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1. MACIHOPT PABOYEN ITPOI'PAMMbBI YUEBHOHM JUCHUIIJIAHBI
OY .10 ®U3BUKA (yriayo/ieHHbIil YPOBEHB)

1.1. O6snacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PaGouass mporpamMma y4eOHOW AWCHMIUIMHBI SIBISIETCS YacThIO TMPOTPAMMBI
MOATOTOBKHU crnienuanuctoB cpeanero 3BeHa (nanee — [IIICC3) B cootBercTBUU ¢ PI'OC
CIIO no cnenmansHocTH 15.02.08 TexHOM0rUS MAIMHOCTPOEHUSI.

1.2 Mecro y4eOHON AUCUMIUIMHBI B CTPYKTYpe NpOrpaMMbl INOATOTOBKH
CIIEMATUCTOB CPeIHEero 3BeHa:
YueOHas TuCHUIUIMHA BXOAUT B 001meo0pa3zoBatenbHbii muki [TIICC3.

1.3. lleqiu 1 TpeOOBaHUA K Pe3yJbTATAM OCBOCHHS Y4eOHOM JUCIUILINHBI:

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

OK 1. Ilonumarb CyIIHOCTP U COLUMAJIbHYIO 3HAaYMMOCTh CBOEH Oyayuieit
npodeccuu, NposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

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

OK 3. [IpyauMats penieHus B CTaHIAPTHBIX U HECTAHIAPTHBIX CUTYalHsIX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh MOUCK U HMCIOJIb30BaHHE WHOOpPMAIMKM, HEOOXOAUMOMN IS
(¢ (PEKTUBHOTO BBIMOJHEHUSI MPOGECCHOHANBHBIX 3a/ad, MPOPECCUOHAIBHOTO H
JMYHOCTHOT'O Pa3BUTHSI.

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

OK 6. PaGoTath B KOJIJIEKTUBE U KOMaHJE, dPPEeKTUBHO OOIATHCA C KOJUIEramH,
PYKOBOJICTBOM, IOTPEOUTEISIMHU.

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

OK 8. CamocToATENnbHO ONpenesaTh 3a1auyu NpodecCuOHATBHOTO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMATbCA CaMOOOpPA30BAHHMEM, OCO3HAHHO IUIAHUPOBATh MOBBILICHUE
KBaJTU(PUKALIUH.

OK 9. OpueHTupoBaTbCsi B YCIOBHUSIX YacTOM CMEHBI TEXHOJOTHH B
MpoeCCUOHATILHOMN JESITEIHHOCTH.

B pesynbpTaTe ocBOeHMsI y4eOHOW AMCHMILIMHBI OOYYAIOLIUICS TOJKEH TOCTUYD
CJIEIYIOIUE PE3YIJIBTATHI:

JIUYHOCMHbLE:

- YyBCTBO TOPJOCTH M YBAXKEHMSI K HCTOPHUM M JOCTHKEHUSM OTEYECTBEHHOM
¢usnueckoit Haykd; (PU3NYECKH TPAMOTHOE TIOBEACHHE B MNpodecCHOHATBHOU
JESTETLHOCTH U OBITY TIPM OOpaIlleHny ¢ TPrUOOpamMu M yCTPOUCTBAMU;



- TOTOBHOCTh K TMPOJIOJDKCHHIO OOpa30BaHUS W TOBBINICHUS KBaM(HUKAIIUA B
n30paHHON TPO(ECCHOHATBHON JeATEIPHOCTH W OOBEKTHBHOE OCO3HAHHUE POJHU
(bU3UIECKUX KOMIICTCHITHI B 3 TOM;

- YMEHHE WCIOJb30BaTh JOCTHIKEHUS COBPEMCHHOW (HU3UYECKON HAyKH 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 UCTOYHUKHU MH(GOPMAIUH;

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

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

mMemanpeomemuule:

- UCIIOJIb30BAHUE PA3IMYHBIX BUJOB ITO3HABATECIIBHON NESITEIBHOCTH IS PEIICHUS
dbu3uyecknX 3amay, NPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUS (HAOJIOICHMUS,
OTIMICaHMS, U3MEPEHUS, SKCIIEPUMEHTA) TSI U3yUEHHUS Pa3TUIHBIX CTOPOH OKPY’KAFOIICH
JICUCTBUTEIILHOCTH,

- WCIIOJIb30BAaHNWE OCHOBHBIX WMHTEJUICKTYaJbHBIX OMEpalfil: MOCTAaHOBKH 3a/1ayH,
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 KOTOPHIMU BO3HHKAET HEOOXOIMMOCTh CTAJIKHUBATHCS B
npodeccruoHansHO cdepe;

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

- YMEHHE WCIIOIh30BaTh PA3UYHBIC WCTOYHHUKH I TONY4YCHUS (HU3UICCKOU
nH(OpMAaIH, OLICHUBATH €€ IOCTOBEPHOCTS;

- 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;

npeomemHnule:

