MMHOBPHAYKIN POCCKIN
$EEPANBHOE NOCYOAPCTBEHHOE BHODKETHOE OBPA30BATEJTEHOE YUYPEXXOEHUE
BLICLLIEITO OBPA3SOBAHUA

«BOPOHEXCKWUA TOCYOAPCTBEHHbLIW YHUBEPCUTET»
(¢IrBOY BO «Bl'Y»)

YTBEPXOAIO

3aBeayrownin kacpegpon
3KCcnepuMeHTanbHon dnankm
C.H. OpoxanH

04.07.2023 r

MpoaneHo Ha 2024-2025 y4yebHbin rog,

PABOYASA MPOrPAMMA YYEBHOW OUCLUUMITUHBI
B1.0.07 ®uauka

1. Wndp n HaMMeHoBaHMe HanpaBneHUs NOArOTOBKK / cneyuanbHOCTH:
05.03.02Z reorpacus

2. [lpocdwmnb nogrotoBkM | cneunanusauma: JlaHgwadTHble WUCCnenoBaHus
TEPPUTOPUATbHBIX CUCTEM;

3. Kanudukaumsa (cteneHb) BbINYCKHUKA: Gakaiasp
4. PopMa oby4veHus: ouHas

5. Kachenpa, oTBevalowan 3a peanusauuio AUCUMNANHBI: kadespa SKCIepUMEHTATLHOMA
GUBHKH

6. Coctasutenu nporpammbl: Hecteperko Jlonuta MaBnosHa, kauauaaT GU3UKo-
MdTeMdTHYECKHX HaYK, JOLUEHT

7. PekoMeHpoBaHa: kabenpoi skcepumenTtanbHoi ¢pusuku 04.07.2023 r. npoTokon Ne 7
8. YuebHbiit ropn: 2023/20234 Cemectp(bi): 1

9. Uenn wn 3apaynm y4yeBHOW [AUCUMNNMUHBL: 00YYAaOIIMACS [IO/UKEH OCBOMTh
dyHaaMeHTanbHble pasfiensl GH3MKM (MeXaHWKY, MOJEKYISIpHYH (QHU3HKY W TEepPMOIHHAMHKY,
37IeKTPOIMHAMHUKY W ONTHKY, OCHOBBI aTOMHOH M AMepHOH GHU3MKM), YMeThb MCIOIb30BaTh
TeopeTHYeCKKe 3HAHUA GHUIHUECKHMX 3aKOHOB B IPOdeCcCHOHANILHOH edaTelIbHOCTH

10. Mecto y4e6HoW AucumnnuHbl B cTpyktype OOIM: [ucumnnuHa OTHOCUTCA K
basoBoit yactTn bnoka 1 — [OucuunnuHel (Mogynu) degepanbHOro rocyaapCTBEHHOro
obpazoBateNbHOr0  CTaHgapta BbICWEro nNpodgeccuoHanbHoro  06pasoBaHus Mo
Hanpasnexunio nogrotoskm 05.03.02 «leorpaduman (bakanaspuart).

HaHHoi aucumMnnuHe NPeflWecTBYT M3YYEHUHO OWCUMNWH: LWKONBHBLIR KYPC OU3UKK U
MaTeMaTuKky, BbICLLIAA MaTemMaTuka, BekTopHas anrebpa. Kypc «duankuy ABNSETCS
Hbas3oBbIM ON15 BCex HanpaeBneHwin 6Gakanaepa. [aHHas [ucuMnivMHa npejwecTsyer
M3YYEeHMID OMCUMNMAWH  KNUMaTonorMas C  OCHOBaMWM  METeoposiornW, rMaponorus,
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M3YYEeHUI0 AUCUMUMMMH  KNMMAaTonorMs ¢ OCHOBaMMu
Guoreorpadus, ANCUUNNUH HanpasneHus «leorpadus».

MEeTeoponornn, rmaporsorus,

11. MnaHupyeMble pe3ynbTaTbli OOy4YeHUA nNo AucuunnuHe/MoAaynio (3HaHus,
YMEeHUsi, HaBblKA), COOTHECEHHble C NNaHUpyeMbiMU pe3yribTaTaMX OCBOEHUs

obGpasoBaTenbHOM NporpaMmbl (KOMMNEeTEHLUSAMU BbiNYCKHUKOB):

KomneTteHuma

Koa

HasBaHue

MnaHmpyemble pesynbTaTbl 06y4eHus

Ofl1K-
1.2

Wcnonb3yer  6asosble
3HaHWS dusnyeckmx
3aKOHOB M aHanusa
PU3MYECKUX  ABMNEHUN
npw BbINONTHEHUN paboT
reorpadguyeckon

3HaTb: OCHOBHBIE 3aKOHbl MEXaHHKH, TEPMOJMHAMHUKHU,
3JIEKTPOMArHeTHu3Ma, ONTHUKUA U aTOMHOU (PU3UKH;

YyMeTb: TNPUMCHITh 3aKOHBI (U3UKH H  METOJIBI
TEOPETUYECKOTO W IKCIICPUMEHTAILHOTO HCCIICIOBAHUS B
reorpaduuecKux UCCIIeI0BAHUSIX;

HanpaBneHHOCTU
BrnageTb: MeTodaMW WCCNedoBaHUM W aHanuM3om
NOMyYeHHbIX pPe3ynbTaToB, KyNbTypOW MbILUNEHUS,
CMOCOOHOCTLIO K 0600LLEHMIO, aHanM3y, BOCNPUATUIO
MHpopmauumn, NocTaHoOBKE Lenu M BblIbOpy nyTen ee
JOCTUKEHUS.

12 . O6bemM AUCLUNIIUHBbI B 3a4€THbIX eAnHULIax/4acax B COOTBETCTBUMU C YYE€OHbIM
nnaHom — 2/72.

dopma NpoMeXyTOUYHOM aTTecTauum 3avem.

13. Buabl y4e6HOM paboTbl

TpyaoemKocTb (4achl)
Bug yuebHon paboTtbl Beero ch}°§” B ro cemecTpau
WHTEpakTuB 1 cem. Necem. | ...
How cbopme
AyaouTopHbIE 3aHATUSA 50 50
B TOM YuUCIIE: nekymm 34 34
npakTu4eckme
naboparopHble 16 16
CamocTosTenbHas pabora 22 22
UToro: 72 72
dopma NpoMEXYTOYHON artTecTaumm 3aver

13.1. CopepxaHue pa3genoB AUCLUNIIUHDI

Ne HanmeHoBaHue pasgena
CogaepxaHve pasgena AncunninHbl
n/n OUCUUNIIUHBI
1 Mpeomer ©n  3agaun nm3nkn. MeToabl N3NYEeCKoro
Beenenne pea A P A P
nccneaoBaHus.
2 MaTepuanbHasa Tovka. Cuctema otcyeTa. [IBUKeHne Tena: nyTb
KnHemaTuka N nepemMelleHne, CKOpOCTb M YyckopeHue. PaBHoyckopeHHoe
NpPSAMONUHENHoe  aABwXeHuMe. KpMBONMUHENMHOEe  OBWXKEHME:
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HOpMaribHOEe U TaHreHuuarnbHoe yckopeHue. BpalieHne Bokpyr
HenoaBWXHOM OCW, YrnoBasi CKOPOCTb, YrIIOBOE YCKOpeHue,
CBS3b NIMHEVHOW U YrIOBOW CKOPOCTH

OuHamuka matepuanbHom
TOYKM

MHepunanbHble cucteMbl otcyeTa. [lepBbln 3akoH HbloToHa..
Cuna Btopor 3akoH HbtoToHa. TpeTtuid 3akoH HbloToHa.
Mmnynbc. 3akoH coxpaHeHns nmnynbca.

PaboTta 1 aHeprus

Mexanndeckast pabora. [loTeHnmanbHas W KWHETHYECKas DHEPIHS.
3aKOH COXpaHEHUs MOJIHOM MEXaHUYECKOW IHEPTUU.

OuHamunka TBEepaoro tena

MomenT HHEpLIMHU W MOMCHT CHJIbIL: OCHOBHOH 3aKOH JUHAMHKH
BpamaTeJIbHOI0O JABHKCHUSA BOKPYT HeHOZ[BH)KHOﬁ ocn. MomeHT

HUMITyJIbCa. 3akoH COXPAaHCHUA MOMCHTA UMITYJIbCa.

HeI/IHepHI/IaJ'IBHHe CUCTEMbI
OTCUCTa

Ilepexon k HemHEpLIUANBLHON cucTeMe orcuera. CUITbl HHEPIIUH:
WHEPIHS TOCTyIaTeIbHOMY YCKOpeHmio, cuia Kopuomuca,
IIEHTPOOSKHAS CUIIA.

