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JIucr corsacoBanus

[Iporpamma yueOHoi muctmminabl [1/].03 dusuka cocraBnena Pazmanze T.B.,
npenoaasatesieM I'AIIOY PC () «PernoHanbHblil TEXHUYECKUM KOJIJIEIK B I. MUpHOMY.
[Tporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemHero obmero oopa3oBaHus,

MPEIBABISIEMBIX K CTPYKTYpE, COACP)KAaHUIO M PE3yIbTaTaM OCBOCHHUS Y4eOHOU TUCIMILIMHBI
«®Du3nKa», B COOTBETCTBHU C PeKOMEHIaMsAMU 110 OpraHU3aLUH MOTyYSHHs CPEAHEr0 00IIero
00pazoBaHMs B IPeJIeNiaX OCBOSHUS 00pa30BaTEIbHBIX MIPOrPaMM CPEIHETO MPOPECCHOHATBLHOTO
oOpazoBaHMs Ha 0a3e OCHOBHOTO OOIIEr0 OOpa3oBaHMSA C y4eTOM TpeOoBaHU (eneparbHBIX
TOCYJAapCTBEHHBIX ~ 00pa3oBaTeNbHBIX  CTAHAAPTOB W  MONy4yaeMod mpodeccuu  Win
CHEIUAJIFHOCTH  CpenHero mpodeccuoHanbHOro oOpa3zoBanusi (muceMo JlemaprameHTta
rocy/1apCTBEHHOMN MOJIMTUKHU B cepe MoAroToBkH padbounx kaapos u 11O MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom IlpumepHO# OCHOBHOW 00Opa3oBaTEIbHOM
MpOrpaMMBI CpPEHETO OOIIero oOpa3oBaHUs, OJOOPEHHON pereHueM (eaeparbHOro yueOHO-
METOJAMYECKOT0 OOBEAMHEHUS 110
o0mieMy oOpazoBanuio (mpoTokoit oT 28 utoHs 2016 r. Ne 2/16-3)

[Tporpamma y4eOHOI TUCIMIUITMHBI PACCMOTPEHA i PEKOMEH/IOBaHA K MCIIOJIB30BAaHUIO HA

3acenaHuu kageapel «EcTecTBEHHO-HAYUHBIX JUCIUILIAH I'ATIOY PC (i) «MPTK»

« _» 20 r.mopotokos Ne

3aBeayrommii kadheapont Kupuuenko H.B./ /

[IporpamMma y4eOHOM AMCHMILIMHBI COTJIACOBAHA HA 3acelaHuu Y4eOHO-

Metoanaeckoro copeta ['ATIOY PC (S) «MPTK»

«24» oxts6ps 2020 r. mpoTokon Ne 5




COJIEP’KAHUE
MMACHOPT IPOT'PAMMBI YYEBHOW JUCIUATIIAHBI
CTPYKTYPA U COAEP)KAHUE YUYEBHOW JUCIUTIIAHBI
YCJIOBUSI PEAJIU3ALMY YYEBHOM JUCHUIIIMHBI

KOHTPO.JIb 1 OIEHKA PE3YJIBTATOB OCBOEHUA
YYEBHOU JUCIIUAITJIMHBbI

13

14



IMACIIOPT IIPOT'PAMMBI YYEBHOM JIUCIUILIUHBI
OU3UKA

1.1. OO6aacTh NpuMeHeHHUs IPOrPAMMBI

[Iporpamma pa3pabotaHa B COOTBETCTBUM C Pexkomenpamusivu — DenepaibHOTO
rOCyJJapCTBEHHOTO aBTOHOMHOTO yupexaeHus «DenepanbHblii HHCTHTYT Pa3BUTHSI 00pa30BaHMSDY
(PTAY «®UPO») [Iporokosn Ne 3 ot 21 urons 2015 r. Peructpaunonusiii Homep peuensuu 373
ot 23 ntons 2015 r. ®DI'AY «DOUPO».

[Iporpamma y4yeOHOW IUCHMILIMHBI MOXET OBITH HCIIONIB30BaHa B MPOQECCHOHATHHON
MOArOTOBKE KBAJIM(ULIMPOBAHHBIX pabouux, ciyxaumx: 09.02.2007 MupopmaioHHbIe CUCTEMBI
U IpOrpaMMHUPOBAHUE U JIp.

1.2. Mecro yuyeOHOW JAUCHMIUIMHBI B CTPYKType OCHOBHOWH mnpodeccuoHaIbHOM
o0pa3oBaTe/IbHOM IPOrPaMMBbl: OTHOCUTCA K 00111€00pa30BaTEIbHOMY LIUKILY

1.3. Hean u 3agaum y4yeOHO#H IMCUMIIMHBI — TpPe0OBAaHMA K pe3yJbTaTaM OCBOEHHA
y4eOHOM JMCUMIINHBI:

Pe3yabTaThl 0CBOCHHA YUeOHOI M CHHMIIUHBI

OcBoenue cojepkaHus y4eOHOW TUCIUIUIMHBI «Du3nKa» 00ecTeunBaeT JOCTHIKEHUE
CTYJEHTaMHU CIIEAYIOIINX pe3yJIbTaTOB:

e JluuHocTHBIE:

— YyBCTBO T'OPJIOCTU U YBaXXEHUS K HCTOPUU U TOCTHXKEHUSM OT€UECTBEHHON (PU3NUYecKOn
HayKd; (U3NYECKH I'PaMOTHOE TMOBEIEHUE B MPOPECCHOHANBHON AEATENbHOCTH U OBITY MpHU
oOparieHuu ¢ mpuOoOpaMu M yCTPOMCTBAMU;