- cOpMHUPOBAHHOCTH MPEACTABICHUM O POJM U MeCT€ (PU3UKU B COBPEMEHHOM
HAy4YHOW KapTHHE MHpA; TMOHUMaHHWE (UUYECKON CYIIHOCTH HAOII0JaeMbIX BO
Bcenennoit sBnenuii, ponmu Gu3uku B POpMUpPOBaAHUHU KPyrozopa M (yHKIIMOHATILHOM
IPaMOTHOCTH YeJIOBEKa JJIsl PEIIeHUs TPAKTUYECKUX 33]1ay;

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

- BJIaJICHWEC OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, WCITOJIb3yEeMBbIMH B
busuke: HAOIIOJIEHUEM, ONTMCAHUEM, U3MEPEHUEM, IKCTIEPUMEHTOM;



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

- chOpMHPOBAHHOCTH YMEHUS peliaTh GU3NYECKUE 3a0a4u;

- c(hopMUPOBAHHOCTh YMEHUSI MPUMEHSTH MOJYYCHHbIC 3HAHUS 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, MOTy4aeMON U3 Pa3HbIX HICTOYHUKOB.

1.4 Kotu4ecTBO 4acoB Ha OCBOEHHE MPOrPAMMBbI Y4eOHOMH TUCHUTIIUHBI:
MakcumanbHOU yueOHON Harpy3ku odydaromerocs 214 yac, B TOM 4ucie:
00s13aTeNIbHOM ayTUTOPHOU yueOHOU Harpy3ku oOyuaromierocs 139 yac;
CaMOCTOSITENIbHOM paboThl 00yUarOIIerocs 75 4acos.



2 CTPYKTYPA U COJAEPKAHUE YUYEBHOU JUCIUIJIMHBI
2.1 O0bem yuyeOHOM IMCUMILIMHBI M BUABI Y4eOHOIl padoThI

Bupa yueOHoii padoThI O0bem yacon

MaxkcumanbHas yyeOHas Harpy3ka (Bcero no nporpamMme AuCHUMILIMHBI) 214
O6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 139

B TOM YHCJIE:

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

[TpomexxyTouHasi aTTectanus B popme:
I cemectp nuddepeHpoBaHHBIN 3aueT
II cemecTp - sK3ameH




2.2 TemaTuuyeckuii mjaH u coaepxanue y4deOHoil nucuumianabl OY/.10 ®usuka (yriryGJieHHbII

YPOBEHbB)

HaunmenoBanue
pa3aesioB H TeEM

Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHble U NPAKTHYECKHe 3aHATHSA,
CaMOCTOsITe/IbHAsL padoTa o0yualouierocs, Kypconasi padora (mpoekr) (eciu
MPEyCMOTPEHBI), HHbIE BU/IbI y4eOHOI padoThl B COOTBETCTBUM € YUEOHBIM

IIAHOM

O0BeM yacoB

YpoBeHnb
OCBOEHHUS

Koabl
KOMIIEeTEeHIINIA,
(¢popmupoBanu

10 KOTOPBIX
crnoco0cTByeT
3J1eMeHT
NPOrpaMMBblI

2

5

IlepBblii cemecTp

BBenenue

Omsuka — (yHIaMEeHTalnbHas HayKa O MpHUpojae. ECTECTBEHHO — HAy4YHBIH METO.
MO3HAHUS, €ro BO3MOXKHOCTM U TpPAaHMIBI MPUMEHUMOCTU. MozaenupoBaHue
bu3nYecKuX SBICHUN M TpolieccoB. Posb sKcneprMeHTa M TEOPUU B IIPOIIECCe
no3HaHus  npuponabl. ®dusmyeckas BenuyuHa. [lorpemHocTH  U3MepeHUn
¢uznueckux BenuunH. PU3NYECKUe 3aKOHBI. [ paHUIIbI TPUMEHUMOCTH (PU3HUECKUX|
3akoHOB. [loHsATHE O (U3NMUecKoll kapTHHE MHpa. 3HaYeHHEe (PU3UKHU IIPU OCBOCHUHU
cnenuanbHoctei CI10.

Pa3zgen 1. Mexanuka

Tema 1.1.
Kunemaruka

Coaep:xanue yueOHOro MaTepHaJia

oo

MexaHndeckoe JBUXKCHUC. XapaKTepI/ICTI/IKI/I MEXaHHYCCKOTO JABHXCHHA:
NepeMCIICHUC, ITYTh, CKOPOCTh. PaBHOMCpHOC HpHMOHHHeﬁHOe JABUKCHUC.

VYckopenne. PaBHonepeMeHHOE TPSIMOJIMHEWHOE JBUKEHUE.
CBoboaHoe najgeHue Tei. JBrkeHue Tena, OpoIeHHOro Mo/ YIJIOM K TOPU30HTY.
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH

HpaKaneCKoe 3ansTue Nel Pemrenue 3agaq «PaBHOMCpHOC JABUKCHUC

IpakTnyeckoe 3ansitue No2 Pemenue 3agau «PaBHOYCKOPEHHOE IBUKEHUEY

Tema 1.2. 3aK0HBI
MEXaHUKHU
HeroTona

Conep:kaHue y4eGHOr0 MaTepuasa

ITepBbiii 3akoH HproTtona. Cuma. Macca. Mmnynsc.Bropoii 3akoH HproToHa.
OCHOBHOM 3aKOH KJIACCUYECKOW TUHAMUKH. TpeTuit 3akoH HproToHa.

