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

1.1. O6snacTb npuMeHeHus1 padoyeil MPOrpaMmbl
PaGouass mporpamMma y4eOHON JUCHMILTUHBI SIBISETCS YAacCThIO MPOTPaAMMBI

MOATOTOBKMU crnienuanuctoB cpeanero 3BeHa (nanee — [MIICC3) B coorBerctBrmn ¢ GI'OC
CIIO no cnenuansHoctu 22.02.06 CBAPOYHOE ITPOM3BO/JACTBO.

1.2 Mecro y4eOHON AUCUMIUIMHBI B CTPYKTYpe NpOrpaMMbl INOATOTOBKH
CIIEMATUCTOB CPeIHEero 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001meo0pa3zoBatenbHbIi muki [TIICC3.

1.3. lleqtu 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHMS Y4eOHOM JUCHHUILINHBI:

W3ydyeHne IUCHUIUIMHBI HAIpaBl€HO HAa (POPMHUpPOBAHUE OOIIMX KOMIIETECHLUH,
BKJIFOYAIOUIUX B C€0sI CIIOCOOHOCTB:

OK 1. Ilonumarb CyIIHOCTP U COLMAIbHYIO 3HAUYUMOCTh CBOEHW Oyaylieit
npodeccuu, NposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTD, BBIOUPATh TUIIOBBIE METO/IBI U
CIOCOOBI BBINIOJIHEHUSI MPOQPECCUOHANBHBIX 3a/lay, OLUEHUBATh MX A((PEKTUBHOCTH H
KaueCTBO.

OK 3. [IpyauMate pemeHus B CTaHAAPTHBIX M HECTAHJAAPTHBIX CUTyalUsX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh MOUCK U HMCIOJIB30BaHUE WH(pOpMAIMU, HEOOXOIUMON s
(¢ (PEKTUBHOTO BBIMOJHEHUSI MPOGECCHOHANBHBIX 3a/ad, MPOPECCUOHAIBHOTO H
JMYHOCTHOT'O Pa3BUTHSI.

OK 5. Hcnonb3oBaTh HWHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHU B
npoeccuoHaNbHOM NeSITEIbHOCTH.

OK 6. PaGoTaTts B koyiekTUBE U KOMaHJe, 3((HEKTUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, IOTPEOUTEISIMHU.

OK 7. bpatp Ha ceOs OTBETCTBEHHOCTh 3a padOTy 4YJIEHOB KOMaH/IbI
(MOTYMHEHHBIX ), 32 PE3YJbTAT BHIIIOJHEHUS 3aaHUI.

OK 8. CamocToATENnbHO ONpenesaTh 3a1auyu NpodecCuOHATBHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMATbCAd CaMOOOpPA30BAHMEM, OCO3HAHHO IUIAHUPOBATh TMOBBILIEHUE
KBaJTU(PUKALIUH.

OK 9. OpueHTupoBaTbCsi B YCIOBHUSIX YacTOM CMEHBI TEXHOJOTHH B
PO eCCUOHATIEHOM IESITEIIBHOCTH.

B pesynbpTaTe ocBOeHMsI y4eOHOW AMCHMILIMHBI OOYYAIOLIUICS TOJKEH TOCTUYD
CJIEIYIOIUE PE3YIJIBTATHI:

JIUYHOCHHbLE:

- YyBCTBO TOPJOCTH M YBAXKEHMSI K HCTOPHUM M JOCTHKEHUSM OTEYECTBEHHOM
¢usnueckoit Haykd; (PU3NYECKH TPAMOTHOE TIOBEACHHE B MNpodecCHOHATBHOU
JeSTETLHOCTH U OBITY TIPH 0OpallieHuy ¢ TpruOOpaMu B YCTPOUCTBAMM;



- TOTOBHOCTh K TMPOJIODKCHHIO OOpa30BaHUS W TOBBIMICHUS KBaTU(UKAINKN B
n30paHHON TPO(ECCHOHATBHON JeATEIPHOCTH W OOBEKTHBHOE OCO3HAHHUE POJHU
(bU3UIECKUX KOMIICTCHITHI B 3 TOM;

- YMEHHE WCIOJb30BaTh JOCTHKEHUS COBPEMEHHOW (U3MYECKOW HAYKH U
(bU3HUECKUX TEXHOJOTUN ISl MOBBIIICHUS] COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHUS
B BEIOpaHHOM TPO(PECCHOHATILHOMN IeITEIbHOCTH;

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

- YMEHHE BBICTpauBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHMS B KOMaHJIE IO
penieHunto o01ux 3aj1ady;

- yYMEHHE VIOPABISATH CBOEH IMO3HABATEIBHOW JICSITCIBHOCTHIO, TPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO WHTEJUICKTYaTbHOTO PA3BUTHS,

mMemanpeomemuule:

- UCITOJIb30BAHUE PA3IMYHBIX BUOB MTO3HABATEIILHON NEATCILHOCTH VIS PEIICHUS
dbu3uyecknx 3a7ay, NPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUA (HAOIIOACHUS,
OTIMICaHMS, U3MEPEHUS, SKCIIEPUMEHTA) TSI U3yUEHHUS Pa3TUIHBIX CTOPOH OKPY’KAFOIICH
JICUCTBUTEIILHOCTH,

- WCIIOJIb30BaHNWE OCHOBHBIX HMHTEJUICKTYaJIbHBIX ONEpaIlfii: MOCTAaHOBKH 3a/layw,
dbopMynupoBaHMs ~ TUIOTE3bl, aHajdW3a W CHUHTE3a, CpaBHEHMs, OO0O0OIIEHNUS,
CUCTEMAaTHU3allM, BBIABJICHUS TMPUUYUHHO-CIICJICTBEHHBIX CBS3€H, MOMCKAa aHaJOroB,
dbopMynMpOBaHMs BBIBOJIOB JUIsl M3YYEHHS PA3IMUYHBIX CTOPOH (PU3MYECKUX OOBEKTOB,
SABJICHUM M TIPOILIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOAMMOCTh CTAJIKUBATHCI B
npodeccruoHansHO cdepe;

- YMGHHE TEHEPHPOBATh WJICHM W OMNPEACIATH CPEACTBA, HEOOXOIWMBIE IS WX
peanu3aiuu;

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

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

- yMEHHE MyOJWYHO TPEACTaBIATh PE3yNbTaThl COOCTBEHHOTO WCCIICTOBAHUS,
BECTU JUCKYCCUH, JIOCTYIHO W TapMOHHMYHO coueTas cojaepxkaHue u (Hopmbl
npencTaBisgeMon nHpopmaIuy;

npeomemHnule:

- cOpMHUPOBAHHOCTH TPEACTABICHUN O POJM U MeCTe (PU3UKU B COBPEMEHHOM
HAy4YHOW KapTHHE MHpA; TMOHUMaHHEe (U3UYECKON CYIIHOCTH HAOII0IaeMbIX BO
Bcenennoit sBnenuii, ponmu Gu3uku B POpMUpPOBaAHUHU KPyrozopa M (yHKIIMOHATILHOM
IPaMOTHOCTH YeJIOBEKa ISl pEIICHUS TPAKTUYECKUX 3a]1aY;

- BJIQJICHHE OCHOBOIIOJIATAIOMNMHU (PU3NISCKUMH TTOHITHAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMU W TEOPHUSIMHU; YBEPCHHOE HCIIOJIb30BaHUE (PH3NYCCKON TEPMHHOJIOTHU U
CUMBOJIUKH;

- BJIaJICHWEC OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, WCITOJIb3yEeMBbIMH B
dbusuke: HAOMIOIEHUEM, OTTMCAHUEM, U3MEPEHUEM, PKCTIEPUMEHTOM;



- yMeHus oOpabaThIBaTh pe3yJbTaThl U3MEPEHUH, OOHAPYKUBATh 3aBHCUMOCTH
MeXay (U3UUECKUMU BEIMYMHAMH, OOBACHATH TOITY4YCHHBIE DPE3yJIbTaThl U JeNaTh
BBIBOJIBL

- chOpMHPOBAHHOCTH YMEHUS peliaTh GU3NYECKUE 3a0a4u;

- c(hopMUPOBAHHOCTb YMEHUSI MPUMEHSTh MOJYyYEHHbIE 3HAHUS I OOBSICHEHUS
yCIIOBUM MPOTEKaHUs (PU3NYECKUX SIBICHUHN B MPUPO/IE, MpodeccuoHaabHou cdepe u ams
NPUHATHUS IPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

- c(OpPMHUPOBAHHOCTh COOCTBEHHON MO3WIMU MO OTHOIICHHIO K (DU3UYECKOM
uH(pOopMaIK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

1.4 Koiu4ecTBO 4acOB HA OCBOEHHE NIPOrpaMMbl YUeOHOI JMCIUIIHHBI:
MaxkcuManbpHOU yueOHOU Harpy3ku oOydaromerocs 181 gac, B Tom unce:
00s13aTeNHPHON ayAUTOPHOM y4eOHOH HArpy3ku oOydarorierocs 121 vac;
CaMOCTOSATEIIbHOM paboThl 0Oydaromierocs 60 gacos.



2 CTPYKTYPA Y COJEP)KAHUE YYEFHOU JUCIUILIVHBI
2.1 O6beM yueOHOI TMCHUIIMHBI M BU/IbI Y4e0HOI padoThl

Buna yueOHoii padoThl O0bem yacon

MaxkcumanbHas yyeOHas Harpy3ka (Bcero no nporpamMme AuCHMILIMHbI) 181
Oo6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HArpy3Ka (Bcero) 121
B TOM YHCJIE:

JIEKIIMHU, YPOKH 71
MIPAKTUYECKHUE 3aHATHS 40
JlaGopaTopHble 3aHITHS 10
CamocrosiTesibHas pabora odyuyarouerocs (Bcero) 60

[TpomexyTouHas aTTectanus B popme:
I cemecTp - apyrue GopMbl KOHTPOJIs (CpeTHUI OalT 1O TEKYIIIUM OLIEHKaM yCIIEBa€MOCTH )
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,
CcaMoCTOsITe/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 pupojie. EcTecTBeHHO — Hay4yHbIH METO.
MO3HAHMS, €T0 BOZMOKHOCTH M TPAHULIBI IPUMEHUMOCTU. MojenrpoBaHue
(bu3nueckux sBICHUN U npoleccoB. Pojb sKclieprMeHTa U TEOpUH B IpoLiecce
II03HaHUs npupoabl. dusnyeckas BesunHa. [lorpemnocty nu3mMepeHui
¢u3nueckux BeauuuH. Pu3nyeckre 3aKoHbl. ['paHUIIbI TPUMEHUMOCTH (PU3HYECKUX
3akoHOB. [loHsTHE O PU3MUecKol KapTHHE MUpa. 3HaUE€HUE PU3UKU [TPH OCBOCHUU
cnenuansHocted CIIO.

