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1. MACHOPT IMPOT'PAMMBI YUEBHOM JUCITATLIAHBI

1.1. Obs1acTh NPUMEHEHHUS MPOTPAMMBI
PabGowyas mnporpamma y4eOHOW JUCHMIUIMHBI  SBISETCS  YacThl0  OCHOBHOM

obpaszoBatenbHO Tporpammbl B cootBercTBHM ¢ PI'OC CIIO 13.02.11 Texnuyeckas
IKCIUIyaTauuss MW O0CIy:KHBaHHE JIJEKTPHYECKOTO0 M  IEKTPOMEXaHHYECKOro
o0opynoBanus (MO OTPAC/asAM), BXOJSIICH B COCTaB YKPYIMHEHHOH rpymibl npodeccuit u

cnenuanbHocTeit 13.00.00. DekTpo- M Ten03HepreTuKa

1.2. Mecto AuUCHMIUVIMHBI B CTPYKTYpe OCHOBHOH Npo()ecCHOHAJBLHOM
o0pa3oBaTe/ibHOIl NPOrpaMMbl: JUCIUIUIMHA BXOJUT B 0OIIE00pa30BATENbHBIA ITUKIT
cnenuranbHocTH 13.02.11. TexHuueckast skciTyatanuss 1 oOCITy)KMBaHHE AJIEKTPUYECKOI0 U
AIIEKTPOMEXAHUYECKOTO 000pYy0BaHUs (110 OTPACISIM)

1.3. Leau u 3aaa4m JMCHUIJIMHBI — TPe0OOBaHNS K Pe3yJbTaTaM O0CBOEHUSI
AUCHUILINHBI:

OcBoenue coaepxanus yaueOnou mgucrmmuinabsl OY 1n.02.03 dusnuka obecrieynBaet
JOCTIKEHHE 00yUJaIOIIUMHUCS CIEIYIONUX Pe3yIbTaTOB

npeomemmoie:

- chOpPMHPOBAHHOCTH MPEACTABICHUIN O POJIU U MeCTe (PU3HKH B COBPEMEHHOUN HAyIHOI
KapTUHE MHUpA; MOHUMaHue (HU3UIECKON CYITHOCTH HAOJII0aeMbIX BO BceneHHO sSIBICHMIA;
MMOHUMaHHE poiu (HU3MKH B (POPMUPOBAHUHU Kpyro3opa M (PYHKIIMOHAIBHOW TPaMOTHOCTH
YeJoBeKa Ul PeIIeHUs TPAKTUUECKUX 3a/1a4;

- BJIQJICHHE OCHOBOTOJATAIONIUMH (U3UYECKUMHU TIOHATHSAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPHUSAMH; YBEPEHHOE II0JIb30BaHWE (DU3HUYECKOW TEPMHUHOJIOTHEH W
CHMBOJINKOM;

- BJIIQJICHUC OCHOBHBIMH MCTOJaMHW HAY4YHOI'O IO3HAHUA, HUCIIOJIbB3YCMBIMH B (bI/ISI/IKe:
Ha6J'IIOI[eHI/Ie, OIMMCAaHUC, H3MECPCHUC, OKCIICPHUMCHT, YMCHMHA O6pa6aTI)IBaTB PE3YIbTAThI
I/I3MepeHI/If/'I, O6H3py>KI/IBaTB 3aBUCUMOCTb MCIKOY (bI/IBI/I‘ICCKI/IMI/I BCJIIMYMHAMMU, OOBACHATH
IIOJIYYCHHBIC PE3YJIbTAaThl U A€JIaTh BBIBOIbI;

- cOpMUPOBAHHOCTh YMEHHUS pelIaTh (PU3NUecKue 3a/1auH;

- C(l)OpMI/IpOBaHHOCTB YMCHHA NPUMCHATH IOJIYYCHHBIC 3HAHUA IS 00BICHEHHUS
YCJIOBI/Iﬁ IMPOTCKAHHA (1)I/I3I/IIIGCKI/IX SIBJICHUU B Opupoac W IJjis1 MNPHHATHA ITPAKTHYCCKHUX
peI_HeHI/Iﬁ B HOBCCHHCBHOﬁ KHU3HU,

- c(hopMHUPOBAHHOCTh COOCTBEHHOH TMO3UIMH IO OTHOIIGHUI0O K (QHU3NYECKOU
uHpOpMaINH, MOTy4yaeMON U3 pa3HbIX HCTOUHUKOB.

JIUYHOCMHDbIE.

-4yBCTBO TOPJIOCTH M YB)KEHUS K HCTOPUU U JOCTHKEHHMSIM OTEUECTBEHHOW (pu3MUecKon
HayKd; (PU3MYECKU IPaMOTHOE MOBEIEHUE B MPO(HECCHOHAIBHOM NEATEIbHOCTH U OBITY NMpHU
oOpartieHuu ¢ npudopamu U yCTpOcTBaMu;

-FTOTOBHOCTb K MHPOJOJDKCHUIO 06pa3013aH1/151 1 TIOBBIIICHUSA KBaJII/I(I)I/IKaI_II/II/I B I/I36paHHOI7I
HpO(beCCI/IOHaJ'IBHOI\/II JACATCIIBHOCTH U OOBCKTHUBHOE OCO3HAHHUE poiin (I)I/I3I/I‘-ICCKI/IX
KOMIIETSHIIUM B 9TOM;



-YyMEHHS HCHOJb30BaTh JOCTIKEHHS COBPEMEHHOH (u3nueckoil Haykn M (PU3MYECKHX
TEXHOJIOTHUH U TOBBIIMIEHUS COOCTBEHHOTO HMHTEIICKTYAJbHOTO Pa3BUTHS B BbIOpaHHOM
npodecCHOHAIBHON IeATETHHOCTH;

-YMCHUSA CaMOCTOATCIIBHO I[O6BIBaTB HOBBIC JJIsA cebs (1)I/I3I/I‘-IGCKI/IC 3HAHUA, UCHOJIb3YyA JIA
9TOI'0 JOCTYIIHBIC HCTOYHHUKU I/IH(I)OpMaIII/II/I;

-YMeHI/Iﬂ BI)ICTpaI/IBaTI) KOHCTPYKTI/IBHBIC B3aMMOOTHOIIICHUS B KOMAHIC I10 peIHeHI/IIO O6HII/IX
3a/1a4;

-YMEHHUS YIPaBJIATh CBOEH MO3HABATEIbHOU IEATENILHOCTHIO, IPOBOJAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEJIEKTYaJIbHOTO Pa3BUTHSL.

MemanpeomemHuole:

L.pecynamuenvie

-yMEHHUE TeHePUPOBATh UJICH U ONIPEICIATh CPEACTBA, HEOOXOUMBIC JJIs HX PeaTH3aIiy;
-yMEHHUE aHATM3UPOBATh M MPEJICTABIATh HHPOPMAIIHIO B PA3IMIHBIX BHJIAX.
2.no3nasamenvnole

-UCIIOJIb30BaHUSI  PA3JIMYHBIX BHUJOB TO3HABATEJBHOM JESITEIBHOCTH JUIS  PEUICHUS
(bu3UYecKuX 3a/1ay, MPUMEHEHUS OCHOBHBIX METOJOB IMO3HAHHS (HAONIOACHUS, ONMUCAHUSA,
W3MEPEHUS, IKCTIEPUMEHTA) JIJIs1 U3YUCHHS PA3TMYHBIX CTOPOH OKPYKAIOIICH NeATeIbHOCTH;

-MCIIOJIb30BAHHUSI ~ OCHOBHBIX ~ WHTEIUICKTYaJbHBIX  OTCpallMii: IMOCTAaHOBKH  3aJauw,
(dhopMyIUpOBaHUS TUIIOTE3 aHAIM3a U CHHTE3a, CPaBHEHHs, 00OOIIECHUs, CUCTEMATU3AIIHH,
BBISIBJICHUS] TPUYMHHO—CIICJICTBEHHBIX CBS3EH, OMCKA aHAIOTOB, ()OPMYJIMPOBAHUS BBIBOIOB
IUTSL U3YUYCHHS PA3IMIHBIX CTOPOH (PH3HUECKUX OOBEKTOB, SIBIICHUS U MTPOIIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOAMMOCTh CTAJIKUBATHCS B PO ecCHOHATBHOM chepe;

-YMCHUSA HCIIOJIB30BAaTh Pa3IMYHBIC MCTOYHHUKHU I ITOJTYYCHHA (1)I/I3I/I‘ICCKOI71 I/IH(l)OpMaI_II/II/I,
OILICHUBATH €€ JOCTOBCPHOCTD.