N oo ININ

3aKOH BCEMHUPHOro TAroteHus. I'paBurtammonHoe nose. Cuia Tskectu. Bec.

OK 1-9

8



CriocoOBbl N3MCPCHUA MACChI TCII. Cuiel B MEXaHUKE.

JlaGopaTtopnoe 3anHsaTHe Nel "M3ydeHue OCOOCHHOCTEH CWIJIBI TpPEHHS 2 2,3
(cxosbxeHus)"
IIpakTuyeckoe 3ansitue Ne 3 Pemenne 3aiau no temaM «Kunemarukay, «3aKOHbI 2 2,3
MexaHuku HproToHa»
Tema 1.3. 3akonsl |Copep:kanue y4eOHOro MaTepuaJia 24
COXpPaHEHHH B 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE JBUKEHUE. 2 1
MeXaHHuKe Pabora cunbl. Pabora moteHnumanbHbiXx cui. MomrHocTh. DHeprus. Kunernueckas
sHeprus. IloTeHunanbHass »HEprus. 3aKOH COXPAHEHUS MEXAHWYECKOM SHEPIUH.
ITpriMeHeHNEe 3aKOHOB COXPAHEHUS.
IIpakTuyeckoe 3ansaTue Ned4 Penenue 3a1a4 " 3aK0OHBI COXPAHEHUSI B MEXAHHUKE)» 2 2
IpaxkTnyeckoe 3ansitue NeS Pemenue 3agau "3akoHbl COXpaHEHHS] B MEXAHUKE) 2 2,3
CamocrosiTesibHas padoTa odyuarwmmxcs Nel 18 3
[ToaroToBuThH COOOIIEHUS:
1 3nauenue otkpeiTuii ['anunes
2 Ucaak Hpl0TOH — co3faTenb KIacCHuecKon (pU3NKU
3 Ponp K.O. IluonkoBckoro B pa3BUTUN KOCMOHABTHUKH
4 Cepreit IlaBmoBuu KoponeB — KOHCTPYKTOp M OpraHM3aTOp IPOU3BOJCTBA
PaKETHO-KOCMUYECKOW TEXHUKH
5 IlposiBieHue 3aKOHOB COXPAHEHUs! B IPUPOJIE, OBITY, TEXHUKE
Pa3nes 2. OcHOBBI M0J1eKYJISPHOH (GU3NKHU U TEPMOIMHAMHUKH OK1-9
Tema 2.1. Copepxanue yueOHOro MaTepuasa 4
OcHOBBI OcCHOBHBIE TOJIOKEHHSI MOJIEKYJISIpHO-KMHETHUECKON Teopuu. Pa3mepsl u Macca 2 1
MOJICKYJISIPHO- MoOJieKyal M artomoB. bpoyHoBckoe apwkenue. uddysus. Cunbl U s>HEprus
KHHETHYEeCKOM MEXMOJIEKYJIIpHOro B3aumojeicTBus. CTpoeHHe Tra3000pa3HbIX, KUAKUX U
TeOpHH. TBepAbIX Tesl. CKOpPOCTH IBMKEHHMS MOJIEKYI M MX HM3MepeHue. MneanbHbld ras.
HNneanbHblii ra3 [aBnenne raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH.
Temmeparypa u ee usmepenue. I'a3oBbie 3aKOHBI. AOCOTIOTHBINA HYJIb TEMIIEPATYPHI.
TepMoanHaMuyeckasi IIKajda TEeMIIEpaTypbl. YpaBHEHHE COCTOSHUS HJEATIbHOTO
ra3za. MossipHasi ra3oBasi IOCTOSIHHASL.
IIpakTnyeckoe 3ansaTHe Ne6 Pemenne 3amau  «YpaBHeHue MeHaeneea- 2 2
Kianeiipona. I"'a30Bble 3aKOHbBI»
Tema 2.2. 4

Conep:kanue y4eOHOT0 MaTepuaJia




OcHoBBI OCHOBHBIE MOHATUS U ONpeaesieHus. BHyTpeHHss1 Heprusi cucrembl. BHyTpeHHss 2 1
TePMOAMHAMMKH |PHEPIus HjeanpHOro rasza. Pabora m Teriora kak (OpMBI Mepeadyd SHEPrHH.

TemnoemMkocTh. YenbHas TEIUIOEMKOCTb. Y paBHEHHUE TerioBoro O6ananca. [lepsoe

HA4ajJo TepMOAMHAMMKHU. AnuabatHblil npouecc. Terosble nsuratenu. I[IpuHnun

nerictBug TeroBod MamuHbl. KIIJ[ TenmoBoro asurartens. Bropoe Hawano

TEPMOJMHAMUKHU. XOJO0JWIbHbIE MalIMHBL. OXpaHa NpUPOIbL.

