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ypOBEHb) pa3paboTaHa B COOTBETCTBUU C DenepalibHbIM TOCYAAPCTBEHHBIM
oOpazoBarenbHbIM cTaHaapToM (namee — GI'OC) nmo cnenuanbHOCTH CPEIHETO
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obOpazoBarenbHOi mporpaMmbl CIIO Ha 6a3ze oCHOBHOTO 001Ier0 0Opa3oBaHUs C
noyryueHueM cpeasero oomiero oopasoanus (IIporokon Ne 3 ot 21 uronsa 2015 .
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Y4€TOM U3MEHEHUM 1 AonosHeHui ot 25.05.2017T.
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1. TIACHIOPT PABOYEH IIPOIPAMMBI YUYEBHOH
JANCHUIIJIIMHBI OY .10 ®u3nka (yriay0JeHHbI YPOBEHb)

1.1. O6sn1acTh npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW NUCHMIUIMHBI SBJISICTCS YacThIO TPOTPAMMBI
MOATOTOBKH CIleUaIncToB cpennero 3eeHa (nanee — [IIICC3) B cootBercTBUN ¢ PI'OC
CIIO o CIIEUATBHOCTH 15.02.14 OCHAIIEHUE CPEJACTBAMU
ABTOMATU3AIMN TEXHOJIOITMYECKHWX ITPOLIECCOB M ITPOM3BOJICTB
(ITO OTPACIJIAM).

1.2. MecTo y4eOHOH IMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH
CNEeNMATHCTOB CPeIHEro 3BeHa:
VYyebHas qucuMIUIMHA BXOIUT B 0011e00pazoBarenbubiid uki [ITTCC3

1.3. Hesu u TpeOOBaAHUA K pPe3y/IbTATAM OCBOCHHS Y4eOHOM JUCUMIIIIMHBI:
W3ydyeHne MUCHUIUIMHBI HAMpaBieHO Ha (POpMHUpPOBAHUE OOIIMX KOMIIETECHIIWH,
BKJIFOYAIOUIUX B ce0s CIIOCOOHOCTB:

OK 02 OcymecTBnsaTe TMOWCK, aHATU3 M HWHTEPIpETANI0 HH(pOpMAaIHH,
HEOOXOAMMOM JJIs1 BBIIOJTHEHUS 33124 PO ECCUOHATBHON AESITENbHOCTH.

OK 03 IInanupoBaTh M peaiM30BbIBATH COOCTBEHHOE MPOGECCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE.

OK 06 IIposBasiTh Ipa’kJaHCKO-MATPUOTUYECKYIO MO3UIUIO, TEMOHCTPUPOBATH
OCO3HAaHHOE IIOBEJICHUE HAa OCHOBE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX LIEHHOCTEM,
IPUMEHSTH CTAaHAAPTHI AHTUKOPPYIITHOHHOTO MTOBEICHUS.

OK 07 CopnelicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH Cpelibl, pecypcocOepekeHuto,
3¢ (PEeKTUBHO ACHCTBOBAThH B YPE3BHIYAWHBIX CUTYAIUSX.

OK 09 HcnomwszoBaTh WHGOPMAIMOHHBIE TEXHOJOTUU B TPO(HECCHOHATHHON
TS TEIbHOCTH.

B pe3ynbrate ocBOEHUS Yy4eOHOU AUCHUILIMHBI O0YYaIOIIUICS TOJDKEH T0CTUYb
CJIeIYIOILUE PE3YIJIbTATHI:

JUYHOCMHbIE:

- YYBCTBO TOPJOCTU M YBAXEHUS K HUCTOPUU U JOCTHIKEHUSM OTEUECTBEHHOMU
¢usnueckoil Haykd; (QU3MYECKH TpaMOTHOE TIOBEACHHE B TMPodecCHOHATLHOM
NeSTETBHOCTU U OBITY TIPH 0OpallieHuu ¢ TprudopaMu U yCTPOUCTBAMM;

- TOTOBHOCTh K TPOJIOJDKEHUIO OOpa30BaHUS W TIOBBINICHUS KBATM(PUKAIUA B
n30paHHON TPO(PECCHOHATLHON JEeATEeIbHOCTH M OOBEKTHBHOE OCO3HAHUE POJHU
(GU3HMUEeCKUX KOMIIETSHIIHI B 3TOM;

- YMEHHE HCIOJb30BaTh IOCTHKEHHS COBPEMEHHOW (HU3NYECKOW HAyKd U
GU3NYECKUX TEXHOJOTHA JUIS TOBBIIIEHUS COOCTBEHHOTO HHTEIUICKTYaJTbHOTO
pa3BUTHS B BEIOpaHHOM MpodhecCuOHATBHOM IeATeTbHOCTH;

- YMEHHE CaMOCTOSTEIBHO J0OBIBAaTH HOBBIE s ceOsi Pu3MuecKkue 3HaHUS,
UCTIOJB3YS ITIS1 3TOTO JAOCTYIHbIE HICTOYHUKH UH(DOpMAIINK;

- YMEHHUE BBICTpAaUBaTh KOHCTPYKTHUBHBIE B3aWMOOTHOIIEHUS B KOMaHJIE TIO
perieHunto o0Imux 3a1a4;



- YMEHHME YHOPABIATH CBOEW MO3HABATEIbHOM JEATENBHOCTBIO, IPOBOJUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOI'O MHTEJNIEKTYaJIbHOTO Pa3BUTHUS;

Memanpeomemnule:

- HCMOJB30BAHHE PA3JIMYHBIX BHUJOB IIO3HABATEIBHOW JEATEILHOCTH IS
pemieHuss  (QU3MYECKUX  3a7a4, [PUMEHEHHE OCHOBHBIX METOJOB  IO3HAHUSA
(nabmro/ieHUsI, OMHMCAHUS, W3MEPEHMs, HSKCIEPUMEHTa) MJisi HM3YyYEeHHs] Pa3IUYHBIX
CTOPOH OKpYKaloleh 1eCTBUTEIbHOCTH;

- HCIIOJIb30BaHNE OCHOBHBIX MHTEJUIEKTYyaJIbHBIX OINEpaliil: MOCTAaHOBKH 3aJa4H,
GopMynupoOBaHUsA THUINOTE3bl, aHalIM3a W CHUHTE3a, CpaBHEHHs, 000OIICHMUS,
CUCTEMAaTHU3AllM, BBIBICHUS MPUYMHHO-CIEACTBEHHBIX CBA3€H, IOKCKA aHAJIOTOB,
(GopMynupOBaHUS BBIBOAOB ISl M3YUEHHUSI PA3IMUHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
ABIICHUH U TPOIIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOJUMOCTb CTalKUBAThCA B
poQecCuoHAIbHOM cdepe;

- YMEHUE I'e€HepUpOBaTh MJIEU U ONPENENSATh CPEICTBA, HEOOXOAMMBIE U HMX
peanu3anuu;

- YMEHHUE HCHOJIb30BaTh Pa3JIMYHbIE MCTOYHUKU I TOJY4YEHHUS (PU3NUECKOU
UH(pOpMaIK, OLIEHUBATh €€ TOCTOBEPHOCTH;

- YMEHUE aHaJIM3UPOBATh U MPEJICTABISATh MHPOPMAIIUIO B PA3JIMYHBIX BUJIAX;

- yMEHHME MyOJIMYHO HPEICTaBIATh PE3yJbTaThl COOCTBEHHOI'O HCCIIEIOBAHMUS,
BECTH JUCKYCCUHM, JOCTYIHO W TapMOHMYHO COY€Tas CoJepkaHue Hu (QopMbl
MpeACTaBIsSIEMON HH(pOpMaLUK;

npeomemmuule:

- c(hopMHUPOBAHHOCTH MPEJICTABICHUN O POJIU U MeCTe (PU3UKU B COBPEMEHHOM
HAay4YHOM KapTUHE MHpa; MOHUMaHUE (PU3MUECKOW CYIIHOCTH HaOII0IaeMbIX BO
Bcenennoll siBinenuii, poau Gusuku B GOpMHPOBAHUU KPYro3opa M (PYHKIIMOHATILHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELIEHUsI TPAKTUYECKUX 3a]1aY;

- BJIaJICHUE OCHOBOIIOJIAratr0IIMHU buznyecKkuMu MOHATHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPHUSIMH; YBEPEHHOE HCIIOJIb30BaHUE (DU3MUECKOM
TEPMHUHOJIOTHMH U CHMBOJIUKH;

- BJIQJICHHE OCHOBHBIMM METOJAMHM HAYYHOTO ITO3HAHHWs, HCIOJIb3YEMBIMU B
bu3uke: HAOMIOEHUEM, OITMCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;

- yMeHusi oOpabaThiBaTh pe3yibTaThl U3MEpPEHUN, OOHAPYKUBATh 3aBUCHUMOCTD
MEXy (U3MUECKUMU BEJIUYMHAMH, OOBSCHATH MOJYyYEHHBIE pe3ylbTaThl W JeNaTh
BBIBOJIBL

- c(pOpMUPOBAHHOCTHh YMEHUS peliaTh GU3NUECKHUE 3a4a4H;

