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1. TACHOPT PABOYEI MPOTPAMMbBI YYEBHOMN JACIHUATLINHBI
OV/.10 ®PU3NKA

1.1. O6sa1acTb npuMeHeHus1 padoveil MPOrpaMmbl

PabGouass mporpamma y4eOHOW JUCIHHIUIMHBI SIBJSETCS YacThlO MPOrpaMMBbI
MOATrOTOBKH clielnanucToB cpeanero 38eHa (nanee — [IIICC3) B cootBercTBUU ¢ PI'OC
CIIO 1o cnemuansHoctr 09.02.07 HWHO®OPMALUWOHHBLIE CHUCTEMbI U
I[MTPOI'PAMMIPOBAHUE.

1.2. MecTo y4eOHOH IMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl NMOJATOTOBKH
CIEeHUATHUCTOB CPeHEro 3BeHa:
YueOHas TUCIUIUIMHA BXOAUT B 001meo0pa3zoBarenbHbIi muki [TIICC3

1.3. lleqiu 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHS Y4eOHOM JUCHHUILINHBI:
N3yyeHne QUCHUIUIMHBI HAIMpaBiIC€HO HAa (QOpMHUpOBaHUE OOIIMX KOMIETEHIUH,
BKJIFOYAIOUIUX B ce0s CIIOCOOHOCTH:

OK 02 OcymecTBisiTe TMOWCK, aHAIW3 W HHTEPIpETaluio HHPOpMaIuH,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MPO(PEeCCHOHaATBLHOMN AeSTEILHOCTH.

OK 03 IlnanmpoBaTh W pEaTU30BBIBATH COOCTBEHHOE NPO(HECCHOHATBFHOE WU
JUYHOCTHOE PA3BUTHE.

OK 06 IlposBAsTh TpakJaHCKO-MIATPUOTHYECKYIO TO3HIIHIO, IEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJICHME Ha OCHOBE TPAJULMOHHBIX OOIIEYEIOBEYECKUX IIEHHOCTEH,
IPUMEHSTh CTAaHAAPTHI AHTUKOPPYIITHOHHOTO MTOBEICHUS.

OK 07 CopelicTBOBaTh COXpPaHEHHUIO OKPYKAIOIICH Cpelibl, pecypcocOepekeHHIO,
3¢ (PEeKTUBHO ACHCTBOBAThH B UYPE3BHIUANHBIX CUTYAIUSX.

OK 09 Ucnonb3oBaTh MHGOPMAIIMOHHBIE TEXHOJOTUU B TMPOGdecCHOHATBHOU
NEeATENBHOCTH.

B pe3ynbrate ocBOeHUS Yy4eOHOU AUCHUILIMHBI O0YYaIOIIUICS TOJDKEH T0CTUYb
CJIEIYIOLUE PE3YJIbTATHI:

JUYHOCMHbIE:

- YyBCTBO TOPJOCTH U YBAXKEHUSI K MCTOPUMU U JOCTHXKEHUSIM OTEUECTBEHHOM
bu3nyeckold Hayku; (QU3MUECKH TpaMOTHOE TIOBeJAeHUE B MPOdeCCHOHAIBHOM
NEeSATENBHOCTU U OBITY IIPH 00pallleHuU ¢ TpUOOpaMH U YCTPOKWCTBAMM;

- TOTOBHOCTh K MPOJOJDKEHUIO OOpa30BaHUSl M TMOBBIIICHUS KBATM(UKAUU B
n30paHHOM TPO(ECCHOHATBHON JEeATEeIbHOCTH M OOBEKTHBHOE OCO3HAHUE POJHU
(bU3HMUECKUX KOMIIETSHIINI B 3TOM;

- YMEHHE HCIIOJb30BATh JOCTIDKCHHSI COBPEMEHHOW (DM3MYECKOW HAyKu U
(Gu3NUEeCKMX TEXHOJOTHM [IJI1 TIOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaIbHOTO
pa3BUTHS B BEIOpAHHOH MpodhecCuOHATBLHON eATeTbHOCTH;

- YMEHHE CaMOCTOSATEIHHO M00BIBaTH HOBBIC ISl ceOs (U3MYECKUE 3HAHUSA,
UCIIOJIb3YS JIJISl 3TOTO IOCTYNHbIE HCTOYHUKU MH(GOPMALINH;

- YMCHHE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHMS B KOMAaHJE TIO
pelieHno o0IIKX 3a/1ay;

- yYMEHHME VYIOPaBISITH CBOEW MO3HABATEIbHOW JESATENBHOCTBIO, MPOBOJUTH
CaMOOILIEHKY YPOBHS COOCTBEHHOI'O MHTEJNIEKTYaJIbHOTO Pa3BUTHUS;
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Memanpeomennple:

- HCMOJB30BAHHME PA3JIMYHBIX BHUJIOB I[103HABATENbHOW JEATEILHOCTH IS
pemieHuss  (QU3MYECKUX  3a7a4, [PUMEHEHHE OCHOBHBIX METOJOB  IO3HAHUS
(nabmro/ieHUsl, OMMCAHUS, W3MEPEHHs, HSKCICPUMEHTA) MJisi HM3YyYCHHsS] Pa3IUYHBIX
CTOPOH OKpYKaroleh 1eCTBUTEIbHOCTH;

- HCIIOJIb30BaHNE OCHOBHBIX MHTEIICKTYaIbHBIX OIEpaluii: MOCTAaHOBKH 3aJa4H,
dbopMynMpoBaHMsS THUIOTE3bl, aHalM3a M CHUHTE3a, CpaBHEHUS, 000OIICHMUS,
CHUCTeMAaTU3alluM, BBISBICHUS NPUYMHHO-CIECICTBEHHBIX CBsI3€H, IMOMCKAa AaHAaJOTOB,
(dbopMyIMpOBaHMs BHIBOJIOB JIJISI M3YUYEHUS PA3IMYHBIX CTOPOH (PH3NYECKUX OOBEKTOB,
ABIICHUH U TPOIIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOJUMOCTb CTalKUBAThCA B
npodeccruonansHoM chepe;

- YMEHHUE Te€HepUpOBaTh MJIEU U OMPEICNATh CPEACTBA, HEOOXOAMMBIE Ui HMX
peanu3anuu;

- YMEHHE HCMOJb30BaTh PA3IMYHbIE WUCTOYHUKHU JJIA MOJYy4YeHHUsS (PU3UUECKOU
uH(pOpMaIINH, OIIEHUBATH €€ JOCTOBEPHOCTH;

- YMEHHUE aHaJIU3UPOBATh U MPEJICTABIISATh HH(POPMAIIMIO B PA3JIMYHBIX BUJIAX;

- YMEHHE IMyOJMYHO MPEJCTABIATh PE3YJIbTaThl COOCTBEHHOTO HCCIIEIOBAHUSA,
BECTU JUCKYCCHUH, JOCTYITHO M TapMOHUYHO coO4YeTass coJepKaHue H (OPMBI
npecTaBisgeMon nHpOpMaIUy;

npeomemHtule:

- ¢c(hopMHUPOBAHHOCTH MPEJICTABICHUN O POJU U MeCTe (PU3UKU B COBPEMEHHOMU
HAyYHOM KapTHHE MUpPA; MOHUMaHWE (PU3NYECKOW CYITHOCTH HaOII0IaeMbIX BO
Bcenennolt siBinenuii, poau Gpu3snku B GOpMHPOBAHUU KPYro3opa M (PyHKIIMOHAILHON
IPaMOTHOCTH YeJIOBEKa JIJIsl pEIICHHsI MPAKTUIECKUX 3a]1ad;

- BJIaJICHUE OCHOBOTIOJIAraloluMHu bu3HIeCKUMHU MOHATHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSIMH; YBEPEHHOE HCIOJIb30BaHHE (DU3MUECKOi
TEPMUHOJIOTUHA U CUMBOJIUKH;

- BJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOTO TO3HAHUS, WCIOJIb3YEMBIMU B
bu3uke: HAOMIOEHUEM, OITMCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;

- yMeHHs 00pabaThiBaTh pe3yJbTaThl U3MEPEHUN, 0OHAPYKUBATh 3aBUCUMOCTH
MexAy (U3MUYECKUMHU BEJIMYMHAMU, OOBSCHATH TOJYYCHHBIE pPE3yJbTaThl U JIeTaTh
BBIBOJIBL;

- c(hopMUPOBAaHHOCTH YMEHUS peIIaTh GU3NUECKHUE 3a1a4H;

- ¢cOpMHUPOBAaHHOCTh YMEHHUS MPUMEHSTH IMOTYyYEHHBIC 3HAHUS TSI OOBICHEHUS
yCIIOBUI MpOTeKaHus (U3MUECKUX SBICHUN B MPHUPOE, MPOodeCcCHOHATBHON cdepe H
JUTSI TIPUHSATHS PAKTHYECKUX PEIICHUH B TIOBCETHEBHOM KU3HH,

- chopMHPOBAHHOCTh COOCTBEHHON MO3UIIMU IO OTHOUIEHUIO K (PU3UYECKOU
nHPOpPMAITUH, TTOTYyIaeMOl 13 pa3HBIX HCTOYHUKOB.

1.4 Koin4yecTBO 4acoB Ha OCBOCHHUE NMPOrpaMMbl y4eOHOM M CIUNJIMHBI:
MaxkcumanbpHON yueOHOM Harpy3ku oOyuatomerocst 137 yac, B TOM yucie:
00s13aTeNbHOM ayIUTOPHOM yueOHOM Harpy3ku obydaromierocs 121 vac.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHOUILJIAHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Buna yueOHoii padoThl O0bem yacon

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero mo nmporpamMme JHCHMIIMHBI) 137
KOHCYJIbTAIlH 6
MPOMEKYTOYHASI aTTECTALHS 10
O0s13aTes1bHAs AyIMTOPHAs yueOHAs Harpy3Ka (Bcero) 121

B TOM YHUCIJIE:

JIEKIH, YPOKHU 71
MPAKTUYECKHUE 3aHATHS 40
71ab0paToOpHbIEC 3aHATHUS 10

[TpomesxyTounas arrectanus B popme
I cemectp - apyrue hopMbI KOHTPOIIS (CpEeAHHI OaT MO TEKYIIUM OLIEHKaM YCIIEBa€MOCTH)
II cemectp - sx3amMeHa




2.2. TemaTuyeckuii miaH u coaepxanue yueonoii nucuuminnesl OY/1.10 ®usuka

HaumenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPAKTHYECKHE 3AHATHSA,
caMoCTOsITe/IbHASI padoTa 00yualolerocsi, Kypcopasi padora (mpoekr) (eciu
IIPEYyCMOTPEHBI), HHbIE BH/IbI Y4e0HOH padoThl B COOTBETCTBHH € Y4eOHbIM

IJIAHOM

O0BbeMm
4acoB

YpoBeHb
0CBOEHUA

Koanl
KOMIIeTeHIIHIA,
¢popmupoBanmnio
KOTOPBIX
Crmocoo0cTByeT
3J1eMeHT
NMPOrpaMMbl

IlepBblii cemecTp

BBenenne

®dusnka — pyHAaMeHTalbHas HayKa o pupojie. EcTecTBeHHO — Hay4yHbIH METO.
MIO3HAHMS, €T0 BO3MOXKHOCTH U IPAHULIBI IPUMEHUMOCTU. MojenupoBanue
(bu3nuecKkux sBICHUN U MpoleccoB. Posb sKcriepuMeHTa U TEOpUH B IIpoLiecce
1I03HaHus npupoabl. dusnyeckas BesnunHa. [lorpemnocty nu3mMepeHui
¢u3nueckux BeanuuH. Pu3nyeckre 3aKoHbl. ['paHUIIbI TPUMEHUMOCTH (PU3HYECKUX
3akoHOB. [loHsTHE O PU3MUecKol KapTHHE MUupa. 3HaUE€HUE (PU3UKU TP OCBOCHUU
CHEUAIBHOCTH

Pa3zgen 1. Mexanuka

24

Tema 1.1.
Kunemaruka

Conep:xanue yueOHOTro MaTepuaJia

MexaHn4eckoe JABUKCHUC. XapaKTepI/ICTI/IKI/I MEXaHHUYCCKOTO JBYKCHUSL .

nepeMeIieHue, myTb, CKOPOCTb.
PaBHOMEpHOE NMPSIMOJMHEHHOE IBHKCHHE.