Pa3zgen 1. Mexanuka

32

Tema
Kunemaruka

1.1.

Conep:xanue yueOHOTo MaTepuaJia

MexaHuueckoe  JBIKCHHE.  XapaKTepPUCTUKU
nepeMeIieHue, myTb, CKOPOCTb.
PaBHOMEpHOE NMPSIMOIIMHEHHOE IBIKCHHE.

MCXaHHUYCCKOI'O JABVKCHUA

Yckopenue. PaBHoniepeMeHHOE TPSMOJIMHEWMHOE IBUKEHUE.
CBoOoiHOE MaieHue Ted.

JIBmxeHue Tesna, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.
PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH

IpakTnyeckoe 3ansitue Nel Pemenue 3agau «PaBHOMEpHOE IBHKEHUE)

HpaKaneCKoe 3ansiTue Ne2 Pemrenue 3agaq «PaBHOYCKOpCHHOC JABHKXCHUC)

Tema
3aKoHBI
MEeXaHUKH
HbloTona

1.2.

Conep:kaHue y4eGHOr0 MaTepuasa

Ilepssriit 3akoH HeroTona. Cuna. Macca. Miynsc.
Bropoii 3akoH HproToHa. OCHOBHOM 3aKOH KJIACCUUECKOM IWHAMUKU. TpeTruii
3akoH HproTOHAa.

OK 1-9




3akoH BceMUpHOro TtaroteHus. ['paButannronHoe mnoje. Cuna Tsbkectu. Bec. 2 1

CriocoOb1 U3MEpPEHHs MacChl TE.

Cuiibl B MEXaHUKE.

JlaGopaTtopnoe 3ansaTHe Nel "M3yuyeHue OCOOCHHOCTEH CHIJIBI  TpPEHUS 2 2,3

(cxosbxeHms )"

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

MexaHuKu HproToHa»
Tema 1.3. |Conepxkanue yueOHOro MmaTepuajia
3akoHbI 3aKOH COXpaHEeHUsl UMITyJbca. PeakTHBHOE JBUKEHUE. 2 1
coxpanenusa B |PabGora cunbl. PaboTta moreHumnanbHbix cuil. MomHOCcTh. DHeprus. Kunernueckas
MeXaHHMKe sHeprus. [loTeHuumanbHas SHeprus. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEpruu.

ITpriMeHeHNEe 3aKOHOB COXPAHEHUS.

IIpakTuyeckoe 3ansaTue Ned4 Penenne 3a1au " 3aKOHbI COXPaHEHUSI B MEXAHHUKE)» 2 2

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

CamocrosiTesibHas padoTa odyuarmmxcsa Nel 10 3

[ToaroToBUTH COOOIIEHUS:

1 3nauenue otkpeiTuii ['anunes

2 Ucaak Hpl0TOH — co3aaTenb KJIacCHuecKon (pu3nKu

3 Ponp K.O. IlnonkoBckoro B pa3BUTUN KOCMOHABTUKH

4 Cepreit IlaBnoBuu KoposieB — KOHCTPYKTOp W OpraHU3aTop MNPOU3BOJICTBY

PaKETHO-KOCMUYECKOW TEXHUKH

5 IlposiBneHue 3aKOHOB COXpaHEHUs B IPUPO/JIE, OBITY, TEXHUKE

Pa3nes 2. OcHOBBI M0J1eKYJISPHOH (U3UKHU U TEPMOJIMHAMMKH 27 OK1-9
Tema 2.1. |Copepxanune y4eOHOro MaTepuaJia
OcHoBBI OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. Pa3mepbl m Macca 2 1
MOJIEKYJIIPHO-  |MOJIEKyl W aToMoB. bpoyHoBckoe mpmxkenue. [Auddysus. Cunbl U dHeprus
KHHETHYECKOH  |MEXMOJIEKYJISIpHOrO B3auMmozeicTBus. CTpoeHHe Ta3000pa3HbIX, KHUIKHX WU
TeOpHH. TBEpAbIX Tel. CKOPOCTH ABMKEHUSI MOJIEKYJ U UX U3MEPEHHUE.
HUneanbubiii ra3 (Upeanbupiii  Ta3.  JlaBmenme rta3za. (OCHOBHOE YpaBHEHHE  MOJIEKYJSIPHOA

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

AOCOIOTHBIN HYNIb TeMIEpaTyphl. TepMoAMHAMHUUYECKas [IKala TEMIEPAaTyphI.

YpaBHEHHE COCTOSIHUS UACAIBHOTO raza. MossipHasi ra3oBasi HOCTOSIHHASL.

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

Kianeiipona. I"'a30Bble 3aKOHBI»




Tema 2.2

Conep:kanue y4eOHOT0 MaTepuaJia

OcHoBBI OcHOBHBIE MOHATHUS U ONpeleNeHUs. BHYTpeHHss sHeprus cucreMsl. BHyTpeHHsIS 2 1
TEPMOJAMHAMMK [DHEprusl HjeanbHOro rasza. Pabora u Temnora kak (oOpMbl mepegaud SHEPIHH.
U TennoeMkocTh. Y ienbHas TEIUIOEMKOCTh. Y paBHEHUE TeIioBoro Oaianca. Ilepsoe

Hayajo TepMOAMHAMHUKHU. AnuabatHblii nponecc. TeruioBsle nBurarenu. IlpuHimn

JIeiicTBHs TeI1oBoM MamuHbl. KIIJ[ TeImIoBoro ABurares.

Bropoe Hayano TepMOAMHAMUKH. XO0JIOAUIbHBIE MaIMHbL. OXpaHa IPUPOABIL.

IIpakTuyeckoe 3ansaTue Ne7 Pemenue 3anau «IlepBbliil 3aKOH TEPMOAVMHAMUKH. 2 2

ITpuMmeHeHne nepBoro 3aK0Ha TEPMOAVMHAMUKH K M30IIPOLIECCAM).
Tema 2.3. |ConepxaHue y4eOHOro MaTrepuaja
CBoiicTBa Hcnapenune u xonaeHcanus. HachlmeHHbIN 1ap U ero cBoicTBa. AOCOMIOTHAS U 2 1
napos OTHOCHUTEJIbHAs BIAXKHOCTb Bo3ayxa. Touka pocsl. Kunenue. 3aBucumoctb

TEMIIEPATYPbI KUIIEHUS OT AaBiieHus. lleperpeTslii map U ero UCIoab30BaHUE B

TEXHHKE.

Jlaboparopnoe 3ansaTue Ne2 «/3MepeHne OTHOCUTEIHLHON BIQKHOCTH BO3JIYXa» 2 2,3
Tema 2.4. |Coaepxkanue yueOHOro MaTepuajia
CaoiicTBa XapakTepuCTHKa )KUJIKOTO COCTOSIHUA BelecTBa. [[0BepXHOCTHBIN CII0M KUIKOCTH. 1 1
JKHIKOCTel OHeprus NOBEPXHOCTHOTO CJI0sl. SIBIEHUS Ha IPAaHULIE )KUJKOCTH C TBEPIBIM TEJIOM.

Kanunnsipusle siBneHus.
Tema 2.5. |CoaepxaHune yueOHOro MaTepuaJia
CpoiicTBa XapakTepruCcTHUKa TBEPAOIO COCTOSIHUS BELIECTBA Y IIPYrue CBOMCTBA TBEPBIX TEI. 1 1
TBEePAbIX TeJ 3akoH ['yka. Mexannueckue cBOKWCTBa TBEPIBIX Tell. TemIoBoe paclimpeHnue

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

CamocrosiTeibHas padora o0y4yarommxcs Ne2 13 3

1 Ctpoenue TBEpABIX, KHUAKUX U Ta3000pa3HbIX Tell (COCTaBUThH TAOIUILY)

2 [leperpeTslii map U €ro UCIOJIb30BaHUE B TEXHUKE (COCTAaBUTH KOHCIIEKT)

3 MexaHnyecKre CBOMCTBA TBEPbIX TN (COCTaBUTh KOHCIEKT)

Pa3nes 3. DinekTpoaMHaMHKa 45 OK 1-9

Tema 3.1|Conepskanue yueOHOro MmaTepuajia
DJIEKTPHYECKOe |DJIEKTPUUECKUN 3aps/l. 3aKOH COXpaHEHMs IEKTpHUYECcKoro 3apsa. 3akoH Kynona. 2 1
noJie OnekTpuueckoe nose. HarpsxkeHHOCTh asiekTpryeckoro nois. [Ipuamun

cyrnepno3uiuu mnosiei. Pabora cun anekrpocrarudeckoro mois. [loreniuan.
Pa3HocTh MOTEHIMAI0B. DKBUIOTEHIIMAIbHBIEC MOBEPXHOCTH. CBSI3b MEXITY

10




HAIMpsPKCHHOCTBIO U PA3HOCTHIO IMOTCHIMATIOB 3JICKTPHUYECKOT'O ITOJIA. HpOBOI[HI/IKI/I
B DJICKTPHUYCCKOM IT0JIC. I[I/IE)JIGKTpI/IKI/I B SJICKTPHUYCCKOM IT10JIC. HOJISIpI/BaLII/ISI
JUDJICKTPHUKOB.

IpakTnyeckoe 3ansitue Ne 8 Pemienue 3agau «QJIEKTPUUECKOE MOJIEH

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

2,3

IIpakTuyeckoe 3anaTue Nel( 3ammra mopThoIHO CAMOCTOSTEIBHBIX padOT

Tema 3.1.
DJIeKTPUYECKO
e nmoJje

Kongencaropsl. CoequHeHe KOHIEHCATOPOB B OaTapero. DHeprus 3apsKeHHOTO
KOHJIEHCATOpa. DHEPrus 3JIEKTPUUECKOIO MOJIS.