MexaHu4eckne konebaHus

'apMoHnueckue KojeOaHusl. YpaBHEHHE MAPMOHUYECKHX KOJIEOaHUI.
3aryxatomme KoneOaHus. BbiHyXaeHHbIE KoneOaHus. BonHOBOI
npoluecc. YpaBHEHUE BOJHBL.

Cunbl ynpyrocTu

nedopmarmii.
nedopManuu
KO3 PUIIEHT

Yopyrue u  Heynpyrue aedopmanuu.  Bumsr
Hanpsokenne B Matepmane. 3akoH ['yka gus
PacCTAXKEHUA-CIKATUA u CJIBHTIa, MOIYJb I‘OHFa,
Ilyaccona, Moaynb ciBura.

MexaHuka »xumgkoctu

YpaBHeHHe HenpepbIBHOCTH. Y paBHeHHe beprymnu. Cuna TpeHus npu
JJaMUHapHOM  JIBWJKEHUM  BS3KOM  xuakoctu. [loBepxHOCTHOE
HATSKEHHUE. JaBnenue HUCKPUBIICHHOU MOBEPXHOCTH.
KanunnsipHaeiesiBieHusl.

10

Tennosasi aHeprmsa u
Temneparypa.

TepmoanHammnyeckasa cuctema u ee onucaHue. VigeanbHbln ras.
OCHOBHOE YypaBHEHME MOJIEKYNSIPHO-KUHETUYECKON TEOPUN.
YpaBHeHne Mengeneea-KnanenpoHa. Msonpouecchl.
Pacnpepenenne MakcBenna. Pacnpegenenne BonbumaHa.
BapomeTtpunyeckaa dopmyna. CrteneHn cBobOogbl MOSEKyn.
Teopema O paBHOpacnpegeneHMn SHeprum Mo CTeneHsiMm
cBoboabl

11

IIepBoe HayasI0 TEPMOAMHAMUKH

Konuuectso TEIIOTHI. BuyTpennsis JHEpPrusl. Pa6ora
TEPMOOMHAMUYECKOM cHCTeMbl B mpouecce. IlepBoe Hauano
tepmogrHaMuku. TemnoeMKkocTs. TennoeMKoCTh H30IpPOLECCOB.

12

AnmabaTudeckuil mporecc

CylHOCTh aquadaTHYeckoro Ipolecca. YpaBHEHHE aauadaTel B
KoopIuHaTax p-V.

13

Bropoe Hauano TepMoAMHaMUKI

Hamnpasnenue mnpoTekaHus U HEOOPAaTUMOCTh TEPMOIMHAMUYECKHX
npoleccoB. TemIoBble MalIMHBI U UX Kij, nukia Kapro. DHTponus

npotiecca 1 cucTeMsl. [IpuHIMIT Bo3pacTaHus SHTPOIHUH. .

14

PeanbHbin ras. ®asosble
nepexonbl.

PeanbHbin ra3. YpasHeHne BaH-gep-Baanbca. Kpusble Bah-
nep-Baanbca. Kputuyeckas temnepatypa. ®asoBbil nepexos
«CKMAOKOCTb-ra3». TennoTta bas3oBoro nepexoga.

15

OnekTpnyeckoe
B3aMMOJencTBme

OnekTpuyeckoe none. BeKTop HanpsiKeHHOCTU 3MeKTPUYECKOro
nonsi. 3akoH KynoHa. Teopema "aycca-OcTporpaackoro.

16

PaboTta anekTpunyeckoro nons
N noTeHuman

PaboTta, coBepllaemasi 3reKTPUYECKUM MOJIEM Hag 3apsgoM.
lNoTeHuman AMEeKTPOCTaTN4ECKOro nosns. MpuHUMN
cynepnosvuun.  OKBUMNOTEHUManbHble noBepxHocTn. CBA3sb
HaNpsHKEHHOCTM M NoTeHUMana noss.

17

OnekTpnyeckoe norse B
BelllecTBe

MPOBOAHUKKM, OMSMNEKTPUKM M MNonynpoBoAHukK. OcnabneHue
BHELLHEro  nons B  AManekTpuke.  [lManekTpudeckas
npoHuuaemocTb. [poBOAHWK B  3MEKTPOCTAaTUYECKOM More.
AnekTpnyeckas €MKOCTb. KoHgeHcaTop. OHeprus
KoHZeHcaTopa. [NoTHOCTb SHEpPrnM ANEeKTPUYECKOro Nossi.

18

[OCTOSIHHLIN ANEKTPUYECKUNA
TOK

Onpeaenexne Toka. lNnoTtHocTb Toka. Cuna Toka. 3akoH Oma
ans  ydactka uenu. ConpoTuBNeHMe NpoBOAHMKA. 3akoH
Ixoyns-NeHua. Mctounnk 30C. 3akoH Oma ans nonHon uenw.

19

MarnutHoe none

NcTtouHmkn marHutHoro nons. [one ABwkylLleecs 4YacTuubl.
Bektop MarHuTHOW uHAYKUMW. MarHUTHbIN MOMEHT KOHTypa
ctokoM. 3akoH Bbuo-Caspa-Jlannaca. [lone npssMOnMHEnHoro
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NPOBOAHWNKA C TOKOM.

20

Cunbl B M@rHATHOM nore

Cvuna Awmnepa. Cwuna JlopeHua. TpaekTtopuv [OBWXEHUS
3apsHKeHHbIX YacTuLl B MarHUTHOM rore.

21

MarHuTHoe none B BelllecTBe

MapamarHeTkn 1M gmamarHeTukn. Bektop HamarHM4YeHHOCTMW.
deppomarHeTuKu.

22

aﬂeKTpOMaFHVITHaﬂ MHAOYKUUA

3aKoH 3nekTpoMarHUTHOM MHAYKUuMK, 3akoH ®apages. Npasuno
JleHua. CamonHaykums. HOYKTMBHOCTE MPOBOAHUKA C TOKOM.
MHAOYKTUBHOCTb KaTyLKW. QHEprusi MarHMTHOro nonsi.

23

OneKkTpoMarHuTHble
konebaHud

NoeanbHbin konebartenbHbIN KOHTYP. YpaBHeHune
konebarteneHoro koHTypa. ®opmyna TomncoHa. KoHTyp ¢
3atyxaHueM.  BblHyxaeHHble — konebaHusa.  [NepemeHHbIN
ANEKTPUYECKOM TOK.

24

sﬂeKTDOMaFHMTHbIe BOJTHbI

Cuctema ypaBHeHun Makcsenna B Bakyyme v cpefe. BonHosoe
pelweHre. CBA3b BEKTOPOB 3NEKTPUYECKOW HanpsXXeHHOCTU U
MarHUTHOW MHOYKUUW B 3NEKTPOMAarHUTHOM BOMHE.

25

Feomepr-leCKaﬂ 1 BOJTHOBaA
onTuKa

LWkana ANEeKTPOMarHUTHbIX BOJTH. 3aKoHbI reomeTpmquKon
ONTUKWN.

26

WHTepdepeHums

UHTepdepeHumss OT [BYX KOrepeHTHbIX WCTOYHWKOB CBETa.
Ycnosust MakCMMyMoOB U MUHUMYMOB. NHTepdepeHumns B TOHKUX
nnactuHkax. Konbua HbtoToHa.

27

Oundbpakumsa

Ycnosus  HabnwogeHus — gudpakumm.  30Hbl  ®peHens.
Oudpakuma Ha ogHon wenu. [OudpakumoHHaa pelueTka.
Ycnosust rnaBHbIX MakKCUMYMOB.

28

Monsapwusaumsa

EctectBeHHbIn 1M nonsgpu3oBaHHbIM - cBeT.  [1nockocTb
nonapusaumm, nNNockocTb konebaHui. 3akoH bproctepa. 3akoH
Mantoca. [sonHoe nyyenpernomMrieHue. Monapounabl.
OnTnyeckas akTMBHOCTb BeLLECTBa.

29

B3anmopencTteue ceeta c
BELLLECTBOM

HOucnepcus  ceeta. Knaccuyeckas  Teopusi  gucnepcuu.
HopmanbHas u aHomanbHasi aucnepcus. PaccesiHue cBeTa.
MornouweHune ceeTa, 3akoH byrepa.

30

KBaHTOBbIE CBOMCTBA CBETA.
MoHsTHe 0 KBaHTOBON hU3NKe

KBaHTOBO-BONMHOBOM  Ayanuam. OJHeprnsi  KBaHTa  CBeTa.
dToacbbekT. YpaBHeHMe JnHWTEMHaA pAns  doTtoaddekTa.
3akoHbl BHewHero ¢otoaddekra. BonHoBble cBoncTBa
MUKPOYacTuL. BonHoBas yHKUMS. KeBaHTOBaHMe
MUWKPOBENWYMH. JHEPreTUYECKMn CMeKTp atoma, MOMeKysbl,
KOHAEHCMPOBaHHOM cpefbl. CNekTp n3ny4eHns-nornoLeHns.

