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1. OBIIAS XAPAKTEPUCTHKA ITPOT'PAMMBI YYEFHOU JUCITATLIAHBI

1.1. Obs1acTh NPUMEHEHHUS MPOTPAMMBI

[Iporpamma y4eOHOW AMCIUIUIMHBI «DHU3UKa»  SBIAETCS YacTbl0 OCHOBHOM
npodeccnoHaIbHON ~ oOpa3oBaTeNbHOM  TporpamMmbl 1o crmenuainbHocTH  15.02.15
«TexHoJsioruss MeTasio00padaTHLIBAIONIEr0 MPOU3BOJACTBAY», BXOIIICH B YKPYIHEHHYIO
rpymnmny npodeccuii u cienuanbHocteit 15.00.00. MamuHocTpoeHue

1.2. Mecto y4yeOHOIl JMCHHMILIMHBI B CTPYKType OCHOBHOW mnpodeccuoHAIbHON
o0pa3oBaTe/ibHOIl NPOrpaMMbl: JUCIUIUIMHA BXOJUT B 0OIIE00pa30BATEIbHBIA ITUKIT
cnerrasibHOCTH 15.02.15 TexHon0rnus MeTai000padaThIBAIIIEr0 MPOU3BOACTBA.

1.3. Heau u 327249 AMCHUIIMHBI — TPEOOBAHUSI K Pe3yJIbTATAM OCBOEHHS
AMCUUIIMHBI:

B pe3yibTaTe 0cCBOEHHS IMCUMILUIMNHBI 00y4YAIOIIMIACH T0JKEH YMETh:

B pe3yibTaTe 0cBOEHUS TMCUMILIMHBI 00y4aIOIIMIACS 10/15KEeH 3HATD:

npeomemmole:

- c(OpMUPOBAHHOCTH MPEICTABICHHUNA O POJIU U MecTe (PU3UKU B COBPEMEHHOW HayqHOM
KapTHUHE MHpa; MOHUMaHHe (PU3NYECKON CYITHOCTHU HaOno/aeMbIX BO BceneHHON sBIEHU;
MOHUMaHHe poJii (U3MKKU B (GOPMUPOBAHUU KPYyro3zopa M (PyHKUHOHAIBHON I'PaMOTHOCTH
YeJIOBEKA JUI PEIICHUS IPAKTUYECKUX 3aa4;

- BJIQJICHHE OCHOBOTIOJIAralONUMU (U3UYECKUMH TOHATHUSMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU ¥ TEOPHUSIMH; YBEPEHHOE II0JIh30BaHWE (DU3UYECKOW TEPMHUHOJIOTHEH W
CHMBOJIHKOM;

- BJIQJICHUC OCHOBHBIMHW MCTOJAMHU HAYYHOI'O IO3HAHMHA, HCIIOJIb3YyCMBIMU B (1)I/ISI/IKCZ
Ha6J'IIO,Z[eHI/IC, OIMMCAaHUEC, HU3MEPCHHUEC, OKCIICPUMCHT, YMCHUA 06pa6aTBIBaTB PE3YIbTATHI
H3MepeHHﬁ, O6H&py>KI/IBaTB 3aBUCUMOCTb MCIKOY (bI/IBI/I‘ICCKI/IMI/I BCJIIMYMHAMMU, OOBACHATH
IIOJIYYCHHBIC PE3YJIbTAaThl U A€JIaTh BBIBOIbBI;

- cOpMHUPOBAHHOCTh YMEHHUS peliaTh (GU3nYecKue 3a1auu;

- C(bOpMI/IpOBaHHOCTI) YMCHHA MIPUMCHATH IIOJIYYCHHBIC 3HAHHUA JId 00BSICHEHUS
YCJIOBI/Iﬁ IMPOTCKAHHA (1)I/I3I/IIIGCKI/IX SIBJICHUN B Opupoac W IJjis1 MPHHATHA ITPAKTHYCCKHUX
peI_HeHI/Iﬁ B HOBCCHHGBHOﬁ KHU3HU,

- c(hopMHUPOBAHHOCTh COOCTBEHHOW MO3UIMH 1O OTHOIIGHUIO K (QHU3NYECKOU
uH(pOopMaLIKHY, TOTYy4aeMON U3 Pa3HbIX HCTOYHUKOB.

JIUYHOCMHDBbIE.

-4yBCTBO TOPJIOCTH M YBAXEHUS K MCTOPUU U JOCTHKEHMSIM OTEUECTBEHHOW (pu3nyeckon
HayKd; (PU3MYECKU IPaMOTHOE MOBEIEHUE B MPO(HECCHOHAIBHOM NESATEIbHOCTH U OBITY NMpHU
oOparieHuu ¢ mpudopamu U yCTpoicTBaMu;

-FTOTOBHOCTb K HPOJOJDKCHUIO 06p330BaHI/I$I 1 TIOBBIIICHUSA KBaJ'II/I(i)I/IKaLII/II/I B I/I36paHHOI7I
HpO(beCCI/IOHaJ'ILHOI‘/JI ACATCIBHOCTH H OOBCKTHMBHOE OCO3HAHHUE poiin (I)H3H‘{CCKI/IX
KOMIIETSHIIUI B 9TOM;

-YMCHUS HCHOJIB30BATh JOCTUIKCHUA COBpCMeHHOﬁ (bH3H“ICCKOfI HayKu U (I)I/ISI/I‘-IGCKI/IX
TEXHOJIOTHH MJIs MOBBIIICHUS COOCTBEHHOT'O HUHTCJUICKTYAJIbHOTO pPAa3BHUTHA B BBI6paHH01>i

npodeccuoHaNBHOM e TENbHOCTH;
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-YMCHUA CaMOCTOATCIIBHO I[O6BIBaTB HOBBIC JJIsA cebs ¢)H3quc1<ne 3HAHUA, UCHOJIb3YyA JIA
9TOI'0 JOCTYIIHBIC HCTOYHUKU I/IHCI)OpMaI_II/II/I;

'YMCHI/ISI BbICTpaI/IBaTb KOHCTPYKTI/IBHBIG B3aNUMOOTHOIIICHUS B KOMAHIC I10 peLHeHI/IIO O6H.[I/IX
3a/1a4;

-YMEHUS YIPaBJISTh CBOEH 03HABATEIbHON JIE€ATEIBHOCTHIO, IPOBOJAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO PAa3BUTHSI.

MemanpeomemHuole:

L.pecynamuenvie

-yMEHHUE TeHePUPOBATh HJICH U ONIPENIEISITh CPEACTBA, HEOOXOAMMBIE JIJISl UX PeaTu3alliu;
-yMEHHUE aHAJIM3UPOBATh U MPEJICTABIATh HHPOPMAIIMIO B PA3IMIHBIX BUIAX.
2.no3nasamenvnole

-UCIIOJIb30BaHUA  Pa3JIMUYHBIX BHJIO0B MO3HaBaTeIIHLHOM ACATCIIBHOCTH  [JIA  PCIICHUSA
CbI/ISI/I'—IeCKI/IX 3aaa4, NpUMCHCHHA OCHOBHBIX MCTOJOB IIO3HAHUSA (Ha6J'IIOJIeHI/I$I, OITMCaHuA,
HU3MEPCHHA, BKCHepI/IMCHTa) AT U3YYCHHUA pa3IMYHBIX CTOPOH OKp}I}KaIOHIeﬁ JCATCIIBHOCTH,

-MCTIOJIb30BAaHUSI ~ OCHOBHBIX  WHTEJUICKTYaJbHBIX  OTEpaluii: TOCTAHOBKM  3aJayH,
(dhopMyTUpOBaHUS TUIIOTE3 aHAIM3a U CHHTE3a, CPaBHEHHUs, 00OOIIECHUs, CUCTEMaTU3AIIHH,
BBISIBJICHUSI TPUYMHHO—CJICICTBEHHBIX CBS3€H, TIOUCKA aHAJIOTOB, ()OPMYJIMPOBAHHMS BBHIBOJIOB
JUIS U3YYEHUS PA3JIUYHbBIX CTOPOH (PU3NUYECKUX OOBEKTOB, SIBJICHUS U IIPOIIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAIKMBATHCS B MPo(decCHoHaIbHOU cdepe;

-yMEHHS MCIOJIb30BaTh PA3JIMYHbIE MCTOYHUKH IS TIOJIydeHUsS] (PU3MUECKOW HH(POPMAIINH,
OLICHUBATh €€ JOCTOBEPHOCTb.

