MHWHUCTEPCTBO OBPA30BAHMS W MOJIOAEJKHOI MOJUTUKU
CBEPAJIOBCKOM OBJIACTH
I'OCYTAPCTBEHHOE ABTOHOMHOE ITPO®ECCHOHAJIBHOE
OBPA3OBATEJIbHOE YYPEKIEHUE

CBEPUIOBCKOM OBJACTH
«KAMEHCK-YPAJIBCKHUH NOJNUTEXHUYECKHUIA KOJLIE K
(TATIOY CO «KYIIK»)
COI'JTACOBAHO VTBEPXIIAIO

[Ipencenarens MUKIOBOH KOMHCCHH
MexaHWYecKkux MUCIHILTHE

=24 Adanacenxo O.B.
& L » Cz-f/ic;r&wz«ar— 2020 r.

N ‘_:M
PABOYAS TIPOTPAMMA YYEBHOM AU CHHITLIAHBI

OYIn. 02.03 ®uzuka

15.02.12 MonTak, TeXHHYECKOe 00CJIy’KMBAHHE H PEMOHT NPOMBILLICHHOI0
oGopyaoBanus (110 oTpacsiv)

Kpanmnpuxanus: Texuuk-mexanux

2020
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1. OBIIAS XAPAKTEPUCTHKA ITPOT'PAMMBI YYEFHOU JUCITATLIAHBI

1.1. Obs1acTh NPUMEHEHHUS MPOTPAMMBI

PabGouass mnporpamma y4eOHOW JUCHUIUIMHBI  SIBIISIETCS  YacThbl0  OCHOBHOM
oOpa3oBaTenbHOM mporpamMMmbl B cooTBerctBUH ¢ OI'OC CIIO 15.02.12. MonTax,
TEXHUYECKOEe OOCITYy)KMBAaHHE M PEMOHT IMPOMBIILIEHHOTO 00OpyJIOBaHUs (IO OTpacisiM),
BXOJIIE B  yKpyNHEHHYIO rpynny npodeccuir u  cnenmansHocteid  15.00.00.
MammHoCTpoeHue

1.2. Mecto AuUCHMIVIMHBI B CTPYKTYpe OCHOBHOH Npo()ecCHOHAJBLHOM
o0pa3oBaTe/IbHOIl NPOrpamMMbl: JUCIUIUIMHA BXOJUT B 0O0I1€00pa30BaTEIbHBIA UK
cnenuanbHocT 15.02.12. MoHTaX, TEXHUYECKOE 00CITY’)KUBAHUE U PEMOHT IPOMBIIIIEHHOTO
o0opynoBaHus (110 OTPACIISIM)

1.3. Hesau 1 3a1a4u AUCUMIIMHBI — TPe0OBaHUS K pPe3yJibTATaM 0CBOEHUS
AUCHHUILINHBI:

B pe3yibTaTe 0CBOEHHS TMCUMILIMHBI 00y4YAIOIIMIACH T0KEH YMETh:
B pe3yibTaTe 0cBOEHUS TMCUMILINHBI 00y4aIOIIMIACS 10/15KEeH 3HATD:

npeomemmole:

- c(OpMHUPOBAHHOCTD MPEICTABICHUNA O POJIU U MecTe (PU3UKU B COBPEMEHHOW HayYHOM
KapTHUHE MHpa; MOHUMaHHe (PU3NYECKON CYITHOCTHU HaOio/aeMbIX BO BceneHHON sBIEHU;
MOHUMaHHe poJii (UMK B (GOPMUPOBAHUU KPYyro3zopa M (yHKUHOHAIBHON I'PaMOTHOCTH
YeJIOBEKA JUI PEIICHUS IPAKTUYECKUX 3aa4;

- BJIQJICHUE OCHOBOTIOJIAralONUMU (U3UYECKUMH TOHATHUSMHU, 3aKOHOMEPHOCTIMH,
3aKOHAMHU ¥ TEOPHUSIMH; YBEPEHHOE IIOJIh30BaHHWE (DU3UYECKOW TEPMHUHOJIOTHEH W
CHMBOJIHKOM;