31

OnemeHTapHble YacTuLbl 1
dyHOaMeHTanbHble
B3aumogencTemsa. AToMHoe
AApo

CocTaB 1 ocHoBHble napameTpbl aaep. Anbda-, 6eta- n ramma
pacnagbl atoOMHbIX sgep. AnepHble peakuun. TepmosigepHbIn
CUHTES. Onpepenexve 3r1ieMeHTapHoOm yacTuLbl.
Xapaktepuctnkm 4Yactuy. Knaccudumkaums  arnemeHTapHbIX
yacTtuu. KpaTtkas XapakTepucTuka yeTblpex TMNoB
B3aMMOOENCTBUN.

13.2. Tembl (pasaenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne Buabl 3aHsTUM (YacoB)
HanmeHoBaHue pasgena
n/ CamocTtosaTenbHasi
OVCUUNIIUHBI Jlekumm | MpakTtnyeckne | JlabopaTopHblie Bcero
n paboTta
1 Beenenne 1 1
2 KuHemaTuka 1 1
MHaMuka
3 A ¢ 1 1
MaTepuanbHON TOYKK
4 PaboTa n aHeprus 1 1
WHaMuKa TBEPLOro
5 A PA 1 2 3
Tena
6 HGI/IHGPL[I/IaJ'IBHBIG CHUCTEMBI 1 1
OoTCcucTra




7 MexaHun4yeckue 5 > 4
konebaHus
8 Cunbl ynpyroctu 1 2 3
9 MexaHuka »xnakoctu 1 2 3
10 Tennosasi 3Heprus u 1 1
TeMmnepaTtypa.
11 ITepBoe Havano ° 3
TCPMOAUHAMUKHA
12 | AnuabGaTHUYECKUii ImpoIece 1 2
13 Bropoe Hauano 1
TCPMOAUHAMUKHA
14 PeanbHbin ras. ®asosble 1 1
nepexogbl.
15 SneKTpmq§CKoe 1 2 3
B3anMOAencTeune
16 PaboTa anekTpnyeckoro 1 1
nons u noteHuman
17 OnekTpuyeckoe none B 1 > 3
BelllecTse
18 HOCTOﬂHHblM 5 > 4
ANEKTPUYECKUIA TOK
19 MarHnTtHoe none 1 1
20 | Cunbl B MarHMTHOM nore 1 2 3
21 MarHuTtHoe none B 1 1
BelllecTse
29 OnekTpomarHuTHas 1 5 3
NMHAOYKUNS
23 OneKkTpoMarHuTHble 2 5
KonebaHus
24 OneKkTpoMarHuTHble 1 5 3
BOJTHbI
o5 eomeTpuyeckasa n 1 1
BOJTHOBas OnTu1Ka
26 WHTepdepeHumst 1 2 3
27 Oundpakums 1 2 3
28 Monsapwusaums 1 2 3
29 B3anmopencTteue ceeta 1 5 3
C BELLLECTBOM
lNoHATNE 0 KBAHTOBOM
30 Gun3nke KeaHToBbIE 1 2 3
CBOWCTBa CBeTa
OnemMeHTapHble YacTuLbl
N pyHOaMeHTanbHble
31 B3aMMOOENCTBUA 1 2 3
ATOMHOE aapo
WTtoro: 34 16 22 72

14. MeToan4yeckue ykasaHma Ans odoyvyarowmxcs no 0CBOEHUIO AUCLUMNIIUHDI
PaboTa ¢ KoHCnekTaMu Nekuun, BbINOMHEHNE 3a4aHW TEKYLLEN aTTecTaunn, OTBETbI Ha
BOMPOCHLI TECTOB, BbIMNOSIHEHNE NPaKTUYECKUX NabopaTopHbIX paboT.

15. MNMepeyeHb OCHOBHOM U AOMONHUTENLHOW NUTepaTypbl, PeCYypCOB MHTEPHET,

HeoOXoaUMBbIX AN OCBOEHUA AOUCUMUNIIUHBI (CrIucoK numepamypbl OGOPMASemcs 6
coomeemcmeuu ¢ mpebosarHuamu OCT u ucrionb3yemcs obwasi ck8o3Hasi Hymepauus Ond ecex sudos

UCIMOYHUKO8)
a) OCHOBHas Nutepartypa:
Ne n/n McToYHMK
1 Tpodwmmosa T.U. Kypc dmauku / T.WN. Tpodmmosa - M.: Academia, 2006. - 557c.
2 Tpodwmmosa T.U. Kypc dmauku / T.UN. Tpodmmosa - M.: Beicwias wkona, 2004. - 541c.




0) gononHUTenbHasa nuTepaTtypa:
Ne n/n McTouHUK
3 "pabosckun B.U. Kypc cusmkm / P.N. I'pabosckuii - CI6. [n gp.]: Naxb, 2006 - 607 c.

B) MHOPMALIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHbIE PECYPCHI:
Ne n/n NcTouHnK
4 lib.vsu.ru

16. NepeyeHb y4eObHO-MeTOANYECKOrO 0becnevyeHUst Ans caMoCTosATeNIbHOU paboThbl
(y4ebHo-memoduyeckue pekomeHdayuu, rnocobus, 3adayHuKku, Memodudyeckue ykasaHUsi o 8bINo/IHEHUK
npakmu4eckux (KOHMpPosibHbIX) pabom u dp.)

Ne n/n NcToYHUK

1 MpakTukym no mexaHmke u monekynsipHon cdusmke / coct. A.C. CnaopkuH u ap. - Boponex: WML, BIY ,
2008 - 92 c.

2 MpakTnkym no anektpudecTsy u marHetnamy / coct. A.M. Conoayxa n gp. - Boponex: WML BIY , 2008 -
84 c.
JTaBopaTopHbI NpakTuKym nNo BonHoBow onTtuke / cocT. J1.[1. HectepeHko n ap. - Boponex: V[ BIY,

3 2018 - 65 c.

3 JTaBopaTopHbI NpakTUKym No KBaHToBow onTuke / cocT. J1.I1. HectepeHko n ap. - Boponex: [ BIY,
2019 - 62 c.

17. UHcpopmMaLMOHHbIE TeXHOSOrUU, UCNoNb3yeMble ANA peanu3auum yyebHom
AUCLUNIUHBI, BKIHOYaAa nporpaMmmHoe obecrnevyeHne u MHpopmaLMoHHO-
cnpaBoOYHble cCUCTEMbI (MPU HEOBXoAUMOCTH)

18. MarepmanbHo-TexHM4Yeckoe obecnevyeHne AaucumnnuHbl: Ob6opygoBaHue
nabopatopui obLero guranyeckoro npakTukyma kadpegpbl aKCnepuMeHTanbHON PU3NKNA:

- nabopaTtopHas yctaHoBKa "MaTtemMaTuyeckmin MasTHUK";

- nabopaTtopHas yctaHoBka "TpudunapHbii noasec”;

- nabopaTopHas ycTaHOBKa Ansi onpeaeneHms KoadduuneHTa BHYTPEHHETO TpeHUN";

- nabopartopHaa ycTaHOBKa AONA onpeferieHnsl OTHOLWEHUS YAENbHbIX TenroeMKOCTen
rasos;

- nabopaTopHasi ycTaHOBKa AN M3ydeHnsa mHTepdepeHunn ceeta MoaynbHbli y4ebHbIN
komnnekc MYK-OB,;

- nabopaTopHasi ycTaHoBKa AnA u3ydeHusa gudpakumm ceeta MoaynbHbii y4ebHbIN
komnnekc MYK-O;

- nabopaTopHas ycTaHoBKa Ansi u3yveHnsa nondpusaumm ceeta OrB-05-4-1, MYK OB;

- nabopartopHasa yctaHoBka "MN3yyeHne BHewHero otoadpdekta" MoaynbHbi y4eOHbIN
komnnekc MYK-O.