3. KOMMYHUKaGmMUGHAaA

-yMEHHS TYOJUYHO TMPEICTABIATh PE3YJIbTaThl COOCTBEHHOTO HCCIICAOBAaHUS, BECTH
JMCKYCCHH, JOCTYITHO M TapMOHHUYHO COYeTas COJACpKaHHs W (OPMBI IPEICTABIIEMON
nHpopMmaluu;

B pe3ysabTaTe 0cBOeHHS JUCHUILINHBI PA3BUBAIOTCS CJleyI0lIe KOMIIETeHIIUM:

Kon HauMenoBanune KOMIIETEHIIUNA

OK 01. BriOupath crmocoObl  pemieHUss 3aaad  MpOoPECCHOHANIBHOM  JICATEIIBHOCTH,
MPUMEHHUTENBHO K PA3IIMYHBIM KOHTEKCTaM.

OK 02. Ocy1ecTBnATh MOUCK, aHAINU3 U UHTEPIPETaliio HH(YOPMAIMK, HEOOX0IUMMON IS
BBITIOJTHEHUS 3a/1a4 TPO(EeCCUOHATILHON 1€ TEIbHOCTH.

OK 03. [TnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE.

OK 04. PaGotath B KOJJIEKTMBE M KOMaHzAe, 3(GQEKTHBHO B3aMMOJAEHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KIIMEHTAMH.

OK 05. OcymiecTBIATh YCTHYI0O M NHCBbMEHHYI0 KOMMYHHMKAIMI0 Ha TIOCYJapCTBEHHOM
S3BIKE C YUETOM 0COOEHHOCTEH COIMAIBHOTO U KYJIBTYPHOT'O KOHTEKCTA.

OK 06. [IposABIATE Ipak1aHCKO-TIATPUOTHUYECKYIO ITO3HUIINIO, JEMOHCTPUPOBATh
0CO3HAHHOE MOBEJIEHNE HAa OCHOBE TPAAMIIMOHHBIX 00IIEUET0BEYECKUX [IEHHOCTEH.

OK 07. CopeiicTBOBaTh COXPAaHEHUIO OKPYKAIOIICH Cpelibl, pecypcocOepekeHuIo,
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3G PEKTUBHO AEHCTBOBATH B UPE3BBIYAMHBIX CHUTYALIUsX.

OK 08. Hcnonw3oBarh cpeacrBa (Gpu3nyecKord KyAbTYpbl IJISi COXPAaHEHHMS U YKpEIUICHHS
3I0pOBBSI B Ipolecce MpO(EecCHOHATBHOW  JESATEIBHOCTH M MOJICPKAHUS
HE00X0AMMOTO0 YPOBHSI (pU3MUECKON OATOTOBICHHOCTH.

OK 09. Hcnonbs3oBath HHPOPMALMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHOM
TSI TEITHHOCTH.

OK 10. [Tomb30oBaThcst TpOGeCCHOHATBPHON JTOKYMEHTAallMell Ha TOCYIapCTBEHHOM U
WHOCTPAHHOM SI3BIKE.

OK 11. [TnarrpoBaTh MPEAMPUHUMATEIBCKYIO ACSITEILHOCTD B MPOQeccHoHaTbHOU cdepe.

1.4. PexomMeHayeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrPaMMbl IMCIUTLIHHBI:
MaKCUMAaJIbHOW y4eOHOU Harpy3ku oOydaromerocsi 184 wacos, B ToM ymcie:
00s13aTeNTLHOM ayTMTOPHOM y4eOHOM Harpy3ku oOydaromerocs 168 wacos,
CaMOCTOSTENbHON paboThl oOyvaromerocs: 0 4acos.

2. CTPYKTYPA M COAEP)KAHWE YYEFHOU JUCHUILJINHBI

2.1. O0beM yueOHO¥i AMCUUIIIMHBI M BUABI YU4e0HOI padoThI

Bun yue6Hoit paboTbl O6beM yacos
MaxkcumanbHas yaeOHast Harpyska (BCero) 168
OO0s3aTenbHBIE ayTMTOPHBIC YUeOHBIC 3aHATHS (BCETO) 168

B TOM YHCIJIC:

MPAKTUYECKHUE 3aHATUS U 54

J1abopaToOpHBIC PAOOTHI

KOHTPOJIbHBIE PAOOTHI 4

IIpome:kyTouHas arrectanus B (popMe 3K3aMeHa




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

O0bem OcBanBaemble
HaunmenoBanme Conepxxanue y4eOHOro MarepuaJa, JadoparopHubie padoThl U 4acoB YpoBenn 3JIEeMEHThbI
pa3aeyioB M TeM NMPAKTUYECKHE 3aHATHSA, CAMOCTOAITE/IbHAS padoTa 00yUaoumumxcst (ayauTop/ | ocBOeHUs | KOMIIETeHUIMI
camMocT)
1 2 3 4
Pazjen 1. MexaHuka ¢ 3J1eMEHTAMHU T€OPUH OTHOCUTEIHLHOCTH 22
Tema 1 BxoaHoii KOHTPOJIBL
Kunemaruka

ConepxxaHue yueOHOro MarepuaJa: 4 OK 01
Mexanudeckoe aBukeHrne. OTHOCUTEIBHOCTh ABMKEHUsA. CucTema OTdeTa.
DNeMEHThl KHHEMAaTHKU MaTepUaTbHON TOUKH.
CoOoguoe magenune. Pemenne 3amay. 1,2
JIBmxeHue Tena, OpOIIeHHOTO TOPU30HTAIIBHO, MO YIJIOM K TOPHU30HTY.
PaBHOMEpHOE NBIKEHHE 110 OKPY>KHOCTH. OTHOCUTEIPHOCTh MEXaHUUECKOTO
nekenus. [lepuoandeckoe IBIKEHHE.
JlabopaTopHbie padoThI: 4 OK 03
Jlabopamopuas paboma Nel. Onpedenenue niomHocmu meépooco mena OK 05
NPABUNLHOU 2e0MempUYecKoli popmbi.
Jlabopamopuas paboma Ne 2. H3zyuenue 08udicerus meaa no OKPYICHOCMU.

Tema 2 Conep:xanue y4yeOHOIro MaTepuaJa: 4 OK 01

Jlnnamuka OcHoBHas 3amada quHaMukn. Cra. Macca. 3akonsl HeroToHa.
OCHOBHOM 3aKOH PEISATUBUCTCKON TMHAMUKHN U MAaT€pUATIbHOM TOUKH.
3aKOH BCEMHUPHOTO TSroTeHus. ['paBuTtannoHHas mocTtosHHas. Cuia
TsDKECTU. Bec 1 HeBECOMOCTD. 1,2
Ilepssoiii 3akoH HeroToHa. Penienue 3anay.
Bropoii 3akon HeroToHna. Pemenne 3agau.
Tpetuii 3akon Herotona. [Ipumepsl AecTBUS U IPOTUBOICHCTBUA. Pelienue
3a/1a4.
JlabopaTopHbie padoThI: 2 OK 02
Jlabopamopnas padboma Ne 3. Onpedenenue Hcécmkocmu npy*CUHbL. OK 04
OK 05




Tema 3
3aKoHBI
COXpaHeHHs B
MeXaHHKe

Copep:xaHue y4eOHOI0 MaTepHaJa:

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

Pabora cumnbl. MomHoCTh. DHEprus. Teopema. 3ak0H COXpaHEHHS SHEPTHH.
VYnpyrue u HEynpyrue CTOJIKHOBeHHs. Pemenue 3aqayq.

KoHcTpyKkTOpcKasi M TEXHOJIOTHYecKasi IOKYMeHTaIusl.

