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1. HACIIOPT PABOYEH MPOI PAMMbI YYEBHOW JUCIATILIIVHBI
OY.10 ®U3BUKA (YTIYBJEHHBIN YPOBEHD)

1.1. O6snacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamma y4eOHOM NHUCUMIUIMHBI SIBJISETCS YacThIO IIPOrPAMMBbI
MOATOTOBKHU crnienuanuctoB cpeanero 3BeHa (nanee — [IIICC3) B cootBercTBUU ¢ PI'OC
CIIO no crnenumansaocty 21.02.01 Pa3zpaboTka u skcrutyatanus He(QTSHBIX M Ta30BBIX
MECTOPOKICHUMU.

1.2 Mecro y4eOHON AUCUMIUIMHBI B CTPYKTYpe NpOrpaMMbl INOATOTOBKH
CIELHAJIMCTOB CPEHEro 3BeHA:
YueOHas nucHUIUIMHA BXOAUT B 001meoopa3zoBatenbHbii muki [TTICC3.

1.3. lleqiu 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHS Y4eOHOM JUCHHUILINHBI:

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

OK 1. Ilonumarh CyHIHOCTh M COLHUAIbHYIO 3HAYUMOCThb CBOEH Oyaymiei
npodeccuu, NposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIBHOCTD, BHIOUPATH TUIIOBBIE METOJIBI U
CIOCOOBI BBINIOJIHEHUSI MPOQECCUOHANBHBIX 3a/lay, OLUEHUBATh MX A((PEKTUBHOCTH H
KaueCTBO.

OK 3. [IpyauMats penieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTyalUsX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh MOUCK U HMCIOJIb30BaHKHE WHOOpPMAIMKM, HEOOXOAUMOMN IS
(¢ (PEKTUBHOTO BBIMOJHEHUS MPOGECCHOHANBHBIX 3a/ad, MPOPECCUOHAIBHOTO H
JMYHOCTHOI'O Pa3BUTHSI.

OK 5. Hcnonb3oBaTh HHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npoeccCuoHaNbHOM NESITEIbHOCTH.

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

OK 7. bpatbh Ha ce0si OTBETCTBEHHOCTb 3a pa0OTy WICHOB KOMaH/bl, 3a pe3yJbTaT
BEITTOJTHEHUS 3aJaHUM.

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

OK 9. OpueHtupoBaTbCd B YCIOBHUSIX YaCTOW CMEHBI TEXHOJOTHM B
PO eCCUOHATILHOM ICSITEIIBHOCTH.

B pesynpTaTe ocBO€HMsI y4eOHOW AMCUMILIMHBI OOYUYAIOLIUICS TOJKEH TOCTUYD
CJIEIYIOIUE PE3YIJIBTATHI:

JIUYHOCMHbLE:

- YyBCTBO TOPJOCTH M YBAXKEHMSI K HCTOPHUM M JOCTHKEHUSM OTEYECTBEHHOM
¢usnueckoit Hayku; (QU3NUECKM TPaMOTHOE TIOBEACHHE B MpodhecCHOHATbHON
NEeSATENBbHOCTU U OBITY IIPU 00paIlleHnU ¢ TpUOOpaMH U YCTPOUCTBAMM;
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- TOTOBHOCTh K TMPOJIOJDKCHHIO OOpa30BaHUS W TOBBINICHUS KBaM(HUKAIIUA B
n30paHHON TPO(ECCHOHATBHON JeATEIPHOCTH W OOBEKTHBHOE OCO3HAHHUE POJHU
(bU3UIECKUX KOMIICTCHITHI B 3 TOM;

- YMEHHE WCIOJb30BaTh JOCTIKEHUS COBPEMEHHON (U3MYECKON HAyKu U
(bU3HUECKUX TEXHOJOTUN ISl MOBBIIICHUS] COOCTBEHHOTO MHTEIUIEKTYaIbHOTO Pa3BUTHUS
B BEIOpaHHOM TPO(PECCHOHATILHOMN IeITEIbHOCTH;

- YMEHHE CaMOCTOSITEIbHO JO0ObIBaTh HOBBIE i ceOsi (u3MYecKue 3HaHUS,
UCIIOJIb3YSI JIJISl 3TOTO JIOCTYMHbIE UCTOYHUKU UH(OpMAIIUH;

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

- yYMEHHE VHOPABIATh CBOEH ITO3HABATEIBHOW JIESITEIBHOCTHIO, TIPOBOIAUTH
CaMOOIICHKY YPOBHS COOCTBEHHOTO WHTEJUICKTYaTbHOTO PA3BUTHS,

mMemanpeomemuule:

- UCIOJIb30BAHUE PA3IMYHBIX BUOB MTO3HABATEIILHON EATCILHOCTH VIS PEIICHUS
dbu3uyecknX 3amay, NPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUS (HAOJIOICHMUS,
OTIMICaHMS, U3MEPEHUS, SKCIIEPUMEHTA) TSI U3yUEHHUS Pa3TUIHBIX CTOPOH OKPY’KAFOIICH
JICUCTBUTEIILHOCTH,

- WCIIOJIb30BAaHNWE OCHOBHBIX WMHTEJUICKTYaJIbHBIX OMEpallii: MOCTaHOBKH 3a/layH,
dbopMynupoBaHMs ~ TUIOTE3bl, aHajdW3a W CHUHTE3a, CpaBHEHMs, OO0O0OIIEHNUS,
CUCTEMAaTHU3allK, BBIABJICHUS TMPUYUHHO-CIICJICTBEHHBIX CBS3€i, MOMCKAa aHaJOroB,
dbopMynMpOBaHMs BBIBOJIOB JUIsl M3YYEHHS PA3IMUYHBIX CTOPOH (PU3MYECKUX OOBEKTOB,
SABJICHUM M TIPOILIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOAMMOCTbh CTAJIKUBATHCS B
npodeccruoHansHO cdepe;

- YMGHHE TEHEpPHpPOBATh WJCH W ONPEHCTATH CPEACTBA, HEOOXOIUMBIC I WX
peanu3aiuu;

- YMEHHE WCIIOIh30BaTh PA3UYHBIC WCTOYHHUKH I TONY4YCHUS (HU3UICCKOU
nH(OpMaIH, OLICHUBATh €€ JIOCTOBEPHOCTS;

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

- yMEHHE MyOJWYHO TMPEICTABIATh PE3yJbTaThl COOCTBEHHOTO HCCIIEIOBAHUS,
BECTU JUCKYCCUH, JIOCTYIHO W TapMOHHMYHO coueTas cojaepxkaHue u (Hopmbl
npencTaBisgeMon nHpopmaIuy;

npeomemHuule:

- cOpMHUPOBAHHOCTH TPEACTABICHUN O POJM U MeCTe (PU3UKU B COBPEMEHHOM
HAy4YHOW KapTHHE MHpA; TMOHUMaHHWE (UUYECKON CYIIHOCTH HAOII0JaeMbIX BO
Bcenennoit sBnenuii, ponmu Gu3uku B POpMUpPOBaAHUHU KPyrozopa M (yHKIIMOHATILHOM
IPaMOTHOCTH YeJIOBEKa JJIsl PEIIeHUs TPaAKTUUECKHUX 3a]1ay;

- BJIQJICHHE OCHOBOIIOJIATAIOMNMHU (PU3NISCKUMH TTOHITHAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMU WM TEOPHUSIMHU; YBEPEHHOE HCIIOJIb30BaHUE (PH3NUCCKON TEPMHHOJIOTUU U
CUMBOJIUKH;

- BJIaJICHWEC OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, WCITOJIb3yEeMBbIMH B
busuke: HAOIIOJIEHUEM, OTTUCAHUEM, U3MEPEHUEM, DKCTIEPUMEHTOM;



- yMeHus oOpabaThIBaTh pe3yJbTaThl U3MEPEHUH, OOHAPYKUBATh 3aBHCUMOCTH
MeXay (U3HMUECKUMU BEIMYMHAMH, OOBACHATH IOJYYCHHBIE pPe3yabTaThl U JIENaTh
BBIBOJIBL

- chOpMHPOBAHHOCTH YMEHUS peliaTh GU3NYECKUE 3a0a4u;

- c(hopMUPOBAHHOCTb YMEHUSI NMPUMEHSTH MOJYyUYECHHbIEC 3HAHUA ISl OOBSICHEHUS
YCIIOBUM MPOTEKaHUs (PU3NYECKUX SIBIICHUHN B MPUPO/IE, MpodheccCuoHaIbHOM cdepe u s
NPUHATHUS IPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

- c(OpPMHUPOBAHHOCTh COOCTBEHHON MO3WIMU MO OTHOIICHHIO K (DU3UYECKOM
uH(pOopMaIK, MOTy4aeMOM U3 pPa3HbIX HCTOYHUKOB.

1.4 Koiu4ecTBO 4acOB HA OCBOEHHE NIPOrpaMMbl YUeOHOI JMCIUIIHHBI:
MaxkcuMmanpHOU yueOHON Harpy3ku oOydatomierocst 214 yacos, B TOM UHUCIIE:
00s13aTeNbHOM ayIUTOPHOM yueOHOM Harpy3ku oOyyarorierocs 139 gacos;
CaMOCTOSITENIbHOM paboThl 00yUarOIIErocs /5 4acos.