- BIIQJICHUE OCHOBHBIMH METOJAMH HAyYHOTO TO3HAHUS, WCHOJb3yeMBbIMH B (DU3HKE:
HaONIOZCHUE, OINMCaHWe, W3MEpPEHUe, SKCIEPHMEHT, YMEHHsI 00paldaThIiBaTh pPE3yIbTaThI
W3MEpECHUH, OOHApYKUBATh 3aBUCUMOCTh MEXIY (PU3HUYSCKMMH BEIWYHMHAMH, OOBSICHATH
MOJTyYCHHBIC PE3YJIbTATHI U JICNATh BHIBOJIBI,

- cOpMHUPOBAHHOCTh YMEHHUS peliaTh (GrU3nYecKue 3a1auu;

- copMUPOBAaHHOCTb YMEHHUS MPUMEHSTH IOJyUYE€HHBIE 3HAHWUS Uil OOBSCHEHUS
YCIOBUM MPOTEKaHUA (PU3NYECKUX SIBICHUW B HPUPOJE U ISl MPUHIATHUS MPAKTHUUYECKUX
pelleHnii B TOBCEIHEBHOM JKU3HH;

- c(hopMHUPOBAHHOCTh COOCTBEHHOW MO3UIMH 1O OTHOIIEGHHUIO K (QHU3NYECKOU
uH(pOpMaLIKHY, TOTy4aeMON U3 Pa3HbIX HCTOYHUKOB.

JIUYHOCMHBbIE.

-4yBCTBO TOPJIOCTH M YBAXEHUS K HCTOPUU U JOCTHKEHMSIM OTEUECTBEHHOW (pu3nyeckon
HayKd; (PU3NYECKU IPaMOTHOE MOBEIEHUE B MPO(HECCHOHAIBHOM NESATEIbHOCTH U OBITY MPHU
oOparieHuu ¢ mpudopamu U yCTpoicTBaMu;

-FTOTOBHOCTb K HPOJOJDKCHUIO 06p330BaHI/I$I 1 TIOBBIIICHUSA KBaJ'II/I(i)I/IKaLII/II/I B I/I36paHHOI7I
HpO(l)eCCHOHaHLHOﬁ JACATCIIBHOCTH H OOBCKTHUBHOE OCO3HAHHUE poiin (1)1/13I/I‘ICCKI/IX
KOMIIETSHIIUI B 9TOM;

-yMEHHUSl HUCIOJB30BaTh JOCTH)KCHHSI COBPEMEHHOW (U3MUYECKOW HAayKu U (U3HUECKUX
TEXHOJIOTHI JUIsl TMOBBIMICHUS COOCTBEHHOTO WHTEIUIEKTYaJbHOTO DPa3BUTHS B BBIOPAHHOM
npodeccuoHaNBHOM e TENbHOCTH;



-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:

Koo Haumenoeanue xomnemenuuil

OK 01. BoiOupates cnocoObl  pemieHust 3amad  Mpo(decCHOHANbHON  IeATeNbHOCTH,
MIPUMEHUTEIIBHO K Pa3JIMYHbIM 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, pecypcocOepeskeHuIo,
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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 MOATOTOBICHHOCTH.

OK 09. Hcnonbs3oBath HHPOPMALMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHOM
TSI TEITHHOCTH.

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

OK 11. [TnarrpoBaTh MPEAIPUHUMATENBCKYIO ACSITSILHOCTD B MPOPECCHOHATBHOM cdepe.

1.4. PexoMeHayeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrPaMMBbI TUCIHUTLTHHBI:
MaKCUMAaJIbHOW y4eOHOU Harpy3ku oOydaromerocsi 168 wacos, B ToM umcie:
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
€aMocCT)
1 2 3 4
Pazjen 1. MexaHuka ¢ 3J1eMEHTAMHU T€OPUH OTHOCUTEIHLHOCTH 22
Tema 1 BxoaHoii KOHTPOJIBL
Kunemaruka

ConepxxaHue yueOHOro MarepuaJa: 4 OK 01
Mexanudeckoe aBukeHne. OTHOCUTEIBHOCTh ABMKEHUs. CUcTeMa OT4YeTa.
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 3agava quaaMukn. Cmra. Macca. 3akonsl HeroToHa.
OCHOBHOM 3aKOH PEISATUBUCTCKON TMHAMUKHN U MAaT€pUATIbHOM TOUKH.
3aKOH BCEMHUPHOTO TAroreHusa. ['paBuranvoHHas mnoctosiHHas. Cuna
TsDKECTU. Bec 1 HeBECOMOCTD. 1,2
Ilepssoiii 3akoH HeroToHa. Penienue 3anay.
Bropoii 3akon HrroToHna. Pemenune 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

Conep:xaHue yueOHOro MaTepuaJa:

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.