Jlpyrue ¢opmbl KOHTpPOJs (cpeAHMid O0a/JI MO TEKYIIMM 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 IJIOTHOCTh TOKa. 3akoH OMa s ydacTKa Lenu. 3aBUCUMOCTD
AIIEKTPUUYECKOTO COMPOTHBIIEHUSI OT MaTepuala, UIMHBl U IJIOLIAIU MONEePeUyHOro
CE€UCHUA IMPOBOAHHKA. 3aBUCUMOCTH COIMPOTHUBJICHHUA IMPOBOAHUKOB OT|
TeMIepaTyphbl.

OJIC wucrounuka. 3akoH Oma nns nonmHod nenu. CoeauHEHUE MNPOBOJAHHUKOB.
CoenvHeHrEe UCTOYHUKOB 3JIEKTPUUECKON S3HEPTUU B OaTapero.

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

IIpakTyeckoe 3ansaTHe Ne 11«3aK0HbBI NOCTOSIHHOTO TOKa»

JlaGoparopnoe 3ansaTue Ne3 «M3yuenue 3akona OMa Jisl ydacTKa Lenu,
MOCJIEIOBATEIBLHOTO U NapaJUIEIbHOTO COEIMHEHHUS TPOBOJTHUKOBY

2,3

Jladoparopnas padora Ned «M3meperne 3/1C 1 BHYTpEHHETO COTIPOTHUBIICHUS
MCTOYHHMKAY»

2,3

Tema 3.3.
DIIEKTPHYECKH
i TOK B
PA3JIN4YHBIX
cpenax

Conep:kaHue y4eGHOr0 MaTepuasa

DJeKTpUYecKuil TOK B MeTaiaX. DJIeKTpOoHHBIN ra3. PaboTa BeIxoa.
DIIEKTPUYECKUI TOK B DJIEKTPOJIMTAX. DIeKTponn3. 3akoHsl Papanes. [Ipumenenne
QJIEKTPOJIN3A B TEXHUKE.

DJIEKTPUUYECKUH TOK B Ta3ax u Bakyyme. MoHuzanus rasa. Buibl ra30BbIX pa3psiioB.
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ITousrue o mma3sme. CBoiicTBa U IMPUMEHCHHUEC JJICKTPOHHBIX ITYYKOB.

DNEKTPUYECKHA TOK B IOTYMpoBogHUKAX. COOCTBEHHAS POBOIUMOCTD
NOJyNpoBOTHUKOB. [10ynIpoBOJHIKOBBIE TPHUOOPEI.

Tema 34.
MaruutHoe
1noJie

Coaep:xanue yueOHOTo MaTepHaJia

BekTop MHIyKIIMM MarHUTHOTO 1osis. JleficTBMEe MarHUTHOTO TOJISI Ha
IPSIMOJIMHENHBIN NPOBOIHUK C TOKOM. 3aKOH AMIiepa. B3anmopeiicTtBie TOKoB.
MarunutHslii notok. Pabora no nepemenienno B MarHUTHOM I10J1€ IPOBOIHUKA C
TOKOM.

JleiicTBre MarHUTHOTO MOJIS Ha ABWXKYIuUics 3apsa. Cuna Jlopenua. Onpenenenue
YACIBHOTO 3apsiia. Y CKOPUTEIH 3aPSKEHHBIX YaCTHII.

Tema 3.5.
DJIEKTPOMATHUT
Hasi HHAYKIHSA

Coaep:xanue yue0HOro MaTepHaJia

SJIGKTpOMaFHI/ITHaﬂ HWHAYKOU. BI/IXpeBOC QJICKTPHUUICCKOC ITI0JIC. CaMOI/IHIIYKI_[I/IH.
3H€pFI/I$[ MAar"suTHOI'O ITOJIA.

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

IIpakTyeckoe 3anaTue Nel3 Pemenue 3anau «MarautHoe nose.
ONEeKTPOMAarHUTHAsI MHIYKIHS

2,3

CamocrosiTeibHas padora o0y4yarommxcst Ne3

1 [ToaroToBUTH COOOIIEHUE HA OAHY U3 MPEUIOKEHHBIX TEM:

- «OTKpBITHE U IPUMEHEHHNE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAMMOCTH
- AKYCTHYECKHE CBOMCTBA MOJYIPOBOIHUKOBY

- «KpunosnekTpoHuka (MUKpO3JIEKTPOHHUKA U XOJIOT)»

- «AHzpe Mapu Amrep — OCHOBOITIOJIOKHHK 3JIEKTPOJUHAMUKI

- «Xanc Kpucruan Opcreq — OCHOBOIOJIOKHUK JIEKTPOMAarHeTu3may

- «Maiikn @apajeit — co3aaTenb yI4eHUs 00 dJIEKTPOMArHUTHOM T10JIE»,
- «Hukona Tecna: *u3Hb 1 HEOOBIYAWHBIE OTKPBITUS

- «OMunuit XpuctruanoBud JleHn — pycckuii pu3nk»

2 Buibl CaMOCTOSITENBHBIX Pa3psA0B (COCTaBUTH TAOIHILY)

3 Tok B pa3nmu4HBIX cpefax (COCTaBUTH TAOJIHILY)

10

Pa3nen 4. Kos1ie0anus 1 BOJIHBI

28

Tema 4.1.
MexaHn4yecKune
KoJe0aHus

Conep:kanue y4eOHOT0 MaTepuaJia

KonebarenbHoe aemxenue. ['apmonndeckue konaedanusi. CBOOOHBIC MEXaHUYECKUE
konebOanus. JInHelHple MeXaHnueCcKue KoebaTenbHble cucteMsl. [IpeBpamienue

OK 1-9
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SHEpPIruu Ipu KojedaTesbHOM ABM>KeHUH. CBOOOAHBIE 3aTyXalollue MEXaHUYECKUe
KosieOaHus. BeIHyKIeHHbIE MEXaHHUUECKUE KOJIeOaHMs.

JladopaTropnoe 3ansiTue NeS «/3ydeHne 3aBUCUMOCTH MTepHO/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 BonH. [lonarue o nudpakiuuu BoaH. 3BYKOBBIS
BOJIHBI. YJIbTPa3BYK U €ro NIPUMEHEHHUE.

IIpakTuyeckoe 3ansaTue Nel4 Pemenue 3amau «MexaHuueckue KoueOaHus U
BOJIHBID»

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

2,3

Tema 4.3.
DJIeKTPOMATrHUT
HbIE K0JIe0aHus

Coaep:xanue yueOHOTo MaTepHaJia

CBoOoHBIC JICKTPOMArHUTHBIC KojieOanus. [IpeBpaienue sHeprum B
KoJ1ie0aTeIbHOM KOHTYpE. 3aTyXarollne IeKTPOMarHuTHeIC KoneOanus. [ eneparop
HE3aTyXaIoUIUX IEKTPOMArHUTHBIX KoneOaHuil. BeIHYKIEHHBIE 2IEKTPUIECKHE
KoaeO0aHusl.

ITepemeHHbI TOK. EMKOCTHOE M HHIYKTUBHOE COIPOTHUBIICHUS IEPEMEHHOTO TOKA.
3akon OMa JJis 11eTH epeMeHHOro 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

DNEeKTPOMarHUTHOE MO0JIe KaK 0COObIN BUA MaTepUU. DJIEKTPOMAarHUTHBIE BOJIHBI.
Bubpatop I'epria. OTKpBITHIN KOJeOaTeNbHBINA KOHTYP.

N3o6perenue paano A.C. IlonoBeiM. [Tonsitue o paguocsssu. [Ipumenenue
AJIEKTPOMAarHUTHBIX BOJIH.

CamocrosiTeibHas padora odyuarommxcs Ned

[ToaroroBuTh CoOOIIEHHE:

1 «YnpTpa3Byk (MoxydeHHe, CBONCTBA, IPUMEHEHHE)Y,

2 «Dusuka u My3bIKay,

3 «Jludpaxius B HAIISH KU3ZHI

4 «IlepeMeHHBIN 2IEKTPUUECKUNA TOK U €r0 IPUMEHEHUEY,

5 «IpousBoacTBO, Nepeaaya U UCIOIb30BAHUE IJEKTPOIHEPT UM,
6 «TpanchopmaTopsy,
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7 «AJbTEepHATUBHAS YHEPIETUKA»

8 «Anekcanap CrenanoBud [1omoB — pycckuii yueHbIH, 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

CKOpOCTb pacrpoCTpaHEHUs CBETA. 3aKOHBI OTPAKEHUS U IIPEIOMIICHHSI CBETA.
[TosHOE oTpaxkenue cera. JInH3bl. I'1a3 kak onTuyeckas cucrtema. OnTuyeckue
puOOpHI.

Tema 5.2.
BoJsiHoBbIe
CBOHCTBA CBeTa

Coaep:xxanue yue0HOro MaTepHaJia

Wutepdepenmms cBera. KorepeHTHOCTH CBETOBBIX Nydeil. UTHTepdepeHnus B
TOHKUX IIeHKax. Ilosnocs! paBHo# TonmuHbl. Konbia HetoTona. Mcnons3oBanue
uHTepepeHIy B Hayke U Texauke. Judpaxmus csera. Audpaxus Ha menu B
napajiesbHbIX Jydax. Jludpakunonnas pemerka. Ilonstue o rojgorpadum.

Ionspusanus nonepedHsix BoaH. Ilongpusanus ceera. J{BoMHOE TydenperoMIIEHUE.
[Tonspounsl. Aucnepcus ceera. Bunsl criektpoB. CriekTpbl ucyckanus. CreKTpbl
noryomeHus. YiprpaduoneTroBoe u HHPpaKpacHoe U3IydeHus. PeHTreHoBckue
nyuyu. VX mpuposa u cBOMCTBA.

IIpakTyeckoe 3anaTue Nel6Pemenne 3anau «[Ipenomnenue caera.
JlnbpaxkmoHHas pemeTka»

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

2,3

CamocrosiTeibHas padora o0y4yarommxcs NeS
Pemenue 3amau no pazaeny «Ontukay

OK 1-9

Pa3nes 6. CnenmnaJjibHasi TEOPUs OTHOCHTEJIBHOCTH

Tema 6.1
CnenuaabHas
Teopus
OTHOCHUTEJILHOCTH

Conep:kaHue y4eGHOr0 MaTepuasa

MHBapraHTHOCTL MOAYJNsS CKOpocTM B Bakyyme. Iloctymarel OliHmTeilHa.
IIpocTpaHCTBO M BpeMs CITENUAILHON TEOPUN OTHOCHUTEIBHOCTH.