Yckopenue. PaBHonepeMeHHOE TPSMOJIMHEWNHOE IBUKEHUE.
CBoOoiHOE MaeHue Ted.

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

IpakTnyeckoe 3ansiTue Nel Pemenue 3agau «PaBHOMEpHOE IBHKEHUE)

HpaKaneCKoe 3ansTue Ne2 Pemrenue 3agaq «PaBHOYCKopCHHOC JABHKCHUC)

Tema 1.2.
3aKO0HbI MEXAHUKU
HbioTona

Conep:kaHue y4eGHOr0 MaTepuasa

Ilepssriit 3akoH HeroTona. Cuna. Macca. Miysnsc.
Bropoii 3akon HetoTona. OCHOBHOM 3aKOH KJIACCUYECKON JMHAMUKH.
Tpetuii 3akoH HeroToHa.

OK 02, 03,
06,07,09




3akoH BceMUpHOro TsaroreHus. ['paButanmonHoe mnoje. Cuwia Tsbkectu. Bec.
CriocoObl U3MEpEHUsT MacChl Tell.
CuJisl B MEXaHHUKE.

JlaGopaTtopnoe 3anHsaTHe Nel "M3yuyeHue OCOOCHHOCTEH CHIJIBI  TpEHUS] 2 2
(cxosbxeHus )"
IpakTuyeckoe 3ansaTue Ned «Kunematuka. 3akonbl MexaHuku HproToHay 2 2,3
Tema 1.3. Conep:kaHue y4eOHOro MaTepuaa
3aKoHbl 3aKOH COXpaHEHMsI UMITyJIbca. PeakTHBHOE IBUKEHUE. 2 1
COXpaHeHHs B PaGota cunbl. PaboTa moreHnuaneHbix cuil. MomHocTs. DHeprus. Kunernueckas
MeXaHHKe sHeprus. [loreHnmanbHas SHeprus. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH.
ITpruMeHeHne 3aKOHOB COXPaHEHHUS.
IIpakTuyeckoe 3anstue Ned Pemenue 3amau "J[BkeHwe moja JCHCTBHEM 2 2
HECKOJIBKUX CHI»
IIpakTnyeckoe 3ansaTue NeS Perienue 3a1a4 " 3aKOHbI COXpaHEHUS] B MEXaHUKE» 2 2
IIpakTuyeckoe 3ansaTue Ne6 Pemenne 3a1a4 "3aK0HbI COXPAHEHHS B MEXAHUKE» 2 2,3
Pa3nes 2. OcHOBBI M0JIeKYJISPHOH (U3UKHU U TEPMOJIMHAMMUKH 14
Tema 2.1. Coaepxkanue y4eOHOro MaTepuaia
OcHoBBI OcHOBHBIE TIOJNIOKEHHSI MOJIEKYJISIpHO-KUHETHUeCKOl Teopuu. Pasmepbl m macca 2 1 OK 02, 03,
MOJICKYJISIPHO- MoJeKyl M aTtomoB. bpoyHoBckoe paBwkenue. Auddysus. Cunsl u sHEprus 06,07,09
KHHETHYECKOH MEXMOJIEKYJIIpHOro B3aumojaeicTBusi. CTpoeHue ra3000pasHbIX, JKUAKUX U
TeOpHUH. TBep/bIX Ted. CKOPOCTH ABMKEHUS MOJIEKYIT U UX U3MEpEHHE.
HUneanvusiii ra3  |Wpeanbasiii  ra3.  JlaBmenwe raza. (OCHOBHOE ypaBHEHHE  MOJEKYISIPHO-
KUHETHYeCKOW TeopuH. Temmeparypa M ee wu3MepeHHe. [a30Bble 3aKOHBI.
AOCONIOTHBIN HYJIh TEeMIIEpaTyphl. TepMoInHAMHYECKAs [ITKaIa TEMIIEPATyPHhI.
YpaBHEHHUE COCTOSIHUA UACATBHOT0 raza. MossipHas ra30Basi IOCTOSHHASL.
IIpakTnyeckoe 3ansaTue Ne7 Pemenue 3amau «YpaBHeHue MeHaeneeBa- 2 2

Knaneiipona. ['a30Bble 3aKOHBI)

Tema 2.2.

Conep:kaHue y4eGHOr0 MaTepuasa




OcHoOBBI
TEPMOAUHAMMKH

OCHOBHBIE MOHATUA U OlpenenecHus. BHyTpeHHssI sHeprus cuctemMbl. BHyTpeHHss
DHEpPrusl HIeANbHOrO Taza. Pabora um TemioTa kKak (GoOpMBI Tepeaadd IHEPTHH.
TennoeMKocTh. Y IenbHas TEIUIOEMKOCTh. Y paBHEHHE TEIIOBOTO Oaytanca. [lepBoe
HAyYalo TEPMOAMHAMHKHU. AnuabaTHblii mporecc. TeroBsle nBurarend. IpuHimmn
JgevicTBus TemaoBor mamuHbl. KII/ TennoBoro gsurarens.

Bropoe nHauano repmoanHamMuku. X0Ja01uabHbIe ManHbl. OXpaHa NPUPOJIbI.

IIpakTnyeckoe 3ansitue Ne§ Pemenue 3agau «llepBriil 3aKOH TEPMOAMHAMUKH.
[IpumeHneHue repBoro 3aKkoHa TEPMOJUHAMUKH K U30IPOILIECCaAM.

Tema 2.3.
CBoiicTBa mapos

Coaep:xxanue yue0HOro MaTepHaJia

Hcnapenne u konaeHcamys. HacelmeHHbIi map u ero cBoiicTBa. AOCOMOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTb Bo3ayxa. Touka pocsl. Kunenue. 3aBucumocts
TEMIIepaTypbl KAIIEHUS OT JaBieHus. [leperpeTsiii map u ero Ucroiab30BaHUE B
TEXHHUKE.

Jlaboparopnoe 3ansaTue Ne2 «/3MepeHne OTHOCUTEIHLHON BIQKHOCTH BO3JIyXa»

Tema 2.4.
CaoilicTBa
JKHUIKOCTEeH

Conep:xanue yueOHOTr0 MaTepHaJia

XapaKTepI/ICTI/IKa KHUAKOTO COCTOAHUA BCIICCTBA. HOBCpXHOCTHHﬁ () (0)71 KUIKOCTH.
3H€pFI/I$[ MMOBEPXHOCTHOT'O CJIOA. SBnenus Ha rpaHuie )XUAKOCTU C TBEPABIM TCIIOM.
KaHI/IJ'IJ'IHpHBIC SIBJICHH.

Tema 2.5.
CaoiicTBa
TBEPIABIX TeJ

Coaep:xanue yueOHOIro MaTepHaJia

XapakTeprucTHUKa TBEPAOIO COCTOSIHUSA BELIECTBA Y IIPYyrue CBOMCTBA TBEPABIX TEI.
3akoH ['yka. Mexannueckue cBOWCTBa TBEPABIX Tell. TemmoBoe pacimpeHue
TBEPABIX TEN U )KUAKOCTEH. [1naBnenue u kpuctaim3anus.

Paspnen 3. diekTpoaMHAMHUKA

33

Tema 3.1.
dIeKTpUYeCcKoe
noJie

Coaep:xanue yueOHOro MaTepHaJia

DIIEKTpUYECKU 3apsij. 3aKOH COXPAaHEHHUs dJIEKTPUUYECKOTO 3apsaaa. 3akoH KyioHa.
Onekrpuueckoe nojue. HanmpspkeHHOCTh aneKkTpuueckoro nodis. [IpuHinun
cymnepro3uiuu nojieid. Pabora cun anekrpocratudeckoro moss. [lorennuar.
Pa3HocTh noTEHIIMANOB. DKBUIOTEHIIUAJIBHBIE TIOBEPXHOCTH. CBSI3b MEX Y
HAIMPsPKECHHOCTBIO U PA3HOCTHIO IMOTCHIMATIOB 3JICKTPUYCCKOTO ITOJIA. HpOBO}IHI/IKI/I
B JIEKTPUYECKOM IToJIe. J{MAIEKTPUKH B deKTpuueckoM nosne. [Tonspuzanus
JIMBJICKTPUKOB.

IIpakTyeckoe 3ansaTHe Ne9 Penenue 3a1au « QJIEKTPUUECKOE M1OJIE»

IpakTnyeckoe 3ansitue Nel0 Pemienue 3amau « QJIEKTPUUECKOE MOJIE)

2,3

OK 02, 03,
06,07,09
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Tema 3.1.
DileKTpuYecKoe
noje

Kongencaropsl. CoequHeHre KOHEHCATOPOB B OaTapero. JHEprus 3apsiHKeHHOTO
KOHJEHCATOpa. DHEPrus 3JIEKTPUUECKOIO MOJIS.

JApyrue ¢opmMbl KOHTPOJIA (CPeAHNI 0AJLJT 0 TEKYIIMM OIleHKAM
yCIeBAeMOCTH)

Bropoii cemecTp

Tema 3.2.
3aKoHBI
NMOCTOSTHHOI'O
TOKA

Coaep:xanue yueOHOT0 MaTepHaJia

YcnoBusi, HEOOXOAMMBIC Ui BO3HMKHOBEHUS W TONACPIKAHHS DICKTPHYECKOTO
Toka. Cujla TOKa M IUIOTHOCTh TOKa. 3akoH OMa 11 ydacTKa Lenu. 3aBUCUMOCTb
AJIEKTPUYECKOTO CONMPOTHBIICHHUS OT MaTepHaia, [UIMHBI U IUIOMAAN TONEePEYHOTO
CCUCHUA IIPOBOAHHKA. 3aBUCHUMOCTH COIIPOTUBJICHUA IMPOBOAHUKOB OT|
TEMITEPaTYPHL.

OJC wucrounuka. 3akoH Owma ans nonHod wnenu. CoequHEHHE IPOBOJIHUKOB.
CoennHeHre UCTOYHUKOB JIEKTPUUECKON SHEPrUU B OaTapero.

TennoBoe neWcTBHE 3JIeKTpuueckoro Toka. 3akoH JDxoyns-Jlenma. Pabora u
MOIIIHOCTb 3JIEKTPUUYECKOr0 TOKA.

IIpakTyeckoe 3ansaTue Ne 11 «3aKOHBI IOCTOSHHOTO TOKa»

Jladoparopnoe 3ansaTue Ne3 «M3yuenne 3akona Oma JijIs yuacTka mernH,
MOCIIE0BATEIHHOTO U apajlIeIbHOTO COeIMHEHUS] TPOBOJTHUKOB)

2,3

Jladoparopnoe 3ansaTue Ned «M3mepenue 3/]C v BHyTpEHHETO COMPOTUBIICHUS
HUCTOYHUKA»

2,3

Tema 3.3.
DJIeKTPHYCCKH i
TOK B Pa3JINYHBbIX
cpenax

Conep:xanue yueOHOTro MaTepHaJia

DJeKTpUYecKuil TOK B MeTajlaX. DJIeKTpoHHBIN ra3. PaboTa BeIxoa.
DNEKTPUUECKUN TOK B 3JIEKTPOIUTaX. JnekTponns. 3akoHsl Papanes. [Ipumenenue
JIEKTPOJIN3A B TEXHHKE.