1,2

OK 03
OK 06

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
OcunoBbl MKT. OcnoBubie mnonoxkenuss MKT crpoenust BemectBa W HMX  OIBITHOE OK 09
IIOATBEPK/ICHUE.
KonunuectBo BemectBa. Mouib. [loctostnnast ABoragpo. CKOpOCTH IBUKEHUS
MoJieKyn U ux usmepenue. OnsT HITepHa.
Cuitbl MEXMOJIEKYIISIPHOTO B3auMojeicTBHs. ['paduk 3aBHCHMOCTH CHII OT
paccrosHus. Paguyc MOJeKyaspHOTo 1eHCTBUS.
Wneanphelii ra3. [lapamerpsl ra3a: nasienue, 00béM, Temneparypa. [lonstue
Bakyyma. OcHoBHoe ypaBHeHne MKT rasos.
TemmepaTtypa kak Mepa cpeJHE KHHETHYECKOW SHEPTUHU Xa0TUHYECKOTO
newkenust Moiekyn W =3/2KT. [Ilocrossunas bonbivana.  Cpepssist
KBaJpaTHMYHas CKOPOCTh MOJIEKYyNl rasa. TepMoauHaMMuecKkas MIKajia
Temmneparyp. AOCONIOTHBIN HYJIb.
OObemMHEHHBIM Ta30BbIM  3aKkoH. YpaBHeHue MenneneeBa-Kmaneipona. 1,2
MoutekynsipHasi ra30Basi IOCTOSIHHAS.
M3onpoueccel. 'paduku. Pemenne 3anauy.
JlabGopaTtopHblie 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 SHEpruM raza B TIpoLIECCe COBEpUICHHUs paboOThl U
Terionepenadn. [lepoe Hayamo TepMOIMHAMUKN. 12
:

Pabora raza npu umzomnpoueccax. Pu3nyeckuil CMBICI MOJISIPHON Tra3oBoOi
OCTOSIHHOM. [IprMeHeHne 3aKkoHa TEPMOIMHAMUKH K U30IIPOLIECCAM.
HeoOpatumocts TemnoBbIX mpoueccoB. [IpuHiunm aeicTBus TEMIOBBIX
marrH. KITJ[ TenioBsix MaiivH.




JlabopaTopHble padoThbI: 4 OK 02
Jlabopamopunas padoma Ne 5. Onpedenenue yOoeibHOU MenI0EMKOCIU OK 04
seujecmaa. OK 05
Jlabopamopuas paboma Ne 6. Onpeoenenue KIIJ] nacpesamens.
Tema 3. Conepxxanue yueOHOro MaTepuaJa: 10 OK 04
ArperaTHbie [Tonsitre daswl BemecTBa. HachlmeHHbIN Map U €ro CBOMCTBA. OK 08
COCTOSIHME Bnaxxnocts Bo3ayxa. Touka pocel. [Ipubopsl st onpeneneHus: BIaKHOCTH
BellecTBa U BO3]lyXa.
(¢a3zosbie nepexoabl | Kunenue.
XapakTepUCTUKN KUJKOTO COCTOSIHHS BEUIECTBA. DBIMDKHMI  IOPAIIOK.
[ToBepXHOCTHOE HATSKEHUE. 1,2
CmauuBanue. KanwoisipHbIe SBICHHUS.
Kpucrannmueckoe u amopdHoe cocrossHue BemiecTBa. JlanbHUN HOPSAIOK.
THUITBI KPUCTAININYECKUX PEIIETOK.
[InaBnenue n kpucrammusanus. M3mMeHnenne o0béMa U MIIOTHOCTH BEIIECTBA
NpH TUIABJIEHUM W KPUCTAJUIM3AIMU. TeroBoe pacmimpeHue TBEPIBIX Tel.
Pemenue 3amau.
JlabopaTopHbie padoThI: 6 OK 02
Jlabopamopnasi paboma No7. Onpeodenenue Ko3ghhuyuenma OK 04
NOBEPXHOCMHO20 HAMSICEHUSL HCUOKOCTU MEMOOOM KANelb. OK 05
Jlabopamopuas paboma Ne8. Onpeoenerue abcortomuou u OMHOCUMENbHOU
BILANCHOCMU 8030YXA, MOYKU POCHL.
Jlabopamopuas paboma Ne 9. Onpeodenenue kosgguyuenma auHelHo20
pacuiuperus meépovix meil.
Pa3nen 3.0cHOBBI DJIEKTPOAMHAMHUKHT 50
Tema 1 Conepxanue yueOHOro MarepuaJa: 10 OK 02
JJIeKTpUYecKoe DNEKTPUYECKUE SBJICHHS. DJIEKTPUUECKHE 3apsiibl. DJNEeKTpu3auusd. 3aKoH OK 09
noJjie COXpaHEHHUs OJJIEKTpUYEeCcKHX 3apsaoB. 3akoH Kymnona. Dnexrpuueckas
MOCTOSIHHAS BaKyyMa.
DNeKTpUUYecKoe TOoJIe W €ro HampsbKEHHOCTh. [IpUHIMN  Cymepro3uiuu
aneKTpudeckux nosei. I'paduueckoe n3o0pakeHne MEKTPUIECKUX MOTEH. 1,2

PaboTa 31eKTpruUecKoro 1noJis N0 NepeMeNeHHIO 3apsiI0B.

[loteHmman u pa3HOCTh NOTEHUUAIOB. CBSA3b MEXAY HANpPsIKEHUEM U
HaIpPSHKEHHOCTBIO.

[IpoBOIHMKNM W JUAIEKTPUKU B DJIEKTPUUECKOM IIOJIE. ODJIEKTPOEMKOCTD.
KonpaeHncaropbl. DHEprus 3J€KTpUYECKOro MoJIs KOHJAEHCATOPA.
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Tema 2 Coaepikanue yueOHOro MaTepuaJa: OK 03
3aKkoHbI dusnueckue OCHOBBI MIPOBOJIMMOCTH METaJlIOB. [locTostHHBIM OK 06
NMOCTOSIHHOT O ANEKTPUYECKUI TOK, €ro XapaKTePHCTUKH. YCIOBUSI, HEOOXOIMMBIC IS
Toxka BO3HMKHOBEHHs ToKa. 3akoH Owma juia ywyactka uenu. ConpoTuBieHUE
JIEKTPUYECKON LIETH, €r0 3aBUCUMOCTb OT TEMIIEPATYPBHI.
O/C. 3akon Oma ans nonHoil nenu. IlocnenoBarenbHOE M NapajuIeIbHOE
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. OK 02
Jlabopamopuas paboma Ne 11. Onpedenenue OauHbl NPOBOOHUKA NPU 1,2 OK 04
NOMOWU amnepmempa u 601bmmempa. OK 05
Jlabopamopmnas paboma Ne 12. Onpedenenue I/]C u eHympenne2o
COnpomuGIenHUss UCMOYHUKA MOKA.
Jlabopamopnas paboma Nel3. Hccnedosanue 3zasucumocmu MOUWHOCMU,
nompeo.aaeMou 1aMnoUu Om HANPANCEHUS. HA €€ 3aACUMAX»
Jlabopamopnas paboma Ne 14. Ilocmpoenue epaguxa 3asucumocmu
MOWHOCMU TAMNbL OM HANPANCEHUS. HA e€ KOHYAX U CUIbl MOKA 8 Hell.
IIpakTuyeckue padoThi:
Ilpakmuueckas paboma Ne 4. Pacuém napamempos 31eKmpuueckux yeneu
npu nOce008amenbHOM U NAPALIeIbHOM COeOUHEeHUU.
Tema 3 Conep:xanue y4yeOHOIro MaTepuaJa: OK 02
DJIeKTPUYECKHUH TOK | DJIEKTpUUeCKUd TOK B MerTauiax. (OCHOBHBIE MOJIOKEHUS TEOPHUH OK 09
B Pa3JIHYHbIX ANIEKTPOHHOW MPOBOAUMOCTH MeTauia. 3akoH Jhxoyms-JleHna ¢ TOYku
cpenax 3peHusl AIIEKTPOHHOMN TEOPUH.
DNeKTpUUECKUN TOK B NIEKTPOIUTaX. 3aKoHbI nnekTponuza(Dapanes). 123
12y

DIEeKTPpUYECKUN TOK B ra3ax U BaKyyMe.