IIpakTnyeckoe 3ansitue Ne7 Pemenue 3aagau «llepBriil 3aKOH TEPMOAMHAMUKH. 2 2

[TpyMeHeHre nepBoro 3aKOHa TEPMOANMHAMUKH K U30IPOLIECCAM).
Tema 2.3. Coaep:xanue yue0HOro MaTepHaJia 4
CaoiicTBa mapoB |Vcmapenue u konaeHcanus. HacwImeHHbIN ap 1 ero cBorcTBa. AOCOIOTHAS U 2 1

OTHOCHUTEJIbHAS BIIAKHOCTh BO31yXa. Touka pocsl. Kunenue. 3aBucumMocTb

TEMIIEPATypbl KUIIEHUS OT AaBiieHus. lleperpeTslii nap u ero uCnojb30BaHUE B

TEXHUKE.

Jlaboparopnoe 3ansaTue Ne2 «/3MepeHne OTHOCUTENFHON BIQKHOCTH BO3/IyXa 2 2,3
Tema 2.4. Coaep:xanue yueOHOTo MaTepHaJia 2
CaoiicTBa XapakTepuCTHKa JKUIKOIO COCTOSIHUA BelecTBa. [I0BepXHOCTHBIN CI0M KUIKOCTH. 2 1
JKHAKOCTel DHeprus MOBEPXHOCTHOTO CJI0sl. SIBI€HMS Ha IPaHUIIE )KUJKOCTH C TBEPJIBIM TEJIOM.

Kanwnnsipusle sBneHus.
Tema 2.5. Conep:xanue yueOHOTo MaTepuaJia 17
CaoiicTBa XapakTepHUCTUKa TBEPJOTO COCTOSIHMS BEIECTBA YIIPYTHME CBOMCTBA TBEPIBIX TEIl. 2 1
TBePAbIX TeJl 3akon ['yka. MexaHudeckue CBOWCTBAa TBEPIBIX Tesl. TeMIoOBOE pacIIupeHUe

TBEPJBIX TeN U )kuaKocTel. [1naBnenue u kpuctauiauzanusi.

CamocrosiTe/ibHasi padoTa o0yuarommuxcsi Ne2 15 3

1 Ctpoenue TBepAbIX, )KUIKUX U Ta3000pa3HBIX Tel (COCTABUTH TAOJIHILY)

2 TleperpeTslii Iap M €ro UCIOJIb30BAaHUE B TEXHUKE (COCTaBUTH KOHCIIEKT)

3 MexaHHueCKHE CBOICTBA TBEPABIX TeJ (COCTABUTH KOHCIIEKT)
Pa3nen 3. DiekTpoanHaMuka OK 1-9
Tema 3.1. Copnepxanue y4eOHOIro MaTepuaJa 9
DJIEKTpUYecKoe  |DJeKTpUUeCKUil 3apsil. 3aKOH COXpaHEHHs DJEKTPUYECKOro 3apsjaa. 3aKkoH 2 1
noJjie Kynona.Onextpuueckoe none. HanpsoxkeHHOCTh anekTpudeckoro nois. [lpunnumn

cynepno3uruu moneil. Pabora cunm anmektpocratudeckoro mois. IloreHiman.
PazHocTh mOTEHHMAIOB. ODKBUIOTEHUHUAIbHBIE TMOBEPXHOCTU. CBS3b MEXIY

HANPsDKEHHOCTHIO M PA3HOCTHIO NOTEHIIMAJIOB 3JIEKTpUUYeCKOro nois. [IpoBogHuku

10




B DJJICKTPUYCCKOM II0JIC. I[I/I3J'IGKTpI/IKI/I B DJJICKTPHUYCCKOM IIOJIC. HOJ'I?IpI/ISaI_II/IH
JUDJICKTPHUKOB.