— FOTOBHOCTb K MPOJOJKEHHIO 00pa30BaHuUs U MOBBIIIEHUS KBaTU(UKAUN B N30paHHON
npodeccuoHanbHOM NEATENIbHOCTH U 00BEKTUBHOE OCO3HAHUE POIU (PU3MYECKUX KOMIETCHIIUN
B 3TOM;

— yYMEHHUE HCMOJb30BaTh JOCTHKEHUS COBPEMEHHOH (u3NYecKol HAyKd U (PU3HUECKUX
TEXHOJIOTUH JUIsl TOBBIMIEHHUS COOCTBEHHOTO WHTEIJICKTYaJbHOTO pa3BUTHS B BbIOpaHHOMU
npodeccuoHanbHOM 1A TENbHOCTH;

— yMEHHE CaMOCTOSTENbHO J00bIBaTh HOBbIE AJs ceOsi (hu3MUecKue 3HaHUS, HCIOIb3Ys
JUIS 3TOTO TOCTYITHBbIE HCTOYHUKN UH(POpMAIIUY;

— YMEHHE BBICTpauBaTh KOHCTPYKTHBHBIC B3aMMOOTHOUICHHS B KOMaHJAE IO PEUICHHUIO
00IIIMX 3a7a4;

— YMEHHE YMpaBJATh CBOCH IMO3HABATEIbHOW NEATENBHOCTHIO, MPOBOJUTH CAMOOIICHKY
YpOBHSI COOCTBEHHOT'O MHTEJIIEKTYaJIbHOTO Pa3BUTHS

e MeranpegmeTHbIe:

— HCIOJIb30BaHME PA3JIMYHBIX BHUJIOB TO3HABATENBHOW NEATENLHOCTH ISl PEIICHUs
¢busznueckux 3a1ay, MPUMEHEHHWE OCHOBHBIX METOIOB MO3HaHHS (HAOMIOJCHMs, OMMCaHUS,
U3MEpeHUusl,  OKCIepUMEHTa) JUId  W3YYEeHUs  PA3IUYHBIX  CTOPOH  OKpY’Karouen
NEUCTBUTEIBHOCTH;

— HCIOJb30BAaHUE OCHOBHBIX MHTEJUIEKTYyaJIbHBIX OIEPALMNA: IOCTAaHOBKM 3aJlauH,
¢dopMynIMpoBaHHs TUIOTE3, aHaJIM3a M CUHTE3a, CPaBHEHMs, OOOOIIEHUs, cCHUCTeMaTH3alluu,
BBISIBJIIGHUS] TPUYMHHO-CIIEICTBEHHBIX CBSA3EH, MOMCKAa aHAJIOroB, (pOpMyIuMpOBaHMs BHIBOJOB
JUISL U3YYEHUS Pa3IMYHBIX CTOPOH (PU3MUECKUX OOBEKTOB, SBJICHUN U MPOLIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOAUMOCTb CTAJIKUBATHCS B Mo ecCuoHaIbHOM chepe;

— YMEHHE TEeHEepPHpOBaTh MJIEM U ONpPEIENATh CPEICTBA, HEOOXOIUMBIE IS HUX
peannzanuy;
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— YMEHHME HCHOJb30BaTh PA3IUYHBICE HWCTOYHUKU JUIS TOJNyYeHHsS (PHU3HMUECKON
nH(pOpMaINH, OLIEHUBATH €€ JOCTOBEPHOCTD;

— YMEHHUE aHAJIM3UPOBATH U MPEJICTABIATH MHOOPMAIIMIO B PA3IMYHBIX BUIAX;

— yMeHHE MyOJUYHO NPEACTaBIATh PE3yJbTaThl COOCTBEHHOTO HCCIICAOBAHUS, BECTH
JMCKYCCHM, JIOCTYIIHO W TapMOHHMYHO CcOYeTas coaep:kaHue U (OpPMBI TPEACTaBIIEMOM
uHpOpMaIUH

e [lIpeamerHslie:

— c(OpPMHUPOBAHHOCTH MPEJCTABICHUNA O PO U MeCTe (PU3MKH B COBPEMEHHOH HAy4YHOU
KapTUHE MHpA; TOHUMaHUE (PU3NICCKOW CYINTHOCTH HaOIIOJaeMbIX BO BceneHHOW sBIICHUA,
ponu ¢u3MKu B (OPMHPOBAHUU KPYro3opa M (YHKIMOHAIHHONH T'PAMOTHOCTH 4YeJOBEKa IS
pelIeHNs IPaKTUYECKUX 3a/]a4;

— BIAJCHUE OCHOBONOJATAOIMMU (U3NYECKUMU TOHATUSAMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPHUSIMH; YBEPEHHOE UCIIOJIb30BaHUE (PU3NUECKONH TEPMUHOJIOTUU U CUMBOJIMKHY;

— BJaJICHUE OCHOBHBIMH METOJIaMU HAyYHOT'O MO3HAHUS, HCIOJIb3YEMBIMU B (DU3HKE:
Ha0JI0/IEHUEM, OITMCAaHUEM, U3MEPEHUEM, SIKCTIEPUMEHTOM;

— yMeHusi oOpabaTheIBaTh pe3yJbTaThl U3MEPEHUN, OOHApPYKMBATh 3aBUCHMOCTb MEXIY
($u3NYeCKUMHU BETUUYMHAMU, OOBSICHATH MOTYYEHHbIE Pe3yIbTaThl U JIEJIaTh BbIBOJIBI;