DNEeKTpUYECKU TOK B TMOJYNPOBOJHUKAX. Buabl MOJIyIpOBOJHHUKOB.
CobcTBeHHAs ¥ IPUMECHAs MPOBOJAUMOCTH OTYIPOBOTHUKOB. P-N-mepexo.
3aBUCUMOCTh CONPOTUBIICHUSI TOJYNPOBOAHUKOB OT TEMIEpaTypsl H
OCBEIIEHHOCTH.
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Tema 4 Coaepikanue yueOHOro MaTepuaJa: 4 OK 04
MaruuTtHoe mosie | OTKpeiTHE MarHuTHOro moJisi. CBOMCTBA MAarHUTHOrO TmoJis. JIuHUM OK 08
MAarHuTHOM UHAYKIMHU. [IpaBuiio npaBoro BuHTA.
3akoH Awmmepa. MarnutHas ~ TIOCTOsIHHAas ~ BakyymMa.  MarauTHas 1,2,3
npoHUIaeMocts cpenpl. Cuna ammepa. MHIyKTHBHOCTh MAarHUTHOTO TIOJISL.
Pabora marautHoro mons. Ilorok marmutHO¥M umHaykiuu. Cuia Jlopenua.
MarsuTHbI€ CBOMCTBA BELIECTBA.
JlabopaTopHble padoThbI: 2 OK 02
Jlabopamopnas paboma Ne 15. H3yuenue ceoticme MacHumHo20 nois. OK 04
OK 05
Tema § Conepxxanue yueOHOro MarepuaJa: 6 OK 03
daexkTpomaruutHas | Otkpeitue OMU. Omnbitel ®apanes. O/C uHAyKIMM TpU  JABMXKEHUU OK 06
HHIYKIUSI MPOBOJIHUKA B MATHUTHOM TIOJIE.
3akon OMMU. IlpaBuno Jlenna. BuxpeBoe snektpuueckoe mnojie. Pemenne 1,2
3azad.
Camomnnykumsa. OJIC  camoumHaykumu.  MHOYKTMBHOCTB.  DHEprus
MarHUTHOTO MOJIS.
JlabopaTopHbie padoThI: 2 OK 02
Jlabopamopuas paboma Ne 16. H3yuenue s61eHus 21eKmMpOMASHUMHOLU OK 04
UHOYKYUU. OK 05
Paznen 4.Kosiebanusi 1 BOJIHBI 48
Tema 1 Coaep:xaHue yueOHOro MaTepuaJa: 10 OK 02
MexaHnuueckue KoneGanuss u BOJHBL. YCIOBHS BO3HHKHOBEHHS KoyicOaHWI. BeawduHel, OK 09
KOJIe0aHMsl M BOJIHBI | XapaKTepU3ylolue KojiebaHus. YpaBHEHHE KoOJeOaTeIbHOTO JIBHKEHUS.
I'paduk. YpaBHeHHE CKOPOCTH, YCKOpEHHUs, CWibl M sSHepruu. [lepmoss
KoJieOaHui MassTHUKOB. MeXxaHU4YeCKUi pe30HaHC.
BonHbl npojoibHBIE U TIONIEpPEYHbIe. Y CIIOBUS BO3HUKHOBEHUS. BennuuHbl,
XapaKTepHU3yIolire BOJHBI. BosiHOBBIE MOBEpXHOCTH. JIyd BOIHBI. 3BYKOBBIE
BOJIHBI.
SIBnenus, HaONIOAAIOIIMECS TPHU PACIPOCTPAHEHHHM BOJH: TMOTJIOIIEHUE, 1,2
OTpaxxeHue, mpeIoMiieHue, UHTepPepeHIus 1 TudpaKIus.
JlabopaTopHbie padoThI: 2 OK 02
Jlabopamopnas paboma Nel7. Onpedenenue yckopeHusi cG0000H020 NAOeHUs OK 04
npu NOMOWU MaAmMeMamuiecKko20 MasmHuKa. 2 OK 05

Jlabopamopuas paboma Ne 18. Hccnedosanue 3asucumocmu nepuooa u
yacmomsl C80000HbIX KONCOAHUL MAMEMAMUYECKO20 MASIMHUKA OMm €20
OIUHDL.
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Tema 2.
JIeKTPOMATrHUTHbIE
Ko0JIeOaHus 1
BOJIHDI.

Coaepikanue yueOHOro MaTepuaJa:

Bpamenne paMku B OJHOPOAHOM MarHUTHOM Iose. llepemeHHbI TOK.
NHayKunoHHbIM FeHepaTop.

AXTUBHOE, HUHIYKTUBHOE U EMKOCTHOE CONIPOTHUBIICHUE B LIETIH EPEMEHHOTO
TOKa.

3akon Owma Ui y4dacTKa LENU TEePeMEHHOro Toka. JledcTBUTENbHOE
3HaueHUE TOKa M HamnpskeHus. MouiHocTs nepemeHHoro toka. Ilepenaua u
pacnpocTpaHeHue IEKTPUUECKON IHEPTUH.

CBOOOJIHBIE ~ DJIEKTPOMArHUTHBIE  KOJIEOAHMs, WX  MOJy4eHHEe B
KojebaTenbHOM KOHTYpe. [IpeBpaliienne s3Heprun B koae0aTeIbHOM KOHTYPE.
®opmyna ToMcoHa. SIBlIEHHE ANEKTPUUECKOTO PE3OHAHCA.

Teopuss MakcBemna. DJIEKTpOMarHUTHOE TOJE€ U €0 pacHpoCTpaHEHUE B
BHJIE DJIEKTPOMArHUTHBIX BOJH. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.

14

1,2

OK 04
OK 08

Tema 3
I'eomeTpuueckas
ONTHKA

Conep:xanue y4yeOHOro MaTepuaJa:
JIunzel. OcHoBHBIE TOUKM U TuHUH. [locTpoenune m3obpaxenuii. Dopmyina.

1,2

OK 05
OK 06

JlaGopaTropHbie padoThbI:
Jlabopamopuas paboma Ne 19. Onpedenenue ¢hoKycHO20 paccmosuus JUH3bL.

OK 02
OK 04
OK 05

Tema 4
BoanoBasi onTuka

Conep:xanue y4yeOHOIro MaTepuaJa:

DJeKTpoMarHuTHas npupoja cBeta. CKOPOCTh CBETa. 3aKOHBI OTPAKEHUS U
npenomiieHusd. [lonHoe BHyTpeHHee OTpaxKeHue.

Hucnepcusi cBera. Cnektpsl. [lokaszatens mnpenomseHus cpenbl. JnuHa u
4acTOTa CBETOBOW BOJIHBI.

Korepentusie BonHbl. HWHTepdepeHmuss cBeta. YcClIoBHS YCWIEGHUS H
ocnabnenus BoyiH. [IpuMeHnenue nnrephepeHnu.

Hudpaxmus CBETa. Ompir  IOmra. Judpakuronnas  pemi€rka.
Judpakunonnsiii criektp. [lousatue o nmonspusanuu. [lonspoupl.
DNEKTPOMarHUTHOE M3JIyYEHHUE PA3JIMYHBIX JUANA30HOB JUIMH  BOJH:
PaanoOBOIHBI, UHPpaKpacHOe, YIbTPadhrOIETOBOE U PEHTTEHOBCKOE.

12

1,2

OK 02
OK 09

JlabopaTopHbie padoThI:

Jlabopamopnasa _paboma Ne 20. Onpedenenue noxkazamens nperoMieHus
cmexia.

Jlabopamopunas paboma Ne2l. HabniodeHue CHIOWHBIX U JUHEUYAMbIX
CNEeKmpos.