- nabopatopHas paboTa Ans M3y4YeHMs 3aKOHOB TEMSIoBOro wusnydeHuss MoaynbHbIn
y4ebHbIn komnnekc MYK-OK

19. ®oHA OLEHOYHbIX CPEeaAcCTB:

19.1. MNepeyeHb KOMNETEHLMN C YKa3zaHueM 3TanoB hopMUpoBaHUs u
nfaHupyembIX pe3ynbTaToB 00y4YeHus

| Koa v | Mnanupyemble pesynbTathl 06yyeHus | Otanbl |
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cogepxaHue (nokasaTenu OCTMKEHUS 3a4aHHOrO YPOBHS dopmupoBaHmna oOC
KOMMeTeHLMH OCBOEHWS KOMMEeTEeHLUN NocpencTBOM KoMneTeHuuu (cpencTBa
(vnu ee yacTn) hOpMUPOBaHNSA 3HAHWI, YMEHUIA, HABbIKOB) (paspenbl (TeMbl) OLEeHUBaHWS)
ANCUMMITMHBI UK
MOoAyns n nx
HanmMeHoBaHue)
3HaTb: (dyHmaMeHTambHBIC pas3ienbl  (HU3UKH
(MexaHuKy, MOJIEKYIISIPHYIO busuky wu 2- KuHematuika 3 -
OlK-1.2 TEpPMOIMHAMUKY, JJIEKTPOAWHAMUKY U OITHKY, AvHamuka
OCHOBBI aTOMHOH U sAepHOH (hU3HKH) MaTepuanbHOM TOUKM
4 -Pabota v aHeprus
5 -OnHamuka Tect Ne 1
TBEpOoro Tena 6 -
HeunepimansHbie
CHCTEeMBI oTcueTa 7 -
MexaHnyeckue
konebaHus 8 -Cunbl
ynpyrocTtn 9 -
MexaHuKa XuakocTu
YMEeTb: HCMONb30BaTh TEOPETHYCCKUE 3HAHUSI
(U3MYECKHX 3aKOHOB B  INPO(ECCHOHALHOM 10 - Tennosas
ACATCIIBHOCTHU 3Heprma n
Temnepartypa 11 -
IlepBoe Hauano
TepMOAVHAMHUKH 12 - Tect Ne 2
AnnabaTHuecKuii
npotecc 13 -Bropoe
HavaJo
TEpMOAVHAMHUKH 14 -
PeanbHbil ras.
das3oBble Nepexobi.
OlK-1.2 3HaTb: ¢dyngamenranbHbie pasnpensl  ¢usuku | 15 - Qnektpndeckoe | Tect Ne 3
(MexaHUKY, MOJIEKYJISIPHYIO busnKy u | B3anmogenictene 16
TEPMOJMHAMUKY, 3JIEKTPOIUHAMHMKY M ONTHKY, | - Pabota
OCHOBBI aTOMHOM ¥ AAEPHOH (HU3HUKH) 3NeKTpuUYecKoro
nons n noteHuman
17 - OnekTpnyeckoe
nore B BelLleCTBe
YMeTb: ucnonb3oBaTh TeoperHdeckue 3HaHUsA | 18 - [TOCTOSAHHbI TecTt Ne 3
¢M3MYecCKHX 3aKOHOB B HPOQECCHOHATBHOU | ANIEKTPUYECKUA TOK
JIEATEILHOCTH 19 - MarHuTHoe none
20 - Cunbl B
mMarHuTHom none 21 -
MaruuTHoe none B
BellecTee
BnapgeTtb: wucnonb3oBaTb 0asoBble 3HaHUA | 22 - Tect Ne 3
dyHOamMeHTanbHbIX pasgenoB  U3MKM B | OnekTpomarHUTHas
obLwen, doumanyeckon 7] coumanbHoO- | nHaykumsa 23 -
3KOHOMUYECKON OneKkTpomMarHuTHble
reorpagoum konebaHusi
OlK-1.2 3HaTb: ¢yHgameHtambHble pasgenbl  Gu3uku | 24 - Tect Ne 4
(MexaHWUKY, MOJIEKYTISIPHYIO ¢bu3UKy U | QneKkTpomarHuTHble
TEPMOIWHAMUKY, 3JIEKTPOJMHAMHUKY M ONTHKY, | BOMHbI 25 -
OCHOBBI aTOMHOH H SiIepHOHN (PHU3NKH) "eomeTpuyeckas u
BOJIHOBas OMTUKa 26
- NHTepdepeHums
27 - Qndpakums 28 -
Monsapusaums
YMEeTb: HCIONB30BaTh TeOpeTHYECKUe 3HaHUS | 29 - Tect Ne 4
¢msmuecknx 3akoHOB B TmpodeccuoHansHO | B3anmopgencrtsue
JeSATENbHOCTH cBeTa C BelLLeCTBOM

30 - KBaHTOBbIE
CBOMCTBAa CBeTa.




MoHAaTHe 0
KBaHTOBOW hn3mnke

Bnagetb: ucnonb3oBaTb ©0asoBble 3HaHMSA | 31 - QnemeHTapHble | TecT Ne 4
dyHOaMeHTanbHbIX pas3gernoB  U3NKM B | YacTuubl U
obLen, hunsnyeckon M coumarnbHO- | PyHOAMEHTarnbHble
3KOHOMUYECKOW B3aMMoaencTeus
reorpagouu ATOMHOE aap0o
MpomexyTo4yHas aTtrecTaums KM

19.2 OnucaHue KpuTepueB U LIKanbl OLEHUBAHUA KOMMeTeHUUN (pe3ynbTaToB OOy4YeHuA)

npu NPOMeXyTO4YHOM aTTecTauum

Mpuwmep:

[na oueHnBaHua pe3ynbTaTtoB 06yl-IeHI/IFI Ha 3a4eTe MUCNOoNnb3yrTCA crneayrLline nokasarterun

(8YHbI n3 19.1):

1) 3HaHKe y4yebHoro Mmatepumana n BnageHue NoHATUMHLIM annapaToMm PU3NYECKNX 3aKOHOB;

2) yMeHue CcBA3bIBaTb TEOPUIO C NPaKTUKOWN;

3) yMeHne nnncTpnpoBaTth OTBET NpuMepamu, haktamu, JaHHbIMWM Hay4YHbIX UCCrea0BaHW;

BNageHve MOHATUMHLIM annapatoM @usnkn (ee TeopeTUYeCKMMU OCHOBaMM AUCUUMNINHDI),
CMOCOBHOCTL MANICTPUPOBATL OTBET MNpuMepamu, haktamn, JaHHbIMU HaY4YHbIX UCCrenoBaHuUN,
NPUMEHSATb TEOPETUYECKME 3HAHUSA A5 PELLEHUS NPaKTUYEeCKnX 3agau.

[ns oueHVBaHuUs pe3ynbTaToB 0OyYEHUS1 Ha 3a4eTe NCMOSb3YeTCs — 3a4TEHO, HE 3a4TEHO
CooTHoLLEHME Noka3aTenen, KPUTEPUEB U LUKambl OLEHMBAHUS pe3yrbTaToB 0byYeHus.

Kputepun oueHMBaHNsE KOMNETEHLNI

YpoBeHb
cchopmmpoBaH
HOCTU
KOMMNeTeHLUN

LLikana oueHok

lMonHoe coomeemcmasue omseema obyyarowe2ocsi  8cem
nepeyucrnieHHbiM  KpumepusiM.  [lpoOemMoHCmMpupo8aHo  3HaHUe
¢yHOameHmarbHbIX pa3denios QU3UKU (MexaHUKU, MOJIEKYspHOU
u3UKU U mepMOOUHaMUKU, 3r1eKmpodUHaMUKU U OfMUKU, OCHO8
amomHoli  u  s0epHolU  bu3UKU),  YMeHue  UCro/b308amb
meopemuyecKkue 3HaHUs1 (hu3UYECKUX 3aKOHO8 8 rnpogheccuoHasibHou
dessmenibHOCMU.

lNoebiweHHbIU
YPOBEHb

3avem

Omeem  Ha  KOHMPO/bHO-U3MePUMErbHbIU  Mamepuarn  He
coomeemcmeayem OOHOMY U3 [1epPeyquC/IeHHbIX rokazamernel, HO
obyqarowjutica 0aem ripasuribHble omeembl Ha OO0MnoIHUMEbHbIEe
80r1POCHI. HedocmamouHo IPoOeMOHCMPUPOBAHO 3HaHue
yHOameHmarbHbIXx pa30esnios hu3uKu (MexaHUKU, MOMEKYsapHoU
U3UKU U MepMOOUHAMUKU, 3AEKMPOOUHaMUKU U OMMUKU, OCHO8
amomHoU u 10epHoU hU3UKU).