CBs13b MacChl ¥ SHEPTUH CBOOOTHON YaCTHUIIbI. DHEPTHUS MTOKOS

OK 1-9

Pa3nes 7. DiieMeHTBbI KBAHTOBOM U3NKH

26

Tema 7.1. \Conepmaﬂne y4eOHOro MmarepuaJjia

OK 1-9
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KBanToBas TennoBoe u3nyuenue. Pacripenenenue sHepruu B CrieKTpe aOCOIOTHO YEPHOTO 2 1
ONTHKA Tena.
KBanToBas runoresa [lnanka. ®oronsl. BHenmHM GoTosnexkTpudeckuii 3 exT.
Buyrpennuii poroaddexr. Tumnsr potornementon. [lanenue ceera. [lonsarue o
KOPITYCKYJIIPHO-BOJIHOBOW IPUPOJIE CBETA.
IIpakTyeckoe 3ansaTue Nel8 Pemenue 3anau "dopmyna DiHIITEHA 1715 2 2
dotodrpdexra. DoToHb"
IIpakTuyeckoe 3ansaTue Nel9 Pemenue 3anau no reme «KBaHToBast onTrKa 2 2,3
Tema 7.2. |Copepsxkanue y4eOHOro MaTepuajia
®usuka aroMa | Pa3BuTHe B3IJIA0B Ha CTPOEHHUE BEILIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax 2 1
Bojiopoja. SnepHas 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
duznka EcrecTBeHHast paiOaKTUBHOCTh. 3aKOH PaJHOaKTUBHOTO pacnana. Croco0s 2 1
aTOMHOIO siipa  |HAOJIOZCHUS M PETUCTPALIMH 3apsDKEHHBIX yacTull. DddexT BaBunosa-UYepeHkosa.
CTpoeHue aTOMHOTO si/ipa.
JledexT macchl, SHEPTUs CBSI3U M YCTOWYMBOCTb ATOMHBIX sJIep. S iepHble peaklnu. 2 1
HckyccTBeHHAs pauoakTUBHOCTD. [lenenue Tsokensix aaep. Llennas suepHas
peakuus. Ynpasisiemas nenHas peakuus. SnepHsii peakrop. [lomydenue
paMOaKTHBHBIX U30TOINOB U UX IpUMeHeHue. bronornyeckoe nencTaue
PaAMOAKTUBHBIX U3JIyY€HUHN. DIeMEHTapHbIE YaCTHUIBI.
IIpakTnyeckoe 3ansgTue Ne2( 3amura nopTdhosino caMOCTOATENbHBIX paboT 2 2
CamocrosiTeJibHAasi pa6oTa odyuawumxcsa Ne6 10 3
CocTaBbp KOHCIIEKTBI 110 TEMaM:
1 JlaBnenue cBeta
2 Dddext Bapunosa-Uepenkosa
3 CniocoObl HaOMIOACHUS U PETUCTPALIUU 3aPSKEHHBIX YaCTHUIL
4 DnemMeHTapHbIe YaCTHUIIbI
[IpoMe:kyTOUYHAsI aTTECTALUSA - IK3AMEH
II/IToro N0 IMCHUILIHHE: 181
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  YUEBHOW
JUCHUIIIAHBI

3.1 TpeooBanusi K MHHHMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecreYeHNI0 y4eOHOW TUCIUIINHBI

Peanuzanmsi mporpaMmbl JUCITUIUIMHBI TPEOyeT HaMM4YMS y4eOHOTO KaOWHETa
bu3MKY, Ta00paTOPUHU JIUIS TIPOBEICHUS 3aHATHIA JICKIIMOHHOTO THUIIA, MPAKTHUYCCKUX,
71a00paTOPHBIX 3aHATHH, B TOM YWCJIE TPYMNIOBBIX, HHAUBUAYATbHBIX, TUCHMECHHBIX,
YCTHBIX KOHCYJIbTAIMMA, TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTeCTAIIHH.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

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

- JIOCKa YYCHHYECKasl.

TexHuueckue cpeacTBa 00yueHUs:

- KoMIbIoTep (HOYTOYK);

- MYJbTUMEIUNHBIN TTPOCKTOP, IKPaH.

YueOHo-HAISIIHBIE  TTOCOOMS:  IUIaKaThl, Yy4eOHO-HArJISAHBIE IOCOOUS,
oOecrieunBarOIIMEe TEMaTHUYECKME WJUIIOCTpallMM 1O  pabodeil  mporpamme
JTUCLIUIUIMHBI, B TOM YHCIIe, BUJICO-ay U0 MaTepHabl, KOMIILIOTEPHBIC IMPE3CHTAIIUH.

KoMrmproTep nMeeT T0CTyn K AIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAaM, BBIXO B
MI00anbHYI0  ceTh  VIHTepHET, OCHAIleH  JHMICH3UOHHBIM  IPOTPAMMHBIM
oOecIieueHUEM.

3.2. Y4eOHO-MeTOAMYEeCKOe U  HHPOPMAUMOHHOE olecneyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHbBI

OcHoBHbIE yueOHbIe U3IaHUs

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

2. Hmutpuea B.®. ®usuka mana npodeccuit 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 IPAKTUKYM IS
CpEIHETO po¢heCCUOHAIBHOTO obpazoBaHust / H. I1. Kanamnaukos,
C. E. MypaBbeB. — 2-¢ u3n., ucnp. u nomn. — MockBa: M3marensctBo HOpaiit,

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

4, Kanamnukos, H. I1. ®uzuka B 2 4. Yacts 2 : yyeOHUK U MPAKTUKYM JJIs
CpeaHero poheCCHOHATIEHOTO obpa3zoBaHus / 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: anexkrponnsiii // OBC FOpaiir [caiir]. — URL.: https://urait.ru/

S. Jloreunenko O.B. ®wusuka: yuebnuk /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
npodeccuonanpHoro 00pazoanus / A. A. Bacuibes, B. E. ®enopos, JI. JI. Xpamos.
— 2-e u31., ucnp. u aon. — Mocksa: MUzgarensctBo HOpaiit, 2020. — 211 ¢c. —
(ITpodeccuonansuoe obpaszoBanme). — ISBN 978-5-534-05702-. 2020 HOpaiit-
https://urait.ru/book/

1. Mycun, 0. P. ®wusuka: konebaHus, ONTHUKA, KBAHTOBas (HHU3WKA:
ydueOHOoe mocobue uisi cpeaHero npodeccuonanbHoro oopaszosanus / 0. P. Mycun.
— 2-e u3n., uctp. u gon. — Mockpa: M3narensctBo FOpaiit, 2020. — 329 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03540-7. — Tekcr:
snekrponnbii // OBC FOpaiir [caiir]. — URL.: https://urait.ru/

8.  Mycun, 0. P. ®usuka: mMexaHuKa CIUIONIHBIX CpEJl, MOJEKYJsIpHAs
bu3MKa U TepMOJMHAMUKA: ydeOHOe mocobue s CpelrHero mpodeccHoHaIbHOrO
oOpazoBanus / 10. P. Mycun. — 2-e usn., ucnp. u gon. — Mocksa: M3gaTenbcTBo
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponnbii // OBC HOpaiit [caitit]. — URL:
https://urait.ru/bcode/

HNuTepHer-pecypcesnl

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

10. www.dic.academic.ru (Axagemuk. CoBapy v SHIIUKIIOTICIIVH )

11. www.booksgid.com (DnekTpoHHast OMOIHOTEKA)

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

pECypcoB)

13. www.window.edu.ru (ExuHoe OKHO jgocTyma K 00pa3oBaTeabHBIM
pecypcam)

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

15. www.scool.edu.ru (Poccuiickuii 00pa3oBaTesIbHBII TOPTaN)

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

17. www.alleng.ru/edu/phys.htm (O6pasoBarensHslie pecypesl MuTepHera
- dusuka)

18. www.school-collection.edu.ru  (Eauuass  kojurekuus  1M(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 «KBaaT»)

24. www.yos.ru/natural-sciences/html OKypuan «I1yrs B HayKy»)
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MeToanuyeckue yKa3aHHUS
JAUCHHUILIMHBI

25. Meroauueckue yKazaHUsS IS

MPaKTUYECKUX padoT.

26. Meroauueckue yKazaHUsS IS

71a00paTOPHBIX PadOT

IS

27 Meroaudeckue yKazaHHUS s

3aJIaHAl CaMOCTOSITEIbHON PabOThI
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00y4amomuxcsi MO0 OCBOEHHUIO
0o0y4aronuxcsi MO BBITOJIHEHHUIO
0o0y4Jaronuxcsi MO BBITOJIHEHHUIO

o6yqa}onmxcsi II0 BBIITOJIHCHHUIO



4, KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHUA

JTYYEBHON UCHATIJIMHBI

4.1,

@opMbI H METOIbI KOHTPOJISI H OLIEHKH Pe3YJbTATOB 00y4eHH sl

PesyabTaTsl 00yyeHus

@DopMbI U METOAbI
KOHTPOJISl M OlleHKH
pe3yabTaToB
o0yueHust

Obwue Komnemenyuu:

OK 1. IloHuMaTp CyHUIHOCTh M COLHMAJIbHYIO 3HAUYUMOCTb CBOEH
Oynyuiei mpodeccuu, IPOSIBIATH K HeH YCTOWYUBBINA HHTEPEC.

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

OK 3. IlpuHumarh pelieHuss B CTaHJAPTHBIX M HECTAHAAPTHBIX
CUTYalUsAX U HECTHU 3a HUX OTBETCTBEHHOCTb.

OK 4. OcymectBinsaTh MHOMCK M HCIOJNb30BaHHE HH(pOpMammu,
HeoOXxomuMon it 3QPEKTUBHOTO BBITIOTHEHUSI TPO(ECCHOHATBHBIX
3aj1a4, MPo(HeCCUOHAIILHOTO U JINYHOCTHOT'O Pa3BUTHSL.

OK 5. Hcnonp3oBath  WHGOPMAMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH B IPO(ECCUOHATIBHOMN 1€ATEIIbHOCTH.