OK 02
OK 04
OK 05

Pa3nes 5.KBanToBasi pusuka

12

13




Tema 1 Coaepikanue yueOHOro MaTepuaJa: 4 OK 03
KBanTtoBasi ontuka | Pacnpenenenue sHepruu B crekTpe uznydeHus. KBaHToBasi Teopus IUIaHKa OK 06
00 m3nmyuennn. KBantoBast mpupona cBera. DHEpPrus U MMITYJIbC (POTOHOB. 12
Bremmnnii porosrddexr. Onbrter CTonerona. ’
3akonsl (oTtodddekra. VYpaBHenue OuHmTerdHa IS Porodrddexta.
ITpumenenne dporodrddexra.
Tema 2 Conepxxanue yueOHOro MaTepuaJa: 2 OK 02
du3uka aTomMa u CocraB atoMHbIX sifiep. OTKpbITHE MO3UTPOHA U HEUTPOHA. SIEpHBIE CHUIIBI. OK 09
aTOMHOIO fApa Jedekt macchl. DHEPTus CBSI3U aTOMHBIX SITIEP. 1,2
Jlenenune TSOKENBIX aTOMHBIX sIJiep, [EMHAs PEeaKIus JeICHHs. YIpaBiseMas
HETTHAsT PEaKIIHs.
IIpakTnyeckue padoThi: 2 OK 02
Ilpakmuueckas paboma Ne 5. U3zyuenue Oenenus saopa amoma ypana no OK 04
gdomoepagusim mpexos. OKO5
Tema 3 Coaep:kaHue y4eOHOT0 MaTepuaJa: 2 OK 04
TepmosiiepHbIi TepMosiiepHbIl CUHTE3 U YCIOBHS €r0 OCylecTBieHUd. banaHc sHepruu u 1,2 OK 08
CHHTE3 ycnoBus ero ocyiecTBienus. [Ipodiema TepMosiepHO SHEPTETUKH.
IIpakTHyeckue padoThI: 2 OK 02
Ipakmuueckas paboma Ne 6. H3yuenue mpexkos 3apsaiceHHblx 4acmuy no OK 04
gdomoepacghusim. OK 05
Bcero: 168
N3 HuX ayANTOPHBIX YACOB: 168

Jlj1s XapakTepUCTUKH YPOBHSI OCBOCHHS yueOHOT0 MaTepHalia UCIOJIb3YIOTCS CleAYIoue 0003HAUCHHUS:
1. — 03HaKOMUTENBHBIH (y3HaBaHUE paHee H3yYCHHBIX 0OBEKTOB, CBOCTB);
2. — penpoAyKTUBHBIN (BBIIIOTHEHUE JACATEIHHOCTH MO 00pa3Iy, HHCTPYKIIMH WU MOl PYKOBOJICTBOM)

3. — HpO,Z[YKTI/IBHHﬁ (HJ'IaHI/IpOBaHI/Ie H CaMOCTOATCIIbHOC BBIIIOJIHCHUC ACATCIbHOCTU, PCHICHUC HpO6J'IeMHLIX 3anaq)

14




3. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI

3.1. Mamepuanvno-mexnuueckoe obecneuenue

Peanuzanus yueOHOM UCHUIUIMHBI TpeOyeT Hamuuus yyeOHoro kabuHera u 1ab0paToOpHH.
Anpec: CepanoBckas 06macTh r. KameHck-YpanbCkuid, yin. AnroMuHueBas, 1. 60,
kabuHeT No204

Oo6opynoBanue yueoHoro kabunera Ne204:

[TocamounbIe MeCTa IO KOJTUYECTBY 00YJIArOIIUXCS

PaGouee mecTo mpernogaBarers.

Cron neMOHCTpalMOHHBIH.

JHocka.

Moiika.

[Ipubopsl A5 TpOBEACHUS IEMOHCTPAIIMOHHOTO 3KCTIEPUMEHTA.
Ta6muma MenneneeBa JI.1. Tabmuma CI.

KomruiexTsl 000py1oBanust 17151 TPOBEACHUSI JIA0OPATOPHBIX padoT.

©oNo A WDNRE

Meroandeckue yka3zaHuUs 1O MPOBEACHUIO Ja00OPATOPHBIX U MPAKTUUECKHX PaboT.

[EEY
©

Tabnuiel MO M3Y4EHHUIO TEKYIIEro MaTepuana o Gusmke.

[EEY
=

. [lIxana 3neKTpOMarHUTHBIX U3JTy4YEHUHN.

[EEY
N

COopHuKH 337124 10 pU3UKE.

[EEY
w

Ta6n1/1u51 I HTHAUBUAYAJIbHOTO IMOJIB30BAHUA CTYJCHTaAMU.
14. JleMoHCTpaIlMOHHBIC BUJICO PECYPCHI TTO TEMATHKE Kypca.

B kabuHere NODKEH OBITH MPEACTABICH MOJHBIA KOMIUIEKT JOKYMEHTAIMU, y4eOHbIe KHHTH,
ANIEKTPOHHBIE TTOCOOHS.

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

JleMOHCTpalMOHHOE U JIadopaTopHOe 000py/A0BaHME:

Bun nocobus (Mmonenu, crenapl, | Haumenoanue mocoous Kon-Bo
IJIaKaThl, BUJCO (PHIIBMBI)
Crenp «Kpucrannuueckue pemeTkm 1
Crenn I"azoBbie 3akonbl: OnbIT boiis (1660r); 1
Omnpit Ulapns (1787r); 1
Omnpit ['eit-Jlroccaka (1802r)» 1
Crenp «3axoH Kynona (Kynon1785r)» 1
Crenn «DNEeKTpOMarHuTHasE MHAYKIIMSDY 1
Crenp «QIJIEKTPOMAarHeTu3M 1 1
JIEKTPOMArHUTHast UHAYKIHSI» 1
Crenn «DNEKTPOMarHuTHasE MHAYKIHSD) 1
Crenp «MarHuTO3IEKTPUYECKUI 1
U3MEPUTENbHBIA TPUOOP» 1
Crenp «ITocTosiHHBIE MATHUTHI U 1
JIEKTPOMArHUTBI» 1
Crenn «JlelicTBUE MarHUTHOTO T0JIsL HA 1
IIPOBOJTHUK C TOKOM» 1
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Creun

«OmnsiT Dpcrena (1820r);

OneiT Amnepa (1820r)»

1

1

Crenp MarsnuTtHO€ 10JIe JJIEKTPUYECKOr0 TOKA 1
Crenp «QIIEKTPUUECKUI TOK» 1
Crenp «PaboTa ¥ MOIIHOCTb NEKTPUUYECKOTO 1
TOKa 1

Crenp «DQIIeKTpUUEecKasi EMKOCTb) 1
Crenn DIIEKTPOABIIKYINAS CUJIA U HANIPSIKEHUE 1
Crenp «QIIeKTpOMarHuTHasi MHAYKIUS 1
(Papageii 1831r)» 1

Crenp «B3anMouHYKIHS» 1
Crenp «CaMOMHTyKIIHSI» 1
Crenp «OtkpeiTHe nekTpoHa (Tomcon 1897r); 1
3aKOHBI SJEKTPOJIH3A - 1

(Dapaneit 1822-1834rr)» 1

Crenp «QIIEKTPUYECKHI TOK B AIEKTPOJIUTAX)» 1
Crenp «Onpenenenue 3apsaa AJIEKTpoOHa 1
(Modde 1912r); 3akon Oma (1825r)» 1

Crenn «ONEKTPOJUTHYECKHE KOHACHCATOPBD 1
Crenn «KonzaeHcaropbsl neEpeMEHHON EMKOCTH 1
Crenn «KoHJIeHCaTOphl MOCTOSIHHOM €MKOCTH 1
Crenn «AKKYMYJISITOPBI; 1
ConpoTHUBIEHUE TOCTOSSHHOW BETUYUHBI 1

