpocTpaHcTBEHHAs
KOr€pPeHTHOCTb.

3-4

KONnoKkBnym

44,

Tema 44. Oundppakumns
ceeta. [MpvHumn
[MonreHca-PpeHens.
MeTon 30H ®PpeHens.
Oudppakuns PpeHens
Ha KpYrfiioM OTBEPCTUM U
KpYriioMm aKpaHe.
OndppakunoHHas
pelweTka.

5-6

JomallHee
3adaHune

45.

Tema 45. MNonapusauns
cBeTa. ECTeCTBEHHbIN 1
NoNsipuU30BaHHbINA CBET.

YCTHbI ONpOC

46.

Tema 46.
PacnpoctpaHeHue
CBeTa B aHNU30TPOMHbIX
cpepax. [1BonHoe
nyyenpenomneHue.
NHTepdepeHums
NONSPU30BaHHbIX Ny4ei.
3akoH bwuo. ['vnoTesa
®peHens. OPdekT
dapages.

nomatuiHee
3ajaHve
YCTHbI Onpoc

47.

Tema 47. MNonapusauns
cBeTa nNpu oTpaxeHun n
npenomneHun ceeta Ha
rpaHuue OByx
ON3NeKTPUKoB. 3aKoH
BptocTepa.
3aKOHOMEPHOCTH
paccesHus Panes.

KOHTPO/NbHas
paboTta

48.

Tema 48. ducnepcus
ceeTta. OCHoOBbI
SNEKTPOHHON Teopum
ancnepcuun.

10

KONnokBnym

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
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Buabl v yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 49. Tennosoe
n3nyyeHve. 3aKoH
49 Kupxrodpa. A6contoTHO 4 11 5 4 0 YCTHbI ONpocC
‘[4epHoe Teno.
OnTuyeckas
NUPOMETPUS.
Tema 50.
PDOoTOINEKTPMYECKMIA
SorosneTpuec
50. 3aKOHOMEPHOCTH 4 12 2 0 0 3apjaHue
BHELWHEro
dooToappekTa.
Tema 51. OHeprusa n
51 [AMMy/IbC POTOHA. 4 13 | 2 0 0 JOTHBI ORPOC
"|9BneHne KomntoHa. y P
JasneHuve ceeTa.
Tema 52 KOHTPONbHas
) . abota
KopnyckynsipHo-BonHoBQW P
2. 4 14 1 MallH
: nyannam. CooTHOLWeHNe 0 0 ggﬂ:HM:e
HeonpeLneneHHoOCTeNn.
Tema 53.
3aKoHOMEpPHOCTHY B
aTOMHbIX CNekTpax.
Mogenn atoma TomcoHa
n Pesepgoopna. nomMauHee
53.|[MocTynatbl Bopa. 4 15 2 0 0 3apaHve
[MoHaTne o
KBaHTOBOMEXaHN4YE€CKOM
onucaHnn atoma.
Nasep.
Tema 54. AtomHoe
anpo. CocTtaB aTOMHbIX nomauHee
54.[apep. CnuH un 4 16 3 0 0 3apaHve
MarHUTHbIA MOMEHT
aapa.
Tema 55.
OneMeHTapHble ggz:ﬁ;ee ©
55.lvactuupl. CoBpemeHHas | 4 17 2 0 0 -
cuctemarmka yCTHBI onpoc
SNEeMEHTapPHbIX YacTuL.
Tema . Itorosas 5 0 0 0 ggiire"'
doopma KOHTpons
Tema . NIToroeas 3 0 0 0 ;Klig:'e'"
doopma KOHTpons
PervucrpaumnoHHbii HoMmep 721114 OAEKTPOHHEBEH
Bl VHHBEPCHTET
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Bugbl n yacobl
Pasnen ayauTopHon paboTbl,
Hepens MUX TPYA0EeMKOCTb TekyLme dopmbl
N 'D'"Knu"m]:,'rb'/ Cemectp cemecTpa (B yacax) ‘ll(ompﬁmp
o Nex ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
8 3aHATMA pa6otbl

Tema . Ntorosas 4 0 9 0 252!\:%
doopma KOHTpons

Ntoro 154 36 144

4.2 CopepxaHvue oUCLUMNMUHbI
Tema 1. Mpenmet chnanku. OnpeneneHusi, NPUGNNXEHUS.
nekumoHHoe 3aHsitne (1 yaca(os)):

MpenomeTt nankn. 3HaveHne prsmnKn 4ns ectecTBo3HaHUS. MeToabl (OU3NYECKOro NccnenoBaHus.
Onpenenexns, NpubNNXeHus.

Tema 2. MexaHuka. OCHOBHbIe NOHATUA BEKTOPHOrO aHanus3a.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MexaHuka. BeegeHue. I'IpeuMeT mexaHnkn. OCHOBHblE MOOENbHbIE npencrtaBneHns OcHoBHble
NMOHATNA BEKTOPHOIro aHannaa.

naboparopHas pabora (20 4yaca(oB)):

MexaHuka: Metoabl npoctenwmx namepeHmin € 111. OnpeneneHne NNOTHOCTM TBEPLOro Tena
OCHOBHblE 3aKOHbI KNHEMATUKKN. € 121. I3MepeHne KMHeEMaTNYECKNX XapaKTepPUCTUK
NPSAMOSIMHENHOrO OBNXEHUS € 122. IaMepeHne KMHeMaTU4eCckmnx xapakTepucTuk spawartenbHOro
OBUXEHNS BOKPYr 3akpenneHHon ocu € 123. IamepeHne KnHeMaTnyecknx xapakTepucTtmk
ABYMepHOro asuxeHnss OCHOBHbIE 3aKOHbI AnHaMukun. € 131. Cunbl Ha HAKNOHHOW MNOCKOCTN €
132. NIamepeHune koadppuumeHTa TpeHns nokos € 133. [Npoeepka BTOporo 3akoHa HboToHa ans
npsMonuHenHoro asuxeHns € 136. MNMposepka Il 3akoHa HbloToHa B npouecce yaapa 3akoHbl
COXpaHeHns B MexaHuke. € 141. SkcnepuMeHTanbHas NpoBepKa 3akOHa COXPaHEHNS MMNynbca nNpu
OBUXEHWM Ha NNOCKOCTU € 142. 3aKOHbI COXPaHEHNS MOMEHTA MMMyNbca N 9HepPrum (CTONKHOBEHME
npw BpalweHun) € 143. dkcnepuMeHTanbHas NpoBepka 3akoHa COXpaHeHUs umnynbca npu
IBUXEHUV BOONb npsiMmoii MexaHuka abcontoTHo TBepaoro Tena. € 151. iamepeHne MOMEHTOB
NHepuumn Ten npaeuibHon oopmbl € 152. Npoeepka Teopembl LUTaiHepa € 153.13y4yeHne
npeueccumn rupockona € 154. NpoBepka ypaBHEHNS ANHAMUKM BpawaTebHOro ABMXeHns 3akoH
BCEMUPHOrO TAroTeHusi. € 161. MamepeHne yckopeHns cBo604HOro nafeHns C MoMoLLbio
MaTemMaTu4eckoro masTHuka € 162. MiamepeHue yckopeHusi ceoboaHOro nageHns ¢ noMolLLbo
obopoTHOro MasiTHmka MexaHundeckme konebanns € 171. MpyXuHHbln MasTHUK € 173. M3ydyeHne
SABNEHNS pe3oHaHca TOPCUOHHOIo MasiTHUKa Ynpyrue BonHol. € 181. icnenosaHve BOMH Ha
MOBEPXHOCTM BoAbl € 182. MIamepeHne 4acToTbl KaMepToHa MeToAoM BreHuii Ynpyrue ceoinctea
cnnowHbIx cpen € 191. VccneposaHne ynpyroro v nnacTM4HOro yannHeHUs npoBonku € 193.
WccnenoBaHme 3aBNCUMOCTM HacTOTbl KonebaHwnii CTPYHbl OT €€ A/IMHBI U HATSXXEHUS!

Tema 3. KuHemaTtuka MatepuanbHoOn TO4KN. CKOpPOCTb U yCKOpeHue. YCKopeHue npu
KPUBONMUHEWHOM OBUXEHUMN.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

KnHemaTnka matepranbHOi TOUKW. JInHeHbIe xapakTepUCTUKN ABnXeHMS. CKOPOCTb 1 YCKOPEHNUE.
YrnoBble XxapakTepucTmkmn apuxeHns. KnHematrka spawaTtenbHOro ABnxXeHus. Y CKopeHne npu
KPVBONIMHEHOM OBUXEHMWM.

Tema 4. IvHaMuka MaTepuanbHON TOYKU. 3aKoHbl HbloTOHa. Cuna TAXecTu u Bec.
MHepumnanbHble cUCTEeMbl OTCYeTa.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OunHamuka matepranbHon To4KW. ['paHmLbl IPUMEHNMOCTU KNAacCMYECKOM MEXaHMKN. 3aKOHbI

HbtoToHa. ["paBuTaumoHHbie B3anmogenctams. Cuna taxecTtun n sec. HesecomocTb. NHepumnanbHble
cucTembl oTcyeTa. PasMepHOCTb 1 eQNHNLbI U3MEPEHWIA.

PerunctpaumnoHHbii Homep 721114 5AE
CtpaHnua 13 n3 52. 111 YHI:I
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Tema 5. Cuna TpeHusi. Umnynbc. 3aKOH coxpaHeHusi uMnynbca. LleHTpobexHas cuna
nHepuun. Cuna Kopuonuca.

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Cwuna tpeHus. MiMnynbc. 3akoH coxpaHeHns nmnynbca. [BuxeHne tena ¢ nepemMeHHon MacCcoii.
LleHTp nHepuwmn. MpuHUmnn otHocuTenbHocTn ["anunes - HotoToHa. HemHepumanbHble CUCTEMbI
otcyeTa. LleHTpobexHas cuna nHepumn. Cuna Kopuonuca.

Tema 6. PaboTa, MowHOCTb. KuHeTMyeckas aHeprus. MoteHumnanbHas aHeprus.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Paborta, MowHocTb. KuHetuyeckas aHeprus. MNoteHumnansHoe none cun. NoteHumnanbHas aHeprusl.
[MoTeHumanbHble KpuBble. 3aKOH COXPaHEHNS SHEepPruun.

Tema 7. [1BuXeHue TBepaoro tena. MOMeHT CUIbl U MOMEHT UMNYy/bca. 3aKOH COXpPaHeHuUs
MOMEHTa uMnynbca.

JIeKLMOHHOe 3aHsiTne (5 4yaca(oB)):

IenxeHve tBepaoro Tena. [IsnxeHne LeHTpa nHepumn. BpawartenoHoe asmxeHne. MOMEHT cunbl
N MOMEHT UMNynbca. 3aKOH COXpaHeHUs MoMeHTa umnynbca. Il -1 3akoH HbtoToHa ans
BpawarenbHoro asuxeHus. MomeHT nHepummn. MoMeHT nHepLmm Ten NpasuibHOM reoMeTprUYeCcKom

POopMbl.
Tema 8. Teopema lMNonreHca-LLternHepa. KuHeTnyeckasi aHeprus BpalLaloLLerocs tena.
Pab6ora.

NeKunoHHoe 3aHsiTne (3 4aca(os)):

Teopewma lMoiireHca-LUteitHepa. CBoboaHble ocu. ['naBHble ocu nHepummn. KuHetnyeckas aHeprus
Bpawatouwerocs Tena. Paborta. KsaHToBaHWe yrnoBoro MOMeHTa.

Tema 9. Ynpyrue csoncrtea TBepabix Ten. 3akoH N'yka. QHeprus ynpyrux aecoopmami.
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

Ynpyrve cBoiicTBa TBepAbIX Ten. Buapl ynpyrmux necgpopmaumin. 3akoH N'yka. OctatoyHas
nedoopmauusi. Moaynb KOHra. 9Heprus ynpyrux nedoopmaLuii.

npakTudeckoe 3aHsitne (4 yaca(os)):
PeweHne 3apay no 0603Ha4Y€HHbIM Bbile TEMaM.

Tema 10. KonebaHus. YpaBHeHue cBOOOAHbIX KonebaHMn. QHeprusi rapMOHUYECKOro
KonebaHusi. MaremaTtnyeckmn MasiTHUK. PN3NYeCKMn MasiTHUK.

JNleKLMOHHOe 3aHsiTne (4 4yaca(os)):

KonebaHus. YpaBHeHune ceoboaHbix konebaHwuii. MpencrasneHune konebatenbHOro npowecca ¢
roMoLLbio BekTopa amnnntyabl. CKOPOCTb M YCKOPEHWE NPy rapMOHUYECKOM KonebaHun. SHeprus
rapMoHun4eckoro konebaHusi. MatematTnyeckuii MasTHUK. PUINYECKUA MASITHIK.

Tema 11. CnoxeHue konebaHun, bueHus. 3atyxarowme KkonebaHus. BolHyXaeHHble
KonebaHus. Pe3oHaHc.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

das3oBas NOBEPXHOCTb rapMOHUYECKOro ocumnnsatopa. CnoxeHvne konebaHuia, bueHns. CnoxeHune
B3aVMHO NepneHanKynsapHbix konebanuin. durypol Jlnccaxy. 3atyxarowme konedaHus.
BblHyxoeHHble konebaHus. Pe3oHaHc.

Tema 12. BonHbl. MpoponbHbie U nonepeyHble BONHbI. YpaBHEHUe 6eryLiei BOMHbI.
Adudbpakumsa v nutepchepeHums. Ctosume BOJHbDI.

JNleKLMoHHoe 3aHsiTne (3 4aca(os)):

BonHbl. PacnpocTtpaHeHne BONH B ynpyron cpege. [poaonbHble U NONepeyHble BOMHbI. YpaBHEHME
Gerywein BonHbI. YpaBHEHNEe NNOCKON 1 cchepunyeckonn BonH. BonHosoe ypasHeHuve. dndpakums u
nHTepepeHuns. Ctosume BONHbl. DHEPrus, nepeHocnmas ynpyrom BOMHON.

npakTnyeckoe 3aHsitne (4 4aca(os)):

PeweHune 3anay no 0603HAYEHHbBIM BbILE TEMAM.

Tema 13. MexaHuka xuakocTten u ra3os. YpasHeHue bepHynnu.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MexaHuka xungkocten n razos. OCHoOBbI rugpocTatukun. JnHammka cTaumoHapHOro Te4eHmns
Xungkoctn. YpasHeHne bepHynnn. BA3koCTb XuaokocTu.

Tema 14. OcHoBbI MOneKynsipHon cousuku. Macca n pasmepbl Monekyn. UpoeanbHbin ras.
YpaBHeHue cocTosiHUS naeanbHoro rasa. Temneparypa. [asneHne. KuHetuueckas aHeprus
nocrtynartenbHOro ABMXeHUs monekyn rasa. PacnpepneneHne Makceenna no CKOpoCTsaM.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

[Mpenmet MonekynsapHon puaunkm n TepmognHammk. OCHOBbI MONeKynsapHow pusunku. Macca u
pa3mepbl Monekyn. VioeanbHblil rad. YpaBHeHne COCTOSHWUS naeanbHoro rasa. Temneparypa.
HaeneHwue. NapunanbHoe naeneHne. 3akoH JanbToHa. KnHetudeckas aHeprus noctynaresibHoro
OBUXeHns monekyn rasa. PacnpeneneHne Makcsenna no ckopoctsiM. CpenHss u
cpenHe-kBaapatnyHbie CKOPOCTU OBUXEHUSI.

naboparopHas pabora (28 yaca(oB)):

MonekynsipHas cpusmka: MonekynspHo ?knHetudeckas teopust. € 210 N3yyeHne 6poyHOBCKOro
nsuxeHus € 211 OnpeneneHne KMHEMATUYECKUX XapakTepucTukK Monekyn rasa € 212 3akoHbl
noeanbHoro rasa € 213 OnpepneneHve nokasatens aamabatbl pa3Hbix ra30B PE30HAHCHBIM
meTtonoM [poueccol nepeHoca. € 220 ccnenosaHne TennonposogHocT € 222 ViccnenosaHue
32BNCMMOCTU BA3KOCTU XUOKOCTW OT TemMrneparypbl N KOHLEHTpauumn Ha WaprnkoBOM BUCKO3MMETPE
daszosble Nnepexodbl. € 230 OnpegeneHne CKPbITON TENNOTbHI Pa30BbIX Nepexonos € 231
HabnoneHne pasoBoro nepexona XuakocTb-rad B KpUTUHECKOM Touke € 234 [MoBbIWEHNE TOYKN
KuneHus soabl € 235 [NoHMXEHMe TOYKN 3aMep3aHns Bogbl Tennoeble MawmnHbl. € 240
MNpeobpasoBaHme pasnnyHbIX BUOOB 3Heprumn B Tenno Xuakue n 1eepapie tena. € 250 MamepeHune
MOBEPXHOCTHOIO HaTSAXEHNs METOLOM OTpbiBa € 252 ViccnenosaHue 3aBUCUMOCTU IMHENHOIO
pacwvpeHus Teepablx Ten ot Temnepartypbl € 253 OnpeneneHvie yaenbHOM Ten1oeMKOCTy TBEPAbIX
Ten

Tema 15. a3 B none cun tTaxectn. PacnpepneneHne bonbumaHa. NoHATUE 0 cTeneHAX
cBoboabl. [nvHa cBoboaHoro npobera. Audodpy3us, TennonpoBoAHOCTb, BA3KOCTb.
YpaBHeHue Ban-pep-Baanbca. U3oTepmbl BaH-pep-Baanbca.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

"a3 B none cun taxecTtu. PacnpeneneHne bonbumaHa. MNoHsATUE O cTeneHsix cBoboabl. BHyTpeHHSAS
SHeprus 1 TeENNOEMKOCTb naeanbHoro rada. KeaHtosas teopusi tTennoemkoctu. [nvHa ceobonHoro
npobera. Ounddy3unsi, TeNNoNpPoBOAHOCTb, BA3KOCTb. PeanbHble rasbl. YpaBHeHue
BaH-nep-Baanbca. MI3oTepmbl BaH-aep-Baanbca. SkcneprMeHTanbHble n30TepMbl. SdhdoekT
Ixoynsa - ToMncoHa.

Tema 16. | Hayano TepMoanHamMmkun. AgmnabaTnyeckmn npouecc. Pabota npu n3orepMmyeckom
npouecce. Liukn KapHo, K.n.n. 9Htponusa. CBoMCTBa 3HTPONUN. DHTPONUA uaeanbHOro rasa.
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

TepmoanHammyeckuii cnocob onmcaHns SBReHuid. | Hayano TepmoamMHamuk. Agnabatnyeckuii
npouecc. YpaBHeHue lMyaccoHa. PaboTta npu agnabatudeckom npouecce. PaboTa npu
N30TEPMNYECKOM npouecce. Tennosble MawmHbl, K.n.4. Lnkn KapHo, k.n.a. 9utponusa. CeoncTea
SHTPOMMU. SHTPONUSA naeanbHoro raza. CtaTmcTnyeckoe NpeacTaBneHne SHTPOMNUN.

Tema 17. Il Hayano TepmoauHammkun. TepMoauHaMUyeckue NOoTeHLManbl.
neKuMnoHHoe 3aHsiThe (3 yaca(os)):

Teopema HepHcra. |l Havyano tepmoamHamukn. TepMoanHamMmyeckme noteHumanbsl. BHyTpeHHSAS
aHeprus. CBobonHas aHeprus. TepmoanHammyeckmne noteHumansl. MoteHuman MNvbbca. SHTanbnms.

npakTudeckoe 3aHsitne (4 yaca(os)):
PeweHne 3anay no 0603Ha4Y€HHbIM Bbile TEMaM.

Tema 18. Kpucrannmyeckoe coctosiHue. TennoemMkocTb Kpuctannos. duanyeckue Tunbl
Kpucrtannos. Pa3oBble Nepexonbl.

JNleKLMoHHoe 3aHsiTne (3 4aca(os)):

Kpuctannnyeckoe coctosiHue. Tennosoe konebaHve B kpuctannax. TennoemMKocTb KpUCTasnsos.
duaunyeckne Tunbl kpuctannos. MNpumepsl. MexaHn3m TennonpoBOAHOCTY B Kpuctannax. CTpoeHue
xwnpgkocten. dasosble nepexonbl. [Npumepsbi.
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Tema 19. dnekTpocTatuka. dnekTpuyecknm 3apsaa. 3akoH KynoHa. dnektpocratmyeckoe rnosne.
HanpsixXeHHOCTb 3N1eKTPOCTaTUYECKOro nonsi. ANeKTpuyYeckmmn aunorib.

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OnekTpocTaTtuka. dnekTpuyecknin 3apsa. JMCKpeTHOCTb, PenaTUBMCTCKAA MHBAPUAHTHOCTb, 3aKOH
coxpaHeHus 3apsaga. 3akoH KynoHa. OnekTpocTatmyeckoe none. HanpsaxeHHOCTb
anekTpocTartmyeckoro nons. MpnHUMn cynepnosnunmn anekTpoctatnyeckux nonei. Cunosbie NMHUN
9NEKTPOCTATMYECKOro Nons. INEeKTpu4ecknin annonb. JmnonbHbIi MOMEHT. HanpsXXeHHOCTb nons
avnons. MNoHsTne 06 aNeKTpMYEecKoM Nnosie MynbTUNOoNeN.

naboparopHasi pabora (20 yaca(oB)):

MonekynapHas domanka: MonekynsipHo ?kuHeTndeckas teopus. € 210 V3yyeHne 6poyHOBCKOro
nsuxeHns € 211 OnpeneneHne KMHEMaTUYECKUX XapakTepuUCTMK Monekyn rasa € 212 3akoHbl
noeansHoro rasa € 213 OnpegneneHne nokasatens aamabatbl pa3Hbix ra3o0B PE30HAHCHbIM
meTonom lNpouecchl nepeHoca. € 220 ViccnenosaHue TennonpoBogHOCTN € 222 ViccnenosaHue
3aBUCMMOCTM BA3KOCTU XUAKOCTWN OT TeMnepartypbl N KOHLUEHTpaUumM Ha WapmnkoBOM BUCKO3MMETPE
da3zosble nepexobl. € 230 OnpeneneHne CKPbITON TENNOTHI 0a30BbIX Nepexonos € 231
HabnioneHne ¢pasoBoro nepexona XuakocTb-ra3 B KpUTUHECKON Touke € 234 [MoBbiWeHNe TOYKN
KuneHus soabl € 235 [NoHMXeHne TOYKN 3aMep3aHuns BoObl Tennosble MalWnHbl. € 240
MpeobpasoBaHre pa3nuyHbiX BUOOB aHeprun B Tenno Xunaokue v 1Bepable Tena. € 250 Na3mepeHne
NMOBEPXHOCTHOrO HaTSAXEHUs METOAOM OTpbiBa € 252 ccnenosaHne 3aBUCUMOCTU IMHENHOIO
pacwunpeHns Teepablix Ten ot Temnepatypbl € 253 OnpegeneHve yaenbHOW TENN0EMKOCTM TBEPObIX
Ten

Tema 20. dnekTpnuyeckoe cmelleHune. Teopema OcTporpanckoro-lraycca.
JNleKLMoHHoe 3aHsitue (3 yaca(os)):

onekTpunyeckoe cMelleHne. Teopema OcTtporpanckoro-Iaycca ons anekTpoctaTtnyeckoro nons B
Bakyyme. ndbpepeHumanbHas oopma teopembl OcTporpanckoro-raycca (ypasHeHue lNyaccoHa).
Mpumepsbl npuMeHeHus Teopembl OcTporpanckoro-lraycca kK pacyety anekTpocTaTnyeckux nonen B
BaKyyMe.