DIIEKTPUYECKUI TOK B ra3ax U BakyyMme. MloHm3aus ra3za. Buasl ra30BbIX pa3psiioB.
ITonsiTre o mnazme. CBOMCTBA M IPUMEHEHHE IEKTPOHHBIX ITYYKOB.

DNeKTpU4ecKuil TOK B OTynpoBogHHKaX. COOCTBEHHAs! MPOBOAMMOCTD
MOJIyNIPOBOTHUKOB. [107yIIpoBOTHUKOBBIE TPHUOOPEI.

Tema 3.4.
MarbuuTHoe 1moJjie

Conep:kaHue y4eGHOr0 MaTepuaja

Bekrop MHAYKIIMY MAarHUTHOIO MOJIs. JlelcTBYE MArHUTHOIO I10JIS Ha
MPSIMOJIMHEMHBIN ITPOBOIHUK C TOKOM. 3aKOH AMriepa. B3anmoielicTBre TOKOB.
MaruuTHslil 1oTok. PaboTa o nepemMenieHnio B MarHuTHOM T10JI€ TTPOBOJTHUKA C

TOKOM.
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JlelicTBMEe MAarHUTHOTO TOJIS HA ABOKYIUiAcs 3apsa. Cuna Jlopenma. Onpenenenue
YAEIBHOIO 3apsiia. Y CKOPUTEIH 3apSKEHHBIX YaCTHII.

Tema 3.5.
DJIeKTPOMATHUTH
asi MHAYKIUsI

Coaep:xanue yueOHOT0 MaTepHuaJia

:‘)J'ICKTpOMaFHI/ITHaH HHAYKIOUA. BI/IXpeBOG OJICKTPHUICCKOC IIO0JIE. CaMOI/IHI[}IKI_[I/ISI.
3H€pI‘I/I$I MAarauTHOI'O ITOJIA.

IIpakTyeckoe 3ansaTue Nel2 Pemenue 3agau «MarauTHoe 1nose.
DNEKTPOMAarHuTHAsE HHIYKIHS

IIpakTyeckoe 3anaTue Nel3 Pemienue 3agau «MarautHoe 1noie.
ONEKTPOMAarHuTHAsE HHIYKIHS

2,3

Pa3gea 4. Kosie0anus 1 BOJIHBI

18

Tema 4.1.
MexaHnnuyecKune
KoJe0aHus

Coaep:xxanue yue0HOro MaTepHaJia

KonebarenpHoe nmwkenue. ['apmMonndeckue koiaedanus. CBOOOHBIC MEXaHUIECKUE
koseOanus. JInHeliHble MexaHn4YecKue KosnebaTenbHble cucteMsl. [IpeBpamienue
SHEPTUU NpH KoJebaTenbHOM ABIKeHHH. CBOOOIHBIC 3aTyXalOIINEe MEXaHUIECKHE
Kosie0aHus. BeIHyX/IeHHbIe MeXaHHUeCKHe KojeOaHusl.

JladopaTropHoe 3ansaTueNeS «/3ydyeHune 3aBUCUMOCTH Meproaa KojieOaHun
HUTSHOT'O MAasTHUKA OT JIJIMHBI HUTHY

2,3

Tema 4.2.
Yupyrue BoJIHbI

Coaep:xanue yue0HOro MaTepHaJia

ITonepeuHble U IPOJOJIBHBIE BOJIHBI. XapaAKTEPUCTUKH BOJIHBI. Y pABHEHHE INIOCKON
6erymieii BonHbl. UHTepdepenuns BonH. [Tonstue o audpaxiun BoiH. 3ByKOBbIE
BOJIHBL. YJIBTPAa3BYK U €r0 IPUMEHEHHE.

IIpakTuyeckoe 3ansaTue Ne 14 Pemenue 3a1au «MexaHnndeckue koiaeOaHus u
BOJIHBID»

IIpakTuyeckoe 3ansaTue Nel5 Pemenue 3a1au «Mexanudeckue Konebanus u
BOJIHBI»

2,3

Tema 4.3.
DJIeKTPOMATHUTH
bIe K0JIe0aHus

Coaep:xanue yueOHOro MaTepHaJia

CBoOo1HBIE AMIEKTpOMarHuTHele kojebanus. [IpeBpaniennue sHepruu B
KoJIeOaTeIbHOM KOHTYpe. 3aTyXarollue 3JeKTpOMarHuTHeIe Kosiebanus. ['eneparop
HE3aTyXaIoUUX IeKTPOMarHUTHBIX KoseOaHuil. BoIHYKIeHHbIE 2JIEKTPHUECKHE
KOJIeOaHusl.

ITepemenHbIl TOK. EMKOCTHOE M MHIIYKTUBHOE COIPOTUBIICHUS IEPEMEHHOTO TOKA.
3akon OMa AJis 1Ienu mepeMeHHoro Toka. PaboTa u MOIIHOCTH MEPEMEHHOTO TOKA.
I'eneparopsl Toka. Tpanchopmaropsl. Toku BbiCOKO# yacToThl. [lomydyeHue,

OK 02, 03,
06,07,09
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nepeaava u pacrpeeseHue JIeKTPOIHEPTUH.

Tema 4.4. Conep:kanue y4eOHOT0 MaTepuaia
DJIEKTPOMArHUTH |DJIEKTPOMArHUTHOE MOJIe KaK 0COOBI B/ MaTEepUU. DIEKTPOMArHUTHBIE BOJIHBIL. 2 1
b€ BOJIHbI Bubpatop I'epiia. OTKpBITHIN KOJIeOATEIBHBIN KOHTYP.
N3o06perenue paauo A.C. IlonoBeiM. [Tonsitue o paguocssasu. [Ipumenenue 2 1
AJIEKTPOMArHUTHBIX BOJIH.
Pasznen 5. Onruka 10 OK 02, 03,
Tema 5.1. Coaep:kanue y4eGHOro MaTepuaia 06,07,09
IIpupona cBera CKopocCTh pacnpoCcTpaHEHHs CBETa. 3aKOHBI OTPAKEHUS U MPEJIOMIICHHS CBETA. 2 1
[TonHoe oTpaxkenue cBera. JImu3bl. ['a3 kak onTudeckas cucteMa. OnTudeckue
IPUOOPHI.
Tema 5.2. Conep:xanue yueOHOro MaTepuaJia
BosiHOBBIE WuTepdepenmus ceeta. KorepeHTHOCTH CBETOBBIX Nyueil. IHTepdepeHius B 2 1
CBONCTBA cBeTa TOHKHX IIeHKax. [Tomocsl paBHOM TonmuHbl. Koneia HeroTona. Mcnions3oBanue
uHTepdepeHy B Hayke u Texuuke. Judpakuus cera. Judpaxius Ha menu B
napaienbHbIX Jydax. Judpakunonnas pemerka. [lonstre o rojgorpadum.
[Monsipuzanus monepevnsix BoiH. [Tonsipusanus ceera. J[BoitHOE mydenpenomieHHe. 2 1
[Monspounel. Aucnepcus ceera. Bunsl ciektpoB. CriekTpsl HcniyckaHus. CHEKTpsI
noryiomeHus. YubrpaduoneToBoe 1 HHPpaKpacHOe U3TydeHHus. PEeHTTeHOBCKHE
nyuyu. VX mpuposa u cBOMCTBA.
IMpakTuyeckoe 3anaTue Nel6 Pemenue 3a1au «IIpenomienue ceera. 2 2
JlndpakimonHas pemeTka»
IpakTnyeckoe 3ansaTue Nel7 Pemenue 3amau «IIpemomienne cera. 2 2,3
JndpakimonHas pemeTka»
Pa3nes 6. CneumnaJjibHasi TeOpUsi OTHOCUTEJIBLHOCTH 6
Tema 6.1. Copep:xanue y4eOHOro MaTepuaa
CrneuuajbHas WHBapuaHTHOCTh MOAYJIE CKOpOoCTH B Bakyyme. [loctynmaTel OHHIITEHA. 2 1
Teopust [TpocTpaHCTBO M BpeMs CHIEIMATBHON TEOPUH OTHOCHTEITHHOCTH.
OTHOCHUTEJIBHOCTH |CBsI3b MAacChl M SHEPTUU CBOOOTHOM YaCTHUIIBI. DHEPTHUS TTOKOS 2 1
IIpakTuyeckoe 3anaTue Nel8 Pemenue 3amau «CBsi3b MacChl U JHEPTUU 2 2
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CBOOOTHOW YaCTHIIBI. DHEPTHUS TTOKOS

Pazjen 7. DiieMeHTHI KBAHTOBOW (U3UKH 14 0K 02, 03,
Tema 7.1. Conep:xaHue y4eOHOro Marepuaa 06,07,09
KBanToBas TemoBoe n3nmyuenue. Pacipenenenue s3HepTun B CIEKTPE aOCOTIOTHO YEPHOTO 2 1
ONnTHKA Tena.
KBanroBas rumnore3a [Tnanka. @otonsl. Buenmnwmii GpoTosnexkrpuueckuii 3P dexT.
Buytpennuit hororddexr. Tunsl hortornementos. [laBnenue ceera. [Tonstue o
KOPIYCKYJIIPHO-BOJIHOBOW MPUPO/JIE CBETA.
IIpakTuyeckoe 3ansaTue Nel9 Pemenue 3anau "dopmyna DitHireiiHa ais 2 2
dororddpexra. DoToHb"
IIpakTuyeckoe 3ansaTue Ne2( Pemenue 3amau «KBaHTOBas ONITHKAY 2 2,3
Tema 7.2. Conep:xanue yueOHOro MaTepuaJia
Pu3uka aTroma Pa3BuTure B3IJI10B Ha CTPOCHUE BEILIECTBA. 3AKOHOMEPHOCTH B ATOMHBIX CIIEKTpax 2 1
Bojiopona. SnepHas moaens aroma. OnwiTel D. Pesepdopma. Moaens aroma
Bojopona no H. bopy.
I'unoresa ne bpoiinsa. CootHomenue HeonpeneneHHocten [ eiizendepra. KBantoBbie 2 1
TE€HEPATOPBL.
Tema 7.3. Conep:xaHue yueOHOro MaTepuaJa
dusnka EcTtecTBeHHas paoaKkTUBHOCTD. 3aKOH PaIMOaKTUBHOTO pactaja. Criocoos 2 1
aTOMHOIO siApa HAOIIO/IEHUS ¥ pErHCTpaIliy 3apsHKEHHBIX yacTull. Dddext Bapunoa-UepeHnkona.
CtpoeHue aTOMHOTrO sipa.
JledexT Macchl, DHEPTHS CBSI3U M YCTOMYUBOCTh aTOMHBIX siiep. SlepHble peaKiiu. 2 1
NckyccTBeHHas paquoakTUBHOCTD. Jlesenne Tsokensix saaep. Llenmnas saepuast
peakuus. Yrpasisiemas LernHas peakuus. JAnepHsiil peakrop. [lomydenue
PaMOAaKTUBHBIX M30TOIIOB U WX MpUMEHEeHHE. bruomornueckoe neficTere
PaAMOAKTUBHBIX U3TYyYEeHUN. DIIEMEHTApHbIE YAaCTULIBI.
KoncyabTanuu 6
IIpomexyTOYHASI ATTECTALMA - IK3aMEH 10
HToro no aucuuniauge 137

13




3. YCJIOBMS PEAJIN3ALIMYA TPOTPAMMBI YUEBHOW
TV CHUILIAHBI

3.1. TpebéoBaHussT K MHHUMAJBLHOMY MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecreyeHNI0 y4eOHOM TUCIUTIIUHBI:

Peanuzauus nporpammbl AUCHUIUIMHBL TPeOyeT HaJIW4yus y4eOHOro kaOWHeTa
GU3NKK IS TIPOBEACHHS 3aHATUN JICKIIMOHHOTO THIA, MPAKTHYECKUX 3aHSITHH,
1a00paTOPHBIX 3aHSTHA, B TOM YHCJIE TPYIIOBBIX, WHAWNBUAYATbHBIX, TUChMEHHBIX,
YCTHBIX KOHCYJIBTAIIMM, TEKYIIEro KOHTPOJIS U TPOMEKYTOUHON aTTECTAIUH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

- cTieIMaaIu3upoBaHHast MeOelb (CTOJBI, CTYJIbS MO KOJUYECTBY 00YUaIOIINXCS);

- IOCKa YYeHHUYECKasl.