2 CTPYKTYPA U COAEP)KAHUE YYEFHOUN JUCIUTLIVHBI

2.1 O0beM yueOHOM TUCHHUIJIMHBI U BUABI Y4eOHOI padoThl

Bup yueOHoii padoTbl O0bem yacoB

MakcumanbHas yyeOHas Harpy3ka (Bcero no nporpamMme Ay CHMILIMHBI) 214
O6s13aTeJibHAsI ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 139

B TOM YHCJIE:

JIEKIIMHU, YPOKH 77
MIPAKTUYECKHE 3aHATHS 54
JlaGopaTopHble 3aHITHS 8
CamocrosiTesibHas pabora o0yuaruierocs (Bcero) 75

[TpomexyTouHas aTTectanus B popme:
I cemecTp - apyrue GopMbl KOHTPOJIs (CpeIHUI OalT 1O TEKYIIIMM OLIEHKaM yCIIeBA€MOCTH )
IT cemecTp - sk3ameHa




2.2 TemaTnueckmii JIaH U coep:xkanue yueOHoi gucuumiinubl OY/1.10 ®dusuka (yriayoJeHHbI ypOBEHb)

Haumenosanue
pa3aesioB U TeM

Coaeprxanue yueOHOIro MaTepuasa, JabopaTopHble M NPAKTHYECKHE 3AHATHSA,
CaMOCTOsITe/IbHAsSI padoTa 00yualoierocs, KypcoBasi padora (mpoekr) (eciu
IIPEYyCMOTPEHBI), HHbIE BH/IbI Y4e0HOH padoThl B COOTBETCTBHH € Y4eOHbIM

IJIAHOM

O0BeM yacoB

YpoBeHb
OCBOEHUS

Koanl
KOMIIETEHIIMH,
¢popmupoBanu

10 KOTOPBIX
Crmocoo0cTByeT
3JIEMEHT
NMPOrpaMMbl

2

5

IlepBblii cemecTp

BBenenue

®dusnka — (pyHIaMEeHTalbHAs Hayka O Ipupoje. EcTeCTBEHHO — Hay4YHbBI METOJ
MIO3HAHUS, €r0 BO3MOXXHOCTHM M TpaHUIbl MPUMEHUMOCTH. MojaenupoBaHue
¢u3nyeckux sBICHUN U mpoueccoB. Ponb skcrepuMeHTa M TEOpUHU B IpoLEecce
no3Hanuss npuponabl. dusmyeckas BenumuuHa. llorpemHocTH  M3MepeHHi
¢usnueckux  BenuuunH. Dusnyeckue 3aKOHBl. [ 'paHUIBl  TPUMEHMMOCTH
¢u3nueckux 3akoHoB. [ToHsTHe 0 Pu3MUeckoll kapTuHE MUpa. 3HAUeHUE (PUUKU
pu ocBoeHnH crienuansHocTeit CIIO.

Pa3zgea 1. Mexanuka

Tema 1.1.
KunematTuka

Conep:xaHue y4eOHOro MaTepuaJia

Mexanandeckoe JBHXKXCHUC. XapaKTepI/ICTI/IKI/I MEXaHUYCCKOI'O JABHXKCHUS .
NEpEMCUICHUEC, ITYTh, CKOPOCTb. PaBHOMCpHOC HpHMOHHHeﬁHOC JABWKCHUC.

VYckopenue. PaBHoniepeMeHHOE IPSIMOJIMHEWHOE ABUKECHUE.
CBobosHoe nmasenue teil. J[BrkeHne Tena, OpoIeHHOro Mo YIIoM K TOPU30HTY.
PaBHOMEpHOE ABMXKEHNE IO OKPYKHOCTH

HpaRanecxoe 3ansaTue Nel Pemienue 3aaad ((PaBHOMepHOC JABHKCHUC)

IpakTuyeckoe 3ansiTue Ne2 Pemenue 3ana4y «PaBHOYCKOPEHHOE IBUKEHHE)

Tema 1.2. 3aK0HBI
MEXaHUKHU
HnioTona

Conep:kaHue y4eOHOTo MaTepuaa

IlepBriii 3akoH HproTroHa. Cumma. Macca. Mmnynsc.Bropoii 3akoH HproToHa.
OCHOBHOH 3aKOH KJIacCMYeCKOM TnHaMHKH. Tpernii 3akoH HeroTOHA.

3akoH BceMUpHOTo TsroteHusa. ['paBuranmonHoe mnone. Cuna Tspkectu. Bec.
Crnioco6s1 n3mepennst macchl Te1. CHUITbl B MEXaHHUKE.

JlaGopaTtopHoe 3ansiTme Nel "l3yueHne OCOOCHHOCTEH CHIJIBI  TPEHUS

2,3

OK 1-9
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(cxonbxeHus )"

IpakTuyeckoe 3ansitue Ne 3 Pemenne 3aiau no teMaM «Kunemarukay, «3aKOHbI 2 2,3
MexaHuku HproToHa»
Tema 1.3. 3akonsl |CopepxaHue y4eOHOro MaTepuaJia
COXpPaHEHHH B 3aKOH COXpaHEHUs UMITyJbCca. PeakTUBHOE IBUIKEHHUE. 2 1
MeXaHUKe Pabora cunbl. PaboTa moTeHIHMANBHBIX CHII. MoOIIHOCTh. DHeprus. Kunernueckas
sHeprus. IloreHnmanbHas >Heprus. 3aKOH COXpPAaHEHMS MEXAHMYECKOM SHEPIUM.
[IpMeHeHne 3aKOHOB COXPAaHEHUSI.
IIpakTuyeckoe 3anaTne Ned Perienue 3a1au " 3aKOHBI COXpPAHEHHS] B MEXAHUKE)» 2 2
IIpakTnueckoe 3ansaTue NeS Penenne 3a1a4 "3aK0HbI COXpaHEHUS! B MEXAHUKE) 2 2,3
CamocTosiTebHast padoTa odyuarommxes Nel 18 3
IToaroToBUTH COOOIIEHUS:
1 3nauenue otkpoiTuii ["anunes
2 Hcaak Hpr0TOH — co31aTeNb KIACCHYECKON (U3HKH
3 Ponpb K.3. IlnonkoBcKkoro B pa3BUTHH KOCMOHABTUKH
4 Cepreit [laBnoBuu KoponeB — KOHCTPYKTOp M OpraHM3aTOp IPOU3BOJCTBA
PAKETHO-KOCMUYECKOW TEXHUKH
5 IlposiBneHue 3aKOHOB COXPaHEHUs B IPUPOJIE, OBITY, TEXHUKE
Pa3nes 2. OcHOBBI M0JIeKYJISPHOH (GU3NKHU U TEPMOIMHAMHUKH OK1-9
Tema 2.1. Coaepxanue yueOHOIro MaTepuaa
OcHOBBI OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKON Teopuu. Pasmepsl m Macca 2 1
MOJICKYJISIPHO- MOJIEKYT M aTroMoB. bpoyHoBckoe nBumxkenue. [Auddysus. Cunbl U sHEprus
KHHETHYeCKOoMi MEXMOJIEKYJIIpHOTO B3auMojieicTBus. CTpoeHue ra3000pa3HbIX, JKUIAKUX U
TeOpHH. TBepAbIX Tel. CKOpPOCTH ABW)KEHUS MOJIEKY] M MX M3MepeHue. MneanbHblil ras.
HNpeanbHblii ra3 JaBnenne raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU.
Temmnepatypa u ee wusmepeHue. [a3oBble 3akOHBL. AOCOJIOTHBI  HYIb
Temmeparypsl. TepmoauHaMudeckasl 1IKajia TeMIepaTypbl. Y paBHEHHE COCTOSIHUS
uJealbHOTOo ra3a. MoJssipHasi ra3oBasi IOCTOsIHHAs!.
IIpakTuyeckoe 3ansaTHe Ne6 Pemenue 3amau «YpaBHeHue MeHeneeBa- 2 2
Krnaneiipona. ['a30Bble 3aKOHBI»
Tema 2.2. Conep:kaHue y4eOHOTro MaTepuaJa
OcHoBBI OCHOBHBIE MOHATUS U ONpEACIIeHUs. BHyTpeHH:s 3Heprusi cucteMbl. BHyTpeHHss 2 1
TePMOAMHAMMKH  [3HEprus ujaeaidbHoro rasa. Pabora u TemioTa kak (opmbl mepenayd SHEPTHUU.

TennoemkocTh. Y ienbHas TEMIIOEMKOCTh. Y paBHEHHUE TerioBoro Oananca. [lepsoe
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Hayajo TepMOJMHAMHUKU. AnuabaTHbIi mporecc. TeroBble auratenu. [IpuHmmn
nerictBusa TerioBord MamuHbl. KIIZ[ TerutoBoro nasurarens. Bropoe Hauano
TEPMOJIMHAMUKU. XO0JIOAWIbHBIE MalMHbl. OXpaHa IPUPOIbI.

IMpakTuyeckoe 3ansiTue Ne7 Pemenue 3anau «llepBolil 3aK0OH TEPMOJUHAMUKH.
[IpuMeHeHue nepBoro 3aKkoHa TEPMOJUHAMUKH K U30ITPOLIECCAM.

Tema 2.3.
CgoiicTBa napos

Coaep:xaHue y4eOHOIro MaTepuaJia

Hcnapenune u konaeHcanus. HachImeHHbIH map ¥ ero cBoicTBa. AOCOIIOTHAS U
OTHOCUTEJbHAS BIAXKHOCTH BO3ayXa. Touka pocsl. Kunenue. 3aBUCHMOCTD
TEeMIIepaTyphl KUTIEHUs OT AaBiieHus. [leperpeTsiii nap u ero uCnoib30BaHue B
TEXHHKE.

JlabopaTopHoe 3ansitue Ne2 «l/3mMepeHrie OTHOCUTENBHON BIAKHOCTH BO3yXa

2,3

Tema 2.4.
CpoiicTBa
JKUAKOCTeH

Coaep:xanue y4eOHOIro MaTepHuaJia

XapakTepucTHKa )KHJIKOr0 COCTOsIHUSA BelecTBa. [I0BepXHOCTHBIN CI0M KUIKOCTH.

9Hepr1/151 IMOBCPXHOCTHOI'O CJIOA. SIBneHus Ha I'paHUuIC ) XUJIKOCTH C TBCPAbIM TCIIOM.

KaHI/IJUISIpHI)IG SIBJICHUA.

Tema 2.5.
CaoiicTBa
TBePIBIX TeJ

Conep:xaHue yueOHOro MaTepuaJia

XapakTepucTrKa TBEPIOrO COCTOSHUS BEUIECTBA Y IPYrHMe CBOMCTBA TBEPABIX TEI.
3akoH ['yka. MexaHuueckue cBOMCTBA TBEPABIX Tel. TEmIOBOE paclIupeHne
TBEPJBIX TEJ U )KUJIKOCTeH. [1naBinenune u kpuctammsanus.