IpakTnyeckoe 3ansitue Ne 8 Pemienue 3agad «QJIEKTPUUECKOE MOJIE» 2 2
IIpakTiyeckoe 3ansaTue Ne 9 Penenue 3a1a4 « QIEKTPUUECKOE MOJIEN 2 2,3
IIpakTuyeckoe 3anaTue Nel( 3ammra mopThoIHO CAMOCTOSTEIBHBIX padOT 2 2
Tema 3.1. Konnencaropsl. CoeiuHeHne KOHJEHCATOPOB B 0aTapero. DHEPrus 3apsyKEeHHOTO 1 1
DJIeKTpUYecKoe  |KOHJEHcaTopa. DHEprusl AIEeKTPUUECKOro MoJis.
noJje
IIpome:xxyTounas arrecrauus - JlndgdepeHuupoBaHHblii 3a4eT 2
Bropoii cemecTp
Tema 3.2. 3akonbl |Cojep:kanne y4eOHOro0 MaTepuajia 12
NOCTOSIHHOI'0 TOKA |YCIOBHs, HEOOXOIMMBIE IS BOSHHUKHOBEHHS U MOAJEPKAHUS AIIEKTPHUUYECKOTO 2 1
toka. Cuja TOKa M TJIOTHOCTh TOKA. 3akoH OMa Jijisi ydacTka Iienu. 3aBUCUMOCTh
ANEKTPUYECKOTO CONMPOTUBJICHUSI OT MaTepHana, UIMHBI M IJIOMAAHN MOMEePEeYHOro
CEUYEHHs  MPOBOAHMKA. 3aBUCUMOCTb  CONPOTHBIICHHUS  IPOBOJHUKOB  OT|
TEMIIEepPaTyphbl.
TennoBoe nelcTBHe H3ekTpuueckoro Toka. 3akoH Jlxoyns-Jlenna. PabGorta wu 2
MOIIIHOCTb 3JIEKTPHUYECKOr0 TOKA.
OJC wucrounuka. 3akoH Owma ans nonHod uenu. CoeqUMHEHHE NPOBOJHUKOB. 2
CoennHEeHNE UCTOYHUKOB 3JIEKTPUUECKOM SHEpruH B 6aTapero.
IIpakTnyeckoe 3anaTue Ne 11 Pemenue 3a1a4 «3aK0HbBI IOCTOSIHHOTO TOKa 2
IIpakTnyeckoe 3ansaTue Ne 12 Penienue 3a1a4 «3aKOHbI IOCTOSIHHOTO TOKa 2 2
JlabopaTopnoe 3anmstme Ned «M3yuenme 3akoHa Oma [ ydacTKa LEMH, 2 2,3
MOCJIEZI0BATENbHOIO M MAapallJIeIbHOIO COEAMHEHMsI MPOBOJHUKOBY «M3mepenue
3JIC ¥ BHYTPEHHET'0 CONPOTHBIICHUS] HCTOUHHKA
Tema 3.3. ConeprxaHue y4eOHOro Mmarepmuasa 6
DJIEKTPUYECKHIl  |DJIeKTpUYECKUI TOK B MeTajulax. OJEKTpOHHBIA ra3. Pabora BeIXona. 2 1
TOK B PA3JIMYHBIX |DJIEKTPUUYECKUN TOK B 3JEKTPOIHUTAX. DnekTpoin3. 3akoHsl Dapanes. [Ipumenenue
cpeaax HIIEKTPOJIN3A B TEXHUKE.
DIIEKTPUYECKHI TOK B rasax u Bakyyme. Monuzanus rasa. Bunbl ra3oBbeIx pa3psios. 2 1
[Tonsitue o ninazme. CBOMCTBA M MPUMEHEHHUE JIEKTPOHHBIX ITYYKOB.
DNEeKTpUYECKHi TOK B  MOdynpoBoaHWKax. (CoOCTBEHHass MPOBOJUMOCTH 2 1

HOJYyIPOBOIHUKOB. [10ynpoOBOTHUKOBBIE TPUOOPEI.
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Tema 3.4.
MarbuuTHoe 1moJjie

Conep:kanue y4eOHOT0 MaTepuaJia

Bexkrop wuWHAyKnMM MarHuTHOro moJisg. JledicTBME MAarHUTHOrO 1OJISL  HQ)
NPSMOJIMHEHHBIA MPOBOAHUK C TOKOM. 3akoH Amriepa. BzaummopeicTBue TOKOB.
MaruautHbiil notok. Pabora mo nepeMenieHno B MArHUTHOM I10JI€ MPOBOJHUKA C
TOKOM.

N~

JelicTBUe MarHUTHOTO MO HA ABMXKYyIuUics 3apsan. Cuna Jlopenna. Onpenenenue
YIIENBHOTO 3apsia. Y CKOPUTEIH 3apsDKEHHBIX YacTHIL.

Tema 3.5.
DJIeKTPOMATrHUTH
asi MHAYKIUA

Coaep:xanue yueOHOTo MaTepHaJia

15

SJIGKTpOMaFHI/ITHaH HUHAYKIUA. BI/IXpCBOG QJICKTPHYCCKOC I10JIC. CaMOI/IH,I[YKI_II/IH.
3H€pFI/I$[ MAar"suTHOI'O ITOJIA.

IpakTnyeckoe 3ansatue Nel3  Pemenne 3agay «MarmutHoe — 1oie.
DJIeKTpOMArHUTHAsE WHIYKITUS

IIpakTuyeckoe 3ansaTue Nel4 Pemenune 3amau «MarautHoe — mose.
DNEKTPOMAarHuTHAasE HHIYKIHS

IpakTnyeckoe 3ansatue Nel5 Pemenne 3agau «MarmutHoe — 1oie.
DJIeKTpOMarHuTHasE WHIYKITUS»

CamocrositeibHas padora o0y4yarommxcst Ne3

1 [loaroToBUTH COOOILIEHUE HA OIHY U3 IPEUIOKEHHBIX TEM:

- «OTKpBITHE U IPUMEHEHHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOAMMOCTH
- AKYCTHYECKHE CBOMCTBA MOJYIPOBOIHUKOBY

- «KpunosnekTpoHuka (MUKpO3JIEKTPOHHUKA U XOJIOT)»