KoHcTpyKkTOpCcKas M TEXHOJIOTHYecKasi IOKyMeHTalusl.

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
CB0000HOM NAOEHUU, OBUNCEHUU BEPMUKANbHO 66epPX U NOO Y2IOM K
2OPU3OHM)Y.

OK 02
OK 04
OK 05

Paszpnen 2.MoJiekyasipHas (pM3HMKa U TEPMOJIMHAMHUKA
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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 ABorajpo. 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 wmodekyn W =3/2KT. [Ilocrosanas bonbimana. Cpenssis
KBaJpaTHMYHas CKOPOCTh MOJIEKYyNl rasa. TepMoauHaMMuecKkas MIKajia
Temmneparyp. AOCONIOTHBIN HYJIb.
OObeMHEHHBIM Ta30BBIM 3aKkoH. YpaBHeHue MeHnneneeBa-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 muxponapamempos c
npumeneruem ghopmyn Menoeneesa-Knanetipoua.
Tema 2. Copepxanue yueOHOro MarepuaJa: OK 04
OcHoBBI BuyTtpennss o»Heprus raza u crnocodbl e€ wu3MeHeHus. l3MmeHeHue 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 mpoieccoB. [IpuHIUN JEWCTBUS TEMJIOBBIX
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 BEIIECTBA. DBIIMJKHHMM TOPAIIOK.
[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
MpH TUIABJICHUN W KPUCTAJUTM3aNMU. TerioBoe pacuiupeHue TBEPABIX Tell.
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 HEKTPUIECKUX 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
ConpomueIenuss 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 padoThbi:
Ilpakmuueckas paboma Ne 4. Pacuém napamempos 31eKmpuueckux yeneu
npu nOce008amenbHOM U NAPALIeIbHOM COeOUHEeHUU.
Tema 3 Conep:xanue y4yeOHOro MmaTtepuaJa: 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

DIEeKTPUYECKUN 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 marnutHoro mons. Ilorok marmutHO#M umHaykuuu. Cuiia JlopeHnna.
MarsuTHbI€ CBOMCTBA BELIECTBA.
JlabopaTopHble padoThbI: 2 OK 02
Jlabopamopnas paboma Ne 15. H3yuenue ceoticme MacHumHo20 nois. OK 04
OK 05
Tema 5 Coaep:xkaHue yueOHOTo MaTepuaJa: 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.
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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
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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)
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3. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI

3.1. Mamepuanvno-mexnuueckoe obecneuenue

Peanuzanuss yueOHON aucUMIUIMHBL TpeOyeT Hainuuus ydyeOHOro KabOWHeTa U
naboparopum.

Oo6opynoBanue yueOHOro KaOnHeTAa:

1. Tlocago4Hbie MeCTa MO KOJIUYECTBY OOYUAIOIIUXCSI Aupec:
CeepanoBckas 001acTh
2. Pabouee mecTo mpenoaBarTes. r. KaMeHCK-Y pajisCKHi,
3. Croy JeMOHCTpaIMOHHBIH. yi1. Antomunuesas, 1. 60,
4. Jocka. kabunet No204
5. Moiika.
6. [lpuboper It  TpoBeneHUS  JAEMOHCTPAIMOHHOTO
HKCTIEPUMEHTA.
7. Tabmuma Menaeneesa [[.U. Tabauma CHU.
8. KomrutekTsr o0opynoBaHuUs TUTSt TIPOBEICHHSI

1a00paTOPHBIX padoT.

9. Meroanueckue yKa3aHUs 1O MPOBEACHUIO Ta00paTOPHBIX
U IPaKTHYECKUX paboT.

10. TaOmuIel 10 U3YYCHUIO TEKYIIETO MaTepraa mo (Gpusmke.

11. [kana >7€KTPOMAarHUTHBIX U3JTy4YEHUI.

12. COopHuku 3a1a4 1o (HusmkKe.

13. TaOmuie! TUTS WHIUBUTYaJIbHOTO [10JIb30BaHUS
CTYICHTAMH.

14. JleMoHCTpaIlMOHHBIC BUJICO PECYPCHI TTO TEMATHKE Kypca.

B kaOunere JOJIKCH OBITH IMPpEaACTaBJICH MOJIHBIA KOMILIEKT JOKYMCHTAIIUW, y‘Ie6HBI€ KHHUI'H,
QJICKTPOHHBLIC mocoOous.