Ba3zosnbiti
ypOB€eHb

3avem

Omeem  Ha  KOHMPO/IbHO-U3MePUMeErbHbIU  Mamepuan  He
coomeemcmeyem JitobbiM 08yM U3 [MEPEYUC/IEHHbIX MOKa3amereu,
obyqarowutica Oaem HerosHble omeembl Ha OOrNoIHUMEbHbIe
goripockl. [JeMoHCcmpupyem Yacmuy4Hble 3HaHUsi ¢hyHOameHmarbHbIX
pasdenoe  usuKU  (MexaHuKu,  MOJSIeKynsapHol  ¢busuku U
mepMoOUHaMUKU, 311eKmpPoOuUHaMUKU U OMMUKU, OCHO8 amoMHOU U
s0epHoU ¢hu3uku), doryckaem Cyu,ecmeeHHble OwUbKU rpu ebigode

¢opmyirn.

lNopoezoeniti
ypOB8€eHb

3avem

Omeem Ha KOHmpoano-usmepumeanb/lj mMamepuar He
coomeemcmeyem 11106bIM mpem U3 repevyucrieHHbIX riokazamersied.

Hezauem
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Obyyarowutics O0eMOHCmMpUpyem OmpbIBOYHbIE, ¢hpazMeHmapHbie
3HaHus, doryckaem 2pybbie owubKuU rpu ebieode ¢hopmyr,

19.3 TunoBble KOHTPOJIbHbIE 3aAdHUA UIIU UHbIE MaTepuanbl, HeoOXxoaguMble OISl OLiEHKM
3HaHVII7I, ymeHvu7|, HaBblIKOB U (VIHVI) onbiTa AedATeNIbHOCTU, XapakTepusywuwiue 3Tanbl
(*)OpMVIpOBaHVIH KOMMeTeHUMn B npouecce ocBoeHus 06pasoBaTean017| nporpamMmmbl

19.3.1 lNepeyeHb BONPOCOB K 3a4eTy:

1. Marepuanbnas Touka. Cucrtema oruera. I1yTh 1 nepemenienmne, CKOpocTb U
YCKOpPEHHE.

2. KpuBOJIMHEWHOE IBUKEHUE: HOPMAIBHOE U TAHT€HIMAIBHOE YCKOPEHHUE.

3. BpalieHre OTHOCUTENbHO HEMOABUXKHOM OCU. YTJI0Basi CKOPOCTb, YIIIOBOE
YCKOpPEHHE.

4. NuepunanbHbie cucTteMbl oTcueTa. [lepBbiii 3akoH HproTOHA.

5. Cuna. Bropoii 3akon HbrotoHa.

6. Tperuii 3akoH HeroToHa.

7. Mexannueckas pabota. Kunetnueckas v mOoTCHIIMATbHAS SHEPTUsl. 3aKOH
COXpPAaHEHUSI TTOJTHON MEXaHUYECKOW YHEPTUH.

8. Imnynbe. 3aKOH COXpaHEHUSI UMITYJIbCA.

9. MOMEHT MHEPIIUM MAaTEPUAIBHON TOYKHU U MAaTEPHUATBLHOTO TeJla. MOMEHT CHUIIBI.
10. OcHOBHO# 3aKOH TMHAMUKH BpaIaTEIbHOTO JIBHKEHHUS. MOMEHT UMITYJIbCa.
3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCA.

11. Heunepumanbsueie cuctemsl otcuera. Llentpobexnas cuna. Cuna Kopuonuca.
12. "'apmonunueckue konebanus. Y paBHEHHE TapMOHUYECKUX KOJI€OaHUM.

13. 3aTyxaromiue KoiaebaHusl.

14. BeiHyXneHHbIE KoJieOaHusl. Y paBHEHUE BOJIHBI.

15. Yopyrue u neynpyrue aedopmanuu. Bunsl gedopmanmii. Mexanmaeckoe
HaIpsKEHUE B MaTepHae.

16. 3axon I'yka. Moayns FOnra.

17. MexaHuKa XUAKOCTU. Y paBHEHUE HEMPEPHIBHOCTHU. Y paBHEHHUE bepHymwn.
18. Cuna TpeHus npy JJAMUHAPHOM TE€YEHUU BSI3KOM KUAKOCTH.

19. IloBepxHOCTHOE HaTsKeHUE. [{aBlieHre UCKPUBIEHHON MOBEPXHOCTH.
Kanunnsipuaslie sBieHusl.

20. Tepmoaunamudeckas cucteMa. MaeanpHblii ra3. OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. Y paBHeHMEe MenneneeBa-Knanelpona.

21. U3onpoueccel. Pacnpenenenne Makcsena.

22. Pactipenenenne bonsimana. bapomerpuueckast popmyia.

23. Crenenu cBoOObI MOJIEKYJ. Teopema 0 paBHOpacNpeIeIEHUN SHEPTUU 110
CTENEHSIM CBOOO/IBI.

24. TennoTa u paboTta TepMOAMHAMUYECKOU cUCTEMBI B Mpoiiecce. [lepBoe Hayano
TEPMOJANHAMUKH.

25. TennoeMKOCTh. TeII0EMKOCTh U30MPOLECCOB. DHTPOITHS MTPOLECCA U CUCTEMBI.
26. Annabatruueckuid mpouecc. Y paBHeHHE aquadaThl.

27. Bropoe Hayano tepMoauHamuku. HanpasneHnue nporexkanusi 1 HEOOpaTUMOCTb
TEPMOJIMHAMHUYECKHUX MPOLIECCOB.
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28. Tennoseie Mammnbl. [Hukn Kapno. Kna nukia Kapso.

29. Peanbnblii ra3. YpasHenune Ban-gep-Baansca. Kputnueckas temneparypa.

30. Dnexrpuueckoe nose. Mctounnku anexkrpuyeckoro nosst. HanpskeHHOCTD
ANEKTPUYECKOTro noJisd. 3akoH KynoHa.

31. Teopema I'aycca-OcTporpaackoro.

32. Pabota 31eKTpruYecKoro moJis 1o rnepeMenieHuto apsaa. [loreniuman
AIEKTPOCTATUUECKOTO TOJIA.

33. DKBUNOTEHIUAIBHBIE TOBEPXHOCTU. CBA3b HANIPSKEHHOCTH U MOTEHIMAA.
34. DnekTpuyeckoe mose B BemecTse. 1 [pOBOTHUKY, TUANEKTPUKH U
nonynpoBoAHUKY. [Tonspuszanus qusIE€KTPUKOB.

35. IIpoBOIHUK B 3JIEKTPOCTATUYECKOM IOJIE. DIIEKTPUUECKAS] EMKOCTb.
Konpaencarop. DHeprusi KOHAEHCATOPA. IUIOTHOCTh SHEPTUH JICKTPUUECKOTO MOJIS.
36. IloctosHHbIM 3nekTpudyeckuid Tok. Cuia Toka. [oTHOCTH TOKA.

37. 3akon Oma gy ydactka nenu. ConpoTUBICHUE MPOBOIHUKA. 3aK0oH oy -
Jlenra.

38. Croponnue cuibl. DJIC. 3akon Oma s MOJTHOM LIEeTH.

39. MarautHoe nojne. Bektrop MarautHoi uHAyKiuu. 3akoH bruo-Caspa-Jlannaca.
40. Cuna Amnepa. Cuina JlopeHia. TpaekTropun ABUKEHUS 3apsS>)KEHHBIX YaCTHIL B
MarHMTHOM TIOJIE.

41. MarnutHoe noJie B BelecTBe. [lapaMarHeTUKY U JuaMarHeTHUKHU.
®eppoMarHeTuky. Bekrop HaMarHn4YeHHOCTH.

42. DnexktpomarauTHas uHAyKus. 3akoH @apanes. [Ipasuio Jlenna.

43. UHAyKTUBHOCTD. SIBIIeHHE CAMOUHAYKIUHA. DHEPTHUSI MATHUTHOTO TOJIS.

44. KonebatenbHbIi KOHTYp. YpaBHEHHE MPOCTEHIIEro KojeOaTeIbHOIO KOHTYpA.
45. IlepeMeHHBIN IEKTPUIECKUN TOK.

46. CucteMa ypaBHeHH MakcBeiia.

47. lkana 371eKTpOMarHuTHBIX BOJIH, ONITUYECKUI JUana3oH. 3aKOHBI
F€OMETPUUECKOU ONTHUKH.

48. SIBnenne unrepdepenuu. Marepdepennns ot AByX KOrepeHTHBIX HCTOYHUKOB
CBETA.

49. Unrepdepenius B TOHKUX TutacTuHKaX. Konbiia HeroToHa.

50. Iudpaxius cBeToBBIX BOJH. 30HBI Openens. Judpakims Ha OHON mIeH.

51. Iudpaximonnas pemieTka. Y cIoBUS MAaKCUMyMOB 1 MUHUMYMOB.

52. EcTecTBEeHHBII U MOJSIPU30BaHHbIN cBeT. 3akoH bproctepa. 3akoH Mamtoca.
53. BzaumopelicTBue cBeTa ¢ BelecTBOM. Kiaccuueckast Teopusi JUCTICPCHM.