TexHauyeckue cpencTBa 00ydeHus:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOECKTOP, SKPaH.

YueOHo-HArNIIHBIE  TOCOOMS:  IUIaKaThl, y4eOHO-HAIJIAJHBICE  TTOCOOMS,
obecrieunBaroIMe TeEMaTUUEeCKUEe UILTFOCTpAIMU 1Mo pabodelt mporpaMMe JUCHHUILUIHHBI,
B TOM YHCIIe, BUJCO-ayN0 MAaTepHaJIbl, KOMITBIOTEPHBIC MTPE3CHTAIINH.

KoMmproTep mMeeT A0CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CHUCTEMaM, BBIXOJ B
rII00aNbHYIO ceTh IHTEpHET, OCHAIICH JTUIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

3.2. Y4yeOHO-MeTOAMUYECKOe W HHPOPMALMOHHOe  olecrneyeHHe
peanu3anuu y4e0OHOM JUCUUIINHBI

OcHoBHBIE yUeOHbIe U3IaHUSs

1. Hmutpuea B.®. ®usuka pus1 mnpodeccuii W CCNHATIBHOCTEH
TEXHUYECKOTO TPO(uIis: yUeOHUK NJIsl CTyH. YUpeKIeHu cpea. npod. obpazoBanus /
B.®. Imutpuena. - 8-e uzn., crep. - M.: Uznatensckuii neHTp «Akagemusi», 2020. —
496 c. B nep. ISBN 978-5-4468-9245-7

2. Hmutpuea B.®. ®usuka a8 mnpodeccuii W CENHATBHOCTEH
TexHuueckoro mnpodwist: JlaGopaTopHbiii mpakTHKyMm: ydeOHoe mocooue/ B.D.
Jmutpuena, A.B. Kopxyes, O.B. Myprazuna : (5-¢ uzn.) (B 2JI€KTpOHHOM (hopmare)
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 JUJIs
cpeanero npodeccuonanbHoro oopazosanus / H. I1. Kanamnaukos, C. E. MypaBbeB. —
2-¢ wu3n., ucnp. u jgom. — MockBa: M3matensctBo HOpaiit, 2020. — 254 c. —

(ITpodeccuonansnoe  obpazoBanue). —  ISBN 978-5-534-09159-5. —  Tekcrt:
anekrponubii // OBC FOpaiir [caiir]. — URL.: https://urait.ru/

4. Kanamnukos, H. I1. ®usuka B 2 4. Yactp 2 : y4eOHUK U MPAKTUKYM IS
cpennero npodeccuoHanbHoro oopazoBanus / H. I1. Kanamaukos, C. E. MypaBbeB. —
2-¢ w3a., ucnp. u gomn. — MockBa: MsmarensctBo FOpaiit, 2020. — 244c. —
(ITpodbeccuonansuoe  obpazoBanme). —  ISBN 978-5-534-09161-8. —  Tekcrt:

anektponubii // OBC FOpaiir [caiir]. — URL.: https://urait.ru/
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5. JlorBunenko O.B. ®wuszuka: ydebnuk /O.B. JlorBunenko.- Mockaa:
KHOPYC, 2019.- 342c.- (Cpennee mpodeccruonanbuoe obpazoanue). ISBN 978-5-
406-06464-1

JlonoJIHUTEIbHbIE YUeOHbIe U3TaHUsA

6. BacunbeB, A. A. ®dusmuka: ydeOHOe T1ocoOue ISl  CpeaHEro
npodeccruonanbHOoro 0obpazoBanms / A. A. Bacunbees, B. E. ®enopos, JI. JI. XpamoB. —
2-¢ w3a., ucnp. u gon. — Mocksa: MznatensctBo IOpaiit, 2020. — 211 c. —
(ITpodeccnonansuoe obpazoBanme). — ISBN 978-5-534-05702-. 2020 HOpaiit-
https://urait.ru/book/

1. Mycun, 0. P. ®usuka: konebanus, onTHKa, KBaHTOBas (pu3uka: yaeOHOe
nmocobue st cpeHero npodeccruoHanbHoro oopazosanms / 0. P. Mycun. — 2-e u3n.,
ucnp. u jgon. — MockBa: MHM3nmarensctBo FOpaiit, 2020. — 329 c¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03540-7. — Tekcr:
anektponHbii // DBC FOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, HO. P. ®usmka: MexaHHWKa CIUIONIHBIX Cpel, MOJICKYISIpHAs
¢u3nka W TEepMOJMHAMUKA: ydeOHOE TocoOue s CpeaHero MnpogpecCHOHAIBHOTO
obpazoanus / 0. P. Mycun. — 2-e u3z., ucnp. u jnon. — Mocksa: M3narenbcTBo
FOpaiit, 2020. — 163 c¢. — (Ilpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-
03000-6. — Tekct: omekrponnbii // OBC IOpaiir [caiit] — URL:
https://urait.ru/bcode/

HNHuTepHer-pecypcesnl

9.  www.fcior.edu.ru (DenepanpHplii  TEHTp  WHGOPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. CioBapu 1 SHIUKIIOTIEINN )

11. www.booksgid.com (DnekTpoHHast OHOIHOTEKA)

12. www.globalteka.ru (I'mobanpHast OUOIHOTEKA DACKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EamHoe OKHO [0CTyma K 00pa30oBaTe/IbHBIM

ecypcam

14. www.st-books.ru (JIyuinas yaeOHas qureparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa30BaTEIbHbIN TOPTAN)

16. www.ru/book (DaekTpoHHas OMOIMOTEYHAS CUCTEMA)

17. wwwe.alleng.ru/edu/phys.htm (OGpa3oBaTenbHbie pecypchl MHTEpHETA -
du3surka)

18. www.school-collection.edu.ru  (Exmnast  koyuieKuusi  [U(GPOBBIX
00pa3oBaTeIbLHBIX PECYPCOB)

19.24 https//fiz.1september.ru (YueOHo-MeToaMYeCKas ra3eta «Pu3nka)

20. www.n-t.ru/nl/fz (HoGeneBckue iaypeaTsl 1o Gu3uke)

21. www.nuclphys.sinp.msu.ru (Slgepuas dbusuka B Marepuere)

22. www.college.ru/fizika (IToaroroska k EI'3)

23. www.kvant.mccme.ru (OKypnan «KsaHT»)

24. www.yos.ru/natural-sciences/html OKypaan «I1yTh B HayKy»)

Meroanueckue ykazaHusi st 00y4yalwIIUXCSi 1O  OCBOEHHIO
AACHUTLTNHBI
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25. Meroanueckue yKazaHUS I OOy4aloUIMXcs IO  BBITIOJHEHHUIO
MPaKTHYECKUX padoT.

26. Meroauueckue yKazaHUS JJs OOYyYalOmUXCS IO  BBITIOJHEHUIO
J1a00paTOPHBIX padoT.
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4.  KOHTPOJIb HW OLEHKA
YYEBHOU JUCHUIIJIMHbI

4.1.

PE3YJIbBTATOB OCBOEHMU

@opMbl 1 METOAbI KOHTPOJISI H OLIEHKH Pe3YJbTATOB 00y4eHH s

Pe3yabTarnl 00yyeHus

Dopmbl U
MeTObl KOHTPOJIS H
OLICHKH Pe3yJIbTaTOB

00y4eHust
Ooujue komnemenyuu: Texymuii KOHTPOJIb:
OK 02 OcymiecTBiasaTh TMOHWCK, aHAIW3 W WHTEPHpETaHio HHPOpMAIWH, | - ompoc YCTHBIN
HE0OXO0IMMOM sl BHITTOJTHEHUS 33729 TPO(HEeCCHOHATTLHOM e TEIILHOCTH. (ppoHTANTBHBI);
OK 03 IInanupoBaTh ¥ pealv30BBIBaTh COOCTBEHHOE MPO(ECCHOHATIBHOE U | - TECTHPOBAHHUC;
JUYHOCTHOE Pa3BUTHE. - BBITIOJIHEHUE
OK 06 [IposiBisiTH IPaKJaHCKO-TTATPUOTUYECKYIO MTO3UIIMIO, | TUCbMEHHOW PabOThI;
JEMOHCTPUPOBATh OCO3HAHHOE IIOBEJCHHE HAa OCHOBE TPAJULUOHHBIX | - BBITIOJIHCHUE
00IIeUeT0BEYECKUX EHHOCTEH, MPUMEHSITh CTaHJAPThl | IPAKTUUYECKOH paboThI
AHTUKOPPYILIMOHHOTO IOBEICHUS. (MHAMBUYaTbHAS
OK 07 CopelcTBOBATH COXPAHEHUIO OKpY>Karoleu cpenbl, | popma paboTh)
pecypcocOepexennto, dA(h(GEKTUBHO  JEWCTBOBAaTH B YPE3BBIYANHBIX | - BBITIOJIHCHUE
CUTYaIUsX. JabopaTopHOl PaOOTHI
OK 09 Hcnonp3oBath HHOOPMAIIHOHHBIE TEXHOJIOTHH B IpodeccnoHanbHOl | (ppoHTanbHas — dopma
NEATETHBHOCTH. paboThl)
Ilpeomemmnoie pesyromamol: [TpomexxyTouHas
- cOpMHUPOBAHHOCTH TMPEACTAaBICHUH O poauM M Mecre (U3UKU B | aTTECTAlUs B 1
COBPEMEHHOM Hay4HOM KapTHHE MHUpA; MOHUMaHUE (U3UYECKOM CYIIHOCTH | ceMecTpe B (dopme
HaOmo1aeMbeIx BO BceneHHo# siBneHui, ponu ¢u3uku B (HOPMUPOBAHUU | IPYTHE (hopMbI
Kpyrozopa ¥ (YHKIHMOHAJIBHOM TI'pPaMOTHOCTH 4YEJIOBEKa [UIsl PEIICHUs | KOHTPOJIs (cpennmii
MPaKTUYECKUX 3a/1a4; 6amn WO  TEeKyUIUM
- BJIa/ICHUE OCHOBONOJIATal0IIUMU buznIecKuMU MOHSTUSIMU, | OLIEHKaM
3aKOHOMEPHOCTSIMH, 3aKOHAMU W TEOPUSMHU; YBEPEHHOE HCIIOJIIb30BAHME | YCIIEBAEMOCTH), BO 2
(u3MYECKOil TEPMUHOJIOTUU U CUMBOJIMKHY; cemectpe — B (Qopme
- BJIaJICHHE OCHOBHBIMH METOJAMH HAyYHOTO MO3HAHMS, UCIOJIb3yEMbIMU B | SK3aMEHa.
¢u3uke: HaAOIIOACHUEM, ONIMCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM; Meton MIPOBEACHUS
- yMmeHuss 00pabaTbIBaTh pe3yNbTaThl U3MEpPEHUI, OOHapYXUBATh | MPOMEKYTOUHOM
3aBHUCHUMOCTh MEXAYy (PM3MYECKHMMH BEIUYUHAMH, OOBICHSTH TMOJYUYEHHBIC | aTTECTAINH -
pe3yabTaThl U JIEIaTh BHIBOIBI; BBITIOJIHEHHE

- ¢(OpMHUPOBAHHOCTb YMEHUS pelIaTh PU3NUECKUE 3a/1a4H;

- CcOpPMHUPOBAHHOCTH YMEHHS NPUMEHATH IIOJIyY€HHbIE 3HAHUS IS
OOBSICHEHUS YCIOBUI TNpoTeKaHus (U3NYECKUX SBICHUH B TNPUPOJE,
npodeccuoHanbHOM cepe W A NPUHATHS NPAKTHUUECKUX PEUICHUH B
IIOBCEIHEBHOM JKU3HH;

- ¢hOpMUPOBAHHOCTHh COOCTBEHHOM MO3UIIUU TIO OTHOIIEHUIO K (PU3HIECKOM
nH(pOpMaINH, MOTy4aeMON U3 Pa3HbIX HCTOUHUKOB.