Texnuueckue cpeacTBa 00y4yeHus :
- KOMITbIOTEP;
- UIHTEpaKTUBHAs JOCKa.

JleMOHCTpalMOHHOE U JIa0opaTopHOe 000py/I0BaHME:

Bun noco6ust (monenu, crennsl, | HaumenoBanue nocoOus Kon-Bo
IJIaKaThl, BUJCO (PHIIBMBI)
Crenn «Kpucraminyeckue peneTKkm 1
Crenn I"azoBsie 3akonbl: OnbIT boiins (1660r); 1
Omnpit Ulapns (1787r); 1
Ompit ['eit-Jlroccaka (1802r)» 1
Crenp «3axoH Kynona (Kynon1785r)» 1
Crenn «DNEeKTpPOMarHuTHasE MHAYKIIHSDY 1
Crenp «QIJIEKTPOMAarHeTU3M 1 1
JIEKTPOMArHUTHAsI UHAYKIHSI» 1
Crenn «DNEeKTpOMarHuTHast MHAYKIHSDY 1
Crenp «MarHuTodIeKTPUYECKUI 1
U3MEPUTENbHBIA TPUOOP» 1
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Creun

«ITocTossHHBIC MAarHuTHI U

SJICKTPOMAIrHUTBD)

1

1

Crenn «JleficTBHE MarHUTHOTO MOJISI Ha 1
IIPOBOJTHUK C TOKOM» 1

Crenp «OnpIT Opcrena (1820r); 1
OmneiT Amniepa (1820r)» 1

Crenp MarsuTHO€ 10JIe JJIEKTPUYECKOr0 TOKA 1
Crenp «QIIEKTPUUECKHI TOK» 1
Crenp «PaboTa ¥ MOIIHOCTb NEKTPUUYECKOTO 1
TOKay 1

Crenn «INEKTPUUECKasi EMKOCThY 1
Crenn DIIEKTPOABIIKYINAS CUJIA U HATIPSKEHUE 1
Creun «INEKTPOMarHUTHAS WHIYKIIAS 1
(Dapaneit 18311)» 1

Crenp «B3anMouHyKIHS» 1
Crenp «CaMOMHTyKIIHSI» 1
Crenp «OtkpeiTHe nekTpoHa (Tomcon 1897r); 1
3aKOHBI AJIEKTPOJIN3A - 1

(Dapaneii 1822-1834rr)» 1

Crenn «ONEKTPUYECKUHN TOK B IJIEKTPOJIUTAX) 1
Crenp «Onpenenenue 3apsaa AIEKTpoOHa 1
(Modde 1912r); 3akon Oma (1825r)» 1

Crenn «NEKTPOIUTHIECKHUE KOHJIEHCATOPHI» 1
Crenn «KoHJieHcaTopbl MEPEMEHHON EMKOCTHY 1
Crenn «KoHzieHcaTopbl MOCTOSHHOM €MKOCTH 1
Crenp «AKKYMYJISITODBI; 1
ConpoTHUBIEHUE TOCTOSIHHOW BETUYUHBI 1