Crenn «BpImpsaMuTenn 1
Crenn «Tpanchopmarop; 1
["'eHepaTop nepeMeHHOro TOKa 1

Creun «INEKTPOEMKOCTb; 1
CoennHeHne KOHJIEHCAaTopa B 6ataperoy 1

Crenp «Tepmopesuctopsl U HOTOPE3UCTOPHI; 1
PeocTaTsl 1 MOTEHIIMOMETPHI» 1

Crenn «OnpIT MaiikenscoHa; 1
TexHuyeckue npuMeHeHus 1

uHTEephEPCHITUNY 1

Crenp «IIpumeHeHue ynbpTpa3ByKa; 1
MeTo 16l TpUMEHEHHS] U30TOMOB U 1

TEXHHUKa 0€30MaCHOCTH» 1

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

Crenn «SnepHblil peakTop; 1
Macc-crekTpomMeTp» 1

Crenp «OCHOBHBIE CBETOTEXHUYECKHE 1
BenuunHbl; Cxema onbiTa Pesepdopaar 1

Crenp «CxeMa ONTHYECKOH 3aIIUCH 3BYKa; 1
I1.H. JleGenes (1866-1912rr)» 1

Crenp «3aBUCUMOCTb MACChl OT CKOPOCTH 1
nBIKeHus tena; Crekrporpady» 1

Crenp «CxeMa ONTHYECKOT0 BOCIIPOU3BEACHMSI 1
3ByKa; PyOMHOBBII J1a3ep» 1

Crenp «OHepreTuyecKas CUCTEMa; epeaada u 1
1

PacIpCACIICHUC SHCPIUM»
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Crenn Pagunonokarus A.C. ITonos (1859-1905) 1
Crenp «CeTeBoil palMOIIPUEMHUK; 1
KOMOWHUPOBAHHBIE JIAMITBD) 1
Crenp «QJIEKTPOHHBIE JIAMIIBI; 1
10JIYTIPOBOIHUKOBBIE TPHOIbI» 1
Crenp «Muxpockon; TeneBunenue» 1
Crenp «MuKpocKon» 1
Buneodpmibsm «ABuaHecymuii kpeicep 1
«Anmupan H.I'.Ky3nenos» 1
Buneopmibem «ATOMHas pakeTHas MOJABOJIHAS JIOIKA 1
«Tanpyn» 1
Buneopmibsm «boesoii Beproner Ka-50 1
«Yepnas akymna» 1
Crenp «OCHOBHbBIE €TMHUIIbI U3MEPEHHSI 1
BennurH B CI» 1
Crenp «Ilepnonnyeckasi cucreMa XUMHYECKUX 1
snemenToB JI.11 MenneneeBay 1
Crenn «[IIkana JIeKTPOMArHUTHBIX BOJIH» 1

3.2. Hugpopmayuonnoe obecneuenue 00yuenusn
Ilepeuenv ucnonv3yemovix yueonvix uzoanuii, Hnmepuem-pecypcos, 00noaiHumenvHou
Jumepamypol

[lepeyeHr peKOMEHAYEMBIX YyUeOHBIX U3MaHWuN, HHTEepHET-pecypcoB, TOTOJHUTEIHLHOMN
JTUTEPaTyphl

OcHOBHBIE HCTOYHUKH

on-1 Koncrutymus Poccuiickoit  ®denepanuu  (mpuHsTa
BCEHApOJHBIM roJyiocoBanueM 12.12.1993) (¢ yuerom
MOTNPABOK, BHECEHHBIX benepanbHBIMU
KOHCTUTYIMOHHBIMU 3akoHamMu P® o mnompaBkax K
Koncturynuu P® ot 30.12.2008 Ne 6-DK3, or
30.12.2008 Ne 7-®K3) // C3 PD. — 2009. — Ne 4. —
Cr. 445.

Oou-2 ®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
@®enepanbHbiM 3ak0oHOM 0T 04.06.2014 No 145-03)
«O06 obpazoBanuu B Poccuiickoit deneparmy.

Ou-3 IIpuka3 MunuctepcrtBa obpazoBanus 1 Hayku PD «O6
YTBEP)KICHUU  (ellepalbHOTO  TOCYJapCTBEHHOTO
00pa30BaTENILHOIO CTaHAApPTa CpeAHero (IMOJHOro)
oOrmiero oOpa3oBaHus» (3aperucTpupoBaH B MUHIOCTE
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ou-4

Ou-5

OU-6

Oou-7

Ou-8

Ou-9

OHn-10

On-11

P® 07.06.2012 Ne 24480).

[Tpuka3z Muno6pHayku Poccun ot 29.12.2014 Ne 1645
«O BHeceHun u3zMeHeHuil B Ilpukaz MuHucrepcTBa
oOpazoBanusi u Hayku Poccuiickoit ®enepanuu ot
17.05.2012 Ne 413 “O0 yrBepx)aeHUU (enepaibHOTO
rocy/lapCTBEHHOro  00Opa3oBaTeIbHOrO0  CTaHJapTa
cpenHero (MoJaHoro) 001ero oopa3zoBaHus’ ».

[Incemo JlemaprameHTa rocyaapCTBEHHOM MOJIUTHKU B
chepe moaroroBku paboumx kagpo u IO
MunobOpuaykn Poccunm ot 17.03.2015 Ne 06-259
«PexomMeHmaMM MO OpraHW3alUH  TOJyYeHUS
cpenHero ooOmero o0pa3zoBaHus B Mpejesiax OCBOCHHS
00pa3oBaTeIbHBIX porpamMmm CpemHero
npodeccuoHaIbHOTO0 00pa3oBaHus Ha 0a3e OCHOBHOTO
obumiero  oOpa3oBaHusi C€  y4yeToM  TpeOOBaHUU
denepadbHBIX TOCYJApCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIApTOB W  TOJydaeMod  mpodeccuu  WIu
CTEINATBHOCTH CpeaHero npoecCnOHATFHOTO
00pazoBaHUM.

®wusuka. 10 k1. ba3oBeIi ypOBEHB: YICOHUK

Ousmka. 11 kmacc: yueb. mma  oOmieoOpa3oBar.
OpraHM3alMii ¢ TPWI Ha 3JCKTPOH. HOCHUTEIICH:
0a30BbIi ¥ IPO(DUII. YPOBEHB

®dusznka 9 CPEAHUX  CICHHAIBHBIX  YYCOHBIX
3aBe/icHUI: YUeOHUK- 8-€ U3/1., CTEPEOTHUITHOE

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

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

duszuka Ui Opodeccuit M cHenUanbHOCTEH
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C.,
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P. A.,
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2013

M.:
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2013
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2006
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2008
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Ou-12

OHn-13

Ou-14

OU-15

TexHuueckoro mnpodwmisi. KonrponbHble Mmarepuansi: B.d.,
yueb. mocobus uia yupexxaeHuidl cpen. mpod. Bacumiabes

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

WnmoctpupoBanHblii atinac no ¢usuke: 10 xiacc. KacbanoB, M., 2010.
B. A.

WnmroctpupoBanHbliii atiiac no gusuke: 11 kimacc. KacbanoB, M., 2010.
B. A.

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

nocobue Juisi 00pa30BATENBHBIX YUPEKICHUN Cpel.

po@d. obpazoBaHusl.

Ouzuka s npodeccuid  u cnenuanbHocTed  JImuTpueBa M., 2014.

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

Kanamaukos, H. 1. ®@usuka B 2 4. YacTte 1 : yueOHUK U IPAKTUKYM JIJISI CPETHETO
npodeccuonanbHoro oopazosanus / H. I1. Kanmamaukos, C. E. MypaBbeB. — 2-¢ u31., UCTIp. U
non. — Mockga : U3marensctBo HOpaiit, 2020. — 254 ¢. — (ITpodeccronanbroe
o0OpaszoBaHme).

Kamamaukos, H. 1. ®@usnka B 2 4. YacTe 2 : y4eOHHK U IPAKTUKYM JUISI CPETHETO
npodeccuonanbHoro oopazosanus / H. I1. Kanamaukos, C. E. MypaBbeB. — 2-¢ u31., UCTIp. U
non. — Mockga : U3mparensctBo HOpaiit, 2020. — 244 ¢. — (ITpodeccronanbroe

o0OpasoBaHue).
NHuTtepHeT-pecypcehl:

1. www.fcior.edu.ru/ (DepepanpHblii  HEHTp  HHGOPMAIMOHHO-00pa30BaTEIbHBIX
pecypcoB).

2. www.booksgid.com/ (Books Gid. DnekTponHas 6ubinoTexa).

3. www.globalteka.ru/ (I'mo6anteka. I'mobansHas OHOIHOTEKA HAYYHBIX PECYPCOB).

4. www.window.edu.ru/ (EauHoe okHO g0cTyma K 00pa3oBaTeIbHBIM pecypcam).

5. www.st-books.ru/ (Jlyumiast yueOHast aurepaTypa).

6. www.school.edu.ru/ (Poccuiickuii 00pa3zoBatenbHbIil mopTan. JJ0CTyHOCTh, Ka4ecTBO,
3¢ hEeKTUBHOCTB).

7. www.ru/book/ (DnekrpoHHast OMOIMOTEYHAS CHCTEMA).

8. www.alleng.ru/edu/phys.htm/ (O6pa3oBarensubie pecypcbl MuTepHeTa — Dusnka).