3. KOMMYHUKaGmMUGHAaA

-YyMEHHS TYOJUYHO TPEACTaBISATh pPE3yJbTaThl COOCTBEHHOTO HCCIICJOBAHMS, BECTH
JMCKYCCHH, JOCTYIIHO M TapMOHHUYHO COYeTas COJCp)KaHHs W (OPMBI IMPEICTABISAEMON
nHpopMaIuu;

B pe3yiabTaTe 0cBOeHHSI TUCHUILIMHBI PA3BUBAKOTCS CJleYIONIe KOMIETeHI[UM:

Kon HanMeHoBaHHe KOMIIETEHI A

OK 01. BeiOupate cnocoObl  pemieHus 3afady  Npo(EecCHOHAIBHOM  JEeATeNbHOCTH,
IIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Ocy1ecTBIATh MOUCK, aHAINU3 U UHTEPIPETaliio HH(YOPMAIMK, HEOOXO0IUMON IS
BBITNIOJIHEHUS 33/1a4 TPO(eCCUOHATIbHON IeTEIbHOCTH.

OK 03. [TnaHupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE.

OK 04. PaGotath B KOJJIEKTMBE M KOMaHzae, J(QQPEKTHBHO B3aMMOJAEHCTBOBATH C

KOJJICTaMH, pYKOBOJACTBOM, KJIMCHTAMMU.

OK 05. OcCyniecTBIATh YCTHYI0O M NHCbMEHHYK0 KOMMYHMKAIIMI0 Ha TOCYJapCTBEHHOM
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S3BIKE C YUETOM 0COOEHHOCTEH COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. [IposABIATE IpaXk1aHCKO-NIATPUOTUUYECKYIO MO3UIINIO, JEMOHCTPUPOBATH
0CO3HAHHOE MOBE/ICHNE HAa OCHOBE TPAMIIMOHHBIX 00I€YeIOBEYECKIX IIEHHOCTEH.

OK 07. ConeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIICH CPEJIbl, PECYpCOCOEpeKEHUIO,

3 PEKTHBHO AEHCTBOBATH B UPE3BBIYAMHBIX CHUTYaLIUsX.

OK 08. Hcnonw3oBath cpenctBa (Gpu3nyecKor KyAbTYPhl IJISi COXPAaHEHHS W YKPEIUICHUS
3I0pOBBSI B mporecce  Mpo(ecCHOHAIBHOW  JESITEIBbHOCTH W TOIJIEPKAHHS
HE00X0AMMOTO YPOBHS (PU3HUYECKON MOATOTOBICHHOCTH.

OK 09. Hcnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHOM
JIeSATEITHHOCTH.

OK 10. [Tonb3oBatbest MpodeccHOHANbHON JTOKyMEHTalMeld Ha TOCYJapCTBEHHOM H
WHOCTPAHHOM SI3BIKE.

OK 11. [TnanupoBaTh IpeANPUHUMATENBCKYIO IEATeILHOCTE B MPodeCCHOHANIBHOU cepe.

1.4. PexomeHayeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrPaMMbl M CIUTLIHHBI:
MaKCUMaJIbHOW y4eOHOW Harpy3ku oOydaromerocs 168 gyacos, B ToM ymcIe:
00s13aTeIbHOM ayAUTOPHON yueOHOUM Harpy3ku oOydaromierocs 168 dacos,
CaMOCTOSITEIFHON paboThl oOyuatomierocs: () 4acos.

2. CTPYKTYPA U COAEP)KAHWE YYEFHOM JJUCHUIIJINHBI

2.1. O6beM yueOHO¥i AMCHUIIIMHBI M BUABI YU4e0HOI padoThI

Bunx yaeOHoM paboTh O0bem vacoB
MakcumanbHasi yueOHast Harpy3ka (Bcero) 168
OO0s3arenbHBIE ayTMTOPHBIC YUeOHBIC 3aHATHS (BCETO) 168

B TOM 4YHUCJIC:

MPAKTUYECKHE 3aHATUS U 54

J1abopaToOpHBIC PAOOTHI

KOHTPOJIbHBIE PAOOTHI 4

IIpomeskyTouHas aTTecTanus B (popMe IK3aMeHa




2.2. TEMATAYECKHWH IUIAH U COAEP)KAHUE YYEFHOU JUCIHUATIIINHBI «®U3UKA»

Oo0bem OcBauBaemMble
HaumeHoBaHue Conepxxanue yueOHOro MaTepuaJa, jadoparopHbie padoThl U 4acoB YpoBenn IeMeHTbI
pa3aeyioB M TeM NMPAKTUYECKHE 3aHATHSA, CAMOCTOAITE/IbHAS padoTa 00yUaoumumxcst (ayauTop/ | ocBoeHUs KOMITeTeHIMil
€aMocCT)
1 2 3 4
Pazjnen 1. MexaHuka ¢ 3J1eMeHTAMHU T€OPUHM OTHOCUTEIHLHOCTH 22
Tema 1 BxoaHoii KOHTPOJIBL
Kunematuka

ConepxxaHue yueOHOro MarepuaJa: 4 OK 01
Mexanndeckoe apuxkeHne. OTHOCHTEIBHOCTh ABIKEeHHUsA. Crcrema oTdeTa.
DNeMEHThl KHHEMAaTHKU MaTepUaTbHON TOUKH.
CoOoguoe magenue. Pemenne 3amay. 1,2
JIBmxeHue Tesa, OpoIeHHOTO TOPU30HTAIBHO, IO YTIJIOM K TOPU30HTY.
PaBHOMEpHOE NBIKEHHE 110 OKPY>KHOCTH. OTHOCUTEIPHOCTh MEXaHUUECKOTO
nekenus. [leproandeckoe IBIKEHHE.
JlabopaTopHbie padoThI: 4 OK 03
Jlabopamopnas paboma Nel. Onpedenenue niomHocmu meeépooco mena OK 05
NPABUIbLHOU 2e0MempUyeckol )opmoi.
Jlabopamopuas paboma Ne 2. H3yuenue 08udiceruss meia no OKPYICHOCMU.

Tema 2 Conep:xanue y4eOHOIro MaTepuaJa: 4 OK 01

JAnnamuka OcHoBHas 3agava quHaMukn. Cmra. Macca. 3akonsl HeroToHa.
OCHOBHOM 3aKOH PEISATUBUCTCKON TMHAMUKHU U MAaT€pUATIbHOM TOUKH.
3aKkOH BCEMHpPHOro TAroTeHusa. ['paBuranmonHass mnocrosHHas. Cuiia
TsDKeCTU. Bec 1 HeBECOMOCTD. 1,2
Ilepssoiii 3akoH HeroToHA. Penenue 3anay.
Bropotii 3akon HerotoHa. Pemienue 3amauy.
Tpetuii 3akon Herotona. [Ipumepsl AecTBUS U IPOTUBOICHCTBUA. Pelienue
3ajad.
JlabopaTopHbie padoThI: 2 OK 02
Jlabopamopuas paboma Ne 3. OnpedeneHnue sHcécmrocmu NPYy*CUHBL. OK 04
OK 05




Tema 3
3aKoHBI
COXpaHeHHs B
MeXaHHKe

Conep:xaHue yueOHOI0 MaTepuaJa:

I/IMHYJIBC CHJIbI 1 UMITYJIBC TECJIA. 3aKkoH COXpaHCHU UMITYJIbCA. PeaxkTuBHOC
IBIKeHue. Pemenue 3a1a4.

Pabora cunbl. MomHOCTh. DHEprusi. Teopema. 3ak0H COXpaHEHHS SHEPTHH.
VYnpyrue u HEynpyrue CTOJIKHOBeHHs. Pemenue 3aqayq.

KoHcTpyKkTOpCKAas M TEXHOJIOTHYeCKas TOKYMEHTAlHs.

1,2

OK 04
OK 08

IIpakTnuyeckune padoThI:

Ilpakmuueckaa paboma 1. Pacuém maxkpo u Mmukponapamempog npu
PABHOYCKOPEHHOM OBUNCEHUU.

Ilpakmuueckas paboma Ne 2. Pacuém makpo u Muxponapamempos npu
CB0O000HOM NAOEHUU, OBUNCEHUU BEPMUKANLHO 66epX U NOO Y2loM K
2OPU3OHM)Y.