- cOPMUPOBAHHOCTh YMEHHUSI MPUMEHSTH MMOJYyYEHHbIE 3HAHUS JUIsl OOBSICHEHUS
yCIIOBUW MPOTEKaHUsl (U3MUECKUX SIBJICHUU B MpUpOE, MpodecCuoHaIbHOU cdepe U
JUTSI IPUHATHS PAKTUYECKUX PEIICHUI B MOBCEIHEBHOM KU3HH;

- c(hopMHPOBAHHOCTh COOCTBEHHON MO3UIIUM IO OTHOUIEHHUIO K (U3UYECKOU
uH(pOpMaLnH, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

1.4 Koin4yecTBO 4acoB Ha OCBOCHHUE MPOrpaMMbl y4eOHOM M CIUNJIMHBI:
MaxkcumanbpHOU yueOHOM Harpy3ku oOyuatomierocst 154 yac, B Tom uucie:
00s13aTeNbHOM ayIUTOPHOM yueOHOM Harpy3ku obydaromierocs 139 vac.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUILJINHBI

2.1. O0beM yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

Buna yueOHoii padoThl O0bem yacon

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero mo nmporpamMme JHCHMIIMHBI) 154
KOHCYJIbTallu1 5
MPOMEKYTOYHASI aTTECTALHS 10
O0s13aTes1bHAs Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 139

B TOM YHUCIJIE:

JIEKIH, YPOKHU 77
IIPAKTUYECKUE 3aHITHSI o4
71ab0paToOpHbIEC 3aHATHUS 8

[IpomexyTouHas aTrTectauus B popme
I cemectp — nuddepeHrpoBaHHbIN 3a4eT
II cemectp - 3x3aMeH




2.2. TemaTnueckul miaH u cojaep:kanue y4deOHoi aucuumauabl OY/.10 ®uszuka (yriryOjaeHHbIH

YPOBEHb)

HaunmenoBanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTepuaJa, J1a00paTopHble U MPAKTUYECKUE 3AHATHS,
CaMOCTOSITe/IbHAS padoTa o0yuarouierocs, Kypconasi padora (mpoekr) (eciu
MIPEeyCMOTPEHbI), HHbIE BH/IbI Y4€0HOM padoThl B COOTBETCTBUH € YUeOHbIM

IUVIAHOM

O0LeMm
4acoB

YpoBeHb
OCBOEHHUS

Koas1
KOMIIeTEeHIIHIA,
(popmupoBanu

10 KOTOPBIX
crnocodcTByer
3J1eMeHT
NPOrpaMMbl

IlepBblii cemecTp

BBenenne

®dusnka — pyHAaMeHTaIbHas HayKa o rpupojie. EcTecTBeHHO — Hay4yHbIH METO.
MO3HAHUS, €T0 BO3MOXKHOCTH U TPAHULIBI IPUMEHUMOCTU. MojenupoBanue
(bu3nueckux sBICHUN U npoleccoB. Posb skcriepuMeHTa U TEOpUH B IIpoLiecce
MIO3HAHU pUpoabl. Pusnyeckas BesMunHA. [lorpemnocTy n3MepeHnin
¢uzndeckux BeauuuH. Pu3ndeckre 3aKoHbl. [ paHUIIbI MPUMEHUMOCTH (PU3HYECKIX
3akoHOB. [loHsTHE O PU3MUEcKOl KapTHUHE MUupa. 3HaUEHUE (PU3UKU TP OCBOCHUU
CHEUAIIBHOCTH

Pa3zgen 1. Mexanuka

24

Tema 1.1.
Kunematuka

Coaep:xanue yueOHOIro MaTepHaJia

Mexanndeckoe JBUXKCHUC. XapaKTepI/ICTI/IKI/I MEXaHHUYECKOI'O JABMOKCHUA:

IepEMEILICHHE, IYTh, CKOPOCTb.
PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE.

Yckopenue. PaBHoniepeMeHHOE MPSMOIUHEIHOE ABMKEHHUE.
CB00OOIHOE MaJIcHUE TEJI.

JIBukeHue Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY.
PaBHOMEpHOE NBHIKEHUE TTO OKPYKHOCTH

HpaKaneCKoe 3ansTue Nel Pemrenue 3agaq «PaBHOMepHOC JABUKCHUC)

HpaKaneCKoe 3ansTue Ne2 Pemrenue 3agaq «PaBHOYCKopCHHOC JABHIKCHUC)

Tema 1.2.
3aK0HbI MEXAaHUKH
Hrnrorona

Conep:kaHue y4eGHOr0 MaTepuasa

ITepssiit 3akoH Hetorona. Cuna. Macca. Immyinsc.
Bropoii 3akon HetoroHa. OCHOBHOM 3aKOH KJIaCCUYECKOW TMHAMUKHU.
Tpernii 3akoH HproTOHA.

OK 02, 03,
06,07,09




3akoH BceMUpHOro TsaroreHus. ['paButanmonHoe mnoje. Cuwia Tsbkectu. Bec. 2 1
CriocoOb1 U3MEpPEHHSI MacChI TE.
Cuiibl B MEXaHUKE.
JlaGopaTtopnoe 3anHsaTHe Nel "M3yuyeHue OCOOCHHOCTEH CHIJIBI  TpEHUS] 2 2
(cxosbxeHms )"
IIpakTuyeckoe 3anaTue Ne3 Penienue 3a1au «3aKoHbl MeXaHuku HeroToHa» 2 2,3
IIpakTnueckoe 3anstue Ned Pemenue 3amau "J[BukeHue 10J JEHUCTBUEM 2 2
HECKOJIbKUX CHII»
Tema 1.3. Conep:xaHue y4eOHOIro MaTepuaJia
3aKkoHbI 3aKOH COXpaHEHMsI UMITyJIbca. PeakTHBHOE IBUKEHUE. 2 1
COXpaHEHMHA B Pabora cunbl. Pabora moreHuuanbHbIX cuil. MomHocTh. DHeprus. Kunernyeckas
MeXaHUuKe sHeprus. IloreHuumanbHass 3Heprusi. 3aKOH COXpPAHEHHS MEXAHMYECKOH 3HEpPIUH.
[TprMeHeHne 3aKOHOB COXPaHEHUS.
IIpakTuyeckoe 3ansaTue NeS Pemenne 3a1a4 " 3aK0H COXpaHEHUS! UMITYJIbCAY 2 2
IIpakTuyeckoe 3ansaTue Ne6 Perenue 3aau "3akoH COXpaHEHUSI SHEPTUN» 2 2,3
Pa3nes 2. OcHOBBI MOJIEKYISIPHOM (PU3UKH U TEPMOJIMHAMHUKH 16
Tema 2.1. Coaepxanue y4eOHOro MaTepuaa
OcHoBBbI OcCHOBHBIE TIOJNOXKEHHSI MOJIEKYJISIpHO-KUHETHUeCKOl Teopuu. Pasmepbl m macca 2 1 OK 02, 03,
MOJICKYJISIPHO- MoOJieKydl U aTtoMmoB. bpoyHoBckoe paBwkenue. Auddysus. Cumbl u sHEprus 06,07,09
KHHETHYECKOH MEXMOJIEKYJIIpHOro B3aumojaeicTBusi. CTpoeHue ra3000pasHbIX, JKUAKUX U
TEOpHH. TBEpAbIX Tel. CKOPOCTH ABMKEHUSI MOJIEKYJ U UX U3MEPEHHUE.
HUneanbusiii ra3  |Waeanpasiii  Ta3.  JlaBmenwe raza. (OCHOBHOE ypaBHEHHE  MOJEKYISIPHO-
KMHEeTH4Yeckol Teopun. Temmeparypa W ee u3MepeHHE. ['a30Bble 3aKOHHBI.
AOCOIOTHBIN HYNIb TeMIEpaTyphl. TepMoAMHAMHUYECKas [IKaIa TEMIIEPATYPHI.
YpaBHEHHE COCTOSIHUS UAECAIBHOrO raza. MomsipHas razoBasi HOCTOSIHHASL.
IIpakTnyeckoe 3ansaTue Ne7 Pemenue 3amau «YpaBHeHue MeHaeneeBa- 2 2
Knaneiipona. ['a30Bble 3aKOHBI)
Tema 2.2. Conep:xanue yueOHOTro MaTepuaJia
OcHoBBI OcHOBHbIE MOHATHS U ONpeJeneHus.. BHyTpeHHss sHeprusi cucreMbl. BHyTpeHH:s 2 1
TEPMOAMHAMMKH |9HEprusi HAealnbHOro rasa. Pabora m Temora kak (OpMBI Tepenayd >HEPTUu.

TennoeMKocTh. Y iebHas TEMJI0EMKOCTh. Y paBHEHHE TETUIOBOTO OajaHca.




[lepBoe Hayano TepMOAWHAMHUKH. AauabaTHBIA Tpoliecc. TeroBbIe JABUTATEIIH.
[Tpunun gericteus tertoBor MamnHbl. KII/I TermmoBoro nBurarens.
Btopoe Hauano tepmoarHaMUKU. XOJOAWIbHBIE MAalIMHbL. OXpaHa MPUPOIbI.

IIpakTuyeckoe 3anaTue Ne§ Pemenne 3anau «IlepBblit 3aK0H TEPMOAMHAMUKH.
IIpuMeHeHne epBoro 3aKkoHa TEPMOJUHAMUKH K U30IPOLIECCAM.