54. 3akoHBI paccessHUs U TOTJIONIESHHS CBETA.

55. KBanroBas teopus cseta. Dotoaddexr. YpaBuenne DWHIITEHHA IS
dotorddexra. 3akonsl BHENTHETO hoTOIPdeKTa.

56. BosiHoBbIE cBOlicTBa MuKpouacTull. [Toctymnarslr bopa.

57. CoctaB aTomHOTO sifipa. Anbda-, 6eTa-, raMMa-pacnaabl saep. SAnepHbie peakium.
58. DneMeHTapHbIEC YAaCTULIBl. XapaKTEePUCTUKU U KiIacCU(DUKALIUS dJIeMEHTapHBIX
yacTtull. YeTbIlpe TUIa B3aUMOICHCTBUM.

19.3.2 TecTOBbIE 3apaHuA
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1. JlaiiTe onpeneneHue, 4To Takoe MaTepuaibHas TOYKa?

2. 3anuumuTe GopMysly HOPMAILHOTO YCKOPEHUS IPU JIBUKEHUU MO OKPYKHOCTH.
3. Yro Takoe unepuus?

4. YUTo Takoe UMITyJIbC MaTepUAIBHOTO Tea?

5. YTo Takoe NOTEeHIMaNbHas SHEPTUs?

6. 3anumure GopMyTy MOMEHTA CUJIbI B BEKTOPHOU (hopme.

7. 3anuiute GopMyny HEHTPOOEKHOMN CUIIBI.

8. 3anuiuTe ypaBHEHUE 3aTyXalOIIUX KOJIeOaHUH.

9. Uro Takoe monepeyHas BojHa?

10. 3anumuTe ypaBHEHHE HENPEPHIBHOCTH.

1. Uto cocTaBisieT cucTeMy otcuera?

2. 3anumute GopMysy YrIIOBOM CKOPOCTH.

3. Kakue cucteMbl oTcueTa Ha3bIBAlOTCS MHEPIUATbHBIMU?

4. ChopmynupyiTe 3aKOH COXpPAHEHUS UMITYJIbCA.

5. 3anumure GopmMyny s MOTEHIMAIIBHON SHEPTUU yIpyro AehOopMUPOBAHHOTO
TeJa U Teja MOIHITOro Haj 3eMJICH.

6. 3anuIMTe OCHOBHOM 3aKOH JUHAMHUKHU BPAIlaTeIbHOTO JIBHYKCHUSI.
7. 3anumure Gpopmyny cuiibl Kopuonuca.

8. 3anmuIuTe 3aK0H 3aTyXaloluX KoJeOaHUM.

9. YUrto Takoe mpoa0JibHask BOJIHA?

10. 3anumute ypaBuenue bepuysm.

1. UTto Takoe uaeaanbHbIN ra3?

2. 3anumuTe ypaBHEHUE U HApUCYHUTE TpaUK U30TEPMHUUECKOTO MpOoIecca.

3. Uto npencrapisieT coboit pactpeneneHue Makcsemna?

4. ChopmynupyiTe TEOpEMY O paBHOPACIIPEICICHUH SHEPTHH 110 CTEIICHSIM
cBOOO/IBI.

5. Uemy paBHO 4YHCJIO CTeTIEHEH CBOOOIBI Y MOJICKYJ BO3yXa?

6. UTo Takoe BHYTPEHH:ISI SHEPTUsi?

7. 3anumure GopMyITy TEINIOEMKOCTH TPH MIOCTOSHHOM 00BheMe.

8. B mporuecce s3kcriepuMeHTa BHYTPEHHSISI SHEPIUs ra3a yMeHblunach Ha 13 k/xk, u
OH MOJIYYHJI OT HAarpeBaTessi KOJIMUECTBO TEIUIOThI, paBHOe 3 k/[>k. UeMy paBHa
pabota? Pacmupsiyicss Wim CKUMaIcs ra3 B porecce?

9. 3anummTe ypaBHEeHHE a1abaTUYECKOTO MPoIlecca B KOOPAMHATAX JAaBJICHHE -
o0BeM.

10. ChopmynupyiiTe BTOpoe Ha9aJIo TEPMOUHAMHUKH.

1. ChopmynupyiiTe OCHOBHBIE ITOJIOKESHHS MOJICKYIIPHO-KHHETHYCCKON TCOPHH.

2. 3anumute ypaBHeHue MenzaeneeBa-Knanelipona st mpou3BOJIbHOM MAaccChl rasa
m.

3. 3anumure pacnpenenenue bonbimana (6apomerpuueckas popmyna).

4. Yemy paBHO OTHOWLIEHHE yIeJIbHBIX TeroeMkocTerd Cp u Cv miig Bo3nyxa?

5. 3anumure GopMyiy st BHYTPEHHEW SHEPTrUU UJI€AIbHOTO rasa.

6. Uto Takoe aguabaTudeckuil mporecc?
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7. Hapucyiite rpadguk nukia KapHo B KoopAuHaATax JaBlIeHUE - 00bEM U 0003HAUBTE
KKl Mpo1iecc, U3 KOTOPBIX cOCTOUT LUK KapHo.

8. TemmoBon nsurarens nosydaer ot Harpesarens 7200 k/[k TEmiaoTsl M OTHAET
xonoauibHUKy 5600 x/[x. KakoB KII/[ rennoBoro asurarens?

9. 3anumure ypaBHeHHE aiMadaTUYECKOTO Mpoliecca B KOOPAUHATAX 00BEM -
TEMIeparypa.

10. Yro Takoe sHTpOnIUA?

1. Uro Takoe 35eKTpruUecKoe mnojue?

2. IbuEKa, uMeromas 3apan +1,62107° K, npu ocBenennu norepsiia ogun
anekTpoH. KakuM cran 3apsi NbIITMHKHY ?

3. 3anumure Gopmyay NMoTeHIMaNa SIEKTPUYECKOT0 MOl TOYEHUHOTO 3aps/ia.

4. Yto Takoe BEKTOp MOISPU3ALIH ?

5. [IBa oTpuuaTenbHbIX 3apsaaa -q ¥ -2q HaXoAATcs Ha paccTossHuU 20 MM. 3apsiibl
B3auMoJieiicTBYIOT ¢ cuioif 1,810 H. KakoBo 3HaueHue Kaxa0ro 3apana?

6. 3anumure GopMyITy MOJTHOTO COMPOTUBIICHUS MPOBOIHUKA.

7. 3amumute 3akoH OMa 15 OJTHOM LIETH.

8. UTo Takoe MOTOK BEKTOPA HANPSKEHHOCTH 3JIEKTPUUECKOTO OIS ?

9. Uto Takoe 3JIEKTPUUECKUNA TOK?

10. Kak n3MeHuTCs cujia B3aMMOJIEHCTBUA JIBYX TOUCUHBIX 3apsiI0B MPU yBEJIMUYECHUHN
Ka)KJI0ro 3apsiaa B 3 pa3a, eClIM pacCTOSIHUE MEXKy HUIMH YMEHBIINTD B 2 pa3a?

1. B uem 3akit0yaeTcss OCHOBHOE CBOMCTBO JIEKTPUYECKOTO MO ?

2. 3anumure Teopemy I'aycca-OcTporpaackoro.

3. Uto Takoe 3KBUMOTEHIMAIbHBIE TOBEPXHOCTH ?

4. MeTamummueckas IJIaCTUHA, UMEIOIAs OTPUIIATEIbHBIN 3aps -8e, "mpuodpena" 8
31eKTpoHOB. KakuM crtai 3apsii miacTuHbI?

5. Kak u3MeHuTcs cuia B3auMOAEHCTBUS IBYX TOUEUHBIX 3apPSA/IOB IPU YBEJIUYEHUH
Ka)XJI0T0 3apsja B 3 pas3a, eclid pacCTOSIHUE MEXy HUMHU YMEHBIIIUTH B 2 paza?

6. JlaiiTe onpeieneHne, 4To TaKOe yACIbHOE CONPOTUBIICHUE?

7. Kama maciia, Macca KOTOpOu 107* L. HaXOmUTCA B DIEKTPUYECKOM IIOJIE BO
B3BEIICHHOM COCTOSTHUH. Hanpssk€HHOCTH anekTpudeckoro moss pasaa 100 H/Ko.
HeobOxonumo onpenenuTs 3apsi Karia Maca.

8. Uto Takoe cuiia Toka?

9. 3anummre GopmMynTy eMKOCTH YETUHEHHOTO MTPOBOJHUKA?

10. 3anumute GopMyIty 1Sl HAMPSKEHHOCTU U MOTEHIIMAJIA JIJI TOYEUHOTO
ANEKTPUUYECKOTO 3apsiia.