CamocrosiTesibHas padora o0y4yarommxcs Ne2

1 CTpoeHue TBEPAbIX, KUAKUX U Ta3000pa3HBIX TN (COCTABUTH TAOJIHILY)
2 [leperpeTslii map U €ro UCIOJIb30BaHUE B TEXHUKE (COCTABUTh KOHCIIEKT)
3 MexaHuueckue CBOMCTBa TBEPABIX TeJ (COCTABUTH KOHCIIEKT)
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Paznes 3. DieKTpoaiMHAMHKA

Tema 3.1.
DIIeKTpHYecKoe
noJie

Conep:kanue y4eOHOTro MaTepuaa

DJIEKTPUYECKUN 3apsa. 3aKOH COXPAHEHHS DIIEKTPUUYECKOro 3apsaa. 3aKoH
Kynona.Onekrpuueckoe mnoine. HanpsokeHHOCTh 3neKkTpuyeckoro noss. [lpunnmn
cymeprio3unuu mose. Pabora cwin anekTpocratudeckoro mods. [loteHmman.
Pa3zHocTh mOTEHIMANOB. OKBUIMOTEHIMAIbHBIE MOBEPXHOCTH. CBS3b MEXKAY
HAMps>KEHHOCTBIO U PAa3HOCTHIO MOTCHUOHUATIOB DJICKTPUUYCCKOT'O ITOJIA. HpOBOJIHI/IKI/I
B DJIEKTpUUYECKOM moje. JudnekTpuku B 3sektpudyeckom mose. I[lonspuzanus
JIDJIEKTPUKOB.

IIpakTnyeckoe 3ansaTHe Ne 8 Penenue 3anau « AJIEKTPUUECKOE M1OJIE»

IIpakTuyeckoe 3ansiTue Ne 9 Pemenue 3agau « 91EKTpUUECKOE TIOJIE»

2,3

OK 1-9
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IpakTuyeckoe 3ansaTue Nel( 3anmra mopTdoarMo caMOCTOSITEIBHBIX PabOT 2 2
Tema 3.1. Konpnencaropsl. CoeuHeHNE KOHIEHCATOPOB B 0aTapero. JHEPTUs 3apsKEeHHOTO 1 1
DJleKTpUYecKkoe  |KOHJEHcCATOpa. DHEPIUsl IEKTPUUYECKOTO MOJIs.
noJie
IIpomesxkyTounas arrecrauus - {uddepeHunpoBaHHblii 3a4et 2
Bropoii cemecTp
Tema 3.2. 3akonbl |Cojep:kanue ydeOHOro MaTepuasia 12
MOCTOSIHHOI'O TOKA | YCIIOBHS, HEOOXOAWMBIC Ui BO3HHUKHOBEHHUS M TOAJEPKAHHS SIEKTPHUECKOTO 2 1
Toka. Cuiia TOKa M IUIOTHOCTh TOKA. 3akOH OMa Il yyacTka Lend. 3aBUCUMOCTb
AJEKTPUYECKOTO COIIPOTUBIICHHUS OT MaTepuasa, JJIUHbI U IJIOLAAN MTONEPEeYHOro
CeUEHHUs MPOBOAHHMKA. 3aBUCUMOCTb  COMPOTHBICHUS  IPOBOJHHKOB  OT
TEMIIEPATYPHI.
TeroBoe neicTBHE dJieKTpuueckoro Toka. 3akoH Jlxoyms-Jlenna. PabGorta 2
MOIIIHOCTbH 3JICKTPHUECKOT0 TOKA.
O/IC ucrounuka. 3akoH Owma nans nonHod nenu. CoeqUHEHHE IPOBOJIHUKOB. 2
CoenmHeHNEe UICTOUHUKOB 3JIEKTPUUECKOM SHEpruy B 6aTapero.
IIpakTuyeckoe 3anaTue Ne 11 Pemenue 3anay «3akoHBI TOCTOSTHHOTO TOKa) 2
IIpakTuyeckoe 3anaTue Ne 12 Pemenue 3a1ay «3aKOHBI TOCTOSSHHOTO TOKa) 2 2
JlabopaTopnoe 3ausitue Ne3 «M3yuenune 3akona Oma Jij1sl ydyacTka e, 2 2,3
IIOCJIEZI0BATEIBHOTO U NAPaJUIEIbHOTO COEIMHEHNS IPOBOAHUKOBY «M3Mepenne
O/1C u BHYTPEHHETO CONPOTUBJIEHHS HCTOUHUKA)
Tema 3.3. Coaepsxanue yueOHOro MaTepuaa 6
DJIEKTPUYECKHI | DJIEKTPUUECKUI TOK B MeTalIax. DJIEKTPOHHBIN ra3. Pabora BeIxona. 2 1
TOK B PA3JIMYHBIX |DJIEKTPUUECKUN TOK B JIEKTPOIUTAX. DieKkTposn3. 3akoHsl Dapaned. [Ipumenenne
cpenax AJIEKTPOJIN3a B TEXHUKE.
DIIEeKTpUYECKHM TOK B ra3ax u BakyyMme. Monusanums rasa. Buasl ra3oBbIX pa3psioB. 2 1
ITonstre o mia3me. CBONCTBA M IPUMEHEHHUE DJIEKTPOHHBIX ITYYKOB.
DneKTpUUeCKUi TOK B MOIynpoBoAHHKax. COOCTBEeHHAs MPOBOJUMOCTh 2 1
NOJTyITPOBOTHUKOB. [T0JyITpOBOTHUKOBBIE TPHOOPHI.
Tema 3.4. Conep:kaHue y4eOHOIro MaTepuaJa 4
MarnuTHoe moJjie | BexkTop MHAYKIIMM MarHUTHOTO NoJisl. JlelicTBHe MarHUTHOTO MO Ha 2 1

MPAMOJIMHEHHBIN TPOBOAHUK C TOKOM. 3aKOH Amnepa. BzauMoercTBue TOKOB.
MaruuTHbIi 1oTOK. PaboTa 1o nepemMenieHnio B MarHuTHOM T10J1€ TPOBOJTHHUKA C

TOKOM.
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JlelicTBMEe MarHUTHOTO TOJIS HA ABMKYyLMiAcs 3apsan. Cuna Jlopenna. Onpenenenue
YIEIBHOTO 3apsiia. Y CKOPUTEIH 3apsKEHHBIX YaCTHII.

Tema 3.5.
JIEKTPOMarHuTH
ast MHAYKIUS

Copep:kanue y4eOHOIro MaTepuaia

17

DnekTpoMaruuTHas MHAYKIUS. BuxpeBoe anekrpuyeckoe nosie. CaMOUHTyKIHSL.
DHeprus MarHUTHOTO MOJISI.

IIpakTnyeckoe 3ansaTue Nel3 Pemenue 3agau «MarautHoe nose.
DNeKTpOMarHuTHasi UHIYKLUS»

IIpakTnueckoe 3ansaTue Nel4 Pemenue 3agau «MarautHoe nose.
ONeKTpOMarHuTHas MHIAYKLIHSD)

IIpakTnueckoe 3anaTue NelS Pemenue 3agau «MarautHoe nose.
OneKTpOMaruuTHas MHIAYKLIHS)

CamocrosiTesibHas padoTa o0yuarwmuxcs: Ne3

1 [loaroToBUTH COOOILIEHNE HA OAHY U3 IPEIOKEHHBIX TEM:

- «OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOAMMOCTI
- «AKyCTHUYECKHE CBOICTBA MOIYIIPOBOJHUKOBY

- «KprosnexTpoHuka (MUKpOJIEKTPOHHUKA U XOJIO)»

- «AHnpe Mapu AMrnep — OCHOBOIIOJIOKHUK JIEKTPOIMHAMUKI

- «Xanc Kpucrnan Opcren — 0CHOBOIOJIOKHUK JIEKTPOMAarHeTu3May

- «Maiikn @apajei — cozaarend yueHHst 00 3JIEeKTPOMarHUTHOM I10JIE»,
- «Hukomna Tecna: K13Hb U HEOOBIYAITHBIE OTKPBITHUSI»

- «Omunuit XpuctuaHoBud JleHI — pycckuit pusuK»

2 Busbl caMOCTOSITETIBHBIX Pa3psIOB (COCTABUTH TA0JINILY)

3 Tok B pa3JIMYHBIX Cpefax (COCTaBUTh TAOIUILY)

Pa3znen 4. Koj1ie0anus M BOJHBI

Tema 4.1.
MexaHnyecKune
KoJIe0aHus

Conep:kanue y4eOHOIo MaTepuaa

o

KonebarenbHoe nemxenue. ['apmonndeckue konedanus. CB0OOHbIE MEXaHUYECKHE
koseOanus. JIuHeliHble MexaHnuecKue KonebaTenbHble cucteMsl. [IpeBpamienue
SHEpruu npu KojedaTenbHOM ABMKEeHIH. CBOOOIHBIE 3aTyXaloIue MEXaHUYEeCKHe
KoseOaHus. BeIHyX/IeHHbIe MeXaHNYeCKHe KoJeOaHusl.

JlaGopaTopHoe 3ansiTue Ned4 «/3ydyeHue 3aBUCUMOCTHU Ilepro/a KojaeOaH i
HUTSHOTO MAaATHUKA OT JUTMHBI HUTH»

2,3

Tema 4.2.
Yupyrue BoJIHbI

Coaep:xaHue yueOHOIro MaTepuaJia

[Tonepeunble 1 MPOOJIBHBIE BOJIHBL. XaPAKTEPUCTUKUA BOJIHBI. Y PaBHEHHUE MIIOCKOM

oerymeit BonHbl. UuTepdepentus BonH. [loHaTre o qudpakimm BoJIH. 3ByKOBBIS

OK 1-9
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BOJIHBI. yHBTpaSBYK 1 €TI0 IPUMCHCHUC.