Tema 2.3.
CaoiicTBa napos

Conep:kaHue y4eOHOT0 MaTepuaJia

Hcnapenue u konaeHncamus. HacelmeHnHbIi map u ero cBoiicTBa. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTb Bo3ayxa. Touka pocel. Kunenune. 3aBUcuMOCTb
TEMIIepaTypbl KAIIEHUS OT JaBieHus. [leperpeTsiii map u ero UCroiab30BaHUE B
TEXHHUKE.

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

Tema 2.4.
CBoiicTBa
JKHUAKOCTEH
Tema 2.5.
CsBoiicTBa
TBEPIABIX TeJ

Coaep:xanue yueOHOro MaTepHaJia

XapakTepruCTHKa )KUJIKOTO COCTOSIHUSA BelecTBa. [I0BepXHOCTHBIN CII0M KUIKOCTH.
OHeprus NOBEPXHOCTHOTO CJI0sl. SIBIEHUS HAa IPAaHULIE JKUJKOCTH C TBEPIBIM TEJIOM.
Kanwuisipasle sABjeHUS.

XapakTepuCTHUKa TBEPAOIO COCTOSIHUSA BELIECTBA YIIPYyrue CBOMCTBA TBEPABIX TEIL.
3akoH ['yka. Mexanndeckue CBOMCTBA TBEP/IbIX Tel. TermoBoe pacumpeHue
TBEPABIX TN U )KUAKOCTeH. [1naBnenne u kpucraiusanus.

Paznen 3. DaekTpoamHaMuka

Tema 3.1.
DIIeKTpHYecKoe
noJie

Coaep:xanue yueOHOTro MaTepHaJia

DNEeKTpUUYECKU 3apsij. 3aKOH COXPaHEHHUs dJEKTPUUECKOTro 3apsaaa. 3akoH KynoHa.
OnekTpruyeckoe nose. HarpsxkeHHOCTh aiiekTpryeckoro mnois. [Ipuammn
cyrnepno3uiuu noniei. Pabora cun anekrpocrarudeckoro mois. [lorennuan.
Pa3HocTh moTeHIIMAI0B. DKBUIOTEHIIUAIbHBIE TOBEPXHOCTH. CBA3b MEXKITY
HaIPSHKEHHOCTBIO M PA3HOCTHIO NMTOTEHIIMAJIOB 3JIEKTPUYECKOTO TOJISL.

IIpakTHyeckoe 3ansaTue Ne9 Pemenne 3aga4 « DIE€KTpUYECKOE TTOJIE»

IIpakTyeckoe 3anaTue Nel0 Pemenue 3anau «Konnencatopsl. Paznuunsie
COEJMHEHUs] KOHJICHCATOPOB)»

2,3

[IpoBOIHUKY B AJIEKTPUYECKOM MOJI€E. J(U3AEKTPUKH B JIEKTPUUYECKOM ITOJIE.
Ionstpusanus qUAIEKTPUKOB.
Konnencaropsl. CoeimHEeHNE KOHEHCATOPOB B 0aTapero. JHEPrHs 3apsSKEHHOTO

OK 02, 03,
06,07,09

9




KOHACHCaTOopa. 3Hepr1/1;1 SJIICKTPHUYCCKOTI'O I10JIA.

JAndpepeHnupoBaHHbIi 3a4eT 2 2
Bropoii cemecTp
Tema 3.2. Conep:xkaHue yueOHOTro MaTepHaJia 30
3aKkoHbI YcnoBus, HE0OXOMUMBIC I BO3HMKHOBCHHS W TOJICPKAHUS DIIEKTPHUIECKOTO 2 1
NOCTOSTHHOT' O Toka. Cujla TOKa M IUIOTHOCTh ToKa. 3akoH OMa s ydacTKa Lenu. 3aBUCUMOCTD
TOKAa AJIEKTPUYECKOTO CONPOTHUBIIEHUS OT MaTepuaia, JUIMHBI M IJIOLAAH [ONEPEYHOrO
CEUYEHHs  MPOBOJHHMKA. 3aBUCUMOCTb  CONPOTHUBJICHHS  MPOBOJHUKOB  OT
TEMIIepaTypHI.
TemoBoe neiicTBUEe 3iekTpudeckoro Toka. 3akoH Jxoynsa-Jlenma. PabGora u 2 1
MOIIIHOCTb 3JIEKTpUUYeCcKOro Toka. CoeHeHne NpOBOIHUKOB.
OJIC wucrounuka. 3akoH Owma g noinHod 1end. CoeauHEHHE HWCTOYHUKOB 2 1
AIEKTPUYECKON SHEpruu B 6arapero.
IIpakTuyeckoe 3ansaTue Ne 11 Pemenue 3a1a4 «3akOHbBI HOCTOSIHHOTO TOKa» 2 2
IIpakTuyeckoe 3anaTue Ne 12 Pemnienue 3a1a4 «3aK0OHbBI TIOCTOSIHHOTO TOKa 2
Jladoparopnoe 3ansitue Ne3 «M3yuenne 3akona Oma JijIs yuacTka 1ernH, 2 2,3
MOCJIEIOBATEIBLHOTO U NapajlIeIbHOTO COEUHEHNUS TPOBOIHUKOB. M3MepeHue
O/1C u BHYTpEHHETO CONPOTUBIICHHUS] HCTOUHUKA
Tema 3.3. Copepxanue yueOHOIro MaTepuaJa
DJIEKTPUYECKHI | DJIEKTPHUYECKUI TOK B MeTaIIax. DIIEKTPOHHBIN ra3. Pabora BeIxo/a. 2 1
TOK B PA3JIMYHBIX |DJIEKTPUUYECKUN TOK B JIEKTPOJIUTAX. DNeKTpoau3. 3akoHbl Dapanes. [Ipumenenue
cpenax JJIEKTPOJIN3a B TEXHUKE.
DNIEKTPUUYECKUI TOK B Ta3ax U BakyyMme. MoHu3aius ra3a. Bubsl ra30BbIX pa3psiioB. 2 1
[TonsiTre o miasme. CBOMCTBA M MPUMEHEHHE 3JIEKTPOHHBIX MYYKOB.
DNEeKTpUUecKUi TOK B OTYNpoBogHNKaX. COOCTBEHHAsI TPOBOUMOCTD 2 1
MOJYPOBOTHUKOB. [10yIIpOBOTHUKOBEIE TPHUOOPEI.
Tema 3.4. Conep:xanue yueOHOTro MaTepuaJia
MarnutHoe noJsie |BekTop MHAYKIIMM MarHUTHOTO 1oJs. JlelicTBUe MarHUTHOTO MOJIS Ha 2 1

NPSIMOJIMHEHHBIN MPOBOIHUK ¢ TOKOM. 3aKkoH AMIiepa. B3anmoseiicTBie TOKoB.
MaruuTHslil 1oToK. PaboTa 1o nepemenieHnio B MarHuTHOM T10J1€ IPOBOTHHKA 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 MaTepHaJia

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

IIpakTyeckoe 3ansaTue Nel3 Pemenue 3agau «MarHuTHoe 1oie.
OJEeKTpOMarHUTHasi MHIYKLUS»

2,3

IIpakTueckoe 3anaTue Nel4 Pemenue 3a1au «MarautHoe 1noie.
ONEKTPOMAarHuTHAsE HHIYKIHS

2,3

IIpakTyeckoe 3anaTue NelS Pemenue 3agau «MarautHoe 1nose.
ONEKTPOMAarHuTHAsE HHIYKIHS

2,3

Paznen 4. Kojie0aHus M BOJHbBI

20

Tema 4.1.
MexaHnnuyecKune
KoJe0aHus

Coaep:xxanue yueOHOro MaTepHaJia

KonebarenpHoe nmwkenue. ['apmonndeckne koiebanus. CBOOOHBIC MEXaHUIECKUE
KoseOanus. JInHeliHple MexaHnuecKue KonebaTenbHble cucteMsl. [IpeBpamienue
SHEPTUHU TMPHU KosnebaTtenbHOM ABMKEHUU. CBOOOIHBIE 3aTyXaIOIINE MEXAaHUYECKUE
KoseOanus. BeIHyX/IeHHbIE MEXaHHUeCKHe KojeOaHusl.

JlaGopaTopHoe 3ansitueNed «3ydyeHne 3aBUCMOCTH NeproJia KoJeOaHuit
HUTSIHOTO MasiTHUKA OT JUTMHBI HUTH

2,3

Tema 4.2.
Yupyrue BoJIHbI

Coaep:xanue yueOHOro MaTepHaJia

ITonepeuHble U IPOJOJIBHBIE BOJIHBI. XapaKTEPUCTUKH BOJIHBI. Y pABHEHHE IUIOCKON
6erymieii BonHbl. UHTepdepenuns BonH. [Tonstue o audpakiun BoiH. 3ByKOBbIE
BOJIHBL. YJIBTPa3BYK U €ro IPUMEHEHHE.