OK 6. PaboTatp B KOJUIEKTHBE M KOMaHJE, d(P(PEKTUBHO OOIMIATHCS C
KOJIJIETaMH, PyYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 7. bpatp Ha ce0si OTBETCTBEHHOCTh 3a padOTy UYJIEHOB KOMaHJbl
(MTOIYMHEHHBIX ), 32 Pe3yJIbTAT BHIIOJIHEHUS 3a/1aHuil.

OK 8. CamoCTOATENBbHO OIpEneNsiTh 3agadud MpodEeCcCHOHATBHOTO U
JUYHOCTHOTO Ppa3BUTHs, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO
IUIAHUPOBATh MOBBIILIEHUE KBATH(PUKALIUY.

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

Ilpeomemmnuie pesynvmamel:

- c(pOpMUPOBAHHOCTb MPEJACTABICHUNH O pOIU U MecTe (PU3MKU B
COBPEMEHHOM Hay4yHOM KapTUHE MHpa; IOHMMaHHe (uznyeckon
CylHocTH HaOmrofaeMblx Bo BceeneHHoW siBiIeHMH, ponu (U3MKU B
(dbopMHpOBaHUHN Kpyro3opa U (GyHKIMOHAIBHONH IPaMOTHOCTH YelloBeKa
JUISL pEIIeHUs TPaKTHUECKUX 3aj1ay;

- BJAJICHHE OCHOBONOJAraloIUMHU  (PU3MYECKUMHU  MOHSATHIMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMH M TEOPHUSIMH; YBEPEHHOE HCII0JIb30BaHNE
(U3UUECKOil TEPMUHOJIOTMH U CUMBOJIUKH;

- BJaJieHUE  OCHOBHBIMM  METOJJaMH  HAy4yHOro  IO3HAHUS,
UCTOJIb3yeMbIMU B (pU3UKE: HAONIOJEHUEM, ONHCAHHEM, U3MEPEHHEM,
HKCIIEPUMEHTOM;

- yMeHHMs 00pabaTeiBaTh pe3yibTaThl H3MEPEHHH, OOHapyXHUBaTh
3aBUCUMOCTh ~ MEXAYy  (GU3NYECKUMU  BEIUYUHAMH, OOBACHATH
MOJIy4YEeHHBIE PE3YJIbTaThl U JIeNIaTh BBIBO/IBI,

- chopMHPOBAHHOCTh YMEHHUS peliaTh GU3NYECKUe 3a7auu;

- cpOpMHUPOBAHHOCTh YMEHHUS TNMPHUMEHSATh IMOJYYEHHbIE 3HAHMS IS
OOBSICHEHUS YCIOBUN NPOTEKaHUS (PU3NYECKUX SBJIECHUN B MPHUPOJE,
npodeccuoHaIbHON cepe U I NPUHATHS MPAKTUYECKUX PELICHUN B
IMOBCEAHEBHOM XKU3HU;

- c(OPMHPOBAHHOCTh COOCTBEHHOM TMO3UIMM 1O OTHOUIEHHIO 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.
IIpomexxyTounas
arrecrarus B 1
cemecTpe B popMme
apyrue GpopMel
KOHTpOJIS (CpenHuit
0aJu1 o TeKYLIUM
OLIEHKaM
yCIIEBaEMOCTH ), BO 2
cemecTpe — B hopme
HK3aMeHa.

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

4.2. @OoHI OLEHOYHBIX CPeICTB /Ui TNPOBeJeHHUS NPOMEKYTOYHOI
aTTecTAlUM 00yYAKOLIUXCH 10 AUCHUILINHE

IToxka3zare/im M KPpUTEPUH OLICHUBAHUA KOMIIETEHLMIA

[TokazaTenn W KpPUTEPUM OIICHUWBAHUS KOMIIETCHIIUM, OIKUCAHUE IIKaJ
OIICHUBAHMS COAEPKATCS B MPUIIOKEHUU 1.

KOHTpOJIbeIe H TECTOBbIC 3aJlaHUA
KOHTpOJ'IBHBIC 3alaHUA COACPIKATCA B ITPUIIOKCHUU 1.

MeToanuyeckue MaTepuaibl

Meroanueckue MaTepuanisl, ONPEaeIOIME IPOLEAYPhl OCHUBAHUS 3HAHUM,
YMEHUHM, XapaKTepu3ylIHnX (QOopMUpOBAaHME KOMIIETEHLUHA, COAEpKaTcsi B
IIPUIIOKEHUH 1.
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IIpunosxenne 1
KoHTpo/1bHO-01IeHOYHBIE CpeACTBa
JJISl IPOBeE/AeHUS MIPOMEKYTOYHOM aTTecTally 10 AN CUMILIMHE
OY.10 PUBUKA

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

1.2. CucreMa oueHUBAaHHSA Pe3YJILTATOB BHINOJIHEHHUS 32/ IaHUM

OI.[CHI/IBaHI/Ie PpPE3yIbTaTOB BBIINTIOJTHCHUA SaIIaHI/If/’I HpOMGXCYTOqHOﬁ aTTeCcTaluu
00YyYaIOIIMXCSI OCYLIECTBIISICTCS HAa OCHOBE CIIETYIONINX PHHIUIIOB:

JOCTOBEPHOCTH OIICHKH — OIICHHWBAETCS YPOBEHb C(OPMHPOBAHHOCTU 3HAHUM, YMEHUH,
HPAKTHYECKOTO OIBITa, OOMHUX M NMPO(GECCHOHATBHBIX KOMIIETCHIUH, MPOJIEMOHCTPUPOBAHHBIX
06yanOU.[I/IMI/ICH B XOA€ BBIITOJIHCHHUA 3aaHUA,

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

HAJIC)KHOCTH OICHKM — CHCTeMa OIICHMBAHHWS BBIIIOJHEHUS 33JaHUi JOJDKHA 00Janath
BBICOKOH CTENEHBIO YCTOWYMBOCTH IPU HEOJHOKPATHBIX OIICHKAX YPOBHS C(HOPMHPOBAHHOCTH
3HAHWH, YMEHUH, TPAKTUYECKOrO OIbITa, OOMMX U NPO(ECCHOHANBHBIX KOMIETECHINN
00ydJaromuxcs;

KOMITJIEKCHOCTH OILIEHKH — CHCTE€Ma OIICHUBAHMS BBIOJIHEHHS 33aHUIl JJOJDKHA TO3BOJISATH
WHTETPATHBHO OIICHUBATH 00IIME U MPodecCHOHAIBHBIC KOMIIETCHIIMN 00yJaONINX s,

OOBEKTUBHOCTU OLIEHKM — OIIGHKa BBIITOJHEHUS KOHKYPCHBIX 3aJaHuil JOJDKHA OBITH
HE3aBUCHMOH OT OCOOCHHOCTEH MNpOPECCHOHATBHONW OpUEHTAUUMU WIM  TPEINOYTCHUN
npernoaaBaTesei, OCYIIECTBISIONUX KOHTPOIIb WIN aTTECTAIHIO.

[Ipu BBHIIOTHEHMH TIPOLEAYP OLEHKM 3aJaHU HCIOIB3YIOTCS CIEIYIOIUE OCHOBHBIC
METOJIBI:

- MCTOJ pacydcTa NCPBUYHBIX 6aJI.HOB;

- METOJ pacueTa CBOJIHBIX OaiioB

Pe3y.]'[BTaTBI BBITTOJIHEHU A 3a)1aH1/1171 OILICHUBAKOTCA B COOTBETCTBUHU C p33pa6OTaHHBIMI/I
KPUTEPHUSIMU OLIEHKH.

Wcnonp3yercs nsatu OanbHas 1IKaja JUIsl OLEHUBAHUS PE3yIbTaTOB O0yUYEHHUS:

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

Ouenka KonuyectBo 0215108, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPEeTHYECKOr0 M NPAKTHYECKOI0 3aJaHusl,
cpeaHMii 0aJ171 10 HTOraM aTTecTaluu

O1eHKa 5 «OTIUIHOY 4,6-5
Onenka 4 «X0OpoIo» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHO» 3-3,5
OreHka 2 «HEYTOBJIECTBOPHUTEILHOY <29

1.3. KoHTpPOJILHO-01IeHOYHBbIE CPeICcTBa
1.3.1 3apanmne:

3amanme:
1.CobecenoBanue 1o BorpocaM (2 Bompoca).
2. Pemnts 3agauy.

IIpumepHble Bonpockl codece0BaHUS

1 MexaHndeckoe IBUKEHUE: ONPEACIEHUE, TPACKTOPHSI, IPOMIEHHBIN MyTh, IEPEMELICHHUE,
CBSI3b IIEPEMENICHUS C KOOPAMHATAMH Tea.

2 PaBHOMEpHOE ABM)KEHUE: ONPEEIIEHNE, CKOPOCTh, IEPEMELICHNE, YPABHEHNE ABH)KCHUS.

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

6 CBoboaHOE majeHue Tea. Y cKkopeHue cBoOoqHoro najaenus. Kunemarnyeckue ypaBHeHUs
IIpY CBOOOTHOM IaJICHUM.

7 JIBuKeHHE MOJ1 YIJIOM K TOPU30HTY.

8 PaBHOMEpPHOE IBUKEHUE 110 OKPYKHOCTH.

9 Unepuus. [lepsriit 3akon HeroToHa.

10 Macca. Cuna. MaepTHOCTB. BTOpOIi 3aK0oH HBl0TOHA M1 €r0 0COOCHHOCTH.

11 Tpetwuii 3akoH HproTOHA 1 €10 0COOCHHOCTH.

12 Tepopmanmst u ee Buapl. Cuna ynpyrocta. 3akoH ['yka.

13 3akoH BceMupHOro TAroreHus. Cumia TsHKeCTH.

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

16 Cuna tpenus. J[BuxeHue noji 1eiCTBUEM CUIIbI TPEHUS.

17. Ummiynbe Tena. 3aK0H COXpaHEHUs! UMITYJIbCca

18 Mexanudeckas paboTa 1 MOIIIHOCTb.

19 Kunernueckas sHeprusi.

20 IToTeHuuanbHas SHEPrUsl.

21 3aKkoH coXpaHEHHMsI TOJIHON MEXaHUYECKOW IHEPTIHH.