— ¢(hopMHPOBAHHOCTh YMEHHUS peliaTh GU3NUYECKUE 3a1a4H;

— c(pOPMUPOBAHHOCTh YMEHHUS MPUMEHSATH MOJIyUeHHbIE 3HAHUS JUIsl OOBSCHEHUS YCIOBUI
MpoTeKaHus (PU3NYECKUX SIBICHUN B NpUpOJe, MPOoPecCUOHANbHON cdepe U ISl MPUHATUS
MPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM KU3HU;

— chOpMHPOBAHHOCTh COOCTBEHHOW TIO3WIMM 10 OTHONIICHUIO K (PU3MUECKOMN
nH(pOpMaLY, TOTYy4aeMOU U3 pa3HbIX UCTOYHUKOB
1.4. Konu4ecTBO 4acoB Ha OCBOEHHME POrPAMMBI M CHMIIJIMHBI:

MaKCUMAaJIbHOW yueOHOM Harpy3KH oOydaromnierocs 122 yacoB, B TOM YHUCIIE:
00s13aTeIHPHON ayTMTOPHOM yueOHOM Harpy3ku oOyuaromierocst 121 yacos;
KOHCynbTaIui_1 gac



2. CTPYKTYPA ¥ COAEP KAHUE YUYEFHON JUCITATLIAHBI
2.1. O0beM yueOHOI AMCUMITIMHBI M BU/ABI Y4eOHOH padoThl

Buj yueO6Hoil paboThl Oovem uacos
MaxkcumaJjibHas yueOHasi Harpy3Ka (Bcero) 122
Oo0s13aTesIbHAS ayIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 121

B TOM YHCIJIC:

71a00paTOpPHBIE 3aHITHS

MIPAKTUYECKHUE 3aHITH 49

Koncynbranus 1

Umoecosas ammecmayus 6 hopme IK3IAMEHA




2.2. TemaTuveckuii NJiaH u coaep:xkanue yueoHoii qucunmiannsl IJ1. 03 ®dusuka

HaumenoBanue Coaep:kaHue y4e0HOT0o MaTepuasa, JadopaTopHble pPadoThl M MPaKTHYeCKHE 3aHATHSA, O0bem | YpoBeHb
pa3/ieJioB M TeM CaMOCTOfITeIbHAsl padoTa 00yyammuxcs. 4YacoB | OCBOEHH
1 2 3 4
Conep:xaHue yueOHOro MarepuaJja 3
1-2 | IloBTOpeHue yueOHOTO MaTepraa 2 1,2,3
3 | Bxoonas konmponsnasn paboma — KO3 Nel 1
Beenenue CamocrosiTesibHasi paboTa odyuaromuxcs: Ha Boioop 31, 32 (Meroanuka)
1. IToarotoBUTh ycTHOE cooOIIeHHe/ Ipe3eHTauio «Pu3nka B Moel npodeccun»
2. Hammucats counHenne «Du3uka BaxHa, PU3HKa HYKHA»
3. IlogroroBka k Bxoguou KP
Pa3nes 1. Mexanuka 23
Conep:xxaHue y4eOHOro Marepuaja 13
4 MexaHu4ecKoe IBIKEHUE, CUCTEMA OTCUETA, TPACKTOPHSI. 1 1,2,3
5-6 | IlyTte, mepemernienue, ckopocts nipu PIT/1. 2 1,2,3
7-8 | HepaBHOMepHOE IPSIMOJIMHEMHOE JBMKEHUE. Y CKOPECHHE. 2 1,2,3
9-10 JIBukeHue Tena, OpoIIeHHOT 0 MO/ YIJIOM K TOpu30HTY. PaBHOMEpHOE ABHKEHUE TI0 5 1,2
Tema 1.1. OKPY>KHOCTH.
KnHeMaTHKA 11-  Ilpaxmuueckas paboma «YpaBHEHHs 3aBUCUMOCTH KOOPJUHATHI K CKOPOCTU OT BPEMEHH. 5
12 OmnpepneneHue CKOPOCTH U YCKOPEHUs Tela Mo rpadukam.
13-  IIp.Onpenenenve KOOPAUHAT MIPOUCHHOIO MyTH, CKOPOCTU U YCKOPEHUS TeJa Mo 5
14  ypaBHEHHMSM 3aBUCHMOCTU KOOPJIMHAT U NPOEKIUI CKOPOCTH OT BPEMEHHU.
15 | IIp.Onpenenenue CKOPOCTH, yCKOPEHUS, IIyTH MPU PAaBHOYCKOPEHHOM JBHYKCHHH. 1
16  [lIposepounas paboma - KO3 No2 1
Conep:xxanue y4eOHOIro MaTrepuasa 8
17-18 | B3aumoneiictBue Ten. 3akonbl HproToHa. CHIbI B IPUPOJIE. 2 1,23
Tema 1.2. Jlabopamopnas paboma Nel,2,3 (Meronuuka) «M3mepenue ko3dduimenta TpeHus
JAunamuka 19-21 | cxonbxeHus», «V3yueHue 3aKOHA COXPAHEHHUS MEXaHUYECKOH sHeprum», «l3yueHue 3
paBHOBECHS TeJl O] ACHCTBUEM HECKOJIBKUX CHID).
29.94 Ipaxmuuecxas paboma «CHIIbI B IPUPOJIE: YIIPYTOCTH, TPEHUS, CHIIBI TSHXKECTH» 3aKOH 3

BCCMUPHOT'O TATOTCHUS»
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25 ‘ Konmponvnaa paboma - KO3 Ne 3