IIpakTuyeckoe 3ansaTue Ne 16 Pemenue 3anau «Mexannueckue KoneOaHus U
BOJIHBD»

IIpakTuyeckoe 3ansaTue Ne 17 Permenne 3anauy «MexaHnueckue KoieOaHus 1
BOJIHBI»

IIpakTuyeckoe 3ansaTue Ne 18 Pemenne 3anauy «MexaHnueckue KoieOaHus 1
BOJIHBD»

TeMma 4.3.
DJIeKTPOMATHUTH
bIe K0JIe0aHUuSs

Coaep:xanue yueOHOro MaTepHaJia

CBobopHbIe reKTpoMaruuTHeIe kojebanus. [IpeBpaiienue sHepruu B
K0JIeOaTeNbHOM KOHTYpE. 3aTyXarollue 3JIeKTpOMarHuTHeIe Kosiebanus. ['eneparop
HE3aTYXaIOUINX AJIEKTPOMArHUTHBIX KoJieOaHuil. BEIHYKIEHHBIE 3JIeKTPHUECKUE

OK 02, 03,
06,07,09
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KoJIeOaHusl.

IlepemeHHBIN TOK. EMKOCTHOE M HHIYKTUBHOE COIIPOTHUBIICHHS IIEPEMEHHOIO TOKA.
3akoH OMa 515 1enu nepeMeHHoro Toka. PaboTta nu MOIHOCTh TEPEMEHHOI0 TOKA.

I'enepaTopsl Toka. Toku BbicOKOM yacToThl. [lonydenue, nepegaya u
pacripenenenue ekTposHepruu. TpanchopmaTopsl.

Tema 4.4.
DJIeKTPOMATHUTH
ble BOJIHBI

Coaep:xanue yueOHOro MaTepHaJia

DNEeKTPOMarHUTHOE MOJie KaK 0COObIN BUA MaTepHH. DIEKTPOMArHUTHHIE BOJTHBI.
Buoparop I'epua. OTKpbITHIN KOJeOaTenbHbINA KOHTYD.

Nzo6perenue paaro A.C. [lonoeiM. [Tonsitue o paguocssasu. [Ipumenenue
AJIEKTPOMATrHUTHBIX BOJIH.

Paszgen 5. OnTuka

12

Tema 5.1.
IIpupona ceera

Conep:xanue yueOHOro MaTepuaJia

CKopoCTh pacnpoCTpaHEHHs CBETa. 3aKOHBI OTPAKEHUS U MPEJIOMIICHHS CBETA.
[TomHoe oTpaxkenue cBera. JInu3bl. ['1a3 kak onTudeckas cucteMa. OnTuyeckue
npUOOpBHI.

Tema 5.2.
BoJsiHoBbIE
CBOJCTBAa CBeTa

Conep:xaHue yueOHOro MaTepuasa

Nutepdepenius cBera. KorepeHTHOCTh CBETOBBIX Jydeid. IHTepdepentys B
TOHKHX IIeHKax. [Tomocsl paBHOM TommuHbl. Koneia HeroTona. Mcnions3oBanue
uHTEepepeHIMY B HayKe U TexHuke. Judpakuus ceera. udpaxnus Ha menu B
napajuleNbHbIX Jydax. Judpakunonnas pemerka. [Tonsitue o ronorpagumu.

[Monspuzanus nonepeunsix BoiH. [lonspuszanus ceera. J[BoiiHOE mydenpenomiIeHue.

[Tonssponel. ucnepcus ceera. Bunel criektpoB. CriekTpbl ucimyckaHus. CleKTpsl
HOMJIOIEHH. YIbTpadHoeTOBOE U UH(PPAKpaCHOE N3ITydeHUs. PEeHTreHOBCKUE
nyuu. VX mpupona u cBOMCTBA.

IIpakTyeckoe 3ansaTue Ne 19 Pemenue 3anau «IIpenomnenne ceera.
JndpaxkmonHas pemerka»

IIpakTyeckoe 3ansaTue Ne 20 Pemenue 3anau «IIpenomnenne ceera.
JndpaxkuoHnHas pemerka»

IIpakTuyeckoe 3ansaTue Ne 21 Pemenue 3amau «I[Ipenomienue ceera.
Judpakimonnas pemerka

2,3

Pa3nes 6. CnenuajibHasi TEOPUs OTHOCHTEJIBHOCTH

OK 02, 03,
06,07,09
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Tema 6.1.

Copep:xaHue y4eOHOro MaTepuaa

CnenuanbHas MHBapMaHTHOCTL MOAYJSL CKOpocTM B Bakyyme. Iloctymarel OiiHmuTeiiHa. 2 1
Teopus [TpocTpaHcTBO M BpeMs CHIEIUAIIBHON TEOPHH OTHOCUTEILHOCTH.
OTHOCHTEJIbHOCTH |CBS3b MAacChl M SHEPTHH CBOOOTHON YaCTHIIBI. DHEPTHUs TIOKOS 2 1
IIpakTuyeckoe 3ansaTue Ne22 Pemenue 3amau «CBs3b MacChl U DJHEPTUU 2 2,3
CBOOOJHOM YaCTUIIBI. DHEPTHUS [TOKOS»
IpaxkTnyeckoe 3ansitue Ne23 Pemienue 3a1au «CBsA3b MacChl U SHEPTUU 2 2,3
CBOOOHOM YaCTHUIIBL. DHEPTHUS TOKOS»
Pazjen 7. DiieMmeHTHI KBAHTOBOM (PU3UKH 18 OK 02, 03,
Tema 7.1. Conep:xaHue y4eOHOIro MaTepuaJia 06,07,09
KBanToBas TemoBoe n3nyuenue. Pacnpesenenue s3Hepruu B CrieKTpe abCOIOTHO YEPHOTO 2 1
ONTHKA Tena.
KBanroBas rumnore3a [Tnanka. @otonsl. Buenmnuii GpoTosnexkrpuueckuii 3P deKT.
Buytpennuit porosapdexr. Tunsl porosnementos. lapnenue ceera. [lonsTtue o
KOPITYCKYJISPHO-BOJIHOBOM IPUPOJIE CBETA.
IIpakTyeckoe 3anaTue Ne24 Pemenue 3anau "dopmyna OWHIITENHA 11 2 2
dotordpdexra. DoToHbI"
IIpakTuyeckoe 3ansaTue Ne25 Pemenue 3agau "®opmyna DiiHIITEHA 1715 2 2
dororddexra. DoTonb!"
IIpakTuyeckoe 3ansaTue Ne 26 Pemenue 3anau «KBaHTOBas ONITHKAY 2 2,3
IIpakTuyeckoe 3ansaTue Ne 27 Pemenue 3anau «KBaHTOBas ONITHKAY 2 2,3
Tema 7.2. Coaep:xanue yueOHOro MaTepuaa
Pu3nka aroma Pa3BuTre B3III10B Ha CTPOEHHE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax 2 1
BoJlopoJia. SnepHas moaens aroma. OnbiTel 3. Pesepdopaa. Mozaens aroma
Bosoposa o H. bopy. ['unote3a ne bpoitns. CooTHOIIEHNE HEOTIPEETEHHOCTEN
I'eiizenOepra. KBaHToBBIE reHEpaTOPBI.
Tema 7.3. Copep:kaHue y4eOHOro MaTepuaa
dusuka EcrecTBeHHast palOaKTUBHOCTh. 3aKOH PaJHOaKTUBHOIO pacnana. CrocoOsl 2 1

aTOMHOTO siApa

HaOJIOZICHUS U PETUCTPAIINU 3apsDKEHHBIX yacTull. Dddext BaBunoa-UepeHnkona.
CtpoeHue aTOMHOTO sijipa.
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Jledext Macchl, SHEPIHsl CBA3M U YCTOMYMBOCTh ATOMHBIX siiep. SiepHble peakiuu. 2
HckyccTBeHHas palMOaKTUBHOCTD. JleleHne TAKeNbIX sSaep.

IlenHas sanepHas peakuus. YpasisieMas LienHas peakuus. S nepHbIi peakTop. 2
[TosrydeHne paguoakTUBHBIX U30TOIIOB U UX IPUMEHEHHE. bruosiornueckoe nencTeue
paZOaKTUBHBIX U3ITyYEHHUH. DJIEMEHTapHbIE YaCTHIII.

Koncyabranumn 5)
IIpome:KyTOUHASI ATTECTALMSA - IK3aMEH 10
HToOro nmo AMcuHMUILINHE 154
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3. YCJIOBMS PEAJIM3ALIMYA TPOTPAMMBI YUEBHOW
TV CHUILIAHBI

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

Peanuzauus nporpammbl AUCHUIUIMHBL TPeOyeT HaJIW4yus y4eOHOro kaOWHeTa
GU3UKK 711 IPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA, MPAKTHYECKUX 3aHSITHHA, B TOM
YHCJIe TPYNIOBBIX, HHAUBUAYAIbHBIX, MUCHbMEHHBIX, YCTHBIX KOHCYJIBTAIMM, TEKYIIIETO
KOHTPOJIS ¥ TPOMEKYTOUHOM aTTeCTAIIHH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

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

- JIOCKa YYeHHYECKasl.

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, BUCO-ayN0 MAaTepHalIbl, KOMITBIOTEPHBIC TTPE3CHTAIINH.