22 CBoboaHble W BBIHYXJICHHbIE MeXaHuuyeckue konebanus. [lapameTpsl koiebaTeNnbHOTO
neuxenus. [lepuon konebaHuii MaTeMaTH4YECKOIO U IPY>KUHHOTO MasiTHUKA.

23 MexaHWueCKHUe BOJHBI: OMNpPENEICHHE, YCIOBUS BO3HWKHOBEHUS, BUIbI BOJH, JJIHMHA
BOJIHBI.

24 3BYKOBbIE BOJIHBI: ONpEJCIICHHWE, HCTOYHUK 3BYKOBBIX BOJH, CKOPOCTh 3ByKa B
Pa3IUYHbIX CpPellax, XapaKTEPUCTUKHU. YIIbTPa3BYK U €ro IPUMEHEHNE

25 Ocuoubie nonoxenuss MKT u ux omnbiTHOe 060CcHOBaHHE. XapaKTEPUCTUKU MOJICKYI:
aTOMHas Macca, Yuciio ABorajpo, KOJu4ecTBO BEIIECTBA, MOJISIPHAs Macca.

26 CtpoeHue TBepAbIX, )KUIKUX U ra3000pa3HbIX TeJ.

27. UneanbHplil ra3. OcHoBHOe ypaBHeHue MKT. CBs3b AaBiieHHs HIEATBbHOTO rasza ¢
KMHETUYECKOW DHEPIUeN MOCTYINAaTENbHOIO IBHKEHUS MOJIEKYJl. CBsS3b 1aBIEHUS WICAIBHOIO rasa
C TUIOTHOCTBIO Tasa.

28. AOcomtoTHas TemmnepaTypa. Temmeparypa — Mepa cpeiHel KHHETHYECKOM >HEpruu
JBIDKEHUS MOJIEKYIl. CKOPOCTH MOJIEKYIL.

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

30 U3otepMuueckuii mporiecc: onpeseneHune, 3akon bonns-Mapuotra, rpaduku mnpoiecca.

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

32 U3oxopHsblii ipotiecc: onpeaenenue, 3akoH [lapis, rpadguku nporecca.

33 ITapooOpa3oBaHue: UCIIapEeHUE, KUIIEHHE. Y IebHas TeII0Ta Iapoopa3OBaHMsL.

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

35 BnaxxHOCTb Bo3/yXxa U ee usmepenne. OTHOCUTENbHAS BIaXKHOCTh BO3/1yXa

36 Kpucranmnumaeckue Tena u amopdusbie tena. [Inasiaenue. Y nenpHas TeIioTa MiaBJIeHUS.

37 BuyTpeHHsist sHeprus. BHyTpeHH:s sHeprust 0JHOATOMHOTO UeanbHOro ra3a. CrocoOsl
M3MEHEHHUs BHYTPEHHEHN 3HEPTUu.

38 Pabora B TepMOAMHAMUKE.

39 IlepBblil 3aKOH TepMOJMHAMHMKH. [IpuMeHeHne nepBOro 3akOHA TEPMOJMHAMHUKHA K
M30IIPOLIECCAM.

40 Dnektprueckoe nose. CBONCTBA SJIEKTPUYECKHUX MOJIEW U UX CHIJIOBBIE XapaKTEPUCTUKH.
3akoH Kynona

41 PaboTa 3JIeKTpUUECKOTro TOJIsA. DHEPTETUUECKUE XapaKTEPUCTHKHU YTIEKTPUICCKOTO TOJIS:
MOTeHIMa, HanpsbkeHue. CBs3b HANPSY)KEHHOCTH U HAIIPSKEHUS

429nexTpoeMKocTh. KoHaeHCaTOpBl. DHEPTrus 3apsHKEHHOTO KOHJIEHCATOPA.

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

45 TlocnenoBareiabHOE W THapaJICIbHOE COCIUHEHHE IPOBOJHUKOB, OCOOEHHOCTH 3THUX
COEIMHEHUN

46 D]J1C. 3akon Oma 11 MOJIHOM LIETTH

47 Pabota u MomHOCTh ToKa. TeruioBoe AeiicTBre Toka. 3akoH Jkoymsa-Jlenna.

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

48  DnekTpuyecKuid TOK B  mosiynpoBogHuKax. CoOCTBeHHass  IPOBOJUMOCTH
HOJIyTIPOBOTHUKOB

49 ITpoBOAMMOCTH MOTYINPOBOIHUKOB IMPU HATUYUH PUMECEH.

[TomynpoBOTHUKOBBIE TPUOOPEI

50 MaruuTtHOE noje: onpeAesieHue, HalpaBJlIeHUEe, IPaBUJIO NIPaBOM PyKH, XapaKTEPUCTUKH
nojisi (MarHUTHasg MHJIYKUUS, MarHUTHBIM IOTOK, HANpPs’KEHHOCTb, MarHUTHAs MNPOHUIAEMOCTb
Cpelibl). DHEPrusi MAarHUTHOTO OIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenwue 3nekTpoMarHuTHOM HHAYyKUUHU. [IpaBuio Jlenua.

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

54 SBnenne camouHaykuuu. UHnyktuBHOCTh. J1C cCaMOUHIyKIUH

55 CBoOoHBIC M BBIHYKJICHHBIE 3JIEKTPOMAarHUTHBIE KoeObanus. KonebaTenbHblid KOHTYP.
[Tepuoa cBOOOIHBIX ANEKTPUUECKHUX KOeOaHUil

56 Ilepemennblii ToK. Llenu nepeMeHHOro TOKa ¢ aKkTUBHBIM COIIPOTUBIIEHUEM, C KaTyILIKON
Y KOHJeHCAaTOpoM. J[eiCTBYIOIIME 3HAUEHUS CUJIbl TOKA U HAIIPSKEHUS

57 Tpanchopmatopsl. Koapdunuent rpanchopmarun. [Tpumenenus TpanchopmMaTopos.

58 DnexkTpoMarHuTHbIE BOJHBI W UX OKCIEpUMEHTalbHOE OOHapyxkeHue. CBoMCTBa
AJIEKTPOMAarHUTHBIX BOJH. OTPBITHIN KOJ€OAaTEIbHBIA KOHTYP

59 Nzobpetenue paauo A.C. [Tonosbim. [Ipuniun paguocssizu

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

61 IIpenomuenue cBeTa. 3aKOH NMPEIOMIICHHS CBETa

62 [lonmHOE OTpakeHUe CBETA

63 JInn3sl. Dopmyna TOHKOM JIMH3bI

64 Jlucnepcus cBera

65 Nurepdepenuus BoaH. MaTepdepeniys ceera

66 Mudpakuus cBeTa

67 NndpaxpacHoe u ynpTpaduosneToBoe u3nydyeHue. PEeHTTeHOBCKOe U3IydeHue

68 ®oTo3(deKT 1 ero 3aKOHBI

69 Teopus porosdppexra. Popmyna DiiHmTeiHa 11 hoTodPdexTa

70 ®otounsl. [Ipumenenue Gporordpdexra

71 Ctpoenue atroma. OnbiTel Pesepdopaa.

72 Iloctynatel bopa. ATom Bogopoa mo bopy

73 OTKpBITHE PAIMOAKTUBHOCTH. O-, 3-, Y- U3Iy4eHUs. PanoakTUBHbIE TPEeBpaILlCHHS

74 Snepubie criibl. CTpOEHHE AaTOMHOTO s]Ipa

75 DHeprus cBsA3M aTOMHBIX siiep. S nepHble peakiuu

76 Jlenenue TsoKeNbIX siaep. LlemHbie saepHble peaKium

77 S1nepHslit peakTop. TepMosiaepHble peakiuu

78 3akOoH pPagMOAaKTHUBHOrO pacnaga. IlomydeHne paauoakTHBHBIX H30TONOB W HX
IIpUMEHEHHE. buonornyeckoe neiicTBUE paMOaKTUBHBIX U3ITy4YEeHUN

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

80 Dnextpuueckuil Tok B razax. HecamocrtosrenpHblil pa3psan. CaMoCTOATENbHBIN pa3psaa U
€ro BUbI

81 DneKTpuyeCcKuil TOK B BAKYyMe

82 Ilocrymatel OiiHmTeitHa. IlpocTpaHcTBO ¥ Bpemsl  CHEUUAIBbHOHM  TEOpUU
OTHOCUTEIIBHOCTH
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83 CBs13b Macchl ¥ PHEPTUU CBOOOTHOM YaCTULIBL. DHEPTHSI TOKOS

IIpumepHbIe NpaKTHYECKHE 3aJAHUS

Ilepeuennb 3agau:

1. ABTOMOOWIb yAajiseTcss OT MOCTa, JBUTasCh PAaBHOMEPHO M MPSMOJIUHEHHO CO
CKOpOCThIO 72KM/4. Ha KakoM pacCTOSTHUM OT MOCTa OKakKeTcsi aBTOMOOWiIb yepe3 10c, eciau 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 IIPOEJET MPH JIBUKEHUU C TOH k€ cKopocThio 3a 10c, 20c?

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

4. Yemy paBHa cuiia TPEHUs, €CJIM MOCJIE ToI4Ka BaroH Maccoil 20 T ocranoBwiics uepe3 50
C, IpoAs Ipu ATOM paccTosinue 125m?

5. Uepe3 CKOJIBKO BpEMEHU OCTAaHOBHUTCS aBTOMOOWIL Maccod 1000 Kr, IBHKYIIUHCS CO
CKOPOCTBIO 72 KM/4, €CIIM BBIKIIOYUTH JIBHUTaTeIh? CpenHss cujla COMPOTUBIICHUS ABMKEHUIO 0,2
kH.

6. JIBa mMsya OpoIIEHBI BEPTUKAIBLHO BBEPX CO CKOPOCThIO 36 kM/4 m 18 km/4u. Ha kakoit
BBICOT€ KHHETHYECKasi SHEPTUsI KaXJA0T0 Ms4a CTAaHET PAaBHOM €ro MOTEHIIUATbHOMN?