OK 02
OK 04
OK 05

Paszpnen 2.MoJiekyasipHas (pM3HMKa U TEPMOJIMHAMHUKA

36




Tema 1. Coaepikanue yueOHOro MaTepuaJa: OK 02
OcHnoBbl MKT. OcnoBubie mnonoxkenuss MKT crpoenust BemectBa W HMX  OIBITHOE OK 04
IIOATBEPK/ICHUE. OK 05
KonunuectBo BemectBa. Mouib. [locTosinnast ABoragpo. CKOpoCTH ABUKEHUS
MoJieKyn U ux usmepenue. OnsT HITepHa.
Cuitbl MEXMOJIEKYIISIPHOTO B3auMOACHCTBHS. ['paduk 3aBUCHMOCTH CHII OT
paccrosHus. Paguyc MOJeKyaspHOTo 1eHCTBUS.
Wneanphelii ra3. [lapamerpsl ra3a: nasienue, 00béM, Temneparypa. [lonstue
Bakyyma. OcHoBHoe ypaBHeHue MKT razos.
TemmepaTtypa kak Mepa cpeJHE KHHETHYECKOW SHEPTUHU Xa0TUHYECKOTO
newkenust wmonekyn W =3/2KT. [Ilocrosanas bonbimana.  Cpeassis
KBaJpaTHMYHas CKOPOCTh MOJIEKYyNl rasa. TepMoauHaMMuecKkas MIKajia
Temmneparyp. AOCONIOTHBIN HYJIb.
OObemMHEHHBIM Ta30BBIM 3aKkoH. YpaBHeHune MeHnneneeBa-Kmaneipona. 1,2
MoutekynsipHasi ra30Basi HOCTOSIHHAS.
W3onpoueccel. ['paduku. Pemenne 3anay.
JlaGopaTopHblie padoThbI:
Jlabopamopuas _paboma Ne 4. Onpedenenue uucia MOAeKYI 8
Memaniuyeckom meine.
IIpakTuyeckue padorTbi:
IIpaxmuueckas paboma Ne 3. Pacuém maxkpo u Mmuxponapamempos c
npumeneruem ghopmyn Menoeneesa-Knanetipoua.
Tema 2. Copepxanue yueOHOro MarepuaJa: OK 04
OcHoBbI BuyTtpennsis »Hepruss raza u crnocodbl e€ wu3MeHeHus. l3meHeHue OK 08
TepMonuHAMUKHM | BHYTPEHHEH OSHepruM rasa B TIpOLIECCe COBEpIICHUS paboOThl U
Terionepenadn. [lepoe Hayamo TepMOIMHAMUKN. 12
:

Pabora raza npu umzomnpoueccax. Pu3nyeckuil CMBICI MOJISIPHON Tra3oBoOi
OCTOSIHHOM. [IprMeHeHne 3aKkoHa TEPMOIMHAMUKH K U30IIPOLIECCAM.
HeoOpatumocTs TemnoBbIX mpoueccoB. [IpuHIUN JeWCTBUS TEIIOBBIX
marrH. KITJ[ TenioBsix MaiivH.




JlabopaTopHble padoThbI: 4 OKO02
Jlabopamopunas padoma Ne 5. Onpedenenue yOoeibHOU MenI0EMKOCIU OK 04
sewecmaa. OK 05
Jlabopamopuas paboma Ne 6. Onpeoenenue KIIJ] nacpesamens.
Tema 3. Conepxxanue yueOHOro MaTepuaJa: 10 OK 04
ArperatrHbie [Tousitre daswl BemecTBa. HackIeHHBIH Map u ero CBOMCTBA. OK 08
COCTOSIHME Bnaxxnocts Bo3ayxa. Touka pocel. [Ipubopsl st onpeneneHus: BIaKHOCTH
BellecTBa U BO3]lyXa.
(¢a3zosbie nepexoabl | Kunenue.
XapakTepUCTUKN KUJKOTO COCTOSIHHSI BELIECTBA. DIIMJKHHMIM TOPAJIOK.
[ToBepXHOCTHOE HATSKEHUE. 1,2
CmauuBanue. KanuuisipHbie siBICHUS.
Kpucrannuueckoe u amopdHoe cocrosiHue BemiecTBa. [lanbHuil mopsaok.
THUITBI KPUCTAININYECKUX PEIIETOK.
[InaBnenue n kpucrammusanus. M3mMeHnenne o0béMa U MIIOTHOCTH BEIIECTBA
MPU TUIABJICHUA W KPUCTAJUIM3AIMU. TeIoBO€ paciliupeHue TBEPIBIX Tell.
Pemenue 3amau.
JlabopaTopHbie padoThI: 6 OK 02
Jlabopamopnas paboma Ne7. Onpeodenenue Ko3ghhuyuenma OK 04
NOBEPXHOCMHO20 HAMSANCEHUS HCUOKOCU MEMOOOM KANeb. OKO05
Jlabopamopuas paboma Ne8. Onpeoenerue abcortomuou u OMHOCUMENbHOLU
BILANCHOCMU 8030YXA, MOYKU POCHL.
Jlabopamopuas paboma Ne 9. Onpedenenue kospguyuenma nuHeuHo2o
pacuiuperus meépovix meil.
Pa3nen 3.0cHOBBI DJIEKTPOAMHAMHUKHT 50
Tema 1 Conepxanue yueOHOro MarepuaJa: 10 OK 02
JJIeKTpUYecKoe DNEKTPUYECKUE SBJICHHS. DJIEKTPUUECKHE 3apsiibl. DJNEeKTpu3auusd. 3aKoH OK 04
noJjie COXpaHEHHUs OJIIEKTpUYECKHX 3apsaoB. 3akoH Kynona. Dnexrpuueckas OKO5
MOCTOSIHHAS BaKyyMa.
DNEKTpUYECKOE TMOJe€ W €ro HampspkEHHOCTh. [lpuHmmn cynepno3unmu
aneKTpudeckux nosei. I'padudeckoe n3o0pakeHne AEKTPUIECKUX MOJIEH. 1,2

PaboTa 31eKTpruUecKoro 1noJis N0 NepeMeNeHHIO 3apsiI0B.

Ilotenmman u pasHOCTh NOTEHUUAIOB. CBSA3b MEXKIY HAIPSDKEHHEM W
HaIpPSHKEHHOCTBIO.

[IpoBOIHMKNM W JUAIEKTPUKU B DJIEKTPUUECKOM IIOJIE. ODJIEKTPOEMKOCTD.
KonpaeHncaropbl. DHEprus 3J€KTPUYECKOro NOJIs KOHAEHCATOpa.
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Tema 2 Coaepikanue yueOHOro MaTepuaJa: OK 04
3aKkoHbI dusznyeckue OCHOBBI MIPOBOJUMOCTH METAJLIOB. [TocrosHHBII OK 008
NMOCTOSIHHOT O ANEKTPUYECKUI TOK, €ro XapaKTePHCTUKH. YCIOBUSI, HEOOXOIMMBIC IS
Toxka BO3HMKHOBEHHs TOoKa. 3akoH Owma g ydactka nenu. ConpoTHBIEHHE
JIEKTPUYECKON LIETH, €r0 3aBUCUMOCTb OT TEMIIEPATYPBHI.
O/1C. 3akon Oma ans nmonHo# uenu. IlocnenoBaTenbHOE U MapalliesibHOE
COCIMHEHUE TPOBOJHUKOB M HCTOYHUKOB TOKa. Pemenue 3amau. Pabora,
MOIITHOCTb, TEIJIOBOE JCUCTBHUE TOKA. 3akoH JIxoyins-JIenma.
JlabopaTopHble padoThbI:
Jlabopamopnas paboma Ne 10. Onpedenenue yoenbHO20 CONPOMUBTIEHUS
NpPOBOOHUKA.
Jlabopamopuas paboma Ne 11. Onpedenenue OauHbl NPOBOOHUKA NPU 1,2
NOMOWU amnepmempa u 601bmmempa.
Jlabopamopmnas paboma Ne 12. Onpedenenue I/]C u eHympenne2o
CONpoOmuGIenHUss UCMOYHUKA MOKA.
Jlabopamopnas paboma Nel3. Hccnedosanue 3zasucumocmu MOUWHOCMU,
nompeo.aaeMou 1aMNOU OM HANPANCEHUsL HA €€ 3AACUMAX»
Jlabopamopnas paboma Ne 14. Ilocmpoenue epaguxa 3asucumocmu
MOWHOCMU TAMNbL OM HANPANCEHUS. HA e€ KOHYAX U CUIbl MOKA 8 Hell.
IIpakTuyeckue padorTbi:
Ilpakmuueckas paboma Ne 4. Pacuém napamempos 31eKmpuueckux yeneu
npu noce008amenbHOM U NApaLelbHOM COeOUHEeHUU.
Tema 3 Conep:xanue y4eOHOIro MaTepuaJa: OK 03
DJIeKTPUYECKHUH TOK | DJIEKTpUUeCKUd TOK B MerTauiax. (OCHOBHBIE MOJIOKEHUS TEOPHUH OK 05
B Pa3JIHYHbIX ANIEKTPOHHOW MPOBOAUMOCTH MeTayuia. 3akoH JDxoynsg-JleHna ¢ Touku
cpenax 3peHusl AIIEKTPOHHOMN TEOPUH.
DNeKTpUUECKUN TOK B NIEKTPOIUTaX. 3aKoHbI nnekTponuza(Dapanes). 123
12y

DIEeKTPUYECKUN TOK B ra3ax U BaKyyMe.