KommproTep mMeeT A0CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM, BBIXOI B
rII00aNbHYIO ceTh IHTEpHET, OCHAIICH JTUIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

3.2. Y4yeOHO-MeTOAMUYECKOe W HHPOPMALMOHHOe  olecrneyeHHe
peanu3anuu y4e0HOM JUCUUIINHBI

OcHoBHBIE yUeOHbIe U3IaHUSs

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

2. Hmutpuea B.®. ®usuka a8 mnpodeccuii W CENHATBHOCTEH
TexHudyeckoro mnpodwist: JlaGopaTopHblii mpakTukym: ydeOHoe mocobue/ 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 npodeccuonanpHoro 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 npodeccuoHanpHoro 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 YYeOHbIe U3TaHUs

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

7. Mycun, 0. P. ®usuka: konebanus, onTHKa, KBaHTOBas (hu3uKa: 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, 0. P. ®wusmka: MexXaHUWKa CIUIOIIHBIX CpEl, MOJIEKYJISpHAS
¢u3nka W TEepMOJMHAMUKA: ydeOHOE TocoOue s CpeaHero MnpogpecCHOHAIBHOTO
obpazoBanus / 10. P. Mycun. — 2-e uza., ucmp. u gon. — MockBa: U3narenscTBo
FOpaiit, 2020. — 163 c¢. — (Ilpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-
03000-6. — Tekct: omekrponnbii // OBbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/

HNHuTepHeT-pecypcenl

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 mocTyma K 00pa30BaTeabHbIM

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  xoyuieKuusi  [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 (Slnepuas dbusuka B MaTepHeTe)

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

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

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

MeTtoauyeckue yKa3aHusi [Jsi  OOyYaIOIIHXCS 1O  OCBOEHHIO
AACHUTLTNHBI
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25. Meroanueckue yKazaHUS I OOy4aloUIMXcs IO  BBITIOJHEHHUIO
MPaKTHYECKUX padoT.

26. Meroauueckue yKazaHUS JJs  OOy4aloOUIMXCs TIO BBITIOJHEHHUIO
J1a00paTOPHBIX padoT.
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4.  KOHTPOJIb HW OLEHKA
YYEBHOU JUCHUIIJIMHbI

4.1.

PE3YJIbBTATOB OCBOEHMU

@opMbI 1 METOAbI KOHTPOJISI U OLIEHKH Pe3YJIbTATOB 00y4eHH sl

Pe3ysabTaTrnl 00yyeHus

Dopmbl U
MeTObl KOHTPOJIS H
OLICHKH Pe3yJIbTaTOB

00y4eHust
Ooujue komnemenyuu: Texymuii KOHTPOJIb:
OK 02 OcymiecTBisaTh TMOHWCK, aHAIW3 W WHTEPHpETauio HHOOpMAIWH, | - ompoc YCTHBIN
HE0OXO0IMMOM sl BHITTOJTHEHUS 33729 TPO(HEeCCHOHATTLHOM e TEIILHOCTH. (ppoHTANTBHBI);
OK 03 IInanupoBaTh U pealv30BBIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U | - TECTHPOBAHHUC;
JUYHOCTHOE Pa3BUTHE. - BBITIOJIHEHUE
OK 06 [IposiBiATH rPAKIAHCKO-TTaTPUOTHYECKYIO MO3UIIMIO, | TUCBMEHHOW PabOTHI;
JIEMOHCTPUPOBATh OCO3HAHHOE IIOBEJCHME HAa OCHOBE TPAJULMOHHBIX | - BBITIOJIHCHUE
00IIeUeT0BEYECKUX EHHOCTEH, MPUMEHSITh CTaHJAPThI | MIPAKTUUYECKOH pPabOThI
AHTUKOPPYIIIMOHHOTO TIOBEICHHUSI. (MHAMBUYaTbHAS
OK 07 CopelicTBOBaTH COXPAHEHUIO OKpYy-Karoleu cpenbl, | popma paboThI)
pecypcocOepexennto, dA(h(OEKTUBHO  JEWCTBOBAaTH B YPE3BBIYAMHBIX | - BBITIOJIHCHUE
CUTYaIUsX. nabopaTopHOl PabOThI
OK 09 Ucnons3oBath HHOOPMAIIOHHBIE TEXHOJIOTHH B IPOpecCnOHanbHOH | (ppoHTanbHas  Qopma
NEATETHBHOCTH. paboThl)
Ilpeomemmnoie pesyromamol: [TpomexxyTouHas
- cOpMHUPOBAHHOCTH TMPEACTABICHUH O poOIM M Mecre (U3MKU B | aTTECTAlUs B 1

COBPEMEHHOM Hay4HOM KapTHHE MHUpA; MOHUMaHUE (PU3NYECKON CYIIHOCTHU
HaOmonaeMpix BO BceneHHol siBneHHi, ponu ¢u3ukud B (HOPMUPOBAHUU
Kpyrozopa ¥ (YHKIHMOHAJIBbHON TIpPaMOTHOCTH 4YEJOBEKa JUIsl pelIeHUs
MPaKTUYECKUX 3a/1a4;

- BIIQZICHUE OCHOBOIIOJIATr AFOIIMMHU bu3UIeCKUMHU MTOHSTUSIMU,
3aKOHOMEPHOCTSIMHM, 3aKOHAMH W TEOPHUSIMHU; YBEPEHHOE HCIOJIb30BaHUE
(bU3UYECKON TEPMUHOJIOTUN U CHUMBOJIUKH;

- BJIaJICHHE€ OCHOBHBIMH METOJAMH HAyYHOTO MO3HAHMS, UCIOJIb3yEMbIMU B
(dusuke: HaOIIOIEHUEM, OTTUCAHUEM, U3MEPEHUEM, DKCTIEPUMEHTOM;

- yMmeHus 00pabaTbIBaTh pe3yNbTaThl U3MEpPEHUIl, OOHapYyXUBATh
3aBHUCHUMOCTh MEXAy (PM3MYECKHUMH BEIMYHMHAMH, OOBICHATH MOTy4eHHBIC
pe3yabTaThl U JIEIaTh BHIBOIBI;

- chopMHpPOBAaHHOCTH YMEHHUS peliaTh GU3NUECKUe 3a7auu;

- chOpPMHUPOBAHHOCTh YMEHHUS TNPUMEHSTh TMOJTyYEHHbIE 3HAHUS IS
OOBSICHEHUSI yCIOBHH TpOTeKaHUs (U3MUECKUX SBIEHUN B MPHUPOJE,
npodeccuoHaIbHOW cepe W sl TMPUHATHS TPAKTUICCKUX PEIICHUA B
MOBCETHEBHOMN KU3HH;

- ¢hOpMUPOBAHHOCTHh COOCTBEHHOM MO3UIIUU TIO OTHOIIEHUIO K (PU3HIECKOM
nH(OpMaIIUY, TOTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

cemectpe B  (opme
mudpepeHInPOBaHHOTO
3ayeTa, BO 2 CEMecTpe —
B (hopme HK3aMeHa.
Meton MPOBEJICHUS
IIPOMEKYTOUHON
aTTecTaluu -
BBINOJIHEHUE
KOMILIEKCHOTO 3aJ[aHus

4.2. ®DoHA OLEHOYHBIX
aTrecTaluu 00y4YarUUXCcsl MO0 JUCHUNIUHE

Iloka3aTe/m U KPUTEPHUHU OLCHUBAHNS KOMIIETEHIIM A
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Cpeacrs aJada IPOBCIACHUA

MPOMEKYTOYHOM




Ilokazarenu wu KpUTCpHUHU  OLICHHBAHMA KOMHCTCHHI’Iﬁ, OIMMCaHHUEC  IIKall
OOCHHUBAHUA COACPIKATCA B IIPUTOKCHHUN 1.

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

MeToanyeckue MaTepuaJIbl
MeTtonuueckre marepuainbl, ONpPEIesSole MPOoLEaypbl OLCHUBAHUS 3HAHMIM,

YMEHHI, XapaKTepU3yIOIMnUX (POpMHUPOBAHNE KOMIIETCHIIUMN, COEPKATCS B MPUIIOKEHUN
1.
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Ipuioxkenne 1
KoHTpo/IbHO-0LIEeHOYHBIE CpeIcTBa
JJ1s1 IPOBe/IeHUsI MPOMEKYTOYHOI aTTecTAlMU N0 JMCIHUIIHHE

OY/1.10 ®usuka (yriry0JieHHbIH YPOBEHb)

1.1. ®opma npomekyTOUHOI aTTecTauu: IK3ameH (2 cemectp).

1.2. Cucrema oueHMBaHHSA Pe3y/IbTATOB BbINOJHEHNUS 3aJaHUI

OneHuBaHue pe3yabTaTOB BBINOJHEHUS 33JaHUN MPOMEKYTOUHON aTTecTaluy O0ydJaroluXcs
OCYIIECTBISETCS HAa OCHOBE CJICAYIOUINX MPUHIIUIIOB:

JIOCTOBEPHOCTH OLIEHKM — OLIEHUBAeTCs YypPOBEHb C(HOPMUPOBAHHOCTH 3HAHUM, YMEHHH,
MPAKTUYECKOTO OIMbITa, OOMUX U MNPO(ECCHOHATBHBIX KOMIIETCHIMNA, MPOAEMOHCTPHPOBAHHBIX
00y4aroIMMHUCS B XOJI€ BBINIOJIHEHUS 3a/1aHUs;

aJICKBaTHOCTU OLICHKH — OLIEHKA BBITIOJHEHUS 3aJlaHUil OJDKHA MPOBOAUTHCS B OTHOIICHUH
TeX KOMIIETEHINH, KOTOpble HEOOXOAUMBI U1 3PPEKTUBHOIO BHIIIOJHEHUS 3aaHUS;

HA/IGKHOCTH OIICHKH — CHCTEMa OIICHMBAHUWS BBHIMOJHEHUS 3aJaHuil JTOJbKHA 007anaTh
BBICOKOM CTENEeHbIO YCTOMYMBOCTH MPHU HEOJHOKPATHBIX OLIEHKAX YPOBHSA C(HOPMHPOBAHHOCTU
3HaHUH, yMEHUH, TPAKTUIECKOTO OMBITA, OOLINX M MPO(EeCCHOHATBHBIX KOMIIETCHIUH 00yJaloNIiXCs;

KOMILJIEKCHOCTH OLIEHKH — CHUCTEMa OLEHHBAHMS BBINOJHEHMS 33/aHUil JOJKHA MO3BOJATH
WHTETPATUBHO OIICHUBATH O0IINE U MPOPECCHOHATBHBIC KOMIICTCHIINN 00yJatONTNX S,

OOBEKTHUBHOCTH OIIGHKM — OLI€HKA BBIIIOJHEHUS KOHKYPCHBIX 3a/JlaHUil Jl0JKHa OBITh
HE3aBUCHUMOH  OT  OCOOEHHOCTEeH  MpPO(PECCHOHATBHON  OpHEHTAllMM WM  [PEINOYTCHUN
IIperoiaBaTesiei, OCyIEeCTBISIONMX KOHTPOJIb WK aTTECTAlHIO.