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

Crenn «INEKTPOEMKOCTb; 1
CoeaunHeHne KOHACHCATOpa B 6aTapero» 1

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

Crenn «OnpIT MaiikenscoHa; 1
TexHuyeckne npuMeHeHus 1

UHTEphEPCHITUNY 1

Crenn «[IpumeHeHmne ynpTpa3Byka; 1
MeTo /16l TPUMEHEHHS U30TOMOB U 1

TEXHHUKa 0€30MaCHOCTH» 1

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

Crenp «SlnepHblil peakTop; 1
Macc-crieKTpomMeTp» 1

Crenp «OCHOBHBIE CBETOTEXHUYECKUE 1
BennunHbl; CxeMa onbiTa Pezepdopaa» 1

Crenp «Cxema ONTHYECKOM 3aI1CH 3BYKa; 1
I1.H. JleGeneB (1866-1912rr)» 1

Crenp «3aBHCHUMOCTbh MacChl OT CKOPOCTHU 1
1

nBIkeHus tena; Crekrporpady»
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Crenp «CxeMa ONTHYECKOT0 BOCIIPOU3BECHMS 1
3ByKa; PyOMHOBBIH J1azep» 1
Crenp «OHepreTuyecKas CUCTeMa; nepeaaya u 1
pacnpeieieHHe SHEPT U 1
Crena Pammosnokarust A.C. Ionos (1859-1905) 1
Crenp «CeTeBoil paluONIPUEMHUK; 1
KOMOMHHPOBAHHbIE JIAMIIBI» 1
Crenp «DJIEKTPOHHBIE JIAMIIBI; 1
I10JIYTIPOBOIHUKOBBIE TPHOIbI» 1
Crenp «Mukpockon; TesneBunenue» 1
Crenp «MuKpOCKO» 1
Buneodunbem «ABuaHecymumi kpeicep 1
«Anmupan H.I'. Ky3nenos» 1
Buneodunbem «ATOMHas pakeTHas MMOJABOJIHAS JIOIKA 1
«Tanpyn» 1
Buneopmibsm «boesoii Beproser Ka-50 1
«YepHad akynay 1
Crenn «OCHOBHBIE €TMHUIIBI U3MEPEHUS 1
BennurH B CH» 1
Crenp «ITepnoamyeckasi cuctreMa XUMUYECKUX 1
snemenToB JI.11 MenneneeBay 1
Crenn «[IIkana JIeKTPOMArHUTHBIX BOJIH» 1

3.2. Hughopmayuonnoe obecneuenue odyuenus
Ilepeuenv ucnonv3yemwvix yueonvix uzoanuii, Hnmepuem-pecypcoe, 00no1HumenbHou
Jumepamypol

[lepeyeHr peKOMEHAYEeMBIX Yy4YeOHBIX U3MaHWuK, HHTEepHET-pecypcoB, OTOJHUTEIHLHOMN
JTUTEPaTyphl

OcHOBHBIE HCTOYHUKH

on-1 Konctutymus Poccuiickoit  denepanuu  (mpuHsTa
BCEHAPOJIHBIM roJjiocoBanueM 12.12.1993) (¢ yuerom
MOTIPaBOK, BHECEHHBIX benepanbHBIMU
KOHCTUTYIMOHHBIMU 3akoHamMu P® o mompaBkax K
Konctutynun P® ot 30.12.2008 Ne 6-®K3, ot
30.12.2008 Ne 7-®K3) // C3 PD. — 2020. — Ne 4. —
Cr. 445.

Oou-2 ®enepanbHblil 3ak0H OT 29.12. 2012 Ne 273-D3 (B pen.
¢denepanbHbIX 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-@3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, or
05.05.2014 Ne 84-®@3, ot 27.05.2014 Ne 135-®3, ot
04.06.2014 Ne 148-®3, ¢ wu3M., BHECECHHBIMHU
@enepanbHbiM 3ak0HOM 0T 04.06.2014 Ne 145-03)
«0O6 obpazoBanuu B Poccuiickoit deneparimy.

Ou-3 IIpuka3 MunuctepcrBa oopa3zoBanus u Hayku PO «O6
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ou-4

Ou-5

OU-6

Oou-7

Ou-8

Ou-9

OHn-10

On-11

YTBEPXKICHUU  (ellepalbHOTO  TOCYJapCTBEHHOTO
00pa30BaTENILHOTO CTaHJapTa CpeaHero (MOJHOTO)
oOmiero oOpa3oBaHus» (3aperucTpupoBaH B MUHIOCTE
P® 07.06.2012 Ne 24480).

[Tpuka3 Muno6pHayku Poccun ot 29.12.2014 Ne 1645
«O BHeceHun uszMeHeHuil B Ilpuka3 MuHucrtepcrTBa
oOpazoBanusi u Hayku Poccuiickoit ®enepanuu ot
17.05.2012 Ne 413 “O0 yrBepx)aeHUu (enepaibHOTO
rocy/lapCTBEHHOro  00Opa30BaTeIbHOrO0  CTaHJAapTa
cpenHero (MoJaHOTro) 001Iero oOpa3zoBaHus’ ».

