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1. IACIIOPT PABOYEIl MPOrTPAMMBbI YYEBHOM JTUCIUILIVUHBI
OV/I.10 ®UBUKA

1.1. O6nacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PaGouass mporpamMma y4eOHON JUCHMIUIMHBI SIBISETCS YAacCThIO TPOTPAMMBI
MOATOTOBKMU crnienuanuctoB cpeanero 3BeHa (nanee — [IIICC3) B cootBercTBUU ¢ PI'OC
CIIO no cnenuansHocTr 21.02.03 Coopyx’eHue U dKCIulyaTaluus ra30HepTEnpPOBOJOB U
ra3oHe(pTexXpaHuIHILL.

1.2 Mecro y4eOHON AUCUMIUIMHBI B CTPYKTYpe NpPOrpaMMbl INOATOTOBKH
CIEeIHAJHMCTOB CPEIHEro 3BeHA:
YueOHas TUCHUIUIMHA BXOAUT B 001eo0pa3zoBatenbHbi muki [TIICC3.

1.3. lleqiu 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHS Y4eOHOM JUCHHUILINHBI:

W3ydyeHne IUCHUIUIMHBI HAIpaBl€HO HAa (POpMHUpPOBAHUE OOIIMX KOMIIETEHLUH,
BKJIFOUYAIOIIUX B ¢€0s1 CIIOCOOHOCTD:

OK 1. Tlonumarh CyIIHOCTh M COIMAJbHYIO 3HAYUMOCTh CBOEH Oymymieit
npodeccuu, MposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIBHOCTD, BHIOUPATH TUIIOBBIE METOJIBI U
CHOCOOBI BBINIOJIHEHUST MPO(ECCHOHANBHBIX 33Ja4, OLEHUBaTh HX 3(P(HEKTUBHOCTh U
KaueCTBO.

OK 3. [Ipyaumats penieHus B CTaHAAPTHBIX M HECTAHJAPTHBIX CUTyalUsIX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh MOUCK U HMCIOJIb30BaHKHE WHOOpPMAIMKM, HEOOXOAUMOMN IS
(O (PEKTUBHOTO BBIMOJHEHUS MPOGECCHOHANBHBIX 3a/ad, MPOPECCUOHAIBHOTO H
JMYHOCTHOI'O Pa3BHUTHSI.

OK 5. Hcnonb3oBaTh HWHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
poeCCUOHATILHOM ESITEIIbHOCTH.

OK 6. PaGoTath B KOJIJIEKTUBE U KOMaHJE, dPPEeKTUBHO OOIMATHCA C KOJUIEramH,
PYKOBOJICTBOM, TOTPEOUTENSIMHU.

OK 7. bpatp Ha ceOs OTBETCTBEHHOCTh 3a padOTy 4YJIEHOB KOMaH/IbI
(MOTYMHEHHBIX), 32 PE3YJIbTAT BHIITOJIHEHUS 3aJaHUM.

OK 8. CamocTosiTennbHO OnpeAeisaTh 3ajaund MpodheCCUOHATIBHOTO U JTUYHOCTHOTO
pa3BUTHS, 3aHUMATbCA CaMOOOpPA30BAHHMEM, OCO3HAHHO IUIAHUPOBATh MOBBILICHUE
KBaJTU(UKAIIUN.

OK 9. OpueHtupoBaTbCd B YCIOBHUSIX YaCTOW CMEHBI TEXHOJOTHM B
poeCCHOHATILHOM IESITEIIBHOCTH.

B pesynpTaTe ocBO€HMsI y4eOHOW AMCUMILIMHBI OOYUYAIOLIUICS TOJKEH TOCTUYD
CJIEIYIOILUE PE3YIIBTATHI:

JIUYHOCMHbLE:

- YyBCTBO TOPJOCTH M YBAXKEHMSI K HCTOPHUM M JOCTHKEHUSM OTEYECTBEHHOM
bu3ndeckol Haykd; (U3MYECKH TpaMOTHOE TIOBEACHHME B MPpodhecCHOHATBEHON
NEeSATENBHOCTU U OBITY U 00pallleHnu ¢ IpuOOpaMu U YCTPOUCTBAMM;
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- TOTOBHOCTh K TMPOJIOJDKCHHIO OOpa30BaHUS W TOBBINICHUS KBaM(HUKAIIUA B
n30paHHON TPO(EeCCHOHATEHON JeATEIPHOCTH W OOBEKTHBHOE OCO3HAHHE POJIHU
(hU3UIECKUX KOMIICTCHITHI B 3 TOM;

- YMEHHE WCIOJb30BaTh JOCTIKEHUS COBPEMEHHON (U3MYECKON HAyKu U
(bU3MYECKUX TEXHOJIOTUM JUIsl TIOBBIIIIEHUS! COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHUSA
B BEIOpaHHOM NTPO(PEeCCUOHATBLHOM NeITebHOCTH;

- YMEHHE CaMOCTOSITEIbHO JO0ObIBaTh HOBBIE i ceOsi (u3MYecKue 3HaHUS,
UCIIOJIb3YS JIJISl 3TOTO IOCTYIHbIE HCTOYHUKU MH(GOPMALIHH;

- YMEHHE BBICTpauBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHMS B KOMaHJIE IO
pelieHunto o01ux 3a1ady;

- yYMEHHE VHOPABIATh CBOEH ITO3HABATEIBHOW JIESITEIBHOCTHIO, TIPOBOIAUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO WHTEJUICKTYaIbHOTO Pa3BUTHS,

mMemanpeomemuule:

- UCITOJIb30BAHUE PA3IMYHBIX BUOB MTO3HABATEIILHON NEATCILHOCTH VIS PEIICHUS
(dusnyeckux 3ajgad, MPUMEHEHUE OCHOBHBIX METOJIOB TMO3HAHUA (HAOJIIOACHUS,
OTIMICaHMS, U3MEPEHUS, SKCIIEPUMEHTA) TSI U3yUEHHUS Pa3TUIHBIX CTOPOH OKPY’KAFOIICH
JIENCTBUTEIILHOCTH;

- WCIIOJIb30BaHNWE OCHOBHBIX HMHTEIUICKTYyaJIbHBIX OMNEpaIrfii: MOCTaHOBKH 3a/1auH,
dbopMyIUpOBaHUS  THUIOTE3bl, aHalM3a W CHUHTE3a, CpaBHEHUS, 000OIICHMUS,
CUCTEMATHU3allK, BBISABJICHUS TMPUUYUHHO-CICJCTBEHHBIX CBs3€l, MOMCKa aHaJOroB,
(GbopMyIUPOBaHUS BBIBOJOB [IJISi U3YUYEHHUS PA3IMYHBIX CTOPOH (PU3MUYECKHX OOBEKTOB,
SABJICHUM M TIPOILIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOAMMOCTbh CTAJIKUBATHCA B
npodeccuoHanbHOM cdepe;

- YMGHHE TEHEpPHpPOBATh WJCH W ONPEHCTATH CPEACTBA, HEOOXOIUMBIC I WX
peanu3anuu;

- YMEHHE WCIIOIh30BaTh PA3UYHBIC WCTOYHHUKH I TONY4YCHUS (HU3UICCKOU
nH(OpMAIH, OIICHUBATh €€ JIOCTOBEPHOCTH;

- YMEHHWE aHAJM3UPOBATh U MPEICTABIATh HH(POPMAIHIO B pa3IMYHBIX BHJIAX;

- yMEHHE MyOJWYHO TMPEICTABIATh PE3yJbTaThl COOCTBEHHOTO HCCIIEIOBAHUS,
BECTH JUCKYCCHHU, JIOCTYITHO W TapMOHUYHO coueTas cojepKaHue u (POpMbI
npeacTaBisgeMoi nHopmanuu;

npeomemHnule:

- cOpMHUPOBAHHOCTH TPEACTABICHUN O POJM U MeCTe (PU3UKU B COBPEMEHHOM
HAy4YHOW KapTHUHE MHpPA; TMOHUMaHHE (UBUYECKON CYIIHOCTH HAOIIOJAeMbIX BO
Bcenennoit sBnenumii, ponu Gu3nku B GopMUpPOBaHUHU Kpyrozopa M (HyHKIIMOHAIHLHOM
IPaMOTHOCTH YeJIOBEKA JIsl pEIIeHUs MMPAaKTUYECKHUX 3a]1ay;

- BJIQJICHHE OCHOBOIIOJIATAIOMNMHU (PU3NISCKUMH TTOHITHAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMU WM TEOPHUSIMHU; YBEPCHHOE HCIIOIb30BaHUE (DPHU3NUCCKON TEPMHUHOJIOTHU U
CUMBOJIMKU;

- BJIaJICHWEC OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, WCITOJIb3yEeMBbIMH B
(busuke: HAOIIOICHUEM, OITUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;



- yMeHus oOpabaThIBaTh pe3yJbTaThl U3MEPEHUH, OOHAPYKUBATh 3aBHCUMOCTH
MeXay (U3HMUECKUMU BEIMYMHAMH, OOBACHATH IOJYYCHHbIE pPE3yabTaThl U JIENaTh
BBIBOJIBL

- chOpMHPOBAHHOCTH YMEHUS peliaTh GU3NYECKUE 3a0a4u;

- c(hopMUPOBAHHOCTh YMEHUSI NPUMEHSThH MOJYyUYEHHbIC 3HAHUA IS OOBSICHEHUS
YCIIOBU MPOTEKaHUs (PU3NYECKUX SIBIICHUHN B MPUPO/IE, MpodeccuoHaIbHOM cdepe u s
NPUHATHUS TIPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

- c(OpPMHUPOBAHHOCTh COOCTBEHHON MO3WIMU MO OTHOIICHHIO K (DU3UYECKOM
uH(pOopMaIK, MOTy4aeMOM U3 pa3HbIX HCTOYHUKOB.

1.4 Koiu4ecTBO 4acOB HA OCBOEHHE MIPOrpaMMbl YUeOHOI JTUCIUIIUHBI:
MaxkcuManpHOU yueOHOU Harpy3ku oOydaromerocs 181 gac, B Tom unce:
00s13aTeIHPHON ayAUTOPHOM yUeOHOH Harpy3ku oOydarorierocs 121 vac;
CaMOCTOSATENIbHOM paboThl oOydaromierocs 60 gacos.



2 CTPYKTYPA Y COJEP)KAHUE YYEFHOU JUCIUILIVHBI
2.1 O6beM yueOHOI TMCHUIIMHBI U BU/IbI Y4eOHOIH padoThl

Bupa yueOHoii padoThI O0bem yacon

MakcumasibHas yueOHasi HArpy3ka (Bcero mo mporpamMme JuCHHUILIMHBI) 181
Oobs13aTesIbHAs ayAUTOPHAsI yueOHasi HArpy3Ka (Bcero) 121
B TOM YHCIIE:

JIEKIIUHU, YPOKH 71
MIPAKTUYECKHUE 3aHATHUS 40
JlaGopaTopHble 3aHITHS 10
CamocTosiTesibHas padoTa o0yuyarwiierocs (Bcero) 60

[TpomexxyTouHasi aTTectanus B popme:
I cemecTp - apyrue popMbl KOHTPOJIs (CpEeIHMIA OaIT 110 TEKYIIMM OLIEHKaM yCIIeBaeMOCTH )
IT cemecTp - sk3ameHa




2.2 TemaTuyeckuii JiaH u cogep:kanue ydedoHoii qucuumiuabl OY 1,10 dusuka

HauMmenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOIro MaTepHuaJia, JJadopaTopHble U MPAKTHYECKHE 3aHATHS,
€caMoCTOsITe/IbHASL padoTa 00yuallerocsi, KypcoBasi padora (mpoekr) (eciu
MPEIYyCMOTPEHBI), HHbIE BHAbI Y4e0OHOIl pa0d0oThl B COOTBETCTBHHU C YUeOHBIM

IJIAHOM

O0BbeM yacoB

YpoBeHb
0CBOEHUA

Konanl
KOMIIeTEeHIIMIA,
¢dopmupoBanu

10 KOTOPbIX
crocoocTByeT
3JIEMEHT
MPOrpaMMbl

IlepBblii cemecTp

BBenenue

®dusnka — pyHAaMeHTaIbHas HayKa o rpupojie. EctecTBeHHO — Hay4yHbIH METO.
IIO3HAHMUSI, €T0 BO3MOKHOCTH U I'PAHMIIBI IPUMEHUMOCTH. MoieupoBanue
(bu3nuecKkux sBICHUN U NpoleccoB. Posb sKcriepuMeHTa U TEOpUH B IIpoLiecce
II03HaHUs npupoabl. dusnyeckas BesunHa. [lorpemnocty nu3mMepeHui
¢u3nueckux BeauuuH. Pusnyeckre 3akoHbl. [ paHUIIBI IPUMEHUMOCTH (PU3HMUECKUX
3akoHOB. [ToHsATHE O QU3HUECKON KapTHHE MHUpa. 3HaYCHNE (PU3UKU TP OCBOCHUH
cnenuaiabHoctel CIIO.