1. 3anumure cuctemy ypaBHeHuil MakcBeia.

2. IlapannenpHO BHCAIIEMY NPOBOJAHUKY, MO KOTOPOMY TEUET AJNEKTPUUYECKHU TOK,
pacloNoOXUId APYrol MPOBOJHHMK, COCIAWMHEHHBIM C HMCTOYHUKOM TOKa. YTO
MPOU3OUAET C MPOBOAHMKAMH MPHU 3aMBIKAHUU LEMH, B KOTOPYIO BKIIOYEH BTOPOU
MPOBOJHUK?

3. UTo Tako€ MarHeTUKu?
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4. Chopmynupyiite npasuiio Jlenna.

5. Yto Ha3pIBaeTCs MOTOKOM BEKTOpPAa MAarHUTHOM MHIYKIAH?

6. Ha pucynke n300pakeH NpOBOJIHUK C TOKOM, TOMEIIEHHBIA B MATHUTHOE TOJIE.
Crpeiika yka3blBa€T HaNpaBICHUE TOKA B TPOBOJHUKE. BEKTOp MarHuTHOM
VWHIYKIWWA HaIPaBJICH NEPIECHANKYJIIAPHO INIOCKOCTH pUCYHKA OT Hac. Kak
HampapJ€Ha cuia, AEUCTBYIOIIAs HA MPOBOJIHUK C TOKOM?

K X :
I B
L A

7. B 3aMKHYTOM BHTKE NIPOBOJHKKA cOnpoTHBIeHHEM 2-102 OM MIrHOBEHHOE
3HAa4E€HUE UHIAYKIHOHHOIO ToKa paBHO 5 A. Uemy paBHa O/1C nunaykunn?

8. HapucyiiTe cxemy npocrteiiiero kojaedaTeIbHOro KOHTYpa U 3aluIIuTe, 4eMy
paBeH NepuoJ| KoiaeOaHuit 111 Hero.

9. Onpenennure UHAYKIUIO OJHOPOJHOTO MarHUTHOTO T0JIs, B KOTOPOM Ha
NPOBOAHUK JIMHON 20CM, pacmioiOxKEHHBIN 1o yriaoM 30° K TUHUSIM UHAYKIUH,
nercteyet cuna 0,2H, ecnu o HeMy NPOXOIUT TOK 8A?

10. Hapucyiite rpaduku 3aBUCUMOCTH 3apsijia U TOKa OT BPEMEHH B KOJeOaTeIbHOM
KOHTYDE.

1. 3anummure GopMysly MArHUTHOTO MOMEHTa KOHTYpPa C TOKOM B BEKTOPHOM BH/IE.
2. B yeM 3akirouaercs sIBIEHUE CAMOMHAYKIUN?

3. 3anummre Gopmyny aist cuibl JIopeHia B BEKTOPHOM BUJIE.

4. YeMy paBE€H MarHUTHBIN IMOTOK Y€pe3 KOHTYP UHAYKTUBHOCTHIO 20 MI'H 1ipu cuie
ToKa 3 A?

5. Uem xapakrepusytorcs guamarietuku? [IpuBenure mpuMepsl BEIIECTB,
OTHOCSIIIINXCS K TUaMarHeTHKaM.

6. DIIEKTPOH U MPOTOH BJIETAIOT B OJHOPOJAHOE MAarHUTHOE MOJIE MEPIIEHIUKYIISIPHO
BEKTOPY MarHUTHOW MHIYKIIMHU C OJJMHAKOBBIMHU CKOPOCTSIMU. UeMy paBHO
OTHOILIEHHUE MOJYJEH CUJ, IEMUCTBYIOIIMX HA HUX B 3TOT MOMEHT BPEMEHH CO
CTOPOHBI MAarHUTHOT'O MO ?

7. Kak ©3MEHUTCS SHEPTHSI MATHUTHOTO TOJISI CO3JJaHHOT0 TOKOM, €CJIH CHIIy TOKa
YBEIINYUTH B 2 paza?

8. 3anummuTe 3akoH OMa JJIs [IeNU EPEMEHHOT0 TOKA.

9. C kakoil cuioi B3aUMOJIEUCTBYET KaXKbIi METP ABYX MapajiebHbIX
MIPOBOIHUKOB O€CKOHEYHOM JIMHBI U HUYTOKHO MAJIOr0 CEUEHUS!, PACTIOJIOAKEHHBIX
Ha PacCTOSIHUU 2 M OJMH OT JAPYTOro B BaKyyMe, €CJId CHJIa TOKa B IIPOBOJTHUKAX
paBHa 2 A?

10. ChopmynupyiiTe 3aKOH JIEKTPOMAarHUTHOW HHIyKnu Papamies.

1. Uto coboit mpeacTaBisieT CBET?

2. YTO Takoe KOT€pEeHTHBIE BOJIHBI?

3. 3anumuTre yclIOBHE MAaKCUMYMOB [JIsi MHTEpGEpPEHLHUH OTPAXKEHHOTO CBETa B
TOHKHX IJIACTHHKAX.
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4. Yem otnuuaercs nudpaxuus Openens ot nudpakunn Opaynrodepa?

5. 3anumure yciioBUE€ MaKCUMYMOB JUJISl AM(PPAKIUOHHON pEIIeTKH.

6. 3anmmure 3akoH Mamoca.

7. B ueM 3akitouaeTcs SBJICHUE PACCESIHUS CBETa?

8. 3anuiuTe, KaKk CBsi3aHa CKOPOCTh CBETA U JJIMHA CBETOBOM BOJIHBI B BAKYyME.

9. ConHeuHbIN CBET HE MPOXOIUT Yepe3 JIBa MOISIPOUJIA, ECIH UX OCH CKPEILEHbI MO
OPSAMBIMH yTiIaMH. YUTO IPOU30MIET, €CIIH MEKY STUMU MOJISIPOUIaMU TIOMECTUTD
TPETHH, OCh KOTOPOT'0 00pa3yeT ¢ OCAMHU JIBYX APYTUX MOJISIPOUIOB yroi 45°7

10. Yro mnpoumsoiger ¢ audpakUMOHHOM KapTUHOM HAa OJHOW IIENH, €ClIU ee
MOMECTUTH BMECTO BO3/lyXa a) B BOAY; 0) B BaKyym?

1. OO0BsicHUTE, B UeM 3aKJIFOYAETCS sBJICHUE BHENIHETO (hoTodddexra? 3anummre
ypaBHeHHe DUHIITeHHA /171 BHEUIHero GoTo3addekra.

2. CdopmynupyiiTe OCHOBHBIE 3aKOHBI BHEIIHETO (HoTod(hPeKTa.

3. Kpacnas rpannna ¢potorddekra ucciaeayemMoro Meramia COOTBETCTBYET ITTUHE

BOJTHBI AKp = 600 HM. [Tpu ocBemeHnN ATOTO METalJla CBETOM JIJTMHOMN BOJTHBI A
MaKCUMaJbHasi KHHETUYECKasl SHEPTUsl BRIOUTHIX U3 HEro ()OTOAIEKTPOHOB B 3 pasa
MEHBIIIE PHEPTUM Majaroliero ceera. Kakopa ymHa BOJIHBI A MMa1al0IIEro cBeTa?

4, [Ipu ocBemieHny Katoga BaKyyMHOTO ()OTO3IEMEHTa ITOTOKOM
MOHOXPOMAaTHYECKOTO CBETA MPOUCXOANUT BhIOMBaHUE (HOTO3EeKTpOoHOB. Kak
U3MEHHUTCS MaKCUMaJbHasi KHHETHUYECKasi SHeprusi (HOTOIJIEKTPOHOB MPH YBEIUUEHUU
YacTOTHI [1aJIal0IIETO Ha KaToJ1 CBeTa B 2 pa3a?

d. Cdopmynupyiite noctynatsl bopa.

6. B uem 3axmmrodaeTcst OCHOBHBIE BBIBOJIBI M3 ombiTa Pesepdopaa mo paccesnutio

O-4acTuIr?

7. 3anuimunTe ypaBHEHUE PaJUOaKTUBHOTO paciaja Mo NpeBpalieHUIO MOJOHUS B
2 p 210 i

BUCMYT 84 B BUCMYT 83

8. Yrto Takoe nepuo] nonypacnaaa’? 3anuilinTe 3aKOH paJluOaKTUBHOIO pacnaja.

Q. Onpenenute 3HEPrUI0, BbIACIUBIIYIOCS IMPU MPOTEKAHUU CIEAYIOIEH

Tri 1 4 4
peaKIHH: sLI+ 1H_) >He + 5He
10. Ilepeuncnute OCHOBHBIE THIIBI (PyHIAMEHTATBHBIX B3AUMOJICHCTBUN U

OXapaKTEpU3YUTE UX.