DNEeKTpUYECKU TOK B TMOJYNPOBOJHUKAX. Buabl MOJIyIpOBOJHHUKOB.
CobcTBeHHAs ¥ TPUMECHAs MPOBOJAUMOCTH TOTYIPOBOIHUKOB. P-N-mepexo.
3aBUCUMOCTh CONPOTUBIICHUSI TOJYNPOBOAHUKOB OT TEMIEpaTypsl H
OCBEIIEHHOCTH.
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Tema 4 Coaepikanue yueOHOro MaTepuaJa: 4 OK 01
MaruuTtHoe mosie | OTKpeiTHE MarHuTHOro moJisi. CBOMCTBA MAarHUTHOrO TmoJis. JIuHUM OK 07
MAarHuTHOM UHAYKIMU. [IpaBuio nmpaBoro BUHTA.
3akoH Awmmepa. MarnutHas ~ TIOCTOsIHHAas ~ BakyymMa.  MarauTHas 1,2,3
npoHUIaeMocTh cpeabl. Cuna ammepa. WHIYKTUBHOCTh MAarHUTHOTO TIOJISAL.
Pabora marautHoro mons. Ilorok marmutHO¥M umHaykiuu. Cuia Jlopenua.
MarHuTHbIE CBOMCTBA BEILIECTBA.
JlabopaTopHble padoThbI: 2 OK 02
Jlabopamopnas paboma Ne 15. H3yuenue ceoticme MacHumHo20 nois. OK 04
OK 05
Tema § ConepxxaHue yueOHOro MarepuaJa: 6 OK 04
daexkTpomaruutHas | Otkpeitue OMU. Omnbitel ®apanes. O/C wuHAYKIMM TpU  JABHXKEHUU OK 08
HHIYKIUSI MIPOBOJIHUKA B MAarHUTHOM TIOJIE.
3akon OMMU. Ilpasuno Jlenna. BuxpeBoe snektpuueckoe mnoje. Pemenne 1,2
3azad.
Camomnnykumsa. OJIC  camomHaykumu.  MHOYKTMBHOCTB.  DHEprus
MarHUTHOTO MOJIS.
JlabopaTopHbie padoThI: 2 OK 02
Jlabopamopnas paboma Ne 16. H3yuenue s61eHus 21eKMpOMASHUMHOLU OK 04
UHOYKYUU. OK 05
Pasnen 4.Kosie0anus 1 BOJHBI 48
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Tema 1
Mexannueckue
KOJI€0aHUA M BOJHBI

Coaepikanue yueOHOro MaTepuaJa:

Konebanuss ¥ BOJHBL. YCIOBHMS BO3HMKHOBEHHS KojicOaHuil. BeauduHsl,
XapaKTepU3yIOIIKe KoJieOaHus. YpaBHEHHE KOJIeOATEIhbHOTO JIBHKEHUS.
I'padux. YpaBHEHHE CKOPOCTH, YCKOpPEHHs, CWIbI W 3Hepruu. llepmoss
KoJieOaHU MasiTHUKOB. MeXaHWYEeCKU PE30HAHC.

BonHbI TIpo10TbHBIE W TIONIEPEYHBIC. Y CIIOBUS BO3HHUKHOBEHUS. BenndnHEI,
XapaKTepHu3yloliye BOJHbl. BoyiHOBbIE MOBEpXHOCTHU. Jlyd BOJIHBI. 3BYKOBBIE
BOJIHBI.

SBnenus, HaONrOAAOIIMECs MPU PACHPOCTPAHEHUHM BOJIH: IOIJIOIIEHHE,
OTpa)keHHe, IpeJoMIIeHUE, NHTepepeHIus U TudpaKus.

JlabopaTopHble padoThbI:

Jlabopamopnas paboma Nel7. Onpedenenue yckopenus c60000H020 NAOeHUs
npu NOMOWU MamemMamu4ecko20 Masmuukda.

Jlabopamopnas paboma Ne 18. Hccnedosanue 3asucumocmu nepuooa u
yacmomsl C80O0OHBIX KONEOAHUL MAMemMamuiecko2o MAsmHuKa om e2o
ONIUHDL.

10

1,2

OK 02
OK 04
OK 05

Tema 2.
JJIeKTPOMarHuTHbIE
KOJIe0aHUS U
BOJIHBI.

Conep:xanue y4eOHOIro MaTepuaJa:

Bpamienue pamku B OJHOPOJAHOM MarHuTHOM moJie. [lepemMeHHBINH TOK.
NHayKIMOHHBIM reHepaTop.

AKTUBHOE, UHIYKTUBHOE U €eMKOCTHOE COTIPOTHUBIICHUE B IIETIH MEPEMEHHOIO
TOKa.

3akon Oma nig ydyacTka Iy IepeMEeHHOro Toka. JleicTBuTenbHOE
3HauUeHUE TOKa M HampspkeHus. MourHocTh nepeMeHHoro toka. [lepemaya u
pacnpocTpaHeHue EeKTPUIECKON SHEPTUH.

CBOOOIHBIE ~ DIIEKTPOMATHUTHBIE  KONeOaHWs, WX  MOJy4eHHEe B
kosnebarenbHOM KOHTYpe. [IpeBpaliienue sHepruu B kosiedaTeIbHOM KOHTYpE.
®opmyna Tomcona. SIBieHHE NEKTPUUECKOTO PE30HAHCA.

Teopuss MakcBenina. DIEeKTPOMarHUTHOE IOJIE M €r0 pacHpoCTpaHEHUE B
BH/JIE JIEKTPOMArHUTHBIX BOJIH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

14

1,2

OKO04
OK 08

Tema 3
I'eomerpuueckas
ONTHKA

Conep:xanue yueOHOro MaTepuaa:
JInn3zel. OcHOBHBIE TOUKU U IMHUM. [locTpoenne uzobpaxkenuii. @opmyna.

1,2

OK 02
OK 04
OK 05

JlabopaTopHbie padoThI:
Jlabopamopuas paboma Ne 19. Onpedenenue ¢hokycHo2o paccmosHus IUH3bL.

OK 04
OK 08
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Tema 4 Coaepikanue yueOHOro MaTepuaJa: 12 OK 02
BoaHoBasi onTuka | DieKTpoMarHuTHas npupoja csera. CKOpoCTh CBeTa. 3aKOHBI OTPAXKEHUS U OK 04
npenomiieHus. [lonHoe BHyTpeHHEE OTpaskeHHUE. OK 05
Hucnepcusi cBera. Crnektpel. [lokazarens npenomiieHus cpensl. JnuHa u
4acTOTa CBETOBOW BOJIHBI.
Korepentusie Bosnbl. WHTepdepenius cBera. YCIOBUS yCWICHUS U 1,2
ocnabnenus BoJiH. [IpuMeHenue nnreppepeHny.
Hudpakamst  cBera. Omeir  KOnra.  [udpakuuonHas  pemérka.
Hudpaxkuronnslii ciektp. [lonarue o nonspuzanuu. [lonspous.
DONEeKTpOMarHUTHOE U3IYyYeHHE pa3JIMYHbIX JMANa30HOB JUIMH  BOJIH:
PaavoBOJIHBI, UHPpaKpacHOe, YIbTPadruoIETOBOE U PEHTTEHOBCKOE.
JlabopaTopHble padoThbI: 4 OK 02
Jlabopamopnas paboma Ne 20. Onpedenenue noxazamensi NpeioMIeHUs. OK 04
cmekid. OK 05
Jlabopamopnas paboma Ne2l. Habniodenue cniowinvlx u JUHeUYambvlx
CNeKmpoa.
Pa3nen S.KBantoBasi ¢pusuka 12
Tema 1 Conep:xaHue yueOHOro MaTepuaJa: 4 OK 02
KBanToBasi ontuka | Pacripenenenue sHepruu B criekTpe u3inydeHus. KBaHToBas Teopus IJIaHKa OK 04
00 m3myyenun. KBaHToBas mpupoja cBeTa. DHEprusi U UMITYJIbC (POTOHOB. 19 OK 05
Buemnawuit potosrdpdexr. Onbitel CToIETOBA. ’
3akonbl ¢GoTodpdexra. VYpaBHenwe OiiHmTerHa A GoTodrddexTa.
[Tpumenenne dororddexra.
Tema 2 Coaep:xaHue yueOHOro MaTepuaJa: 2 OK 04
®usnka aroma u | CoctaB aToMHBIX sfep. OTKpBITHE MO3UTPOHA U HEUTpPOHA. SlnepHbIe CHUJIBL. OK 08
aTOMHOIO s/Ipa JledexT macchl. DHEprus CBSA3U aTOMHBIX SJIED. 1,2
Jlenenue TSHKENBIX aTOMHBIX SJIEp, LIETTHAS Peakius AejeHus. YIpasisemas
L[EMTHAs PEeaKIIUsL.
IIpakTnuyeckne padoThbI: 2 OK 02
IIpakmuyeckasa _paboma Ne 5. H3zyuenue oOenenusi sopa amoma ypawa no OK 04
Gomoepaguam mpexos. OK 05
Tema 3 Coaepikanue yueOHOro MaTepuaJa: 2 OK 02
TepmosinepHbIii TepMmosiiepHbIii CUHTE3 U YCIOBHUS €ro ocyluecTBieHus. bamanc sHeprum u 1,2 OK 04
CHHTe3 yCJI0BHS €ro ocymiecTBieHus. [IpobGiema TepMosiepHON SHEPTEeTHKH. OK 05