- «AHzpe Mapu Amrep — OCHOBOITIOJIOKHUK 3JIEKTPOIUHAMUKI

- «Xanc Kpucruan Opcreq — 0OCHOBONIOJIOKHUK IEKTPOMAarHeTu3May

- «Maiikn @apazeit — co3aaTenb yu4eHUs 00 dJIEKTPOMArHUTHOM II0JIEY,
- «Hukona Tecna: »u3Hb U HEOOBIYAWHBIE OTKPBITUS

- «OMunuit XpuctruanoBud JleHn — pycckuii GuznK»

2 Byl caMOCTOSITENBHBIX pa3psiioB (COCTaBUTh TaOJIHILY)

3 Tok B pa3nu4HbIX cpeax (COCTaBUTh TAOIHILY)

Pa3znen 4. Koj1ie0anus M BOJHBI

Tema 4.1.
MexaHnyecKune
KoJe0aHus

Conep:kaHue y4eGHOr0 MaTepuasa

o

KonebarenbHoe JABMOKCHUC. FapMOHI/I‘-ICCKI/IC KoJIeOaHHs. CB06OJIHBIG
MexaHn4deckue KojieOanus. JIMHelHHbIe MeXaHWYeCKHE KOojeOaTelIbHBIE CHCTEMBI.

[TpeBparenre dHeprun npu KosebarenbHOM ABMKeHHH. CBOOOJHBIE 3aTyXalolue

N

OK 1-9
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MeXaHHYeCKHe KojieOaHus. BI)IHY)K,HGHHBIC MeXaHHYECKHE KOJIEOaHHs.

JlaGopaTtopnoe 3ansitue Ned4 «lI3yueHuwe 3aBUCHUMOCTH TIiepuoja KoJjeOaHMi 2 2,3
HUTSHOT'O MAsTHUKA OT JUIMHBI HUTH»
Tema 4.2. Copnepxxanue yueOHOIo MaTepuaJa 8
Yupyrue Bosnbl  |[lonepednbie U MPo0bHBIE BOJHBI. XapaKTEPUCTUKU BOJIHBL. Y paBHEHHE IIOCKOM 2 1
oerymeii BomHbl. MuaTepdepenmnus BomH. [loHsTre o mudpakiuu BoIH. 3BYKOBBIE
BOJIHBI. YJIbTPa3BYK M €ro IPUMEHECHHUE.
IIpakTuyeckoe 3ansaTue Ne 16 Pemenne 3amau «MexaHnuueckue KojeOaHUs U 2 2,3
BOJIHBI»
IMpakTuyeckoe 3ansitue Ne 17 Pemenue 3amau «MexaHuueckue KoJeOaHUS U 2
BOJIHBI»
IIpakTnyeckoe 3anaTue Ne 18 Pemenue 3amau «MexaHuueckue KosiebaHus U 2
BOJIHBI)
Tema 4.3. Coaep:xxanue yueOHOro MaTepHaJia 4
JyieKTpOMarHuTH |CBOOOIHBIE  AJIEKTPOMArHuTHBIE KosneOanusa. [IpeBpamieHwe SHeprum B 2 1
ble KoJIeOaHust KoJIeOaTeIbHOM KOHTYpe. 3aTyXarollue 3JeKTpOMarHuTHeIe Kosebanus. ['eneparop
HE3aTyXalolMX 3JEeKTPOMAarHUTHBIX KoJieOaHWi. BBIHYKIEHHBIE 3JEKTpUUYECKUE
KOJIeOaHusl.
IlepemeHHBIN TOK. EMKOCTHOE M MHAYKTUBHOE CONPOTUBIICHUS IIEPEMEHHOTO TOKA. 2 1
3akoH Oma /715 1leny epeMeHHOro Toka. PaboTa ¥ MOIIHOCTh MEPEMEHHOT0 TOKa.
I'enepatopsl Toka. Tpancdopmaropsl. Toku Bbicokod wyactoThl. [lomydenue,
nepeiadya U paclpeneeHue JIEKTPOIHEPTUU.
Tema 4.4. Conep:xanue yueOHOTo MaTepuaJia 22
DJIEKTPOMArHUTH |DJIEKTPOMArHUTHOE TOJIe KaK OCOOBbIM BHUJ MaTepuu. DIEKTPOMArHUTHBIE BOJIHBI. 2 1
b€ BOJIHbI Bubparop ['epria. OTKpbITHIN KO€0aTENIbHBIN KOHTYP.
N3obperenne paguo A.C. IlonoBbmm. Ilonsitue o paauocBszu. Ilpumenenue 2 1
2JIEKTPOMArHUTHBIX BOJIH.
CamocrosiTeibHas padoTa odyuarwmmxcs Ned 18 3

[ToarotoBuTh CoOOIIEHHE:

1 «YnpTpa3ByK (MoxydeHHe, CBONCTBA, IPUMEHEHHE)Y,
2 «Du3uka u My3bIKay,

3 «Jludpakuus B HAIICH KU3ZHNY

4 «IlepeMeHHBII IIEKTPUUECKUIN TOK U €r0 IPUMEHEHUEY,
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5 «[Ipou3BoacTBO, Nepeaaya U UCIOIb30BAHUE IJIEKTPOIHEPT UMY,