MNMepe4yeHb 3agaHnn oNAa NnpoBepKku chopMNPOBAHHOCTU KOMMNETEHLUK:

1) TecTOBbIE 3agaHNA:
1. YTo BXOAMT B CUCTEMY OTCYeTa?
a) Teno oTcyeTa, cMcTemMa koopaunHaT; 0) Teno oTcyeTa, Yachl; B) TENO OTCYETa, CUcTemMa
KoopauHart, Yacbl; ) TeNno oTcyeTa, CMCTEMA KOOPAMHAT, Yackl, CUCTEMA MaTepuarbHbIX
Ten
OTBeT: B
2. Kak HanpaBneHa yrnoeasi CKOPOCTb, €CNM MaTepuanbHasd Todka BpallaeTcs Mo
4acoBOW CTpesike B ropM30oHTarlbHOM NNOCKOCTM?
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a) BepTUKanbHO BBEPX; 0) BepTUKanNbHO BHUS; B) TrOPWU3OHTaNbHO BMEBO; T)
rOpM30oHTanbHO BNpaeo.

OtBeT: 6

3. Yto Takoe agnabaTtnyeckumn npouecc?

a) ato npouecc 6e3 TennoobmeHa C OKpyxallen cpegown; B) 3TO npouecc npu
HEeM3MeHHOW Temnepartype; ) 3To npoLecc Npyu NOCTOSSTHHOM obbeMe; ) 3TO Npouecc nNpu
NOCTOSAHHOM [aBNEHUN

OtBeT: a

4. YT0 Takoe aneKkTpu4ecknmn Tok?

a) 9T0 ynopsgoveHHOe [OBMXKEHWE 3apsbkeHHbIX 4vacTuy; 6) aTo TennoBoe ABWXKEHue
3I1IEKTPOHOB; B) 3TO BpOYHOBCKOE ABMXEHME MOSEKY N

OtBeT: a

5 B 4yem 3akntovaeTcs 3aKOH oTpaXkeHus ceeTta?

a) yron nageHust paBeH yrny oTpaxeHusd; 6) yron nageHus 6onblle yrna oTpaxeHus:; B)
yron nageHns MeHbLUe yrna oTpaxKeHus

OtBeT: a

2) pacyeTHble 3apayum:

1. BHyTpeHHSs1 aHeprusa rasa ymeHblumnacb Ha 13 kK, 1 OH nony4mn OT HarpeBaTens
KONMyecTBO TennoThl, paBHoe 3 k[k. Yemy paBHa paboTa rasa?

PelueHnune: 3anuwem nepsoe Ha4vano TepMoanHaMunKm

dQ=dU+A

dU= - 13 kX (T.K. yMeHbLlUMNacy)
dQ= 3 k[x

A=dQ-dU=3 [x — (- 13 k[dx)= 16 kdx
OTBerT: 16 k[x

2. Kak M3mMeHMUTCs cuna B3avMOLEWNCTBUS OBYX TOYEYHbIX 3apsifoB MNpu yBENMYEHUU
Kaxxgoro 3apsifa B 3 pasa, ecrnv paccTosiHue mexay HAMU YMeHbLUMTb B 2 pasa?

PeweHwne: 3annwem 3akoH KyrnoHa onsa cuibl B3anMogencTBusS ABYX 3apsaoB

E—k q1r2q2

Ecnu kaxgbin 3apsg ysennuntb B 3 pasa, TO cuna ysennumtca B 9 pas, n ecnu
paccToAHMe yMeHbLUMTb B 2 pasa, TO cuna ysennumtcsa B 4 pasa. T.0. B uTore cuna
yBennuntbcs B 36 pas.

OtBerT: B 36 pa3s yBenmumuTcs.

3. OnekTpoH BneTaeT B OQHOPOAHOE MarHUTHOE none, uHaykuus kotoporo 0,05 Tn,
nepneHanKyNsapHO NMUHUAM UHAYKLUUU CO ckopocTbio 2:-107 m/c. Hanaute pagnyc KpUBU3HbI
TpaekTopum anekTpoHa. 3apan anektpoHa 1,6- 10-1° Kn, macca anektpoHa 9,1-10 -3t
PelwweHune: anekTpoH B MarHUTHOM MOSie COrfacHO YCIOBUIO 3ajadn OBWXKETCS No
OKPY>XHOCTWU. Ha Hero AeWnCTBYIOT ABe CWibl: C OOHOW CTOPOHbI CMMa MarHUTHOrO Mons
(cuna JlopeHua), ¢ apyron CTopoHbl — LieHTpobexHas cuna. NprupaBHAEM 3TH CUIbI

2

v
qvB = mF, roe q — 3apsg 3neKkTpoHa, V — CKOPOCTb 3NeKTpoHa, B — MHOyKUMS MarHMTHOrO

nosis, m — Mmacca anekTpoHa, R — pagnyc KpnBu3HbI TPAeKTOPUN NEKTPOHa.
Beipasum 13 popmynsl pagnyc

R= m—gnoncmsnﬂem ctoga 3HaveHus, nonyymm: R=2,275 -10°
q
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4. Kak M3MeHUTCA 3SHeprMs MarHUTHOro nons COo3JaHHOro TOKOM, eCnu Ccuny Toka
yBennuuTb B 2 pasa?
PewweHwne: 3anuwem dopmyny Ans SHEpPrnm MarHMTHOroO Nons:

LI?
W, = — roe L — nHOYKTUBHOCTL, | — cuna Toka

Ecnu cuna Toka yBenuumsaeTcsa B 2 pasa, TO 3HEPIrUS MarHUTHOrO Nosis yBenuyMBaeTcs B
4 pasa.
OtBerT: yBenuuntca B 4 pasa

3) Acce

I'quemy OBWXXEeHUE MOJIEKYIT Ha3blBaeTCA TENNOBbLIM?

MOJ'IeKyJ'IbI noboro BellecTBa HaxXo4aTCcH B HenpepbiIBHOM OBWXEHUN. CKOpOCTb OBNXEHUA
MOJ1EeKyJ1 CBA3aHa C TeMHepaTyp0|7| BellecTtBa, N3 KOTOporo Coctount C*)I/I3I/I‘-I€CKO€ Teno.
Uem Gonblue CKOPOCTb OBWMXEHUA MOJEKyJql — TeéM Bbllle TeMnepartypa Tena. nOSTOMy
OBWXXEeHNEe MOJIEKYIT Ha3blBaeTCA TENI0BbIM ABWXEHNEM.

19.4. MeToamyeckme maTepuanbl, onpegenswwme npoueaypbl OLEHUBAHUA 3HAHUM,
YMEHUN, HaBbIKOB U (MNN) onbiTa AeATENIbHOCTU, XapaKTepM3yroLwmx atanbl GopMUpoOBaHUA
KOMMeTeHLnN

OueHKa 3HaHUIN, YMEHWI N HaBLIKOB, XapakTepuaytowas atanbl GOpMMPOBaHNS KOMMNETEHLNI
B pamMKax MW3y4YeHUs [OUCLMMNIWHBI OCYLLeCTBMNSEeTCHS B XOAe TeKywen U MNpoMexXyTOYHON
aTTecTauun.

Tekywasa atrectaums NpoBoAUTCH B cooTBeTCTBMM C [MonoxeHmem O Tekylwen aTtrectaumu
obyyvarowmxca no nporpamMmaMm Bbiclwero obpasoBaHus BopoHeXckoro rocygapCTBEHHOMO
yHmBepcuteTa. Tekywas artrectauus nposogutcd B dopme(ax) nMCbMEHHbIX paboT
(koHTpOMbHLIE, TecTbl, nabopatopHble paboTbl); TecTupoBaHus. KpuTepun oueHMBaHUSA
npuBegeHbl BbILLE.

MpomMexyToyHas aTTecTaumst NPOBOAMTCA B COOTBETCTBUM C [MonoxeHneM O NpOMeEXyTOYHOWN
aTTecTaumm obyyaroLmxca no nporpamMmmam Bbicluero obpasoBaHus.

KoHTponbHoO-u3MepuTenbHble MaTepuanbl NPOMEXYTOYHOW aTTecTauun BKIoYaloT B cebs
TeopeTnyeckme BOnpocChl, MO3BONSIOLMNE OLEHUTb YPOBEHb MOSyYEHHbIX 3HAHWIA.
MNpv OLEHVMBaHWM UCMOMb3YKTCA KaYeCTBEHHble LiKanbl OueHok. KpuTepun oueHuBaHUS
npuBeeHbI BbiLLE.
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	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями выпускников):