KOMIIJICKCHOT'O 3aJaHUsA

4.2. ®DoHA OLEHOYHBIX
aTrecTaluu 00y4YarUUXCcsl MO0 JUCHUNIUHE

Iloka3aTe/m U KPUTEPUU OLICHUBAHMSI KOMIIETEHIIUIA
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Cpeacrs aJada IPOBCIACHUA

MPOMEKYTOYHOM




Ilokazarenu wu KpUTCpHUHU  OLICHHBAHMA KOMHCTCHHI/IfI, OIIMCAaHUC IIKall
OOCHHUBAHUA COACPIKATCA B IIPUTOKCHHUN 1.

KOHTpOJIbeIe H TECTOBbIC 3aJaHUA
KOHTpOJII)HI)IC 3aaHusA COACPKATCA B ITPHUIIOKCHUN 1.

MeToanyeckue MaTepuaJIbl
MeTtonuueckue marepuaibl, ONpeIesiolne MPOLEeaypbl OLCHUBAHUS 3HAHUM,

YMEHHI, XapaKTepU3YIOIMNUX (POpMUPOBAHNE KOMIIETEHIIUNA, COACPIKATCS B MPUIIOKEHUN
1.
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Ipuioxkenne 1
KoHTpo/IbHO-0LIEeHOYHBIE CpeIcTBa
JJ1s1 IPOBe/IeHUsI MPOMEKYTOYHOI aTTecTAlMU N0 JMCIHUIIHHE
OY.10 PU3UKA

1.1. ®opma npomMeKyTOUHOM aTTeCTAMM . IK3aMeH (2 ceMecT)).

1.2. Cucrema oneHMBAHHSA Pe3y/IbTATOB BbINOJIHEHHUS 3aJaHUI

OrneHuBaHuE pe3yabTaTOB BBHITOJHEHHS 33aJaHUN MPOMEKYTOUYHOU aTTeCTalMU O0yJaroIlInuXCs
OCYILECTBIISETCS HA OCHOBE CJICAYIOUIMX PUHIIUIIOB!

JOCTOBEPHOCTH OIICHKH — OLIEHUBACTCS YpPOBEHb C(HOPMUPOBAHHOCTH 3HAHUM, YMEHUH,
IIPAKTUYECKOI'O OIbITa, OOMUX U MPO(ECCHOHAIBHBIX KOMIETEHIMH, MPOJEeMOHCTPUPOBAHHBIX
OGy‘-IaIOH_II/IMI/ICSI B XOA€ BBIINIOJIHCHUA 3a1aHUA,

a/IEKBaTHOCTU OLIEHKH — OLI€HKAa BBIIOJIHEHUS 3a/laHUil JOJDKHA MPOBOAUTHCS B OTHOIICHUU
TEX KOMH@TCHHI/Iﬁ, KOTOPLIC H606XO[[I/IMI)I JIIA B(I)Q)CKTI/IBHOFO BBIINIOJIHEHUA 3aJaHUA,

HA/IeKHOCTH OLIGHKM — CHCTeMa OLICHMBAHUS BBINOJIHEHUS 3aJaHuil Jo/pkHa 00danaTh
BBICOKOW CTEINEHBIO YCTOWYMBOCTH IPU HEOJHOKPATHBIX OICHKAX YPOBHS CHOPMUPOBAHHOCTU
3HaHU, yMEHUH, IPAKTUYECKOI' 0 OIBITA, OOLIUX U MPO(HECCHOHAIBHBIX KOMIETEHIUI 00y4aroLIXcs;

KOMIIVIEKCHOCTH OILICHKH — CHCTEMa OICHHUBAHUS BBIIIOJIHCHUA SaIIaHI/Iﬁ JOJIDKHA ITO3BOJISTH
MHTETPAaTUBHO OLIEHUBATh 001IMEe U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMN 00YyYaroIuXcs;

00BEKTUBHOCTHU OICHKUM — OICHKAa BBbINMOJIHCHUA KOHKYPCHBIX 3aI[aHI/If/'I JOJDKHAa ObLITH
HE3aBUCUMOM  OT  0COOEHHOCTeH  NpOoQecCHOHANbHON  OpUEHTAMM WM  NPEeANOYTEeHHUH
IIPEINOIaBaTeNeH, OCYILECTBIIIOIMX KOHTPOJIb WA aTTECTALMIO.

[Tpu BBINONIHEHUH IPOLIETYP OLIEHKH 3a/laHUH NCIIOIb3YIOTCS CIEAYIOIINE OCHOBHbBIE METO/IbI:

MCTO/] pacucTa IEPBUIHBIX 6aJIJIOB;

METOJ pacyeTa CBOJHBIX 0aJIJIOB;

Hcnonp3yercs nsitu 6anbHas MIKaia sl OHEHUBAHUS pPe3yIbTaTOB O0yUEHHUs:

ITepeBo nsiTH GalTbHOM IIKAJIBI y4€Ta PE3YJIbTATOB B MATH OAJIbHYIO OLIEHOYHYIO HIKAJTY:

Ouenka KosnnuectBo 02,1108, HAOpaHHBIX 32 BHINOJIHEHHE

TEOPETHYECKOr0 ¥ MPAKTHYECKOI0 3aJaHus,

cpeaHuii 0a/171 0 HTOraM aTTeCTAlluU

O1eHKa 5 «OTIMYHOY 4,6-5
OneHka 4 «Xopouo» 3,6-4,5
Orenka 3 «yJOBJICTBOPUTEIHLHOY 3-3,5
Onenka 2 «HEeyAOBIETBOPUTEIBHO» <29

1.3. KoHTpPoOJIbHO-0LIEHOYHbIE CPeICTBA
1.3.1 3apanmne:
3ananue:
1.CobecenoBanue 1o BorpocaM (2 Bompoca).
2. Pemnts 3amauy.

IIpumepHbIe BONPOCHI codece10BAHNS

1 MexaHnueckoe NBHXEHHUE: OMPENCIICHUE, TPACKTOpHs, MPONAEHHBIN MMyTh, MEPEMENICHUE,
CBSI3b MIEPEMELIEHHUS C KOOPIUHATAMH TEJIA.

2 PaBHOMEPHOE JABUKEHHE: ONIPEACIICHUE, CKOPOCTh, IEPEMEILICHUE, YPABHEHHUE IBUKEHUS.

3 I'pacduk paBHOMEpPHOTO BIXKEHUS. PaccMOTpeTh Ha mpumMepe:

4 PaBHOYCKOPEHHOE JBHKECHHUE: OIIPENEIICHNE, YCKOPEHHE, CKOPOCTh, IEPEMEIIEHNUE.

5 I'paduk ckopocTy IpU PaBHOYCKOPEHHOM JIBIXKEHUH. PaccMoTpeTs Ha mpumepe:
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6 CBoOomHOE mazeHUE Tell. Y CKOpeHHEe CBOOOMHOTO majeHus. KuHemaTHdyeckue ypaBHEHUS
pu CBOOOTHOM TIa/ICHHH.

7 JIBMKEHUE MOJT YTIIOM K TOPU3O0HTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

9 Unepuus. [lepriit 3akoH HeroToHA.

10 Macca. Cuna. UneptHOCTB. BTOpOIi 3aK0H HBIOTOHA M1 €70 0COOEHHOCTH.

11 Tpertwmii 3akoH HproTOHA 1 €0 0COOCHHOCTH.

12 Tedbopmanmst u ee Buabl. Cuna ynpyroctu. 3akoH ['yka.

13 3akon BcemupHOro TaroteHus. Cuma TaKeCTH.

15 Bec tena. HeBecomocTs. Bec Tena, ABMXKYIIETOCS C YCKOPEHUEM.

16 Cuna Tpenus. JBrmxeHue noj AeMCTBUEM CUJIbI TPEHUS.

17. Umniynbe Tena. 3aKOH COXpaHEHUs! UMITYJIbCca

18 Mexanudeckas paboTa U MOIITHOCTb.

19 Kunernueckasi sHEpruUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHUH.

22 CpoboaHble U BBIHYKIEHHbIE MexaHUdeckue Kosebanus. [lapamerpsl konebaTeabHOTO
nekenus. [lepuoa konebaHuit MaTEMaTHUYECKOTO U MIPYKUHHOTO MAasTHHUKA.

23 MexaHUYecKUe BOJHBI: OMpPE/EICHNE, YCIOBHUS BOSHUKHOBEHHUSI, BUJIbI BOJIH, JJINHA BOJIHBI.

24 3ByKOBbIE BOJIHBI: OMpEIETICHNE, UICTOUYHUK 3BYKOBBIX BOJIH, CKOPOCTh 3BYKa B Pa3JIMYHBIX
cpenax, XapaKTepUCTUKH. YIbTPa3BYK U €ro NpUMEHEHHe

25 OcHoBubie nonoxeHuss MKT u ux ombeiTHOe 000CHOBaHHE. XapaKTEPUCTUKH MOJIEKYI:
aTOMHasl Macca, Yuciio ABOraipo, KOJMYECTBO BEIIECTBA, MOJISIpHAs Macca.

26 CtpoeHue TBEpbIX, )KUJIKUX U ra3000pa3HbIX TEI.

27. Wpeanvubii raz. OcHoBHOoe ypaBHeHMe MKT. CBsA3p JaBieHUs HACAIBHOIO Ta3a ¢
KMHETUYECKON PHEpruei MmoCTyNnaTeabHOTO ABMKEHU MOJeKyd. CBs3b MaBJEHUS UJICATHLHOTO Ta3a C
IJIOTHOCTBIO rasa.

28. AOcomoTHas Temrieparypa. Temmeparypa — Mepa cpeaHed KHMHETHYECKOM SHEpPruu
JBUKEHUS MOJIeKyll. CKOPOCTH MOJIEKYIL.

29. YpaBHeHHEe COCTOSIHUS HAealIbHOTO ra3a (ypaBHeHHe MenaeneeBa-Knaneitpona).

30 M3otepmudeckuii mpoiiecc: onpeseneHue, 3akoH boiins-MapuoTra, rpaduku mporecca.

31 M3o6apHsIii nporiecc: onpeaenenue, 3akoH I eit-JIroccaka, rpaduxu mporecca.

32 M3oxo0pHsIii mpotiecc: onpeaenenue, 3akoH [lapms, rpaduku npornecca.

33 [NapooOpa3oBanue: UcrapeHne, KUMeHune. Y IeabHas TEIIoTa mapoopa3oBaHHUs.