Tema 21. PaboTa no nepeMeLLeHUI0 N1eKTPUYECKOro 3apsiaa B 31eKTpocTaTu4eckom none.
MoTeHUMan anekTpocTaTM4ecKoro nons, pa3HoCTb NOTEHLMaNoB.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

PaboTa no nepeMeLleHnio aNeKTPUYecKoro 3apsaa B anekTpoctaTnyeckom none. Linpkynaums
BEKTOpA HanpPsXXeHHOCTW 3NeKTPoCTaTUYeckKoro nons. MNoteHuman anekTpocTaTMyeckoro nons,
Pa3HOCTb NoTeHUManos. CBs3b MeXAy HanpsXXEHHOCTbIO 1 MOTEHUMAaNoM. OKBUNOTEeHUMANbHbIE
noBepxHOCTW. MprMepbl BbIYMCIEHNS NOTEHUMana no HanpsiXXEHHOCTM MoNs.

Tema 22. MpoBOAHUKM B INEKTPOCTAaTUYECKOM Mone.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

[MpoBoaHMKM B anekTpocTatmyeckom none. unonb B 04HOPOOHOM M HEOAHOPOOHOM
9NEeKTPOCTaTUYECKOM none.

Tema 23. [lnaneKTpUKn B aneKTpocTtatM4eckom nosne. [lnanekrpmyeckas BOCMPUMMUYUBOCTb U
AuaneKTpuyeckasi NpoHuLaemocTb cpeabl. [uanekrpuyeckas NpoOHMLAEeMOCTb MOASIPHbIX
AUN3NEeKTPUKOB.

neKuMnoHHoe 3aHsiTne (3 yaca(os)):

LnanekTpuky B 9neKTpocTaTM4eckom rnone. Tunbl AnaneKTPrKoB. Tunbl nonspusaunm
AnanekTpukos. NonspnayemocTb (BekTop nonspusaumm). Junanekrpuyeckas BOCAPUNMIYNBOCTb U
AnanekTpuyeckas NpoHNLAEMOCTb cpedbl. HanpsXXeHHOCTb Nonsa BHYTPY AnanekTpuka. Bektop
9NEKTPMYECKOro CMeLLEeHNS B AnanekTpukax. Teopema [laycca ons ananekTpukos. N30TponHbie u
aHN30TPOMHbIE ANANEKTPUKK. [nanekTprnyeckas NPOHMLAEMOCTb HEMONAPHbBIX ONANEKTPUKOB.
®dopmyna Knaysuyca-Mocottu. [nanektpuyeckas NpoHNLAEMOCTb MONSPHbLIX AN3NEKTPUKOB.

Tema 24. CerHeTo3NMeKTPUKM.
NeKuunoHHoe 3aHsitne (1 yaca(os)):
CerHetoanekTpuku. Nbe3oanekTpuieckunin aghdekT (MpsiMoit 1 0bpaTHblin). dNeKTpeThI.

Tema 25. AnekTpoemkocTb. KoHaeHcaTopbl. EMKOCTb KOHOEHCcaTopoB. Heprus
3N1eKTpMUYecKoro rnons.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

3ﬂeKTpOGMKOCTb. EmkocTb yeanHEeHHOro nposoaHMKa. KOH,D,eHcaTOpr. EmkocTb KOHOEeHCaTopoB
(I'I)'IOCKOFO, umnnHopunyeckoro, cqaepmquKoro). ﬂapanneanoe n nocnenosaresibHoe coenonHeHune
KOHOEHCaTOopOB. SHepFI/IFI ANEeKTpnYeCcKoro nons.

npakTudeckoe 3aHsitne (4 yaca(os)):
PeweHne 3apay no 0603Ha4YeHHbIM Bbilie TEMaM.

Tema 26. NocTosAHHbIN aneKTpuyeckun Tok. Hocutenu toka. NMNoTHOCTL U cuna
anekTpuyeckoro Toka. 3akoH Oma. PaboTa 1 MOLLLHOCTb TOKa. 3akoH [ xoyns-JleHua.
MpaBuna Kupxrodpa.

JNIeKLMOHHOe 3aHsiTne (3 4aca(os)):

MoCTOSIHHBIN anekTpunyecknii TOK. Hocutenu Toka B rasax, anekTponurax, nonynpoBoaHMKaxX n
meTannax. [MNOTHOCTb 1 cuna anekTPMYecKoro Toka. YpaBHeHNe HenpepbiBHOCTY.
onekTpoasuxyuwas cuna. 3akoH Oma. ConpoTmBneHne npoBOAHNKOB. 3aBUCMMOCTb
CONPOTMBNEHUS NPOBOAHNKOB OT Temnepatypbl. 3akoH Oma B amddpepeHumanbHol coopme. Pabota
N MOLHOCTb Toka. 3akoH [xoyns-IleHua. 3akoH Oma ans HEOAHOPOLHOMO yYacTka Lenwu.
PasseTBneHHble uenu. MNpasuna Knpxroga. KsasnctaunoHapHble TOKMW.

Tema 27. AnekTponpoBOOHOCTb TBepAbIX Ten. [pupona Hocutenen Toka B MeTannax.
Knaccuyeckas Teopus anekKTpornpoBogHOCTU METanNoB.

JNleKLMoHHoe 3aHsitue (3 yaca(os)):

ONeKTponpoBOAHOCTb TBepAblX Ten. MNpupona HocuTtenen Toka B Metannax. OnbiTel MunnukeHa,
Pukke, TonmeHa n Ctbloapta. OneMeHTapHas Knaccmyeckas Teopus anekTponpoBoaHOCTH
meTtannos. 3akoHbl OMa, [xoynsa-JleHua n BugemaHa-®PpaHua ¢ To4kM 3peHns Knaccuyeckom
9NEKTPOHHON Teopumn. 3aTpyoHEHMS KNaCCUYEeCKOW 3N1EKTPOHHOM TEOPUN.

Tema 28. dneMeHTbl 30HHON TEOPUU TBEPAbIX TeN. ANeKTpUuyeckue CBOMCTBA
nonynpoBoaHUKOB. KOHTaKT ABYX NONYNPOBOAHUKOB C pa3/IM4HbIM TUMOM NPOBOAUMOCTU
(p-n - nepexogn).

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

SneMeHTbl 30HHOI Teopun TBEPAbIX TeN. MoHATNE 06 YPOBHSIX SHEPTMN N SHEPreTUYECKMX 30HaX B
TBEpaoM Tene. OCHOBHblE NPeACTaBeHNs KBAHTOBOM 3NeKTPoHHOW Teopun. Knaccudomkaums
TBEPAbIX TEN MO X 3NEKTPUYECKMM CBOCTBAM HA OCHOBE 30HHbIX NPEACTaBNEeHNIA.. NeKTpuyeckmne
CBOICTBa NonynpoBoaHMKoB. CoBCTBEHHAS 1 NPUMECHAS NPOBOAMMOCTb NMOAYNPOBOLHUKOB.
KoHTakT AByX NONynpoOBOAHMKOB C PasfnyHbIM TUMOM NPOBOAUMOCTM (P-N - NEPEXOL).
MonynpoBoaHukoBble anoabl. MpuHUMn paboTbl TpaH3ucTopa..

Tema 29. KoHTakTHble siBNeHusi B MeTannax. Paborta Bbixoga. TepmoanekTpnyeckue siBNeHUs
(3eebeka, MenbTbe, ToMcoHa). CBEpXNPOBOAUMOCTD.

NeKuMoHHoe 3aHsiTne (3 4aca(os)):

KoHTakTHble siBneHus B MeTannax. Pabota Bbixoga. KOHTakT ABYx METANNOB C TOYKM 3PEHUS 30HHOA
TEOPUU 1 KNAaCCUYECKON 3NEKTPOHHOW TEOPUN, KOHTAKTHAs pasHOCTb MNOTEHLMAOB.
TepmoanekTpuyeckne sieneHust (3eebeka, Menbtbe, TomcoHa). CeepxnposoanmocTb. CBoCTBa
CBEepXNpPOBOAHNKOB. [MprMeHeHne CBepPXNPOBOAHMKOB

Tema 30. dnekTpuyeckum ToK B BaKyyme. BakyymHbie guoabl U Tpnoabl. ANeKTpuyeckuim Tok B
anexkTponutax. AnekTponus. 3akoHbl Mapanes. AneKTpuyeckuin TokK B rasax.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

ONEeKTPUYECKMIA TOK B Bakyyme. TepMoanekTpoHHas aMuccus. 3akoHbl borycnasckoro-JleHrmioopa v
Prnuyapacona-IlewmeHa. BakyyMHble ovoabl 1 TPMOLbl. DNEKTPUYECKUA TOK B 9N1EKTPONUTax.
IneKkTponuTnyeckas auccoumaums. dnektponns. 3akoHbl dapanes. [puMeHeHe aneKTponnToB.
ONEeKTPUYECKMn TOK B rasax. HecaMoCTosITENbHbBIN 1 CaMOCTOATENbHbIV ra3oBble paspsabl.. Tunbl
CaMOCTOSITE/IbHOr0 ra3oBoro paspsaa: TNewWwnin. ICKPOBOW. AyrOBOW M KOPOHHbINA. Mha3ma n ee
OCHOBHbIE XapaKTepUCTUKMW.

npakTudeckoe 3aHsitne (4 yaca(os)):
PeweHne 3agay Nno 0603Ha4YEHHbIM Bbilie TEMaM.

Tema 31. MarHeTnam. MarHuTHOe none B Bakyyme. MarHutHas uHaykuusa. HanpsxeHHOCTb
MarHuTHoro nons. 3akoH bno-Casapa-Jlannaca.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 721114 5AE
Crpanvua 17 ns 52. 11} yLH,lf[

o



Mporpamma ancumnnuubl "dusmka”; 020100.62 Xumus; Beaywmin Hay4HbIA COTPYOHKUK, A.H. (Mpodeccop) Knoykos B.B. , ooueHT, K.H.
Monaxosa H.W.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

MarHeTnam. MarHuTtHoe none B BakyyMe. [Mpo6Hble TokM. MarHWTHbBIA MOMEHT PaMKU C TOKOM.
MarHutHas uHayKums. JIMHUM MarHUTHOW UHAYKUMK. HanpsixkeHHOCTb MarHUTHOro nons. MpuHumn
cynepno3numMmn MarHuTHbIx noneii. 3akoH brno-Caeapa-Jlannaca. PacyeT xapakTepucTK MarHUTHbIX
noner ¢ ncnonb3oBaHnem 3akoHa bro-Caeapa-Jlannaca v npyHUMna cynepnosunumu.

naboparopHas pabora (28 yaca(oB)):

MonekynsipHas cpusmka: MonekynspHo ?knHetudeckas teopust. € 210 N3yyeHne 6poyHOBCKOro
nsuxeHns € 211 OnpeneneHne KMHEMATUYECKUX XapakTepucTmuk Monekyn rasa € 212 3akoHbl
noeansHoro rasa € 213 OnpepneneHve nokasatens aavabatbl pa3Hbix ra30B PE30HAHCHBIM
meTtonoM lMpoueccol nepeHoca. € 220 ccnenosaHne TennonposogHocTy € 222 ViccnenosaHue
3aBNCMMOCTM BA3KOCTU XUOKOCTW OT TeMneparypbl N KOHLEHTpauumn Ha WaprnkoBOM BUCKO3MMETPE
daszosble Nnepexodbl. € 230 OnpegeneHne CKPbITON TENNOTbHI Pa30BbIX Nepexonos € 231
HabntopgeHre gpa3oBoro nepexona XuakocTb-ra3 B KpUTMYECKOn Touke € 234 MoBbIleHNE TOYKM
KuneHus soabl € 235 [NoHMXEHMe TOYKN 3aMep3aHns Bogbl Tennoeble MawmnHbl. € 240
MNpeobpasoBaHme pasnnyHbIX BULOB 3Heprumn B Tenno Xuakue n 1eepapie tena. € 250 ViamepeHune
MOBEPXHOCTHOIO HaTSAXEHNs METOLOM OTpbiBa € 252 ViccnenosaHue 3aBUCUMOCTU IMHENHOO
pacwvpeHus Teepaplx Ten ot Temnepatypbl € 253 OnpeneneHvie yaenbHOM TenioeMKoCTy TBEPAbIX
Ten

Tema 32. 3akoH AMnepa. Cucremol eguHul,. MarHutHasi NOCTOSIHHas.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

3akoH Amnepa. OnpeneneHne MarHUTHOM MHOYKUMN N3 3akoHa AMnepa. BaanmogenicTeme aByx
TOKOB, TEKYLINX N0 BECKOHEYHbIM NapannenbHbiM NpoBoaHMKaM. Cuctemol eanHml. MarHmTHas
NOCTOSIHHAS.

Tewma 33. Uupkynsaumsa BeKkTopa MarHUTHOM UHAYKUMU B Bakyyme. [lncpcpepeHumanbHas
copma Teopembl 0 LUPKYNALMU BeKTOpa B. Teopema Naycca ans nons Bektopa B B BakyyMme.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Linpkynauus Bektopa MarHUTHON MHOYKUUW MarHUTHOMO NONs B Bakyyme. 3aKOH MOMHOro Toka ans
MarHMTHOro nons B Bakyyme (Teopema o umpkynauum sektopa B). icnonb3osaHne Teopembl 0
LUMpKynaumm sektopa B ons HaxoxoeHus xapakTepucTuk MarHUTHbIX nonen. dudpdepeHumanbHas
doopma TeopeMbl 0 umpkynsaumm sektopa B. [NoTok BekTopa marHutHowm nHaykuun. Teopema [faycca
ons nons sektopa B B Bakyyme.

Tema 34. MarHuTHOE none gBuXyuLerocs 3apsiga. Cuna JlopeHua. NpuHUMNbI ycTponcTea
Macc-cneKTpomeTpa n aNeKTPOHHOro MMKpockona.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

MarHuTHoe none ABuxyulerocst 3apsiaa. [eicTBme MarHMTHOro Nonst Ha ABMXylWwuiics 3apsia. Cuna
NopeHua. [BnxXeHne 3apsXeHHbIX 4acTuL, B 0AHOPOAHOM MarHUTHOM nosne B Bakyyme. MpuHumnbl
yCTPOICTBA MacC-CNeKTpoMeTpa 1 3NeKTPOHHOro MUKpockona. icnonb3oBaHne MarHUTHbIX NMoneit B
3HepreTnyeckux yctaHoskax (MM 0-reHepaTop, MarHUTHbIE NOBYLLKW, YCKOPUTENN 3aPSKEHHbIX
yactuu). dogpekT Xonna. PaboTta no nepemelleHmio NPOBOAHMKA U KOHTYPa C TOKOM B OAHOPOLHOM
N HEOLHOPOAHOM MarHUTHbIX NONSX.

Tema 35. dneKTpoMarHMTHast UHAYKLUMS. 3aKOH 3NEeKTPOMarHMTHOW uHAayKuumn dapanpes.
MpaBuno JleHua. FeHepaTopbl NepeMeHHOro Toka. MUHAYKTUBHOCTb. SiBNeHne CaMOUHAYKL M.
OHeprusi MarHUTHOro Mons.

NeKLuMoHHoe 3aHsiTne (3 4aca(os)):

ONeKTpoOMarHUTHasa NHOYKUMS. 3aKOH anekTpoMarHuTHom nHaykumm ®apagnes. lNpasuno JleHua kak
cnencTBMe 3aKkoHa coxpaHeHns aHeprun. MNpupona S4C anekTpoMarHUTHOW NHOYKUUN.
MakcBennoBckas TpakToBka 3aKOHa 3/1eKTPOMarHMTHON nHOyKuun. Buxpeeoe anektpmnyeckoe rone.
OdudpdpepeHunanbHas popma 3anncum 3aKkoHa 3NeKTPoOMarHUTHOM MHOyKumun. ['eHeparopsl
nepemMeHHoro Toka. Tokn dyko. CkuH-adppekT. NHOYKTUBHOCTb. SBNeHMe caMOvHOYKLUUN.
BaanmHasa nHaykuus. SHeprus MarHUTHOro rnons.

Tema 36. MarHuTHOe none B Bew,ectBe. MarHUTHbIN MOMEHT atoMa. MarHuTHas
NPOHMLAeMOCTb U1 MarHUTHasi BOCNPUUMUYMBOCTDb. MapamarHeTnam. [lnamarHeTuam.
deppomarHeTnam. AHTUDeppomarHeTku, oeppmMarHeTukKm u cpeppurbl.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):
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MarHuTHOoe none B BewwecTse. [Nprpoaa MonekynspHblX TOKOB. MarHuTHbIN MOMEHT atoma. BekTop
HaMmarHnyeHHocTn. MarHuTHas NPoOHNLAEMOCTb U MarHUTHas BOCNPUUMYMBOCTb. Teopema o
unpkynauum sektopa B B BewecTse. Limpkynaums Bektopa HamarHu4eHHocTn. Teopema o
unpkynaumm sektopa H B BewecTse. Teopema OcTporpanckoro-laycca ans MarHUTHbIX NOnew B
BewecTBe. MarHutHag 3awuTta. NapamarHeTnam. uamarHetnam. deppomarHeTnam.
AHTUPeppoMarHeTkn, peppuMarHeTnkn n QeppuThbI.

npaktnyeckoe 3aHsitne (4 4aca(os)):
PeweHne 3agay no 0603Ha4EHHbIM Bbille TEMaM.

Tema 37. Onektpuueckue konebaHus. dudcpepeHumnanoHoe ypaBHeHME COOCTBEHHbIX
aneKTpuyeckux konebaHum B KOHType. 3atyxalLime 1 BbIHYXOeHHble KonebaHus. PesoHaHc
HanpsiXeHun.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

AnekTpunyeckue konebanns. KonebatenbHblii KOHTYP. dnddepeHunanbHoe ypaBHEHNE
CODOCTBEHHbIX anekTpryeckmx konebaHuii B koHType. dopmyna TomcoHa. 3aTyxawowme n
BbIHY>XXAeHHble konebaHns. Pe3oHaHc HanpsxeHuid. [LobpoTHOCTb KOHTYpa. ABToKonebaHums.

Tema 38. NepemMeHHbIN aneKTpuyecknm Tok. 3akoH Oma. Mo HOCTb NepeMeHHOro Toka.
TpaHcdpopmartop.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MepeMeHHbI anekTpuyeckuii Tok. 3akoH OMma ans uenel NepeMeHHOro Toka ¢ OMUYECKUM
COMPOTUBNEHNEM, EMKOCTbIO U MHAYKTUBHOCTbIO. MeTon BeKTOPHbIX anarpamm. PesoHaHc
HaNPSXEeHWn, pe3oHaHC TOKOB. MOLWHOCTb NepeMeHHOro Toka. TpaHcdopmaTop.

Tema 39. dnekTpomarHutHoe none. OcHoBbl Teopuu Makceenna.
NeKunoHHoe 3aHsiTne (3 4yaca(os)):

InekTpomarHutTHoe none. OcHoBbl Teopun Makcsenna Tok cMeweHus. Cuctema ypaBHEHU
MakcBenna B UHTErpanbHon u gugodoepeHumnanbHom oopme.

Tema 40. AneKTpoMarHUTHbIE BOJIHbI.
neKuMnoHHoe 3aHsiThe (3 yaca(os)):

AneKkTpoMarHNTHbIE BONHbI. BonHoBoe ypaBHeHe. CBOOOAHbIE SNEKTPOMArHUTHbIE BOJHbI.
CBoiicTBa aNeKTPOMarHUTHbIX BONH (M3 Teopumn Makceenna).

Tema 41. 3kcnepuMeHTanbHOE NMony4yeHue 3NeKTPOMarHUTHbIX BOJTH. DHeprus, nepeHocmmas
3N1eKTPOMarHUTHOMN BONTHOM.

JNeKunoHHoe 3aHsitne (3 4yaca(os)):

IKCnepuMeHTanbHoe NonyYyeHne anekTpoMarHUTHbIX BOnH. BekTop MNonHTMHra. SHeprusg,
nepeHocMMas aneKTPOMarHUTHOM BONHOW. IHTEHCUBHOCTb 9NeKTpOMarHUTHbIX BOMH. Wkana
9NEeKTPOMarHUTHbIX BOSH.