Conep:xanue y4eOHOro Marepuaja

1
9
26 Nmnynec Tena. 3akoH COXpaHEHUs UMITYJIbCA. 1 2,3
Tema 1. 3. 3aKoHbI 27 | Dueprus. 3aKOH COXpAaHEHHUsI SHEPTHH. 1 1,2,3
COXpaHCHHA B 28- | IIpakmuueckas paboma «llpuMeHeHNnEe 3aKOHOB COXPAaHEHUS UMITYJIbCA U SHEPTUN» 3
MeXaHUKe 30
31 | Koumponvnas paboma — KO3 Ne 4 1
32 | Munu — 3auem no mexanuxe 1
Pa3nes 2. OcHoBBbI MoJieKyasipHOi ¢usuku. Tepmoannamuka 30
Conep:xxanue yueOHOro MarepuaJja 10
33 - Ocnosnbie nonoxenuss MKT. Macca u pa3Mepbl MOJIEKYJI. 5 123
Tema 2.1. 34 L
OCHOBBI 35-36 | Temmeparypa. CBsi3b TEMITEpPAaTyphl C KHHETUIECKOH SHEPTHEeH MOJIEKYJT 2 1,2,3
MOJIEKYJISIPHO- 37-38 Buytpennss sneprus. CriocoObl n3MeHEHus! BHyTpeHHel sHepruu. Padorta B 5 12,3
KHHETHYeCKOoii TEPMOJAUHAMMUKE.
TEOPHUHM. 39-40 | 3akoH COXpaHEHHMsI PHEPTUU B TEIJIOBBIX MPOIIECCax 2 1,2,3
Tepmogunamuka  (41-42 | Ilpakmuueckas paboma «BHyTpeHHss sHeprust. KONMNYECTBO TEIIOTHD) 2
43-44 Ilpakmuueckas paboma «YpaBHEHHE TETUIOBOTO OanaHcay, «I1epBbIil 3akoH 5
TEPMOIMHAMUKI
Conep:xxaHue yueOHOro Marepuaja 15
45-46 | OcnoBHoe ypaBaeHne MKT uaeanbHoro rasa 2 2
47-48 | YpaBHEHHE COCTOSIHHS WICATLHOTO ra3a. ['a30BbIe 3aKOHBI. 2 2
49-50 | ®a3oBbIe mepexo bl BENECTBA: UCIIAPEHNE, KOHICHCAITHS. 2 1,2,3
Tema 2.2. Choiicrpa  |51-52 II;I%(;?;L}II_I.CHHLII/I nap. BnaxxaocTts Bo3ayxa. 3HaueHUE BIAXKHOCTU BO3yXa B IPOU3BOJCTBE 5 123
rasos £3-54 Ilpaxmuueckas paboma «YpaBHEHUE COCTOSIHUS UICAILHOTO Ta3ay, «AOCONOTHAS U 5
i OTHOCHUTEIIbHAs BIAKHOCTh BO3/IyXa»
55.56 Jlabopamopnas paboma Ne 4,5 «OnpeneneHre Macchl BO3lyXa B IOMEILICHUN. 5
W3mepenne BIaKHOCTH BO3TyXa»
57 | Konmponwvnaa paooma - KOC Ne 5 1
Tema 2.3. Conep:xxanue yueOHOro Marepuaja 7
CBoiicTBa ;kuakocrten | 58 ‘ XapakTepuCTUKa KUJIKOTO M TBEPJIOTO COCTOSIHMSI BEIIECTBA. 1 1,2

8




U TBEPABIX TEJI.

Jlabopamopnas paboma Ne 6,7 «Onpenenenue KodPpPUIMEHTa MOBEPXHOCTHOTO

59-60 HATSHKCHUS KUIKOCTHY, «OnpeieieHne yAeIbHOM TEIIOEMKOCTH TBEPAOT0 BEIIECTBAY 2
61-62 lpakmuueckasn paboma «3akoH I'yka. MexaHnueckue cBONCTBA TBEPIbIX TEL 2
[nnaBnenue u kpuctaumm3auus. Kunenue.
Pa3znen 3. DuekrpoannamMuka 56
Conep:xxanue yueOHOro Marepuasa 10
63-64 | DieKkTpUYecKHii 3aps] ¥ dJIEMEHTapHbIe YacThIlbl. 3akoH Kyrmona. 2 1,2,3
Tema3.1. 65-66 | [Ip.Dnexrpuyeckoe moye. HampsokeHHOCTD. 2
JeKTpHIeCKoe NoNe | 67 58 | TIp PaGoTa 21eKTPOCTATHYECKOTO MO 2
Ilp 3axon Kynona. HanpsxeHHOCTB n0JIs1. DntekTpoeMKocTh. KonneHncarop. DHeprus
EKTPUIECKOTO OISl KOHJIEHCATOpa
69-72 4
Conep:xkaHue y4eOHOro Marepuaja 22
73-74 | Cuia Ttoka, HanpspkeHue. 3akoH OMa Juisl yJacTKa LETH.
75-76 | CompoTuBieHue NpoBoJHUKA. 3aBUCUMOCTh COMPOTHUBIICHUS OT TEMIIEPATYPHI. 123
77-78 | DneKTpoABMKYIIIAsi CHJIa MICTOYHHMKA TOKA. 3akoH OMa /IS TTOJTHOM TIeTIH. 2 1,2
Jlabopamopnas paboma Ne 8, 9, 10, 11, 12 «OmnbiTHas npoBepka 3akoHa Oma 1yis
ydacTka nenu», «OmnpeaeneHue yAeaIbHOT0 3JIeKTPUUECKOTO COTPOTUBRICHUS
Tema 3.2. 3aKOHBI 79-83 | mpoBoHUKaY, «3yueHHE TTOCICIOBATEIHFHOTO M MAPAICTLHOTO COSAMHEHUS 5
MOCTOSTHHOI0 TOKA npoBOAHUKOBY, «M3mepenne 3/1C 1 BHYTPEHHETO COMPOTHUBIICHUS HCTOYHUKA TOKAY,
«/3mepeHne MOIHOCTH U Pa0OThI TOKA B ANEKTPUUECKOMN JTaMIIe)»
84 - [Ip. ITocnenoBarensHOE U MapaUIETFHOE COSAUHEHUE MPOBOIHUKOB 3
86
87-88 | Ilp. PaGoTa 1 MOIIHOCTh AJIEKTPHYECKOTO TOKA. 2
89-90 | TemnoBoe nelicTBue Toka. 3akoH Jkoyns — Jlenna. 2
Ilpakmuyeckasn paboma «I10CTOSIHHBIHN 1eKTpUUEcKUil TOK». 3akoH OMa 11 yyacTka
91-92 | menu. 3akon Oma s monHOM 1end. «3akoH J[xoyns—IJlenna. Pabora 1 MOIIHOCTH 2
AIEKTPUYECKOTO TOKa»
93-94 | Konmponsuaa paboma — KOC Ne 6 2
Tema 3.3. Coaepxanue yueOHOro MaTepuajia 21