34 HacebleHHbld n1ap. 3aBUCUMOCTb JIaBJIEHUSI HACBIIIEHHOTO TIapa OT TEMIEPaTyphl

35 BnaxHOoCTh BO3yXa U €€ u3MepeHue. OTHOCUTENbHAs BIAXKHOCTh BO3/1yXa

36 Kpucramueckue Tena u amopdusbie Tena. [nasnenue. Y nenpHas TeMaoTa jiaBIeHUs.

37 BHyTpeHHss dHeprus. BHYTpeHHsSI dSHEprusi OJAHOATOMHOTO HeanbHOro raza. CrnocoOsb
W3MEHEHUs BHYTPEHHEH YHEPTHUH.

38 Pabora B TepMOAMHAMUKE.

39 IlepBblii 3aKOH TepMOAMHAMHMKH. lIprMeHeHMEe IepBOro 3akoHa TEPMOJWHAMHUKH K
M30IIPOLIECCAM.

40 DOnexrpuyeckoe mnosie. CBOWCTBA JIEKTPUUYECKUX IOJEH M UX CHIOBBIE XAPAKTEPHUCTHUKHU.
3axoH KyrnoHna

41 Pabota >JIE€KTPpUUECKOTO TOJIsA. DHEPreTUYECKHe XapPaKTEPUCTUKHU DICKTPUIECKOTO TOJIS:
MOTeHIMaN, HanpskeHrne. CBsA3b HANPSHKEHHOCTU U HANIPSKEHUS

422nekTpoeMKoCcTh. KoHeHcaTophl. DHEprus 3apsSKEHHOT0 KOHIEHCATOpa.

43 Bugasl coeIMHEHUS! KOHJEHCATOPOB

44 DneKTpUYECKH TOK: OIpee/ICHHe, HalpaBJICHUE, XapaKTEepUCTHKU. 3akoH Owma ist
ydacTka 1enu
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45 TlocnemoBarenbHOE W TapajUICIIBHOEC COCIWHEHHE TPOBOJHUKOB, OCOOEHHOCTH ATHX

COE€IUHEHUN

46 DJ1C. 3akon OmMa aJ1s1 TOJIHOM LEIH

47 Pabota u MourHOCTh ToKa. TernoBoe nelictBue Toka. 3akoH J[xoyns-JleHna.

[TpoBOAHMKY B 3JIEKTPUUECKOM TOJ€. [JU3IEeKTPUKU B AIEKTPUUECKOM IOJIE.

48 DneKkTpuuecKuil TOK B monynpoBogHukax. CoOCTBEHHAs! MPOBOAMMOCTD HOTYIPOBOHHKOB
49 ITpoBOAMMOCTH MOJTYIPOBOJIHUKOB MPHU HATUYUM TPUMECEH.

[TomrymmpoBOTHUKOBEIE IPUOOPHI

50 MaruuTtHoe moJje: oInpejeieHe, HalpaBiIeHUEe, MPAaBWIO MPaBOW PYKH, XapaKTEPUCTUKU

noyist (MarHUTHasT WHIAYKIUS, MAarHUTHBIA TOTOK, HAaNpPsSHKEHHOCTh, MAarHUTHAas MPOHUIIAEMOCTh
Cpelibl). DHEPTUsi MAarHUTHOTO MO

51 Cuna Amnepa. Cuna Jlopenua. [IpaBuio neBoit pyku

52 SBneHue 31eKTpoMaruuTHo uHaykuu. [Ipasuno Jlenia.

53 3akoH anekTpoMarHuTHOW MHAYKIMU. D/1C MHAYKINN B IOJBUKHBIX IPOBOJIHUKAX

54 SBnenune camounnykuuu. ManykruBHocts. JIC camonHayKuuu

55 CBoOoaHbIE W BBIHYKACHHBIE JJIEKTPOMAarHUTHbIE KosieOanus. KoneOaTenbHBI KOHTYP.

[Tepnoa cBOOOHBIX DJIEKTPUUECKHUX KOJICOaHUI

56 Ilepemennslii Tok. Llenu nepeMeHHOro TOKa ¢ aKTUBHBIM COIPOTUBJIEHUEM, C KaTYIIKOW U

KOHJACHCATOPOM. I[eﬁCTBYIOHlHe 3HAUCHUA CUJIbI TOKA U HAIIPSAKCHUA

57 Tpanchopmaropsl. Koagdumment tpanchopmarnmn. [Ipumenenns tpanchopmMaTopos.
58 DnexTpoMarHUTHbIE BOJHBI M HX JKCHEpUMEHTanbHOe oOOHapyxeHue. CBoiicTBa

AJEKTPOMAarHUTHBIX BOJIH. OTPBITHIN KOJIeOaTEeNbHBIN KOHTYP

59 Uzobpetenune paauo A.C. [TonossiM. [Ipunnun paguocssizu

60 CxopocTts cBeta. [Ipupoaa cBera. 3aK0H OTpakKeHUs CBETa

61 I[Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

62 I[lonHoe oTpakeHue cBeTa

63 JInn3bl. DopMyna TOHKOM JIMH3bI

64 Jlucnepcust cBeTa

65 Nnrepdepenuus BoaH. MHTepdepennus ceeta

66 Iudpakuus ceeta

67 Nn¢paxpacHoe 1 ynbTpadroneToBoe n3ydeHue. PEeHTreHOBCKoe U3IyueHue

68 ®oTor(hPeKT U ero 3aKOHBI

69 Teopus potorddexra. Popmyna DitHiTeitHa 17151 poTodddexra

70 ®otonsl. [Ipumenenue porosddexra

71 Ctpoenue aroma. OnbIiTsl Pesepdopra.

72 Iloctynatel bopa. ATom Bogopoaa o bopy

73 OTKpbITHE PAAHMOAKTUBHOCTH. O-, -, Y- U31y4eHUs. PanuoakTuBHbIE IPEBpAIICHUS
74 S nepHbie cunbl. CTpoeHUE aTOMHOTO s11pa

75 DHeprus CBSA3M aTOMHBIX sJiep. S iepHble peakluu

76 Jlenenue TsokenbIX aaep. Llenuble spepHble peakiiu

77 SInepneliii peaktop. TepMosaepHble peakinu

78 3aKOH paiMOaKTUBHOTO pacnaza. [lonydeHne paguoakTUBHBIX U30TONIOB U UX NIPUMEHEHHUE.

buonornueckoe neicTBrE paAOAKTUBHBIX U3TyYEeHUN

BU/JIBI

79 DNEKTpUUYECKUI TOK B 3JIEKTPOIUTAX. DIEKTPOJIU3 U Er0 3aKOHBI
80 Dnextpuyecknil TOk B razax. Hecamocrostenbsabiid pazpsaa. CaMOCTOATENBHBIN pa3psal U €ro

81 DnexTpuyecknuil TOK B BAKyyMe

82 Iloctynatsl DliHmTeNMHA. [IpocTpaHcTBO M BpeMs clielMalIbHOM TEOPUN OTHOCUTEIBHOCTH
83 CBs13p Macchl M DHEPTUU CBOOOIHOM YaCTUIIBI. DHEPTHS TTOKOS
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IIpumepHbIe NpaKTHYECKHUE 32IAHUS

ITepeyens 3anau:

1. ABTOMOOWIIb yAansercs OT MOCTA, IBUrasich PaBHOMEPHO U MPSIMOJIMHEMHO CO CKOPOCTHIO
72xm/4. Ha KakoM pacCTOSIHUM OT MOCTa OKaKeTcs aBTOMOOMIb yepe3 10c, ecnu B HayabHBINA
MOMEHT BPEMEHH OH HaXOAMJICS OT Hero Ha pacctosiHuu 0,2 km?

2. Benocuneauct, ABUTasch paBHOMEpHO, poexkaet 20 M 3a 2c. Onpeaenure, Kakoul MyTh OH
MpOEAET PHU ABUKEHHUH C TOM ke CKOpocThio 3a 10c, 20c?

3. CkonbKko BpeMeHHU OyJeT magaTh Teo ¢ BhIcoThl 0,02 kM, 0,08 xm?

4. YeMy paBHa cuja TPEHUs, €CJIU MOCJE TO4YKa BaroH maccoi 20 T octanoBuicsa yepe3 S0 c,
PO IPU 3TOM paccTosiHue 125m?

5. Uepe3 CKOJIBKO BpPEMEHH OCTAaHOBUTCA aBToMOOWJbL Maccoi 1000 Kr, ABMXKYIIUHCS CO
CKOpPOCTBIO 72 KM/4, €CIIM BBIKIIOUUTH JBUTarenb? CpenHss cuiia compoTUBICHHS ABMKeHHIO 0,2
kH.

6. JIBa Msiya OpoIeHbl BEPTUKAJIHHO BBEPX CO CKOpocThio 36 kM/4 m 18 kM/4. Ha xakoii
BBICOTE KHHETHYECKas YHEPrHs KaXI0T0 MsS4a CTAaHET PaBHOM €ro MOTeHIHaIbHOM!?

6. B mporiecce M30XOpHOTO OXJIAKACHUS JaBIICHUE Ta3a YMEHBIMIOCH B 3pa3za. Kakoil Obuta
HayaJlbHas TeMIEparypa ras3a, €ciii KOHeUHas TeMIlepaTypa crajga paBHOU 27°C u 47°C.

7. g n300apHOro HarpeBaHusl raza, Koinu4yecTBo BeuectBa koroporo 800 monsp, Ha 500 K emy
COO0IIMIN KoMruecTBO TermioTsl 9,4 MJk. Omnpenenuts paboTy raza U U3MEHEHHUE €ro BHYTPEHHEH
SHEPrUuu

8. Ha ckonbko HM3MEHWIIaCh BHYTPEHHSIS SHEPrus rasa, €Clid €My COOOIIMIM KOJIUYECTBO
terotel 20 xJx m coBepmman pabdoty Hax razom 30 kJ[x? ecnmu eMy COOONIMIIM KOJHMYECTBO
terioTsl 30 k/[x u coBepimnu paboty Haa razom 40 kJ[x?

9. Kakoe konMuyecTBO TEIUIOTHI HYXKHO I€penaTh TIa3y, 4TOObl €ro BHYTPEHHSsSI SHEprus
yBenuumiach Ha 45 kJ[x, u mpu 3ToM ra3 coepmui padory 65 k/x u 0,5 MIx?

10. Ha xakoM paccTOsSTHUM HAaxXOoJATCs APYT OT Apyra TodeuHsle 3apsaasl 2 HKin u 5 uKun, eciu
OHM B3aUMOJICHCTBYIOT ApYT ¢ Apyrom c cunoi 9 MH? 0,05H?