Tewma 42. Npeamet onTUKK. BonHoBble M KBaHTOBbIE NMpeacTaBneHusi o npupoae ceeTa.
doTtomeTpus. OCHOBHble 3aKOHbI (pOTOMETPUN.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

OMNTWKA. BeegeHrne. lNpegmet ontukn. BonHoBble 1 KBaHTOBbIE NPeACTaBNEHNS O NpUpoae CBeTa.
MHdoopmaums o CTpoeHnn BelecTsa, MeX- 1 BHYTPUMONEKYNSPHbIX B3aMOAENCTBMAX, Nonyvyaemas
N3 pasnnyHbIX y4aCTKOB CreKTpa 3NeKTPpOMarHUTHbIX BONH. PoToMeTpus. HepretTmyeckmne n
CBETOBblE XapakTepUCTUKN CBETOBOro notoka. OCHOBHble 3aKOHbI poTomeTpun. MNnockune
MOHOXpOMAaTMYeCcKue aneKkTpoMarHUTHble BOMHbI. CnekTpanbHoe pasnoXeHne nsny4eHus.

npakTudeckoe 3aHsitne (4 yaca(os)):
PeweHne 3agay no 0603Ha4YeHHbIM Bbile TEMaM.
naboparopHas pabora (48 yaca(oB)):
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OnTtuka: N'eomeTpuyeckas ontuka. € 101 SkcnepumeHTanbHOe U3y4yeHne xoaa CBETOBbIX Ny4el B
npocTenwmnx ontmyeckmx anemeHtax € 102 OnpeneneHne nokasaTtens NPenoMeHns TBepablx Ten ¢
nomoLbio Mukpockona € 104 MayyeHne LeHTPUPOBAHHbBIX ONTUYECKUX cucTeM PacnpocTtpaHeHmne
cBeTa B aHM30TPONHbIX cpenax. ducnepcus ceeta. € 202 OnpeneneHne nokasarens npenomMneHuns
N gucnepcun Npuambl C NOMOLLbIO roHnomeTpa € 203 IamepeHune CKOpoCTU cBeTa B pasnnyHbIX
cpefax c NoMoLbio NasepHoro ganbHomepa € 205 AHannsa conHevyHoro cnekTpa llornoweHve
ceeta. € 204 MornoweHue ceeta N3nydveHne ceeta. € 301 OcHoBbl choToMeTpum € 302
oKcnepMeHTanbHas npoeepka 3akoHa CtedpaHa-bonbumaHa VIHTepdepeHumns ceeta. € 501
Bunpunama ®peHensa € 502 3epkano Jlnonna € 505 VIHTepdepeHUnoHHbIE CBETOOUNLTPSI
Odudpakuns ceeta. € 601 Ondpakums dpayHrogepa Ha wenn € 602 dudgpakumnsa dpayHrogoepa
Ha OLHO- 1 OBYMepPHbIX peweTkax € 603 N3ydyeHne ondpakUMOHHON peleTkn (Ha roHNOMeTpe)
Monapusaumns ceeta. € 702 ViccnenosaHue NMHERHO - NONSPM30BaHHOMO CBETa U NpoBepka 3akoHa
Mantioca € 703 VN3y4yeHne BpalleHus nnockoCTu nongapusaumm Ha mogenu nonspumeTpa € 704
V3y4eHune BpalleHns niaockocTy nonsapusaumm Ha nonspumeTtpe

Tema 43. UHTepdhepeHums ceeTa. UHTepdpepeHLMsa cBeTa OT ABYX KOrepeHTHbIX UCTOYHMKOB.
MNMpocTpaHCcTBEHHasi KOrepeHTHOCTb.

neKumnoHHoe 3aHsitTne (4 yaca(os)):

NHTepdepeHumns ceeta. KorepeHTHble MICTOYHMKM cBeTa. OnTrnyeckas pasHoCTb Xxoa.
VHTepdepeHumns cBeTa OT OBYyX KOrepeHTHbIX UCTOYHUKOB. VIHTepdoepeHumns HEMOHOXPOMATNYECKMX
CBETOBbIX My4YKOB. BpeMeHHasi korepeHTHOCTb. [ony4eHne KorepeHTHbIX Ny4KOB METOLOM OeNeHUs
amnnntyobl. BnusaHue pasmepos uctovHuka. lNpoctpaHcTBeHHasa KorepeHTHOCTb. [onyyeHne
KOrepeHTHbIX Ny4KOB METOLOM OEeNeHNs BONHOBOro (PpoHTa. Jlaszepbl Kak MCTOYHUKM KOrepeHTHOro
n3nydyexus. [eyxnydesble uHTepdepometpbl (MaikenbcoHa, XameHa). MHoronyyesas
nHTeppepeHumns. NHtepdepomeTp Pabpu-lNepo. NHTepdepeHUmnoHHbIe punbTpbl. [pocBeTneHne
onTukn. MHOrocnomHble ANaneKkTpuyeckne NoKpPbITUS.

Tema 44. Oucpbpakumsa ceeta. lNpuHumn MNoureHca-dPpeHensi. Meton, 30H PpeHens.
Odudbpakumsa dpeHenst Ha KPYrnoM OTBEPCTUU U KPYroM aKpaHe. [udpakunoHHas peLueTtka.

JNeKLMoHHOoe 3aHsitTne (3 4aca(os)):

Oudbpakunsa ceeta. MNpuHumn MonreHca-dpenens. Meton 30H @peHens. Oudpakuna dpeHens Ha
KPYrnom OTBEPCTUM 1 KPYrnoMm akpaHe. Oudpakums dpayHrogepa Ha 0OOHON 1 OBYX WeNnsx.
OndppakumnoHHas pewetka. ducnepcus n paspewarowas cnocobHOCTb OANPPaAKLNOHHON peweTKu.
Ldundbpakunsa peHTreHoBckux ny4den, dpopmyna Bynbgpa-bparra. NoHATNE O pEHTIEHOCTPYKTYPHOM
aHanmse 1 peHTreHOBCKOW criekTpockonuu. [ronorpagous.

npaktnyeckoe 3aHsitne (4 4aca(os)):

PeweHune 3anay no 0603HAYEHHbBIM BbILE TEMAM.

Tewma 45. Nonspu3saumnsa ceeta. EctecTBeHHbIN U NONSIPU30OBaHHbIA CBET.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Monspusaumns ceeta. EctecTBeHHbIN 1 Nonsapun3oBaHHbIn cBeT. CTeneHb nonspmnsaunn. 3akoH
Mantoca. Cynepnoaunums anekTpoMarHUTHbIX BOMH, TMHENHO NONSAPU30BAHHbIX BO B3aVMHO
neprneHanKYNspHbIX MNOCKOCTAX. DNAUNTUHECKAs N KpyroBas nonsapusaumns. BolpoXaeHHbIn cnyyan
SNAMNTUYECKON nonsapuaaummn. JIMHenHO Nonsapu3oBaHHas BONHA Kak Cyneprno3nuns BOMH C
Kpyrosow nonspusaumnei.

Tema 46. PacnpocTtpaHeHue cBeTa B aHU3OTPOMHbIX cpepax. [1BonHoe ny4yenpenomneHue.
NHTepdepeHumns nonsipusaoBaHHbIX nyyen. 3akoH bno. MN'unortesa ®dpeHens. Acpcexr
dapapes.

neKuMnoHHoe 3aHsiThe (3 yaca(os)):

PacnpocTpaHeHue ceeta B aHU30TPONMHbIX cpenax. [sonHoe nydenpenomnexmve. lNonspmnsaunoHHbie
npucnocobnexns. MNprMeHeHne NoNSpM3aunoOHHbIX METOAO0B B XMMuK. [poxoxaeHne
MNOCKOMNONSAPU30BAHHOMO CBETA Yepes KPUCTaNNNYECKYIO NNacTuHKY. VIHTepdoepeHuuns
Nonsipn30BaHHbIX Ny4ein. AHanNn3 Nonsapu3oBaHHOro ceeta. ickyccTeeHHasa ontuyeckas
aHunsoTponusa (gpoTtoynpyrocTb, asneHnsa Keppa, KottoH-MyTtoHna m lNokkenbca). BpaweHne
NNOCKOCTW nonapmaaummn. 3akoH buo. MNnotesa PpeHens. SpdpekT Papanes. MonspumeTpus.
OnTunyeckne n3omepsbl 1 Nx Ponb B BMOXMMUYECKUX NpoLieccax.
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Tema 47. NMonspusaumnsa ceeta NpyM OTpaXxXeHUn u NpenioMIeHMN cBeTa Ha rpaHuLe AByX
ANaneKTpukoB. 3akoH bproctepa. 3akOHOMepHOCTU paccesiHust Panes.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

3nyyeHune gunons. MNongapuaaumsa ceeta npu OTpaxXeHnn 1 NpenoMAeHnn CBeTa Ha rpaHmue OByx
ananekTpukos. 3akoH bptoctepa. PaccesiHne ceeta. 3aKOHOMEPHOCTU paccesHns Panes.
MonekynsipHoe paccesHue.

Tewma 48. Oucnepcus ceeta. OCHOBbI 31IEKTPOHHOMN TEOPMU AUCNEPCUM.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Oucnepcus ceeta. Metoabl ndydeHns gucnepcum. OCHOBbI 9NEKTPOHHOM TEOPUM AUCTIEPCUMN.
MonekynsipHas pegopakums. MNprmMeHeHne pedppakToMeTPMYECKUX METOLOB B XMuK. lNornoweHne
ceeta.

Tema 49. TennoBoe uanyuyeHme. 3akoH Kupxrodpa. A6conoTHO YyepHoe Teno. Ontuyeckas
nupomeTpus.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

TennoBoe n3nyyeHme. PaBHoBecHoe nanydeHne. 3akoH Knpxrodga. AGCONOTHO YepHoe TeNo.
3aBnCUMOCTb MCnyckaTenbHOM CNOCOBHOCTM abCONOTHO YEPHOro Tena OT AJIMHbI BOMHbI. 3aKOHbI
CredbaHa-bonbumaHa n Buna. dopmyna NnaHka n KBaHTOBbLI XxapakTep TEMNOBOro U3ny4YeHus.
OnTnyeckas NMPomMeTpusS.

npakTtnyeckoe 3aHsitne (4 4aca(os)):

PeweHne 3anay no 0603HAYEHHbIM BbIlE TEMAM.

Tema 50. PoToanekTpuyeckum adpcpekt. 3akOHOMEPHOCTU BHeLLHero chotoachdekra.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

dDOTOINEKTPUHECK NI SAPAEKT (BHELWHWNIA, BHYyTPEHHWNIA, BEHTUNbHbIN). PaboTbl A.I".CTtoneToBa.
YpaBHeHne DnHWTenHa. 3aKkOHOMEPHOCTUN BHELWHEro dpoToadodekTa. [NpruMeHeHne potoadgodoekTa.

Tema 51. Heprusa n umnynoc potoHa. AsneHne KomnrtoHa. [laBneHue ceera.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

OHeprusa n uMnynbCc OOToHA. 3aKOHbI COXPaHEHUS 3HEPTN 1 UMMYNbCca NPW YNPYroM coygapeHum
gooToHa ¢ anekTpoHamu. sBneHne KomntoHa. laBneHve ceeTa, pabotol 1.H.J/lebenesa.

Tema 52. KopnycKkynsipHO-BOSIHOBOW ayann3m. CooTHOLLEeHne HeonpeaeneHHoCTen.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

KopnyckynapHo-sonHoBon ayanuam. ['mnoTtesa ge-bponng. 9kcnepuMmeHTanbHoOe AoKa3aTenbCTBO
BOJTHOBbIX CBOMNCTB MUKpoyacTuy,. COOTHOWEHWE HeONnpeaeneHHOCTE.

Tema 53. 3akoOHOMepHOCTM B aTOMHbIX crnekTpax. Moaoenn atroma TomcoHa u Pesepdopaa.
Moctynatbl Bopa. NoHsATMe O KBaHTOBOMEXaHU4YeCKOM onucaHum atoma. Jlasep.

NeKLuMoHHoe 3aHsiTne (2 yaca(os)):

3aKOHOMEPHOCTU B aTOMHbIX CnekTpax. TepMbl, cepuanbHble hopMyibl, KOHCTaHTa Puaobepra n ee
gomsnyeckunn cmbicn. Mogenu atoma TomcoHa n Pesepdpopaa. NMoctynatel Bopa. OnbiThl dpaHka 1
"epua. SnemeHTapHas Teopusa atoma sogopona no bopy. Nsotonnyeckoe cmelleHve
crnekTpasnbHbIX IMHUIA.

Tema 54. AtomHoe siapo. CoctaB aTOMHbIX siaep. CNUH U MarHUTHbIN MOMEHT siapa.
JNleKLMoHHoe 3aHsiTne (3 4aca(os)):

AToMHoe a8po. CocTaB aTOMHbIX sa4ep. QHeprus ceaam aaep. CnvH U MarHUTHbIA MOMEHT a4pa.
AnepHble cunbl. Mogenun atoMHoro sgpa. PagnoaktmsHoe nanyyeHme n ero suabl. 3akoH
pagnoakTMBHOro pacnaga. lpocrenwne snepHble peakumm.

Tema 55. dnemeHTapHble YacTuubl. CoBpeMeHHas cucTeMaTmka 3JieMeHTapHbIX YacTull.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

OneMeHTapHbIe YacTuubl. Buabl B3anMoOenCcTBIIA U KNAcChl aNeMeHTapHbIX YacTuu. Metoabl
perncTpauumn anemMmeHTapHbix YacTmu.. CoBpeMeHHas cucteMatvka afieMeHTapHbIX YacTuL.
KocmMuyeckne nyyn.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNISA)
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Buabi
Paspen Cemect Henens | camocTtositenbHom [TpynoOeMKOCTb) ;%%’::Lﬁg:;g:g;
AdncunnnuHbl pcemeCTpa pa6oTbl (B yacax) 260ThI
CTYL,EHTOB P
noaroToska
Tema 1. [Npeamer noﬂaLUHero 3 nomatuiHee
dousukn. OnpeneneHus, 3ajaHve
: 2 1 3a[aHns
NpMONNXEHNS. S ——
THbI On
YCTHOMY Orpocy 3 ye onpoc
noaroToska
omatiHee
Tema 2. MexaHuka. [oMallHero 3 gauaHme
. |OcHOBHbIE NOHATUSA 2 1 [3adaHus
BEKTOPHOIro aHanmsaa. MOAroToBKa K .
THbIA On
YCTHOMY Orpocy 3 ye onpoc
Tema 3. Kunematuka NOAroToBKa
MartepuanbHOW TOYKM. NOMaLIHero 3 AomaliHee
_|CkopocTe 1 yckopeHue. |, > |3amamus 3afiaHue
YckopeHue npu
KPMBONNHENHOM NOAroToBKa K 3 CTHBIV ORADOC
ABUXEHUN. YCTHOMY OMpOCy Y P
Tema 4. [inHamuka noAroToBKa
MartepuanbHoOW TOYKM. NOMaLLHEro 3 AomaliHee
_[3akoHbl HblotoHa. Cunal 5, 3 |samanus 3anaHue
TSXECTU 1 BEC.
NHepumanbHble NoAroToBka K 3 -
CTHbIA onpoc
CMCTEMbI OTCHETA. YCTHOMY OMpOCY y P
Tema 5. Cuna TpeHus.
Nmnynbc. 3akoH
COXpaHeHuNs umnysnbca. 5 4 Egﬂoggiﬁ%; 8 KOHTPONbHAas
" |[LleHTpobexHas cuna a6 02 o paboTa
nHepumn. Cuna P
Kopuonuca.
Tema 6. Pabora, NOAroToOBKA HovalHes
MOLHOCTD. LOMaLHero 4
_ KuHetnueckas sHeprus. 5 5 |3amamus 3apaHvne
MNoTeHunanbHas
aHeprus. MOAroToBKa K 4 -
THbIA On
yCTHOMY onpocy ye onpoc
Tema 7. [1BnxeHne NOAroToBKa
TBEpAoro rena. MomeHT [OMaILHEro 4 AomailHee
CWNbl U MOMEHT 5 6 |3anmanus 3afaHue
" MMnynbca. 3akoH
COXpaHeHNst MOMeHTa MOAroToBKa K 4 CTHbIN ONDOC
nMnynbca. YCTHOMY orpocy y P
Tema 8. Teopema
MonreHca-lWTenHepa.
. [KnHeTuyeckas aHeprus 2 7 ngﬂg;osokr? I(()c 4 YCTHbI ONpOC
Bpalatolerocs tena. y y onpocy
Pabora.
Tema 9. Ynpyrue
CBOMCTBA TBEPAbIX Ter. noaroToBska K
" [3akoH N'yka. SHeprus 2 ’ KONNOKBUyMy 4 KONMOKBUYM
yrnpyrux gecopmaumnii.
PerunctpaumnoHHbii Homep 721114 < ;;?{I;TEPPCSH’{T%%

ARl 5 AN O HHT AHATKTAHEC AR CHICTEMA K



Mporpamma ancumnnuubl "dusmka”; 020100.62 Xumus; Beaywmin Hay4HbIA COTPYOHKUK, A.H. (Mpodeccop) Knoykos B.B. , ooueHT, K.H.
Monaxosa H.W.

npobera. dnddoyaus,
TENNONPOBOAHOCTD,
BSA3KOCTb. YpaBHEHne
BaH-pep-Baanbca.
N3o0Tepmbl
BaH-pep-Baanbca.

YCTHOMY OMpocy

Bupbl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AdncumnnuHbl Plcemectpa aboTbl (B yacax
P P pabortbl
CTYyAOEeHTOB
Tema 10. Konebanus.
YpaBHeHne cBobOaHbIX
KonebaHuin. dHeprus
10 [r@PmoHuyeckoro 5 8 Hgﬂ;ﬂg:?g 4 nomaliHee
‘IkonebanHus. 3anaHUS 3apaHne
MaTtemaTtunyeckmin
MasiTHUK. Pnsmnyeckuin
MasTHUK.
Tema 11. CnoxeHune noaroToBska
KOJ'Ie6aHI/II7I, 6|/|eHV|$|. JoMallHero 2 Aomalinee
11 3aTyxa|'0|.U,V|e ) 9 3a0aHus 3afaHve
konebaHus.
BbIHYyXeHHblE noAroToBKa K 2 -
CTHbI onpoc
konebaHus. Pe3oHaHc. yCTHOMy onpocy y P
Tema 12. BonHbi. N
MpononbHble 1 noMawHero 5 nomauHee
nonepeyHble BOMHbI. 3anaHNS 3agaHue
12.|YpaBHeHue beryuein 2 9 A
BOMHbI. dundppakuns n
nHTepgepeHUus. MOAroToeka K 2 YCTHbIA ONpPOC
CTosiuve BOMHbI. yCTHOMY onpocy
Tema 13. MexaHuka
o noaror
13.XnaokocTtemn n ra3os. 2 10 KgﬁngKgsKa K 4 KOMNOKBUYM
YpaBHeHue BepHynnu. yMy
Tema 14. OcHoBbI
MONEKYNAPHON OU3NKN.
Macca n pa3smepbl
monekyn. loeanbHbin
ras. YpaBHeHue
COCTOSIHUS nageanbHOro
rasa. Temnepartypa. noaroToBka K o
14',£I,aBneH|/|e. 2 11 CTHOMY OMDOC 4 YCTHbIA OnNpocC
Yy y y
KnHeTnyeckas sHeprus
nocTynaTenbHoOro
OBUXEHNS MONEKYN
rasa. Pacnpegnenexue
Makceenna no
CKOPOCTSAM.
Tema 15. a3 B none
CUN TAXECTM.
Pacnpenenenve
Bonbumana. lNoHsaTHE O
cTeneHsx ceobopl.
NHa CB Hor nonr .
15.":'"1 a coboAHoro 2 12 OArotoeka K 4 YCTHbIA ONpoC
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 16. | Hayano
TepMOAVNHAMUKM.
Annabatunyeckuia
npouecc. Pabota npu
noaroToBK
16.[130TEPMMYECKOM 5 13 ugﬂaczugerg 4 noMallHee
‘Inpouecce. Linkn KapHo, 3anaHus 3apaHue
K.N.4. QHTPONUS.
CsowcTtBa aHTpPONUN.
OHTPONUS naeanbHOro
rasa.
noaroToBka
Tema 17. Il Ha4yano [OMALLHEro 2 AomauHee
TepMOAVNHAMUKW. 3apaHne
17. 2 14 |[3apaHus
TepmoonHammnyeckme OATOTOBKA K
noTeHumansl. Y
L YCTHOMY ONpOCY 2 YCTHbIA OnNpocC
Tema 18.
Kpuctannuyeckoe
COCTOSIHME.
TennoemkocTb nogroToeka K
18. KpWUCTannos. 2 14 KONNOKBUYMY 4 KONNoKBMYyM
dunanyeckne Tmnbl
KpucTtannos. ®a3oBble
nepexonpl.
Tema 19.
onekTpocTaruka. NoaroToBka
SnekTpuyeckuii 3apsa. noMalHero ) AomallHee
3akoH Kynona. 3a0aHNs 3apaHve
19.|9nekTpocTartmnyeckoe 3 2
none. Hanps>XeHHOCTb
9NEeKTPOCTaTU4YECKOro NOAroTOBKA K .
rnonsi. YNeKTPUYECKNii VCTHOMY ONPOCY 2 YCTHBI ONpoC
annonb.
noaroToBka
Tema 20. uoﬂaLUHero o JomaliHee
onekTpuyeckoe 3apaHve
20. 3 1 3afaHus
cMelleHne. Teopema NOATOTOBKA K
OcTtporpaackoro-lraycca. %
porpaa y YCTHOMY ONpOCY 2 YCTHbI ONPOC
Tema 21. Pabota no
nepeMeLleHnto noaroToBKa
9IeKTpn4yeckoro 3apsana OoMallHero 2 AomalHee
B 9/1eKTpoCcTaTtn4eckom 3agaHuns safiaHue
21.|none. MNoTteHunan 3 2
9NeKTPOCTaTMHECKOr0
nons, pasHoCTb NoaroToBka K y
MOTEeHLMano.. YCTHOMY ONpOCY 2 yCTHbI ONpoc
Tema 22. [NpoBogHNKUN B
22./anekTpocTaTtnyeckom 3 o  [OAroTOBKaA K 4 YCTHbI ONpocC
none YCTHOMY Onpocy
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Buaobi
N Pasnen Cemectp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) 6
CTYyAOEeHTOB paoboTb!
Tema 23. dunanekTpuku
B 9NEKTPOCTaTU4ECKOM
none.
HOwnanektpuyeckas
BOCMPUMMYNBOCTb U
23.|onanekTpuyeckas 3 3 I'IO.,::I.'_'rO;OBKa K 4 YCTHbI Onpoc
NPOHMLLAEMOCTb Cpefbl. yCTHOMy onpocy
HOwnanektpuyeckas
NPOHMLLAEMOCTb
NONSIPHbIX
AN3NEeKTPUKOB.
noaroToeka
JoMallHero 2 ggz:;”;eee
o4 Tema 24. 3 3 3a0aHus
"ICerHeToanekTpuKu. NOAroTOBKA K
N KOHTPONbHAas
KOHTPONbHOMN 2 6oTa
paboTe pa
Tema 25.
ONeKTPOEMKOCTb.
KoHaeHcaTopbl.
25.|[EMKOCTb 3 4 Egﬁ;glgs'(a K 4 KOMNOKBUYM
KOHEHCaTOpOB. ymy
oHeprug
3NEKTPUYECKOro nons.
Tema 26. [NoCTOAHHbBIV
3NEKTPUYECKUNIA TOK.
Hocutenu Toka.
MnoTHoCTb 1 cuna noaroToeka
26.|9N1eKTpMYeCcKoro Toka. 3 4  |DomallHero 4 fomalliHee
3akoH Oma. Pabota u 3agaHus saflaHne
MOLLHOCTb TOKa. 3aKOH
Ixoyng-JleHua.
MNpasuna Kupxrogoa.
Tema 27.
ONeKTponpoBOAHOCTb
TBepabIx Ten. [Npupona
HocuTenern Toka B noaroToeka K -
2r. meTannax. 3 5 YCTHOMY Orpocy 4 yCTHEIV Ofpoc
Knaccuyeckas teopus
3NEeKTPOrnpPOBOAHOCTM
MeTansos.
Tema 28. 9nemeHTbl
30HHOW Teopumn
TBEPLbIX TEN. NOAroTOBKa [OMallHee
SnekTpryeckme AoMallHero 2 3anaHne
CcBOICTBA 3afaHns
28./nonynpoBoAHMKOB. 3 6
KoHTakT oByx
nonynpoBOAHNKOB C
pasnn4YHbIM TUNOM noaroToeka K ”
nNpoBOANMOCTH (pP-N - YCTHOMY Onpocy 3 yeTHBIM Oripoc
nepexon).
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Buaobi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 29. KoHTaKTHble NOAroTOBKA
SIBNIEHNS B MeTannax. foMalHero ) AomMaluHee
Paborta Bbixoza. 3anaHus 3afiaHue
29.[TepmoanekTpunyeckme 3 7
aBneHuns (3eebeka MOAroTOBKaA K KOHT
: N nbHas
MenbTbe, TOMCOHA). KOHTPONbHOM 2 p(;6ogg 2
CBepxnpoBOAUMOCTb. pabote
Tema 30.
OnNeKTPMYEeCKnii ToK B
Bakyyme. BakyyMHble
anoabl 1 Tproabl.
ONEeKTPUYECKMN TOK B noaroToeka K
30. aneKTponuTax. 3 8 KONNOKBUYMY 5 KONnokBIyM
OnekTponna. 3akoHbl
dapages.
OnNeKTPMYECKnii TOK B
rasax.
Tema 31. MarHeTunam.
MarHutHoe none B noaroToeka [OMallHee
BaKkyyme. MarHutHas AomauHero 2 sanaHme
31 NHOYKUMS. 3 9 3aAaHuns
‘IHanpsixeHHOCTb
MarHMTHOro nons.
noaroToBka K -
3akoH yngc?Mg or?p ocy 2 YCTHbIA Onpoc
Buo-Casapa-/lannaca.
Tema 32. 3akoH
32 Amnepa. Cnctemsl 3 10 Hgﬂ;ﬂﬁ:ﬁg 4 nomMauHee
‘leamHny. MarHunTHas sanaHms 3apaHve
NOCTOSHHAS.
Tema 33. Uupkynsaums
BEKTOpa MarHUTHOW
WHOYKLUUN B BaKyyMme.
OundpdepeHunanbHas
33.|cpopma TeopeMbl O 3 11 ”gf;g;OBoKﬁ '(() c 4 YCTHbIN ONpocC
umnpkynsumm sektopa B. y y onipocy
Teopema "aycca aons
nons sektopa B B
BakyyMme.
Tema 34. MarHuTtHOe
none ABMXyLierocs
3apsna. Cuna JlopeHua.
34 [MpuHUMNbI yCTpoOnCcTBa 3 12 Hgﬂra(zuTﬁeBrKg 4 JomatliHee
‘IMacc-cnekTpomeTpa u 3anaHms 3aflaHune
SNEKTPOHHOro
MUKpocKona.
PeructpauunoHHbIin Homep 721114 DAEKTPOHHEH
Bl VHUBEPCHTET
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Paspen
AdncumnnuHbl

CemecTp

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

Henens
cemecTpa

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

35.