duexkTpuuyeckuii Tok | 95-96 | DnexTpuueckuii TOK B MeTayuiax. DIIEKTPOHHBIN ra3. Pabora BeIxona. 2 1,2,3
B pasJan4HbIX cpeaax | 97-98 | DiekTpuuecKuil TOK B AJIEKTPOJIUTaX. DIEKTPOIIH3. 2 1,2
99- DnexTpuuecKuil TOK B ra3ax u Bakyyme. Monusanus raza.
2 1,2
100
101- | CpoiicTBa 1 IpUMEHEHHE HIIEKTPOHHBIX ITyYKOB 2 19
102 ’
103- | DnexTpuyeckuii TOK B MOMYNpoBoaHMKaX. COOCTBEHHASI TPOBOIUMOCTb 5 123
104 | momynpoBogHUKOB. [101ynIpOBOTHIKOBEIE TPHOOPHI. T
105- | Ilpakmuueckas paboma «3akousl Dapaues» 5
106
Copep:kanue y4yeOHOro marepuaJja 6
107- | MarnuTHOe osie. BekTop WHAYKITUH. 5 123
Tema 3.4. 108 $
MaruuTtHoe 1oJie. 109- | B3zauMmoneiicTBre TOKOB MarHUTHEIH MTOTOK.
110 2 1,2,3
111- | Jlabopamopnas paboma Ne 13,14 «HabGmroneHue neCTBUS MarHUTHOTO TIOJIST HA TOKY, 5
112
Conep:xaHue y4eOHOro MaTepuaja 13
113- | DnexkrpomarauTHas HHAYKIHSA. CaMOUHITYKITHS. 5 1,2
114
Tema 3.5. 115- | Ilpakmuuecxas paboma «Iueprus MarHuTHOrO nojst. DJ[C uHIyKInm» 5
JuekTpomarnutHast | 116
HHIYKIHS 117- | Jlabopamopnas paboma Nel4 «V3ydeHne SBICHUS dJIEKTPOMArHUTHOW MHTYKIITHH 5
118
119- | Konmponwvnas paooma — KOC Ne 7 2
120
Pa3znea 4. Kojie0anus 1 BOJIHBI 30
Conep:xanue y4eOHOro Marepuasia 5
Tema 4.1. 1%;; KonebartenbHoe aBmxkenue. 'apMoHnyeckue KonedaHus. 5 13
Mexannyeckue
123- [Tonepeynsie U MPOAOIbHBIE BOTHBI. 3BYKOBBIE BOJTHBI. YIJIBTPa3BYK
KoJIe0aHus 124 2 1
125 | Jlabopamopnas paboma Ne 15 «MccnenoBanue 3aBUCUMOCTH IIepuoJia KojeOaHun 1
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‘ MadATHHKA OT JJINHBI IIOABECa»