1.3.2. Kpurepun onenkn

Bbananl 3a
Kpurtepun oieHKH K TeOpeTHYECKOMY 321aHHUI0 KpUTepHHU
OLICHKH

MakcuMaJbH
bIi 0211 — 1

1 |- nemoHcTpupyeT TiyOOKO€, MOJHOE 3HAHUE U IMOHUMaHHE (U3NYECKOU 1
CYLIHOCTH PacCMaTpPUBAEMBIX SIBICHUH U 3aKOHOB;

- JaeT TOYHOE ONpPEJEJICHNE U UCTOJIKOBAHNE OCHOBHBIX MOHSATUH, 3aKOHOB,
TeopHil, GU3NYECKUX BETUYUH U UX €IUHHULl U3MEPEHMS;

- BepHO O(OpMIIIET COMYTCTBYIOIIME OTBETY 3amucu (popmyn, rpaduku,
PUCYHKH, CXEMBI;

- IpU OTBETE JEMOHCTPUPYET CAMOCTOSITENILHOCTb CYXJACHUW, MPUBOAUT
BEPHBIE apI'yMEHTBI, IEJIaeT IPABUIIbHBIE BHIBOJIBI;

- TOCJEOBATENbHO, YETKO, CBSA3HO, JOIMYHO M 0€30MMOOYHO H3JIaraer
yueOHBIl  MaTepuas, TMpaBWIbHO U  OOCTOATENbHO OTBEYaeT Ha
COIIYTCTBYIOLIME BOIPOCHI

2 |- JeMOHCTpHpPYeT 3HAaHHE€ W TIOHHMMaHue (UBUYECKOW  CYIIHOCTH 0,7
paccMaTpuBaeMbIX SIBJICHUH W 3aKOHOB, HCHBITHIBACT HECYIIECTBEHHBIC
3aTpyJHEHUS B  BBISIBICHUM  B3aUMOCBSI3M  (PU3UYECKUX  SBJICHHIA,
3aKOHOMEPHOCTEN;
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- B OCHOBHOM TIPaBHJIbHO, 0€3 W3MEHEHHS OCHOBHOW CyTH, JaeT
ONpeNIeJICHUs]  TOHATHH,  HWCHOJB3YIOTCS  HAy4YHBIE  TEPMHHBI  TIpU
UCTOJIKOBAaHUHM 3aKOHOB, TEOpHUH, (PU3NYECKMX BEIMYMH W MX EIUHHI]
U3MEpEHUs;

- BEPHO, HO C HE3HAYUTEIHHBIMH OIIMOKAMH BBINOJIHSAET 3arucH (HOpMYyI,
rpad UK, pUCYHKH, CXEMBI;

- TIpH OTBETE JEMOHCTPHUPYET CaMOCTOSTENBHOCTH CYKIACHHUH, BBIBOIBI
BEpHbIE, HO HEIOCTaTOYHO apryMEHTUPOBAHBI;

- B ONpEIEICHHON JIOTMYECKOW IOCIEe0BaTEIbHOCTH YUeOHBIH MaTepHal
W3JIaraeT, Mpyu OTBETE Ha BONPOC JOMYCKAeT HECYIIECTBEHHBIC OMIMOKU U
(umn) He Oojee IBYX HENOYETOB, KOTOpPBIE CTYJCHT MOXKET HCIIPABHUTh
CaMOCTOSITENIPHO TpU TpeOOBAaHWHW TMPEMOAABATENS; MJAeT IPaBHIbHBIC
OTBETHI HA COMYTCTBYIOIINE BOIPOCHI

- PAacKpbIBa€T OCHOBHOE COJAEp)KaHME Yy4YyeOHOro marepuajia, HO
OOHapy>KUBAIOTCSl CYLIECTBEHHbIE MpPOOENbl B MOHUMAHUU B3aHMMOCBSI3U
(bU3NIECKUX SIBICHUI U 3aKOHOMEPHOCTEH;

- JIONyCKaeT OMIMOKU B ONPEAEICHUN M UCTOJIKOBAHUU OCHOBHBIX MOHSTHUH,
3aKOHOB, TCOpHﬁ, (bHBI/II-IeCKI/IX BCJIIMYMH W UX CIUHHL U3MCPCHHA, KOTOPLIC
MOXKET HCHPAaBUTh CAMOCTOATENBHO WM MpU HEOOJbIION MOMOIIU
IpenojaBaTes;

- C CYLIECTBEHHBIMU OIIMOKAMHU BBINOJIHAET 3amuch (Gopmyll, rpadukos,
PUCYHKOB, CXEM, KOTOPBIC CTYACHT IIOCJIC 3aMCyaHusa  YCTpPaHACT
CaMOCTOSITEIIbHO;

- CaMOCTOSITETIHbHO (OPMYIHPYET OTBET Ha BOIPOC, NMPUBOJUT YACTUIHO
BEpHbIE ApPryMEHTHl, OT/EJbHbIC BBIBOJbBl HENb3s CUUTAThb BEPHBIMH U
000CHOBAHHBIMH;

- HapylleHa JIOTMYecKas IOCIeJ0BATENIbHOCTh H3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE Ha BOMPOC AOIYIEeHa OJHa Ipy0as omuroka u (Uian)
Oosiee ABYX HEIOYETOB; CTYAEHT HMCIBITHIBAET 3HAUMTEIbHbIE 3aTPYAHEHUS,
OTBCYAA Ha COMYTCTBYIOIHNE BOIIPOCHI

0,5

- CTYJIEHT HE MOXET OOBACHUTH (PU3MUECKON CYIIHOCTH PacCMaTPUBAEMBIX
SIBJIGHUA W 3aKOHOB, BBIIBUTH B3aMMOCBS3M (PU3NYECKUX SBJICHUN W
3aKOHOMEPHOCTEN;

- HE 3HAeT WM JACT HEBEPHOE OIPEIEICHHE M HCTOIKOBAHME OCHOBHBIX
MOHATHU, 3aKOHOB, TEOPUH, PU3MUECKUX BEIUYHH U UX €IUHUI] U3MEPEHUS;
- HE BEPHO BBINOJIHSIET 3aUCh POpMYJI, rpapUKOB, PUCYHKOB, CXEM

UTOro

KpnTepnu OLHCHKHU K IIPAKTUYCCKOMY 3a/IaHUIO

Bbananl 3a
KpUTepHUHu
OLICHKH

Od¢opmiieHue ycja0BUA 321aHUSA

MakcumMaJabHBbI
i 0aan—0,4
0ajL1a

- BEpHO 0(hOPMIIEHO YCIIOBHE 3aJjauyl, IPEJICTABICHBI BCE (PU3NUECKHE
BEJIMYMHBI

0,4

- ycioBHe 3a7aHus 0()OPMIICHO C HE3HAYNTEITbHBIMU HETOUHOCTSIMU,
MIpeJICTaBJICHBI HE BCe (PU3NYECKIE BETUIMHBI

0,2

- yciioBue 3agaHus 0OpMIIEHO HEBEPHO

0

Hcnosb3oBanue GpU3NYECKON CHMBOJIUKH

MakcumMaJabHBbI
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i 0aaia -0,5

0aJ1a
- BEpHO 0003HAYCHBI CUMBOJIBI B YCIIOBHH 33J1a4H U B GOpMYyIIax, 0,5
MCIOJIb3YEMBIX B PEHICHUH 33/1a4U
- BEpHO 0003HAaYEHbI CUMBOJIbI B YCIIOBUHU 3aJ1a4M, JOMYIIEeHa | HETOUHOCTD B 0,4
(dhopMyIiax, HCIOJIb3yEeMbIX B PEIICHUH 337291
- TonyiieHa | HETOYHOCTh TPH 0003HAYEHUH CUMBOJIOB B YCJIOBUH 3a1a4u, 1 0,3
HETOYHOCTH B (DOPMYIIax, NCIOIh3yEeMbIX B PEIICHUH 33291
- IOMYIICHO 2 1 00JIee HETOYHOCTH MTPH 0003HAUYECHUU CHMBOJIOB B YCJIIOBUU 0
3aa4u, 2 1 6oJjiee HETOUHOCTEHN B popMysiax, UCIIOIb3YEMbBIX B PELICHUH
3aauu
Co0J1101eHEe AJTOPUTMA PellleHUs MakcuMaabHbI
i 0as1 —
0,3 da1a
- pelIeHre 3a]]a91 OCYIIECTBIISICTCS TI0 AJITOPUTMY: ITIEPEBOT €AMHHMII 0,3
n3MepeHus: GU3NYECKUX BETUYUH B MeXTyHaApOAHYIO CUCTEMY €AMHHII
(CH); 3amuch He0OXOAMMBIX (U3NIECKUX (POPMYIT; MAaTEMaTHYECKUI pacyeT
1o gusuyeckoii popmyrne
- QITOPUTM PEIICHUS 33]Ja9d OTCYTCTBYET 0
IHepeBoa exnuul usmMepeHus pusnyeckux BeaM4rH B MexayHapoanyo | MakcuMaJbHBbI
cucremy equnun (CH) i 0amxa —0,3
0aJu1a
- BEpHO IEPEBE/ICHBI PACUYCTHI IIEPEBO/IA BCEX CIUHUIL U3MEPCHHS 0,3
¢busnueckux BennunH B MexayHapoanyto cucremy equnuil (CH1)
- mormyieHa 1 ommOKa Mpu MPOBEACHUH pacueTa MepeBo/Ia SANHHIII 0,2
n3MepeHus: Gpuzndeckux BenuurH B MexayHapoanyto cuctemy eaunuil (CH)
- IOTIYIIEHBI 2 OMIMOKY TIPU MPOBECHUH pacueTa MepeBoa eIuHUI] 0,1
n3MepeHus: Gu3nYecKux BeIuYrH B MexayHapoaHyto cuctemy eaunui (CH)
- HEBEPHO MPOBEJIEHBI PacUeThI IEPEeBO/Ia BCEX SUHUI] U3MEPEHUS 0
buszndeckux BennurH B MexayHapoanyto cuctemy enunauil (CH)
Hcnouab3oBanue pusn4ecKux (popmy. A pelieHus 31244 MaxkcumajbHBI
i 0as1 —
0,5 6an1a
- BEpHO U TTOCIICJI0BATEIHLHO 3aIMCAHbI BCe (DOPMYITBI B COOTBETCTBHUH C 0,5
CUMBOJIMKON, HEOOXOAUMBIE JIJIS1 YCTAHOBIIEHUSI COOTHOIICHUS
CYIIECTBYIOIIETO MEXTY (GU3HISCKUMU BEITHUYNHAMU
- IPaBWJILHO COCTaBIICHBl YPAaBHEHUS, CBSI3bIBAIONINE (PH3NUECKIE BETUYHHbI
- BEPHO, HO HETOCEA0BATEIHLHO 3acaHbl POPMYIIBI B COOTBETCTBUU C 0,4
CUMBOIIMKON, HEOOXOAUMOM NIl yCTAaHOBJICHUSI COOTHOIIICHUS
CYIIECTBYIOIIETO MEXTY (PU3HISCKUMU BEITHUNHAMHI
- IPaBUJILHO COCTaBIICHBI YPABHEHUS, CBS3BIBAIONTNE (PU3NUECKUE BETUIMHBI
- (hopMyITBI 3aITMCaHbI MTOCIIEIOBATEIHLHO, HEBEPHO 3amucana 1 ¢popmyna B 0,3
COOTBETCTBUH C CHUMBOJIMKOM, HEOOXOUMOM IS YCTAHOBIICHUS
COOTHOIIIECHUS CYIIECTBYIOMIETO MEKTY (PH3NISCKIMH BETMIHHAMH
- IOTIYIII€HA OJIHA OIIUOKA MPU COCTABIICHUHN YPaBHEHHI, CBS3BIBAIOIINX
(bU3UYEeCKrEe BETUINHBI
- (opmyIIBI 3anucaHbl HEMOCIEA0BaTEIHLHO, HEBEPHO 3anucana 1 ¢popmyna B 0,2

COOTBETCTBUH C CHMBOJIMKOM, HEOOXOIUMOM JJIST YCTAaHOBJICHUS
COOTHOIIEHUS CYIIECTBYIOLIETO MEKIY (PU3NUECKIMH BETUIHHAMHU
- IOMyIIIeHa OIHAa ONTMOKA MTPU COCTABJIICHUH YPaBHEHUMN, CBSI3BIBAIONINX
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(bI/ISI/ILIeCKI/Ie BCJIIMYHUHBI