Tema 35.
IneKTpoMarHnTHas
NHOYKUMS. 3aKOH
9NEeKTPOMarHNTHOMN
nHoykumm dapanes.
Mpasuno JleHua.
["eHepaTtopbl
nepeMeHHoro Toka.
NHOYKTMBHOCTb.
SiBneHue
caMoVHIOYKUNN.
IHEpPrus MarHUTHOro
nons.

noarotoska K
KOHTPONbHOW
paboTte

13

KOHTPO/NbHas
paboTta

36.

Tema 36. MarHnTHoe
none B BELLECTBE.
MarHuTHbIA MOMEHT
atoma. MarHuTtHas
NPOHMLLAEMOCTb U
MarHuTHas
BOCNPUNMYUNBOCTb.
[MapamarHeTuam.
InamarHetnam.
deppomarHeTnam.
AHTUGOEeppOMarHeTuku,
doeppuMarHeTuku n

doeppuThl.

noaroToBka K

14 KONNOKBUYMY

KONMOKBUYM

37.

Tema 37.
IneKTpunyeckme
KonebaHus.
OundpdepeHumanbHoe
ypaBHeHune
COBCTBEHHbIX
ANEKTPUNYECKINX
KonebaHwuii B KOHTYpE.
3aTyxatowme 1
BbIHYXXEHHbIE
konebaHus. PeaoHaHc
HanNpsXeHun.

noaroToBka
JomallHero
3agaHuns

14

JomMallHee
3agaHune

38.

Tema 38. NepeMeHHbIn
3NeKTPUYeCcKnin ToK.
3akoH Oma. MowHocTb
NnepeMeHHoro Toka.
TpaHcgopmarop.

noaroToBka K

15 YCTHOMY OMpocy

YCTHbI ONpOC

39.

Tema 39.
OneKTpoMarHMTHoe
none. OCHOBbI Teopun
Makcsenna.

noaroToBka
JomallHero
3agaHuns

15

JomMallHee
3agaHune

40.

Tema 40.
OnNeKTPOMarHUTHbIE
BOJTHbI.

nogroToBka
JomallHero

16 3a4aHuns

OomMallHee
3andaHune

NoAroToBka K
YCTHOMY onpocy

YCTHbI OnNpocC

PernctpaunoHHbin Homep 721114
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dpeHens. OpgekT
dapapes.

YCTHOMY onpocy

Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 41.
OKcnepMeHTanbHoe
nonyyeHve
41 |P1EKTPOMArHUTHbIX 3 16 Hgﬂ;ﬂgg?g 4 nomatuiHee
"IBONH. SHeprus, 3ananms 3ajaHve
nepeHocumas
9NeKTPOMarHUTHOM
BOJTHOW.
Tema 42. lNpenmet
onTukn. BonHoBble n noarotoeka foMallHee
KBaHTOBbIE AOMaLHEro 2 sananne
4o [MPEACTaBNEHUS O 4 1-2 3afaHuns
‘Inpnpone ceeta.
doTomeTpus.
no4AroToBka K > -
THbIN
OcCHOBHble 3aKOHbI YCTHOMY ONpOCY yC onpoc
dooTOMETPUN.
Tema 43.
NHTepdepeHums ceeTa.
NHTepdepeHums ceeta
OT ABYX KOrepPeHTHbIX i NnoAroToBka K
43. NCTOYHWUKOB. 4 3-4 KONTIOKBUYMY 4 KONnokeiyM
MpocTpaHcTBEHHASA
KOrepPeHTHOCTb.
Tema 44. Ondppakums
ceeTta. [NpmHUMN
[MtonreHca-PpeHens.
MeTtopn 30H dPpeHens. noaroToBska
44 | Ondppakumna dpeHens 4 5-6 |momallHero 4 ggz:;”;eee
Ha KpyrioMm OTBepcTun U 3anaHus
KPYrnom akpaHe.
LdundbpakunoHHas
peLwertka.
Tewma 45. MNonapusauns
45.|ceeTa. EcTecTBeHHbIN 1 4 7 nngSJOBOKﬁ '(() c 4 YCTHbI OnNpocC
NnoNspn3oBaHHbIN CBET. y y onpocy
Tema 46.
PacnpocTtpaHeHue
noarotoska
cBeTa B aHU30TPOMHbIX ﬂoﬂaLUHero o nomatuiHee
cpegnax. IlBonHoe 3a0aHus 3ajaHve
46 [Y4€NPENOMNEHMe. 4 8
"INHTEepdepeHLma
NoNSAPU30BAHHbIX NTyYei.
3akoH bwuo. 'vnot o
oTesa noaroToBka K 5 YCTHBIM OMpOC

PernctpaunoHHbin Homep 721114
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 47. MNonapusauns
ceeTa npu OTpaxeHuu u
npenoMaeHnn ceeTa Ha
47 [TPaHuue [Byx 4 9 28.?;%%':.% 4 KOHTPONbHAas
"|DNaNeKTPMKOB. 3aKoH a6oge paboTta
BptocTepa. P
3aKoHOMepPHOCTH
paccesHns Panes.
Tema 48. lucnepcuns
ceeta. OCHOBbI noaroToBka K
48. § 4
8 9NEeKTPOHHOWN Teopun 10 KONNOKBUYMY 4 KONNokBIyM
ancnepcuun.
Tema 49. Tennosoe
n3nyyeHme. 3aKoH
Kupxrocpa. A6contoTHO noarotoska K -
49. ) 4 11
9 4yepHoe Teno. YCTHOMY Onpocy 4 yCTHBI onpoc
OnTtunyeckas
NMPOMETPUS.
Tema 50.
doTOoINEKTPUYECKNIA
noaroToBK
50.|2PPEKT. 4 | 12 |nowauwero 4  |PovawHee
"|[3akoHOMEpPHOCTH 3anaHms 3anaHve
BHELWHEero
gooToadpdpekTa.
Tema 51. OHeprus un MOAroToBka K 2 KOMMOKBUYM
5 [MAYbC dooTOHa. 4 13 KONNOKBNyMy
"I9lIBneHne KomnroHa. .
rloaroroska k 2 YCTHbIV OnpocC
JlaBneHue ceeTa. YCTHOMY OMnpocCy
noaroToBka
MaLH
Tema 52. JoMallHero 2 ggu:Hm ; ©
52 KopnyckynsipHO-BONHOBQM 4 14 |32AaHUA
‘layannam. CooTHoWweHne NoOroToBka K
HeonpeaeneHHOCTelA. KOHTPObHOW 2 KZ‘%LE‘;”"H”
pabote P
Tema 53.
3aKOHOMEPHOCTN B
aTOMHbIX CNekTpax.
Mopenu atoma TomcoHa
n Pesepcopaa. noaroToeka
53.|MocTynatbl Bopa. 4 15 |oomauwHero 4 ggz::]mf ©
MoHaTne o 3anaHus
KBaHTOBOMEXAHNYECKOM
onucaHun atoma.
Nazep.
Tema 54. AToMHoe
anpo. CocTtaB aTOMHbIX noaroToBkKa
54.|1a0ep. CnuH n 4 16 |(momawHero 4 g;)g:FL:JMHeee
MarHUTHbIA MOMEHT 3ajaHus
agpa.
PervucrpaumnoHHbii HoMmep 721114 OAEKTPOHHEBEH
Bl VHUBEPCHTET
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Buabi
N Paanen Cemectnl HeAeNs | caMmoctosTenbHoit [TpynoemkocTh g‘:ﬂ%’:‘;;‘;‘::;gﬁgz
AucumnnmHel Plcemectpa pab6orbl (B wacax) a60ThI
CTyLeHTOB P
MoAroToBkK
Tema 55. 0AroToBka oMawHee
OneMeHTapHble JoMallHero 2 sananme
55.|4actuupl. CoBpemeHHas | 4 17 |3apaHus
cmcTemarnka NOAroToBka K y
3M1eMeHTapHbIX HacTULL. YCTHOMY OMpocy 2 YCTHbIN ONPOC
Ntoro 242

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hopMbl 06yUYeHUs

YTeHune nekuuii B COYETAHNM C NEKLUMOHHBIMUA OEMOHCTPALNAMM PU3NYECKMX SBNEHWI 1
MyNbTUMEONAHBIMU cpencTBamMun. VIHTepHeT-TecTnpoBaHme, pasbop KOHKPETHbIX CUTYaLWIA.

OKCNepUMEHTanbHbIA 3Tan, BKAKOYAOWMA BbINONHEHME 8-M1 nabopaTopHbix paboT no 2 13
cnenytowero Habopa TeM No ykasaHuio NpenonasaTens:
MexaHuka:

MeTonbl NPOCTENLNX N3MEPEHNIA
© 111. OnpegeneHne NNOTHOCTM TBEPLOro Tena

OCHOBHblEe 3aKOHbI KNHEMATUKMN.
@ 121. V\amepeHne KNnHeMaTM4eckmx XxapakTepucTuk NPSMONNHEAHOTO ABUXEHUS

© 122. IaMepeHne KuHemMaTnyeckumx xapakTepucTuk BpallaTesibHoro ABUXeHNs BOKPYyr
3akpensieHHon ocun

€ 123. VIamepeHne KNHeMaTN4eCKMX XapakTepnCcTUK ABYMEPHOrO ABUXEHMNS

OCHOBHble 3aKOHbI AUHAMUKMN.

© 131. Cunbl Ha HAKNOHHOW MNOCKOCTH

€ 132. VIamepeHne koapduumneHTa TpeHms nokos

© 133. NpoBepka BTOpOro 3akoHa HbOTOHA ONs MPSAMONNHENHOrO ABUXEHUSA
€ 136. Nposepka Il 3akoHa HbloTOHA B Npouecce yoapa

3aKOoHbl COXpaHEeHMs B MEXaHUKe.
€ 141. OkcneprMeHTanbHas NpoBepka 3akoHa COXPaHEHNS UMMNyNbca NPU ABUXEHUMN HA MNOCKOCTM

€ 142. 3aKoHbI COXpaHEHNs MOMEHTa UMNyNbca U SHeprum (CTONKHOBEHWE NPY BpalLeHNN)
€ 143. OkcnepumeHTanbHas nNnpoBepka 3akoHa COXpaHeHNs UMnNynbca npv ABUXEHUU BAOMNb
npsiMoit

MexaHuka abconoTHO TBEPAOro Tena.

€ 151. VIamepeHne MOMEHTOB NHEPLMM TEN NPaBUbHOM (OOPMbI

© 152. lNposepka Teopemsbl lWTanHepa

© 153./13y4eHne npeueccun rupockona

© 154. [NpoBepka ypaBHEeHNs ONHAMUKWN BpaWwaTenbHOro OBUXeEHUS

3aKOH BCEMUPHOrO TArOTEHUS.
¢ 161. ViIaMepeHune yckopeHusi ceobo4HOro NageHns ¢ NOMOLLbIO MaTeMaTMYECKOro MasiTHUKA
€ 162. VIamepeHmne yckopeHus cBo604HOMO NafeHns ¢ NOMOLLbO 0O0POTHOr0 MasiTHUKA

MexaHunyeckune konebaHuns
© 171. TIpy>XVHHbIA MAATHUK
€ 173. VI3y4eHne aBneHms pe3oHaHca TOPCUOHHOMO MasTHMKa

Ynpyrue BOsHblI.
© 181. VlcnepnosaHve BONH Ha NOBEPXHOCTW BOAbI

PerunctpaumnoHHbii Homep 721114 3AEK
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¢ 182. NamMepeHue 4acToTbl kKaMepToHa METOAOM BreHwit

Ynpyrve cBOMCTBa CMNOWHbIX Cpen
€ 191. ViccnepoBaHue ynpyroro v nnacTuyHOro yannHeHust NpoBosKy
© 193. lccnenoBaHne 3aBUCUMOCTM YacTOTbl KONnebaHuin CTPYHbI OT ee ANIVHbI U HaTSXEeHUs

MonekynapHas coumsuka:

MonekynspHo -KMHeTn4Yeckas Teopus.

€ 210 V13yyeHne 6pOoyHOBCKOro OBUXEHUS

@ 211 OnpepneneHne KNHEMaATUYECKUX XapaKTepPUCTMK MONEKYN rasa

© 212 3aKoHbl ngeanbHoOro rasa

© 213 OnpepneneHve nokasartens agnabaTtbl pasHbiX ra3o0B PE30HAHCHLIM METOOM

IMpouecchbl nepeHoca.

€ 220 NccnepnoBaHve TennonpoBo4HOCTHU

€ 222 ViccnepnoBaHue 3aBMCUMOCTU BA3KOCTU XUIOKOCTU OT TEMNepartypbl U KOHLEHTpauun Ha
LWapPUKOBOM BUCKO3NMETPE

dasoBble Nepexombl.

€ 230 OnpepneneHne cKpbITOM TENNOTbl pa3oBbIX Nepexonos

© 231 HabniogeHne ¢oa3oBoro nepexona XunokKocTb-ra3 B KpUTUYECKOW TOHKE

€ 234 lNoBblWEHME TOYKM KUNEHNS BOAbI

© 235 lNoHUXeHne TO4YKN 3aMep3aHuns BOabl

Tennosble MaLWHbI.
€ 240 NpeobpaszoBaHMe Pa3NNYHbIX BULOB 3HEPTMUN B TEM/O

Xwunpgkve v TBepable Tena.

€ 250 VIaMepeHne NoBEPXHOCTHOIO HATAXEHNS METOOOM OTpbIBa

€ 252 ViccnepoBaHune 3aBUCMMOCTU NTMHENHOrO pacWnpeHns TBepabix Ten OT TemnepaTypsl
© 253 OnpegneneHune yaoenbHON TENNOEMKOCTN TBEPAbIX TEN

ONEeKTPMYECTBO U MarHeTU3Mm:

onekTpocTaruka.
© 321 VlccnenoBaHne aKBMNOTEHLMANbHbBIX MOBEPXHOCTEN B 9NEKTPONUTNYECKON BaAHHE

[MOCTOSHHBIN 3NEKTPUYECKUIA TOK. DNEKTPUYECKME UBMEPEHUS.
© 311 lNposepka 3akoHa OMa 1 namepeHue yaenbHoro ConpoTUBIEHNS
€ 313 lNpasuna Kupxroda

HenvHenHble aneMeHTbl 3NeKTPUYECKUX Lenen.
© 364 VlccnepoBaHue BONbTaMMNEPHbIX XapakTePUCTUK NOYNpPOBOAHUKOBbLIX ANOO0B

MarHutocTtaTuka.
€ 332 /1amepeHmne nHayKUMM MarHTHOrO NONS KaTywWwKWM UHOYKTUBHOCTH 6e3 cepaeyHmka
© 334 VI3y4eHune cunbl B3aMMOOeNCTBMSA MPOBOAHNKOB C TOKOM

© 336 N3yyeHne cunbl AMNepa,aeiicTBytolell Ha NPOBOAHNK C TOKOM B OAHOPOAHOM MarHMTHOM
none coneHonga

© 337 OnpeneneHune yoenbHOro 3ansna anekTpoHa

OneKTpoMarHNTHbIE CBONCTBA BELECTB.
© 371 OnpepneneHune nocTtosHHOW Papanes
@ 373 SdbhekT 3eebeka

@ 375 NamepeHue TemnepaTypHoOi 3aBUCUMOCTM CONPOTUBAEHUS ANS pe3ncTopa 13 bnaroponHoro
meTtanna

& 376 NamepeHune TemnepaTypHoi 3aBUCUMOCTM CONMPOTUBAEHUS NPNYNPOBOAHMKOBOro pesnctopa

KETPOHHBH
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ONeKTpoMarHUTHas NHOYKLMS.
€ 341 NeHepaumsa 94C nHaykuum B NPOBOASALEN KaTYyLWKe C NOMOLbIO NOCTOSHHOIO MarHuTa
@ 343 VNameperne 9C nHaoykumm B NpOBOLSLWEN paMKe, OBUXYLWENCS B MArHUTHOM none

Llenn nepemeHHoOro Toka.
€ 351 3apsgka n paspsnka koHgeHcaTopa npu BKIKDYEHUN N BbIKTKOYEHUN NOCTOSIHHOMO TOKa
© 357 OnpepneneHvie nMnegaHca B Lensx ¢ KoHAeHcatopamn 1 KaTylwkamm NHOYKTUBHOCTH

AnekTpoMarHUTHble KonebaHns 1 BOMHbI.
€ 385 OnpepneneHne MakCMMyMOB TOKA U HAMPSXEHUS B NEXEPOBCKON NINHUM

OnTuka:

["eomeTpuyeckas onTtuka.

© 101 SkcneprMeHTanbHOE U3yyYeHre Xo4a CBETOBbIX Ny4Yeit B NPOCTENILNX ONTUYECKMX SNIEMEHTAX
© 102 OnpegeneHve nokasarens nNpenoMneHns TBepabix TeN C NOMOLLbIO MUKPOCKONa

© 104 N3yyeHne LeHTPNPOBAHHbIX OMTUYECKUX CUCTEM

PacnpocTtpaHeHue cBeTa B aHU30TPOMNHbIX cpenax. ducnepcus ceerta.

€ 202 OnpegneneHve nokasaTtens NpenoMaeHns 1 JUCnepcumn NPMUamMbl C NOMOLLbIO FTOHMOMETPA
€ 203 VIaMepeHune cKopoCTM CBETa B pasfNyHbIX cpefax C NOMOLbIO la3epHOro ganbHoMmepa
€ 205 AHanua conHeYyHoro crnekTpa

MMornoweHwne ceeta.

€ 204 lMNornouweHune ceeTa

M3nyyeHne ceeTa.

© 301 OcHoBbI hoTOMETPUM

€ 302 SkcnepumMeHTanbHasa npoeepka 3akoHa CtegpaHa-bonbumaHa
NHTepdepeHumns ceeta.

% 501 bunpuama ®PpeHens

© 502 3epkano Jlnonga

€ 505 NHTepgrepeHUMOHHbIE CBETOOUNBLTPbI

Oundppakuns ceeTa.

© 601 dugopakunsa dpayHrodepa Ha wenm

© 602 Ougppakunsa dpayHrogepa Ha 04HO- U ABYyMEpPHbIX peLleTkax
© 603 /13yyeHre omdpakUMOHHON peleTkn (Ha roHMomeTpe)

Monapusaumns ceeTa.

€ 702 ViccnepnoBaHue NMHENHO - NONSPU30BaHHOrO CBeTa 1 npoeepka 3akoHa Mantoca
€ 703 N3yyeHne BpalleHns NNOCKOCTU Nongpmu3aunm Ha Mmogeny nonspumerpa

€ 704 VIayyeHune BpaLleHns naockoCTy nonsapusaumm Ha nonsapumeTpe

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOss yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMN/IUHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. Mpenmet chnanku. OnpeneneHust, NPUGNNXEHUS.
HoMaluHee 3afaHune , NpUMepHbIe BONPOCHI:

MNpenmet pusnkmn. 3HaveHne husnkn 4ns ecTecTBosHaHms. Metoobl oM3NYECKOro UccnenoBaHms.
OnpepneneHuns, NpubnnxXeHns.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MpenmeT prankmn. 3HaveHne husnkn 4ns ectecTsosHaHms. Metonbl OM3NYECKOro UccnenoBaHms.
OnpepneneHuns, NpnbnnxeHns.
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Tema 2. MexaHnka. OCHOBHbIE MOHSATUS BEKTOpPHOro aHanu3aa.
JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

MexaHuka. BeegeHue. I'IpenMeT mexaHnkn. OCHOBHbIE MOOENbHbIE npencrtaBneHns OcHoBHbIe
NOHATNA BEKTOPHOIro aHanmnaa.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

MexaHuka. BeeneHue. Npeamet mexaHuku. OCHOBHble MoAenbHble npeacTtasneHns OCHOBHbIE
MOHATMSA BEKTOPHOro aHannaa.

Tema 3. KuHemaTtuka MaTtepuanbHOn TOYKN. CKOpPOCTb U yCKOpeHue. YCKopeHue npu
KPUBONMHEWHOM OBUXEHUMN.

nomalliHee 3afaHve , NpUMepHble BOMPOChI:

KnHemaTnka matepranbHOi TOUKW. JInHeHbIe XxapakTepUCTUKN ABUXEHMS. CKOPOCTb 1 YCKOPEHNE.
YrnoBble XxapakTepucTukmn apuxeHns. KuHematrka spawaTtenbHOro ABnxXeHus. Y CKopeHne npu
KPVBONMHEHOM OBUXEHMWM.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

KnHemaTnka matepuanbHOi ToUKW. JInHeHbIe xapakTepUCTUKN aBUXeHMS. CKOPOCTb 1 YCKOPEHNUE.
YrnoBble XxapakTepucTukmn apuxeHns. KnHematrka BpawaTtenibHOro ABUXeHns. Y CKopeHne npu
KPVBONIMHEHOM OBUXEHMWM.