Pa3zgen 1. Mexanuka

32

Tema
Kunemaruka

1.1.

Conep:xanue yueOHOTo MaTepuaJia

MexaHnueckoe  JIBIKCHHE.  XapaKTePUCTUKU
nepeMeIieHue, myTb, CKOPOCTb.
PaBHOMEpHOE NMPSIMOIIMHEHHOE IBIKCHHE.

MEXaHUYCCKOI'O JABHKCHHA:

Yckopenue. PaBHonepeMeHHOE TPSAMOIMHEWNHOE IBUKEHHUE.
CBoOoiHOE MaieHue Ted.

J{Bm>xeHue Tesna, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.
PaBHOMeEpHOE ABMKEHUE IO OKPYKHOCTH

IIpakTuyeckoe 3ansitue Nel Pemenne 3aga4 «PaBHOMEpHOE IBHKEHUE

HpaKaneCKoe 3ansiTue Ne2 Pemrenue 3agaq «PaBHOYCKopCHHOC JABHKCHUC)

Tema
3aKoHBI
MEeXaHUKH
HbloTona

1.2.

Conep:kaHue y4eGHOr0 MaTepuasa

ITepseriit 3akoH Herotona. Cuna. Macca. Ummyisc.
Bropoii 3akoH HproToHa. OCHOBHOM 3aKOH KJIACCUUECKOM IWHAMUKU. TpeTruii
3akoH HproToHa.

OK 1-9




3akoH BceMUpHOro TiaroreHus. ['paButanmnonHoe mnoje. Cwia Tsbkectu. Bec. 2 1

CriocoOb1 U3MEpPEHHs MacChl TE.

Cuiibl B MEXaHUKE.

JlabopaTtopnoe 3anaTtme Nel "l3yueHue o0coOE€HHOCTEW CHIIBI TPEHHUS 2 2,3

(cxosbxeHms )"

IIpakTuyeckoe 3ansitue Ne 3 Pemenue 3anau no temam «Kunemartukay, «3aKOHBbI 2 2,3

MexaHuku HproToHay
Tema 1.3. |Conepxkanne yueOHOro MmaTepuajia
3akoHbI 3aKOH COXpaHEHHS UMITYJIbca. PeakTMBHOE IBUKEHUE. 2 1
coxpanenusa B |PabGora cunbl. PaboTta moreHumnanbHbix cuil. MomHOCcTh. DHeprus. Kunernueckas
MeXaHHMKe sHeprus. I[loTeHnumanbHas sHeprus. 3aKOH COXPAaHEHHUS MEXAaHWYECKOM SHEPIHH.

ITpriMeHeHNEe 3aKOHOB COXPAHEHUS.

IIpakTuyeckoe 3ansaTue Ned4 Penenne 3a1a4 " 3aK0OHbI COXPaHEHUSI B MEXAHUKE)» 2 2

IpakTnyeckoe 3ansitue NeS Pemenue 3agau "3akoHbl COXpaHEHUS] B MEXAHUKE) 2 2,3

CamocTosiTeibHasi paboTa o0yuarommxes Nel 10 3

[ToaroToBUTH COOOIIECHUS:

1 3nauenue otkpeiTuii ['anunes

2 Ucaak Hpl0TOH — co3aTenpb KIacCHUeCKON (pU3UKH

3 Ponp K.O. IlnonkoBckoro B pa3BUTHH KOCMOHABTHUKH

4 Cepreit IlaBmoBuu KoponeB — KOHCTPYKTOp M OpraHHM3aTOp IPOMU3BOJCTBA

PaKETHO-KOCMUYECKOW TEXHUKH

5 IlposiBieHue 3aKOHOB COXPAHEHUs B IPUPOJIE, OBITY, TEXHUKE

Pa3nes 2. OcHOBBI M0JIeKYJISPHOH (U3UKHU U TEPMOJIMHAMMKH 27 OK1-9
Tema 2.1. |Copepxanune y4eO0HOro MaTepuaJia
OcHoBBI OcCHOBHBIE TIOJOXKEHHUSI MOJIEKYJSIPHO-KMHETHYECKOM Teopuu. Pasmepbl n macca 2 1
MOJIEKYJIIPHO-  |MOJIEKyl U aToMoB. bpoyHoBckoe ppmxkenue. [uddysus. Cunbl u sHeprus
KHHETHYECKOH  |MEXMOJIEKYJISIpHOTO B3auMozeicTBus. CTpoeHHe ra3000pa3HbIX, KHUIKUX U
TeOpHH. TBEpAbIX Tel. CKOPOCTH ABMKEHUSI MOJIEKYJ U UX U3MEPEHHUE.
HUneanbubiii ra3 (Upeanbupiii  Ta3.  JlaBmenme rta3za. (OCHOBHOE ypaBHEHHE MOJICKYJISIPHOA

KHHEeTH4Yeckol Teopuu. Temmeparypa u ee wu3MepeHue. [a3oBble 3aKOHBI.

AOCOIOTHBIN HyNIb TeMIepaTypbl. TepMoarHaAMHUUECcKasl [IIKajia TEMIIEPaTyphl.

YpaBHEHHE COCTOSHUS UAECAIBHOrO raza. MossipHas razoBasi HOCTOSIHHASL.

IIpakTnyeckoe 3ansaTHe Ne6 Pemenne 3amau  «YpaBHeHue MeHeneea- 2 2

Knaneiipona. ['a30Bble 3aKOHBI)




Tema 2.2

Conep:kanue y4eOHOT0 MaTepuaJia

OcHoBBI OcHOBHbIE MOHATHUS U ONpENENeHNs. BHYTpeHHss sHeprus cucreMbl. BHyTpeHHsS 2 1
TEPMOJAMHAMMK [DHEprusl HjeanbHOro raza. Pabora u TemnoTra kKak (opMmbl mepeaayu SHEPTHUU.
U TennoeMkocTh. Y ienbHas TEIUIOEMKOCTh. Y paBHEHUE TeIioBoro Oaianca. Ilepsoe

Hayalo TepMOAMHAMMKHU. AnuabaTHblii npouecc. TeruioBsle nBurarenu. IlpuHimn

JIeiicTBHs TeI1oBoM MamuHbl. KIIJ[ TeImIoBoro ABurares.

Bropoe Hauaso TepmoanHaMuKu. Xos10AWIbHbIe MalInHbl. OXpaHa npUpobI.

IIpakTuyeckoe 3ansaTue Ne7 Pemenue 3anau «IIepBbliil 3aKOH TEPMOAVHAMUKH. 2 2

ITpuMeHeHHe IepBOro 3aKOHA TEPMOAMHAMUKHU K U30IPOLIECCAM).
Tema 2.3. |ConepxaHue y4eOHOro MaTrepuaja
CBoiicTBa Hcnapenue u konaeHcanus. HachlmeHHbIN ap ¥ ero cBocTBa. AOCOIIOTHAS U 2 1
napos OTHOCHUTEJIbHAs BIAXKHOCTb Bo3ayxa. Touka pocsl. Kunenue. 3aBucumoctb

TeMIIepaTypbl KUIIEHUs OT JaBieHus. [leperperslii map 1 ero UCIoIb30BaHUE B

TEXHHKE.

Jlaboparopnoe 3ansaTue Ne2 «/3MepeHne OTHOCUTEIHLHON BIQKHOCTH BO3JIYXa» 2 2,3
Tema 2.4. |Coaep:xxanue yueOHOro MaTepHaJia
CpoiicTBa XapakTepuCTHKA )KUJIKOTO COCTOSIHUA BelecTBa. [[0BepXHOCTHBIN CII0M KUIKOCTH. 1 1
JKUAKOCTei OHeprust MOBEPXHOCTHOTO CJ10s. SIBIEHUs HAa IPAaHUIIE )KUIKOCTU C TBEPJIBIM TEJIOM.

Kanunnsipusle siBneHus.
Tema 2.5. |CoaepxaHune yueOHOro MaTepuaJia
CaoiicTBa XapakTepruCcTHUKa TBEPAOIO COCTOSIHUS BELIECTBA Y IIPYrue CBOMCTBA TBEPBIX TEI. 1 1
TBEePAbIX TeJ 3akoH ['yka. Mexannueckue cBOWCTBa TBEPABIX Tell. TemIoBoe pacimpenue

TBEPJBIX TeN U )KUAKOCTe. [1naBnenune u kpuctainmsanus.

CamocrosiTeibHas padora o0y4yarommxcs Ne2 13 3

1 Ctpoenue TBEpAbIX, KHUAKUX U Ta3000pa3HbIX Tell (COCTaBUTh TAOIUILY)

2 [leperpeTslii map U €ro UCIOJIb30BaHHE B TEXHUKE (COCTAaBUTh KOHCIEKT)

3 MexaHuyeckue CBOMCTBA TBEPbIX TN (COCTaBUTh KOHCIEKT)

Pa3nes 3. DiekTpoanHaMuKa 45 OK 1-9

Tema 3.1|Conepskanue yueOHOro MmaTepuajia
DJIEKTPHYECKOe |DJIEKTPUUECKUH 3aps]]. 3aKOH COXpAaHEHHUS AIIEKTpUUYecKoro 3apsa. 3akoH Kynona. 2 1
noJie OnekTpuueckoe nose. HarpsxkeHHOCTh asiekTpryeckoro nois. [Ipuamun

Cyneprno3nuumn noseii. PaboTa cun QJICKTPOCTATUYICCKOI'O T10JIA. HOTCHLII/IaH.
PasHocTh IIOTCHIINAJIOB. 3KBHHOT€HHI/I3J'IBHBI€ ITOBEPXHOCTH. CBs3b MCKIAY
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HAIMpsPKCHHOCTBIO U PA3HOCTHIO IMOTCHIMATIOB 3JICKTPHUYCCKOI'O I10JIA. HpOBO,I[HI/IKI/I
B DJICKTPHUYCCKOM IT0JIC. I[I/IBHGKTpI/IKI/I B SJICKTPHUYCCKOM IT10JIC. HOJISIpI/BaI_[I/ISI
JUDJICKTPHUKOB.

IpakTnyeckoe 3ansitue Ne 8 Pemienue 3anad «QJIEKTPUUECKOE MOJIE»

IpakTnyeckoe 3ansitue Ne 9 Pemienue 3anad «QJIEKTPUUECKOE MOJIEH»

2,3

IIpakTuyeckoe 3anaTue Nel( 3ammra mopThoIHO CAMOCTOSTEIBHBIX padOT

Tema 3.1.
DIIEKTPHYECKO
e rnoJie

Kongencaropsl. CoequHeHe KOHEHCATOPOB B OaTapero. JHEprus 3apsiHKeHHOTO
KOHJIEHCATOpa. DHEPrus 3JIEKTPUUECKOIO MOJIS.

Jlpyrue ¢opmbl KOHTpPoOJs (cpeAHMid 0a/JI MO TEKYWIMM OLEHKaM
yCIeBaeMOCTH)

Bropoii cemecTp

Tema 3.2
3aKkoHBI
NMOCTOSTHHOI'O
TOKA

Coaep:xanue yueOHOT0 MaTepHaJia

YCJIOBI/ISI, HeO6XOI[I/IMI>I€ AJi1 BO3HUKHOBCHHA W IMOAACPKAHUA ISICKTPUICCKOI'O
Toka. Cujia TOKa M IJIOTHOCTHh TOKa. 3akoH OMa Uil yyacTKa LIeNU. 3aBUCUMOCTD
AJIEKTPUYECKOTO CONMPOTHBIICHHUS OT MaTepHaia, UIMHBI U IUIOMAAN TONEePEYHOTO
CCUCHUA IMPOBOAHHKA. 3aBUCUMOCTH COITPOTUBJICHHUA IMPOBOAHUKOB OT|
TeMIepaTyphbl.