14




IMpakTHyeckune padoThi: 2
IIpakmuueckas paboma Ne 6. H3zyuenue mpexoe 3apsiscenHbix 4uacmuy no
Gomoepagusm.

OK 04
OKO08

Bcero: 168

W3 nux aAyJMTOPHBIX YaCoOB: 168

J1s XapaKTepUCTUKU YPOBHSI OCBOEHMsI y4eOHOI0 MaTepualla UCIOJIb3YIOTCA CIIEAYoNIre 0003HaYeHus:
1. — 03HaKOMUTENBHBIH (y3HABaHUE paHEEe U3yYEHHBIX 0OBEKTOB, CBOMCTB);
2. — peTpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3Iy, HHCTPYKIIMH WM TTOJT PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (IJTAHUPOBAHKE U CAMOCTOSITEIHLHOE BBITIOJHEHHE ICATCIILHOCTH, PEIICHHE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI

3.1. Mamepuanvno-mexnuueckoe obecneuenue

Peanuzanuss yueOHON aucUMIUIMHBL TpeOyeT Hainuuus ydyeOHOro KabOWHeTa U
nabopatopuu. (r. Kamenck-Ypanbckuid, yi. AmomunueBas, 1. 60, kabunet gusuxu Ne 204)

OGopynoBanue yueOHOro KaOnHeTAa:

[TocamounbIe MeCTa IO KOJTUYECTBY O00YJIArOIIUXCS

PaGouee mecTo mpernogaBarers.

Cron 1eMOHCTpalMOHHBIH.

JHocka.

Moiika.

[Tpubopsl A5 IpPOBEAEHUS IEMOHCTPALIMIOHHOTO 3KCIIEPUMEHTA.
Ta6muma MenneneeBa JI.1. Tabmuma CH.

KomruiexTsl 060py10BaHust 17151 TPOBEACHUS JIAOOPATOPHBIX PadoT.

© o N R wWDN R

Meroandeckue yka3zaHuUs 1O MPOBEACHUIO Ja0OPATOPHBIX U MPAKTUUECKUX PaboT.

[EEY
©

Tabnuipl Mo U3yYEHUIO TEKYIIEro MaTepuana mo Gpusuke.

[EEY
=

. [lIxana 3neKTpOMarHUTHBIX U3JTy4EHUMN.

[EEY
N

COopHuKH 337124 10 PU3UKE.

[EEY
w

Tabnuipl 4711 UHAUBUAYAIBHOTO TIOJIE30BAHUS CTYACHTaAMHU.
14. ]JleMoHCTpaIMOHHBIC BUJIEO PECYPCHI TTO TEMATHKE Kypca.

B kabuHere MODKEH OBITH MPEACTABIICH MOJHBIA KOMIUIEKT JOKYMEHTAIMU, y4eOHbIe KHHTH,
ANIEKTPOHHBIE TTOCOOHS.

Texnuueckue cpeacTBa 00y4yeHHs :
- KOMIIBIOTEP;
- UIHTEepaKTUBHAs JOCKa.

JleMOHCTpanMOHHOE U JIaDOpaTOpHOE 000Py/I0BAHHUE:

Bun noco6us (Mmonenu, crenapl, | Haumenoanue mocoous Kon-Bo
MJIaKaThl, BUJCO (PHIIBMBI)
Crenp «Kpucrannuyeckue pereTkm 1
Crenn I"azoBsie 3akonbl: OnbIT boitns (1660r); 1
Omnpit Ulapns (1787r); 1
Onmnpit ['eit-Jlroccaka (1802r)» 1
Crenp «3axoH Kynona (Kynon1785r)» 1
Crenn «DNEeKTPOMAarHUTHAS MHAYKITUSD) 1
Crenp «OJIEKTPOMAarHeTu3M U 1
JIEKTPOMArHUTHAsI UHAYKIHS» 1
Crenn «DNEeKTPOMarHUTHAs MHAYKIUS) 1
Crenp «MarHuTO3IEKTPUYECKUN 1
U3MEPUTENBbHBIA TPUOOP» 1
Crenp «IlocTosiHHBIE MATHUTHI U 1
JIEKTPOMArHUTBD» 1
Crenn «/lelicTBUE MarHUTHOTO I10JIs1 HA 1
IPOBOJTHUK C TOKOM) 1
Crenn «OmpIT Opcrena (1820r); 1
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Oneitr Amnepa (1820r)»

1

Crenp MarsuTtHO€ 110JIe MIEKTPUIECKOr0 TOKa 1
Crenp «QIIEKTPUUECKUI TOK» 1
Crenp «PaboTa ¥ MOIITHOCTB 3JEKTPUIECKOTO 1
TOKa 1

Crenp «QIIEKTpUYECKasi EMKOCTb) 1
Crenn DJIIEKTPOJABIIKYIIAS CUJIA U HANIPSKEHUE 1
Creun «INEKTPOMarHUTHAST HHIYKIIHS 1
(Papageii 1831r)» 1

Crenp «B3aumMonHaAyKIUA» 1
Crenp «CaMOMHTyKIIHSI» 1
Crenp «OtkpeiTHe nekrpoHa (Tomcon 1897r); 1
3aKOHBI JEKTPOJIH3A - 1

(Papaneii 1822-1834rr)» 1

Crenp «QIIEKTPUYECKHI TOK B IEKTPOJIUTAX)» 1
Crenn «OmnpeneneHue 3apsija JEKTPoHa 1
(Modde 1912r); 3akon Oma (1825r)» 1

Crenn «ONEKTPOJUTHYECKHE KOHACHCATOPBD) 1
Crenn «Konzaencaropbel neEpeMEHHON EMKOCTH 1
Crenn «KoHIeHCcaTOphl MOCTOSHHOM €MKOCTH 1
Crenn «AKKYMYJISITOPBI; 1
ConpoTHBIEHUE TOCTOSIHHOW BETUYUHBI 1