Tema 4. [IvHamnka matepmanbHON TOYKMU. 3akoHbl HbloTOHa. Cuna TsiXecTtu n Bec.
MHepumanbHbie CUCTEMbI OTCYeTA.

noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:

IduHamumka MaTepmaanon TOYKHW. rpaHI/ILl,bI NPUMEHUMOCTH Knaccmyeckom MexaHukun. 3akoHbl
HbloToHa. rpaBI/ITaLl,I/IOHHbIe B3anmMogerictems. Cuna taxecTtu n Bec. HesecoMocCTb. MHele,Vlaﬂbele
CNCTeMbl oTcHeTa. Pa3MepHOCTb n egnHnubl V|3MepeHI/II7I.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

IduHamumka MaTepmaanon TOYKHW. rpaHI/ILl,bI NPUMEHUNMOCTH Knaccmyeckom MexaHukun. 3akoHbl
HbloToHa. rpaBI/ITaLl,I/IOHHbIe B3anmogerictems. Cuna taxecTtu n Bec. HesecoMocCTb. MHele,Vlaﬂbele
CNCTEMbI OTCHEeTAa. Pa3MepHOCTb n egnHnubl V|3MepeHI/II7I.

Tema 5. Cuna tpeHusi. Umnynbc. 3aKOH coxpaHeHusi uMnynbca. LleHTpobexHas cuna uHepuumu.
Cwuvna Kopuonuca.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Cwuna tpeHus. MiMnynbc. 3akoH coxpaHeHns nmnynbca. [BuxeHne tTena ¢ nepemMeHHon MacCcoi.
LleHTp nHepuwun. MpuHumnn otHocuTenbHocTn ["anunes - HotoToHa. HemHepumanbHble CUCTEMbI
otcyeTa. LleHTpobexHas cuna nHepumn. Cnna Kopuonuca.

Tema 6. PaboTa, MowHOCTb. KuHeTMyeckas aHeprus. MoteHumnanbHas aHeprus.
IoMallHee 3aaHune , NPUMepPHbIE BOMPOCHI:

Pa60Ta, MOLWWHOCTb. KnHetnyeckas 3Hepruns. [MoTeHumnanbHoe none cun. MNoteHunanbHas SHepruns.
[MoTeHunanbHble KpuBbI€E. 3aKkoH COXpaHeHnsa aHeprun.

YCTHbIA ONPOC , MPMMEPHbIE BOMPOChHI:

Pa60Ta, MOLWWHOCTb. KnHetnyeckas 3Hepruns. [MoTeHumnanbHoe none cun. MNoteHunanbHas SHepruns.
[MoTeHunanbHble KpuBbl€E. 3aKkoH COXpaHeHns aHeprun.

Tema 7. O BuxeHue TBepaoro tena. MOMeHT CUbl U MOMEHT UMINYJ/bCa. 3aKOH COXpPaHeHUs
MOMEHTa uMnynbca.

JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

LeuxeHve tBepaoro Tena. [IsnxeHue LeHTpa nuHepumn. BpawarenbHoe asmxeHne. MOMEHT cunbl 1
MOMEHT UMnNynbca. 3aKOH COXpaHeHMs MOMeHTa uMnynbca. |l -i 3aKkoH HbloToHa ans BpawaTenbHOro
nBuxeHus. MomeHT nHepumn. MOMEHT nHepuuun Ten NpaBuibHON reoOMeTPUYeCKon OOPMbI.

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

LeuxeHve tBepaoro Tena. [IBmxeHue LeHTpa nuHepumn. BpawartenobHoe asnxeHne. MOMEHT cunbl 1
MOMEHT UMnNynbca. 3aKOH COXpaHeHMs MOMeHTa uMnynbca. |l -i 3aKkoH HbloToHa ans BpawaTensHoro
nBuxeHus. MomeHT nHepumn. MOMEHT nHepuuun Ten NPaBuibHON reOMeTPUYECKOn OOPMbI.
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Tema 8. Teopema lMNoureHca-LLtenHepa. KuHetuueckasi aHeprusa BpatlaioLlerocs Tena.
Pa6ora.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOChI:

Teopewma lMoiireHca-LUTtenHepa. CBoboaHble ocu. naBHble ocu nHepummn. KuHetnyeckas aHeprus
BpaLatowerocs Tena. Paborta. KsaHToBaHWe yrnoBoro MOMeHTa.

Tema 9. Ynpyrue csoncrtea TBepabix Ten. 3akoH N'yka. QHeprua ynpyrux aedoopmami.
KONMOKBUYM , MPUMEPHbIE BONPOChI:

IBuxeHve TBepaoro Tena. [enxeHue ueHTpa nHepunn. BpawarenbHoe asuxeHne. MoMeHT cunbl u
MOMEHT UMnNynbca. 3akKOoH CoXpaHeHMs MOMeHTa uMmnynbca. |l -1 3aKkoH HbloToHa ang BpawaTenbHoro
nsuxeHns. MomeHT nHepuuun. MoMeHT nHepuumn Ten NpaBuibHONM reoMeTpu4eckor oopMbl. Teopema
lMonireHca-lreHepa. CBoboaHble ocu. ['naBHble ocu nHepummn. KuHetnyeckas aHeprus
Bpawatowerocs Tena. Pabota. KsaHToBaHue yrnoBoro MoMeHTa. Ynpyrve CBo/WCTBa TBEPAbIX TEN.
Buapbl ynpyrux negopmaunin. 3akoH I'yka. OctatoyHas gecopmauns. Mogynb KOHra. SHeprus
ynpyrux gegopmauui.

Tema 10. KonebaHus. YpaBHeHue cBOOOOHbIX KonebaHMn. QHeprus rapMOHUYECKoro
konebaHus. MatemaTMyeckun MassTHUK. PU3NYECKUN MaSITHUK.

JoMallHee 3ajaHve , NPUMEpPHbIE BONPOChI:

KonebaHus. YpaBHeHue cBoboaHbIx konebaHuit. MpenctasneHne konebaTenbHOro npowecca c
NoMOLLbIO BEKTOPA aMnnnTyabl. CKOPOCTb U YCKOPEHME NPU FrapMOHNYECKOM KonebaHun. SHeprus
rapMoHu4yeckoro konebanus. MatemaTnyeckmii MasiTHUK. @U3nNYecknini MasiTHUK.

Tema 11. CnoxeHue konebaHun, bueHus. 3atyxarowme KonebaHus. BolHyXoeHHble
KonebaHus. Pe3oHaHc.

oomatllHee 3aaaHue , NPUMepHbIe BOMPOCHI:

da3zoBasi NOBEPXHOCTb FrapMoHn4eckoro ocuunnstopa. CnoxeHvne konebaHuin, bueHns. Cnoxexve
B3aVIMHO NeprneHanKynspHbix konebaHuin. durypol Jlnccaxy. 3atyxarowme KonedaHus.
BbIHyx oeHHble konebaHus. Pe3oHaHc.

yCTHbIVI onpoc , npMMepHbie BOMPOCHI:

das3oBas NOBEPXHOCTb rapMOHUYecKoro ocumnnsitopa. CnoxeHne konebaHuii, bueHns. CnoxeHune
B3aVIMHO NeprneHanKynspHbix konebanuin. durypbl Jlnccaxy. 3atyxarowme KonedaHus.
BbIHyx oeHHble konebaHus. Pe3oHaHc.

Tema 12. BonHbl. MpoaonbHbie U nonepeyHble BOMHbI. YpaBHEeHUe 6eryLLein BOMHbI.
Odudppakumsa n uHtepcepeHums. Croaume BOJNHbI.

noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

BonHbl. PacnpocTtpaHeHue BonH B ynpyroii cpeae. MNpononbHble U nonepeyHblie BONHbI. YpaBHeHWe
Herywert BonHbI. YpaBHeEHMEe NNOCcKol 1 cdoepryeckoi BonH. BonHoBoe ypaBHeHve. Judppakums m
nHTepdoepeHums. CTosume BONHbI. DHEPrusl, NepeHocMast ynpyroi BOMHOW.

YCTHbIA ONPOC , MPUMEPHbIE BOMPOCHI:

BonHbl. PacnpocTtpaHeHue BonH B ynpyroii cpeae. MNpoLonbHble 1 nonepeyHblie BONHbI. YpaBHeHWe
Herywert BonHbI. YpaBHeHMEe NNockol 1 cdoepryeckoi BonH. BonHoBoe ypaBHeHve. Judppakums n
nHTepdepeHumst. CTosume BONHbI. DHEPrusi, nepeHocMas ynpyroi BOSHOM.

Tema 13. MexaHuKa Xuakocteu n rasoB. YpaBsHeHue BepHynnu.
KONINOKBUYM , NPMUMEPHbIE BOMPOCHI:

MexaHuka xungkocten n razos. OCHOBbI rugpocTatukun. JnHammka cTaumoHapHOro Te4eHmns
Xungkoctu. YpasHeHne bepHynnn. BA3koCTb XuaokocTu.

Tema 14. OcHoBbI MOneKynsipHon cousunkn. Macca n pasmepbl Monekyn. UpoeanbHbin ras.
YpaBHeHue coCcTosiHUS naeanbHoro rasa. Temneparypa. [asneHne. KnuHetuueckas aHeprus
nocrtynartenbHOro ABMXeHUs monekyn rasa. PacnpepneneHne Makceenna no CKOpoCTsAM.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:
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Mpenmet MonekynsapHon onankn n TepmoanHammkin. OCHOBbI MONEKYNAPHON don3nkn. Macca u
pa3mMepbl Monekyn. oeanbHbln ra3d. YpaBHEHWE COCTOSAHMS naeanbHOro rasa. Temneparypa.
LasneHune. NapumnanbHoe nasneHne. 3akoH [JanbtoHa. KnHetnyeckas aHeprusa noctynaTenbHOro
OBUXeHns monekyn rasa. PacnpeneneHune Makcsenna no ckopocTsm. CpenHas u
cpenHe-KkBaapaTuyHbIe CKOPOCTM OBMXEHMS.

Tema 15. Na3 B none cun tTaxectu. PacnpepneneHne bonbumaHa. NMoHsATME O cTeneHsX
ceoboabl. [invHa cBoboaHoro npobera. Audodpysus, TennonpoBoaHOCTb, BA3KOCTb.
YpaBHeHue BaH-gep-Baanbca. Usotepmbl Ban-pep-Baanbca.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

"a3 B none cun Tsxectn. Pacnpenenenvne bonbumaHa. lNoHATUE 0 cTeneHsix cBoboabl. BHYyTpeHHSS
3HEeprus n TENNOEMKOCTb naeanbHoro rasa. KsaHtoBas teopums tennoemkoctu. [nvHa ceo6oaHOro
npobera. Anddgy3ns, TeN10NPOBOAHOCTb, BA3KOCTb. PeanbHble rasbl. YpaBHeHne
BaH-nep-Baanbca. N3oTepmbl BaH-aep-Baanbca. 9kcnepnMeHTanbHble n3oTepMbl. OdpdpekT [xoynsa
- TomncoHa.

Tema 16. | Hauano TepmoguHamuku. Agnabarmyeckum npouecc. Pabora npu N3oTepMmyeckom
npouecce. Llukn KapHo, K.n.a. HTponus. CBoMCTBa SHTPONUU. DHTPONUSA naeanbHOro rasa.
[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

TepmoavHammyeckmin cnocob onucaHns SeneHnid. | Hayano TepmoanHamMmkn. AgnabaTnyecknii
npouecc. YpaBHeHue NyaccoHa. PaboTta npu agnabaTtnyeckom npouecce. Pabota npu
N30TEPMNYECKOM NpoLecce. Tennosble MawmHbl, K.n.4. Linkn KapHo, k.n.a. 9utponus. CeolicTea
SHTPONUN. SHTPONUA naeanvHoro raza. CtatmcTnyeckoe npeacTaBneHne aHTPonNuK.

Tema 17. Il Hawano rTepmoauHamMmku. TepmoguHammyeckme NoTeHUManbl.

JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

Teopema HepHcTa. |l Havano TepmoamHamuky. TepMoamHaMmyeckue noteHumansl. BHyTpeHHAs
aHeprusi. CBobonHas aHeprus. TepmoanHammyeckmne noteHumansl. MoteHuman Mmbbca. SHTanbnms.
YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

Teopema HepHcTa. |l Havano TepmoamHamuky. TepMoamHaMmyeckue noteHumansl. BHyTpeHHAs
aHeprusi. CBobonHas aHeprus. TepmoanHammyeckmne noteHumansl. MoteHuman Mmbbca. SHTanbnms.
Tema 18. Kpucrannmyeckoe coctosiHue. TennoeMkocTb Kpuctannos. duanyeckue Tunbl
Kpucrtannos. Pa3oBble Nepexoabl.

KONIOKBUYM , MPUMEPHbIE BOMPOCHI:

Kpuctannnyeckoe coctosHne. Tennosoe konebaHve B kpuctannax. TennoemkocTb KpUCTanos.
dusnyeckune Tunbl Kpuctannos. MNpumepbl. MexaHn3m TennonpoBoAHOCTY B Kpuctannax. CtpoeHue
xunakocten. @asosble nepexonbl. [Mprmepsi.

Tema 19. dnekTpocTatuka. dnekTpuyeckm 3apsaa. 3akoH KynoHa. dnektpocratuyeckoe rnosne.
HanpsiXeHHOCTb 3NeKTpOoCTaTu4ecKoro nonsi. ANeKTpuyeckum aunonb.

[oMallHee 3aJaHve , NPUMepHbIe BONPOCHI:

AnekTpocTatuka. AnekTpuyeckuin 3apsa. JncKpeTHOCTb, PENaTMBMCTCKAs MHBAPUAHTHOCTb, 3aKOH
coxpaHeHus 3apsiga. 3akoH KynoHa. 9nektpoctatmyeckoe none. HanpsxeHHOCTb
anekTpocTatuyeckoro nons. MNpuHUMN cynepno3numm anekTpocTatndeckmx nonein. Cunosbie NUHWK
3NEeKTPOCTATUYECKOr0 NONs. ANeKTpUYecknii Amnonb. JunonbHblii MOMEHT. HanpsikeHHOCTb Nons
amnons. NoHATMe 06 aNeKTPUYECKOM None MyNbTUMONENA.

yCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

AnekTpocTatuka. dnekTpruyeckuin 3apsa. JNCcKpeTHOCTb, PensaTMBMCTCKAst MHBAPUAHTHOCTb, 3aKOH
coxpaHeHust 3apsiga. 3akoH KynoHa. 9nektpocTtatmyeckoe none. HanpsxeHHOCTb
anekTpocTatuyeckoro nons. MNpuHUMN cyneprno3numm anekTpocTatnyieckmx nonein. Cunosbie NUHWK
3NEeKTPOCTATUYECKOr0 NONs. ANeKTpUYecknii Amnonb. JunonbHblii MOMEHT. HanpsikeHHOCTb Nons
amnons. NoHATMe 06 aNeKTPUYECKoM Nnone MynbTUMONENA.

Tema 20. dnekTpnuyeckoe cmelweHune. Teopema OcTporpanckoro-laycca.
IOoMallHee 3aJaHne , NPUMEpPHbIE BOMPOChI:
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onekTpuyeckoe cMmeleHne. Teopema OcTporpanckoro-laycca ons anekTpoctatm4eckoro nons 8
Bakyyme. [ndpdepeHumanoHaa goopma teopembl Octporpanckoro-Iraycca (ypaBHeHue NyaccoHa).
Mpumepbl npumeHeHns Teopembl OcTporpaackoro-Iaycca Kk pacyeTy anekTpocTaTtuyeckmx nonen B
BakyyMe.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

onekTpuyeckoe cmeleHne. Teopema OcTporpanckoro-laycca ong anekTpoctatm4eckoro nong B
Bakyyme. [ndpdepeHumanoHaa goopma teopembl Octporpaackoro-Iraycca (ypaBHeHue NyaccoHa).
Mpumepbl npumeHeHns Teopembl OcTporpaackoro-Iaycca Kk pacyeTy anekTpocTaTtuyeckmx nonen B
BakyyMe.

Tema 21. PaboTa no nepeMeLLeHUNI0 ANeKTPUYECKOro 3apsiaa B 31IeKTpoCcTaTu4eckom none.
NMoTeHuman anekTpocTaTM4eckoro Nons, pa3sHoCTb NOTEHLMaNos.

JOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

PaboTa no nepeMelLeHnio aNeKTPMYEeCKoro 3apsiaa B anekTpoctatmyeckom none. Linpkynsuus
BEKTOpa HanpsiXXeHHOCTM 3NIeKTpPocTaTnyeckoro nons. MoteHuman anekTpocTaTMyeckoro nons,
pasHoCcTb NoTeHumnanos. CBsidb MeX 4y HanpPsi)XeHHOCTbIO 1 NOTEHUMANoM. SKBUMNOTEHLMANbHbIE
noBepXxHOCTW. MNprMepbl BbIYMCIEHNS NOTEHUMANa no HanpsXXeHHOCTW MNoss.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

PaboTa no nepeMelLeHnio aNeKTPUYECKOro 3apsiaa B anekTpoctatmyeckom none. Linpkynsuus
BEKTOpa HanpsiXXeHHOCTMW 3NIeKTpocTaTnyeckoro nons. MoteHuman anekTpocTaTMyeckoro nons,
pasHoCcTb NoTeHumnanos. CBsidb MeXy Hanpsi)XeHHOCTbIO 1 NOTEHUMANOM. SKBUMNOTEHLMANbHbIE
noBepxHocTW. MNprMepbl BbIYMCIEHNS NOTEHUMAaNna no HanpsXXeHHOCTW Moss.

Tema 22. [poBOAHUKM B 3N€KTpPOCTaTU4ECKOM Mnone.
YCTHbI ONPOC , MPUMEpPHbIEe BONPOCHI:

[MpoBoOHWKM B anekTpocTaTnyeckom none. Aunonb B 0GHOPOOHOM Y HEOLHOPOLHOM
3N1eKTpocTaTMyeckom nore.

Tema 23. InanekTpuKn B aneKTpocTatuyeckom none. [uanekrpnyeckass BOCNPUUMUYMBOCTb U
OUaneKTpuyeckasa NPpoHNLaeMoCcTb cpebl. [nanekTpuyeckas NPOHMLLAEMOCTb NMONAPHbIX
AN3NEeKTPUKOB.

YCTHbIA ONPOC , MPUMEpPHbIE BOMPOCHI:

JunanekTpukn B anekKTpocTatn4yeckom rnone. Turbl AMaNeKTPUKOB (MONSApHbIE, HENONSPHBbIE, NOHHbBIE).
Twunbl nongpmnsaunm ONanekTpukos (oedopmaumoHHas, AnnonbHas, noHHas). [NonspnayemocTb
(BexkTop nonapusaunn). unanektprnyeckas BOCNPUMMHMBOCTb U ONSNEKTpUYeckas npoH1ULaAemMoCTb
cpenbl. HanpsixXeHHOCTb Nons BHYTPY ONanekTpuka. BekTop anekTpnyeckoro cMeLeHms B
ananekTpukax. Teopema [Maycca ong omanekTpukos. VI30TPONHbIE M aHU30TPOMHbIE OUSNEKTPUKN.
HunanekTpuyeckas npoHNLAEMOCTb HENMONsApPHbIX ananekTpukos. ®opmyna Knayasumyca-MocoTtu.
HunanekTpuyeckasa NpoHNLAEMOCTb MONSPHbLIX AN3NEKTPUKOB.

Tema 24. CerHeToaNneKTpUKM.

LOoMallHee 3ajaHve , NPUMEpPHbIE BONPOChI:

CerHeToanekTpuku. Mbe303anekTpryeckunii aodekT (NPsMol 1 06paTHbI). DNeKTpeThl.
KOHTpoONbHas paboTta , NpUMepHbIE BONPOCHI:

CerHeToanekTpuku. Mbe30anekTpuyeckunii aodekT (NPsSMoL 1 06paTHbIA). DNeKTpeThl.
Tema 25. dnekTpoemkocTb. KoHaoeHcaTopbl. EMKOCTb KOHOEHCaTopoB. dHeprus
3NeKTpUYecKoro nons.

KONMOKBUYM , NPUMEPHbIE BOMPOCHI:

OnekTpoeMKocTb. EMKOCTb yeanHeHHoro nposogHuka. KoHoeHcaTopbl. EMKOCTb KOHAEHCATOPOB
(mnockoro, unnuHapu4eckoro, copepuyeckoro). lNapannensHoe 1 nocnenoBatenbHOE COeaUHEHNE
KOHAEHCATOPOB. DHEPrNsa 3NEKTPUYECKOro Nons.

Tema 26. NocTosiHHBbIN anekTpuyeckum Tok. Hocutenu toka. NnoTHoCcTb U cuna
anekTpuyeckoro Toka. 3akoH Oma. PaboTta u MoLLHOCTb ToKa. 3akoH Hxoyns-leHua. Mpasuna
Kupxrodpa.

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:
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[MOCTOSIHHBIN aneKTpu4eckuin Tok. Hocutenu toka B rasax, anekTponuTax, nonynpoBoaHNKax v
meTannax. MNoTHOCTb 1 cuna anekTpPU4eckoro Toka. YpasHeHNe HenpepbiBHOCTU. DNEKTPOOBUXYLWAs
cuna. 3akoH Oma. ConpoTmBneHne NPOBOAHNKOB. 3aBUCMMOCTb COMPOTUBAEHNS NMPOBOAHNKOB OT
Temnepatypbl. 3akoH OMa B andpdpepeHumanbHoli goopme. PaboTta 1 MOWHOCTb ToKa. 3aKoH
Oxoyns-NeHua. 3akoH OMa ong HeoOHOPOOHOro yyactka uenu. PasseTeneHHble uenu. lNpasuna
Knpxrogoa. KsasncraumoHapHble TOKW.

Tema 27. AnekTponpoBOOHOCTb TBepAbIX Ten. [pupona Hocutenen Toka B MeTannax.
Knaccuyeckas Teopusi aneKTponpoBogHOCTM MEeTanNos.

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

ONeKTPonpoBOAHOCTb TBepAblX Ten. MNpupona HocuTtenen Toka B Metannax. OnbiTel MunnukeHa,
Pukke, TonmeHa n Ctbloapta. OneMeHTapHas Knaccmyeckas Teopus anekTponpoBoaHOCTH
meTtannos. 3akoHbl OMma, [xoynsa-JleHua n BugemaHa-®paHua ¢ To4KM 3peHns Knaccmnyeckom
SNEeKTPOHHON Teopumn. 3aTpygHEHMS KNacCUYeCKOM 3N1eKTPOHHOM TEOPUN.

Tema 28. dneMeHTbl 30HHON TEOPUU TBEPAbIX TeN. DNEeKTpUuyeckue CBOMCTBA
nonynpoBoaHMKOB. KOHTaKT ABYX NOMYNPOBOAHMKOB C pa3fiMyHbIM TUIMOM NPOBOAUMOCTM (P-n
- nepexopn).