[Incemo JlemaprameHTa rocyJapCTBEHHOMN MOJUTHKU B
chepe moaroroBku paboumx kagpo u IO
MunobOpuaykn Poccunm ot 17.03.2015 Ne 06-259
«PexoMeHmaMM MO OpraHW3ali  TIOJyYEHUS
cpemHero ooOIero o0pa3oBaHus B Mpejaesiax OCBOCHHS
00pa3oBaTeIbHBIX porpamMmm CpeIHero
npodeccuoHaNbHOTO0 00pa3oBaHus Ha 0a3e OCHOBHOTO
obumiero  oOpa3oBaHMs C  y4yeToM  TpeOoBaHUM
(denepadbHBIX TOCYJApCTBEHHBIX 00pa30BaTENbHBIX
CTaHIApPTOB M  MojdydyaeMod  mpodeccun  wiu
CHEIHAIbHOCTH CpeIHero npodeccuoHaIbHOTO
00pazoBaHUM.

®wusuka. 10 k1. ba3oBeIif ypOBEHB: yICOHUK

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

dusznka 9 CPeAHUX  CICHHAIBHBIX  YYCOHBIX
3aBe/IcHUI: YUeOHHK- 8-€ U3/1., CTEPEOTUITHOE

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

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

duszuka Ui Opodeccuit M cHenUanbHOCTEH
TeXHUYecKoro mnpodmis. KoHTposibHbIE MaTepuansbl:
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Ou-12

OHn-13

Ou-14

OU-15

o oA wN

®© N

10.
11.
12.
13.
14.

15.

yueb. mocobus g yupexxaeHuidl cpen. mpod. Bacumiabes

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

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

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

@uzuka s npodeccuid W cnenuanbHocTed  JImutpueBa M., 2014.
TexHuaeckoro mpodwiss. COopHuK 3amad: y4ued. B.D.

nocobue Juisi 00pa30BATENBHBIX YUPEKICHUN Cpel.

po@d. obpazoBaHusl.

O®uzuka s npodeccuid W cnenuanbHocTel  JImutpueBa M., 2014.

TEXHUYECKOTO npoduns: Y4EOHUK 1 B.OD.
00pa3oBaTeNbHBIX  YUPEXKACHUN  Cpel. npod.
o0pazoBaHwUsI.

HuTepHeT-pecypcebl:

www.fcior.edu.ru/ (DenepanmpHBIi  TEHTp  WHGPOPMANMOHHO-00pa30BaTEIHHBIX
pecypcoB).

www.booksgid.com/ (Booxs Gid. DnektpoHHas OudiInoTeKa).

www.globalteka.ru/ (I'mo6anreka. I'mobanpHas OHOIMOTEKA HAYIHBIX PECYPCOB).
www.window.edu.ru/ (EauHoe 0KHO HOCTYyIa K 00pa3oBaTeIbHBIM pecypcam).
www.st-books.ru/ (Jlyumas ygeOHast muteparypa).

www.school.edu.ru/ (Poccuiickuii oOpa3oBarebHbIi moprai. JoOCTyITHOCTh, Ka4eCTBO,
3¢ (HEKTUBHOCTB).

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

www.alleng.ru/edu/phys.htm/ (O6pa3oBatensubie pecypchl MHTepHETA — DU3HKA).
www.school-collection.edu.ru/  (Eaunas xosutekiuss mudpoBBIX 00pa30BaTEIbHBIX
pecypcoB).

https//tiz.1september.ru/ (yaeOHO-MeTOMUECKas ra3zera «Dusukay).

www.n-t.ru/nl/fz/ (HoGenerckue aypeatsl Mo Gpu3nke).

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

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

www.kvant.mccme.ru/ (Hay4IHO-TIOMYJISIPHBIN  (PM3MKO-MAaTEMATHUCCKUHA  KYpHAI
«KBaHT»).

www.yos.ru/natural-sciences/html/ (ectecTBeHHO-HAy4HBINH KypHAT JUIS MOJIOJICIKH
«[1yTb B HAyKY»)

B cnyuae nzmeHenus rpaduka o6pazoBaTeIbHOIO Mpolecca U MepeBojia 00yJaronuxcsl Ha
JMCTAaHIIMOHHOE  OOydYeHHe BO3MOXHO TPOBEJCHHE 3aHATUH, KOHCYJIbTallMH C
NpUMEHEHHeM rporpamm Z00m, SKype u 1.j.
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHUSI YUYEBHOM