IpakTuyeckoe 3anaTue Ne 16 Pemenue 3anau «Mexannueckue KoueOaHus u 2 2,3

BOJIHBI»

IIpakTuyeckoe 3ansaTue Ne 17 Pemenne 3anay «MexaHnueckre KoeOaHus | 2

BOJIHBI»

IIpakTuyeckoe 3ansaTue Ne 18 Pemenne 3amau «Mexannueckue KoneOaHus U 2

BOJIHBI»
Tema 4.3. Coaep:xaHue yueOHOro MaTepuaJia 4
uiekTpoMaruuTH |CBOOOAHBIE  dSJEKTpOMarHutHele  KoneOanus. [IpeBpaiieHue dSHEpruu B 2 1
ble KoJIe0aHus KOJIeOaTeIbHOM KOHTYpE. 3aTyXarolIre 3JeKTpOMarHuTHeIie kosiebanus. ['eneparop

HE3aTyXalolUX JJIEKTPOMAarHUTHBIX KoseOaHuil. BBIHYXIEHHbIE JJIEKTPUYECKHE

Kosie0aHusl.

IIepemenHBI TOK. EMKOCTHOE M MHIYKTUBHOE COIPOTUBIICHUS IIEPEMEHHOI0 TOKA. 2 1

3akon Oma 75 enu nepeMeHHoro Toka. Pabora 1 MOUTHOCTh MEPEMEHHOTO TOKA.

I'eneparopsr Toka. Tpanchopmartopel. Toku BbeIcOKOW wyacToThl. Ilomydenwue,

nepeaayda u pacupeiesIeHue AIeKTPOIHEPTIUH.
Tema 4.4. Conep:xaHue yueOHOro MaTepuaJia 16
DJIEKTPOMArHuTH |DJIEKTPOMArHUTHOE MOJIe KaK OCOOBIM BUJT MaTepUU. DNEKTPOMArHUTHBIC BOJIHEIL. 2 1
ble BOJIHbI BuOparop ['epuia. OTKpbITHIN KO€0aTENbHbBIN KOHTYP.

N3o6perenue paano A.C. ITonoseim. [Tonsitue o paanocsssu. [Ipumenenue 2 1

9JIEKTPOMArHUTHBIX BOJIH.

CamocrosiTesbHast padora o0yyaromuxcs Ned 18 3

[ToaroroBuTk cooOIIEHUE:

1 «YnbTpa3Byk (IogyyeHHe, CBOWCTBA, IPUMEHEHHE)Y,

2 «DuznKa U My3bIKay,

3 «/Iludpakuus B HaIIEH KUZHI»

4 «IlepeMeHHBII 3EeKTPUUECKUN TOK U €0 IPUMEHEHUEY,

5 «IIpon3BoacTBO, epeaada U UCIOIb30BAHUE DIIEKTPOIHEPT UMY,
6 «Tparchopmarops,

7 «AlbTepHaTUBHASI DHEPIETUKA»

8 «Anexcanap CrenanoBuy [1omoB — pycckuil yuaeHbId, H300peTaTeb Paganoy,
9 «Pa3BuUTHE CPEICTB CBA3U U Pasniom,

10 «CoBpeMEHHBIE CPENICTBA CBSII3NY,

11 «CoBpeMeHHasi CHyTHUKOBAsl CBSA3b)
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Pa3gen 5. Onruka

OK 1-9

Tema 5.1. Coaeprxanue yueOHOIro MaTepuaJa 2
IIpupona ceera CKopocThb pacnpocTpaHeHHs CBeTa. 3aKOHBI OTPAXKEHUS U MPETOMIICHHSI CBETA. 2 1
[Tonnoe otpaxkenue ceera. JIunssbl. ['11a3 kak onTudeckas cucreMa. OnTuyeckue
IPUOOPHI.
Tema 5.2. Coaeprxanue yueOHOIro MaTepuaJa 17
BoJsiHoBBIC HNutepdepennius cera. KorepeHTHOCTH CBeTOBBIX Jyduedd. MHTepdepeHius B 2 1
CBONCTBA CBeTa TOHKMX IuIeHKax. Ilosnocer paBHo#l TonmmuHbl. Konmbna HerotoHa. Mcnons3oBanue
unTepdepeHuu B Hayke U TexHuke. Judpakuus csera. udpakuus Ha menu B
napajutenbHbIX Jtydax. Judpakunonnas pemerka. [lorsitue o romorpadum.
[lonapuzanus  TOMEpPEYHBIX  BOJIH. [lonspuzanust  cBeTa. JIBoiiHOe 2 1
nyuyenpenomiuenue. Ilonspounsl. Jucnepcus cBera. Buabl crnektpoB. CroekTpbl
ucnyckanus. ChekTpel ToriomieHus. YieTpaduoneroBoe u HH(PpakpacHoe
n3iydeHus. PentrenoBckue ayuu. VX npupona u cBOMCTBA.
MpakTuyeckoe 3ansitue Ne 19 Pemenne 3anau «IIpenomienne cera. 2 2,3
JludpakiimonHas pemeTKa
IpakTuyeckoe 3anaTue Ne 20 Pemenue 3anau «lIpenmomienue cera. 2
JludpakiimonHas pemeTKa
IMpakTuyeckoe 3anaTue Ne 21 Pemenue 3anau «lIpenmomienue cera. 2
JludpakiimonHas pemeTKa
CamocrosiTesibHas padoTa odyuarmuxcs NeS 7 3
Pemenue 3anay no paspeny «Onrtukay
Pa3nen 6. CnenmajibHasi TEOPUsi OTHOCUTEILHOCTH OK 1-9
Tema 6.1. Coaepxanue yueOHOro MaTepuaa 4
CneunanbHast NHBapuaHTHOCTE MOAYJIS CKOpOCTM B BakyyMme. IloctynaTel OWHIITEWHHA. 2 1
Teopus IIpocTpaHCTBO M BpeMs CIENUAIIBHON TEOPUH OTHOCUTEIIBHOCTH.
OTHOCHTEJIbHOCTH |CBsI3b MACChl M SHEPTHH CBOOOTHON YAaCTHIIBI. DHEPrus MOKOs 2 1
IIpakTuyeckoe 3anaTHe Ne22 Pemenne 3ana4 «CBsi3b MacCsl M1 SHEPTUH 2
CBOOOTHON YacCTHIIbI. DHEPTHUsl TOKOS»
IpakTuyeckoe 3anaTue Ne23 Pemenne 3agau «CBsi3b MacCchl 1 YHEPTUH 2 2,3
CBOOOTHON YacCTHIIbI. DHEPTHUsl MOKOS»
Pa3nen 7. DjeMeHTHI KBAHTOBOW PU3HKH OK 1-9
Tema 7.1. | Conep:xanne yueGHoro Mmarepuasa 10
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KBanToBas TennoBoe uznyuyenue. Pacnpenenenve sHepruu B CHEeKTpe aOCOIIOTHO YEPHOTO 2 1
ONTHKA tena. KBantoBas rumote3a Ilmanka. @ortonsl. Buemmnwuii (orTosnekTpuueckuit
a¢dexr. Buyrpennmit dorodddexr. Tumbl dorosnmementoB. JlaBieHue cBera.
IToHsITHE O KOPIYCKYJISIPHO-BOJIHOBOM ITPUPOJIE CBETA.
IIpakTuyeckoe 3ansiTue Ne24 Pemenue 3anau "dopmyna DUHIITEHHA 1151 2 2
dororddexra. DoroHs!"
IIpakTnyeckoe 3ansaTue Ne25 Pemenue 3anau "dopmyia DUHIITEHHA AJ1s1 2
dororddexra. DoroHs"
IIpakTuyeckoe 3ansaTue Ne 26 Pemenue 3anau «KBantoBast ontuka» 2 2,3
Tema 7.2. ®usuka |Conep:kanue ydeOHOro MmaTepuajia 4
aToma Pa3BuTHe B3r10B Ha CTPOEHHUE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax 2 1
BojopoAa. Anepuas moaens atoma. OnbiTel O. Pezepdopaa.
Mopenb aroma Bogopoaa 1o H. bopy. I'nnotesa ne bpoitnns. CooTHomieHue 2 1
HeomnpezaenenHocrel ['elizendepra. KBantoBbie reHepaTOpBhlI.
Tema 7.3. ®usuka |Conep:kanue yaeOHOro Mmarepuajia 16
aTOMHOIO siApa EcrecTBeHHas paJMOaKTUBHOCTh. 3aKOH PaMO0aKTUBHOIO pacnasia. CrocoOsl 2 1
HaOJII0/IEHUs U PErUCTpaliy 3apsbKeHHBIX yacTull. D¢ ekt BasunoBa-UYepenkona.
CtpoeHune aTOMHOTIO sizipa.
JleexT macchl, 3HEpPTUs CBA3M U YCTOMYMBOCTh aTOMHBIX sep. SIepHbIe peaklnu. 2 1
HckyccTBeHHas paluOaKTUBHOCTD. Jlenenue Tsoxensix suep. Llennas sipepHas
peakuus. Yupasisiemas 1enHas peakuus. SAnepHsiil peakrop. Ilonyuenue
pallMOaKTUBHBIX U30TOINOB U UX ITpUMEHEHHE. buonoruueckoe aelcTaue
PaZMOaKTUBHBIX U3JTy4YEeHUI. DJIeMEHTapHbIE YaCTHUIIbI.
IIpakTyeckoe 3ansiTue Ne27 3anmra nopTQoIro caMOCTOATENbHBIX PadOT 2 2
CamocrosiTejibHasi pa6oTa odyuarommxcs Ne6 10 3
CocTaBb KOHCIIEKTBI IO TEMaM:
1 JlaBnenue ceta
2 Dddexr Bapunosa-Uepenkosa
3 CriocoObl HAOMIOACHUS U PETUCTPALIUU 3aPSKEHHBIX YaCTHUIL
4 DnemeHTapHbIC YACTHUIIbI
[IpoMe:kyTOUYHAsI aTTECTALUS - IK3AMEH
TOr'0 MO JUCHHUILINHE: 214
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  YUEBHOW
JUCHUIIIAHBI

3.1 TpeooBanusi K MHHHMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecreyeHU0 y4eOHOW TUCIUIINHBI

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

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

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

- JIOCKa YYCHHYECKasl.

TexHuueckue cpeacTBa 00yueHUs:

- KoMIbIoTep (HOYTOYK);

- MYJbTUMEIUNHBIN TTPOCKTOP, SKPaH.