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

OneMeHTbl 30HHOW Teopumn TBEPAbIX Ten. MNoHATME 06 YPOBHSX SHEPTN N SHEPreTUYECKMX 30HaX B
TBEpLOoM Tene. OCHOBHble NpeacTaBneHns KBAHTOBOW 9NEKTPOHHOM Teopun. Knaccudomkaums
TBEPAbIX TESN MO UX 3NEKTPUYECKM CBOMCTBAM Ha OCHOBE 30HHbIX NPeACcTaBneHni.. AneKTpuyeckmne
CBOICTBa NonynpoBoaHMKoB. COBCTBEHHAA 1 NPUMECHAS NPOBOAMMOCTb NONYNPOBOAHUKOB. KOHTaKT
[BYX MONYNPOBOAHNKOB C Pa3NINYHbIM TUMOM NMPOBOAMMOCTH (P-n - nepexon). [onynpoBoaHKOBbIE
anonbl. MprHumn paboTbl TpaH3ncTopa.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

OnemMeHTbl 30HHOW Teopun TBEPAbIX TeN. MoHATME 06 YPOBHSX SHEPTN N SHEPreTUYECKMX 30HaX B
TBepLoM Tene. OCHOBHble NpeacTaBneHNs KBAHTOBOW 9NEKTPOHHOM Teopun. Knaccugomkaums
TBEPAbIX TEN N0 UX 3NEKTPUYECKM CBOMCTBAM Ha OCHOBE 30HHbIX NPeACTaBNeHNi.. AneKTpuieckmne
CBOICTBa NonynpoBoaHMKoB. COBCTBEHHAA 1 NPUMECHAS NPOBOAMMOCTb NONYNPOBOAHUKOB. KOHTaKT
[BYX MONYNPOBOAHNKOB C Pa3NNYHbIM TUMOM NPOBOAMMOCTH (P-n - nepexon). [onynpoBoaHMKOBbIE
anonbl. MprvHumn paboTbl TpaH3ncTopa.

Tema 29. KoHTakTHble siBNeHUs B MeTannax. Pabota Bbixona. TepMoanekTpuyeckme sBneHus
(3eebeka, MenbTbe, ToMcoHa). CBEPXNPOBOAUMOCTD.

oomatllHee 3aaaHue , NPUMepHbIe BOMPOCHI:

KoHTakTHble sBneHus B Metannax. Pabota Bbixoaa. KOHTakT ABYx METANNOB C TOYKM 3PEHUS 30HHOWA
TEOpUU 1 KNacCUYECKON 3NeKTPOHHOW TeOpUN, KOHTAKTHas pasHOCTb NOTEHLMANOB.
TepmoanekTpuyeckne seneHus (3eebeka, Menbtbe, TomcoHa). CeepxnposoanmocTb. CBONCTBA
CBEepXNpPOBOAHNKOB. [pMeHeHne CBepPXNpPOBOAHMKOB

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

KoHTakTHble siBneHns B MeTannax. Pabota Bbixoga. KOHTakT [BYyx METANNOB C TOYKM 3PEHUS 30HHOA
TEOPUU 1 KNACCUYECKON 3NEKTPOHHOW TEOPUN, KOHTAKTHas pasHOCTb MNOTEHLMAOB.
TepmoanekTpuyeckne sieBneHust (3eebeka, Menbtbe, TomcoHa). CeepxnposoanmocTb. CBoCTBA
CBEpPXNPOBOAHNKOB. [pMeHeHne CBEepPXNPOBOAHMKOB

Tema 30. dnekTpnyeckum ToK B Bakyyme. BakyyMHble auoabl n Tpuoabl. AneKTpuyeckun Tok B
anekTponutax. AnekTponus. 3akoHbl Papanes. ANeKTPMYECKUN TOK B ra3ax.

KONNoKBUYM , NMpUMEpPHbIE BOMPOCHI:

INEeKTPUYECKMIN TOK B Bakyyme. TepMoanekTpoHHas aMuccus. 3akoHbl borycnasckoro-JleHrmioopa v
Prnuyapacona-IewmeHa. BakyyMHble ovoabl 1 TpMOAbl. DNEKTPUYECKUA TOK B 9NEKTPONUTax.
IneKkTponuTnyeckas auccoumaums. dnekTponns. 3akoHbl dapanes. [pnuMeHeHe aneKTponnToB.
ONeKTPUYECKMn TOK B rasax. HecaMoCTosITENbHbBIA 1 CaMOCTOATENbHbIV ra3oBble paspsabl.. Tunbl
CaMOCTOSATENIbHOr0 ra3oBoro paspsaa: TNewWwnin. ICKPOBOW. AyrOBOW U KOPOHHbINA. Mha3ma n ee
OCHOBHbIE XapaKTepUCTUKMN.

Tema 31. MarHeTnam. MarHuTHOe none B Bakyyme. MarHutHasa uHaykuusa. HanpsxeHHOCTb
MarHuTHoro nons. 3akoH bno-Casapa-Jlannaca.

JOoMallHee 3aaHune , npnuMepHblie BOMNPOChHI:
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MarHeTtnam. MarHuTHoe none B BakyyMme. [MpobHble TOKU. MarHuTHbIA MOMEHT PaMKi C TOKOM.
MarHutHas nHaykums. JINHAM MarHUTHOM MHAYKUMKW. HanpsaXeHHOCTb MarHMTHOro nong. MpuHumn
cynepnoaunumm MarHuTHbIx nonen. 3akoH bruo-Casapa-/lannaca. Pacyet xapakTepncTnk MarHMTHbIX
nonewn ¢ ucrnonb3osaHueM 3akoHa buo-Casapa-/lannaca n npuHuuna cynepnosuumm

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

MarHeTtnam. MarHuTHoe none B BakyyMme. [MpobHble ToKU. MarHuTHbIA MOMEHT PaMKi C TOKOM.
MarHutHas nHaykums. JINHAM MarHUTHOM MHAYKUMKW. HanpsaXeHHOCTb MarHMTHOro nong. MpuHumn
Ccynepnoaunumm MarHnTHbIx nonen. 3akoH brno-Casapa-/lannaca. Pacyet xapakTepncTnk MarHMTHbIX
nonewn ¢ ucnonb3osaHuem 3akoHa buo-Casapa-/lannaca n npuHuuna cynepnosunumm

Tema 32. 3akoH Amnepa. Cuctembl eauHunl,. MarHuTHas NOCTosiHHas.
HoMaluHee 3afaHune , NpyMepHbIe BONPOCHI:

3akoH Amnepa. OnpeneneHne MarHUTHOM MHAYKLUMM M3 3akoHa Amnepa. BaaumonencTene osyx
TOKOB, TEKYLUMX N0 BECKOHEYHbIM NapannenbHbIM NPoBoAHUKaM. Cuctemsl eanHuy. MarHuTHas
NOCTOSIHHAS.

Tema 33. Uupkynsiumsa BeKtopa MarHUTHOM UHAyKUMU B Bakyyme. [duchcepeHumnanbHas
copma Teopembl 0 LUPKYNALMU BeKTopa B. Teopema Naycca ans nons Bektopa B B BakyyMme.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Linpkynauus Bektopa MarHUTHON MHOYKUUW MarHUTHOMO MONS B BakyyMme. 3akOH MOMHOro Toka ang
MarHMUTHOro nons B Bakyyme (Teopema o unpkynsauum sektopa B). Vicnonb3osBaHue Teopembl 0
LUMPKYNaUum BekTopa B onsg HaxoXOeHUs XapakTepuUcTukK MarHUTHbIX nonein. duddpepeHunanbHas
doopmMa TeopeMbl 0 Lunpkynsumm sektopa B. [oTok BekTopa MarHUTHOM nHaykumn. Teopema [faycca
ons nons sektopa B B Bakyyme.

Tema 34. MarHuTHOE none gBuXyuierocs 3apsiga. Cuna JlopeHua. NpuHUMnbI yCTpoMNCTBa
Macc-CrneKTpoMeTpa U 3N1eKTPOHHOro MUKpocKona.

oomatllHee 3aaaHue , NPUMepHbIE BOMPOCHI:

MarHunTHoe none oBuxyuerocs 3apsga. [leicTeBne MarHMTHOro Nonsg Ha Asuxywmincs 3apsg. Cuna
NopeHua. [BnxeHne 3apsaXeHHbIX 4acTuL, B 0AHOPOLHOM MarHUTHOM none B Bakyyme. [MpuvHumnbI
YyCTPOMCTBA MacC-CnekTpoMeTpa 1 3N1eKTPOHHOro MMkpockona. Vicnonb3oBaHne MarHUTHbIX MONen B
3HepreTnyeckux yctaHoskax (Ml -reHepaTtop, MarHUTHbIE NIOBYLKW, YCKOPUTENMN 3aPSAXEHHbIX
yactumu). dogoekT Xonna. PaboTta no nepemelieHmio NPOBOAHMKA U KOHTYpPa C TOKOM B OAHOPOLHOM
N HEOLHOPOLHOM MArHUTHbIX MONSX.

Tema 35. dneKkTpoMarHMTHas MHAYKUUS. 3aKOH 3N1eKTPOMarHUTHOM uHaykuun dapapnes.
Mpaeuno NleHua. MeHepaTopbl NepeMeHHOoro Toka. MUHoYKTUBHOCTb. SIBNeHne caMOMHAYKL UMW,
SHeprusi MarHUTHOro Nonsi.

KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:

dnekTpoMarHNTHas NHAyKUns. 3akoH anekTpoMarHuTHom uHaykummn dapanes. Mpasuno JleHua kak
cnencTBre 3akoHa coxpaHeHus aHepruu. Mpupona 3OC anekTpoOMarHUTHON MHOYKLUN.
MakcBennoBckas TpakToBKa 3akoHa aNeKTPOMarHUTHOM UHAYKUMK. Buxpesoe anekTpryeckoe none.
OuncpdepeHumanbHas chopMa 3anncy 3akoHa 3NeKTPOMarHUTHOW UHAyKUMK. FeHepaTopsl
nepeMeHHoro Toka. Tokun ®dyko. CknH-adpdekT. MIHayKTMBHOCTL. SIBNeHne camonHaykuun. BaavmHasi
NHOYKUMS. DHEPrusi MarHUTHOro norsl.

Tema 36. MarHuTHOe none B Bewectee. MarHUTHbIN MOMEHT atoma. MarHuTHas
MPOHUL,AeMOCTb U MarHUTHasi BOCNpMMMYMBOCTb. lNapamarHeTnam. [lnamarHeTu3m.
deppomarHeTusm. AHTUdpeppomMarHeTukun, doeppmmarHeTukm u oeppuThbl.

KONNOKBUYM , NMpMepHbIE BOMPOCHI:

MarHuTHOe none B BewwecTse. [Nprpoaa MonekynsapHblX TOKOB. MarHuTHbIN MOMEHT aTtoma. BekTop
HaMmarHnyeHHocTn. MarHmTHas NPoHNLAEMOCTb M MarHUTHas BOCNPUUMYMBOCTb. Teopema o
unpkynauum sektopa B B BewecTse. Limpkynaums Bektopa HamarHu4eHHocTn. Teopema o
unpkynaumm sektopa H B Bewectse. Teopema OcTporpanckoro-laycca ans MarHUTHbIX NONew B
BewecTBe. MarHutHaga 3awuTta. NapamarHeTnam. uamarHetnam. deppomarHeTnam.
AHTUDeppoMarHeTkn, peppuMarHeTnkn n QOeppuThbI.

Tema 37. Onektpuueckue konebaHus. OudchcpepeHumnanbHoe ypaBHeHME COOCTBEHHbIX
3aneKTpu4eckux KonebaHum B KOHType. 3atyxalLime 1 BbIHYXOeHHble KonebaHus. PesoHaHC
HanpsXeHun.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

AnekTpuyeckue konebanHus. KonebatenbHblli KOHTYP. dnddpepeHumanbHoe ypaBHEHNE
CcOBCTBEHHbIX 3NeKTpuyYeckux konebaHuii B KOHType. Popmyna ToMcoHa. 3aTyxatowme n
BbIHYX IeHHble konebaHus. Pe3oHaHc HanpsxeHuid. [JobpoTHOCTb KOHTypa. ABToKkonebaHums.

Tema 38. NepemeHHbIN aneKTpuyecknm Tok. 3akoH Oma. Mo HOCTb NepeMeHHOro Toka.
TpaHcdoopmarop.
YCTHbI ONPOC , NPMMEpPHbIe BOMPOCHI:

MNepeMeHHbI anekTpuyeckuii Tok. 3akoH OMma ans uenel nepeMeHHOro Toka ¢ OMUYECKUM
COMPOTUBNEHNEM, EMKOCTbIO N MHAYKTUBHOCTbIO. MeTom BeKTOPHbIX anarpamm. PesoHaHc
HaNPSXeHWn, pe3oHaHC TOKOB. MOLWHOCTb NepeMeHHOro Toka. TpaHcdopmartop.

Tema 39. AnekTpomarHutHoe none. OcHoBbl Teopuu Makceenna.
HoMalluHee 3afaHune , NpUMepHbIe BONPOCHI:

InekTpomarHntTHoe none. OcHoBbl Teopun Makcsenna Tok cMeweHus. Cuctema ypaBHeHU
Makcsenna B UHTErpanbHon n gudodoepeHumnansHom opme.

Tema 40. AneKTpoMarHUTHbIe BOJIHbI.
JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

OnekTpoMarHnTHble BONHbl. BonHoBoe ypaBHeHne. CBOOOOHbIE SNEKTPOMArHUTHbIE BONHbI. CBOMCTBA
9NEeKTPOMarHUTHbIX BONH (13 Teopun Makceenna).

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

OnekTpoMarHnTHble BONHbl. BonHoBoe ypaBHeHne. CBOOOOHbIE SNEKTPOMArHUTHbIE BONHbI. CBOMCTBA
9NEeKTPOMarHUTHbIX BONH (13 Teopun Makceenna).

Tema 41. 3kcnepuMeHTanbHoOe NMosyyeHue 3NeKTPOMarHUTHbIX BOJTH. DHeprus, nepeHocmmas
3N1eKTPOMarHUTHOMN BONTHOM.

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

AkcneprMeHTanbHOE NoyyYeHNe 3NeKTPOMarHNTHbIX BOSH. BekTop MoiHTuHra. SHeprus,
nepeHocUMasi 3N1eKTPOMarHNTHOM BONHON. IHTEHCMBHOCTb 3NEKTPOMarHUTHbIX BOMH. LWkana
3NEeKTPOMarHUTHbIX BOJH.

Tewma 42. Npeamet onTuKK. BonHoBble M KBaHTOBbIE NMpeacTaBneHusl 0 npupoae ceeTa.
doTtomeTpus. OCHOBHble 3aKOHbI (pOTOMETPUN.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

I"IpeﬂmeT onTukn. BonHoBble N KBAHTOBbIE npeancrtae/ieHnsa 0 npupone ceeta. MHC*)OpMaLI,I/ISI 0]
CTpOeHnn Bewectea, MeX- N BHYTPUMONEKYNAPHbIX B3aMMOLENCTBUSX, nony4vyaemas n3 pa3inyHbIX
y4aCTKOB CneKkTpa 3N1eKTPOMarHNTHbIX BOJIH. CDOTOMeTpI/IFI. SHeprequeCKme N CBETOBbIE
XapakTepucTnk CBeTOBOro noToka. OCHOBHbIe 3aKOHbI dooTOMETPUN. lMnockwne MOHOXpoMaTuniyeckmne
ANEKTPOMArHNTHbIE BOJIHDI. CneKTpaanoe pas3noxeHne n3ny4eHuns.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Hpe,umeT onTukn. BonHoBble N KBAHTOBbIE npeancrtaB/ieHnsa 0 npupone ceeta. MHC*)OpMaLI,I/ISI 0]
CTpOEeHNN BewecTBsa, MEX- N BHYTPUMONEKYNAPHbIX B3aMMOLENCTBUSX, nonydyaemas n3 pa3inyHbIX
Yy4aCTKOB CnekTpa 3N1eKTPOMarHNTHbIX BOJIH. CDOTOMeTpI/ISL SHeprequeCKme N CBETOBbIE
XapakKTepucTnk CBeTOBOro noToka. OCHOBHble 3aKOHbI dooTOMETPUN. lMnockwne MOHOXpoMaTun4yeckmne
ANEKTPOMArHTHbIE BOJIHbI. CneKTpaanoe pa3noxeHne n3ny4eHuns.

Tema 43. UHTepcpepeHuus ceeta. UHTepcpepeHUUs cBeTa OT ABYX KOrepeHTHbIX UICTOYHUKOB.
lNMpocTpaHCcTBEHHAsi KOrepeHTHOCTb.

KONNOKBUYM , NMPpUMEPHbIE BOMPOCHI:

NHTepdepeHuns ceeta. KorepeHTHble MCTOYHMKM cBeTa. OnTrnyeckas pasHoCTb xoa.
VHTepdepeHuns cBeTa OT ABYX KOrepeHTHbIX UCTOYHUKOB. VIHTepdpepeHuUmns HEMOHOXPOMATNYECKNX
CBETOBbIX My4KOB. BpeMeHHas korepeHTHOCTb. [lony4yeHne KorepeHTHbIX My4yKoB METOOOM OeNneHns
amnnutyabl. BnnsHne pasmepos nctoyHuka. NpocTpaHcTBeHHAs KOrepeHTHoCTb. [onyyeHne
KOrepeHTHbIX NMy4YKOB METOLOM LeNeHns BONMHOBOro opoHTa. Jladepbl Kak MCTOYHUKN KOrepeHTHOro
nanydeHus. I1syxnyyesble nHTepgepomeTpol (MankenocoHa, XameHa). MHoronyyesas
nHTEpdpepeHumns. NHtepdepomeTp Pabpu-MNepo. NHTepdepeHUnoHHbIe unbTpbl. [pocBeTneHne
oNTUKN. MHOrocnorHble ONanekTpuyeckme noKpbITUS.
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Tema 44. Oudppakuua ceeta. NMpuHuun MNouvreHca-dpeHensa. Meton 30H PpeHens.
Adudppakunsa dpeHens Ha Kpyrnom oTBepCcTUu U Kpyrnom akpaxe. ucpakumoHHas peLuetka.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

Ouappakuns ceeta. MNpuHumn MNonreHca-PpeHens. Meton 3oH PpeHens. dudpakumns GpeHens Ha
KPYrnom OTBEPCTUM M KPYrnoMm akpaHe. dudppakums dpayHrodepa Ha 04HON 1 OBYX WeNnsx.
OvppakumoHHas peweTtka. ucnepcms 1 paspeatowas cnocobHOCTb ANPPaKLNOHHON peLeTKu.
Odudppakuns peHTreHoBckux nyden, popmyna Bynbdpa-bparra. [NoHATNE O peHTreHOCTPYKTYPHOM
aHanmse 1 peHTreHOBCKOW criekTpockonuu. ["onorpagous.

Tewma 45. Nonspu3saumns ceeta. EctecTBeHHbIN U NONSIPU30BaHHbIA CBeT.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Monsipusaums ceeta. EctecTBeHHbIN 1 Nnonspun3osaHHblin cBeT. CTeneHb nonspmnsaunn. 3akoH
Mantoca. Cynepnoaunumsa anekTpoMarHUTHbIX BOMH, TMHENHO NONSAPU30BaHHbIX BO B3aVIMHO
neprneHanKyNspHbIX MNOCKOCTAX. DNAUNTUHECKAs N KpyroBas nonsapusaumns. BolpoXxaeHHbIn cnyyan
SNAMNTUYECKOM nonsapmusaumun. JInHeinHo nonspmM3oBaHHas BOMIHA Kak Cynepno3nuuns BOMH C KPYroBow
nonspusaunen.

Tema 46. PacnpocTpaHeHue cBeTa B aHU3OTPONHbIX cpepax. [1BonHoe nyyenpenomneHume.
NHTepdepeHLmus nonsipusaoBaHHbIX nydyen. 3akoH buo. N'mnortesa ®peHens. Acpcekr
dapapes.

LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

PacnpocTpaHeHne ceeTta B aHM30TPOMHbIX cpenax. [1BonHoe nydenpenomneHue. MNonsgpunsaumoHHbie
npucnocobnexns. NprMeHeHne NoNSpM3aunoHHbIX METOA0B B XMMUK. [poxoxaeHne
MNOCKONONSAPU30BaHHOMO CBETA Yepe3 KPUCTANNNYECKYIO NNACTUHKY. VIHTepdepeHumns
NoNsApPU30BaHHbIX Ny4ein. AHann3 nonspusoBaHHOro ceeta. ickycctBeHHas ontuyeckas
aHun3oTponusa (goTtoynpyrocTb, asneHnsa Keppa, KottoH-MyTtoHna u lNokkenbca). BpaweHne
nnockocTu nongapuaaummn. 3akoH bro. 'vnotesa PpeHensa. dhpekT Papanes. MNongpumeTtpus.
OnTuyeckne n3omepsbl N NX Posb B BUOXMMUYECKNX NpoLIeccax.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

PacnpocTpaHeHne ceeTta B aHM30TPOMHbIX cpenax. [1BonHoe nydyenpenomneHue. [NonspunsaumoHHbie
nprcnocobnenns. NMprumMeHeHe NoNSPM3auNOHHbIX METOLOB B XuMum. MpoxoxaeHune
NNOCKOMNONSAPM30BaAHHOIO CBETa Yepes KPUCTaNNNYECKYI0 NNacTUHKY. VIHTepdepeHumns
NonNsApU30BaHHbIX Ny4ein. AHann3 nonspusoBaHHOro ceeta. ickyccteeHHas ontuyeckas
aHusoTponus (potoynpyroctb, seneHns Keppa, KottoH-MyToHa u [Nokkenbca). BpaweHue
nnockocTu nongapmuaaummn. 3akoH bro. 'vnotesa ®peHensa. ddhpekT Papanes. MNongpumeTtpus.
OnTnyeckne n3omepsbl 1 KX Ponb B BMOXMMUYECKUX MPOLLECCAX.

Tema 47. NMonspusaumnsa ceeta Npu OTpaXeHUn U NpenoMIeHMN CBeTa Ha rpaHuule OByX
AunaneKTpukoB. 3akoH bproctepa. 3akoHOMepHOCTU paccesiHus Panes.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

W3nydeHune gunons. MNonsapusaumsa ceeta npu OTpaxXeHUn 1 NpenoMaeHnn cBeTa Ha rpaHmue aByx
ananekTpukos. 3akoH bptoctepa. PaccesiHne cBeta. 3aKkOHOMEPHOCTU paccesHns Panes.
MonekynsipHoe paccesiHue.

Tema 48. Oucnepcus cseta. OCHOBbI 3NIEKTPOHHOW TeOpUU Aucnepcun.

KONMOKBUYM , NPUMEPHbIE BONPOCHI:

HOwncnepcusa ceeta. Metonbl nsydeHns aucnepcumn. OCHOBbI 9NEKTPOHHON TEOPUN AMCHEPCUn.
MonekynapHas pedopakums. lNpruMeHeHne pedpakToMeTpmyecknx MeTonos B Xxumuu. lornoweHmne
ceerta.

Tema 49. TennoBoe uanydeHme. 3akoH Kupxrocpa. A6contoTHO YepHoe Teno. Ontuyeckas
nupomeTpus.