OJIC wucrounuka. 3akoH Oma nns nonmHod nenu. CoeauHEHUE MNPOBOJAHHUKOB.
CoenvrHeHNE UCTOYHUKOB JIEKTPUUECKON SHEPTUU B OaTapero.

TennoBoe neiicTBue snexTpuyeckoro Toka. 3akoH Jxoynsa-Jlenma. Paborta n
MOIIIHOCTb 3JIEKTPUYECKOT O TOKA.

IIpakTyeckoe 3ansaTHe Ne 11«3aK0HbBI IOCTOSIHHOTO TOKa»

Jladoparopnoe 3ansaTue Ne3 «M3yuenne 3akona Oma JijIs yuacTka 1ernH,
MOCIIE0BATEIHHOTO U apajlIeIbHOTO COeIMHEHHUS] TPOBOTHUKOB)Y

2,3

Jladoparopnas padora Ned «M3mepenne 3JIC 1 BHYTpEHHETO COMPOTUBIICHUS
HUCTOYHUKA»

2,3

Tema 3.3.
DIIEKTPHYECKH
i TOK B
Pa3JINYHBIX
cpenax

Conep:kaHue y4eGHOr0 MaTepuasa

DJeKTpUYecKuil TOK B MeTajlaX. DJIeKTPOHHBIN ra3. PaboTa BbIxona.
DIIEKTPUYECKUI TOK B DJIEKTPOJIMTAX. DIeKTponn3. 3akoHsl Papanes. [Ipumenenne
JIEKTPOJIN3A B TEXHHKE.

DJIEKTPUYECKUH TOK B ra3ax M BakyyMme. Monmsaius rasza. Buael ra3oBbIX pas3psiioB.
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ITousrue o mma3sme. CBoiicTBa U IMPUMCEHCHHUEC DJICKTPOHHBIX ITYYKOB.

DNEKTPUYECKHA TOK B IOTYMpoBogHUKAX. COOCTBEHHAS POBOIUMOCTD
MOJIyNIPOBOIHUKOB. [107yIIpoBOTHUKOBBIE TPHUOOPEI.

Tema 34.
MaruutHoe
1noJie

Coaep:xanue yueOHOTo MaTepHaJia

Bekrop MHIyKIIMKM MarHUTHOTO 1nosis. JleficTBre MarHUTHOTO TOJIs Ha
IPSIMOJIMHENHBIN NPOBOIHUK C TOKOM. 3aKOH AMIiepa. B3anmopeiicTtBie TOKoB.
MarunuTtHslii notok. Pabora no nepemenienno B MarHuTHOM I10J1€ IPOBOJHUKA C
TOKOM.

JlelicTBME MAarHUTHOTO TOJIS1 HA ABOKYIUiAcs 3apsa. Cuna Jlopena. Onpenenenue
YACIBHOTO 3apsiia. Y CKOPUTEIH 3apsKEHHBIX YaCTHII.

Tema 3.5.
DJIEKTPOMATHUT
Hasi HHAYKIHSA

Coaep:xanue yue0HOro MaTepHaJia

SJIGKTpOMaFHI/ITHaﬂ HHIAYKIUA. BHXpeBoe QJICKTPHUUICCKOC I10JIC. CaMOI/IHILYKI_[I/IH.
3H€pFI/I$[ MAar"suTHOI'O ITOJIA.

IpaxkTnyeckoe 3ansitue Nel2 Pemienue 3a1au «MarHutHoe mnose.
DJIeKTpOMarHuTHAsE WHIYKITUS

IpaxkTnyeckoe 3ansitue Nel3 Pemenue 3a1au «MarHutHoe mnose.
DJIeKTPOMarHUTHAsE WHIYKITUS»

2,3

CamocrosiTeibHas padora o0y4yarommxcst Ne3

1 [ToaroToBUTH COOOIIEHUE HA OAHY U3 MPEUIOKEHHBIX TEM:

- «OTKpBITHE U IPUMEHEHHNE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAUMOCTH
- «(AKyCTHYECKHE CBOMCTBA MOJIYIIPOBOJHUKOBY

- «KpunosnekTpoHuka (MUKpO3JIEKTPOHHUKA U XOJIOT)»

- «AHzpe Mapu Amrep — OCHOBOITIOJIOKHHK 3JIEKTPOJUHAMUKI

- «Xanc Kpucruan Opcreq; — OCHOBONOJIOKHUK JIEKTPOMAarHeTu3mMay

- «Maiixn ®@apajneit — co3garens yueHUs: 00 3JIeKTPOMAarHUTHOM TOJIEY,
- «Hukona Tecna: *u3Hb U HEOOBIYAWHBIE OTKPBITUS

- «OMunuit XpuctruanoBud JleHn — pycckuii puznk»

2 Buibl CaMOCTOSITENBHBIX Pa3psA0B (COCTaBUTH TAOIHILY)

3 Tok B pa3nmu4HBIX cpefax (COCTaBUTH TAOJIHILY)

10

Pa3nen 4. Kos1ie0anus 1 BOJIHBI

28

Tema 4.1.
MexaHnyecKune
KoJIe0aHud

Conep:xanue yueOHOro MaTepuaJia

KonebarenbHoe nemkenue. ['apmonndeckue konaedanusi. CBOOO HBIC MEXaHUIECKUE
kosnebanus. JInHelHble MeXaHUYeCcKue KonebaTenbHble cucteMsl. [IpeBpanenue

OK 1-9
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SHEpPruu npu KojedaTesbHOM ABMKEeHUH. CBOOOAHBIE 3aTyXalole MEXaHUYECKHe
KosieOaHus. BeIHyKIeHHbIE MEXaHHUUECKUE KOJIeOaHMs.

JladopaTropHnoe 3aHsiTue NeS «/3ydeHne 3aBUCUMOCTH MTepro/Ia KojieOaHu
HUTSHOT'O MAasTHUKA OT JJIMHBI HUTH

2,3

Tema 4.2.
Yupyrue BoJIHBI

Conep:kanue y4eOHOT0 MaTepuaJia

ITonepeuHble ¥ IPOJOJIBHBIE BOJIHBI. XapaKTEPUCTUKH BOJIHBIL. Y pABHEHUE IIOCKON
oerymieit BosiHbl. MTaTEpdepentus BoH. [Tonarue o nudpaxiuy BoaH. 3ByKOBBIE
BOJIHBI. YJIbTPa3BYK U €ro IPUMEHEHHUE.

IIpakTuyeckoe 3ansiTue Nel4 Pemenue 3anau «MexaHndeckue KoieOaHus u
BOJIHBI»

IIpakTuyeckoe 3anaTue Ne 15 Pemenue 3amau «MexaHndeckue KoneOaHus u
BOJIHBI»

2,3

Tema 4.3.
DJIeKTPOMATrHUT
HbIE KO0JIe0aHus

Coaep:xanue yueOHOTo MaTepHaJia

CBOOOIHBIC AJIEKTPOMArHuTHbIC KojieOanus. [IpeBpalieHrue SHEPrUH B
K0JIeOaTeIbHOM KOHTYpE. 3aTyXarollue 3JIeKTPOMarHuTHbIC KoteOanus. [ eHepaTop
HE3aTyXamIIKMX 3JIEKTPOMArHUTHBIX KOJicOaH. BBIHYKIEHHbBIC SIEKTPUICCKUE
KOJIEOAHMSL.

ITepemeHHbIN TOK. EMKOCTHOE M HHIYKTUBHOE COIPOTHUBIICHUS IIEPEMEHHOIO TOKA.
3akon OMa 11 1IeTH MepeMeHHOro Toka. PaboTa 1 MOIITHOCTH IEPEMEHHOTO TOKa.
I'enepartopsl Toka. TpanchopmaTtopsl. Toku BeICOKOH yacToThl. [losyuenue,
1epeiada u pacupeiesIeHUe JIEKTPOIHEPTHH.

Tema 4.4.
DJIeKTPOMATHUT
HbI€ BOJIHBI

Conep:xanue yueOHOro MaTepuaJia

DNeKTpOMarHUTHOE MOoJjie KaK 0COObIN BU MAaTEPUH. DJIEKTPOMAarHUTHBIE BOJIHBI.
Bubpatop ['epria. OTKpbITHIN K0JIe0aTeNbHBIN KOHTYP.

N3o6perenue paaro A.C. IlonoBeiM. [Tonsitue o paarocssasu. [Ipumenenue
HJIEKTPOMAarHUTHBIX BOJIH.

CamocrtosiTeibHas padora odyuyarommxcs Ned

[ToaroroBuTh CoOOIIEHHE:

1 «YnpTpa3Byk (MoxydeHue, CBONCTBA, IPUMEHEHHE)),

2 «®du3uKa u My3bIKay,

3 «Jludpaxius B HAIISH KU3ZHI

4 «IlepeMeHHBIH NEKTPUUECKUI TOK U €r0 IPUMEHEHHUEY,

5 «[Ipon3BOACTBO, TIEpeaada U UCTIOIH30BAHUE IJICKTPOIHEPTHIY,
6 «TpanchopmaTopsy,
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7 «AJbTEepHATUBHAS YHEPIETUKA»

8 «Anekcanap CrenanoBud [1omnoB — pycckuii yueHbIi, H300peTaTeNb paguoy,
9 «Pa3BUTHE CPEICTB CBSI3U U PATUOY,

10 «CoBpeMeHHbBIE CPECTBA CBAZUY,

11 «CoBpeMeHHasi CyTHUKOBAS CBSI3b)»

Pa3gen 5. OnTuka

17

Tema 5.1.
IIpupoaa cBera

Conep:kanue y4eOHOT0 MaTepuaJia

CKopocTh pacpoCTpaHEHUsI CBETA. 3aKOHBI OTPAXKCHUS U IIPEJIOMIICHHS CBETA.
[Tonnoe otpakenue ceera. JIuH3bl. ['11a3 kak ontuyeckas cucrema. OnTUuYecKue
puOOpHI.

Tema 5.2.
BoJsiHoBbIe
CBOHCTBA CBeTa

Coaep:xxanue yue0HOro MaTepHaJia

Wutepdepentus cBera. KorepeHTHOCTH CBETOBBIX Nydeid. UHTepdepennus B
TOHKMX IJIeHKaX. [lonocel paBHOM TonmuHbL. Konbua HetoToHa. Micnonb3oBanue
uHTEepepeHIy B Hayke U TexHuke. Jndpaxnus ceera. udpaxius Ha menn B
napajiesbHbIX Jydax. Jludpakunonnas pemerka. Ilonstue o rojgorpadum.

[Tonsspuzanus nonepednsix BosH. [Tonsgpusanus ceera. J[BoWHOE JIydenpenoMICHHUE.
[Tonsspouel. Aucnepcus ceera. Buael ciektpos. CriekTpbl ucnyckanusi. CekTpsl
noromeHus. YuprpaduoneToBoe u HHPpaKpacHoe U3aydeHus. PeHTreHoBckue
nyuyu. VX mpuposa u cBOMCTBA.

IIpakTnyeckoe 3ansaTue Nel6Pemenue 3anau «lIpenomienue cBera.
JlnbpaxkmoHHas pemeTka»

IIpakTyeckoe 3anaTue Nel7 Pemenue 3anau «IIpenomnenue ceera.
JlnbpaxkmoHHas pemeTka»

2,3

CamocrosiTeibHas padora o0y4yarommxcs NeS
Pemenue 3ama4 no pasgeny «OnTukay

OK 1-9

Pa3nes 6. CnennaJjibHasi TEOPUs OTHOCHTEJIBLHOCTH

Tema 6.1
CnenuaabHas
Teopus
OTHOCHUTEJILHOCTH

Coaep:xanue yueOHOTro MaTepHaJia

MHBapaHTHOCT MOAYJA CKOpocTM B Bakyyme. Ilocrymarel OliHmTeiHa.
IIpocTpaHCTBO M BpeMs CITENUAILHON TEOPUN OTHOCHUTEIBHOCTH.