JUCHUIINHBI

KoHTpones W oOIeHKa pe3yJbTaToOB OCBOCHHS YYEOHON TUCHMIUIMHBI OCYHIECTBISIOTCS

IperoiaBaTesieM B Ipoliecce IMPOBEACHUS JCKIMOHHBIX 3aHATUH W J1a0OpaTOpHBIX pPadoT,

TECCTUPOBAHUA, 4 TAKIKC BBIIIOJIHCHUSA O6yanOHIHMHC$I HHAUBUAYAJIbHBIX 3aI[aHI/If/'I, ITPOCKTOB,

HCCJICIOBAHU .
Koanl
OpMHpPYeMBbIX
Pe3yabTaTnl 00y4yeHust Pe3yabTaThl 00yueHus (opmupy
o0mmx
KOMIIETeHI[M i
Ilpeomemmnuwie:

- c(hOpPMHUPOBAHHOCTh TpeACTaBICHUHN | BXOMHON KOHTPOJIE: OK 01
0 poimu U MecTe (U3UKA B COBPEMEHHOM | -TTMCHMEHHOE
Hay4dHOW KapTUHE MHpa; TMOHHMaHHE | TECTUPOBAHUE;

(M3UYECKON CYITHOCTH HAOII0JAaeMBbIX BO
Bcenennoii  siBieHui; TNOHMMaHue poJi | TeKymuid KOHTPOJIb: OK 02
¢uzukn B QopmMHpOBaHMM Kpyro3zopa U | -TTMCBbMCHHBIC OTBCTHI Ha
(QyHKIMOHANBHOM T'PaMOTHOCTH dYesoBeka | BOTIPOCRL
) -TECTHPOBAHHE

JUTSI peIIeHUs TPAKTUYECKHUX 3a]1a4; .

[IpomMexyTOUHBIN

KOHTPOJIb:

-3K3aMEH;

- BJAJEHHE OCHOBOHOJAraromummu | Texkyiuii KOHTPOJIb: OK 02
(bu3UIeCKUMHU MOHATHAMH, | ~“CHCTEMATH3aLKsA y4eOHOTO
3aKOHOMEPHOCTSIMH, 3aKOHAMM M Teopusamu; | MaTCpUaIa B BUJIC TCINCOB,

.. | -MUChMEHHBIE OTBETHI Ha
YBEPEHHOE  TIOJIb30BaHHUE buszngeckon
. . BOIIPOCHI;
TEPMUHOJIOTUEH U CUMBOJIUKOM;
-TECTHPOBAHHE
ITpoMeKyTOUHBII
KOHTPOJIb:
-3K3aMEH;

- BJIQJICHHE OCHOBHBEIMU MeTomaMu | TeKyIui KOHTPOJb: OK 11
HAy4YHOIO IIO3HAaHWs, HCIOJIb3yeMbIMHA B | “IIMCBMCHHBIC OTBCTHI Ha
pusuxe: HaOJII0IeHHE, onucanue, | BOTPOCHL,

. -TECTHPOBAHHE

U3MEpEHHUE, AKCIIEPUMEHT; YMEHUS .
6046 _ | IIpoMeXyTOUHBIN
o00pabaThIBaTh €3yJIbTaThl ~ M3MEPCHUM

P pesy p > | KOHTPOJIb:
0oOHapyXHUBaTh 3aBUCUMOCTH MEKIY | -sk3ameH:;
(GU3UYECKUMU  BEIIMYMHAMH,  OOBSCHATH
MOJyYEHHBIE Pe3yIbTaThl U JI€JaTh BIBObI;

- chopMHpOBaHHOCTH YMEHUS pemath | TeKylnuil KOHTPOJIb: OK 03

buznueckue 3a1auu; -TIMCbMEHHBIE
MpaKTHYeCKHe padoThI;
ITpoMexxkyTOYHBII
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
IpaKTHYeCKue padoThl;
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 KOHTPOJILHBIC
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 YBAXEHUS 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:
-IMCbMEHHBIE 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#l 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.

Texyimii 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 ACATCIbHOCTHU HJIA
peHICHUA (I)I/I3I/I‘-ICCKI/IX 3aaa4, IMPUMCHCHUA
OCHOBHBIX MCTOJ0B ITIO3HAHUA (Ha6HIO,Z[eHI/I$I,
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. KOMMYHUKamMueHbvie
-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 cienuansHocTei 15.00.00. MammHocTpoenne
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