9. www.school-collection.edu.ru/  (Exunas xosuteknuss nudpoBBIX 00pa30BaTEIbHBIX

pecypcoB).

10. https//fiz.1september.ru/ (yaeOHO-MeTOTMUecKast TazeTa «Dusnkay).
11. www.n-t.ru/nl/fz/ (HoGeneBckue naypeatsl o GU3UKe).
12. www.nuclphys.sinp.msu.ru/ (Snepuas ¢usuka B UutepHere).
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13. www.college.ru/fizika/ (IToaroroska k EI'D).

14. www.kvant.mccme.ru/
«KBant»).

(Hay4yHO-TIOTIYJSIPHBIA  (PU3UKO-MATEMATUYECKUIA  KypHAI

15. www.yos.ru/natural-sciences/html/ (ecrecTBeHHO-HAay4YHBII JKypHAJI IS MOJIOJACKHU

«IlyTh B HAyKy»)

4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHUSI YYEBHOM

JUCHUIINHBI

KoHTpons M oOlLieHKa pe3ylbTaTOB OCBOEHUS Y4YeOHON IUCIUIUIMHBI OCYIIECTBISIOTCS

MpernojaBaTesieM B IPOLECCe MPOBEACHMS JIEKIMOHHBIX 3aHSATUH M J1abOopaTOpHBIX padoT,

TECCTUPOBAHUA, 4 TAKIKC BBIIIOJIHCHUSA O6yanOHIHMHC$I WHIUBUAYAJIBHBIX SaI[aHI/II\/'I, ITPOCKTOB,

HCCIIE0BaHUN.
Koanl
Pe3yibTaThl 00y4yeHus Pe3yabTaTsl 00yyeHus (opMHpYeMEIX
001MXx
KOMIIeTeHI U
Ilpeomemmnuie:

- c(hOpPMHUPOBAHHOCTH TIpEACTaBICHUN | BXOMHON KOHTPOJIE: OK 01
O poiu U MecTe (U3UKUM B COBPEMEHHOH | -MHUCbMEHHOE
HAay4yHOM  KapTMHE MHUpaA; TOHHMaHUE | TECTUPOBAHUE;

(bM3UYECKON CYITHOCTH HAOII0JAaEMbIX BO
Bcenennoii  siBneHuid; TOHUMaHWE POJM | TEKYIIUH KOHTPOJIb: OK 02
¢u3ukn B (GOpMUpPOBAHWUM Kpyrozopa u | ~TTMCBMCHHBIC OTBETHI Ha
(YHKLMOHAJILHON TI'PaMOTHOCTH 4eyioBeka | BOTIPOCHL
JUIS peIlieHUs MPAKTHUECKUX 3a/1a4; “TCCTHPOBAHUC

[IpomMeXyTOUHBIN

KOHTPOJIb:

-9K3aMEH;

- BJIAJIEHHE OCHOBOIIOJAraronumu | TeKyiui KOHTPOJIb: OK 02
(br3UIeCKUMHU MOHATHSAMHY, | ~CHCTEMATH3alHs y4eOHOro
3aKOHOMEPHOCTSIMH, 3aKOHAMH M Teopusmuy; | MaTepuaia B BUIC TCINCOB,
yBEpEHHOE  TOJIb30BaHHWE  (DU3HUECKOM “IMCHMCHHBIC — OTBETRL — Ha

. . BOIIPOCHI;
TEPMHUHOJIOTHEN U CHMBOJIUKOM; TeCTHPOBAHME
IIpoMEKYyTOUHBII
KOHTPOJIb.
-3K33aMEH;
- BJAJCHHE OCHOBHBIMU MeTOAaMH | TeKYIIUi KOHTPOJIb: OK 02
-IUCbMEHHBIE OTBEThl HA

HAayY4YHOTO IIO3HAHUs, MUCIIOJIb3yEMbIMH B

¢buzuke: HaOJIIOICHHE, OITMCaHHeE,
HU3MepeHue, AKCIEPUMEHT; YMEHHUS
oOpabaTeiBaTh  pe3ylIbTaThl  HU3MEpPEHUH,
0OHapyXHUBaTh 3aBHCHMOCTD MEXITY
(bu3MUecKUMU  BeIUYUHAMH,  OOBSCHATH

MOJIYYCHHBIC PE3YJIbTAThI U ACJIaTh BLIBOBI;

BOITIPOCHI;
-TECTUPOBAHHE
IIpoMeKyTOUHBIN

KOHTPOJIb:
-9K3aMCH,;
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- chopMHpPOBAaHHOCTh YMEHUS peliaTh
(busnueckue 3a1a4u;

Texymii KOHTPOJIb:

-IACbMEHHBIE
paKkTUYeCKue paboTHI;
IIpoMexyTOYHbBIN

KOHTPOJIb:
-3K3aMEH,;

Texyimii KOHTPOJIb:

-pelICHUC 3a1a4

IIpoMeXyTOUYHBIN

KOHTPOJIb:
-TECTUPOBAHUE

OK 03

OK 06

- c(hOpMHUPOBAHHOCTH YMEHHUS

IIPHUMCHSATH IMMOJIYYCHHBIC 3HaHUA pIn b

00BsICHEHUS YCIIOBHM IPOTEKaHUs

(bU3MYeCKUX SBICHUW B TPUPOJE H JJIA
MPUHSATUSA

MIPAaKTUYECKUX  pElNICHUH B

IMOBCETHEBHOM KM3HU,

Texyimii KOHTPOJIb:

-IMCbMEHHbIE
paKkTHYeCcKre padoThl;
[IpoMexyTOUYHBIN

KOHTPOJIb:
-DK3aMEH;

Texkymii KOHTPOJIb:
ITpoMeXyTOYHBIN

KOHTPOJIb:
-TeCTHPOBAHHE

OK 03

OK 05

- copMHUpPOBAaHHOCTH COOCTBEHHOM
MO3UIIMM T10 OTHOWICHHIO K (HU3HUECKOU
uHpOpMAIIMY, T[OJIy4aeMOH M3  pa3HbIX

HMCTOYHHKOB.

Texymui KOHTPOJIb:
Texymui KOHTPOJIb:
-TECTHPOBAHHE
I[IpoMeEXyTOYHBII

KOHTPOJIb:
-OTBCThI HA KOHTPOJIbHBIC

BOIIPOCHI

IIpoMeXyTOUHBIH
KOHTPOJIb:

-pelieHrne KaueCTBEHHBIX
3a1a4

Texymmii KOHTPOJIb:

-MIOJITOTOBKA apryMEHTOB
JUTSL BBICTYIUJICHUS Ha
JIeIIOBOM Urpe
ITpomMexyTOUHBIM

KOHTPOJIb.
-TCCTUPOBAHUC

OK 04

OK 08

OK 07

OK 09

Juunocmmnoie:
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-4yBCTBO I'OPJIOCTH U YBAKECHHUSI K UCTOPHUU U
TOCTHKEHUSIM OTEYECTBEHHON (PHU3HUeCcKon
HayKd; (U3MYECKH I'PaMOTHOE TOBEJCHUE B
npo(hecCHOHANBHON JIeSITENTFHOCTH U OBITY
oOpameHun ¢
YCTpPOMCTBaMU;

pu npubopamMu U

BxoaH0# KOHTPOJIb:

-[IMCbMEHHOE
TECTUPOBAHUE;

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

KOHTPOJIb:
-9K3aMEH,;

Ha

OK 01

OK 02

-TOTOBHOCTh K IPOJIOJDKEHUIO 00pa30BaHUs
U TOBBIIIEHUS KBaNu(UKaluu B W30paHHON
npoeccCuoHaIbHOM JIeSATeTbHOCTH u
00BEKTUBHOE OCO3HAHUE POJU (PU3HUECKUX

KOMIETEHITUH B 3TOM;

BxoaHo# KOHTPOJIb:

-IMCbMEHHOE
TECTUPOBAHUE;

Texymuii KOHTPOJIb:
-[IUCbMEHHBIE OTBETHI
BOIIPOCHI;
-TECTHPOBAHHE
ITpoMexyTOUHBIHI

KOHTPOJIb:
-DK3aMEH;

Ha

Texkymi KOHTPOJIb.