Crenn «BpIpsAMUTETN 1
Crenn «Tpanchopmarop; 1
["eHepaTop nepeMeHHOro TOKa 1

Creun «INEKTPOEMKOCTb; 1
CoenuHeHne KOHIEHCAaTOpa B 6ataperoy 1

Crenn «Tepmopesnctopsl U HOTOPE3UCTOPHI; 1
PeocTaTbl 1 MOTEHIIMOMETPHI» 1

Crenn «OnpIT MaiikenscoHa; 1
TexHuyeckne npuMeHeHus 1

uHTEphEPCHITUNY 1

Crenp «IIpumeHeHue ynpTpa3ByKa; 1
MeTo /16l IPUMEHEHHS U30TOMOB U 1

TEeXHHUKa 0€30MaCHOCTH» 1

Crenn «A.I'. Cronetos (1839-1869rr); 1
PentrenoBckas TpyOka (cxema)» 1

Crenn «SnepHblii peakTop; 1
Macc-crekTpomMeTp» 1

Crenn «OCHOBHBIE CBETOTEXHUYECKHE 1
BenuuKnHbl; Cxema onbita Pesephopaar 1

Crenp «Cxema ONTHYECKOM 3aIuCH 3BYKa; 1
I1.H. JleGenes (1866-1912rr)» 1

Crenp «3aBUCUMOCTb MACChl OT CKOPOCTH 1
nBKeHus tena; Crnekrporpad» 1

Crenp «CxeMa ONTHYECKOT0 BOCIIPOU3BEICHMS 1
3ByKa; PyOMHOBBII J1a3ep» 1

Crenp «DHepreTryecKas CUCTeMa; nepejaya u 1
pacnpeesIeHue SHEPTUI» 1

Crenn Pagunonokarus A.C. ITonos (1859-1905) 1
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Crenp «CeTeBoil paluOIIPUEMHUK; 1
KOMOMHHPOBAHHBIC JIAMITBD) 1
Crenp «QJIEKTPOHHBIE JIAMIIBI; 1
MIOJIYTIPOBOTHUKOBBIE TPHUOIbI) 1
Crenp «Mukpockon; TeneBuaeHue» 1
Crenp «MHKpOCKOI» 1
Buneopmibsm «ABuaHecymumi kpeiicep 1
«Anmupan H.I' Ky3nenos» 1
Buneodmibem «ATOMHas pakeTHas MOJABOJIHAS JIOIKA 1
«Taiipyn» 1
Buneopmibsm «boesoii Beproser Ka-50 1
«Yepnas akymna» 1
Crenp «OCHOBHbBIE €TMHUIIbI U3MEPEHUS 1
BenuyuuH B CU1» 1
Crenp «Ilepnonnyeckas cucreMa XUMHYECKUX 1
anemenToB JI.11 MenneneeBay 1
Crenn «[IIkana JIeKTPOMArHUTHBIX BOJIHY» 1
3.2. Hugpopmayuonnoe obecneuenue 00yuenusn
Ilepeuenv ucnonv3yemwvix yueonvix uzoanuii, Hnmepuem-pecypcoe, 00noaiHumenvHou
Jumepamypol
[lepeyeHr peKOMEHAYEMBIX YyUeOHBIX W3IaHuN, HHTEepHET-PeCypcoB, MOTOJHUTEIBHOMN

JTUTEPaTyphl

Oun-1

Ou-2

Ou-3

OcHOBHBIE HCTOYHUKH

Konctutymus Poccuiickoit  denepanuu  (mpuHsTa
BCEHAPOJHBIM roJyiocoBanueM 12.12.1993) (¢ yuerom
MOTNPABOK, BHECEHHBIX benepanbHBIMU
KOHCTUTYIMOHHBIMU 3akoHamMu P® o mnompaBkax K
Koncturynuu P® ot 30.12.2008 No 6-DK3, or
30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4. —
Cr. 445.

®enepainbHblil 3ak0H OT 29.12. 2012 Ne 273-D3 (B pen.
¢denepanbubix 3akoHOB OT 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot
23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-d3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, or
05.05.2014 No 84-®3, ot 27.05.2014 Ne 135-@3, ot
04.06.2014 Ne 148-®3, ¢ wu3M., BHECEHHBIMH
O®enepanbHbiM 3ak0oHOM 0T 04.06.2014 No 145-03)
«O0 obpazoBanun B Poccuiickoit denepanum.

IIpuka3 MunucrepctBa oobpa3oBanus u Hayku PO «O6
YTBEP)KICHUU  (ellepalbHOTO  TOCYJapCTBEHHOTO
00pa30BaTENILHOIO CTAaHAAPTa CpeAHero (IMOJHOrO)
oOrmiero oOpa3oBaHus» (3aperucTpupoBaH B MUHIOCTE
P®D 07.06.2012 Ne 24480).
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ou-4

Ou-5

OU-6

Oou-7

Ou-8

Ou-9

OHn-10

On-11

[Tpuka3z Muno6pHayku Poccun ot 29.12.2014 Ne 1645
«O BHeceHuu u3MeHeHuil B llpuka3 MunHucrtepcTsa
oOpazoBanusi u Hayku Poccuiickoit ®enepanuu Ot
17.05.2012 Ne 413 “O06 yrBepx)aeHuU (enepaibHOTO
rocy/lapCTBEHHOro  00Opa3oBaTeIbHOrO0  CTaHJAApTa
cpenHero (MoJaHOro) 001Iero oOpa3oBaHus ».

[Incemo JlenaprameHTa rocyaapCTBEHHOM IOJIUTHKY B
chepe moaroroBku paboumx kagpo u IO
MunoOpuaykn Poccunm ot 17.03.2015 Ne 06-259
«PexomMeHmaMM MO OpraHW3ali  TOJyYEHUS
cpenHero ooOmero o0pa3oBaHus B Mpejesiax OCBOCHHS
00pa3oBaTeIbHBIX porpamMm CpeaHero
npodeccuoHaIbHOrO0 00pa3oBaHus Ha 0a3e OCHOBHOTO
obumiero  oOpa3oBaHMs C  y4yeToM  TpebOoBaHUU
denepadbHBIX TOCYJApCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIApTOB W  TOJydaeMod  mpodeccuu  WIu
CTEINATBHOCTH CpeaHero npoecCnOHATFHOTO
00pazoBaHUM.

®wusuka. 10 k1. ba3oBeIil ypoBEeHB: yICOHUK

Ousmka. 11 xkmacc: yueb. mma  oOmieoOpa3osar.
OpraHu3aliiii ¢ TPWI HA DIEKTPOH. HOCHUTEIEH:
0a30BbIi ¥ IPODUII. YPOBEHB

dusnka A CPEeAHUX  CHCHHUAIBHBIX  yUCOHBIX
3aBe/IcHUN: Y4eOHUK- 8-€ U3/1., CTEPEOTHUITHOE

3amaun ¥ Bompockl mo ¢usuke: Yueb. mocos: s
ccysoB / Ilog pen. P. A. I'magkoBoii

3amaun ¥ Bompockl Mo ¢usuke: Yueb. mocod: s
ccysoB / Iloxg pen. P. A. I'magkoBoii

duszuka Ui Opodeccuit M cHenManbHOCTEH
TeXHUYecKoro mnpodmis. KoHTposbHbIE MaTepuansbl:
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KacbsaHoB,
B. A.

Msaxkuiues
I. sl.

Knanos JI.
C.,
Knanos I'.
JL.

I'nagkoBa
P. A,
MoaukoB
dD.C

I'maakoBa
P. A.,
Kocopykos
A.Jl

JAMuTpHeBa
B.®.,

M.:Ipoda,
2013

M.:
[Ipocenienue,
2013

M.: N1
«AnpsaCc»,2008

M.:
OUSMATIINT,
2006

M.:
OUSMATIINT,
2008

M., 2014.



Ou-12

OHn-13

Ou-14

OU-15

o0 AW

®© N

10.
11.
12.
13.
14.

15.

yueb. mocobus g yupexxaeHuidl cpen. mpod. Bacumiabes

obpazosanus / B.®.[Imutpuena, JI.1.Bacuibes. JLU.

WnmocTtpupoBanHblil atinac no ¢usuke: 10 kimacc. KacbanoB, M., 2010.
B. A.

WnmroctpupoBanHblii atiiac no gusuke: 11 kimacc. Kacbanos, M., 2010.
B. A.

O®uzuka s npodeccuid W cnenuanbHocTed  JImuTpueBa M., 2014.
TexHuyeckoro mnpoduid. COopHuk 3amad: yueb. B.D.

nocobue Juisi 00pa30BaATENBHBIX YUPEKICHUN Cpel.

po@d. obpazoBaHusl.

Ouzuka s npodeccuid W cnenuanbHocTed JImuTpueBa M., 2014.

TEXHUYECKOTO npoduns: Y4eOHUK s B.OD.
00pa3oBaTeNbHBIX  YUPEKACHUH  Cpel. pod.
o0pazoBaHwUsI.