- Bce (pOpMYIIBI 3aIMCaHbl HEBEPHO
- ZIONYIIIEHbBI OIIMOKA MPU COCTABJIICHHH BCEX YPABHCHUM, CBA3BIBAIOIINX
(u3HYECKUe BETMUUHBI

MaremaTudeckue pacderbl mo ¢Pusndyeckum GopmyaaM, KOTOpbIe
XapaKkTepu3ylT paccMaTpuBaeMoe SsIBJIeHHEe C KOJH4YeCTBEHHOM
CTOPOHBI

MaxkcumMajabH
bl 0aa — 0,5
0aJ110B

- BEpHO MMPOU3BEACHBI BCE MATEMAaTHIECKHE PACUETHI 0 BCeM (PU3HUECKUM
(dbopMysIaM B COOTBETCTBUU C SAMHUIIAMH U3MEPECHUN (PU3UYECKUX BEITHYUH
(Cn;

- BCE pe3yJIbTaThl MATEMaTHYECKUX PACYETOB colepKaTr IudpoBoe
3HAYEHUE W COOTBETCTBYIOIICE eMy 0003HAUCHUE SIUHUIIBI H3MEPEHUS
¢dbuznveckux BeauunH (CH)

0,5

- BEpPHO MPOM3BEICHBI MATEMATHIECKUE PACUETHI 10 BCeM (PU3HUSCKUM
(dhopMyIilaM B COOTBETCTBUU C CIMHUIIAMU H3MEPCHUN (PU3HUSCKUX BEITMUUH
(CH),

- B OJIHOM PE3YJIbTaTe MaTEMAaTHUECKOTO pacyeTa COACPIKUTCS TOJIBKO ero
1M (poBOE 3HAYCHHE

0,4

- HEBEPHO MIPOM3BEJIEH MaTeMaTUYeCKuil pacyeT mo 1 ¢pusuveckoit popmyiie,
HO B COOTBETCTBUHU C €AMHUIIAMU U3MepeHuit pusnueckux Bennuud (CH);

- B OJIHOM pe3yJIbTaTe€ MaTEMaTUUECKOTO pacyeTa COAECPIKUTCS TOJIBKO €ro
1n(poBoe 3HAYCHHE

0,3

- HEBEPHO MPOM3BEJICH MaTeMaTUueCKuil pacueT 1o 1 ¢pusudeckoit hopmyie
0e3 ykazaHus enuHul u3mepenuii pusnueckux Benuyuut (CH);

- BCE Pe3yJIbTaThl MATEMATHYCCKUX PACUCTOB COJICPIKAT TOJIBKO IHU(PPOBHIC
3HAYCHUS

0,2

- HCBCPHO MPOU3BCACHBI BCC MATEMATUICCKHEC PACUYCThI

0

OtBer nmocJie pemieHus 3a1a4u

MakcuMaJbHBI
W 0aa —
0,2 6an10B

- 33/1a4a B KOHIIE PELIEHUs] COJIEP’KUT BEPHBII OTBET

0,2

- 3a1a4a HC COACPIKUT B KOHIC PCIICHHUA BEPHOI'O OTBETA

0

YcTHOE 00bsICHEHHE PellIeHus 3a/1a91

MakcuMaJbHBI
M 0aa —
0,3 6ai10B

- 00BSICHEHNE PEIICHUS 3a/IaHuUs TIOCIIE0BATENLHO, CBA3HO, JIOTUYHO, BHIBOT
apryMEHTHPOBaH U 00OCHOBAH; MPaBWIBHO U OOCTOSTEIBHO AAETCSl OTBET
(OTBETHI) HA CONYTCTBYIOLIME BOMPOC (BOMPOCHI)

0,3

- He3HAUYUTEJIbHO HapyllleHa MOCIe0BaTeIbHOCTD, JJOTHKa 00BICHEHUS
pelIeHus 3a/1aHusl, BBIBOJIbl apT'yMEHTUPOBAHbl 1 OOOCHOBAHBI; CTY/IEHT
UCIIBITHIBAET HE3HAUNTENBHbIE 3aTPYAHEHUS, OTBEUYasl HAa CONIYTCTBYIOLINE
BOIPOCHI

0,2

- 3HAQUUTENHHO HapyIlIeHa MOCIEA0BATEIHHOCTD, IOTUKA OObSICHEHUS
pereHus 3a1anust (CTYICHT HE MOXET OOBSICHUTH, KAKUM 00pa30M MPHUIIENT K
PEIICHHUIO 3a/1aHus1), BBIBOABI HE MOTYT CUUTATHCS apTYMEHTUPOBAHHBIMH U
000CHOBAaHHBIMU; CTY/ICHT UCIIBITHIBACT 3HAYUTEIHHBIC 3aTPYAHCHHUS,
OTBEYasi Ha COMYTCTBYIOIIME BOMPOCHI

MTOr O
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1.4. MarepuajbHO-TeXHHMYECKOe o0ecrneyeHue JJIs1 TMPOBeAeHUs] TMNPOMEKYTOUYHOM
arTecTalnu
Broinonnenue 3aiaHuil MPOMEXYTOYHOW aTTECTAllMU MPOBOJUTCS B yueOHOM KaOWHETe
«Dusukay, madbopatopuu HUUKH.

1.5 YVY4eOHo-MeTOoaMYecKOe W HH(OPMALMOHHOEe o0ecrevyeHHe JJisi TMPOBedeHUs
NMPOMEKYTOYHOM aTTeCTAMHU

OcHoBHBIE yUeOHbIE U3IaHUS

1. ImutpueBa B.®. ®dusuka mas npodeccuil W CrenHaTbHOCTEH TEXHHUYECKOTO MPOQuIIs:
y4eOHUK IS CTYy[. yUpexaeHui cpea. mpod. odpasosanus / B.®. [Imutpuesa. - 8-e usn., crep. - M.:
N3narenbckuii nenTp «Akagemus», 2020. — 496 c. B mep. ISBN 978-5-4468-9245-7

2. ImutpueBa B.®. ®usuka s npodeccHii U CHenHanbHOCTEH TEXHHUYECKOTO MPOQUIIS:
JlaGopaTopHbIii ipakTUKyM: yaeOHoe mocooue/ B.d. Imutpuena, A.B. Kopxyes, O.B. Myprasuna :
(5-e wm3a.) (B anmexkrponnom ¢opmare) 2019. https://academia-library.ru/catalogue/4831/413933/
https://academia-library.ru/

3. Kamamamkos, H.II. ®usuka B 2 4. Yacth 1: y4eOHHK M TPAKTHUKYyM JUISI CPEIHETO
npodeccuonansuoro oopazosanus / H. I1. Kanamnukos, C. E. MypaBbeB. — 2-¢ u34., UCHP. U AOI. —
MockBa: WM3marensctBo FOpaiir, 2020. — 254 c.— (IlpodeccuonansHoe 00pa3oBaHUE). —
ISBN 978-5-534-09159-5. — Tekct: anekrponnsiii // DbC HOpaiir [caiiT]. — URL: https://urait.ru/

4. Kanamnukos, H.II. ®u3uka B 2 u. Yacte 2: y4eOHMK W TPaKTUKYM ISl CPEIIHETO
npodeccuonansuoro oopazosanus / H. I1. Kanamuukos, C. E. MypaBbeB. — 2-¢ u3., UCHP. U AOI. —
MockBa: W3marensctBo IOpaiir, 2020. — 244 c.— (IlpodeccuonansHoe 00pa3oBaHUE). —
ISBN 978-5-534-09161-8. — Tekct: anekrponnsiii // DbC HOpaiir [caiiT]. — URL: https://urait.ru/

5. Jlorsunenko O.B. ®usuka: yueonuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.- 342c.-
(Cpennee npodeccronanpHoe oOpa3oBanue). ISBN 978-5-406-06464-1

JlonoJIHUTe/IbHBbIE Y4eOHbIe U31aHus

6. BacunseB, A. A. @usuka: yueOHOe mocoOue M CPEeaHEro MNPOQPecCHOHATBHOTO
obpaszoBanus / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3., ucrp. U A01. — MoCKBa:
WznarensctBo FOpaiit, 2020. — 211 c. — (IIpodeccuonansrnoe obpazoBanue). — ISBN 978-5-534-
05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, 1O. P. ®uzuka: konebaHus, onTHKa, KBaHTOBas (u3MKa: yyeOHOe mocoOue Juis
cpemHero npodeccuonansHoro oopazosanus / 10. P. Mycun. — 2-e u3j., ucnp. u gom. — MockBsa:
WznarensctBo FOpaiit, 2020. — 329 c. — (IIpodeccronansnoe obpazoBanue). — ISBN 978-5-534-
03540-7. — Texcrt: anexrponnsiii // DBC IOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, 1O. P.  ®wusumka: MexaHWKa CIUIOIIHBIX Cpel, MOJeKynspHas ¢(u3nka u
TepMOJAMHAMUKA: yueOHOe rmocodue s cpeaHero npodeccuoHanbHoro oopasoanus / 0. P. Mycun.
— 2-e u31., uctp. u gon. — Mocksa: U3narensctBo FOpaiit, 2020. — 163 c. — (IIpodeccuonanbuoe
obpaszoBanmne). — ISBN 978-5-534-03000-6. — Texkcr: anekrponusiii / DbC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/

HNHTepHeT-pecypcesl

9. www.fcior.edu.ru (PenepanpHblii  TEHTp HH(OPMALMOHHO-00pPA30BaTEIBHBIX
pecypcoB)

10. www.dic.academic.ru (Axagemuk. CioBapu U SHITUKIOCIUH )

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

12. www.globalteka.ru (I'no6anpHast OUOIMOTEKA IITEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EnnHoe 0KHO JiocTyma kK 00pa3oBaTeibHBIM pecypcam)

14. www.st-books.ru (JIyuimas ydeOHast autTeparypa)

15. www.scool.edu.ru (Poccuticknii 06pa3oBaTeIbHbIN TOPTAI)

16. www.ru/book (DniekrpoHHast OUOIMOTEUHAS CHCTEMA)

17. wwwe.alleng.ru/edu/phys.htm (O6pa3zoBarenbhbie pecypebl MnTepHeTa - Dusnka)
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
https://urait.ru/book/
https://urait.ru/
https://urait.ru/bcode/
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.scool.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm

18. www.school-collection.edu.ru (Exmbas xosurekims nudpoBBIX  00pa3oBaTeabHbIX
eCypCcoB

19.24 https//fiz.1september.ru (Yuyebuo-mMeroanueckas razera «Pusukan)

20. www.n-t.ru/nl/fz (HoGeneBckue aypearsl 110 (HU3UKE)

21. www.nuclphys.sinp.msu.ru (SInepuas ¢usuka B Murepuere)

22. www.college.ru/fizika (IToaroroska k EI'3)

23. www.kvant.mccme.ru OKypuan «KBaHty)

24. www.yos.ru/natural-sciences/html OKypuan «I1yTh B HAyKy»)

MeToanyeckue yKa3aHus JJIs1 00y4alomMXCsl 0 OCBOEHHUIO TH CHUILTHHBI

25. MeTtoanueckue yKazaHusi 1751 00y4aronIMXcs 10 BHIIIOJHEHUIO TPAKTUYECKUX padoT.

26. MeTtoanueckue yKazaHus Jjsi 00y4aronIMxcs 10 BHIIOTHEHHUIO JTa00PaTOPHBIX padoT.
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