[Tpu BBITOTHEHUH TIPOIIETYDP OLCHKH 3aIJaHIH NCTIONB3YIOTCS CIEAYIOIINE OCHOBHBIE METOIBI:

METOJl pacyeTa NepBUYHbIX OAJUIOB;

METOJI pacyeTa CBOJHBIX OAJIJIOB;

Hcnonb3yercs Ty OanbHas IIKaja Ul OLIEHUBAaHUS pe3yIbTaToOB 00YUYEHUS:

[lepeBon nsiTh GaTPHOM IIKAJIBI yYeTa PE3yJIbTAaTOB B MATH OAbHYIO OIIEHOYHYIO MIKAITY:

Ounenka Kosnn4yecTBo 0a/1510B, HAOpaHHBIX 32 BHIIOJIHEHHE
TEOPeTHYECKOT0 U MPAKTHYECKOr0 3a1aHu,
cpeaHMii 0aJ1J1 MO0 HTOraM aTTeCTAllNU

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

1.3. KOHTpPOJILHO-01I¢eHOYHBbIE CPeACTBa
1.3.1 3apanue:
3aganue:
1.CoGecenoBanue no Borpocam (2 Bonpoca).
2. Pemnts 3amauy.

IIpumepHbIe BONPOCHI codece10BaHUS

1 MexaHnueckoe IBHXEHHUE: OMpPENENICHUE, TPACKTOpHs, MPONAECHHBIN MyTh, MEpPEMENICHUE,
CBSI3b MIEPEMELIEHHUS C KOOPIUHATAMH TEJIA.

2 PaBHOMEPHOE ABMKEHHE: ONIPEACICHUE, CKOPOCTh, IEPEMEIIICHUE, YPABHEHHUE IBUKCHUS.

3 I'paduk paBHOMEpPHOTO BIXKEHUS. PaccMOTpeTh Ha mpumMepe:

4 PaBHOYCKOPEHHOE JBHKEHHUE: ONIPENEIICHNE, YCKOPEHHE, CKOPOCTh, IEPEMEIIEHNUE.

5 I'paduk ckopocTy IpU PaBHOYCKOPEHHOM JIBIXKEHUH. PaccMoTpeTs Ha mpumepe:
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6 CBoOomHOE mazeHUE Tell. Y CKOpeHHe CBOOOMHOro majaeHus. KuHemaTtudeckue ypaBHEHUS
pu CBOOOTHOM TIa/ICHHH.

7 JIBUKEHUE MO YTJIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

9 Unepuus. [lepriit 3akoH HeroToHA.

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

11 Tpertwnii 3akoH HproTOHA 1 €10 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. Ummiynbe Tena. 3aK0H COXpaHEHUSI UMITYJIbCa

18 Mexanudeckas paboTa U MOIITHOCTb.

19 Kunerunueckasi sHEpTuUs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHUH.

22 CpoboaHble U BBIHYKIEHHbIE MexaHUdeckue Kosebanus. [lapamerpsl konebaTeabHOTO
nekenus. [lepuoa konebanuit MaTeMaTUYECKOTO U MPY>KUHHOTO MASITHUKA.

23 MexaHUYeCcKUe BOJHBI: OMPE/C/ICHNE, YCIOBUS BOSHUKHOBEHHUS, BU/bI BOJIH, JJIMHA BOJHBI.

24 3ByKOBbIE BOJIHBI: OMpEIETICHNE, UICTOUYHUK 3BYKOBBIX BOJIH, CKOPOCTh 3BYKa B Pa3JIMYHBIX
cpenax, XapakTepUCTUKH. YJIbTPa3BYK U €ro NpUMEHEHHE

25 OcHoBubie nonoxkeHnuss MKT u ux ombiTHOE 00OCHOBaHWE. XapaKTEPUCTHUKUA MOJICKYJI:
aTOMHasl Macca, Yuciio ABOraipo, KOJMYECTBO BEIIECTBA, MOJISIpHAs Macca.

26 CtpoeHue TBEpbIX, )KUJIKUX U ra3000pa3HbIX TEI.

27. Wnpeanvubii raz. OcHoBHOe ypaBHeHMe MKT. CBsA3p naBiieHHUs] HIEaIbHOTO rasza cC
KMHETHYECKOM PHEpruei MmoCTyINaTeIbHOr0 ABIKEHUS MOJeKyil. CBsA3b JaBJICHUS WEATBHOTO Ta3a C
IJIOTHOCTBIO rasa.

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

29. YpaBHeHuUe COCTOSIHUS HAcaIbHOTO ra3a (ypaBHeHHue MenpaeneeBa-Knaneiipona).

30 M3oTtepmudeckuii mpoiiecc: onpezeneHue, 3akod boiins-MapuoTra, rpaduku mpoiecca.

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

32 M30xo0pHBIii mportiecc: onpesaenenue, 3akoH lapms, rpaguku mporecca.

33 [NapooOpa3oBanue: ucrapeHue, KUIeHune. Y qenpHasi TerioTa napoopa3oBaHus.

34 HacebleHHbld n1ap. 3aBUCUMOCTb JIaBJIEHUSI HACBIIIEHHOTO TIapa OT TEMIEPaTyphl

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

36 Kpucramueckue Tena u amopdusbie Tena. [lnasiaenue. Y nenpHas TEIioTa iaBIeHUS.

37 BHyTpeHHss dHeprus. BHyTpeHHsSI dHEprusi OJHOATOMHOTO HealbHOro rasza. CrnocoObl
W3MEHEHUs BHYTPEHHEH YHEPTHUH.

38 Pabora B TepMOAMHAMUKE.

39 IlepBwlii 3aKOH TepMOAMHAMHUKH. lIpuMeHeHMe mnepBOro 3aKkoHa TEPMOJAMHAMUKH K
M30IIPOLIECCAM.

40 DOnexrpuueckoe mosie. CBOWCTBA JIEKTPUUYECKUX IOJEHM M MX CHIIOBBIE XapaKTEPUCTUKH.
3axoH KyrnoHna

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

422nekTpoeMKoCcTh. KoHeHcaTophl. DHEprus 3apsSKEHHOT0 KOHIEHCATOpa.

43 Buasl coeIMHEHUS! KOHJEHCATOPOB

44 DneKTpUYECKH TOK: OIpee/ICHHe, HalpaBJICHUE, XapaKTEepUCTHKU. 3akoH Owma ist
ydacTka 1enu
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45 TlocnemoBarenbHOE W MapajUICIbBHOEC COCIWHEHHWE TPOBOJHUKOB, OCOOCHHOCTH OTHUX

COE€IUHEHUN

46 DJ1C. 3akon OmMa aJ1s1 TOJIHOM LEIH

47 Pabota u MoTHOCTh ToKa. TeruioBoe neiictue Toka. 3akoH [[xoyins-JleHna.

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

48 DneKkTpuuecKuil TOK B mOIynpoBogHuKax. CoOCTBEHHAs MPOBOAMMOCTD MOTYITPOBOIHUKOB
49 ITpoBOAMMOCTH MOJTYIPOBOJIHUKOB MPHU HATUYUM TPUMECEH.

[TomrymmpoBOTHUKOBEIE IPUOOPHI

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

noyist (MarHUTHasT WHIYKIUS, MarHUTHBIA TOTOK, HANPSXKEHHOCTh, MarHUTHAas MPOHUIIAEMOCTb
Cpelibl). DHEPTUsi MAarHUTHOTO MO

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SBneHue 31eKTpoMaruuTHo uHaykuu. [Ipasuno Jlenia.