6 «TpanchopmaTops»,

7 «AJbTEepHATUBHAS SHEPIETUKA»

8 «Anekcanap Crenanoud I1omoB — pycckuii y4eHbli, H300peTaTesb paguo,
9 «Pa3BuTHE CPEICTB CBSI3U U Paino»,

10 «CoBpeMeHHbIE CPECTBA CBAZHY,

11 «CoBpemMeHHasi CyTHUKOBAS CBSI3b)»

Pa3nea 5. Ontuka OK 1-9
Tema 5.1. Coaep:xanue yue0HOro MaTepHaJia 2
IIpupoaa cBera CKopoCTb pacHpoCTpaHEHUs CBETA. 3aKOHbl OTPaXKEHHS M IPEJIOMJICHUS CBETa. 2 1
[TonHoe otpaxkenue cmeta. Jluusel. a3 kak ontuyeckas cucrema. Onruyeckue
puOOpHI.
Tema 5.2. Coaep:xanue yue0HOro MaTepHaJia 17
BoJsiHoBBIE Untepdepenius csera. KorepeHTHocTh cBeTOBbIX Jiyued. MHTepdepeHuus B 2 1
CBOIICTBA CBeTa TOHKMX IUIeHKax. [lonocsl paBHO# TommuHbl. Konbua Helotona. Mcnonb3oBanue
uHTepdepeHn B Hayke U TexHuke. Judpakuus csera. Judpakuus Ha menu B
napajieNbHbIX Jy4ax. Jluppakunonnas pemerka. [lonsitie o romorpaguu.
Ionsapusanus ITOIIEPEYHBIX BOJIH. [Monspuszanus CBETa. JIBoitHOE 2 1
nyuyenpenomuenue. Ilonspounsl. Jucnepcus cBera. Bunpbl cnextpoB. CrekTpsl
ucnyckanus. CrHekTpsl TNOMIOMIEHUs. YibTpaduoneroBoe U HHPpakpacHoe
n3nydyeHus. Penrrenosckue nyun. VX mpuponaa u cBONCTBA.
IIpakTnyeckoe 3amsatme Ne 19 Pewmenune 3amau «lIpenomnenue cBera. 2 2,3
JlnbpaxkmoHHas pemerka»
IIpakTnyeckoe 3ansitue Ne 20 Pewenue 3amau «lIpenomnenue cBera. 2
JndpaxkmoHnHas pemerka»
IIpakTnyeckoe 3ansitue Ne 21 Pewenue 3amau «lIpenomnenue cBera. 2
JndpaxknuoHnHas pemerka»
CamocrosiTeibHas padora o0y4yarommxcs NeS 7 3
Pemenue 3amau no pazaeny «OnTukay
Pa3nes 6. CnenuaJjibHasi TCOPHSL OTHOCHTEJIBHOCTH OK 1-9
Tema 6.1. Conep:xanue yueOHOro MaTepuaJia 8
CneunanbHasi NHBapuaHTHOCTE MOIyJsl CKOpocTH B Bakyyme. [loctymarel DHHIITEHHA. 2 1
TEOpHS IIpocTpaHCTBO U BpeMsl CIIEHUAIBHON TEOPUU OTHOCUTEIBHOCTH.
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OTHOCUTEIbHOCTH |CBS3b MAacChl M SHEPTUU CBOOOIHOM YaCTHIIbl. DHEPTHUS TOKOS 2 1
IIpakTnyeckoe 3anaTme Ne22 Pemenue 3amau «CBA3b MacChl M IHEPruy 2
CBOOOJHOM YacCTUIIBl. DHEPTUs MTOKOS»
IIpakTuyeckoe 3ansaTme Ne23 Pemenne 3amau «CBs3b MacChl U DHEPruu 2 2,3
CBOOOHOM YaCTUIIBl. DHEPTHUs MTOKOS»
Pa3nes 7. DiieMeHThI KBAHTOBOM GU3NKH OK 1-9
Tema 7.1. Conep:kanue y4eOHOT0 MaTepuaJia 8
KBanToBas TemoBoe uznydyeHue. PacripeneneHue sHEpruM B CIEKTPE aOCOIIOTHO YEPHOTIO 2 1
ONTHKA tena. KBantoBas rumote3a I[lmanka. ®dotonbl. BuemHuii QoTosnexTpuueckuid
addekr. Buyrpennmii ¢orodddexr. Tumsl dortodnementon. [laBieHue cBera.
[TonsiTre 0 KOPIYCKYJISIPHO-BOJIHOBOM MPHUPOJIE CBETA.
IIpakTuyeckoe 3ansitue Ne24 Pemenue 3amau "@opmyna ODHHIITEHHA 175 2 2
dororddexra. DoroHb!"
IIpakTuyeckoe 3ansitue Ne25 Pemenue 3amau "@opmyna OHHIITEHA 175 2
dororddexra. DoroHb!"
IIpakTuyeckoe 3ausaTue Ne 26 Pemenue 3anay «KBaHTOBast ONTHKa 2 2,3
Tema 7.2. ®usuka |Cojaep:kanue y4eOHOro MaTepuajia 4
aroma Pa3BuTHe B3IIS10B HA CTPOEHHUE BEIECTBA. 3AKOHOMEPHOCTH B ATOMHBIX CIIEKTpaXx 2 1
Bojiopoja. SAnepHas mozaens aroma. OnbiTel J. Pesepdopra.
Mopens atoma Bojgopoxa mno H. bopy. I'mmore3a ne bpoiina. CooTHoueHue 2 1
HeonpeaeneHHoctel ['elizen0epra. KBaHTOBBIE TeHEpaTOpBhI.
Tema 7.3. @usuka |CopepxaHue y4eOHOro MarepuaJia 16
aTOMHOIO siipa EctecTBeHHass paguoaKTHMBHOCTh. 3aKOH paguoakTHBHOro pacnaaa. CrocoObl 2 1
HaAOJIIOJIEHUSI U PETUCTPALIMU 3apsKeHHBIX yacTull. Dddext Basunoa-UYepeHnkona.
CtpoeHne aTOMHOTO siipa.
Jedext macchl, S3HEPrUsl CBA3H U YCTOMYMBOCTh aTOMHBIX sJiep. SepHble peakiuH. 2 1
HckyccTBeHHast paaMOakTUBHOCTh. JleneHue Tsokenwvix suaep. llenmnas snepHas
peakums. Ympausemas 1enHas peakuusa.  SnepHeii  peakrop. [lomyuenue
PaAMOAKTUBHBIX HM30TONOB M UX NpUMEHEHHe. buonoruyeckoe AeicTBUE
palMOaKTUBHBIX U3ITy4eHHUI. DlIeMEeHTapHbIe YaCTHIIbL.
IIpakTHyeckoe 3ansgTre Ne27 3amura nopTdoino caMOCTOSATENBHBIX paboT 2 2
CamocrosiTe/ibHasi padoTa odyuyaruuxcsi Ne6 10 3