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

Tennosoe n3nyyeHne. PaBHoBecHoe nanyyeHne. 3akoH Knpxrodga. AGCONOTHO YepHoe Teno.
3aBrCKMMOCTb UcnyckaTenbHOM CnocOBHOCTN abCONOTHO YEPHOro Tena OT AANHbI BOSIHbI. 3aKOHbI

CredbaHa-bonbumaHa n BuHa. dopmyna NnaHka n KBaHTOBbI XxapakTep TEMNOBOro U3ny4YeHns.
OnTuyeckas nupomeTpus.

Tema 50. PoToanekTpuyeckum adpcpekT. 3aKkOHOMEPHOCTU BHeLLHero cotoachdekra.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

dDOTOINEKTPUYECK NI SAPAEKT (BHELWHWNIA, BHYTPEHHWNIA, BEHTUNbHbIN). PaboTbl A.I".CTtoneToBa.
YpaBHeHne DHWTenHa. 3aKOHOMEPHOCTU BHELWHEro gpoToadodbekTa. [puMeHeHne potoagodoekTa.

Tema 51. SHeprus n umnynbc cpotoHa. sAiBneHne KomnrtoHa. [laBneHue cBeta.
KONIOKBMYM , MPUMEPHbIE BOMPOCHI:

SHeprva 1 UMNYnNbC POTOHA. 3aKOHbI COXPaHEHMUS! SHEPrK U UMMYNbCca NP YNPYroM CoyaapeHun
dooToHa ¢ anekTpoHamu. AsneHne KomntoHa. [laBneHune ceeta, pabotol [1.H.J/lebenesa.

YCTHbIA ONPOC , MPUMEPHbIE BOMPOCHI:

SHeprva 1 UMNYnNbC POTOHA. 3aKOHbI COXPaHEHMUS SHEPrn U UMMYNbca NPU YNPYroM CoyaapeHun
dooToHa ¢ anekTpoHamu. AsneHne KomntoHa. [laBneHne ceeta, pabotol [1.H.J/lebenesa.

Tema 52. KopnycKkynsipHO-BOJIHOBOW ayann3m. CooTHOLLEeHne HeonpeneneHHoCTen.
LOoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

KopnyckynapHo-sonHoBon gyanuam. ['unoTtesa ge-bponng. 9kcnepuMmeHTanbHoe AokasaTenbCTBo
BOJTHOBbIX CBOMNCTB MUKpoyacTuy,. COOTHOWEHWE HeonpeaeneHHOCTen.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

KopnyckynapHo-sonHoBon ayanuaMm. ['unoTtesa ge-bponng. 9kcnepuMmeHTanbHoe nokasaTenbCTBo
BOJTHOBbIX CBOMNCTB MUKpoyacTuy,. COOTHOWEHWE HeonpeaeneHHoCTen.

Tema 53. 3aKkOHOMEpPHOCTU B aTOMHbIX crnekTpax. Moaoenun atroma TomcoHa u Pesepdopaa.
Moctynatbl Bopa. NoHsATMe 0 KBaHTOBOMEXaHUYECKOM onucaHum atoma. Jlasep.

noMalHee 3anaHue , NpUMepHbIe BOMPOCHI:

3aKOHOMEPHOCTU B aTOMHbIX CnekTpax. TepMbl, cepuanbHble hopMyibl, KOHCTaHTa Puaobepra n ee
gouaundeckmin cmbicn. Mogenun atoma TomcoHa 1 Pesepdoopaa. MNMoctynatel Bopa. OnbiThl ®paHka 1
"epua. SnemeHTapHas Teopmsa atoma Bogopona no bopy. N3otonnyeckoe cMeleHme cnekTpanbHbIX
NNHWA.

Tema 54. AtomHOoe siapo. CocTaB aTOMHbIX siaep. CNUH U MarHUTHbI MOMEHT S4pa.
LoMallHee 3afaHne , TPUMEpPHbIE BOMPOCHI:

AToMHOe aapo. CocTaB aTOMHbIX siaep. dHeprns cea3n saep. CNvH 1 MarHUTHbIA MOMEHT sapa.
SAnepHble cunbl. Mogenn aToMHoOro sapa. PannoakTmBHoe n3nyyeHne n ero Buabl. 3aKOoH
panmoakTMBHOro pacnapna. Mpocreiwne snepHble peakuui.

Tema 55. dnemeHTapHble YacTuLbl. CoBpeMeHHas cucteMaTmka afieMeHTapHbIX YacTull.
JOMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:

SﬂeMeHTaprle yacTtuubl. Buabl B3anmMoaencTeumin n knaccbl ANEMEHTApPHbIX YaCcTuu. MeTtoabl
pernctpaunm sneMeHTapHbIX 4acTul.. COBpeMeHHaSI cncreMatTka anemMeHTapHbIX 4acTtud.
KocMuyeckune nyyn.

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

SﬂeMeHTaprle yacTtuubl. Buabl B3anmMoaencTeumini n knaccbl ANEMEHTAPHbIX YaCcTuu. MeTtoabl
perncTtpaunn sneMeHTapHbIX 4acTud.. COBpeMeHHaSI cuncreMatTka anemMeHTapHbIX 4acTtud.
KocMuyeckune nyyn.

Tema . UTorosas doopma KOHTpons
Tema . UToroeasi popma KOHTpons
Tema . UToroBasi oopma KOHTpOns

MprMepHbIe BOMPOCHI K 3a4ETy M 9K3aMEHY:
Bonpocbl Anst KOHTPOnsi ycrieBaeMocTy npueeeHbl B Tabnvue pasaena 4.

PACMPEOENEHVE BANNOB NO BUOAM 3AHATUN

MO PASLENAM "MexaHuka 1 MmonekynapHas gusmka”, "9nekTpnyectso n marHetunam”, "OnTuka,
9NIEMEHTbI aTOMHOWN N SAEePHON PU3NKKN"

Bun 3aHaTnid (MakcumanbHblin 6ann)
KoHTponbHble paboTbl (50 6annos)
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Sk3aMeH (B cryyae ycrneuwHom ciaym orusnyeckoro NpakTnkyma n KOHTPO/bHbIX paboT aKk3aMeH
MOXET ObITb MONy4YEeH aBTOMATMYECKM No cyMMe HabpaHHbIx 6annos) (50 6annos)

MNTOIO 100 6annos

TeMbl KOHTPONbHbIX paboT
Pasnen "MexaHvka n monekynspHas gomnsunka”

1 [BuxeHve TBepaoro Tena. [pnxeHue ueHtpa uHepunn. BpawarenoHoe asuxeHne. MoMeHT
CUNbl 1 MOMEHT UMMynbca. 3akOH coXpaHeHns MoOMeHTa umnynbca. |l - 3akoH HbloToHa ans
BpawarenbHoro asuxeHuns. MomeHT nHepummn. MoMeHT nHepumm Ten NpasBuibHOM reoMeTpUYeCcKom
goopMbl. (16.66 6annos)

2 KonebaHusi. YpaBHeHue cBoboaHbIx konebaHuii. MpeactaBneHne konebatenbHOro npowecca ¢
MoMoLLbto BeKTOopa amnauntyabl. CKOPOCTb 1 YCKOPEHMe Npy rapMOHNYECKOM KonebaHnn. SHeprus
rapMmoHnyeckoro konebaHus. MatemaTnyecknii MasTHUK. Puanyeckunin MasTHUK. (16.66 6annos)

3 TepmoamHammnyeckmin cnocob onncaHus seneHuii. | Hadano TepmoanHamMmku. AgmabaTmyeckuia
npouecc. YpaBHeHue lMyaccoHa. Pabota npu agmabatuyeckom npouecce. PaboTa npu
N30TEPMNYECKOM npouecce. Tennosble MawmHbl, K.n.4. Lnkn KapHo, k.n.a. 9utponusa. CeoncTea
SHTPONUW. SHTPONMA naeanbHoro rasa. CrtatucTnyeckoe npencrasneHne aHTponuu. (16.66 6annos)

Wtoro 50 6annos

TeMbl KOHTPONbHbIX paboT
Pasgen "9nekTpnyecTBo 1 MarHeTusm"

1 OnekTponpoBOAHOCTb TBEpPAbIX Ten. MNMpupoaa HocuTenen Toka B Metannax. Onbitel MunnunkeHa,
Pukke, TonmeHa n CTbloapTta. dneMeHTapHas knaccudeckas Teopms aneKTponpoBOLHOCTM
meTannos. 3akoHbl Oma, [xoynga-IleHua n BugemaHa-®paHua ¢ To4kM 3peHMS KNaccruyeckom
9NEKTPOHHOWN Teopun. 3aTpyaAHEHNS KNaCCUYECKOW 9NEKTPOHHOM Teopun. (16.66 6annos)

2 dneKkTpoMarHMTHasa UHAyKUmMs. 3aKOH anekTpoMarHuTHom nHaykumm dapagnes. MNMpaeuno JleHua
Kak cnencTteme 3akoHa coxpaHeHus aHepruu. MNMpupona S0C anekTpoMarHUTHON UHAYKLUNW.
MakcBennoBckas TpakToBka 3aKOHa 3/IeKTPOMarHMTHON nHAyKuun. Buxpesoe anektpmnyeckoe rone.
OdudpdpepeHunanbHas popma 3anmcum 3aKkoHa 3NeKTPoOMarHUTHOM MHOyKumun. ['eHepartopsbl
nepemMeHHoro Toka. Tokn dyko. CkuH-adppekT. NHOYKTUBHOCTb. SBNeHMe caMOvHOYKLUNN.
B3anMHas nHoykuusi. SHeprms marHuTHoro nonsi. (16.66 6annos)

3 MarHutHoe none B BewecTse. [1pupoaa MonekynsipHbix TOKOB. MarHUTHbIA MOMEHT atoma. BekTop
HamarHn4yeHHoCcTU. MarHuTHas NPOHNLAEMOCTb U MarHUTHas BOCNPUUMYNBOCTb. Teopema o
unpkynsumm sektopa B B BewecTtse. Linpkynsums sektopa HamarHnyeHHoCcTn. Teopema o
umpkynsumm sektopa H B Bewectse. Teopema OcTporpanckoro-lraycca ons MarHUTHbIX Nonen B
BewecTtee. MarHuTHas 3awuta. lNapamarHetnam. namarHetnam. deppomarHeTnam.
AHTUpeppOMarHeTrku, oeppuMarHeTukmn n coeppuTbl. (16.66 6annos)

Ntoro 50

TeMbl KOHTPOJbHbIX paboT
Paspen "OnTuka, aneMeHTbl aTOMHOW 1 S4ePHON Punamnkmn"

1 MpeomeTt ontukn. BonHoBbie 1 KBAHTOBbIE NPEACTaBNeHMs 0 Npupoae ceeta. MIHdopmaums o
CTPOEHUN BELWeCTBa, MEX- 1 BHYTPUMONEKYNSAPHbIX B3aUMOLENCTBUSAX, NONy4aeMas n3 pasnmnyHbIx
y4aCTKOB CNeKTpa 9MeKTPOMarHUTHbIX BOSIH. POTOMETPUS. DHEPreTU4eckme u CBEToBbIE
XapakTepucTukn ceetoBoro notoka. OCHOBHbIE 3aKOHbI hoToMeTpun. Nnockme MoOHoXpoMaTmnyeckue
3NeKTpPOMarHnTHole BoNHbl. CnekTpanbHoe pasnoxeHne nanyyeHus. (16.66 6annos)

2 ODndppakuns ceeta. MNpuHumn NonreHca-PpeHens. Meton 30H PpeHens. Oudppakuma dpeHens
Ha Kpyrnom OoTBepCTUM U Kpyrnom akpaHe. dudppakuns dpayHrogpepa Ha 04HOM U ABYX WENsX.
OuncppakumoHHas peweTtka. ucnepcms n paspearowas cnocobHOCTb ANPPaKLNOHHON peLeTKN.
Ondppakumnsa peHTreHoBCKKx nyyei, popmyna Bynbgpa-bparra. [oHsATUE O peHTreHOCTPYKTYPHOM
aHanmnse 1 peHTreHOBCKOW cnekTpockonuu. Monorpadwms. (16.66 6annos.)

PerunctpaumnoHHbii Homep 721114 3AEK
CTpaHV“J.a 42 VI3 52 --l l l }’(.]-I.J'Iﬁ)IB_ AHAMVTAHECHAR CHCTEMA Kby

KETPOHHBH
EPCHTET



Mporpamma ancumnnuubl "dusmka”; 020100.62 Xumus; Beaywmin Hay4HbIA COTPYOHKUK, A.H. (Mpodeccop) Knoykos B.B. , ooueHT, K.H.
Monaxosa H.W.

3 3aKOHOMEPHOCTM B aTOMHbIX CriekTpax. TepMbl, cepuanbHble oopMynbl, KOHCTaHTa Puabepra n ee
domasnyeckuin cmbicn. Mogenu atoma TomcoHa n Peaepdpopaa. MNMoctynatel Bopa. OnbiThl dpaHka u
"epua. OnemeHTapHas Teopus atoma Bogopoaa no bopy. lNoHaTne 0 kKBaHTOBOMEXaHNYECKOM
onncaHum atoma. J1asep. (16.66 6annos)

NToro 50 6annos

BUNETbI K 9K3AMEHAM

pasnen "MexaHnka n monekynspHas omnsunka"

BUNET N 1

1. 3HaueHne punamnkmn gns ectectso3HaHns. OnpeneneHus, NPUONNXeEHUS.

2. KonebaHus. YpaBHeHne cBOHOAHbIX KOnebaHuiA.

3. MexaHun3m TennonpoBoAHOCTM B KpUCTannax.

BUNTIET N 2

1. OCHOBHblE MOHATUS BEKTOPHOrO aHanmsa.

2. NpencraeneHne konebaTenbHOro NpoLecca ¢ NOMOLLbIO BEKTOpA aMninMTy bl
3. dusmnyeckne TUNbl KpucTannos. [Npumeps.

BUJTIET N 3

1. KnHematumka marepuanbHom To4kn. CKOPOCTb 1 yCKOpeHune (onpeneneHns).
2. CKOpOCTb 1 YCKOPEHWE NPY rapMOHNYECKOM KonebaHuu.

3. Kpuctannmnueckoe coctosiHue. TennoBoe konebaHme B kpuctannax. TennoeMKoCTb KpUCTanoB.
BUJTET N 4

1. YckopeHve npu KpMBONNMHEAHOM OBUXEHUN.

2. paBuTaumoHHbIe B3anmogenctamsa. Cuna Taxectn n sec. HeBeCoMoCTb.
3. TepmoaunHamnyeckne noteHumansl. MNoteHunan M'vbbca. SHTanbLNMS.
BUNTIET N 5

1. KnHemartuvka BpalarenbHOro ABuXeHus.

2. Marematunyecknii MasiTHUK.

3. TepmoauHammyeckme noteHumansl. BHyTpeHHsas aHeprus. CBoboaHas aHeprus.
BUNTIET N 6

1. 'paHnUbl NPUMEHMMOCTY KNAacCUY4eCKON MeXaHUKUN. 3akoHbl HbioToHa.

2. PU3NYECKNN MASATHUK.

3. Teopema HepHcrTa. Il Ha4ano TepMognHaMUKK.

BUNET N 7

1. JInHenHble N yrnoBble XapakTePUCTUKN OBUXEHUSI.

2. ®a3oBas MNOBEPXHOCTb rAPMOHNYECKOro OCLMNNIATOPA.

3. OHTponus. CeoncTtea aHTponun. CTaTtuCTnyeckoe NpeacTaBneHne aHTPonuu.
BUJIET N 8

1. Pa3MepHOCTb 1 eanHuLbl U3MEPEHNIA.

2. CnoxeHwne konebaHuii, bueHns.

3. SHTpONMS naeanbHOro rasa.

BUJIET N 9

1. ViIMnynbc. 3akOH COXpaHeHMs umnynbca.

2. CnoxeHve B3anMHOMNEPNEHANKYNSPHBIX KonebaHuii.

3. Tennosble MawwuHbI, K.n.4. Lukn KapHo, k.n.4.

BUNNIET N 10

1. [lBuXeHne Tena ¢ NepemMeHHoOn MacCcon.

2. durypsl Jlnccaxy.

3. Pabota npu agnabaTnieckoM 1 n3oTepPMNYECKOM rnpoLeccax.

KETPOHHBH
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BUNET N 11

1. LleHTp nHepunn. [BrxeHne ueHTpa nHepLmu.

2. 3atyxatowme konebaHus.

3. Aomnabatunyeckunii npouecc. YpaBHeHue NyaccoHa.

BUNET N 12

1. MpuHumn otHocutenbHocTn Manunes-HetoToHa. CucTembl oTcyeTa.
2. BblHyx aeHHble konebaHus. Pe3oHaHc.

3. TepmoanHammyeckuin cnocob onucaHus SBneHuin. | Ha4ano TepMoaNHAMUKN.
BUNET N 13

1. UeHTpobexHas cuna nHepumm.

2. PacnpocTtpoHeHue BonH B yripyrou cpepne. [1poaonbHble 1 nonepeyHble BOSHbI.
3. OdbgoekT Ixoyns - TomncoHa.

BUJIET N 14

1. Cuna Kopuonuca.

2. YpaBHeHue beryuei BoMHbI.

3. 3oTepmbl BaH-pnep-Baanbca. SkcneprMeHTanbHble N30TepMbl.
BUNNIET N 15

1. PaboTa, MOWHOCTb.

2. YpaBHeHue nNnockom n cpepmyecKkoin BOSH.

3. PeanbHble rasbl. YpasHeHue BaH-gep-Baanbca.

BUJNIET N 16

1. KuHeTnyeckas sHeprus.

2. BonHoBoe ypaBHeHue.

3. dundbdoysus, TennonpoBoLHOCTb, BA3KOCTb.

BUNET N 17

1. MNoTeHumanbHoe none cun. NoteHumanbHasa aHeprus.

2. OHeprus rapMoHMYecKoro konebaHus.

3. InvHa ceBoboaHoro npobera Moneky’n.

BUNNIET N 18

1. [NoTeHumnanbHble KPUBbIE.

2. CTos4me BOMHbI.

3. KeaHToBas Teopus TennoemMKocTu.

BUNET N 19

1. [lBnXeHne TBepOoro Tena (onpeneneHuns).

2. OHeprus, nepeHocMMas ynpyrom BONHON.

3. MNoHATHe 0 cTeneHsx cBoboabl. BHYTPEHSAS aHeprusa n TENNOEMKOCTb UAeanbHOro rasa.
BUNET N 20

1. MOMEHT cusibl 1 MOMEHT MMMynbca.

2. Ondppakums n nHtepdepeHuns.

3. Na3 B none cun taxectn. PacnpeneneHne bonbumaHa.

BUNET N 21

1. 3aKOH coxpaHeHMs MOMeHTa NUMNynbca.

2. OcHoBbl rmgpoctatuku. [JuHammka CtaumMoHapHOro Te4eHNs XUOKoCTH.

3. PacnpeueneHme Makcsenna no CKOPOCTAM. Cpe,uH;m n cpegHe-KeanpaTtniHble CKOpPOCTH
OBUXEHNA.

BUNET N 22
1. 1l -1 3akOH HbloTOHA Ans BpawaTenbHOro ABUXEHMUS.
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2. YpaBHeHue bepHynnu.

3. KnHeTtnyeckas aHeprus noctynatenbHOro OBUXeEHUs MONeKyn rasa.
BUNET N 23

1. MOMEeHT nHepummn Ten NpasBuIbHOM reoMeTPUYECKON POPMBbI.

2. KuHetnyeckas sHeprus spatlarowerocs tena.

3. HaeneHwe. MNapunanbHoe gasneHve. 3akoH [anbToHa.

BUNET N 24

1. Teopema lMoiireHca-WreHepa. CBoboaHble ocu. (NaBHbIE OCK UHEPLNN.
2. BpawarenbHoe asuxeHue. MOMeHT nHepumn.

3. MlpeanbHbi rasd. YpaBHeEHME COCTOSHUS naeanbHOro rasa. Temneparypa.
BUJIET N 25

1. BBeneHue B on3unKy 1 MexaHuky. duamyeckne OCHOBbl MEXAHUKN.

2. 3aKOH COXpPaHEeHWs SHepruu.

3. OcHoOBbI MONEKYNSPHOM COU3NKN 1 TepMoanHammnkn. Macca n pasmepbl MONEKY.
BUJNIET N 26

1. VIHepumanbHble CUCTEMbI OTCHETA.

2. 3akoH ['yka. OctaroyHasa gedpopmauus. Moaoynb HOHra.

3. BA3KOCTb XNOKOCTW.

BUNET N 27

1. Cnna TpeHus.

2. Bugbl necpbopmauunin. dneprusa ynpyrux gegpopmanmii.

3. CtpoeHune xumaokocTen. Pasosble nepexogpl. [pumeps.

pasnen "OnekTpu4yecTBo U MarHeTn3m"

BUNETN1

1. dnekTpmnyeckumin 3apsm, ero cBoicTea. 3akoH KynoHa.

2. OcHosbl Teopumn Makceenna. Tok cmeweHus. Cuctema ypaBHeHun Makceenna.
BUNMETN2

1.PasBeTtBneHHble uenu. Npasuna Kupxroga.

2. BenuunHbl, xapakTepuaytowme MarHuTHoe nose B BELWECTBE (HAMarHM4eHHOCTb, MarH1THas
NPOHMLAEMOCTb, MAarHNTHasi BOCMPUUMYNBOCTD).

BUNETNS

1 OnemMeHTapHas knaccumyeckas Teopus SNeKTpPonpoBOAHOCTM MeTannoBs. 3akoHbl Oma,
Oxoyns-NleHua n BuoemaHa-®paHua ¢ TOYKU 3pEeHNst aNEeKTPOHHOM TeEOpUX METanoBs.
3aTpyOHeHMs Knaccu4yeckom anekKTPOHHOW TEOPUN.

2. ['eHepaTop NepemMeHHOoro Toka.

BUNETNA4

1. CerHeToanekTpuku.

2. CBoncTBa 9nekTpoMarHnTHbIX BOMH (13 Teopun Makceenna).
BUNETNS

l. TIOCTOSIHHbI 9NEeKTPUYECKUA TOK. [TNOTHOCTb 9N1EKTPUYECKOro Toka, cuna toka. YpasHeHue
HenpepbIBHOCTM.

2. Vicnonb3oBaHve MarHUTHbIX MONEn B 3HEPreTM4ecKnx yCcTaHoBKax.
BUNTETNG®G

1. YpasHeHue lNyaccoHa.

2. Tokm ®yko. CKnH-ahexT.

BUNETN?Y

1. dnekTpuyeckoe cMelleHne. Teopema OcTporpanckoro-laycca ans anekTpocTaTnyeckoro noss,
NpuMepbl ee NPUMEHEHUs ANs pacyeTa XxapaKTepPUCTMK 3NeKTPOCTaTUYECKMX Nonei.
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2. DHeprns MarHUTHOro Nons.

BUNETNS

1. KoHpeHcaTtop B Leny ¢ OMUYECKMM COMPOTUBIEHNEM.

2. Mapa- n ognamarHeTsm.

BUNETNY9

1. dnekTpoaBmxyLwas cmna.