CBs13b Macchl U YHEPTHH CBOOOHON YaCTUIIBI. DHEPIHsl MOKOs

OK 1-9

Pa3nes 7. DiieMeHTBHI KBAHTOBOM (U3NKH

26

Tema 7.1. \Couepmaﬂne yueOHOro MaTepuaJia

OK 1-9
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KBanToBas TemnoBoe nsznyuenue. Pacnpenenenue sHepruu B CeKTpe abCOIOTHO YEPHOTO 2 1
ONTHKA Tena.
KBanToBas runoresa [lnanka. ®@oronsl. Buennuit potosnexkrpudeckuii 3hPexr.
Buyrpennuii poroaddexr. Tumnsr potornementon. [lanenue ceera. [lonsarue o
KOPITYCKYJISPHO-BOJIHOBOW IPUPOJIE CBETA.
IIpakTyeckoe 3ansaTue Nel8 Pemenue 3anau "dopmyna DiHIITEHA 1715 2 2
dotodrpdexra. DoToHb"
IpakTuyeckoe 3ansaTue Nel9 Pemenue 3anayu no reme «KBanToBast onTuka 2 2,3
Tema 7.2. |Conep:kaHue y4eOHOT0 MaTepuaJia
®usuka aroMa | Pa3BuTHe B3IJIA0B Ha CTPOEHHUE BEILIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax 2 1
Bojiopoja. SAnepHas mogens atoma. OnbiTel O. Pesepdopaa.
Mogens aroma Bogopoaa o H. bopy. 'unoresa ne bpoitns. CootHomeHue 2 1
HeomnpeaeneHHoctel [elizenOepra. KBaHTOBBIE reHEpaTOPHI.
Tema 7.3. |Copnepkanue y4eOHOro MaTepuajia
dusuka EcTtecTBeHHas pagnoakTUBHOCTh. 3aKOH panoakTUBHOTrO pacnaja. Criocoosl 2 1
aTOMHOIO siipa  |HAOJIOZCHUS U PETUCTPALIM 3apsDKEHHBIX yacTull. DddexT BaBunopa-UYepeHkosa.
CtpoeHue aTOMHOTO si/ipa.
JledexTt macchl, S3HEPTUs CBSI3U M YCTOMYMBOCTb @TOMHBIX sJIep. S iepHble peaKlUH. 2 1
HckyccTBeHHast paAMOAaKTUBHOCTS. [lenenne Tsokenslx saep. Llennas sanepHas
peakuus. Ynpasisiemas nenHas peakuus. SnepHsii peakrop. [lomydenue
paZoaKTUBHBIX U30TOIIOB U UX IpUMeHeHue. bronoruueckoe nercTere
PaAMOAKTUBHBIX U3JIyY€HUHN. DIeMEHTapHbIE YaCTHUIBI.
IIpakTnyeckoe 3ansgTue Ne2( 3amura nopTdhosino caMOCTOATENbHBIX paboT 2 2
CamocrosiTesibHAas pa6oTa odyuawumxcsa Ne6 10 3
CocTaBp KOHCIIEKTBI 110 TEMaM:
1 JIaBneHue cBeta
2 Dddext BaBunosa-Uepenkosa
3 CniocoObl HaOMIOACHUS U PETUCTPALIUU 3aPSKEHHBIX YaCTHUIL
4 DnemMeHTapHbIe YaCTHUIIbI
[IpoMe:kyTOUYHAsI aTTECTALUSA - IK3AMEH
II/IToro N0 JMCHUILIHHE: 181
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3. YCJIOBUSI PEAJIM3AIIMA TPOTPAMMBI  YUEBHOW
JUCHUIIIAHBI

3.1 TpeooBanusi K MHHHMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecreyeHUI0 y4eOHOW TUCIUIIINHBI

Peanuzanmsi mporpaMmbl JUCITUIUIMHBI TPEOyeT HaMM4YMS y4eOHOTO KaOWHETa
(bU3UKY YIS TIPOBEICHUS 3aHATHI JICKIIMOHHOTO TUIIA, TPAKTUICCKUX 3aHITHH, B TOM
YUCJIC€ TPYIIOBBIX, WHIWBUAYAIbHBIX, IHUCHMEHHBIX, YCTHBIX KOHCYJbTAIIUH,
TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTeCTAIIHH.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- cOelUaM3upoBaHHAs  MeOenb  (CTONBI, CTyJdbS 1O  KOJWYECTBY
OOyYJarOIIHNXCS);

- JIOCKa YYCHHYECKasl.

TexHuueckue cpeacTBa 00yueHUs:

- KoMIbIoTep (HOYTOYK);

- MYJbTUMEIUNHBIN TTPOCKTOP, SKPaH.

YueOHo-HAISIIHBIE  TTOCOOMS:  IUIaKaThl, Yy4eOHO-HAIJISAHBIE IOCOOMS,
oOecrieunBarOIIMEe TEMaTHUYECKME WJUIIOCTpallMM 1O  pabodeil  mporpamme
JTVCLUIUIMHBI, B TOM YHCIIe, BUJICO-ay A0 MaTepHabl, KOMIILIOTEPHBIC IMPE3CHTAIIUH.

KoMmproTep nMeeT T0CTyn K 3IEKTPOHHO-OMOIMOTEYHBIM CUCTEMAaM, BBIXO B
MI00anbHYI0  ceTh  VIHTepHET, OCHAIleH  JHMICH3UOHHBIM  IPOTPAMMHBIM
oOecIieueHUEM.

3.2. Y4eOHO-MeTOAMYEeCKOe U  HHPOPMALMOHHOE olecneyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHbBI

OcHoBHbIE yueOHbIe U3IaHUs

1. Hmutpuea B.®. ®usuka g mnpodeccuit U crenuaIbHOCTEH
TEXHUYECKOTO poduisi: y4eOHUK I CTY. yUpexAeHHUH cpell. mpod. oOpazoBanus /
B.®. Imutpuesa. - 8-e usn., crep. - M.: U3narensckuii nentp «Axagemus», 2020. —
496 c. B mep. ISBN 978-5-4468-9245-7

2. Hmutpuea B.®. ®usuka g mnpodeccuit U crenuaIbHOCTEH
TexHu4yeckoro mnpoduis: JlaGoparopHblii mpakTUKyMm: ydebHoe mocobue/ B.D.
Hmutpuesa, A.B. Kopxkyes, O.B. Myprazuna : (5-e u3z.) (B 371€KTpOHHOM opMmarte)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. I1. ®u3uka B 2 4. Yacts 1 : yueOHUK U TPAKTUKYM IS
CpEIHETO po¢heCCUOHAIBHOTO obpazoBaHusi / H. I1. Kanamnaukos,
C. E. MypaBbeB. — 2-¢ u3a., ucnp. u nomn. — MockBa: N3marensctBo HOpaiir,

2020. — 254 c. — (Ilpodeccuonansuoe oopazoanue). — ISBN 978-5-534-09159-5.
— Texcr: anekrponnsiit // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

4, Kanamnukos, H. I1. ®u3uka B 2 4. Yacts 2 : yyeOHUK U MPAKTUKYM IJIs
CpeaHero 1poheCCHOHAIBHOTO obpazoBaHus / H. Il. KanamHukos,
C. E. MypaBbeB. — 2-¢ usn., ucnp. u gomn. — MockBa: M3marensctBo IOpaiir,
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/

2020. — 244 c. — (Ilpodeccuonanpuoe oopazoanue). — ISBN 978-5-534-09161-8.
— Texcr: anexrponnsiii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/

S. Jlorsunenko O.B. ®wusuka: yue6nuk /O.B. JlorBunenko.- Mocksa:
KHOPVYC, 2019.- 342c.- (Cpennee npodeccuonaibnoe odpazoBanue). [SBN 978-5-
406-06464-1

JlonoTHUTEIbHBIE Y4eOHbIe U3TaHUS

6. BacumpeB, A. A. dusnka: ydyeOHOe TmocoOue Il CpeaHero
npodeccruonansHoro oopazoanusi / A. A. Bacuibes, B. E. ®enopos, JI. JI. Xpamos.
— 2-e u31., ucnp. u aon. — Mocksa: UzgarensctBo HOpaiit, 2020. — 211 ¢c. —
(ITpodeccuonanpuoe obpazoBanme). — ISBN 978-5-534-05702-. 2020 HOpaiit-
https://urait.ru/book/

1. Mycun, 0. P. ®wusuka: konebaHus, ONTHUKA, KBAHTOBas (HHU3WKA:
ydaeOHOe mocodue miisi cpemnero npodeccunoHanpbHoro oopazoanus / FO. P. Mycus.
— 2-e u3n., uctp. u gon. — Mockpa: MznarensctBo FOpaiit, 2020. — 329 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03540-7. — Tekcr:
snekrponnbli // OBC FOpaiir [caiir]. — URL.: https://urait.ru/

8.  Mycun, 1O. P. ®usuka: MexaHuKa CIUIONIHBIX CpPEJl, MOJIEKYJspHas
bu3MKa ¥ TEpMOJIMHAMUKA: y4eOHOE MmocoOue isi CpeaHero MmpodecCHoHaTbHOTO
obOpazoBanus / 0. P. Mycun. — 2-e uzn., ucnp. u gon. — Mocksa: M3gaTenbcTBo
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanektponnbii // OBC IOpait [caiit] — URL:
https://urait.ru/bcode/

HNuTepHer-pecypcsnl

9. www.fcior.edu.ru  (®demepanbHbBli  UEHTP  UHPOPMAIUOHHO-
00pa3oBaTeIbHbIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. C0Bapu ¥ SHITUKIIOIC UM )

11. www.booksgid.com (DnekTpoHHast OMOIHOTEKA)

12.  www.globalteka.ru  (I'moGanbHas  OuOIMOTEKA  SJICKTPOHHBIX

pECypcoB)

13. www.window.edu.ru (ExuHoe OKHO jgocTyma K 00pa3oBaTeiabHBIM
pecypcam)

14. www.st-books.ru (JIyumras yueOHas ureparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa3oBaTelbHBII TOPTa)

16. www.ru/book (DnexrponHas 6ubiMoTeYHAast CUCTEMA)

17. www.alleng.ru/edu/phys.htm (O6pasoBarensusie pecypcsl MuTepuera
- dusuka)

18. www.school-collection.edu.ru  (Exuuas  kojurekuus  1HM(GPOBBIX
00pa3oBaTEILHBIX PECYPCOB)

19.24 https//fiz.1september.ru (Yuebno-meroanueckas razera «Pusuka»)

20. www.n-t.ru/nl/fz (HoGenesckue jiaypearsl o GU3HKE)

21. www.nuclphys.sinp.msu.ru (Inepuas ¢usuka B Uarepuere)

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

23. www.kvant.mccme.ru (OKypuaan «Ksanr»)

24. www.yos.ru/natural-sciences/html OKypuan «IIyte B HayKy»)
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http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html

MeToanuyeckue yKa3aHHUS
JAUCHHUILIMHBI

25. Meroauueckue yKazaHUS IS

MPaKTUYECKUX padOT.

26. Meroauueckue yKazaHUS IS

71a00paTOPHBIX PadOT

IS

27 Meroaudeckue yKazaHHUS IS

3aJIaHAl CaMOCTOSITEIBHOW PabOThI
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4, KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHUA

JTYYEBHON UCHATIJIMHBI

4.1,

@opMbl U METOIbI KOHTPOJISI U OLIEHKH Pe3YJbTATOB 00y4eHHsl

PesyabTaTsl 00yyeHus

@DopMbI U METOAbI
KOHTPOJISl M OlleHKH
pe3yabTaToB
o0yueHust

Obwue Komnemenyuu:

OK 1. IloHuMaTp CyHUIHOCTP M COLMAJIbHYIO 3HAYUMOCTb CBOEH
Oynyuiei mpodeccuu, IPOSIBIATH K HeH YCTOWYUBBINA HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO [JESTEIbHOCTh, BHIOMPATH
TUIIOBBIE METOJIbl U CHOCOOBI BBIIOJIHEHUS MPOPECCHOHATIBHBIX 3a/1ad,
OLIEHUBATH UX 3(P(HEKTUBHOCTH U KaYECTBO.

OK 3. IlpuHumarh pemieHuss B CTaHJAPTHBIX M HECTaHIAPTHBIX
CUTYalUsAX U HECTHU 3a HUX OTBETCTBEHHOCTb.

OK 4. OcymectBiusiTh NOMCK M HCIOJBb30BaHHE WH(MOpMALUH,
HeoOXxomuMon it 3QPEKTUBHOTO BBITIOTHEHUSI TPO(ECCHOHATBHBIX
3aj1a4, MPo(HeCCUOHAIILHOTO U JINYHOCTHOT'O Pa3BUTHSL.