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

7. Jlisg n300apHOro HarpeBaHus rasa, KOJU4ecTBO BemecTBa koroporo 800 moib, Ha 500 K
eMy cooOmmimm KommdyectBo Teriotel 9,4 MJx. Omnpenenuts paboOTy Ta3a ¥ U3MEHEHHE €ro
BHYTpPEHHEH Hepruu

8. Ha ckoipko M3MEHWIAach BHYTPEHHSS 3HEPIUsl rasa, €ciid €My COOOIIMIM KOJUYECTBO
terioTel 20 xJIx U coBepumiu padoty Han razom 30 k/[x? eciu eMy COOOMIMIN KOTUYECTBO
tertoTsl 30 kJ[x 1 coBepimiu padboty Hax razom 40 kJx?

9. Kakoe KOIMYeCTBO TEIUIOTHI HYXHO TepelaTh ra3y, 4roObl €ro BHYTPEHHSS SHEprus
yBenmuuiack Ha 45 xJ[k, 1 ipu 3TOM a3 coBepumi padory 65 kJx u 0,5 MIx?

10. Ha xakom pacCTOSHUM HaXOJATCS APYT OT Apyra ToueuHsle 3apsabl 2 HKn u 5 5K, ecnu
OHHM B3aUMOJICHCTBYIOT ApYT ¢ Apyrom c cuioi 9 MmH? 0,05H?

1.3.2. Kpurepuu onenkun

Bananl 3a
Kpurepun oueHKH K TeOpeTHYECKOMY 3aAHHUI0 KpUTEepUu
OLlEHKH

MakcumaJbH
pIi 0a11 — 1

- JIEMOHCTpPUpPYET TIIyO0OKoe, MOJHOE 3HAaHWEe M TOHUMaHuEe (U3NYECKOH 1
CYILIIHOCTU PACCMaTPUBAEMbIX SIBJICHUH U 3aKOHOB;

- JaeT TOYHOE ONPEJEIICHNE U NCTOJKOBAHUE OCHOBHBIX IOHATHH, 3aKOHOB,
Teopui, PU3NYECKUX BETMUHH U UX €AUHUI] U3MEPEHUS;

- BEpHO O(OpMIISIET COMYTCTBYIOIIME OTBETY 3amucu (Gopmyin, rpaduku,
PUCYHKH, CXEMBI;

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

- TIOCJIEOBATEIbHO, YETKO, CBSA3HO, JIOTUYHO MU O€30mMO0YHO H3JIaraet
yueOHBI  MaTepuasl, TpaBWIbHO U  OOCTOSATENbHO OTBEYAaeT Ha
COITYTCTBYIOIIIME BOIPOCHI

- JIEMOHCTpPUpPYET 3HaHME€ U TMOHMMaHHE (U3MYECKON CYIIHOCTH 0,7
paccCMaTpUBAaEMBbIX SIBJIEHUM U 3aKOHOB, HCIHBITBIBAET HECYILIECTBEHHBIE
3aTpyJHEHHs] B  BBIBJICHUM  B3aHUMOCBS3M  (PU3MYECKUX  SIBJICHUH,
3aKOHOMEPHOCTEH;
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- B OCHOBHOM IIpaBWIBbHO, 0€3 W3MEHEHHS OCHOBHOW CYyTH, JaeT
ONpeNeNIeHUs]  TOHATHM, HWCHOJB3YIOTCA  HAy4YHbIE  TEPMHHBI  TIpU
UCTOJIKOBAHUM 33aKOHOB, TEOPUH, (DU3NYECKUX BEIMYMH U HMX EIUHHUI]
U3MEpPEHUS;

- BEpHO, HO C HE3HAYNUTEIbHBIMH OUIMOKAaMH BBINOJHSET 3alUCH (OPMYII,
rpaduKu, pUCYHKH, CXEMBI;

- TIpH OTBETE JEMOHCTPUPYET CaMOCTOSTEIBHOCTh CYXKIACHHH, BBIBOMBI
BEPHBIE, HO HEIOCTaTOYHO apryMEHTUPOBAHBL;

- B ONpEJCIICHHON JIOTMYECKON IOCIEeOBAaTEIbHOCTH Y4eOHBIH MaTepuat
u3Jaraet, Ipyu OTBETE Ha BOMIPOC JOIMYCKAET HECYIIECTBEHHBIC OMIMOKU U
(nnmn) He Ooiee IBYX HENOYETOB, KOTOpPBIE CTYICHT MOXKET HCIIPABUTh
CaMOCTOSITENIFHO TpU TpeOOBaHWU TPEMOAABATENS; JAaeT IpaBHIbHBIC
OTBETHI HA COIYTCTBYIONINE BOMPOCHI

3 |- packpelBaeT OCHOBHOE COJepKaHHMe Y4eOHOTO Marepuana, HO 0,5
00HapyXHUBAIOTCSl CYIIECTBEHHbIE MpoOeabl B MOHMMAaHUU B3aUMOCBSI3U
(u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEH;
- JIOMyCKaeT OMIMOKHN B OMPEEIICHUH U MUCTOJIKOBAHUN OCHOBHBIX TMOHATHUH,
3aKOHOB, TeOpHﬁ, (1)I/I3I/I‘-ICCKI/IX BCJIMYMH W UX CAWHUIL U3MCPCHHA, KOTOPLIC
MOKET HCHPAaBUTh CaMOCTOSITENIbHO WM TpU HEOOJbIION MOMOIIU
Ipero/IaBaTeds;
- C CYIIECTBEHHBIMH OILIMOKAaMHU BBIMOJHIET 3amuch (opMyll, rpaduKoB,
PUCYHKOB, CXEM, KOTOPELIC CTYACHT ITOCJIC 3aMCUaHuA  yCTpaHACT
CaMOCTOSITENILHO;
- CaMOCTOSTENbHO (OPMYIHPYET OTBET Ha BOMPOC, MPHUBOIAUT YACTUUHO
BEpHbIC apTyMEHTHI, OTJAEJbHbIC BBIBOJBI HENb3sI CUUTAThb BEPHBIMHU U
000CHOBaHHBIMU;
- HapylleHa JOrMYecKas IIOCJIeJOBATeIbHOCTh U3JIOKEHUsI Yy4eOHOTo
MaTepuaia, Ipyu OTBETE Ha BOIMPOC JOMYIIEHa O/1Ha Tpydas ommOka u (Min)
Oosiee ABYX HEJOYETOB; CTYAEHT UCIBITHIBACT 3HAYMTEIbHBIC 3aTPyTHEHHUS,
0TB€Yas Ha COIIYTCTBYIOIINE BOIIPOCHI
4 | - CTyAEHT HE MOXET OOBSICHUTH (PU3NUECKOM CYIHOCTH paccMaTpUBAEMBbIX 0
SBICHUN | 3aKOHOB, BBIABUTH B3aHMOCBI3U (1)I/I3I/I‘-I€CKI/IX SIBJICHUA U
3aKOHOMEPHOCTEH;
- HE 3HAeT WJIM JIaeT HEBEPHOE OIpEeNIeHNEe M HMCTOJIKOBAHHE OCHOBHBIX
HOHATHUH, 3aKOHOB, TEOPUH, PU3MUECKUX BEITMYHH U UX €IUHHI] U3MEPEHUS;
- HC BCPHO BLIITOJHACT 3alIUCh q)OpMYJ'I, Fpa(i)I/IKOB, PUCYHKOB, CXEM
UTOT'O L
Ne Kpurtepun onieHKH K NPAKTHYECKOMY 3aJaHUI0 bannbl 3a
KpuTEepuu
OLICHKH
1 Odopmiienue yciaoBus 3a1aHUA MakcumajibHbI
i 0aaa1—0,4
0aJju1a
- BEepHO 0()OPMIICHO YCIIOBHE 3aauH, TPEICTABICHBI BCe (DU3MUECKHEC 0,4
BEJIMYUHBI
- ycioBHe 3a7aHust 0OPMIICHO C HE3HAYUTETbHBIMA HETOYHOCTSIMH, 0,2
IpeJICTaBJICHbI HE BCe (PU3HUECKUE BETUUNHBI
- yCcIIOBHE 3a1aHus1 0(QOPMIIEHO HEBEPHO 0
2 Hcnonb3oBanue pusnyeckol CUMBOJIUKH MakcumajibHbI
i 0as1 —0,5
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oas1a

- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 33/1a41 U B popMyIiax, 0,5
UCIOJIb3YEMBIX B PELICHUHU 3aJjau
- BEpHO 0003HAaYEHBI CUMBOJIbI B YCIIOBUU 33J]a4H, JAOIYIIEHA | HETOUYHOCTD B 0,4
(dopMynax, UCIOIb3YEMBIX B PEIICHUH 3a/1a41
- JomyiieHa | HeTOYHOCTh MpH 0003HAYEHUH CUMBOJIOB B YCJIOBUU 3a1a4H, 1 0,3
HETOYHOCTb B ()OPMYIIax, UCHOJIb3YEMBIX B PEIICHUH 3a]1a4uu
- IOTIYIIEeHO 2 1 60Jiee HETOYHOCTH MTPH 0003HAYEHUN CHMBOJIOB B YCIIOBUU 0
3a7auy, 2 1 6osiee HETOYHOCTEH B (pOpMyJiax, UCIIONIb3YEMBbIX B PELLICHUN
3a/1a4u1
Coburo1eHne aJropuTMa penieHust MakcumaJjibHbI
i 0ana —
0,3 6a11a
- peleHne 3aa4 OCYIIECTBIISIETCS 10 AITOPUTMY: IEPEBOJL €AUHUIL 0,3
U3MepeHus: PU3NUECKUX BETMYMH B MEXIYHAPOIHYIO CUCTEMY €IMHHII
(CH); 3anuch He0OX0AUMBIX (hrU3rUecKux GopMyil; MAaTEeMAaTUYECKUN pacyeT
1o pusuveckoit hopmyiie
- QITOPUTM PELICHHUs 3371a4i OTCYTCTBYET 0
IlepeBoa enuHun u3MepeHus puznyecknx BeTu4nH B Me:kayHapoanyio | MakcuMajibHbI
cucremy eaunun (CH) i 0a1 -0,3
0as1a
- BEPHO IepeBe/IeHbl pacyeThl IEPEBOJa BCEX €IMHUL] U3MEPEHUs 0,3
¢uznueckux BennyuH B MexayHapoanyto cuctemy eaunui (CH1)
- nonyuieHa 1 omubka Mpu MpOBEACHNUHU pacueTa epeBoAa eANHUI] 0,2
u3MepeHus: GU3NIecKux BenurH B MexayHapoanyro cucremy enuaui (CH)
- IONYLIEHbI 2 OUIMOKY IpU MPOBEJICHUH pacyeTa IepeBo/ia eAMHMIL 0,1
u3MepeHus: GU3NUecKuX BenurH B MexayHapoanyro cucremy enuaui (CH)
- HEBEPHO MTPOBEICHBI pacueThl MepeBojia BCEX eMHHIl U3MEPEHUs 0
¢dusnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
Hcnoan3oBanne puznyeckux GopmyJi AJs pelieHus 3a1a49u MakcuMajibHbI
i 0aJu1 —
0,5 6aana
- BEPHO U IOCTIeI0BATEIBHO 3aIMCaHbl Bce (POPMYJIBI B COOTBETCTBUU C 0,5
CHUMBOJIMKOW, HEOOXOIMMBIE ISl yCTAaHOBJICHUSI COOTHOIICHUS
CYIIECTBYIOILEr0 MeXAY (GU3NUECKUMHU BETMUUHAMU
- IPaBUIILHO COCTABJICHBI YPABHEHUS, CBA3BIBAIONINE (DPU3NIECKHE BEIIMIHHEI
- BEPHO, HO HEMOCJeI0BaTEIbHO 3aMCcaHbl (POPMYJIIbl B COOTBETCTBHHU C 0,4
CHUMBOJIMKOW, HEOOXOJMMOH [Tl YCTaHOBIICHHSI COOTHOIICHUS
CYIIECTBYIOILEr0 MeXAY GU3NUECKUMHU BETMUUHAMU
- IPaBUIILHO COCTABIICHBI YPABHEHUS, CBA3BIBAIONINE (DU3NICCKHE BEIIMIHHEI
- (hopMyJIBI 3aITUCAHBI [TOCIIEI0BAaTEIbHO, HEBEPHO 3amnucana 1 ¢popmyna B 0,3
COOTBETCTBUH C CUMBOJIHMKOW, HEOOXOJMMOH JITsl YCTaHOBIICHUS
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, HEOOXOMMOI JIsl yCTaHOBIICHHS
COOTHOIIIEHUS CYIIECTBYIONIETO MEXTY (DU3NICCKIMHU BEIIMIMHAMHU
- IONyIIeHa OJ{Ha OIINOKa MPH COCTABICHUN YPaBHEHUH, CBA3BIBAIOIINX
(U3UYECKHE BETUIMHBI
- 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 0aa — 0,5
0aJ1710B

- BEpHO ITPOU3BEICHBI BCE MATEMATUYECKHIE PACUEThI 110 BCEM (PU3UUECKUM
(dbopMyiiaM B COOTBETCTBUY C €AMHUIIAMH U3MEPEHUH (PH3MUECKUX BEITHYNH
(CN);

- BCE pe3yJIbTaThl MATEMAaTHYECKUX PacueToB coliepxkar mudpoBoe
3HAUEHUE W COOTBETCTBYIOIICE eMy 0003HAUCHUE CIUHUIIBI U3MEPEHUS
busznueckux BenuauH (CH)

0,5

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

- B OJIHOM PE3yJIbTaTe MATEMATUYECKOT0 PAcUeTa COJIEPIKUTCS TOJIBKO €ro
ppoBOE 3HAUCHHUE

0,4

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

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

0,3

- HEBEPHO MPOM3BE/ICH MaTeMaTn4ecKuil pacyer no 1 ¢pusuyeckoit hopmyre
0e3 ykazaHus equHUIl n3MepeHuit pusnueckux Bennaud (CHN);

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

0,2

- HCBCPHO IMPOU3BCACHBI BCC MATCMATHYCCKNEC PACUCTBI

0

OTBeT MocJjie pemieHus 3a1a4mn

MakcuMaJbHBI
H 0ayI —
0,2 6ayj10B

- 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 110CIe0BATENbHO, CBSI3HO, JIOTHYHO, BHIBOJT
apryMeHTHpOBaH U 000CHOBAH; MPaBUJIBLHO U OOCTOSATENBHO AAETCSI OTBET
(OTBETHI) Ha CONMYTCTBYIOIINE BONPOC (BOIPOCHI)

0,3

- HC3HAYUTCJIIbHO HApYyIICHA MOCICA0BATCIIbHOCTD, JIOTUKA 00BACHEHHS
peliCeHus 3aJaHUs, BBIBOJAbI apTYMCHTUPOBAHBI U O6OCHOBaHH; CTYACHT
HCIBITBIBACT HC3HAYHUTCIIBHBIC 3aTPYAHCHW A, OTBEYAd HAa COMYTCTBYIOIIUC
BOIIPOCHI

0,2

- 3HaYUTEIBHO HApYIIEHA OCJIE0BATEIbHOCTD, JIOTHKA OObACHEHHUS
peleHns 3aJaHus (CTyIeHT He MOXeT O0BSICHUTh, KAKUM 00pa3oM IpuIIesn K
PEIIEHUIO 3a/1aHus), BIBOIBI HE MOTYT CUMTAThCSl ApIrYMEHTHPOBAaHHBIMU U
000CHOBAHHBIMU; CTYACHT UCIIBITHIBAET 3HAUUTEIIbHBIE 3aTPYIHEHUS,
OTBE€Yasi Ha COMMYTCTBYIOIHE BOMPOCHI

NTOI'O

1.4. MarepuanbHO-TeXHHYECKOe o0ecrnedyeHHe [Jisi TNPOBEACHHUS IPOMEKYTOYHOM

aTTreCcTalnumn

Brinonnenue 3agaHuii HpOMe)KYTO‘-IHOﬁ arrecrallu nNpoBOJUTCS B y‘-Ie6HOM KaOuHeTe

«®Pu3zukay, 1aboparopun GU3UKU.
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1.5 VYueOHO-MeTOAMYEeCKOe W WH(OPMALMOHHOE oO0ecnevyeHUe [Jisl MPOBeJeHUsA
NMPOMEKYTOYHOM aTTecTaluu

OcHoBHbIE yUeOHbIe H3TaHUsI

1. HmutpueBa B.®. ®duszuka qia npodeccuid M CHCHMUAIBHOCTEH TEXHHYECKOTO
npoduist: yaeOHUK IS CTYA. YUpexkIeHui cpen. npod. odpazoBanus / B.®. Jlmutpuesa. - 8-e us.,
crep. - M.: U3narensckuii neHTp «Axamemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. HmutpueBa B.®. Owuszuka i npodeccuii M CHenHaTbHOCTEH TEXHUYECKOTO
npodust: JlabopatopHbIii pakTukyM: ydebHoe mocooue/ B.®. JImutpuena, A.B. Kopxyes, O.B.
Myprazuna : (5-e wu3nm) (B onekrpoHHoMm  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 JIJISI CPEIHETO
npodeccuonanibHoro odpazoBanus / H. I1. Kanamnaukos, C. E. MypaBseB. — 2-¢ u31., UCHp. U
nor. — Mocksa: UznatensctBo FOpaiit, 2020. — 254 ¢. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekcrt: anexkrponnsiii // DbC WOpaiir [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., uUCOp. U
nor. — Mocksa: U3narensctBo HOpaiit, 2020. — 244 c. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09161-8. — Tekcr: anexkrponnsiii / DBC FOpaiir [caiir]. — 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. ®usuka: yuyebHoe mocobue Il cpeaHero npodecCHOHaIBLHOTO
obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u3M., HCIp. U JIOM. —
Mocksa: UznarensctBo HOpaiit, 2020. — 211 ¢. — (IIpodeccuonansuoe obpazosanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

1. Mycumn, 0. P. ®usuka: konebanusi, onTuka, KBaHTOBas ¢pu3nKa: yuedOHOe mocodue
Ui cpepHero mnpodeccuonansHoro oopasosanus / FO. P. Mycun. — 2-e u3z., ucnp. U J0M. —
Mocksa: U3narensctBo HOpaiit, 2020. — 329 ¢. — (IIpodeccuonansnoe odpasosanue). — ISBN
978-5-534-03540-7. — TexkcT: anexrponnsrii // DBC KOpaiir [caiit]. — URL: https://urait.ru/

8. Mycun, FO. P. ®wusuka: mMexaHuKka CIUIOLIHBIX Cpel, MOJEKyNspHas (u3uka H
TepMOJMHAMHKA: y4dyeOHOe TocoOue Ijsi cpefaHero mnpodeccuoHanbHOoro obpazoanust / FO. P.
Mycun. — 2-e uzn., ucnp. u gon. — Mocksa: HznarensctBo Opaiit, 2020. — 163 c. —
(ITpodeccronansroe obpazoBanne). — ISBN 978-5-534-03000-6. — Texct: anextponHsIit // DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/

HNHuTepHeT-pecypcsl

9. www.fcior.edu.ru (denepanpHblii LEHTP HHPOPMALHMOHHO-00PA30BATEIBLHBIX
pecypcoB)

10. www.dic.academic.ru (Akagemuk. CioBapy 1 SHIIMKIONEINH)

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

12. www.globalteka.ru (I'mo6anpHas OUOIMOTEKA ACKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (ExnHoe OKHO JIocTymia K 00pa3oBaTeIbHBIM pecypcam)

14. www.st-books.ru (JIyumias yueOHas suteparypa)

15. www.scool.edu.ru (Poccutickuii 06pa3oBaTeIbHbII TOPTAT)

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

17. www.alleng.ru/edu/phys.htm (O6pa3oBarenshbie pecypebl MHTepHeTa - Pusnka)

18. www.school-collection.edu.ru (Eaunas kosuiekius mudpoBbix 00pa30BaTeIbHBIX
pECypcoB)

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

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

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

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

23. www.kvant.mccme.ru (OKypaan «KBaHT»)
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24. www.yos.ru/natural-sciences/htm| (OKypaan «I1yTe B HayKy»)
MeTtoauyeckue yKkazaHus AJis1 00y4arouXcs 110 OCBOEHUIO M CIHIJIUHBI
25. Metoauueckue yka3zaHusi Uisi OOYYarOIIMXCSl IO BBIOJHEHHUIO MPAKTHUUYECKUX

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

pabor.
27. Metoauueckne YyKazaHuWs IS OOYyYalOIIMXCS 10 BBINOJHCHUIO 3a/JaHui

CaMOCTOSITENIbHON PaOOTHI.

29


http://www.yos.ru/natural-sciences/html