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

54 SIBnenune camounaykuuu. ManykruBHocth. DIC caMOMHIYKIIMU

55 CBoOoaHbIE W BBIHYKACHHBIE JJIEKTPOMAarHUTHbIE KoseOanus. KoneOaTenmbHBIH KOHTYP.

[Tepnoa cBOOOHBIX DJIEKTPUUECKHUX KOJICOaHUI

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

KOHJACHCATOPOM. I[eﬁCTBYIOHlHe 3HAUYCHHA CUJIbI TOKA U HAIIPAKCHUA

57 Tpancpopmaropsl. Koaddumment tpanchopmanmu. [pumenenus TpancpopmaTopos.
58 DnexTpoMarHUTHbIE BOJHBI M HX JKCHEpUMEHTanbHOe oOOHapyxeHue. CBoiicTBa

AJEKTPOMAarHUTHBIX BOJIH. OTPBITHIN KOJIeOaTEeNbHBIN KOHTYP

59 Uzobpetenne paauo A.C. [Tonossim. [Ipuniun paguocssizu

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

61 [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 NndpaxpacHoe 1 ynbTpadroieToBoe 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 Bonopoaa no bopy

73 OTKpbITHE PAAUOAKTUBHOCTH. O-, B-, Y- U31ydeHus. PaqnoakTUBHBIE IPEBPAILICHUS
74 S nepHbie cunbl. CTpoeHUE aTOMHOTO s11pa

75 DHeprus CBSA3M aTOMHBIX sJiep. S iepHble peakluu

76 Jlenenue TsokenbIX aaep. Llenuble spepHble peakiiu

77 SInepneliil peaktop. TepMosaepHbIe peakiuu

78 3aKOH paiMOaKTUBHOTO pacnaza. [loaydeHne paguoakTUBHBIX U30TONIOB M UX IPUMEHEHHUE.

buonornueckoe neicTBrE paAOAKTUBHBIX U3TyYEeHUN

BU/JIBI

79 DNEKTpUUYECKUI TOK B 3JIEKTPOIUTAX. DIEKTPOJIU3 U Er0 3aKOHBI
80 Dnextpuyecknuid Tok B razax. Hecamocrosrenbnsiii pazpsan. CaMOCTOATENBHBIN pa3psal U €ro

81 DnexTpuyecknuil TOK B BAKyyMe

82 Iloctynats! DliHmTeNHA. [IpocTpaHCcTBO U BpeMs CIELIMAIBHON TEOPUU OTHOCUTEIBHOCTH
83 CBs13p Macchl M DHEPTUU CBOOOIHOM YaCTUIIBI. DHEPTHS TTOKOS
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IIpumepHbIe NpaKTHYECKHUE 32IAHUS

ITepeyens 3anau:

1. ABTOMOOWJIb yAanseTcs OT MOCTA, IBUrasich PAaBHOMEPHO U MPSIMOJIMHEHHO 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, mpoezxaeT 20 M 3a 2¢. Onpeaenure, Kakol MyTb OH
MPOEAET P ABUKEHHUH C TOM k€ 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 PU ATOM paccTosiHue 125m?

5. Uepe3 CKOJIBKO BpPEMEHH OCTAHOBUTCS aBTOMOOMIL Maccod 1000 Kr, ABMKYIIMHCSA CO
CKOpPOCTBIO 72 KM/4, €CIIM BBIKIIOUUTH JBUTarenb? CpenHss cuiia compoTUBICHHS ABMKeHHIO 0,2
kH.

6. JIBa Msiua OpoIeHBl BEPTUKAIBHO BBEPX CO CKopocThio 36 kM/4 u 18 km/u. Ha kakoit
BBICOTE KHHETHYECKas YHEPTrHsl KaXKI0T0 Ms4a CTAaHET PaBHOM ero MOTeHIIUaIbHON?

6. B mporiecce M30XOpHOTO OXJIAKACHUS JaBIICHUE Ta3a YMEHBIMIOCH B 3pa3za. Kakoil Obuta
HavaJgbHas TeMIlepaTypa rasa, eclii KOHeUHas TeMIleparypa cTajia paBHOU 27°C u 47°C.

7. g n300apHOro HarpeBaHus rasza, KoJIu4yecTBo BeuiecTBa koroporo 800 monb, Ha 500 K emy
COO0IIMIN KoMruecTBO TermioTsl 9,4 MJk. Omnpenenuts paboTy raza U U3MEHEHHUE €ro BHYTPEHHEH
SHEPrUuu

8. Ha ckonbko HM3MEHHWIIACh BHYTPEHHS SHEPrusi rasa, €clii €My COOOIIUIN KOJIUYECTBO
terotel 20 xJx m coBepmman padory Haxm razom 30 k/[x? ecnmu emMy COOOMIMIM KOJUYECTBO
terioTsl 30 k/[x u coBepimnu paboty Haa razom 40 kJ[x?

9. Kakoe konMuyecTBO TEIUIOTHI HYXKHO I€penaTh TIa3y, 4TOObl €ro BHYTPEHHSsSI SHEprus
yBenmuumiach Ha 45 kJ[x, u mpu 3ToM ra3 coepiuui padory 65 kJx u 0,5 Mx?

10. Ha xakoM paccTOsSTHUM HaxOJATCS APYr OT Jpyra ToueuHsle 3apsabl 2 HKn u 5 K, ecnu
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 BETUYMH U UX €UHHI] U3MEPEHUS;

- BEpHO O(OpPMIIIET COMYTCTBYIOIIME OTBETY 3amucH (Qopmys, rpapuku,
PUCYHKH, CXEMBI;

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

- TOCJEI0BATENbHO, YETKO, CBSA3HO, JIOTMYHO U 0€30IMOO0OYHO H3jaraer
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  BBISBICHUM  B3aUMOCBSI3W  (PU3UYECKUX  SIBIICHUH,
3aKOHOMEPHOCTEN;

23



- B OCHOBHOM TMIPaBWJIbHO, 0€3 W3MEHEHHS OCHOBHOW CYTH, MaeT
ONpeNIeJICHUs]  TOHATHH,  HWCHOJB3YIOTCS  HAy4YHBIE  TEPMHHBI  TIpU
UCTOJIKOBAaHUHM 3aKOHOB, TEOpHUH, (PU3NYECKMX BEIMYMH W MX EIUHHI]
U3MEpEHUs;

- BEpHO, HO C HE3HAYUTEIHHBIMH OLIMOKAMM BBINOJHSET 3armucu (HopMmyl,
rpad UK, pUCYHKH, CXEMBI;

- TP OTBETE JEMOHCTPUPYET CaMOCTOSTEIBHOCTh CYXKIAEHHH, BBIBOMBI
BEpHbIE, HO HEIOCTaTOYHO apryMEHTUPOBAHBI;

- B ONpEIEICHHON JIOTMYECKOW IOCIEe0BaTEIbHOCTH YUeOHBIH MaTepHal
U3JIaraeT, Mpyu OTBETE Ha BONPOC JIOMYCKAEeT HECYLIECTBEHHBIC OIIMOKH U
(umm) He Oojee IBYX HENOYETOB, KOTOpPBIE CTYICHT MOJXET HCIIPAaBUThH
CaMOCTOSITENIPHO TpU TpeOOBAaHWHW TMPEMOAABATENS; MJAeT IPaBHIbHBIC
OTBETHI HA COMYTCTBYIOIINE BOIPOCHI

- PAacKpbIBa€T OCHOBHOE COJAEp)KaHME Yy4YyeOHOro marepuajia, HO
O0Hapy>KUBAIOTCSl CYLIECTBEHHbIE NpOOENbl B MOHUMAHUU B3aMMOCBSI3U
(bU3NIECKUX SIBICHUHA U 3aKOHOMEPHOCTEHH;

- JIONyCKaeT OMIMOKU B ONPEAEICHUN M UCTOJIKOBAHUU OCHOBHBIX MOHSTHUH,
3aKOHOB, TCOpHﬁ, (bHBI/II-IeCKI/IX BCJIIMYMH W UX CIUHHL U3MCPCHHA, KOTOPLIC
MOXET HCIPAaBUTh CAaMOCTOATENBHO WM HpU HEOOJBIION I[OMOIIU
IpenojaBaTes;

- C CYLIECTBEHHBIMU OIIMOKAMHU BBINOJIHSACT 3amMch (HOpMys, rpaduKoB,
PUCYHKOB, CXEM, KOTOPBIC CTYACHT IIOCJIC 3aMCyaHusa  YCTpPaHACT
CaMOCTOSITEIIbHO;

- CaMOCTOSITETIHbHO (OPMYIHPYET OTBET Ha BOIPOC, NMPUBOJUT YACTUIHO
BEpHbIE ApPryMEHTHI, OT/AEIbHBIC BBIBOJBI HEJIb3sl CUUTAThb BEPHBIMH U
000CHOBAHHBIMH;

- HapylleHa JIOTHYeCcKas IOCIEeJ0BATENIbHOCTh H3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE Ha BOMPOC AOIYIEeHa OJHa Ipy0as omuroka u (Uian)
Oosiee ABYX HEIOYETOB; CTYAEHT HMCIBITHIBAET 3HAUMTEIbHbIE 3aTPYAHEHUS,
OTBCYAd Ha COMYTCTBYIOIHNE BOIIPOCHI

0,5

- CTYJIEHT HE MOXET OOBACHUTh (PU3MUECKON CYITHOCTH paccMaTpUBAEMBbIX
SIBJIGHUA W 3aKOHOB, BBIIBUTH B3aMMOCBS3M (PU3NYECKUX SBJICHUN W
3aKOHOMEPHOCTEN;