OK 3. Hcnons3oBats MH(OPMaLOHHO-KOMMYHHUKAIIUOHHBIE
TEXHOJIOTUH B IPO(ECCUOHATIBHOMN 1€ATEIIbHOCTH.

OK 6. PaboTath B KOJUIEKTHBE W KOMaHAE, dPPEKTHBHO OOIIATHCS C
KOJIJIETaMH, PyYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 7. bpatp Ha ce0si OTBETCTBEHHOCTh 3a padOTy UYJIEHOB KOMaHJbl
(MMOIYMHEHHBIX ), 32 PE3yJIbTAT BBIIOJIHEHUS 3aaHUM.

OK 8. CamoCTOATENBbHO OIpEneNsiTh 3agadud MpodEeCcCHOHATBHOTO U
JMYHOCTHOTO Ppa3BUTHs, 3aHMMAThCSl CaMOOOPa30BaHUEM, OCO3HAHHO
IUIAHUPOBATh MOBBIILIEHUE KBATH(PUKALIUY.

OK 9. OpuentupoBaThCsi B YCIOBHUSIX YacCTOM CMEHBI TEXHOJIOTMI B
PO eCCHOHAIBHON JESTEIHHOCTH.

Ilpeomemmnuie pesynvmamel:

- c(pOpMUPOBAHHOCTb MPEJACTABICHUNH O pOIU U MecTe (PU3MKU B
COBPEMEHHOM Hay4yHOH KapTUHE MHpPA; MOHHMMaHHE (HU3NYECKOH
CylHocTH HaOmrofaeMblx Bo BceeneHHoW siBiIeHMH, ponu (U3MKU B
(dbopMHpOBaHUHU Kpyro3opa U (yHKIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa
JUISL pEIIeHUs TPaKTHUECKUX 3aj1ay;

- BJAJICHHE OCHOBONOJAraloIUMHU  (PU3MYECKUMHU  MOHSATHIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUSIMH; YBEPEHHOE HCIOJIb30BaHUE
(U3UUECKOil TEPMUHOJIOTMH U CUMBOJIUKH;

- BJaJieHME  OCHOBHBIMM  METOJJaMH  HAy4yHOro  IO3HaHUS,
UCTIOJIb3yeMbIMU B (pU3UKE: HAONIOJEHUEM, ONHCAHHEM, U3MEPEHHEM,
HKCIIEPUMEHTOM;

- yMeHHMs 00pabaTeiBaTh pe3yiabTaThl M3MEpPEHHH, OOHapyKHUBaTh
3aBUCUMOCTh ~ MEXAYy  (GU3NYECKUMU  BEIUYUHAMH, OOBACHATH
MIOJIy4YEHHBIE PE3YJIBTAThI U AEJIaTh BbIBOJBL;

- chopMHPOBAHHOCTh YMEHHUS peliaTh GU3NYECKUe 3a1auu;

- cpOpMHUPOBAHHOCTh YMEHHUS TNMPHUMEHSATh IMOJYYEHHbIE 3HAHMS IS
OOBSCHEHUS YCIOBUN NpPOTEKaHUS (PU3NYECKUX SBJICHHUM B IPUPOJIE,
npodeccuoHaIbHON cepe U I NPUHATHS MPAKTUYECKUX PELICHUN B
IMOBCEAHEBHOM XKU3HU;

- c(OPMHPOBAHHOCTh COOCTBEHHOM TMO3MIMM 1O OTHOIIEHHIO K

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

- BBIIIOJIHEHHUE
MUCHbMEHHOW paboTHI;
- BBITIOJIHEHHUE
IIPAaKTHUYECKON
paboThl
(MHAMBUYaTTbHAS
dhopma paboThI)

- BBITIOJTHEHUE
nabopaTopHO
paboThI
(bponTanbHas Gpopma
paboThI)

- 3ammuTa nopThoano
OneHka pe3ynbTaToB
BBITIOJTHEHUS
CaMOCTOATEIILHON
paloTHI.
IIpomexxyTouHas
arrecraus B 1
cemecTpe B popMme
apyrue GpopMel
KOHTpOJIS (CpenHuit
0aJu1 o TeKYLIUM
OLIEHKaM
yCIIEBaEMOCTH ), BO 2
cemecTpe — B popMme
HK3aMeHa.

Merton npoBeeHus
IIPOMEKYTOUHON
aTTeCTallu! -
BBITOJIHEHHE
KOMILIEKCHOTO
HK3aMEHAIIMOHHOT O
3aJaHHS
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‘ buznyeckoil nHpopmanyy, NoJTy4aeMol U3 pa3HbIX UCTOYHHKOB. ‘ ‘

4.2. @oHI OUEHOYHBIX CPEICTB /I MPOBEJEHUA IPOMEKYTOYHOM
aTTecTAlUM 00yYAKOLIUXCH 10 AUCHUILINHE

IToxka3zare/im M KPpUTEPUH OLICHUBAHUA KOMIIETEHLMIA

[TokazaTtenn W KpPUTEPUM OIICHUBAHUS KOMIIETEHIIMM, OINMCAHUE IIKaJ
OIICHUBAHMS COAEPKATCS B MPUIIOKEHUU 1.

KOHTpOJIbeIe H TECTOBbIC 3aJlaHUA
KOHTpOJII)HBIG 3alaHUA COACPIKATCA B ITPHUIIOKCHUU 1.

MeToanuyeckue MaTepuaibl

Meroanueckue MaTepuaisl, ONPeaeAIOIME IPOLEeTyPhl OLEHUBAHUS 3HAHUM,
YMEHUHM, XapaKTepU3ylIHUX (OpMUpPOBAHUE KOMIIETCHLIMHA, COAEpKarci B
IIPUIIOKEHUH 1.
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IIpunosxenne 1
KoHTpo/1bHO-011eHOYHBIE CpeACTBa
JJISl IPOBe/ACHUS IPOMEKYTOYHOM aTTecTally 10 M CHMILIMHE
OY.10 PUBUKA

1.1. ®opma npomMe;KyTOUHOM aTTeCTAMM . IK3aMeH (2 ceMecTp).

1.2. CucreMa oneHUBaHHS Pe3yJILTATOB BHINOJTHEHHUS 3a/1aHUM

OI.[CHI/IBaHI/Ie PpPE3yIbTaTOB BBIINTIOJTHCHUA SaIIaHI/If/’I HpOMe)I(YTOqHOﬁ aTTeCcTaluu
00YyYaIOIIMXCS OCYLIECTBIISCTCS HAa OCHOBE CIIETYIOIIMX IIPHHIUIIOB:

JOCTOBEPHOCTH OIICHKH — OIICHHWBAETCS YPOBEHb C(OPMHPOBAHHOCTU 3HAHUM, YMEHUH,
NPAaKTHYECKOTO OIbITa, OOMMX M MPO(ECCHOHAIPHBIX KOMIIETCHIUH, MPOAEMOHCTPHPOBAHHBIX
06yanOU.[I/IMI/ICH B XOA€ BBIITOJIHCHHUA 3aaHUA,

aJICKBaTHOCTH OLICHKH — OIIEHKA BBIMTOJHEHUS 3alaHU JIOJDKHA ITPOBOJUTHCS B OTHOLICHUH
TEX KOMHCTCHHHﬁ, KOTOPBIC H€O6XOI[I/IMBI JJIsA 3(1)(1)GKTI/IBHOF0 BBIINTOJIHCHUA 3a1aHHUA,

HAJIC)KHOCTH OICHKM — CHCTEMa OIICHMBAHUS BBIIOJHEHUS 33JaHHi JOJDKHA 00JanaTh
BBICOKOH CTENEHBIO YCTOWYMBOCTH INPU HEOJHOKPATHBIX OIEHKAaX YpPOBHS C(HOPMHPOBAHHOCTH
3HAHWH, YMEHUH, TPAKTUYECKOrO OIbITa, OOMMX U NPO(ECCHOHANBHBIX KOMIETECHINN
00ydJaromuxcs;

KOMITJIEKCHOCTH OIIEHKM — CHCTE€Ma OIICHUBAHMWS BBINOJIHEHHS 33aHUIl JJOIDKHA TO3BOJISATH
WHTETPATUBHO OIICHUBATH 00IIHE ¥ MPOPECCHOHATBHBIE KOMIIETCHIIMN 00yJaIONINXCS;

OOBEKTUBHOCTU OLIEHKM — OIIGHKa BBIITOJHEHUS KOHKYPCHBIX 3aJaHuil JOJDKHA OBITH
HE3aBUCHUMOH OT OCOOCHHOCTEH MpO(pECCHOHANBPHOW OpWUEHTAlMd WM  TPEANOYTCHHN
npernoaaBaTesei, OCYIIECTBISIONUX KOHTPOIIb WIN aTTECTAIHIO.

[Ipu BBHIIOSHEHMH TIPOLEAYP OLEHKH 3aJaHWid HCIIOJIB3YIOTCS CIEAYIOUINE OCHOBHBIC
METOJIBI:

- MCTOJ pacydcTa NCPBUYHBIX 6aJI.HOB;

- METOJI pacueTa CBOAHBIX 0aJIOB

Pe3y.]'[BTaTBI BBITTOJIHEHU A 3a)1aH1/1171 OIICHUBAKTCA B COOTBETCTBUHU C pa3pa6OTaHHBIMI/I
KPUTEPHUSIMU OLIEHKH.

Wcnonp3yercs nsatu OanbHas 1IKaja JUIsl OLEHUBAHUS PE3YyIbTaTOB O0yUEHHUS:

IlepeBon nsiTH GasIbHOM IIKAJIBI yYeTa Pe3yJIbTAaTOB B ISTH OaJIbHYIO OLIEHOYHYIO HIKAITY:

Ouenka KosnuyectBo 0215108, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPETHYECKOr0 M MPAKTHYECKOI0 3aJaHus,
cpeaHMii 0aJ171 10 HTOraM aTTecTaluu

O1eHKa 5 «OTIUIHOY 4,6-5
Onenka 4 «XOpoIIo 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OreHka 2 «HEYTOBJIECTBOPHUTEILHOY <29

1.3. KOHTpPOJILHO-01I¢eHOYHBbIE CPeACTBa
1.3.1 3apanmne:
3amanme:
1.Co0becenoBanue no Borpocam (2 Bompoca).
2. Pemnts 3agauy.

IIpumepHble Bonpockl codece0BaHUS

1 MexaHndeckoe IBUKEHUE: ONPEACIEHUE, TPAEKTOPHUSL, IPOUIEHHBIN ITyTh, IEPEMELICHUE,
CBSI3b IIEPEMENICHUS C KOOPAMHATAMH Tea.

2 PaBHOMEpHOE ABMKEHUE: ONPEIEIIEHNE, CKOPOCTb, IEPEMELLIEHUE, YPABHEHHUE JIBUKCHHUS.

3 I'pacduk paBHOMEpHOTO BUKEHUS. PaccMOTpeTh Ha mpuMepe:
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4 PaBHOYCKOPEHHOE JBMKEHHE: ONIPENIEICHHUE, YCKOPEHUE, CKOPOCTh, IEPEMEILIEHUE.
5 I'padpuk ckopoCTH MpU PAaBHOYCKOPEHHOM JBHKEHUU.
PaccmoTtpeTs Ha npumepe:

6 CBoboaHOE majeHue Ten. Y cKkopeHue cBoOogHoro najaenus. Kunemarndyeckue ypaBHEHUs
IIpY CBOOOTHOM IaJICHUM.

7 JIBuKeHUE MO YIJIOM K TOPU30HTY.

8 PaBHOMEpPHOE IBUKEHUE 110 OKPYKHOCTH.

9 Unepuus. [lepsriit 3akon HeroToHa.

10 Macca. Cuna. MaepTHOCTB. BTOpOIi 3aK0H HBI0OTOHA M €70 0COOEHHOCTH.

11 Tpetwuii 3akoH HproTOHA 1 €10 0COOCHHOCTH.

12 Tepopmanmst u ee Buapl. Cuma ynpyroctu. 3akoH [yka.

13 3akoH BceMupHOro TAroreHus. Cumia TsHKeCTH.