-IMCbMEHHBIE
MpaKTUYECKUE PabOTHI;
ITpoMeXKyTOUHBII

KOHTPOJIb:
-3K3aMEH,;

OK 01

OK 02

OK 03

HUCIIOJIBb30BAaTh JOCTHIXKXCHUA

HAyKu W

-yMeHus
COBpPEMEHHON  (hU3MYECKOI
(bu3MYeCKUX TEXHOJOTUW Ui TMOBBIICHUS
CcOOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO Pa3BUTHS
B BBIOpaHHOU podeCCUOHAILHOM

ACATCIIBbHOCTH,

Texyumii KOHTPOJIb:
-TI0JITOTOBKA apryMEHTOB

JUTSI BBICTYTUJICHUS Ha
JIEJIOBOM UTpe
IIpoMeXXyTOUYHBINI

KOHTPOJIb:
-TCCTUPOBAHUC

OK 04

“YMCHUS CaMOCTOSATCIIBHO ,I[O6BIB3.TB HOBBIC
JJIA cebs (I)I/ISI/I‘IGCKI/IC 3HAaHUA, HCIOJIb3Ys1
HJIA 9TOI0 HAOCTYIIHBIC

uHpOpMalnu;

HCTOYHUKHU

Texymui KOHTPOJIb:

-IOJIrOTOBKA apryMEHTOB
JUTSL BBICTYIUJICHUS Ha
JIETIOBOY Urpe
ITpoMexyTOUHBIM

KOHTPOJIb.
-TECTUPOBAHUC

OK 09

-YyMCHHS  BBICTPAaWBaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOIIICHUS B KOMAHJIE TI0 PEIICHUIO
00IIMX 3a71a4;

Texymii KOHTPOJIb:

-IOJATrOTOBKA apryMCHTOB
AT y4acTust B IUCKYCCHUU,
-pelICHUC 3a/1a4

OK 06
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IIpoMeXYyTOUYHBIN

KOHTPOJb:
-TECTUPOBAHNE

IIpoMeXyTOUYHBIN

KOHTPOJIb:
-pCIICHNUEC KAYCCTBCHHBIX

3aaa4

OK 07

-YyMEHHMs YIPaBIATH CBOEU IMO3HABATEIbHOU

ACATCIIBHOCTBIO, IMPOBOJUTH CaMOOILICHKY
YPOBHHA COOCTBEHHOTO HHTCJUICKTYaJIbHOTO

pa3BUTHSL.

Texyimii KOHTPOJIb:

-TE€CTUPOBAHUE
IIpoMeXyTOUYHBIN

KOHTPOJIb:
-OTBCThHI HA KOHTPOJIbHBLIC

BOIIPOCHI

OK 08

Memanpeomemnuie:

1. pecynamusnvie

-YMCHUC T'CHEPUPOBATHL UACU U OIPCIACIIATH
CpeNCTBa,
peanu3aium;

HeoOXOUMBIE TUTS nx

IIpoMeXYTOUYHBIN

KOHTPOJIb:
-TeCTUPOBAHUE

Texymui KOHTPOJIb:
-CO3IaHHeE 5 ClIaiioB
MpE3eHTAlUN
I[IpoMeXyTOUHBIN

KOHTPOJIb:
-TCCTUPOBAHUC

OK 04

OK 05

-yMEHHUE AaHaAJIM3UpPOBaTh M MPEICTaBIATh
nH(OPMALIKIO B PA3JIMYHBIX BUJAX.

BXx01HOW KOHTPOJIb:
-[IUCbMEHHOE

TECTUPOBAHUC,

BxoaHo# KOHTPOJIb:
-YCTHO€ TECTUPOBAHUE;
TexyIui KOHTPOJIb:
-TECTHPOBAHHE
IIpoMeXyTOYHBIH

KOHTPOJIb:
-DK3aMEH,;

Texymmii KOHTPOJIb:

-IIUCbMEHHBIE
MpaKTHYeCKHe PabOoThI;
IIpoMeXyTOUHBIN

KOHTPOJIb:
-DK3aM¢CH,;

OK 01

OK 02

OK 03

2. no3unasamenvHule

-HUCIIOJIb30BaHUA Ppas3JINYHBIX BHUJOB

BxoaHo# KOHTPOJIb:

OK 01
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NO3HABaTEILHOM NEeATEILHOCTU IS
peuieHus (GU3MUYECKUX 3a]a4, TPUMCHCHUS

OCHOBHBIX METOJ0B IIO3HAHUA (Ha6JIIOI[eHI/I$I,

-[IMCbMEHHOE
TECTUPOBAHUE;

OIMCAHMS, M3MEPEHHUs, JKCIepPHMEHTa) Juisi | LCKYIIMH KOHTPOIb: OK 02
W3ydeHMs pasTHYHbIX CTOPOH OKpyskaromieii | “CHCTEMATH3AINs yIeGHOTO
eSTETBHOCTI: MaTepuaia B BUJIC TE3UCOB;
-IIICBMCHHBIC OTBETHI Ha
BOIIPOCHI;
-TeCTUPOBAHUC
IIpoMexxyTOUYHBIN
KOHTPOJIb:
-9K3aMEH;
Texymuii KOHTPOJIb.
-IIACHbMCHHBIE OK 03
IpaKTHYeCKHe padoThI;
[IpoMexxyTOUHBIN
KOHTPOJIb:
-DK3aMEH;
-MCIIOJI30BAHUS OCHOBHBIX | TeKyIuii KOHTPOJIb: OK 08
WHTEJUICKTYATbHBIX OTIepAIliii: TIOCTAHOBKH | -TECTHPOBAHUE
3amauu, (OPMYITHPOBAHUS THMNOTE3 aHaim3a | [IpoMexyTOUHBINA
W CHHTE3a, CpaBHEHHUs, 0OOOIICHUS, | KOHTPOJIb:
CUCTeMAaTH3alllK, BBISBICHUS NPUYUHHO— | ~OTBETHI HA KOHTPOJIbHbBIE
CIIEICTBEHHBIX CBSA3€H, IOMCKA aHAJIOTOB, | BOIPOCHI
(dhopMyIUpOBaHUS BBIBOJOB JIsi HM3y4EHUS OK 09
Pa3IMYHBIX CTOPOH (U3HUECKUX O0O0BEKTOB, | [IpoMexyTOUHbBIN
SBJICHUS MW TPOLECCOB, C KOTOPBHIMU | KOHTPOJIb:
BO3HHMKAeT HEOOXOJWMOCTh CTAJIKHBAThCS B | -TECTHPOBAHUE
npodeccuoHanbHOM chepe;
-yMEHUS KCIIOJIb30BaTh paznuusbie | TeKyIuil KOHTPOJIb: OK 05
WUCTOYHUKUA [UIs TOJydyeHUus (U3HUECKOH | -co3qaHue 5 crnaiiioB
nH(pOpMaIIUY, OLIEHUBATh €€ TOCTOBEPHOCTD. | MPE3EHTAIlUU
-COCTaBJICHUE OTIOPHOTO
KOHCIIEKTa
[IpoMexyTOUHbBIN
KOHTPOJIb:
-TeCTUPOBaHUE
3. KOMMYHUKQMUBHbIE
-YMEHHUS myOIMYHO MPEACTABIATH | TEeKYIIUH KOHTPOJIb: OK 06
pe3ynbTaThl COOCTBEHHOTO WCCIIEOBAHMS, | -pEIICHUE 3a7a4

BECTU JIUCKYCCHH, JTOCTYITHO U FapMOHUYHO
coyeras COJIEpKaHUs u bopmbI
npeacTaBIsieMol HHPOpMaLIH;

IIpoMeXyTOUHBIN

KOHTPOJIb.
-TCCTUPOBAHUC

Texymii KOHTPOJIb:
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-TeCTHPOBAHHE OK 08
IIpoMexyTOYHbBIN

KOHTPOJIb:
-OTBCThHI HA KOHTPOJIbHBIC

BOIIPOCHI

5. BOBMOKHOCTHU UCITIOJIb30BAHUSA ITPOI'PAMMBI B JIPYT'HX OOII
Pabouas mporpaMmma MoXxeT ObITh MCIOJIb30BaHA JJIi 00YUYEHUsl YKPYIMHEHHOW IPYIIIIbI

npodeccnii u cienuansHocTei 15.00.00. MammHocTpoenne
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