YueOHo-HAISIIHBIE  TTOCOOMS:  IUIaKaThl, Yy4eOHO-HArJISAHBIE IOCOOUS,
oOecrieunBarOIIMEe TEMaTHUYECKME WJUIIOCTpallMM 1O  pabodeil  mporpamme
JTVCLUIUIMHBI, B TOM YHCIIe, BUJICO-ayAH0 MaTepHabl, KOMIILIOTEPHBIC IMPE3CHTAIIUH.

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

3.2. Y4eOHO-MeTOAMYEeCKOe U  HHPOPMAUMOHHOE olecneyeHHe
peasiu3anuu y4e0HOl JUCUUIJINHbBI

OcHoBHbIE yueOHbIe U3IaHUs

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

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

3. Kanamnukos, H. I1. ®u3uka B 2 4. Yacts 1 : yueOHUK U IPAKTUKYM IS
CpEIHETO po¢heCCUOHAIBHOTO obpazoBaHust / H. I1. Kanamnaukos,
C. E. MypaBbeB. — 2-¢ u3n., ucnp. u nomn. — MockBa: M3marensctBo HOpaiit,

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

4, Kanammnukos, H. I1. ®usuka B 2 4. Yacts 2 : yyeOHUK U MPAKTUKYM JJIs
CpeaHero 1poheCCHOHAIBHOTO obpazoBaHus / H. Il. KanamHukos,
C. E. MypaBbeB. — 2-¢ usn., ucnp. u gomn. — MockBa: M3marensctBo IOpaiir,

2020. — 244 c. — (Ilpodeccuonansuoe oopazoanue). — ISBN 978-5-534-09161-8.

— Texcr: anekrponnsiit // OBC FOpaiir [caiit]. — URL.: https://urait.ru/
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/

5.  JlorBunenko O.B. ®wusuka: yueOnuk /O.B. JlorBunenko.- Mockaa:
KHOPVYC, 2019.- 342c.- (Cpeanee npodeccuonanbaoe oopazoBanue). ISBN 978-5-
406-06464-1

JlonoJiHUTEIbHBIE YUeOHbIe U3IaHUs

6. BacumpeB, A. A. dusnka: ydeOHOe mocoOue I CpeaHero
npodeccroHanbHOro oopazoanusi / A. A. Bacunwes, B. E. ®enopos, JI. JI. Xpamos.
— 2-e u3a., uctnp. u gon. — Mockpa: M3narensctBo FOpaiit, 2020. — 211 ¢. —
(ITpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-05702-. 2020 HOpaiit-
https://urait.ru/book/

1. Mycun, 0. P. ®wusuka: konebaHus, ONTHKA, KBAHTOBas (HHU3WKA:
ydaeOHOe mocobue miisi cpemnero npodeccunoHanpbHoro oopasoanus / FO. P. Mycus.
— 2-e u31., ucnp. u gon. — Mocksa: MUzgarensctBo HOpaiit, 2020. — 329 c. —
(ITpodeccnonansaoe obpazoBanme). — ISBN 978-5-534-03540-7. — Tekcr:
snekrponnbli // OBC FOpaiir [caiir]. — URL.: https://urait.ru/

8. Mycun, 10. P. ®usuka: MexaHUKa CIUIONIHBIX CpPEJ, MOJEKyJspHas
dbu3MKa ¥ TEpMOJMHAMUKA: y4eOHOE MmocoOue isi CpemHero mpodecCHoHaTbHOTO
oOpazoBanus / 10. P. Mycun. — 2-e usn., ucnp. u gon. — Mocksa: M3gaTenbcTBo
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponnbit //  OBC HOpait [caiit]. — URL:
https://urait.ru/bcode/

HNuTepHer-pecypcesnl

9.  www.fcior.edu.ru (®PeaepanbHBIi  LEHTP  HHPOPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. C0Bapu ¥ SHITUKIIOICTUH )

11. www.booksgid.com (DnexTponHas 6ubOaIHMOTEKA)

12.  www.globalteka.ru  (I'moGasbHas  OMOAMOTEKA  DIIEKTPOHHBIX

pECypcoB)

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

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

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

16. www.ru/book (Dnexkrponnas 6ubinoTeuHas cucreMa)

17. www.alleng.ru/edu/phys.htm (O6pasoBarenbuble pecypebl MuTepHeTa
- duzuka)

18. www.school-collection.edu.ru  (Eauuas  kojurekums  1M(GPOBBIX
00pa3oBaTEILHBIX PECYPCOB)

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

20. www.n-t.ru/nl/fz (HoGeneBckue j1aypearsl 110 hU3UKE)

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

22. www.college.ru/fizika (ITogroroska xk EI'D)

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

24. www.yos.ru/natural-sciences/html OKypuan «ITyrs B HayKy»)

MeTtoanyeckue yKa3aHusi UIsi  OOYYAIONIUXCSH 10 OCBOEHHIO
TUCIUIINHBI
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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
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences/html

25. Metonuueckne ykazaHUsA I OOYYarOIIMXCS 1O BBITOJHEHHUIO
MPAKTHYECKHUX padoT.

26. Meronuueckue ykazaHUs s OOydYalOMIUXCS IO BBIMOJIHCHUIO
71a00paTOPHBIX PadOT

27 Metoauveckue yka3zaHWs I OOYYalOIIUXCS 1O BBIMOJIHCHUIO
3aJJaHU CaMOCTOATEIHLHON PaOOTHI
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4, KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHUSA

JTYYEBHON UCHATIJIMHBI

4.1,

@opMbI H METOIbI KOHTPOJISI H OLIEHKH Pe3YJbTATOB 00y4eHH s

PesyabTaTsl 00yyeHus

@DopMbI U METOAbI
KOHTPOJISl M OlleHKH
pe3yabTaToB
o0yueHust

Obwue Komnemenyuu:

OK 1. IloHuMaTh CYIIHOCTP ¥ COLHUAJbHYIO 3HAUYUMOCTb CBOEH
Oynyuiei mpodeccuu, IPOSIBIATH K HeH YCTOWYUBBINA HHTEPEC.

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

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

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

OK 5. Hcnomp3oBaTth  WHGPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH B IPO(ECCUOHATIBHOMN 1€ATEIIbHOCTH.

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

OK 7. bpatb Ha ce0si OTBETCTBEHHOCTh 3a padOTy WIEHOB KOMaH/bI, 3a
pe3yibTaT BBIIOJHEHUS 3aJaHUH.

OK 8. CamocCTOATENbHO OIpEneNsiTh 3aJadud MpopEeCCHOHATBHOTO U
JMYHOCTHOTO Ppa3BUTHs, 3aHMMAThCSl CaMOOOPa30BaHUEM, OCO3HAHHO
IUIAHUPOBATh MOBBIILIEHUE KBATH(PUKALIUY.

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

IIpeomemmnoie pezynromamol:

- c(pOpMUPOBAHHOCTb MPEJACTABICHUNH O pOIU U MecTe (PU3MKU B
COBPEMEHHOM Hay4yHOH KapTUHE MHpPA; MOHHMMaHHE (HU3NYECKOH
CylHocTH HaOmrofaeMblx Bo BceeneHHoW siBiIeHMH, ponu (U3MKU B
(dbopMHpOBaHUHN Kpyro3opa U (GyHKIMOHAIBHONH IPaMOTHOCTH YelloBeKa
JUISL peIIeHUs TPaKTUYECKHUX 3a]1a4;

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

- BJaJieHUE  OCHOBHBIMM  METOJJaMH  HAy4yHOro  IO3HAHUS,
UCTIOJIb3YyeMBbIMU B (pU3UKE: HAONIOJEHHEM, OMMCAaHHEM, U3MEPEHHUEM,
HKCIIEPUMEHTOM;

- yMeHHMs 00pabaTeiBaTh pe3yiabTaThl M3MEpPEHHH, OOHapyKHUBaTh
3aBUCUMOCTh ~ MEXAYy  (GU3NYECKUMU  BEIUYUHAMH, OOBACHATH
MOJIy4YEeHHBIE PE3YJIbTaThl U JIeNIaTh BBIBO/IBI,

- chopMHPOBAHHOCTh YMEHHUS peliaTh GU3NYECKUe 3a7auu;

- c(pOpMHUPOBAHHOCTh YMEHHUS NPUMEHATH IOJYYCHHbIE 3HAHMS IS
OOBSCHEHUS YCIOBUN NpPOTEKaHUS (PU3NYECKUX SBJICHHUM B IPUPOJIE,
npodeccuoHaIbHON cepe U I NPUHATHS MPAKTUYECKUX PELICHUN B
IMOBCEAHEBHOM XKU3HU;

- c(OPMHPOBAHHOCTh COOCTBEHHOM TMO3UIMM 1O OTHOUIEHHIO K

Tekyiuii KOHTPOJIb:
- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHHUE;

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

- BBITIOJTHEHUE
nabopaTopHO
paboThI
(bponTanbHas Gpopma
paboThI)

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

Merton npoBeneHus
IIPOMEKYTOUHON
aTTeCTaIln! -
BBITOJIHEHHE
KOMILIEKCHOTO
HK3aMEHAIIMOHHOT O
3aJaHHS
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‘ buznyeckoil nHpopmalKK, NoJIyyaeMoi U3 pa3HbIX HCTOYHUKOB. ‘ ‘

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

IToxka3zare/im M KPpUTEPUH OLICHUBAHUA KOMIIETEHLMIA

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

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

MeToanuyeckue MaTepuaibl

Meroanueckue MaTepuanisl, ONPEaeIOIME IPOLEAYPhl OCHUBAHUS 3HAHUM,
YMEHUHM, XapaKTepu3ywlux (QopMUpoBaHME KOMIIETEHUHMH, COJEp)Karcia B
IIPUIIOKEHUH 1.