- HE 3HAeT WM JACT HEBEPHOE OIPEIEICHHE M HCTOIKOBAHME OCHOBHBIX
MOHATHU, 3aKOHOB, TEOPUH, PU3NUECKUX BETMYMH U X €IUHHI] U3MEPEHUS;
- HE BEPHO BBINOJIHSIET 3aUCh POpMYI, 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 0003HAYE€HBI CUMBOJIBI B YCIIOBHH 3aJ1a4H M B OpMyIIax, 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 CHMBOJIOB B YCJIOBUH 3a1auu, 1 0,3
HETOYHOCTH B (DOPMYIIax, HCIOJIH3yEeMbIX B PEIICHUU 337291
- 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 OCYIIIECTBIISICTCS TI0 AJITOPUTMY: ITEPEBO/T €IMHHMII 0,3
n3MepeHus: GU3NYECKUX BETUYUH B MeXTyHaApOAHYIO CUCTEMY €AMHHII
(CH); 3amuch He0OXOAMMBIX (U3NIECKUX (POPMYIT; MAaTEMaTHYECKUI pacyeT
1o gusuyeckoii hopmyrne
- QITOPUTM PEIICHUS 33]Ja9d OTCYTCTBYET 0
IHepeBoa exnuul usmMepenus pusnyeckux BeaM4nH B MexayHapoanyr | MakcuMaJbHbI
cucremy equnun (CH) i 0amxa —0,3
0aJu1a
- BEpHO IEPEBE/ICHBI PACUYCTHI IIEPEBO/IA BCEX CIUHUIL U3MEPCHHS 0,3
¢busnueckux BennynH B MexayHapoanyto cucremy eaunuil (CH)
- momyieHa 1 ommOKa Mpu MPOBEACHUN pacueTa MepeBo/ia eMHHIL 0,2
n3MepeHus: Gpuzndeckux BenuurH B MexayHapoanyto cuctemy eaunuil (CH)
- IOTIYIIEHBI 2 OMIMOKY TIPU MPOBECHUH pacueTa MepeBoa eIuHUI] 0,1
n3MepeHus: Gpu3ndeckux BeanyrH B MexayHapoanyto cuctemy eaunun (CH)
- HEBEPHO MPOBEJIEHBI PACUEThI MEPEBOIA BCEX SIUHUI] U3MEPEHUS 0
buszndeckux BennurH B MexayHapoanyto cuctemy enunauil (CH)
Hcnouab3oBanue pusn4ecKux (popmy. A pelieHus 31244 MaxkcumajbHBI
i 0as1 —
0,5 6an1a
- BEpHO U TMOCIIC0BATEIIHLHO 3aIMCAHbI BCe (DOPMYITBI B COOTBETCTBHUH C 0,5
CUMBOJIMKON, HEOOXOAUMBIE JIJIsl YCTAHOBIIEHUSI COOTHOIIICHUS
CYIIECTBYIOIIETO MEXTY (GU3HISCKUMU BEITHUYNHAMU
- IPaBWJILHO COCTaBIICHBl YPAaBHEHUS, CBSI3bIBAIONINE (PH3NUECKIE BETUYHHbI
- BEPHO, HO HETOCEA0BATEILHO 3aITUCaHbl JOPMYIIBI B COOTBETCTBUU C 0,4
CUMBOIIUKON, HEOOXOAUMOM NIl yCTAaHOBIIEHUSI COOTHOIIICHUS
CYIIECTBYIOIIETO MEXTY (PU3HISCKUMU BEITHUNHAMHI
- IPaBUJILHO COCTaBIICHBI YPABHEHUS, CBS3BIBAIONTNE (PU3NUECKUE BETUIMHBI
- (hopMyITBI 3aITMCaHbI MTOCIIEIOBATEIHHO, 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 3anKcaHbl HEMOCIEA0BaTEIHLHO, HEBEPHO 3anucana 1 ¢opmyrna 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
(u3HYECKUEe BETMUNHBI

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

MaxkcumMajabH
bl 0aa — 0,5
0aJ110B

- BEpHO MPOU3BECHBI BCE MATEMAaTUIECKUE PACUETHI 0 BCeM (PU3HUECKUM
(dbopMysIaM B COOTBETCTBUU C SAMHUIIAMH U3MEPECHUN (PU3UYECKUX BEITHUUH
(Cn;

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

0,5

- BEpPHO MPOM3BEICHBI MATEMATHYECKUE PACUETHI 110 BCeM (PU3HIECKUM
(dhopMyIilaM B COOTBETCTBUU C CIMHUIIAMU H3MEPCHUN (PU3HUSCKUX BEITMUUH
(CH),

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

0,4

- HEBEPHO MTPOM3BE/ICH MaTeMaTUueCKuil pacueT mo 1 ¢pusuveckoit popmyiie,
HO B COOTBETCTBUU 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 senuyud (CH);

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

0,2

- HCBCPHO MPOU3BCACHBI BCC MATEMATUICCKHEC PACUYCThI

0

OtBer nmocJie pemieHus 3a1a4u

MakcuMaJbHBI
M 0aya —
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 PeIIeHUS 3a/IaHus TTOCIIE0BATENHFHO, CBSI3HO, JIOTUYHO, BHIBOJT
apryMEHTHPOBaH U 000CHOBaH; MPaBUWIILHO U OOCTOSITEIBHO 1a€TCS OTBET
(OTBETHI) HA CONYTCTBYIOLIME BOMPOC (BOMPOCHI)

0,3

- He3HAUYUTEJIbHO HapyllleHa MOCIe0BaTeIbHOCTD, JJOTHKa 00BICHEHUS
pelIeHus 3a/1aHusl, BBIBOJIbl apT'yMEHTUPOBAHbl 1 OOOCHOBAHBI; CTY/IEHT
HCIIBITHIBAET HE3HAUNTENBHBIE 3aTPYAHEHUS, OTBEUYasl HAa CONYTCTBYIOLIHE
BOIPOCHI

0,2

- 3HAQUUTENHHO HapyIlIeHa MOCIEA0BATEIHHOCTD, IOTUKA OObSICHEHUS
pereHus 3a1anust (CTYICHT HE MOXET OOBSICHUTH, KAKUM 00pa30M MPHUIIENT K
PEIICHHUIO 3a/1aHus), BBIBOABI HE MOTYT CUUTATHCS ApTYMEHTHPOBAHHBIMU H
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 aTTeCcTallid MPOBOJIUTCS B y4eOHOM KabuHeTe
«Dusukay, madbopatopuu HUUKH.

1.5 YVYu4eOHo-MeTOoaAMYecKOe W HMH(POPMALMOHHOe o0ecrevyeHHe /1Jsi MPOBedeHUs
NMPOMEKYTOYHOM aTTeCTAMHU

OcHoBHBIE yUeOHbIE U3IaHUS

1. ImutpueBa B.®. ®dusuka mas npodeccuil W CrenHaTbHOCTEH TEXHHUYECKOTO MPOQuIIs:
y4eOHUK IS CTYyJ. yUpexaeHuit cpe. npod. odpaszosanus / B.®. [Imutpuena. - 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 TpakTUKyM: ydebHoe mocodue/ B.®. Imutpuena, A.B. Kopxyes, O.B. Mypra3una :
(5-e wm3n.) (B oanmekrponnom ¢opmare) 2019. https://academia-library.ru/catalogue/4831/413933/
https://academia-library.ru/

3. Kamamawmkos, H.II. @usuka B 2 4. Yacth 1: y4eOHMK W TPAKTUKYM JUIS 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. Kanamnukos, C. E. MypaBbeB. — 2-¢ u34., UCHP. U IOI. —
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: yue6nuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.- 342c¢.-
(Cpennee npodeccronanpHoe oOpazoBanue). ISBN 978-5-406-06464-1

JlonoJIHUTe/IbHBbIE Y4eOHbIe U31aHus

6. BacunseB, A. A. @usuka: yueOHOe mocoOue M CPEeaHEro MNPOQPecCHOHATBHOTO
obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u3., ucp. U A011. — MoCKBa:
WznarensctBo FOpaiit, 2020. — 211 c. — (IIpodeccronansrnoe obpazoBanue). — ISBN 978-5-534-
05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, 10. P. ®usuka: xonebaHus, onTHka, KBaHToBas (u3uKa: ydyeOHOe mocoOue Jyis
cpemHero npodeccuonansHoro oopazosanus / 10. P. Mycun. — 2-e u3j., ucnp. u gorm. — MockBsa:
WznarensctBo FOpaiit, 2020. — 329 c. — (IIpodeccronansnoe obpazoBanue). — ISBN 978-5-534-
03540-7. — Texcrt: anexkrponnsiii / IBC IOpaiit [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. — (IIpodeccuonanbroe
obpaszoBanmne). — ISBN 978-5-534-03000-6. — Texkcr: anekrponusiii / DbC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/

HNHTepHeT-pecypcesl

9. www.fcior.edu.ru (dPenepanpHblii  TEHTp HH(DOPMALMOHHO-00pPA30BATEIBHBIX
pecypcoB)

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

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

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

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

14. www.st-books.ru (JIyumas ydeOHast auteparypa)

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

16. www.ru/book (DniekrpoHHasi OUOIHMOTEUHAs 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 (Exmnas xosurekims nu@poBBIX  00pa30BaTeabHbIX
eCypCcoB

19.24 https//fiz.1september.ru (Yuyebuo-Meroanueckas razera «Pusuka»)

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 sl 00yJaronMxcs 10 BHITOTHEHHIO J1a00paTOPHBIX padoT.
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