HuTepHeT-pecypcebl:

www.fcior.edu.ru/ (Demepanbublii  1EeHTp  HHGOPMAIMOHHO-00pa30BaTEIbHBIX
pecypcoB).

www.booksgid.com/ (Books Gid. DiekrpoHHas OHOIHOTEKA).

www.globalteka.ru/ (I'mo6anreka. I'mobanbHast GHONMMOTEKA HAYIHBIX PECYPCOB).
www.window.edu.ru/ (EauHoe 0KHO HOCTyIa K 00pa3oBaTeIbHBIM pecypcam).
www.st-books.ru/ (Jlyumas ygeGHast muteparypa).

www.school.edu.ru/ (Poccuiickuii oOpa3oBaresbHbIi moprai. JoCTyITHOCTh, Ka4eCTBO,
3(h(HEKTUBHOCTB).

www.ru/book/ (DaekTponHas OMOIHOTEYHAS CHCTEMA).

www.alleng.ru/edu/phys.htm/ (O6pa3oBatensubie pecypcbl MHTepHETAa — DU3HKA).
www.school-collection.edu.ru/  (Eaunas kosutekiusi mudpoBbIX 00pa30BaTEIbHBIX
pecypcoB).

https//fiz.1september.ru/ (yue6HO-MeTOAMUEeCKas TazeTa «Du3ukay).

www.n-t.ru/nl/fz/ (HoGenerckue aypeatsl Mo Gpunke).

www.nuclphys.sinp.msu.ru/ (Slaepuas pusuka B Uatepuere).

www.college.ru/fizika/ (IToaroroska k ET'D).

www.kvant.mccme.ru/  (HaydHO-TIOMYJIAPHBIA  (DU3HKO-MATEMATHUYECKUN KypHAI
«KBanTt»).

www.yos.ru/natural-sciences/html/ (ectecTBeHHO-HAYYHBINH KypHAT JUIS MOJIOJICIKH
«[1yThb B HAyKY»)

B cnyuae m3meHeHus rpaduka oOpa3oBaTeNbHOTO MpoIlecca M MEpeBOJa OOy4arouIuxcs Ha
IMCTaHIIMOHHOE O00ydeHHe, BO3MOXKHO MPOBEJCHUE 3aHATUH, KOHCYIBTAMN C MPUMEHEHHEM
nporpamm Zoom, SKype u T.x.
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHUSI YUYEBHOM

JUCHUIINHBI

KoHTpones W oOIeHKa pe3yJbTaToOB OCBOCHHS YYEOHON TUCHMIUIMHBI OCYHIECTBISIOTCS

MperoiaBaTesieM B IpoIiecce IMPOBEICHUS JICKIMOHHBIX 3aHATUH U J1a0OpaTOpHBIX pPadoT,

TCCTUPOBAHUA, 4 TAKIKC BBIIIOJIHCHUSA O6yanOHIHMHC$I HHIUBUAYAJIbHBIX 3aI[aHI/II\/JI, IIPOCKTOB,

HUCCJIEJIOBAHUI.
Koabl
Pe3yabTaTnl 00y4yeHust Pe3yabTaThl 00yueHus (popmupyembix
001X
KOMIIeTEeHIUii
Ilpeomemmnuwie:

- c(hOpPMHUPOBAHHOCTh TpeACTaBICHUHN | BXOMHON KOHTPOJIB: OK 01
0 poimu U MecTe (U3UKA B COBPEMEHHOM | -TTMCHMEHHOE
HAay4dHOW KapTUHE MHpa; TIOHHUMaHUE | TECTUPOBAHUE;

(M3UYECKON CYITHOCTH HAOII0JAaeMBbIX BO
Bcenennoii  siBieHui; TNOHMMaHue poJi | TeKymuid KOHTPOJIb: OK 02
¢uzukn B QopMHpOBaHMHM Kpyrozopa U | “TUCBMCHHBIC OTBCTBI Ha
(QyHKIMOHANBHOM T'PaMOTHOCTH dYesoBeka | BOTIPOCRL
JUTSI peIIeHUs TPAKTUYECKHUX 3a]1a4; ~TCCTMpOBAHUC

I[IpoMeXyTOUHBIH

KOHTPOJIb:

-3K3aMeEH,;

- BJIQJIEHHE OCHOBOIIOJAraronumu | TeKylmui KOHTPOJIb: OK 02
(bu3UIeCKUMHU MOHATUSIMH, | ~“CACTEMAaTU3aAlINA y4eOHOoro
3aKOHOMEPHOCTSIMH, 3aKOHAMM M Teopusamu; | MaTCpUaIa B BUJIC TCINCOB,
YBEpPEHHOE MTOJIb30BaHUE buzndecKon “IICHMCHHBIC — OTBCTBI  Ha

. . BOIIPOCHI;
TEPMUHOJIOTUEH U CUMBOJIUKOM; _TeCTHPOBAHHE
[IpoMexyTOUHBIN
KOHTPOJIb.
-3K3aMEH,;

- BJIAJEHHE OCHOBHBIMH METOJaMH | TeKyIIui KOHTPOJIb: OK 02
HAy4YHOrO IIO3HAaHWs, HCIIOJIb3yeMbIMU B | “IIMCBMCHHBIC OTBCTBI Ha
pusuxe: HaOJII0IeHHE, onucanue, | BOTPOCHL,

U3MEpEHHUE, AKCIIEPUMEHT; YMEHUS “TecTvpoBatue
. | IIpoMeXyTOUHBIN

oOpabaTeiBaTh  pe3ylbTaThl  HU3MEpPEHUH, KOHTDOIL:

0oOHapyXHUBaTh 3aBHCUMOCTD MEKIY | -sk3ameH:;

(GU3UYECKUMU  BEIIMYMHAMH,  OOBSCHATH

MOJyYEHHBIE Pe3yIbTaThl U JI€JaTh BIBObI;

- chopMHpOBaHHOCTH YMEHUS pemath | TeKylnuil KOHTPOJIb: OK 03

buznueckue 3a1auu; -TIMCbMEHHBIE
MpaKTHYeCKHe padoThI;
IIpoMeXyTOYHBIN
KOHTPOJIb:
-3K3aMEH,;
OK 06
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Texymii KOHTPOJIb:

-pClICHUC 3a1a4

IIpoMeXYyTOUYHBIN

KOHTPOJIb:
-TECTUPOBAHUE

- c(hOpMHUPOBAHHOCTH YMCHHSI
3HAHUA JJIA

IIPOTEKaHUs

MIPHUMCHSATH IMMOJIYYCHHBIC

00OBsICHEHUS YCIOBHI
bu3MUECKUX SBICHUN B TPHUPOIC W IS
TPUHSITHSI

MIPAKTUYECKUX  pEHICHUH B

MMOBCEIHEBHOMN JKU3HU;

Texyimii KOHTPOJIb:

-IMCbMEHHbIE
IPaKTHYECKHEe padOThI;
IIpoMexXyTOYHBIN

KOHTPOJIb:
-dK3aMeEH,;

Texyimii KOHTPOJIb:

IIpoMeXyTOUYHBIN

KOHTPOJIb:
-TeCTUPOBAHUE

OK 03

OK 05

- chopMHUpPOBAaHHOCTH COOCTBEHHOM
MO3UIIMA IO OTHOWICHHIO K (HU3HUECKOn
nHpopmanuy, u3

UCTOYHHUKOB.

MOJTy4aeMOU pa3HBIX

Texyimii KOHTPOJIb:

Texyimii KOHTPOJIb:

-TECTHPOBAHHE
I[IpoMeXyTOUHBIN
KOHTPOJIb:

-OTBETHI HA KOHTPOJIbHBIC
BOITPOCHI

I[IpoMeXyTOUHBIHI
KOHTPOJIb:

-pelieHrne KaueCTBEHHBIX
3a71a4

Texkyumii KOHTPOJIb:

-TIOJIrOTOBKA apryMEHTOB
JUIS BBICTYIUICHHS Ha
JIEJIOBOU UTpe
IIpoMeXyTOYHBIH

KOHTPOJIb:
-TECTUPOBAHUC

OK 04

OK 08

OK 07

OK 09

Juunocmmnoie.

-4yBCTBO TOPJIOCTH U YBAXKEHUSI K UCTOPUH U
JOCTH)KEHUSIM OTE€YECTBEHHON (pu3HuecKont
HayKd; (U3MYECKH I'PaMOTHOE TOBEJCHUE B
po(hecCUOHABHON JIeSTENbHOCTH U OBITY
npu  oOpamieHMH €
YCTPOMCTBaMU;

npubopamMu U

BxoaHo# KOHTPOJIB:

-MIMCbMCHHOC
TCCTUPOBAHUC,

Texyiuii KOHTPOJIb:
-IMCbMEHHBIC OTBETHI
BOIIPOCHI;
-TECTUPOBAHUE

Ha

OK 01

OK 02
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IIpoMeXYyTOUYHBIN

KOHTPOJIb:
-9K3aMCH;

-TOTOBHOCTh K MPOJOJDKCHHIO 00pa3oBaHUs
U TOBBIIIEHUS KBadu(uUKaluu B M30paHHOMN
npodeccnoHaIbHO N JESTCIIbHOCTH u
00BEKTHBHOE OCO3HAHHE PO (PU3HUECKUX

KOMIICTSHITUM B 3TOM;

BxoaHo# KOHTPOJIb:

-IMCbMEHHOE
TECTUPOBAHUE;

Texymuii KOHTPOJIb:
-[IMICbMEHHBIE OTBETHI
BOIIPOCHI;
-TECTUPOBAHUE
ITpoMexyTOUHBII

KOHTPOJIb:
-dK3aMEH,;

Ha

Texyimii KOHTPOJIb.