15 Bec Tena. HeBecomocTs. Bec Tena, ABMKYIIETOCS C YCKOPEHUEM.

16 Cuna tpenus. JIBuxeHue noji 1eCTBUEM CHIIbI TPEHUS.

17. Ummiynbe Tena. 3aK0H COXpaHEHUs! UMITYJIbCca

18 Mexanudeckas paboTa 1 MOIIIHOCTb.

19 Kunetnueckast sHEpTHUS.

20 IToTeHuuanbHas SHEPrUsl.

21 3aKkoH coXpaHEHHMsI TOJIHON MEXaHUYECKOW IHEPTIHH.

22 CBoboaHble M BBIHYXJICHHbIE MeXaHWuyeckue konebanus. [lapameTpbl konebaTeabHOTO
neuxenus. [lepuon konebaHuii MaTeMaTH4YECKOIO U IPY>KUHHOTO MasiTHUKA.

23 MexaHHuYeCKHUE BOJHBI: ONpEICIICHUE, YCIOBHS BO3HUKHOBEHUS, BUIBI BOJIH, JJIMHA
BOJIHBI.

24 3BYKOBbIE BOJIHBI: ONpEJCIICHHWE, HCTOYHUK 3BYKOBBIX BOJH, CKOPOCTh 3ByKa B
Pa3IUYHBIX Cpellax, XapaKTEPUCTUKHU. YIIBTPAa3BYK U €ro IPUMEHEHHE

25 Ocnoubie nonoxeruss MKT u ux onbiTHOe 000CHOBaHME. XapaKTEPUCTUKU MOJEKYII:
aTOMHas Macca, Yuciio ABorajpo, KOJu4ecTBO BEIIECTBA, MOJISIPHAs Macca.

26 CtpoeHue TBEP/bIX, )KUIKUX U ra3000pa3HbIX TEIl.

27. Uneanwbubiii Ta3. OcHoBHoe ypaBHeHMe MKT. CBs3p maBieHust uaeanbHOTO Tas3a C
KMHETUYECKOM SHEpPruen mocTynaTeabHOro IBUKEHUsI MOJIeKy . CBA3b J1aBIICHUs UICAIBHOTO ra3a
C TUIOTHOCTBIO Tasa.

28. AbcomtoTHas Temmeparypa. TemmepaTypa — Mepa cpeiHEd KHHETHMYECKOH >HEepruu
JBIDKEHUS MOJIEKysl. CKOPOCTH MOJIEKYIL.

29. YpaBHEHHUE COCTOSTHUS UJeaabHOro rasza (ypaBHenue MenneneeBa-Knanelipona).

30 U3otepMuueckuii mporiecc: onpeaenenue, 3akon boins-Mapuotra, rpaduku mpoiecca.

31 M3o6apHslii pouiecc: onpeaeneHue, 3akoH I 'eit-Jlroccaka, rpaduku mporecca.

32 U3oxopHblii ipoliecc: onpeaenenue, 3akoH [lapis, rpaduku nporecca.

33 ITapooOpa3oBaHue: UcHapeHue, KUIeHHe. Y IebHas TeraoTa apoopa3oBaHusl.

34 HacbleHHbIH nap. 3aBUCUMOCTb JIaBJICHHS HACHIILIEHHOTO 1apa OT TeMIIepaTyphbl

35 BnaxHoCTh BO3yXa U ee u3Mepenue. OTHOCUTENbHAs BIAXHOCTh BO3IyXa

36 Kpucramnumueckue Tena u amopduseie tena. [lnasiaenue. Y nenpHas TeIIoTa iaBIeHUS.

37 BuytpeHHsist sHeprusa. BHyTpeHHss1 SHeprus 0JJHOATOMHOTO HieaibHOro raza. CrocoOsl
W3MEHEHUS BHYTPEHHEH SHEPTUH.

38 Pabora B TepMOAMHAMUKE.

39 IlepBblil 3akOH TepMoaMHAMUKH. [IpuMeHeHHe MepBOro 3aKOHa TEPMOAVNHAMHUKH K
M30IIPOLIECCAM.

40 Dnekrprueckoe nose. CBONCTBA SJIEKTPUYECKHUX TOJIEH U UX CHJIOBBIE XapaKTEPHUCTHUKHU.
3akoH Kynona

41 PaboTa 3JIeKTpUUECKOTro TOJIsA. DHEPTETUUECKUE XapaKTEPUCTHKHU YTIEKTPUICCKOTO TOJIS:
MOTeHIMa, HanpskeHrue. CBsA3b HANPSY)KEHHOCTU U HAIPSDKEHUS

429nexTpoeMKocTh. KoHaeHCaTOpBl. DHEPTrus 3apsHKEHHOTO KOHJIEHCATOPA.

43 Buapl coelMHEHUs1 KOHAEHCATOPOB
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44 DnexTpUuYECKUH TOK: ONpEEIIEHUE, HAIlpaBJIICHUE, XapaKTEpUCTUKU. 3akoH Oma ais
y4acTKa Lenu

45 TlocnenoBarenbHOE W MapajliebHOE COEAWHEHHE MPOBOIHUKOB, OCOOEHHOCTH ATHX
COEIMHEHUN

46 D]J1C. 3akon Oma 11 MOJIHOM LIETTH

47 Pabota u MomHOCTh ToKa. TeruioBoe aeicTBue Toka. 3akoH Jxoymnsa-Jlenna.

[IpoBOAHMKY B 3JIEKTPUUECKOM T10JIE. J[UAIEKTPUKH B AIEKTPUUECKOM IIOJIE.

48  DnekTpuyeckuid TOK B  mosynpoBojgHukax. CoOCTBeHHass  MPOBOJUMOCTH
HOJIyTIPOBOTHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJIHUKOB MPU HATUYUHU TPUMECEH.

[TomynpoBOTHUKOBBIE TPUOOPEI

50 MarauTHOe 1oJIe: OIpeNeICHNE, HAlPAaBICHHE, IIPABUIIO IPABOM PYKH, XapaKTEPUCTUKU
nojisi (MarHUTHas WMHIYKUUS, MarHUTHBIM NOTOK, HAIPsDKEHHOCTb, MAarHUTHash IMPOHULAEMOCThb
cpezbl). DHeprusi MarHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBumno neBoit pyku

52 SIBnenwue 3nekTpoMarHuTHOM HHAYyKUUHU. [IpaBuio Jlenua.

53 3akoH anekTpoMarHuTHOW MHAYKIMU. D/]C MHAYKIINY B TOJIBUIKHBIX IIPOBOJIHUKAX

54 SBnenue camounaykuuu. MuayktuBHocTh. DJ1C caMOMHAYKIIMH

55 CBoOoHBIC W BBIHYKJICHHBIE JIEKTPOMAarHuTHBIC Kosebanus. KoieGaTenpHbIN KOHTYD.
[Tepuos cBOGOAHBIX IEKTPUUECKUX KOJICOaHUI

56 Ilepemennblii ToK. Llenu nepeMeHHOro TOKa ¢ aKkTUBHBIM COIIPOTUBIIEHUEM, C KaTyILIKON
Y KOHJEHCATOpOM. JIeHCTBYIOIUE 3HAYEHUS CUIIbI TOKA U HAIIPSKEHUS

57 Tpanchopmatopsl. Koapdumment tpanchopmarmn. [Ipumenenns tpancgopmaropos.

58 DnexkTpoMarHUTHbIE BOJIHBI W MX OJKCIEpUMEHTalbHOEe oOOHapykeHue. CBoiicTBa
AJIEKTPOMAarHUTHBIX BOJH. OTPBITHIN KOJ€OAaTEIbHBIA KOHTYP

59 Uzobpetenue paauo A.C. [TonossiMm. [Ipuniun paguocssizu

60 Cxopocts cBeta. [Ipupoaa cBera. 3aK0H OTpakeHHs CBETa

61 IIpenomnenue cBera. 3aKOH IPEIOMIICHUS CBETA

62 [lonmHOE OTpakeHUe CBETA

63 JInn3sl. Dopmyna TOHKOM JIMH3bI

64 Jlucnepcus cBera

65 Nurepdepenuns BoaH. UaTepdepenus ceera

66 Mudpakuus cBeTa

67 NndpaxpacHoe u ynpTpaduosneToBoe u3nydyeHue. PEeHTTeHOBCKOe U3IydeHue

68 ®oTod(hPEeKT 1 ero 3aKOHBI

69 Teopus porosdppexra. Popmyna DiiHmTeiHa 11 hoTodPdexTa

70 ®otounsl. [Ipumenenue Gporordpdexra

71 Ctpoenue aroma. OnbiThl Pesepdopra.

72 Iloctynatel bopa. ATom Bogopoa mo bopy

73 OTKpBITHE PaIMOAKTUBHOCTH. O-, 3-, Y- U3IydeHUs. PainoakTHBHbIE IPEBPALLICHUS

74 S nepubie cunbl. CTpoeHHE aTOMHOTO siipa

75 DHeprus cBsA3M aTOMHBIX siiep. S nepHble peakiuu

76 Jlenenue TsoxenbIxX sinep. LlenHbie siaepHble peakiiuu

77 S1nepHslit peakTop. TepMosiaepHble peakiuu

78 3akOoH pPangMOAaKTHMBHOIO pacnaga. IlomydeHne paauoakTHBHBIX H30TOIOB M HX
IIpUMEHEHHE. buonornyeckoe neiicTBUE paMOaKTUBHBIX U3ITy4YEeHUN

79 DNEeKTpUUECKU TOK B JJIIEKTPOIUTAX. DJIEKTPOIU3 U €r0 3aKOHBI

80 DnexTpuueckuil Tok B razax. HecamocrositenbHblil paspsia. CaMOCTOSTENbHBIA pa3psal U
€ro BUbI

81 DneKTpuyeCcKuil TOK B BAKYyMe

82 Ilocrymatel OWHmTeiiHa. IlpocTpaHcTBO M  Bpemsl  CHEUUAIBHONM  TEOpUHU
OTHOCUTEIIBHOCTH
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83 CBs13b Macchl ¥ PHEPTUU CBOOOTHOM YaCTULIBL. DHEPTHSI TOKOS

IIpumepHbIe NpaKTHYECKHE 3aJaHNUS

Ilepeuennb 3agau:

1. ABTOMOOWIb yAajiseTcss OT MOCTa, JBUTasCh PAaBHOMEPHO M MPSMOJIUHEHHO CO
CKOpOCThIO 72KM/4. Ha KakoM pacCTOSTHUM OT MOCTa OKakKeTcs aBTOMOOWIb 4yepe3 10c, eciu B
Ha4aJIbHbIM MOMEHT BPEMEHU OH HaXOIWICS OT Hero Ha pacctossHuu 0,2 km?

2. Benocunenuct, ABUrasch paBHOMEpHO, npoesxaeT 20 m 3a 2¢. Onpenenure, Kakou MyTh
OH IIPOEET MPH JIBUKEHUU C TOH ke ckopocThio 3a 10c, 20c?

3. CxonbKo BpeMeHHu OyeT nagaaTh Teso ¢ BhicoThl 0,02 kM, 0,08 km?

4. Yemy paBHa cuiia TPEHUsI, €CIIU M1OCIIE TOIYKa BaroH maccoil 20 T octaHoBmiics uepe3 50
C, IpoAs Ipu ATOM paccTosinue 125m?

5. Uepe3 CKOJBKO BPEMEHH OCTAHOBHUTCS aBTOMOOWIL Maccoil 1000 Kr, IBMXKYIIMICS CO
CKOPOCTBIO 72 KM/4, €CIIM BBIKIIOYUTH JIBHUTaTeIh? CpenHss cujla COMPOTUBIICHUS ABMKEHUIO 0,2
kH.

6. JIBa mMsya OpoOIIEHBI BEPTHUKAIBLHO BBEPX CO CKOpPOCThIO 36 kM/4 m 18 km/4. Ha kakoit
BBICOT€ KHHETHYECKasi SHEPTUsI KaXKJIO0r0 MsiYa CTAaHET PaBHOM €ro MOTeHIIMAIbHON?

6. B mpotiiecce n30XOpHOTo OXJIaXKIECHUS JaBIICHUE ra3a YMEHbIINUIOCh B 3pa3a. Kakoii Obuia
HavyaJbHas TEMIEpaTypa ras3a, €Clii KOHeUHas TeMIlepaTypa craja paBHOU 27°C u 47°C.