20



IIpunosxenne 1
KoHTpo/1bHO-01IeHOYHBIE CpeACTBa
JJISl IPOBe/ACHUS MIPOMEKYTOYHOM aTTeCTally 10 M CHMILIMHE
OV/I.10 PU3UKA (YTJIYBJIEHHBIN YPOBEHD)

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

1.2. CucreMa oueHUBAaHHSA Pe3YJILTATOB BHINOJIHEHHUS 32/ IaHUM

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

JOCTOBEPHOCTH OIICHKH — OIICHHWBAETCS YPOBEHb C(OPMHPOBAHHOCTU 3HAHUM, YMEHUH,
HPAaKTHYECKOTO OIbITa, OOMMX M MPO(ECCHOHAIBHBIX KOMIIETCHIMH, MPOJEMOHCTPUPOBAHHBIX
06yanOU.[I/IMI/ICH B XOA€ BBIITOJIHCHHUA 3aaHUA,

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

HAJIC)KHOCTH OICHKM — CHCTEMa OIICHMBAHMS BBHINOJHEHUS 3aaHUil JOJDKHA 00JIalaTh
BBICOKOH CTENEHBIO YCTOWYMBOCTH INPU HEOJHOKPATHBIX OIEHKAaX YpPOBHS C(HOPMHPOBAHHOCTH
3HAHWH, YMEHUH, TPAKTUYECKOrO OIbITa, OOMMX U NPO(ECCHOHANBHBIX KOMIETECHINN
00ydJaromuxcs;

KOMITJIEKCHOCTH OIIEHKH — CHCTE€Ma OIICHUBAHMS BBIOJHEHUS 3aJaHUi JIOJDKHA MO3BOJIATH
WHTETPATUBHO OIICHUBATH 00IIHE ¥ MPOPECCHOHATBHBIE KOMIIETCHIIMN 00yJaIONINXCS;

OOBEKTUBHOCTU OLIEHKM — OIIGHKa BBIITOJHEHUS KOHKYPCHBIX 3aJaHuil JOJDKHA OBITH
HE3aBUCHMOH OT OCOOCHHOCTEH MNpOPECCHOHATBHONW OpUEHTAUUMU WIM  TPEINOYTCHUN
npernoaaBaTesel, OCYIIECTBISIOMUX KOHTPOIb WIN aTTECTAIHIO.

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

- MCTOJ pacydcTa NCPBUYHBIX 6aJI.HOB;

- METOJ pacueTa CBOJIHBIX OaiioB

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

Wcnonp3yercs nsatu OanbHas 1IKaja JUIsl OLEHUBAHUS PE3YyIbTaTOB O0yUEHHUS:

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

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

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

1.3. KoHTpPOJILHO-01IeHOYHBbIE CPeICcTBa
1.3.1 3apanmne:

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

IIpumepHble Bonpockl codece0BaHUS

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

2 PaBHOMEpHOE ABM)KEHUE: ONPEEIIEHNE, CKOPOCTh, IEPEMELICHNE, YPABHEHUE ABUKCHHUS.

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

6 CBoboaHOE MajeHue Tea. Y cKkopeHue cBooogHoro najaenus. Kunemarndyeckue ypaBHeHUs
IIpY CBOOOTHOM IaJICHUM.

7 JIBuKeHUE MO YIJIOM K TOPU30HTY.

8 PaBHOMEpPHOE IBUKEHUE 110 OKPYKHOCTH.

9 Unepuus. [lepsriit 3akon HeroToHa.

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

11 Tpetwuii 3akoH HproTOHA 1 €r0 0COOCHHOCTH.

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

13 3akoH BceMupHOro TAroreHus. Cumia TsHKeCTH.

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

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

17. Ummiynbe Tena. 3aK0H COXpaHEHUsI UMITYJIbCca

18 Mexanudeckas paboTa 1 MOIIIHOCTb.

19 Kunetnueckast sHEpTHUS.

20 IToTeHuuanbHas SHEPrUsl.

21 3aKkoH coXpaHEHHMsI TOJIHON MEXaHUYECKOW IHEPTIHH.

22 CBoboaHble W BBIHYXJICHHbIE MeXaHuuyeckue konebanus. [lapameTpsl koiebaTeNnbHOTO
newkenus. [leprona konebaHuii MAaTEMaTHYECKOTO U MPYKHHHOTO MasiTHUKA.

23 MexaHM4YeCKHE BOJHBL: OIPEJCICHUE, YCIOBUS BO3HUKHOBEHMS, BUIbI BOJIH, JJIMHA
BOJIHBI.

24 3ByKOBbIE€ BOJHBI: OIpEAENIEHHE, HCTOYHUK 3BYKOBBIX BOJIH, CKOPOCTh 3ByKa B
Pa3IUYHBIX CpPe/lax, XapaKTEPUCTUKHU. YIIBTPAa3BYK U €r0 IPUMEHEHHE

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

26 CtpoeHue TBepAbIX, )KUIKUX U ra3000pa3HbIX TeJ.

27. Uneanpuplii ra3z. OcHoBHOe ypaBHeHue MKT. CBs3b naBiieHHs HJCAIbHOTO Ta3a C
KMHETUYECKOW DHEPIUeN MOCTYNAaTEeNbHOIO IBHKEHUS MOJIEKY. CBsI3b NaBIEHUS UICAIBHOTO ra3a
C TUIOTHOCTBIO Tasa.

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

29. YpaBHEHHUE COCTOSTHUS UeanbHoro rasa (ypaBHenue MenneneeBa-Knanelipona).

30 U3otepMuueckuii mporiecc: onpeaeneHue, 3akon boins-Mapuorra, rpaduku npoiecca.

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

32 U3oxopHsblit ipotiecc: onpeaenenue, 3akoH lapis, rpaduku nporecca.

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

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

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

36 Kpucrannumaeckue tena u amopdueie Tena. [[naBnenue. Y nenpHas TeIioTa miaBIeHUS.

37 BuytpeHHsist sHeprusa. BHyTpeHHss1 SHeprus 0JJHOATOMHOTO HieaibHOro raza. CrocoOsl
M3MEHEHHUs BHYTPEHHEHN 3HEPTUu.

38 Pabora B TepMOAMHAMUKE.

39 IlepBblil 3aKOH TepMOAMHAMHKH. [IpuMeHeHme nepBOro 3akOHa TEPMOAMHAMHUKH K
M30IIPOLIECCAM.

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

41 PaboTa 3JIeKTpUUECKOTro TOJIsA. DHEPTETUUECKUE XapaKTEPUCTHKHU YTIEKTPUICCKOTO TOJIS:
NOTEHLIMAN, HanpspkeHne. CBA3b HANPSHKEHHOCTU U HANIPSKEHUS

429nexTpoeMKocTh. KoHaeHCaTOpBl. DHEPTrus 3apsHKEHHOTO KOHJIEHCATOPA.

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

45 TlocnenoBaTenbHOE W MapaICNbHOE COEAWHEHHE MPOBOAHUKOB, OCOOCHHOCTH STHX
COEIMHEHUN

46 D]J1C. 3akon Oma 11 MOJIHOM LIETTH

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

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

48  DnekTpu4yecKMid TOK B  moiynpoBogHukax. CoOCTBEHHass  TIPOBOJUMOCTH
HOJIyTIPOBOTHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJIHUKOB MPU HATUYUHU TPUMECEH.

[TomynpoBOTHUKOBBIE TPUOOPEI

50 MarauTHOe 1oJIe: OIpeNeICHNE, HAlPAaBICHHE, IIPABUIIO IPABOM PYKH, XapaKTEPUCTUKU
nojis (MarHUTHas WMHJIYKUUS, MarHUTHBIM IOTOK, HAIpPSDKEHHOCTb, MAarHUTHasE IPOHUILIAEMOCTb
cpezbl). DHeprusi MarHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBumno neBoit pyku

52 SIBnenwue 3nekTpoMarHuTHOM HHAYyKUUHU. [IpaBuio Jlenua.

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

54 SBnenne camounaykuuu. UanyktuBHocTh. DJIC caMOMHAYKIIMHT

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

56 Ilepemennblii ToK. Llenu nepeMeHHOro TOKa ¢ aKkTUBHBIM COIIPOTUBIIEHUEM, C KaTyILIKON
Y KOHJIEHCATOpOM. JIeMCTBYIOIME 3HAUEHUS CUJIIbI TOKA U HAIIPSKECHUS

57 Tpanchopmatopsl. Koapdumment tpanchopmarmn. [Ipumenenns tpancgopmaropos.

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

59 Nzobpetenue panuo A.C. [Tonosbim. [Ipunnun paguocssizu

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

61 Ilpenomnenue cBera. 3aKOH MPEIOMIIEHHUS CBETA

62 [lonmHOE OTpakeHUe CBETA

63 JInn3sl. Dopmyna TOHKOM JIMH3bI

64 Jlucnepcus cBera

65 Nurepdepenuus BoaH. MaTepdepeniys ceera

66 Mudpakuus cBeTa

67 NndpaxpacHoe u ynpTpaduosneToBoe u3nydyeHue. PEeHTTeHOBCKOe U3IydeHue

68 ®oTod(hPEeKT 1 ero 3aKOHBI

69 Teopus porosdppexra. Popmyna DiiHmTeiHa 11 hoTodPdexTa

70 ®otounsl. [Ipumenenue Gporordpdexra

71 Ctpoenue atroma. OnbiTel Pesepdopaa.

72 Ioctynatel bopa. ATom Bogopona o bopy

73 OTKpBITHE PaIMOAKTUBHOCTH. O-, 3-, Y- U3Iy4eHUs. PanoakTHBHbIE IPEBPALLICHUS

74 Snepubie criibl. CTpOEHHE AaTOMHOTO s]Ipa

75 DHeprus cBsA3M aTOMHBIX siiep. S nepHble peakiuu

76 Jlenenue TsoKeNbIX siaep. LlemHbie saepHble peaKium

77 S1nepHsblit peakTop. TepMosaepHble peakuuu

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

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

80 DnexTpuueckuil Tok B razax. HecamocroarenpHelil pa3psaa. CaMOCTOSTENbHBIA pa3psa U
€ro BUbI

81 DneKTpuyeCcKuil TOK B BAKYyMe

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

IIpumepHbIe NpaKTHYECKHE 3aJAHUS

Ilepeuennb 3agau:

1. ABromoOWib ynansiercs OT MOCTa, JIBUTasChb PAaBHOMEPHO W MPSIMOJMHEMHO CO
CKOpOCThIO 72KM/4. Ha KakoM pacCTOSTHUM OT MOCTa OKakKeTcs aBTOMOOWIb 4yepe3 10c, eciu B
Ha4aJIbHbIM MOMEHT BPEMEHU OH HaXOIWICS OT Hero Ha pacctossHuu 0,2 km?