-IMCbMEHHbIE
pakTHYeCKue padoThl;
[IpoMexyTOUYHBIN

KOHTPOJIb:
-DK3aMEH;

OK 01

OK 02

OK 03

-yYMEHUsA
COBPEMEHHOW  (UBMYECKON  HAYyKH W
(GU3NYECKUX TEXHOJIOTUW ISl TIOBBIIICHUS
COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BUTHUS
B BBIOpAHHOMU po¢eCCUOHATLHOM
NeSTeTbHOCTH,

HCIIOJIB30BaTh JOCTHIXCHUA

Texyimii KOHTPOJIb:

-TIOJITOTOBKA apTryMEHTOB
JUTSI BEICTYTUJICHUS Ha
JIETIOBOM UTpe
[IpoMeXyTOUHBIN

KOHTPOJIb:
-TCCTUPOBAHUC

OK 04

-YMEHHS CaMOCTOSITEIIbHO J0OBIBATh HOBBIC
st ce0st pu3MuecKue 3HaHUS, WCHOJb3Ys
TSt JTOCTYITHBIE
nHpopMmaluu;

9TOro HCTOYHHUKH

Texymui KOHTPOJIb:
-TI0JITOTOBKA apryMEHTOB
JUTSI BBICTYTUJICHUS Ha
JIEJIOBOM UTpe
IIpoMeXKyTOUHBIH

KOHTPOJIb:
-TCCTUPOBAHUC

OK 09

-YMEHHUS  BBICTpaMBaTh KOHCTPYKTHBHBIC
B3aMMOOTHOIIIEHHS B KOMAH/E 110 PELICHUIO
001X 3a1a4;

Texyuyii KOHTPOJIb:

-IOJIrOTOBKA apryMEHTOB
JUTSl y4acTHUs B IUCKYCCHUU;
-peleHue 3a1a4y
ITpomMexyTOUHBIM

KOHTPOJIb.
-TECTUPOBAHUC

ITpomMexyTOUHBIM
KOHTPOJIb:

-peleHrne KaueCTBEHHBIX
3a1a4

OK 06

OK 07
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-YyMEHHMs YIPaBIATH CBOEU I0O3HABATEIbHOU

ACATCIIBHOCTBIO, IMPOBOJUTH CaMOOILICHKY
YPOBHA COOCTBEHHOTO HHTCJUICKTYAaJIbHOTO

pa3BUTHSL.

Texymii KOHTPOJIb:

-TECTUPOBAHUE
IIpoMeXYyTOUYHBIN

KOHTPOJIb:
-OTBCThI HA KOHTPOJIbHBIC

BOIIPOCHI

OK 08

Memanpeomemnmnuie:

1. pecynamuenvie

-YMCHUC TI'CHCPUPOBATHL UACU U OIPCACIIATDH
CpEeACTBa, HE0OXONMBIC

peanu3anum;

JIISE 1704

IIpoMeXyTOUYHBIN

KOHTPOJIb:
-TECTUPOBAHUE

Texyimii KOHTPOJIb:

-CO3IaHue 5 clIaiioB
Mpe3eHTaluN
IIpoMeXyTOUYHBIN

KOHTPOJIb:
-TeCTUPOBAHUE

OK 04

OK 05

-YyMEHHE AaHAJIU3UPOBATh M TIPEJICTABIATH
nH(OpPMALIKIO B Pa3IMYHBIX BUJAX.

BxoaH0# KOHTPOJIB:

-IIHCbMCHHOC
TECTUPOBAHUC,

Bxo1HO# KOHTPOIb:
-yCTHOE TECTUPOBAHMUE;
Texymui KOHTPOJIb:
-TECTHPOBAHHE
I[IpoMeXyTOYHBIHI

KOHTPOJIb:
-3K3aMEH,;

Texkyumii KOHTPOJIb.

-[IUCHbMEHHBIE
MIPaKTUYECKUE PAOOTHI;
IIpoMeXXyTOUYHBINI

KOHTPOJIb:
-OK3aMCH,

OK 01

OK 02

OK 03

2. no3nasamenvHbvie

-HUCIIOJIb30BaHUA Ppas3JINYHBIX BHUJOB
MO3HABATEIbHOMI ACATCIIBHOCTHU JJIA
peHICHUA (I)I/I3I/I‘-ICCKI/IX 3aaa4, IMPUMCHCHUA
OCHOBHBIX MCTOJ0B INO3HAHUA (Ha6J'IIO,Z[eHI/IH,
OnrcCaHusi, U3MCPCHUA, 3KCHepI/IMeHTa) JJIA
HU3YUCHUA PA3JIMYHBIX CTOPOH OKPY)KaIOH_[Cﬁ
ACATCIBHOCTH,

BxoaHo# KOHTPOJIB:

-MIMCbMCHHOC
TCCTUPOBAHUC,

Texkymuii KOHTPOJIb:
-cucTeMaTu3alus y4eOHOTO
Marepuaya B BUJIE TE3UCOB;
-MMMCbMEHHBIC OTBETHI Ha
BOIIPOCHI;

-TECTUPOBAHUE

OK 01

OK 02
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IIpoMeXYyTOUYHBIN

KOHTPOJIb:
-3K3aMe€H;

Texyimii KOHTPOJIb:

-IACHbMCHHBIE OK 03
IPAKTHYECKUE PadOTHI;
IIpoMexxyTOUYHBIN
KOHTPOJIb:
-3K3aMeH;
-MICTIOJTH30BAHMS OCHOBHBIX | TeKyIuii KOHTPOJIb: OK 08
WHTEJUICKTYATbHBIX OTIEpAIlUii: TIOCTAHOBKH | -TECTHPOBAHUE
3amauu, (HOPMYITHPOBAHUS THMNOTE3 aHayim3a | [IpoMexyTOUHbBIN
M  CHUHTE3a, CpaBHEHHUs, 0OOOIICHUS, | KOHTPOJIb:
CUCTEMATH3allN¥, BBISIBJICHUS TPUYUHHO— | -OTBETHI HA KOHTPOJIbHBIC
CIIICTBEHHBIX CBSI3€H, TIOWCKA aHAJIOTOB, | BOIPOCHI
(GbopMyTHpOBaHUS BBIBOJOB [UIS HM3YYEHUS OK 09
Pa3IUYHBIX CTOPOH (DH3MYECKHX OOBEKTOB, | [IpOMEKYTOUHBIN
SBJICHUS W  TPOIECCOB, C KOTOPBIMHU | KOHTPOJIb:
BO3HHMKACT HEOOXOJUMOCTh CTAJIKMBATHCS B | -TECTHPOBAHUE
npodeccruoHanbHO chepe;
-yMEHHS HCIIOJTh30BATh paznuuHbie | TeKymui KOHTPOIb: OK 05
WCTOYHUKU JUIS TIOJIydeHUs (U3MYECKOU | -co3/aHue 5 ClaioB
nH(pOpMaLKH, OLIEHUBATh €€ T0CTOBEPHOCTD. | MPE3EHTAIlUU
-COCTaBJICHUE OTIOPHOTO
KOHCIIEKTa
ITpoMeKyTOUHBII
KOHTPOJIb:
-TeCTUPOBAHUE
3. KOMMYHUKAMUBHbvle
-yMeHus myOIMYHO IIPEICTaBIATh | TeKyIuii KOHTPOJIb: OK 06
pe3ynbTaThl COOCTBEHHOTO UCCIIEOBAHMS, | -pEIICHUE 3aa4
BECTU JIUCKYCCHUHU, JTOCTYIMHO U rapMOHUYHO | [IpoMexyTouHbII
coueTas COJIepKaHUS u (bOpMBI | KOHTPOJIb:
npeacTaBisieMoit nHdopmanuu; -TeCTUPOBAHUE
TeKylmuii KOHTPOJIb:
-TECTUPOBAHHE OK 08
IIpoMeXyTOYHBIN
KOHTPOJIb:

-OTBCThI Ha KOHTPOJIbHBIC
BOITPOCHI
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5. BOBMOKHOCTHU UCITIOJIb30BAHUSA ITPOI'PAMMBI B IPYT'UX OOII
Pabouas mporpamMma MOXeT OBITh MCHOJIB30BAaHA JJIsI O0YYEHUS] YKPYIMHEHHOM TPYIIIIbI

npogeccuii u ciermansHocTei 13.00.00. DyiekTpo- U TenjiodHepreTuka
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