Conep:xxaHue yueOHOro Marepuaja 17
126- | CBoOOAHbIEC U BBIHYKJICHHBIE SJIEKTPOMArHUTHBIE KOJIEOaHMUS. 3 19
128 ’
129- | IlepemenHsIil TOK. ['eHEepaTop MEPeMEHHOTO TOKA.
2 1,2
130
131- | PaGoTa ¥ MOIITHOCTh TIEPEMEHHOTO TOKA.
2 1,2
132
Tema 4.2. 133 | T 0 5
J1eKTPOMATHHTHBIE > parchopmatop. [IponsBoacTBO, Iepeaada u NOTPEOICHUE AT.IHEPTUN 5 12
KOJIe0aHUS U BOJHBI
135-
136 DneKTpoMarHuTHbIC BOJHEL. [[OHSATHE O panOCBS3H. 2 1,2
137 [pakmuueckas  paboma  «AMIUIMTYyHa, TIEPHOJ, YACTOTa MEXAHWYECKHX W
140 JJICKTPOMArHUTHBIX KosieOaHuil. «KoHaeHcaTop 1 KaTymika B I MEPEeMEHHOr0 TOKa. 4
AKTHBHOE COIIPOTHBIICHUE)
1fjé Konumponvnaa paooma — KOC Ne 8 2
Pa3znen 5. Ontuka | Coxep:xkaHue y4eOHOro MaTepuasa 10
143- CKOpOCTh pacipoCTpaHEHUs CBETA. 3aKOHBI OTPAKECHUSI M IPEJIOMJICHHS CBETA. 5 123
144 149
145- | JIunzel. Onruueckue mpuOopbl. Busl ciekTpoB.
146 2 1,2,3
Tewa S.5. 147- | YaerpaduoneroBoe u nH(ppakpacHoe u3iydeHus. PEHTTeHOBCKUE JTyun
Cgera. BosiHOBBIC 148 P paKp y ' ya. 2 1,2,3
CBOHCTEA cBetd. 149- | UnTepdepennns u qudpakius ceera. Jucnepcus ceeta. [loHoe oTpaxenue. 5 123
150 "
151- Jlabopamopnas paboma Ne 16, 17 «A3mepenne nokaszaresns IpeIoMIICHUs CTEKIay, 2
152 «M3ydenue uaTepdepeHunu u qudpaxkuy cBeTay
Pazoen. 6 OcHOBBI CrIeIHATIbHON TEOPHH OTHOCHTEJIBHOCTH 6
122- [Toctynare! DiiHinrelina. [IpocTpancTBO U BpeMsi. 2 1,2,3
Tema 6.1.
155-
158 Ipaxmuueckas paboma «CBsI3b MacChl M SHEPTUU. DHEPTHUS TTOKOSD» 4
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Pa3zoen 7. JiieMeHTBbI KBAHTOBOM (pu3nkn 14
Conep:xaHue yueOHOro Marepmuaja 6
159- TennoBoe nznyyenue. KBanrosas runotesa [1nanka. @oTOHEI. 5 23
Tema 7.1. 1%5?(_) B " i b o0
KBaHTOBAS ONTHKA o HEIIHWIA U BHYTPEHHUH POTOIPPEKT. 2 23
163- | Ilpakmuueckas paboma «3axoHbl poTodrddekra. JlaBieHne cBeTay 5
164
Conep:xxanue yueOHOro MarepuaJja 8
165- Pa3BuTHe B3ris10B Ha CTPOEHUE BEUIECTBA.
166 2 1,2
Tema 7.2 1%{; [Ip.SAnepnas mogens aroma. OnbrTel D.Pe3epdopra. 5
@usuia atoma 169- | [Ip.T'unote3a ne bpoiins. KBanToBBIE TeHEPATOPHI 5
170
171- | Konmponavnas paboma — KOC Ne 9 5
172
Pazoden 8. IBomonns BeesreHHOM
Conep:kanue y4yeOHOro MmaTepuaja 4
173-
Tema 8.1. 174 Temnast Matepusi U TEMHasi SHEPTHSL. 2 2,3
CrtpoeHue u pa3zBuTHe 175-
Bcenennoii. 176 [Tonstue o kocmonoruu. CTpoeHue U MpoucxoxaeHue ['anakTuk. 2 2,3
CamocrosiTesibHas padoTa 00y4YaOIIUXCH:
1. Co3paHue mpe3eHTaluu
Conep:xanue y4eOHOro Marepuasia 4
177- .
Tema 8.2. DBomonnsi | 178 Tepmosinepusiii cunte3. JHeprus ConHIA U 3BE3I. 2
3BE3N 179- | Ip IIpoucxoxnenre ConHEUHOIN CUCTEMBI. 5
180
Bcero: 121
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3. YCJIOBUSA PEAJIMBAIINU YYEFHOM JUCITATLIAHBI

3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAJbHO-TeXHMYECKOMY 00ecredeHUI0
Peanuzanus yueOHOW AUCIUIUIMHBI TpeOyeT Hannuus yueOHoro kabunera OuU3nKH;
O6opynoBanue yaeOHOro KabuHeTa:
M0CaZI0YHbIe MECTa 00yYalOIIHX;
pabouee MeCTO Iperno1aBaTers;
pabouasi MenoBas I0CKa;
WHTEPaKTHUBHAS TOCKA;
HarJsiAHbIe TocoOus (y4eOHWKH, CTEH/bI, KapTOYKH, pa3JaTOYHBIA MaTepHai, Claifi-
MPE3CHTAIUH).
TexHuueckue cpencTsa 0Oy4eHus:

»  KOMIIBIOTED,

»  BHJICONPOCKTOP,

»  KOJIOHKH,

»  TIPOEKIMOHHBII YKpaH.

YVYVYYVYYV

1.2. HNudopmanuoHHoe odecnieyeHue 00ydeHust

OcHoBHas1 JuTEparypa

1. Ilypemmea, H.C. ®usmka. 10 . ba3oBbiii ypoBeHb : ydeOHUK s 00meoOpaszoBar.
yupexaenuit / H.C. Ilypsimesa, H.E. BaxxeBckast, JI.A. Hcaea ; noxa pen. H.C. IlypslimeBoid.
- M : JIpoda

2. TlypemmeBa H.C. ®wusuka. 11 i1 ba3oBwlii ypoBeHb : y4eOHHMK Ui 0OIIeoOpa3oBar.
yupexaenuit / H.C. Ilypsimesa, H.E. Baxesckas, [I.A. Vcaesa ; moxa pexn. H.C. IlypsimeBoit. -
3. M : dpoda

3. Tlunckuii, A. A. ®usuka : yueOHuk / A.A. Ilunckwmii, I'.}O. I'pakoBckuii ; mox oOmi. pen.
I0.1. luka, H.C. IlypbrmeBoit. — 4-¢ uza., ucnp. — Mocksa : @OPYM : UHOPA-M, 2020.