2. MapmoHuyeckune 1 3atyxarowme konebaHns B konebaTenbHOM KOHTYpe.
BUNETN10

1. 3akoH Oma onsa ogHopoaHoro yyactka uenu. ConpoTneneHne NpoBOAHNKOB, 3aBUCUMOCTb
COnpoTMBAEHUS OT Temnepatypbl. 3akoH OMa B AudpdpepeHumnanbHon opme.

2. Wkana anekTpoMarHUTHbIX BOJIH.

BUMETN 11

1.30HHas Teopus TBEPLbIX TEN.

2.BblHyx aeHHble konebaHus B konebaTenbHOM KOHTYpe.
BUNMETNA12

1.9nekTpuyeckuin gunonb. HanpsxeHHOCTb NONS ANMNONS. SNEKTPUYECKoe none MynbTUNonen.
2.MarHuTHoe none OBuXyllerocs 3apsaa.

3.

BUNMETN13

1.MMonynpoBoaHMKoBbIE Anoabl. TpaH3ncTop.
2.[leicTBME MArHMTHOrO NONS Ha OBUXYLINACS 3apsa.

BUINTETN 14
1.KoHTakT ABYX NONYNpPOBOAHMKOB C Pa3fv4HbIM TUMOM NMPOBOAMMOCTM (P-N Nepexon).

2.Teopema o umpkynauum sektopa B B BewecTtse. Linpkynaumsa Bektopa HamarHM4eHHOCTHU.
Teopema o umpkynaumm sektopa H.

BUNETN15

1.PaboTta no nepeMeLleHnio 3NeKTPUYECKOro 3apsaa B anekTpocTatnieckom none. Linpkynsiums
BEKTOpa Hanpsi)XeHHOCTUN 31eKTPOCTATUYECKOro Mons.

2.VIHOYKTUBHOCTb KOHTYpa. SIBNeHne camouHayKUnu.

BUITETN 16

1.Tok B Bakyyme. TepMoanekTpoHHas amuccus. BakyymHble anogpl n Tpyoapi.
2.MarHuTtHoe none B BewecTse. [Npupona MonekynsapHbix TokoB. Teopema Jlapmopa.
BUNETN17

1.HanpsaxeHHOCTb anekTpocTatnieckoro nons. lNpuHumnn cynepnosnumm anekTpocTaTnyeckmx
rnonemn.

2.3akoH brno-Caeapa-Jlannaca, ero npyMeHeHue K pacyetam xapakTepUCTUK MarHUTHbLIX NONe.
BUNETN18

1.9nekTpuyeckme CBoCcTBa NonynpoBoaHnkoB. CobCcTBEHHAs 1 NpUMecHasi NPOBOAUMOCTb
MoyrnpPoBOAHNKOB.

2.TeopeMa I'aycca ONns MarHMTHOro Nons B BeleCTBe.. I'Ipen0MneH|/|e NUHUA MArHUTHOW MHAOYKUNN
Ha rpaHuue pasnena nByx MarHeTukos.

BUNETNI19

1.3akoH OMa ons HeoAHOPOAHOrO yyacTka uenu. KBasnctaunmoHapHbie TOKN.

2.MNoTok BekTOpa MarHMTHOW MHAYKUMW. Teopema ["aycca Ans MarHMTHOro Nons B Bakyyme.
BUNETN20

1.unonb B 04HOPOAHOM Y HEOAHOPOAHOM SNEKTPUYECKMX MONSX.

2.Yckoputenu 3apsXeHHbIX YacTULL.

BUNETN21
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1.MoTeHuman anekTpocTaTNYeckoro Nons, pasHoOCTb NoTeHumnanos. CBA3b MeXOy HaMPSXXEHHOCTbIO
1 NOTEHLMANOM.

2. 3akoH OMa ons uenu nepeMeHHoro Toka, conepxatien akTmBHoe conpoTtusneHu R (koHoeHcaTtop
, KaTywka MHOyKTUBHOCTM L).

BUITETN22
1.Mbe3oanekTprnyeckunin acpekT. SNeKTpeThI.

2.3akoH Oma ons uenu nepeMeHHOro Toka, conepxalen nocnegosarenbHo coeguHeHHble R, L n C.
Pe3oHaHC HanpsxxeHui.

BUNMETN?Z23

1.OHeprms anekTpM4eckKoro nons.

2.MowHoCTb B Lenn nepeMeHHoro Toka. TpaHcdopmaTop.
BUNMETN24

1.9nekTpoeMkocTb. KoHaeHcaTopbl, EMKOCTb KOHOEHCATOPOB.
2.®eppomarHeTnam. AHTUdpeppoMarHeTKN N OepPpPUTHI.
BUNETN25

1.[1pOBOOHNKM B 3N1EKTPOCTATUYECKOM Mone.
2.9nekTpoMarHMTHas MHAyKUnMs. 3aKoH 3NeKTpoMarHTHom nHaykumm dapages.
BUNMETN 26

1.9KkcnepuMeHTanbHoe NonydYeHne aNeKTPOMarHUTHbIX BOJTH.
2.B3anMHasa nHaoykums.

BUNETNZ27

1.KOHTaKTHblE SBNEHWS B MeTannax.

2.MarHntHoe none B BakyyMe. MarHuTHas nHOyKUnS.
BUNETN 28

1.Tok B anekTponuTax.

2.MNMpnpona 30C anekTpoMarHUTHON UHAYKUMW. DOPMYNMPOBKA 3aKOHA 3N1EKTPOMarHUTHOWM
nHaykuun Makceenna. Buxpesoe anektpuyeckoe none.

BUNMETN29

1. TepMmoanekTpnyeckne SBneHuns.

2.CncTembl eanHULL.

BUNMETNS30

1.CBepxnpoBoANMOCTb.

2.[1BnXeHne 3apsaXeHHbIX YacTuL B OA4HOPOAHOM MarHUTHOM Mose B BakyyMe.
BUNETN 31

1.[pupona HocuTenen Toka B MeTannax.

2.Pabota no nepemelleHnio NPOBOAHUKA 1 KOHTYpa C TOKOM B MarHWTHOM Mone.
BUNMETN32

1.PaboTta n MmowHocTb Toka. 3akoH Ixoyns-JleHua.

2.9nexkTponna. 3akoHbl Dapanes. TexHn4eckoe NpuMeHeHne 3neKTPonmToB.
BUNETNS33

1.[lManeKTpurKkn B 3neKTpocTatnieckoM none. NonspmayemMocTb, HaNPSXXEHHOCTb 311EKTPUYECKOro
MONS BHYTPW OMANEKTPUKA.

2.3akoH Amnepa.

BUNMTETN 34

1. [dnanekTpnyeckas NPOHNLAEMOCTb HENONAPHBIX N NONSPHBIX OUANEKTPUKOB.
2.lUunpkynauma sektopa B MmarHMtHOro nons B Bakyyme. Teopema o umpkynsuumn sekropa B.
BUMTETNS35

KETPOHHBH
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1.9nekTpunyeckmin ToK B radax. HecaMoCcTosTeNbHbIN 1 CaMOCTOATENbHbIV pa3psaabl. Bupl
CaMOCTOSATENbHOMO paspsna.

2. 0ndbhepeHumanbHas goopma TeopeMbl 0 LMPKYNsaLmMm Bektopa B MarHMTHor nonsi B Bakyyme.
BUWITETN 36

1.9KCTpaTOKM 3aMblKaHUS N pasMbiKaHUs SNEKTPUYECKON Lenu.

2.CB060OOHbIE 9NEKTPOMArHUTHLIE BOJSIHBI. BONHOBOE ypaBHEHNE.

BUNMETNS37

1.OHeprng, nepeHocnmas aneKkTPoMarHUTHON BOMTHOWA.

2.9ppekT Xonna.

BWMWJTETN 38

1.MapannenbHo coeguHeHHble R 1 L B uenu nepemMeHHoro toka. PesoHaHc TokoB

2.MNna3ma.

pazgen "OnTuka, aNeMeHTbl aTOMHON 1 S0ePHON OM3NKN"

BUNETN

1. IHTepdhbepeHLMs MOHOXPOMATUYECKOro CBETa (MPUHLMM CYNepPno3nLmMmn, CNoXeHne AByX NIoCKMX
MOHOXPOMAaTMYECKUX BOSTH YaCTOThl *, pe3yNbTMpytoLas MHTEHCUBHOCTb, YCIOBUS Max 1 min).

2. OnTuyeckas NMPOMeTPUSI.
BUNTETN2

Pacuer I/IHTepCpepeHLl,I/IOHHOVI KapTuHbI NPpY MHTEPgPEepPEHLMN OT ABYX OAVNHAKOBbIX CUH(PA3HbIX
MOHOXpOMATU4HECKNX TOHEHYHbIX NCTOYHUKOB. LUVIpI/IHa NHTEepgepeHLNOHHbIX NONOC.

2.Do103chpekT. NpnmMeHeHne dpoToadpdoekTa.
BUNETNS

1. [NonyyeHne KorepeHTHbIX Ny4KOB METOLOM AeNleHNs aMniuTydbl (MONOChl PABHOM TOMWUHbI U
pasHoOro HaknoHa. Konbua HbioToHa).

2. dHeprusa n umnynbc potoHa. ApdoekT KomntoHa.

BUNTETNA4

1. lNpocTpaHCcTBEHHAA KOrepPEHTHOCTb.

2. laBneHuve ceeTa.

BUNMETNS

1. MNMony4yeHne KorepeHTHbIX Ny4KOB METOLOM JeNeHns BOHOBOro (PPOHTA.
2. KopnyckynsipHo-BonHoBo ayanuam. CooTHOWeEHne HeonpeaeneHHocTel Mein3eHbepra.
BUNTETNG®G

1.[0Byxny4yeBble nHTEPdepomeTpbl (MankenbcoHa, XXameHa).
2.3aKOHOMEPHOCTU B aTOMHbIX CNekTpax. TepMbl, cepuanbHble oopMybl.
BUNMETN?7Y

1.MHorony4yeBas nitepgepeHumns. NHTepgepometp Pabpu-lepo. MiHTepdepeHUNOHHbIe
punbTpbI.

2.Mopenun atoma TomcoHa n Pesepdopaa.

BUNMTETNS

1.MocTynatbl Bopa. OnbiTbl ®paHka u ['epua.

2. Ondppakuns ceeta. MNpuHumn NonreHca-PpeHens. Meton 30H ®peHens.
BUNMETNOY

1.MMpocseTneHne onTnkn. MHOrocnomHble oTpaxarowme noKpbITUS.
2.9nemeHTapHas Teopus atoma sogopoaa no bopy.

BUMTETNI10

1. Oundppakumns PpeHenst Ha HENPO3Pa4YHOM 3KPaHE C KPYribiM OTBEPCTUEM U HA KpasiX
Henpo3payHoro Ancka. 3o0HHas nnacTuHka.

2.ATOMHOE A0PO0. SHepFI/IFI CBA3N d0ep. CnuWH 1 MarHUTHLIA MOMEHT agpa.
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BUNETN 11

1.lkana anekTpoOMarHUTHbIX BOMH.

2. Oungppakunsa dpayHrogoepa Ha OOHOM N OBYX LWENsiX.
BUNMETNI12

1.9HepreTnyeckme N CBETOBbIE XapakTePUCTMKM CBETOBOrO NOTOKA (SHepreTmyeckme n CBeToBbie
BEMINYUHbBI U € AUHULbI).

2.TennoBoe nanyyeHne. 3aKoHbl TEMNOBOro N3Ny4eHUs.
BMUTETN 13
1.OCHOBHble 3aKOHbl POTOMETPUMN.

2. ncpbpakumoHHas pewetka. JndpakumoHHas pelweTka kak cnekTpanbHbii npubop. ducnepcns n
paspelatoLiasl cnocobHOCTb ANPPAKLMOHHOM PeLleTKu.

BMUNMETN14
1.CnekTpanbHOe pa3noxeHne nanyyeHusl.

2. lndbpakums peHTreHOBCKMX Ny4yeid. [MoHATNE O PEHTrEHOCTPYKTYPHOM aHaNn3e U PeEHTreHOBCKOM
CMNEKTPOCKOMUN.

BUNMETN15

1.ECTeCTBEHHbIN U NONAPU30BaHHbIN cBeT. 3akoH Mantoca.

2. flnepHble cunbl. Mogenu aToMHoro sapa.

BUNMETN16

1. dnamnTuydeckas n Kkpyrosas nonspusaums.

2. PagnoakTvBHOE N3nyyYyeHne n ero Bmabl.

BUNMETNA17

1.['onorpacouns.

2.3aK0H paanoakTUBHOIo pacnaga.

BUNMETN18

1. 1BoHOE nyyernpenomneHue.

2. PaccesHue ceeta (paccesHue Panes, Mu, MonekynsapHoe paccesiHue).
BUMTETNI19

1.[1poxoxaeHne NnockononspmM3oBaHOro ceeta Yepes KPpUCTanInyeckyo nnacTuHKy
2.MornoweHwue ceera.

BUITETN20

1.VIHTepgrepeHunst NoNSprU30BaHHbIX Ny4ei.

2.MonekynapHas pegopakums.

BUNMETN 21

1.AHann3 nonspn3oBaHHOro ceeTa.

2. 0ncnepcusa ceeta. OCHOBbI 3NEKTPOHHOW TEOPUN ANCMEPCUN.
BUNMETN22

1./ lckyccTBeHHas ontuyeckas aHnsortponus (seneHusa Keppa, KottoH-MyToHa, aHn3oTponus npu
nedpopmauunsx).

2. Metonbl perncrtpaunm anemeHTapHblx 4actuy,. KocMuyeckune ny4u.
BUITETN24

1. BpauweHue nnockoctu nonspusaumu. lNonsgpumetpus.

2. Buabl B3anmMoOencTBmii N KNaccbl dNeMEeHTapHbIX YacTuLL.
BUNMETN25

1.M3ny4yeHve omnnons.

2. MNonspuaaumoHHble NpUcnocobneHms.
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7.1. OcHoBHas nuTeparypa:

1.CaBenbes, N.B.. Kypc obweit cdomamkm = A course in general physics: yuebHoe nocobve ans
ctyneHToB [B 3-x 1.] / V1. B. CaBenbes.?M3a. 10-e, ctep..?CankT-MNeTtepbypr [u ap.]: NlaHb, 2008.7 T.
1: MexaHuka. MonekynsapHas cpusuka.?2008.7432 c.

2.Cagenbes W. B. Kypc obuelt conaunku: y4eb. nocobue: B 3 1. [DnekTpoHHbI pecypc] / U. B.
Caenbes.--Cl16.: laHb, 2007 -(Y4ebHukn ons By3oB. CneumanbHasa nutepartypa) T. 1: MexaHuka.
MonekynapHas domsuka.--Mocksa: JlaHb, 2011.- 432 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=704

3.CaBenbes WN.B. Kypc obwein pusmkm. B 5-u 11. Tom 1. MexaHuka. - yuebHoe nocobue.
[OnekTpoHHbIN pecypc] - 5-e naa. - CankT-MeTtepbypr: NaHb, 2011. - 352 ¢. Pexum poctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=704

4.CaBenbes, V.B. Kypc obweit domamkm = A course in general physics: yuebHoe nocobve ans
ctyneHToB [B 3-x 1.] / V1. B. CaBenbes.?M3a. 10-e, ctep..?CankT-MNeTepbypr [u ap.]: NlaHb, 2008.7 T.
2: DNeKTprnYeCcTBO N MarHeTnsM. BonHbl. Ontuka.?2008.7496 c.

5.Cagenbes N.B. Kypc obweit gonaunku. B 3-x 11. T.2. SnektpuyecTtBo n marHetnam. BonHbl. OnTtuka:
y4yebHoe nocobue. [OnekTpoHHbI pecypc] - 11-e uag,.?CankT-lMetepbypr [n op.]: NaHb, 2011.-496
c. Pexum poctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2039

6.CaBenbes W.B. Kypc obweit donamku. B 5-u T1. ToM 2. SnekTpuyecTBO 1 MarHeTmam: yiebHoe
nocobue. [9nekTpoHHbI pecypc] - 5-e nan,.?CaHkT-MeTepbypr: NaHb, 2011.7352 ¢. Pexum
noctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=705

7.CaBenbes, V. B. Kypc obuwei dpunanku: [y4eb. nocobre ans BTy30B]: B 5 kH. / U. B.
Caeenbes.?MockBa: ACT: Actpenb, 2006.7 KH. 4: BonHbl. Ontrka.?2006.7256 c.

8.Casenbes WN.B. Kypc obuei gonaunku. B 5-1 1. Tom 4. BonHbl. OnTrka: y4ebHoe nocobue.
[OnekTpoHHbI pecypc] - 5-e naa,.?CankT-MNetepbypr: JlaHb, 2011.?7256 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=707

9.Ctpenkos, C.I. BeeneHne B Teoputo konebanwuii: yaebHuk / C. IN. Ctpenkos.?N3naHve 3-€,
ncnpaeneHHoe.?CankT-MNeTtepbypr [u ap.]: NaHb, 2005.7440 c.

10.KukouH, A. K. MonekynsipHas cpmsmka = Molecular physics: yuebHoe nocobve ons cTyoeHToB
BY30B, 00y4atowWmXCs N0 PU3NYECKUM, TEXHUYECKUM 1 NESArOrMY4ECKNM HANpPaBIeHNSaM 1
cneumnanbHocTam / A. K. KnkouH, W. K. KnkouH.?4-e naa., ctep..?Cankr-lMetepbypr [n op.]: NlaHb,
2008.7480 c.

11.KanawHwukos, C.I".. OnekTpnyectso: Yueb. nocobue ons ctyd. cous. cneumanbHocTten By3os / C.I".
KanawHwukoB.?6-e n3g., ctep..?M.: DUSMATJINT, 2004.7624¢c

12.JTaHacbepr, I'.C. OnTuka: y4eb. nocobue ons ctyneHToB coms. cred. By3os /. C.
NaHnncbepr.?U3p. 6-e, ctep..?Mocksa: PUSMATIINT, 2006.7848 ¢

13.CaBenbes, V.B. C6opHMK BOMpocoB 1 3aaay no obuwer gouauke: yuedbHoe nocobue ons
ctyneHToB BTy30B / V. B. CaBenbes.?Mocksa: ACT: Actpenb, 2005.7318 c.

14.CaBenbes W.B. C60pHUK BONPOCOB 1 3aaa4y no obuwel dusnke: yuebHoe nocobue.
[OnekTpoHHbIN pecypc] - 6-e n3a., ctep. - CaHkT- MNeTtepbypr: NaHb, 2013. - 288 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=32823

7.2. lononHuTenbHasa nuteparypa:
1. CuyxuH [.B. O6wwuin kypc consuku. T. 4. M.: "dusmatnut”, 2005.- 792 c.
2. bytukos E.N. OnTtuka. C-M6.: "Hesckuin ananekt", 2003. 480 c.

3. KukowuH, A.K.MonekynspHas consnka = Molecular physics : yaebHoe nocobue / A. K. KukownH, WU.
K. KnkouH .? NiapaHwne 4-e, ctepeotunHoe .? CaHkT-lNetepbypr [u ap.] : JlaHb, 2008 .? 480 c.

4. KanawHwukos, C. I".9nekTpnyecTtso : Yueb. nocobue ans ctyn. pus. cneumanbHoctei By3os / C.I.
KanawHwukos .? 6-e n3g., ctep. ? M. : PUSMATJINT, 2004 .? 624c.

7.3. UHTepHeT-pecypcCbl:
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A.H. Orypuos, Nekgmu no onN3mMKe. MEXAHUKA, MONEKYJTAPHAA ®UN3VKA N
TEPMOONHAMUKA, SNEKTPUHECTBO, MATHETW3M, KONEBAHUA N BOJTHbI, OINTUKA,
AOEPHAA ®N3UKA. - www.phds.ru/Lekc_ob_ph.html

M3patenbcTtBO - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=32823
N3patenbcTtBO - hitp://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=32823
na3parenbcTBo - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=705
n3naTenbcTBo - hitp://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=707
M3patenbcTtBo - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=704

W.P. Kpbinos, Jlekuun no kypcy anektpuyectsa - Pusndecknii goakynbtet Crery -
www.phys.spbu.ru/library/studentlectures/krylov/electr.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve ancunnnamHbl "®duamka" npegnonaraet UCNONb30BaHNE CNeayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHmns:

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm noboi Buaeo n ayamo
NHdpopMauuK, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMeKTaums
MyNbTUMEONAHON ay ANTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPOoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/OYAIOWWEN Ta4-CKPUH MOHUTOP C AuaroHasnblo He MeHee 22 OWNMOB, NepCOHaNbHbIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOhoH, 6ecnpoBOAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofasaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrnpaBneHns, 06 beANHAOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONIHOLEHHbIM paboynm MecToM npenoaasartens. NpenonasaTenb MMeeT BO3MOXHOCTb NErKo
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, 4TO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUSA, Npe3eHTaunm, BebrHapbl, KOHEPEHLMN 1 OpYyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX (POpPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMONIb30BaHMEM B NPOLIECCE 0ByYeHMs BCeX
KopnopaTuBHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupPoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEpPHEeT. KoMnbioTepHoe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHOM KOMMboTepHON ceTn KDY n
Haxo4sTCS B €4MHOM OOMEHE.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ONCLMMNANHBI UIMEETCS B HAIMYUN B
9NeKTPOHHO-6nbnnoTeyHor cucteme "KHuradoHn", 4OCTyn K KOTOPOW NPeLOCTaBNEH CTyAEHTaM.
ONeKkTPOHHO-6MbnnoTeyHas cuctema "KHuradoHa" peannsyeT neranbHoe XpaHeHue,
pacnpoCTpaHeHNe 1 3aWmnTy LMPPOBOro KOHTEHTA Y4eOHO-METOANYECKON NMTepaTypbl Ans By30B C
yCnoBmeM 0ba3aTenbHOro cobntoaeHns aBTOPCKMX 1 CMeXHbIX npae. KHuradong obecneymsaeTt
WAPOKUIA 3aKOHHBIN JOCTYN K HEOOX0AUMbIM Ans 06pa3oBaTENbHOMO NpoLecca U3gaHusM ¢
NCMNONb30BaHNEM MHHOBALIMOHHbIX TEXHONMOMMNIA N COOTBETCTBYET BCeM TpeboBaHmam HoBbix PIrOC
BMO.

NekuroHHas ayanTopus ¢ AEMOHCTPALMOHHBIM KABUHETOM (OU3UNKK, OCHALLEHHbIE MyNTbTUMEONAHBIM
obopynoBaHneM. HayuHast 6ubnnoteka KPY ¢ KoMnbloTEpPHBIM KnaccoM. JlabopaTopun omanyeckoro
npakTukyma kagoeapbl obwen gonamnku.

Mporpamma coctaeneHa B cootBeTcTBUn ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NnaHoM no
HanpasneHnto 020100.62 "Xumnsa" n npodonno NoAroToBkM AHANNTUYECKAS XUMUS .
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