2. Benocunenuct, ABUrasch paBHOMEpHO, npoezxaet 20 M 3a 2¢. Onpenenure, KaKo MmyTh
OH IIPOEET MPH JIBUKEHUU C TOH ke ckopocThio 3a 10c, 20c?

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

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

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

6. JIBa mMsya OpOIIECHBI BEPTHUKAIBLHO BBEPX CO CKOPOCThIO 36 kM/4 u 18 km/u. Ha kakoi
BBICOT€ KHHETHYECKasi SHEPTUsI KaXKJIO0r0 MsiYa CTAaHET PaBHOM €ro MOTeHIIMAIbHON?

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

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

8. Ha cxonmpko M3MEHWIIaCh BHYTPEHHSISI SHEPTHs Ta3a, €CIU €My COOOIIMIN KOJIUYECTBO
teriotel 20 x/x U coBepummim padboty Han razom 30 kJ[x? ecau eMy COOOIIMIU KOTUYECTBO
tertoTsl 30 kJ[x 1 coBepimiu padboty Hax razom 40 kJx?

9. Kakoe KOIMYeCTBO TEIUIOTHI HYXHO TepelaTh ra3y, 4roObl €ro BHYTPEHHSS SHEprus
yBenuumiach Ha 45 kJIx, u npu 3ToM ra3 cosepuri padory 65 kIx u 0,5 MJx?

10. Ha xakom pacCTOSHUM HaXOJATCs IpYr OT Apyra Toueunsle 3apaasl 2 HKn u 5 uKi, ecnu
OHHM B3aUMOJICHCTBYIOT ApYT ¢ Apyrom c cuioi 9 MmH? 0,05H?

1.3.2. Kpurepuu onenkun

Baaianl 3a
Kpurepun oueHKH K TeOpeTHYECKOMY 3aAHHUI0 KpUTEepUu
OLlEHKH

MakcumaJbH
pIi 0a11 — 1

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

- JaeT TOYHOE ONPEJEIICHNE U NCTOJKOBAHUE OCHOBHBIX IOHATHH, 3aKOHOB,
TeOpui, PU3NYECKUX BETUUYHMH U UX €TUHUI] U3MEPEHUS;

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

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

- TOCJEOBATENbHO, YETKO, CBA3HO, JIOTMYHO MU 0e301MO0YHO H3iaraer
yueOHBI  MaTepuasl, TpaBWIbHO U  OOCTOSATENbHO OTBEYAaeT Ha
COITYTCTBYIOIIIME BOIPOCHI

- JIEMOHCTpPUpPYET 3HaHME€ U TMOHMMaHHE (U3MYECKON CYIIHOCTH 0,7
paccCMaTpUBAaEMBbIX SIBJIEHUM U 3aKOHOB, HCIHBITBIBAET HECYILIECTBEHHBIE
3aTpyJHEHHs] B  BBIABJICHUM  B3aUMOCBSI3M  (DU3MYECKUX  SBJICHU,
3aKOHOMEPHOCTEH;
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- B OCHOBHOM IIpaBWIbHO, 0€3 W3MEHEHHS OCHOBHOH CYTH, MdaeT
ONpeNeNIeHUs]  TOHATHM, HWCHOJB3YIOTCA  HAy4YHbIE  TEPMHHBI  TIpU
UCTOJIKOBAHUM 33aKOHOB, TEOPUH, (DU3NYECKUX BEIMYMH U HMX EIUHHUI]
U3MEpPEHUS;

- BEpHO, HO C HE3HAYMUTEIHHBIMH OLIMOKAMM BBIIOJHSET 3amucu (Hopmyl,
rpaduKu, pUCYHKH, CXEMBI;

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

- B ONpEJCIICHHON JIOTMYECKON IOCIEeOBAaTEIbHOCTH Y4eOHBIH MaTepuat
u3Jaraet, Ipyu OTBETE Ha BONPOC JOMYCKAeT HECYHIECTBEHHBbIC OUIMOKH U
(nnmm) He Ooiee OBYX HENOYETOB, KOTOPBIC CTYACHT MOXET HCIPaBUThH
CaMOCTOSITENIFHO TpU TpeOOBaHWU TPEMOAABATENS; JAaeT IpaBHIbHBIC
OTBETHI HA COIYTCTBYIONINE BOMPOCHI

3 |- packpelBaeT OCHOBHOE COJepKaHHMe Y4eOHOTO Marepuana, HO 0,5
O00HapyXHUBAIOTCS CYLIECTBEHHbIE MPOOETbl B TMOHMMAaHUU B3aUMOCBSI3U
(u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEN;
- JIOMyCKaeT OMIMOKHN B OMPEEIICHUH U MUCTOJIKOBAHUN OCHOBHBIX TMOHATHUH,
3aKOHOB, TeOpHﬁ, (1)I/I3I/I‘-ICCKI/IX BCJIMYMH W UX CAWHUIL U3MCPCHHA, KOTOPLIC
MOKET HCIPAaBUTh CaMOCTOSITEIbHO WM TMpH HEOOJIbUIOW MOMOIIH
Ipero/IaBaTeds;
- C CYIIECTBEHHBIMHM OLIMOKaMH BBINOJHSIET 3amuch (OpMyi, TrpaduKkos,
PUCYHKOB, CXEM, KOTOPELIC CTYACHT ITOCJIC 3aMCUaHuA  yCTpaHACT
CaMOCTOSITENILHO;
- CaMOCTOSTENbHO (OPMYIHPYET OTBET Ha BOMPOC, MPHUBOIAUT YACTUUHO
BEpPHbIC apTyMEHTHI, OTAEIbHBIC BBIBOJABI HENb3sl CUUTAThb BEPHBIMH U
000CHOBaHHBIMU;
- HapylleHa JOTMYecKas IOCIIeOBATEIbHOCTh M3JIOKEHUS Y4eOHOTO
MaTepuaia, Ipyu OTBETE Ha BOIMPOC JOMYIIEHa O/1Ha Tpydas ommOka u (Min)
Oosiee ABYX HEJOYETOB; CTYAEHT UCIBITHIBACT 3HAYMTEIbHBIC 3aTPyTHEHHUS,
0TB€Yas Ha COIIYTCTBYIOIINE BOIIPOCHI
4 | - CTYAEHT HE MOXXET OOBSICHUTh (PU3UYECKOM CYIIHOCTH pacCMaTPUBAEMBbIX 0
SBICHUN | 3aKOHOB, BBIABUTH B3aHMOCBI3U (1)I/I3I/I‘-I€CKI/IX SIBJICHUA U
3aKOHOMEPHOCTEH;
- HE 3HAeT WJIM JIaeT HEBEPHOE OIpEeNIeHNEe M HMCTOJIKOBAHHE OCHOBHBIX
HOHATHI, 3aKOHOB, TEOPUH, PU3MUECKUX BEIUYHH U UX €IUHHI] U3MEPEHUS;
- HC BCPHO BBIITOJHACT 3allUCh q)OpMy.H, l"pa(bI/IKOB, PUCYHKOB, CXEM
UTOT'O L
Ne Kpurtepun onieHKH K NPAKTHYECKOMY 3aJaHUI0 bannbl 3a
KpuTEepuu
OLICHKH
1 Odopmiienue yciaoBus 3a1aHUA MakcumajibHbI
i 0aaa1—0,4
0aJu1a
- BEepHO 0()OPMIICHO YCIIOBHE 3aauH, TPEICTABICHBI BCe (DU3MUECKHEC 0,4
BEJIMUMHBI
- ycioBHe 3a7aHust 0OPMIICHO C HE3HAYUTETbHBIMA HETOYHOCTSIMH, 0,2
IpeJICTaBJICHbI HE BCe (PU3HUECKUE BETUUNHBI
- yCcIIOBHE 3a1aHus1 0(QOPMIIEHO HEBEPHO 0
2 Hcnonb3oBanue pusnyecKod CHMBOJINKHU MakcumajibHbI
i 0as1 —0,5
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oas1a

- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUH 3a/1a4d U B (popmyriax, 0,5
UCIOJIb3YEMBIX B PELICHUHU 3aJjau
- BEpHO 0003HAaYEHBI CUMBOJIbI B YCIIOBUU 33J]a4H, JAOIYIIEHA | HETOUYHOCTD B 0,4
(dopMynax, UCIOIb3YEMBIX B PEIICHUH 3a/1a41
- JomyiieHa | HeTOYHOCTh MpH 0003HAYEHUH CUMBOJIOB B YCJIOBUU 331a4H, 1 0,3
HETOYHOCTb B ()OPMYIIax, UCIOJIb3YEMBIX B PEIICHUH 3a/1a41
- IOTIYIIEeHO 2 1 60Jiee HETOYHOCTH MTPH 0003HAYEHUN CHMBOJIOB B YCIIOBUU 0
3a7auy, 2 1 6osiee HETOYHOCTEH B (pOpMyJiax, UCIIONIb3YEMBbIX B PELLICHUN
3a/1a4u
Coburo1eHne aJropuTMa penieHust MakcumaJjibHbI
i 0ana —
0,3 6a11a
- peleHne 3aa4 OCYIIECTBIISIETCS 10 AITOPUTMY: IEPEBOJL €AUHUIL 0,3
U3MepeHus: PU3NUECKUX BETMYMH B MEXIYHAPOIHYIO CUCTEMY €IMHHII
(CH); 3anuch He0OX0AUMBIX (hrU3rUecKux GopMyil; MAaTEeMAaTUYECKUN pacyeT
1o pusuveckoit hopmyiie
- QITOPUTM PELICHHUs 3371a4i OTCYTCTBYET 0
IlepeBoa enuHun u3MepeHus puznyecknx BeTu4nH B Me:kayHapoanyio | MakcuMajibHbI
cucremy eaunun (CH) i 0a1 -0,3
0as1a
- BEPHO IepeBe/IeHbl pacyeThl IEPEBOJa BCEX €IMHUL] U3MEPEHUs 0,3
¢uznueckux BeJnyrH B MexayHapoanyto cuctemy equnuil (CH1)
- nonyuieHa 1 omubka Mpu MpOBEAECHUH pacueTa MepeBoia eInHULL 0,2
u3MepeHus: GU3NIecKux BenurH B MexayHapoanyro cucremy enuaui (CH)
- IONYLIEHbI 2 OUIMOKY IpU MPOBEJICHUH pacyeTa IepeBo/ia eAMHMIL 0,1
u3MepeHus: GU3NUECKuX BeInduH B MexxayHapoanyro cucremy enuaut (CH)
- HEBEPHO MTPOBEICHBI pacyeThl IepeBoia BCEX eMHULl U3MEPEHUs 0
¢dusnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
Hcnoan3oBanne puznyeckux GopmyJi AJs pelieHus 3a1a49u MakcuMajibHbI
i 0aJu1 —
0,5 6aana
- BEPHO U IOCTIeI0BATEIBHO 3aIMCaHbl Bce (POPMYJIBI B COOTBETCTBUU C 0,5
CHUMBOJIMKON, HEOOXOIMMBIE ISl yCTAaHOBJICHUSI COOTHOIICHUS
CYIIECTBYIOILEr0 MeXAY (GU3NUECKUMHU BETMUUHAMU
- IPaBUIILHO COCTABJICHBI YPABHEHUS, CBA3BIBAIONINE (DPU3NIECKHE BEIIMIHHEI
- BEPHO, HO HEMOCJIE0BATENbHO 3aCcaHbl (POPMYJIIbl B COOTBETCTBUHU C 0,4
CHUMBOJIMKOW, HEOOXOJMMOH [T YCTaHOBIICHHSI COOTHOIICHUS
CYIIECTBYIOILEr0 MeXAY GU3NUECKUMHU BETMUUHAMU
- IPaBUIILHO COCTABIICHBI YPABHEHUS, CBA3BIBAIONINE (DU3NICCKHE BEIIMIHHEI
- (hopMyJIBI 3aITUCAHBI MTOCIIEI0BAaTEIbHO, HEBEPHO 3anucana 1 ¢dopmyna B 0,3
COOTBETCTBUH C CUMBOJIHMKON, HEOOXOJMMOH JUTsl YCTaHOBIICHHS
COOTHOILIEHUS CYIECTBYIOLIETO MEXY (PU3NYECKUMHU BEIMIYMHAMU
- IOTyIIIeHa OJTHA OIMIMOKA IPU COCTABIICHUN YPaBHEHUH, CBS3BIBAIOIINX
¢du3nUecKre BeTMYUHBI
- (hopMyIIBI 3aITUCAaHbI HEMOCIIEIOBATENBHO, HEBEpHO 3anucana 1 gpopmyrna B 0,2
COOTBETCTBUH C CUMBOJIMKON, HEOOXOMMOM JIsl yCTaHOBIICHHS
COOTHOIIIEHUS CYIIECTBYIONIETO MEXTY (DU3NICCKIMHU BEIIMIMHAMHU
- IONyIIeHa OJ{Ha OIINOKa MPH COCTABICHUN YPaBHEHUH, CBA3BIBAIOIINX
(U3UYECKHE BETUIMHBI
- Bce ()OpMyJIbI 3aMCaHbl HEBEPHO 0
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- JIOMYIIEHBI OIMMOKA MPU COCTABJIICHUH BCEX YPABHCHUH, CBA3BIBAIOIINX
buznUeCKre BETHUNHBI

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

MakcuMaJbH
plil 0aa — 0,5
0aJ1710B

- BEpHO MIPOU3BEICHBI BCE MATEMATUYECKHIE PACUEThI 110 BCEM (PU3UUECKUM
(dopMyiiaM B COOTBETCTBUH C €AMHUIIAMH U3MEPECHUH (PH3MUECKUX BEITHYNH
(CN);

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

0,5

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

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

0,4

- HEBEpHO MIPOU3BEJICH MaTeMaTHuecKui pacueT 1o 1 ¢pusnyeckoii popmyuie,
HO B COOTBETCTBHH C €IMHUIIAMH U3MepeHuil pu3mueckux BenmnunH (CH);

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

0,3

- HEBEPHO MPOM3BE/ICH MaTeMaTn4ecKuil pacyer no 1 ¢pusuyeckoit popmyre
0e3 ykazaHus equHHI n3Mepenuit pusnueckux Bemmund (CH);

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

0,2

- HCBCPHO IMPOU3BCACHBI BCC MATCMATHYCCKNEC PACUCTBI

0

OTBeT MocJjie pemieHus 3a1a4mn

MakcuMaJbHBI
H 0ayI —
0,2 6ayj10B

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

0,2

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

0

YcTHOe 00BbsICHEHHE pPelIeHust 3a1a41

MakcuMaJbLHBI
M 0aJL1 —
0,3 6as10B

- 00BSICHEHUE pellIeHus 3a/1aHus M1OCNIe0BATENbHO, CBSI3HO, JOTMYHO, BBIBOJL
apryMeHTHPOBaH U 000CHOBAH; MPaBUJIBHO U OOCTOSATENBHO AAE€TCSA OTBET
(OTBETHI) Ha CONMYTCTBYIOIINE BONPOC (BOIPOCHI)

0,3

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

0,2

- 3HaYUTEIBHO HApYIIEHA OCJIE0BATEIbHOCTD, JIOTHKA OObACHEHHUS
peleHns 3aJaHus (CTyIeHT He MOXeT O0BSICHUTh, KAKUM 00pa3oM IpuIIesn K
PEILIEHUIO 3a/1aHus), BBIBOBI HE MOTYT CUNTAThCSl ApIYMEHTUPOBAHHBIMU U
000CHOBAHHBIMU; CTYACHT UCTIBITHIBACT 3HAUUTEIbHbIEC 3aTPYAHEHUS,
OTBE€Yasi Ha COMMYTCTBYIOIHE BOMPOCHI

NTOI'O

1.4. MarepuanbHO-TeXHHYECKOe o0ecrnedyeHHe [Jisi TNPOBEACHHUS IPOMEKYTOYHOM

aTTreCcTalnumn

Brinonnenue 3agaHuii HpOMe)KYTO‘-IHOﬁ arrecTallu IpoBOAUTCH B y‘{e6HOM KaOuHeTe

«®Pu3zukay, 1aboparopun GU3UKU.
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1.5 VYueOHO-MeTOAMYECKOe W HH(OPMALMOHHOE oOOeclevyeHUe [Jisl TPOBeIeHUs
NMPOMEKYTOYHOM aTTecTaluu

OcHoBHbIE yUeOHbIe H3TaHUsI

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

2. HmutpueBa B.®. Owuszuka i npodeccuii M CHenHaTbHOCTEH TEXHUYECKOTO
npodust: JlabopatopHbIii pakTukyM: yueOHoe mocooue/ B.®. Imutpuena, A.B. Kopxkyes, O.B.
Myprazuna : (5-e w3nm) (B onektpoHHoMm  dopmare)  2019.  https://academia-
library.ru/catalogue/4831/413933/ https://academia-library.ru/

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

4, Kanamankos, H. I1. ®@usuka B 2 4. YacTh 2 : y4eOHHUK W MPAKTUKYM IS CPEIHETO
npodeccuonansHoro odpazosanusi / H. I1. Kanamnukos, C. E. MypaBseB. — 2-¢ u3A., UCOp. U
nor. — Mocksa: U3narensctBo HOpaiit, 2020. — 244 c. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09161-8. — Tekcr: anexkrponnsiii / DBC FOpaiir [caiir]. — URL: https://urait.ru/

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

JlonoJHUTe/IbHBbIE Y4eOHbIe H3IaHNUS

6. BacunneB, A. A. ®usuka: yuyebHoe mocobue Il cpeaHero npodecCHOHaIBLHOTO
obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3., HCIp. U JIOM. —
Mocksa: UznarensctBo IOpaiit, 2020. — 211 ¢. — (IIpodeccuonansuoe obpazosanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

1. Mycumn, 0. P. ®usuka: xonebanus, onTHka, KBaHTOBas (u3HKa: yueOHOe mocodue
Uil cpenHero npodeccuonansHoro oopaszosanus / 0. P. Mycun. — 2-¢ u3a., ucnp. U A0m. —
Mocksa: U3narensctBo HOpaiit, 2020. — 329 ¢. — (IIpodeccuonansnoe odpasosanue). — ISBN
978-5-534-03540-7. — TekcT: anexrponnsrii // DbC KOpaiir [caiit]. — URL: https://urait.ru/

8. Mycun, FO. P. ®wusuka: mMexaHuKka CIUIOLIHBIX Cpel, MOJEKyNspHas (u3uka H
TepMOJMHAMHKA: y4dyeOHOe TocoOue Ijsi cpefaHero mnpodeccuoHanbHOoro obpazoanust / FO. P.
Mycun. — 2-e uzn., ucnp. u gon. — MockBa: M3znarensctBo Opaiit, 2020. — 163 c. —
(ITpoeccronansuoe obpazoBanne). — ISBN 978-5-534-03000-6. — Texct: anextponHsIit // DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/

HNHuTepHeT-pecypcsl

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

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

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

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

13. www.window.edu.ru (EarHoe 0KHO J0CTyIa K 00pa3oBaTeIbHBIM Pecypcam)

14. www.st-books.ru (JIyuias y4ueOHas auTeparypa)

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

16. www.ru/book (DnekTpoHHas OUOIHOTEYHAs CHCTEMA)

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

18. www.school-collection.edu.ru (Eaunas kosiekius udpoBbix 00pa30BaTEIbHBIX
pECypcoB)

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

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

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

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

23. www.kvant.mccme.ru (OKypaan «KBaHT»)

28


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
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.college.ru/fizika
http://www.kvant.mccme.ru/

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

pabor.
26. Meroauueckue yKaszaHus s OOYYarOLIMXCS IO BBIMOJIHEHHIO JTAOOpaTOPHBIX

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

CaMOCTOSITENIbHON PaOOTHI.
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