JonoJHUTEIbHAS JINTEPATypa
1. Tapacos, O. M. ®usuka : yue6Hoe mocodue / O. M. TapacoB. — Mocksa : DOPYM :
NH®PA-M, 2019.

HNHTepHET-pecypchbl
https://c1623.c.3072.ru/course/view.php?id=541(mtatdopma Moodle snexTpoHHBII KypC)
https://znanium.com (3BC)
www. fcior. edu. ru (DenepanbHblid IEHTP HHHOPMAIIMOHHO-00pa30BaTEIIBHBIX PECYPCOB).
wwww. dic. academic. ru (Axkagemuk. CroBapu v SHIIUKIONCINN).
www. booksgid. com (Books Gid. DnexrporHas 6ubimoreka).
www. globalteka. ru (I'mo6anreka. I'mobanpHas OMOIMOTEKA HAYYHBIX PECYPCOB).
www. window. edu. ru (Enunoe okHO focTyna K 00pa3oBaTeIbHbIM Pecypcam).
www. st-books. ru (JIyuinast yueOHas murepaTypa).
www. school. edu. ru (Poccuiickuii 06pazoBatenbHbIil mopTai. JJocTynHOCTb, Ka4yecTBO, dPQeK-
TUBHOCTB).
www. ru/book (DnekTpoHHas OUOIMOTEYHAs CUCTEMA).
www. alleng. ru/edu/phys. htm (O6pa3oBarensubie pecypcebl MHTepHeTa — Dusnka).
www. school-collection. edu. ru (ExuHas kosutekiwst uppOBbIX 00pa30BaTEIbLHBIX PECYPCOB).
https//fiz.1september. ru (yueOHO-MeTOAMUECKas razeTa «Dusznkay).
www. n-t. ru/nl/fz (HobeneBckue naypeatsl 1o (pu3uKe).
www. nuclphys. sinp. msu. ru (SlaepHas ¢usuxa B UnTepHere).
www. college. ru/fizika (ITogroroBka x EI'9).
www. kvant. mccme. ru (Hay4HO-TIOMYJIIPHBIN (PU3HKO-MaTeMaTHUECKH )KypHal «KBaHTY).
www. yos. ru/natural-sciences/html (ecrecTBeHHO-HaY4HBIH KypHaI 115t Mojoaexu «I1yTe
B HAYKYy»).
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHS YYEFHOI

JUCLUILINHDBI

KonTposib M oOmeHka pe3yiabTaTOB OCBOEHUS Y4e€OHOW JUCHMIUIMHBI OCYLIECTBIISETCS
IpernojiaBaTeNieM B Ipoliecce IMPOBEACHUS NMPAKTUYECKUX 3aHATHH M JabopaTOpHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBIMOJHEHHS OOYyYaIOUIMMHCS WHIAMBHIYaJbHBIX 3aJaHHi, MPOEKTOB,

HUCCJIEJOBAHUIA.

Pe3yabTarsl 00yyeHus
(ocBOEHHBIE YMEHHs, YCBOCHHbIE 3HAHMA)

@DopMbI U METObI KOHTPOJISI M
OLIEHKM Pe3yJIbTATOB 00y4eHUs

® TUYHOCHHbBIX.

— UYyBCTBO TOpPJOCTH U YB@OKEHHUA K HCTOPUU U
JOCTHKEHUSIM ~ OTE€YECTBEHHOM  (PU3WYECKOW  HaAyKW;
¢u3nvYecKn rpaMOTHOE TOBEICHHE B MPO(ECCHOHATBLHOU
NEeSITeIbHOCTH U OBITY NpH oOpallleHuu ¢ npudopamu H

YCTpOMCTBaMU;
— TOTOBHOCTb K TMPOJOJDKEHHIO OOpa3oBaHHUS U
ITOBBIIICHUS KBaJIM(pUKALIH B n30paHHOM

MpOoPECCUOHAIBHOW ~ JACSATENIBHOCTY W OOBEKTHUBHOE
OCO3HaHHUE POJIH (PU3NUYECKUX KOMIETEHIIUN B ATOM;

— YMEHHME HCIOJIb30BaTh JIOCTH)KEHUS COBPEMEHHOMN
¢usznueckol Haykdn U (PU3MYECKHX TEXHOJIOTUH s
MOBBILIEHUSI COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO PAa3BUTHUS
B BBIOpaHHOM MpodeccnoHanbHOM e TeNbHOCTH;

— yMEHHE CaMOCTOSATEIHHO T00BIBaTH HOBBIE I CEOs
¢uznyueckue 3HAHUS, MCIOJIB3Ys JUISI 3TOrO JOCTYIHbIE
HMCTOYHHUKHU MH(DOpMAInu;

- yMEHHE BBICTpanuBaTh KOHCTPYKTHUBHBIE
B3aMMOOTHOLIEHHS B KOMaH/IE TI0 PEeLIeHUI0 OOIIHX 3a/ay;
—  yMEHHME  VyOpaBiATbh  CBOEM  MO3HABaTEIbHOU
NeSITEeIbHOCThIO,  MPOBOJAUTH  CAaMOOLIEHKY  YpOBHS
COOCTBEHHOT'0 MHTEJIEKTYaJIbHOTO Pa3BUTHS;

VYerHbIM onpoc
CooOmienust
Co3znanue cnaia-npe3eHTanun
TecToBbIe pabOTHI
CamocTrosTenbHas pabora
[IpakTyeckue 3aHATUA
KonTponbnas pabota

DK3aMeH

® MemanpeOMemetx:

— HWCIOJB30BaHWE pPAa3JUYHBIX BHIOB I103HABATEIHLHON
JEATCIBHOCTH  JUIA  pemieHus  (PU3MYeCKuX  3ajad,
MPUMEHEHUE OCHOBHBIX METOIOB MO3HAHUsI (HAOIIOCHUS,
OIUCAHUS, W3MEPCHHUsS, OSKCIECPUMEHTA) JUIS H3Y4YCHHUS
Pa3IUYHBIX CTOPOH OKPYIKAFOIICH JIeHCTBUTEIBHOCTH,

—  HCHOJIb30BAaHME  OCHOBHBIX  HHTEIUICKTYaJIbHBIX
omeparyii:  MMOCTAHOBKH  3a1aud,  (OPMYJTHPOBAHHSI
TUIIOTE3, aHAIM3a W CHHTE3a, CPaBHEHHs, OOOOIICHHS,
CHCTEMAaTH3alli{, BBIABJICHHUS MPHUYMHHO-CIICACTBCHHBIX
CBSI3€Hi, MOMCKA aHAIOT0B, (POPMYITHPOBAHHUS BBIBOJIOB IS
U3YUYCHUSI PA3IUYHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
SBICHUH W  TPOLECCOB, C KOTOPHIMH  BO3HHKAET
HEOOXOAMMOCTh  CTAJKUBATBhCA B  MPOPECCHOHATBLHON
cdepe;

— yMCHHE T€HEpUPOBaTh WJICH U ONPEACIATh CPEICTBA,
HEOOXOIUMBIE JIJISl KX Pean3alliy;

—— YMEHHE WCIOJIb30BaTh PA3IMYHbIC HCTOUHUKHU IS
nojiyueHuss Qu3nueckoi HHQOpMAIMH, OIICHUBATh ¢
JTOCTOBEPHOCTB;

— YMCHHE aHAJIM3UPOBATh U MPEJICTABIATH HHPOPMAIIUIO B
pa3IMYHbIX BUJAX;

YcTHBI onpoc
CooOmenns
Co3nanue ciaii-npe3eHTanuni
CamocrosiTenpHas padoTra
TecToBbIe pabOTHI
[IpakTrueckue 3aHATUS
KoHTtponbHas padota

OKk3aMeH
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— YMEHHE IyOJIMYHO MPECTABIATH PE3yIbTaThI
COOCTBEHHOT'0 UCCIIEJOBAaHUS], BECTU JIUCKYCCUH,
JOCTYITHO ¥ TApPMOHHYHO COYETasi Cojiep kanue u (opmMbl
IpeJCTaBIsieMOl HHPOpMALIH;

* HPEOMEMHBIX:

— c(hOpMUPOBAHHOCTH TPEACTABICHUN O POJIH U MECTe
GU3MKH B COBPEMEHHOM HAaydyHOW KapTUHE MUPA;
MOHUMaHHe (U3NYECKOW CYIIHOCTHM HAOII0JAaeMBbIX BO
Bcenennoii siBaeHuid, pomu ¢uznku B (HopMUpOBaHHH
Kpyrozopa W (pyHKIIMOHAIBHOW TI'PaMOTHOCTH YeJIOBEKa
JUIS peIlIeHUs] IPAKTUUECKUX 3a/1ay;

—BJIaJICHUE OCHOBOIOJIaratoluMu du3nuecKuMu
MOHATHUSMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAaMU U TEOPHUSIMU;
YBEPEHHOE HCII0JIb30BaHNE (PU3MUECKON TEPMUHOJIOTUU U
CHUMBOJIUKH;

— BJIaJICHHE OCHOBHBIMH METOJIaMU HAy4HOrO MO3HAHUS,
WCIIONBb3yEeMbIMU B (pU3uKe: HAOMIOACHHEM, ONMUCAHUEM,
HU3MEpEHUEM, SKCTIEPUMEHTOM;

—yMeHUsi  00pabaTbiBaTh  pe3yibTaThl  U3MEPEHMUI,
oOHapyXUBaTh  3aBUCUMOCTb  MeXAy (U3NIECKUMU
BEJTMYMHAMH, OOBSACHATH TIOJy4YEHHBbIE pE3yJIbTaThl U
JieNlaTh BBIBOJIBI;

— cOopMHpPOBAaHHOCTH YMEHHUS pemarh (usnuecKue
3a/1auu;

— Cc(pOPMUPOBAHHOCTh YMEHMSI MPHUMEHSTH IOJIyYEeHHBIE
3HaHMUS  JUIsI  OOBSICHEHHS  YCJIOBUM  IPOTEKaHUS
(bU3UYeCKuX SBJICHUM B TIpUpojae, NpodeccHoHaTbHON
chepe W ANS TPUHATUS TPAKTUYECKUX pEIICHUH B
MMOBCEIHEBHOMN JKHU3HH;

—  c(opMUpPOBAaHHOCTH  COOCTBEHHOW  TO3HUIMH  TIO
OTHOIIECHUIO K pu3nueckor mHMOpPMAINH, TOTydyaeMOo U3
Pa3HbIX UCTOYHUKOB.

VYerHbIM onpoc
CooOmienust
TecToBble pabOTHI
Coznanue cnaia-npe3eHTanum
CamocTosTenbHas paborta
[IpakTyeckue 3aHATUA
KonTponbnas pabota

DK3aMeH

Pazpabotunk: [AIIOY PC (A1) «MPTK» npenonaBarens 001meo0pa3oBaTeIbHBIX AUCITUTLIHH

P.JI. [TactyxoBa
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