7. Jlns n3o0apHOro HarpeBaHus rasa, KOJUYeCTBO BemecTBa kotoporo 800 Mok, Ha 500 K
eMy cooOmmimm KommdyectBo Teriotel 9,4 MJx. Omnpenenuts paboOTy Ta3a ¥ U3MEHEHHE €ro
BHYTpPEHHEH Hepruu

8. Ha cKkoIbKO M3MEHWIACh BHYTPEHHSS DHEPrHs raza, €Clid €My COOOIIMIN KOJIWYECTBO
teriotel 20 x/x U coBepummim padboty Han razom 30 kJ[x? ecau eMy COOOIIMIU KOTUYECTBO
tertoTsl 30 kJ[x 1 coBepimiu padboty Hax razom 40 kJx?

9. Kakoe KOIMYECTBO TEIUIOTHI HYXHO MepeAaTh ra3y, 4ToObl €ro BHYTPEHHSS DHEPTUs
yBenmuuiack Ha 45 xJ[k, 1 ipu 3TOM a3 coBepumi padory 65 kJx u 0,5 MIx?

10. Ha xakoM paccTOSIHUM HAaXOAATCs IPYT OT Apyra ToueuyHsle 3apsiabl 2 HKn u 5 uKi, econ
OHHM B3aUMOJICHCTBYIOT ApYT ¢ Apyrom c cuioi 9 MmH? 0,05H?

1.3.2. Kpurepuu onenkun

Bananl 3a
Kpurepun oneHKH K TeOpeTHYECKOMY 3aJaHUI0 KpPUTEepUH
OLEHKH

MakcuMaJIbH
Il 021 — 1

- JIEMOHCTpPUpPYET TIyO0OKoe, MOJHOE 3HAaHHE M MOHMMaHue (U3NYECKON 1
CYILIIHOCTU PACCMaTPUBAEMbIX SIBJICHUH U 3aKOHOB;

- JJa€T TOYHOE ONPEEIICHNE U NCTOJKOBAHUE OCHOBHBIX IOHATHM, 3aKOHOB,
Teopui, PU3NYECKUX BEJTUYHH U UX €AUHUI] H3MEPEHUS;

- BEpHO O(OPMIISIET COMYTCTBYIOIIME OTBETY 3amucu (Qopmyll, Tpaduki,
PUCYHKH, CXEMBI;

- IpU OTBETE JEMOHCTPHUPYET CAMOCTOSTEIBHOCTb CYXIECHUMN, MPUBOIUT
BEpHbIE apTyMEHTHI, JIeJIaeT MPaBUIIbHBIE BHIBOJIBI;

- TIOCJIEOBATENbHO, YETKO, CBSA3HO, JIOTUYHO M 0€30MMO0YHO H3Jaraet
yueOHBI  MaTepuasl, TpaBWIbHO U  OOCTOSATENbHO OTBEYAaeT Ha
COITYTCTBYIOIIIME BOIPOCHI

- JIGMOHCTpUPYET 3HaHWE W TIOHUMaHWe (PU3NYECKOW CYIIHOCTH 0,7
paccMaTpUBaEMbIX SIBJICHUW M 3aKOHOB, MCHBITHIBAET HECYIIECTBEHHBIE
3aTPYIHEHUS B  BBIIBIGHUM  B3aWMOCBS3M  (U3UYECKUX  SIBJICHUH,
3aKOHOMEPHOCTEH;
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- B OCHOBHOM IIpaBWIbHO, 0€3 W3MEHEHHS OCHOBHOH CYTH, MdaeT
ONpeNeNIeHUs]  TOHATHM, HWCHOJB3YIOTCA  HAy4YHbIE  TEPMHHBI  TIpU
UCTOJIKOBAHUM 33aKOHOB, TEOPUH, (DU3NYECKUX BEIMYMH U HMX EIUHHUI]
U3MEpPEHUS;

- BEpHO, HO C HE3HAYMUTEIbHBIMHU OLUIMOKAMH BBINOJHSET 3alUCH (OpPMYII,
rpaduKu, pUCYHKH, CXEMBI;

- TIpH OTBETE JEMOHCTPUPYET CAMOCTOSTEIBHOCTh CYXICHHH, BBIBOJBI
BEPHBIE, HO HEIOCTaTOYHO apryMEHTUPOBAHBL;

- B ONpEJCIICHHON JIOTMYECKON IOCIEeOBAaTEIbHOCTH Y4eOHBIH MaTepuat
U3Jaraer, Ipyu OTBETE Ha BOMIPOC JOIMYCKAET HECYIIECTBEHHBIC OMIMOKU U
(nnmm) He Ooiee OBYX HENOYETOB, KOTOPBIC CTYACHT MOXET HCIPaBUThH
CaMOCTOSITENIFHO TpU TpeOOBaHWU TPEMOAABATENS; JAaeT IpaBHIbHBIC
OTBETHI HA COIYTCTBYIONINE BOMPOCHI

3 |- packpelBaeT OCHOBHOE COJEpXaHHME Y4eOHOro MaTepuaia, HO 0,5
00HapyXHUBAIOTCSl CYIIECTBEHHbIE MpoOeabl B MOHMMAaHUU B3aUMOCBSI3U
(u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEN;
- JIOMyCKaeT OMIMOKHN B OMPEEIICHUH U MUCTOJIKOBAHUN OCHOBHBIX TMOHATHUH,
3aKOHOB, TEOPHUM, (PU3MUECKUX BEIUYMH U UX €IMHUL U3MEPEHUs, KOTOphIE
MOKET HCHPAaBUTh CaMOCTOSITENIbHO WM TpU HEOOJbIION MOMOIIU
IpenojaBaTes;
- C CYIIECTBEHHBIMHM OLIMOKaMH BBINOJHSIET 3amuch (OpMyi, TrpaduKkos,
PUCYHKOB, CX€M, KOTOpblE€ CTYAEHT TIOCJ€ 3aMEyaHMsl yCTpaHseT
CaMOCTOSITENILHO;
- CaMOCTOSITEIbHO (OPMYIHPYET OTBET Ha BOIMPOC, MPUBOIUT YACTHYHO
BEpHbIC apTyMEHTHI, OTJAEJbHbIC BBIBOJBI HENb3sI CUUTAThb BEPHBIMHU U
000CHOBaHHBIMU;
- HapylleHa JOTMYecKas IOCIIeOBATEIbHOCTh M3JIOKEHUS Y4eOHOTO
Marepuaia, Ipyu OTBETE Ha BOIPOC AOMYIICHA OJHA rpy0ast ommoKa u (WiIH)
Oosiee ABYX HEJOYETOB; CTYAEHT HCIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHUS,
OTBeYasi Ha CONYTCTBYIOIIUE BOMPOCHI
4 | - CTYAEHT HE MOXXET OOBSICHUTh (PU3UYECKOM CYIIHOCTH pacCMaTPUBAEMBbIX 0
ABJICHUH M 3aKOHOB, BBISIBUTH B3aUMOCBSI3M (PU3MYECKUX SBICHUN H
3aKOHOMEPHOCTEH;
- HEe 3HaeT WIM JAaeT HEBEPHOE ONpEJEICHUE U HCTOJIKOBAHHUE OCHOBHBIX
HOHATHUH, 3aKOHOB, TEOPUH, PU3MUECKUX BEITMYHH U UX €IUHHI] U3MEPEHUS;
- HE BEPHO BBINOJIHSET 3aKuch (popMyI1, rpaKoB, pUCYHKOB, CXEM
UTOT'O L
Ne KpuTtepun onieHKH K NIPAKTHYECKOMY 3aJaHUI0 bannbl 3a
KpuTEepuu
OLICHKH
1 Odopmiienue yciaioBus 3aJaHUA MakcumajibHbI
i 0aaa—0,4
0aju1a
- BepHO 0(OPMJIEHO YCIIOBHE 3a/1a4H, IIPEACTaBIEHbI Bce GU3NUECKUe 0,4
BEJIMUMHBI
- ycioBHe 3a7aHust 0OPMIICHO C HE3HAYUTETbHBIMA HETOYHOCTSIMH, 0,2
IpeJICTaBJICHbI HE BCe (PU3HUECKUE BETUUNHBI
- yclioBUE 3a7aHusi 0OPMIIEHO HEBEPHO 0
2 Hcnonb3oBanue pusnyeckol CUMBOJIUKH MakcumajibHbI
i 0as1 —0,5
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oa1a

- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 3a/1a4d U B (popmyriax, 0,5
UCIOJIb3YEMBIX B PELICHUHU 3aJjau
- BEpHO 0003HAaYEHBI CUMBOJIbI B YCIIOBUU 33J]a4H, JAOIYIIEHA | HETOUYHOCTD B 0,4
(dopMynax, UCHOIb3YEMBIX B PEIICHUH 3a/1a4u
- JomyiieHa | HeTOYHOCTh MpH 0003HAYEHUH CUMBOJIOB B YCJIOBUU 331a4H, 1 0,3
HETOYHOCTb B ()OPMYIIax, UCIOJIb3YEMBIX B PEIICHUH 3a/1a41
- IOTIYIIEeHO 2 1 60Jiee HETOYHOCTH MTPH 0003HAYEHUN CHMBOJIOB B YCIIOBUU 0
3a7auy, 2 1 6osee HETOYHOCTEH B (POpPMYJIax, UCIOIb3yEMBIX B PEILICHUH
3a/1a4u1
Coburo1eHne aJropuTMa penieHust MakcumaJjibHbI
i 0ana —
0,3 6a1a
- peleHne 3aa4 OCYIIECTBIISIETCS 10 AITOPUTMY: IEPEBOJL €AUHUIL 0,3
U3MepeHus: PU3NUECKUX BETMYMH B MEXIYHAPOIHYIO CUCTEMY €IUHHIL
(CH); 3anuch He0OX0AUMBIX (hr3ruecKux GopMyil; MATEMAaTUYECKUN pacyeT
1o pusuveckoit hopmyiie
- QITOPUTM PELICHHUs 3371a4i OTCYTCTBYET 0
IlepeBoa enuHun u3MepeHus puznyecknx BeTu4nH B Me:kayHapoanyio | MakcuMajibHbI
cucremy eaunun (CH) i 0as1 -0,3
0as1a
- BEPHO I1epeBe/IeHbl PacyeThl EPEBO/Ia BCEX €ANHUL] U3MEPEHUS 0,3
¢uznueckux BennyuH B MexayHapoanyto cuctemy eaunui (CH1)
- nonyuieHa 1 omubka Mpu MpOBEAECHUH pacueTa MepeBoia eInHULL 0,2
u3MepeHus: GU3NIecKux BenurH B MexayHapoanyro cucremy enuaui (CH)
- IONYLIEHbI 2 OUIMOKY IpU MPOBEJICHUH pacyeTa NepeBo/ia eIMHHIL 0,1
u3MepeHus: GU3NUecKuX BenurH B MexayHapoanyro cucremy enuaui (CH)
- HEBEPHO MTPOBEICHBI pacyeThl IepeBoia BCEX eMHULl U3MEPEHUs 0
¢dusnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
Hcnoan3oBanne pusnyeckux GopmyJi AJs pelieHus 3a1a4u MakcuMajibHbI
i 0aJu1 —
0,5 6aa1a
- BEPHO U IOCTIeI0BATEIBHO 3aIMCaHbl Bce (POPMYJIBI B COOTBETCTBUU C 0,5
CHUMBOJIMKON, HEOOXOIMMBIE ISl yCTAaHOBJICHUSI COOTHOIICHUS
CYIIECTBYIOILEr0 MeXAY (GU3NUECKUMHU BETMUUHAMU
- IPaBUIILHO COCTABIICHBI YPABHEHUS, CBSI3BIBAIONIHE (DU3NIECKHE BEITHUNHBI
- BEPHO, HO HEMOCJeI0BaTEIbHO 3aMCcaHbl (POPMYJIIbl B COOTBETCTBHHU C 0,4
CHUMBOJIMKOW, HEOOXOJMMOH [T YCTaHOBIICHHSI COOTHOIICHUS
CYIIECTBYIOILEr0 MeXAY GU3NUECKUMHU BETMUUHAMU
- IPaBUIILHO COCTABJICHBI YPABHEHUS, CBA3BIBAIONINE (DPU3NIECKHE BEIIMIHHEI
- (hopMyJIBI 3aITUCAHBI NTOCIIEI0BAaTEIbHO, HEBEPHO 3anucana 1 ¢popmyna B 0,3
COOTBETCTBUH C CUMBOJIHMKON, HEOOXOJMMOH JUTsl YCTaHOBIICHHS
COOTHOILIEHUS CYIECTBYIOLIETO MEXY (PU3NYECKUMHU BEIMIYMHAMU
- IOTyIIIeHa OJTHA OIMIMOKA IPU COCTABIICHUN YPaBHEHUH, CBS3BIBAIOIINX
¢du3nUecKre BeTMYUHBI
- (hopMyIIBI 3aITUCAaHBI HEMOCIIEIOBATEBHO, HEBEpHO 3anucana 1 gpopmyrna B 0,2
COOTBETCTBUH C CUMBOJIMKON, HEOOXOMMOM JIsl yCTaHOBIICHHS
COOTHOIIIEHUS CYIIECTBYIONIETO MEXTY (DU3NICCKIMHU BEIIMIMHAMHU
- IONyIIeHa OJ{Ha OIINOKa MPH COCTABICHUN YPaBHEHUH, CBA3BIBAIOIINX
(bu3HYeCcKue BETMIHHBI
- Bce ()OpPMYIIBI 3aMCaHbl HEBEPHO 0
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- JIOMYIIEHBI OIMMOKA MPU COCTABJIICHUH BCEX YPABHCHUH, CBA3BIBAIOIINX
buznUeCKre BETHUNHBI

MaremaTudeckue pacderbl no ¢Qusndyeckum ¢opmyiaM, KOTOpPbIe
XapakTepu3ylT paccMaTpuBaeMoe siBJeHHMe C KOJMYeCTBEHHOM
CTOPOHBI

MakcuMaJbH
plil 0aya1 — 0,5
0aJ1710B

- BEpHO ITPOU3BEICHBI BCE MATEMATUYECKHIE PACUEThI 110 BCEM (PU3UUECKUM
(dopMyiiaM B COOTBETCTBUH C €AMHUIIAMH U3MEPECHUH (PH3MUECKUX BEITHYNH
(CN);

- BCE pe3yJIbTaThl MATEMAaTHYECKUX PACcUYeTOB cojiepxar mudpoBoe
3HAUEHUE W COOTBETCTBYIOIICE eMy 0003HAUCHUE SIMHULIBI H3MEPEHUS
busznueckux BenuauH (CH)

0,5

- BEpHO NPOU3BCACHBI MATECMATUYICCKHUEC PACUCTHI 110 BCEM (1)I/I3I/I‘-IGCKI/IM
(opMynam B COOTBETCTBUH C SAMHULAMU H3MEPEHUI (U3MUECKUX BETHYHH
(CH),

- B OJIHOM PE3yJIbTaTe MATEMATHYECKOTO PAacueTa COICPIKUTCS TOIBKO €ro
ppoBOE 3HAUCHHUE

0,4

- HEBEpHO IIPOU3BEJIeH MaTeMaTHuecKui pacueT 1o 1 ¢pusndeckoii popmyuie,
HO B COOTBETCTBHH C €IMHUIIAMH U3MepeHuil pu3mueckux BenmnunH (CH);

- B OJJHOM pe3yJIbTaTe MaTeMaTHUECKOr0 pacyeTa COAEPKHUTCS TOIBKO €ro
ppoBOE 3HAUCHHUE

0,3

- HEBEPHO MPOM3BE/ICH MaTeMaTn4ecKuil pacyer no 1 ¢pusuyeckoit hopmyre
0e3 ykazaHus equHHI n3MepeHuil pusnueckux BemnunH (CH);

- BCE PE3YJIbTaThl MaTEMaTUYECKUX PACUETOB CO/IEPIKAT TOJIBKO HU(PPOBBIE
3HAYCHUS

0,2

- HCBCPHO IMPOU3BCACHBI BCC MATCMATHYCCKNEC PACUCTBI

0

OTBeT nocJie pemieHus 3a1a4mn

MakcuMaJbHBI
H 0aJI —
0,2 6a10B

- 3a/1a4a B KOHIIE PELlIEHUs] COJIEP’KUT BEPHBIN OTBET

0,2

- 3aa4a HC COACPKUT B KOHIIC PCHICHUA BEPHOI'O OTBCTA

0

YcTHOe 00BbsICHEHHE pPelIeHust 3a1a41

MakcuMaJbLHBI
M 0aJL1 —
0,3 6as10B

- 00BSICHEHUE pelIeHUs 3a/1aHus MOCIIe0BaTEeNbHO, CBSI3HO, JIOTHYHO, BHIBOJ
apryMeHTHPOBaH U 000CHOBAH; MPaBUJIBHO U OOCTOSATENBHO AAE€TCSA OTBET
(OTBETHI) Ha CONMYTCTBYIOIINE BONPOC (BOIPOCHI)

0,3

- HC3HAYUTCJIIbHO HApYyIICHA MOCICA0BATCIIbHOCTD, JIOTUKA 00BACHEHHS
peliCHus 3aJaHUs, BBIBOJAbI apI'YMCHTUPOBAHBI U O6OCHOBaHI>I; CTYACHT
HCIBITBIBACT HC3HAYHUTCIIBHBIC 3aTPYAHCHW A, OTBEYAd HAa COMYTCTBYIOIIUC
BOITPOCHI

0,2

- 3HaYUTEIBHO HApYIIEHA OCJIE0BATEIbHOCTD, JIOTHKA OObACHEHHUS
peleHns 3aJaHus (CTyIeHT He MOXeT O0BSICHUTh, KAKUM 00pa3oM IpuIIesn K
PEIIEHUIO 3a/1aHus), BBIBOABI HE MOT'YT CUMTAThCSl apIYMEHTUPOBAHHBIMU U
000CHOBAHHBIMU; CTYACHT UCTIBITHIBACT 3HAUUTEIbHbIEC 3aTPYAHEHUS,
OTBE€Yasi Ha COMMYTCTBYIOIHE BOMPOCHI

NTOI'O

1.4. MarepuanbHO-TeXHHYECKOe o0ecrnedyeHHe [Jisi TNPOBEACHHUS IPOMEKYTOYHOM

aTTreCcTalnumn

Brinmonnenue 3aganuii HpOMC)KyTO‘-IHOﬁ arrecTaluu ImpoBOJUTCA B yLIC6HOM KaOuHeTe

«®Pu3zukay, 1aboparopun GU3UKU.
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1.5 VYueOHO-MeTOAMYEeCKOe W WH(OPMALMOHHOE oOOeclevyeHUe [Jis TPOBeIeHUs
NMPOMEKYTOYHOM aTTecTaluu

OcHoBHbIE yUeOHbIe H3TaHUsI

1. HmutpueBa B.®. dwuszuka 11 npodeccuidi ¥ CHEIUATBHOCTEH TEXHUYECKOTO
npoduist: yaeOHUK IS CTYA. YUpexkIeHui cpen. npod. odpazoBanus / B.®. Jlmutpuesa. - 8-e us.,
crep. - M.: U3narensckuii neHTp «Akamemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. HmutpueBa B.®. Owusuka s npodeccuii M CHenUanbHOCTEH TEXHUYECKOTO
npodust: JlabopatopHbIii pakTukyM: ydebHoe mocooue/ B.®. JImutpuena, A.B. Kopxyes, O.B.
Myprazuna : (5-e w3nm) (B onektpoHHoMm  dopmare)  2019.  https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamankos, H. I1. ®@usuka B 2 4. YacTh 1 : yueOHHUK ¥ MPAKTUKYM IS CPEIHETO
npodeccuonanibHoro odpazoBanus / H. I1. Kanamnaukos, C. E. MypaBseB. — 2-¢ u31., UCHp. U
nor. — Mocksa: UznatenscrBo FOpaiit, 2020. — 254 ¢. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekcrt: anexrponnsiii // DbC IOpaiir [caiit]. — URL.: https://urait.ru/

4, Kanamankos, H. I1. ®@usuka B 2 4. YacTh 2 : y4eOHHUK W MPAKTUKYM IS CPEIHETO
npodeccuonansHoro odpazosanusi / H. I1. Kanamnukos, C. E. MypaBseB. — 2-¢ u3A., UCOp. U
nor. — Mocksa: UznarensctBo HOpaiit, 2020. — 244 c. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09161-8. — Tekcr: anekrponnstii / DBC FOpaiir [caitr]. — URL: https://urait.ru/

5. Jlorsunenko O.B. ®usnka: yueonuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.-
342c.- (Cpennee npodeccuonanbuoe oopazobanue). [ISBN 978-5-406-06464-1

JlonoJHUTe/IbHBbIE Y4eOHbIe H3IaHNUS

6. BacunneB, A. A. ®uzuka: yuyebHoe mocobue sl cpeaHero npodecCHOHATLHOTO
obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u3M., HCIp. U JIOM. —
Mocksa: UznarensctBo Opaiit, 2020. — 211 ¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

1. Mycumn, 0. P. ®usuka: konebanusi, onTuka, KBaHTOBas ¢pu3nKa: yuedOHOe mocodue
Uil cpenHero npodeccuonansHoro oopaszosanus / 0. P. Mycun. — 2-¢ u3a., ucnp. U A0m. —
Mocksa: UznarensctBo HOpaiit, 2020. — 329 ¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-03540-7. — TekcT: anexrponnsrii // DBC KOpaiir [caiit]. — URL: https://urait.ru/

8. Mycun, FO. P. ®wusuka: mMexaHuKka CIUIOLIHBIX Cpel, MOJEKyNspHas (u3uka H
TepMOJMHAMUKA: yuyeOHOe TocoOue njsi cpeaHero mnpodeccuoHaabHoro oobpazosanus / 10. P.
Mycun. — 2-e uzn., ucnp. u gon. — MockBa: MznarensctBo IOpaiit, 2020. — 163 c. —
(ITpodeccronansuoe obpazoBanne). — ISBN 978-5-534-03000-6. — Texct: anextponsslii // DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/

HNHuTepHeT-pecypcsl

9. www.fcior.edu.ru (denepanpHblii LEHTp HHGOPMAKOHHO-00PA30BATEIBLHBIX
pecypcoB)

10. www.dic.academic.ru (Akagemuk. CIoBapH 1 SHIMKIONEINH)

11. www.booksgid.com (DnekTporHas 6ubnroTexa)

12. www.globalteka.ru (I'mo6anbpHas OuOIMOTEKA ACKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EanHoe 0KHO J0CTyIa K 00pa30BaTeIbHBIM Pecypcam)

14. www.st-books.ru (JIyumas yueOHas auTeparypa)

15. www.scool.edu.ru (Poccutickuii 00pa3oBaTeIbHbII TOPTAT)

16. www.ru/book (DnekrpoHHas OMOIUOTEUHAs cHCTEMA)

17. www.alleng.ru/edu/phys.htm (O6pa3oBarenbhbie pecypebl MHTepHeTa - Pusnka)

18. www.school-collection.edu.ru (Eaunas kosekims nudpoBbix 00pa30BaTEIbHBIX
pECypcoB)

19.24 https//fiz.1september.ru (YueOHo-MeToauueckas razera «Dusnkar)

20. www.n-t.ru/nl/fz (HoGeneBckue aypearst mo husnke)

21. www.nuclphys.sinp.msu.ru (Snepuas ¢usuka B MHTEpHETE)

22. www.college.ru/fizika (IToarotoska k EI'J)

23. www.kvant.mccme.ru (OKypnaan «KBaHT»)
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https://academia-library.ru/catalogue/4831/413933/
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24. www.yos.ru/natural-sciences/htm| OKypuan «I1yTs B HayKy»)
MeTtoauyeckue yKkazaHus AJis1 00y4arouXcs 110 OCBOEHUIO M CIHIJIUHBI
25. Metoauueckue yka3zaHusi Uisi OOYYarOIIMXCSl IO BBIOJHEHHUIO MPAKTHUUYECKUX

pabor.
26. Meroauueckue yKazaHus s OOYyYalOUIMXCS 1O BBIMOJHEHUIO Ja0OpaTOPHBIX

pabor.
27. Metoaudeckne YyKazaHuWs I8 OOydYalomUXCS TIO BBIOJHEHUIO 3aJ[aHUM

CaMOCTOSITENIbHON PaOOTHI.
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