CocTaBb KOHCIIEKTHI 110 TEMaM:
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1 JlaBneHue cBeta
2 D¢pdexr BaBunosa-Uepenkona

4 DnemMeHTapHbIe YaCTHUIIbI

3 CniocoObl HaOMIOACHUS U PETUCTPALIUU 3aPSKEHHBIX YaCTHUIL

[pome:KyTOUHAS ATTeCTANA - IK3aMeH

214

II/ITOFO no JTMCHMUIIJIMHE:
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  YUEBHOW
JACHUTILIAHBI

3.1 TpeooBanusi K MHHHMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecreyeHU0 y4eOHOW TUCIUIINHBI

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

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

- COelUaJM3upoBaHHAs  MeOenb  (CTONBI, CTyJdbs TIO  KOJUYECTBY
oOyyJaromumxcs);

- JIOCKa YYCHHYECKasl.

TexHuueckue cpeacTBa 00yueHUs:

- KoMIbIoTep (HOYTOYK);

- MYJbTUMEIUNHBIN TTPOCKTOP, SKPaH.

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

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

3.2. Y4eOHO-MeTOAMYEeCKOe U HHPOPMALMOHHOe olecnedyeHue
peasiu3anuu y4e0HOl JUCUUIIJINHbBI

OcHoBHbIE yueOHbIe U3IaHUs

1. Hmutpuea B.®. ®usuka g mnpodeccuit U crenuaIbHOCTEH
TEXHUYECKOTO poduisi: y4eOHUK I CTY. yUpexAeHHUH cpell. mpod. oOpazoBanus /
B.®. Imutpuesa. - 8-e uzn., crep. - M.: U3narensckuii neHTp «Axamemus», 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.
Jmutpuea, A.B. Kopxyes, O.B. Mypta3una : (5-¢ u3n.) (B 2JIeKTpoHHOM (popmare)
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 obOpazoBaHus / 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, Kanamnukos, H. I1. ®uzuka 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,
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/

2020. — 244 c. — (IlpodeccuonansHoe oopazoanue). — ISBN 978-5-534-09161-8.
— Tekct: anexrponnslii // OBC IOpaiir [caiit]. — URL.: https://urait.ru/

S. Jloreunenko O.B. ®wusuka: yuebnuk /O.B. JlorBunenko.- Mocksa:
KHOPVYC, 2019.- 342c.- (Cpennee npodeccuonaibnoe odpazopanue). ISBN 978-5-
406-06464-1

JlonoTHUTEIbHBIE Y4eOHbIe U3TaHUS

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

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

8.  Mycun, 0. P. ®uszuka: MexaHuka CIUIONIHBIX CpPeJ, MOJEKyJspHas
bu3MKa ¥ TEpMOJIMHAMUKA: y4eOHOE MmocoOue isi CpeaHero MmpodecCHoHaTbHOTO
oOpazoBanus / 10. P. Mycun. — 2-e usn., ucnp. u gon. — Mocksa: M3gaTenbcTBo
FOpaiit, 2020. — 163 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-
03000-6. — Tekcr: oanextponnbii // OBC HOpaiit [caitit]. — URL:
https://urait.ru/bcode/

HNuTepHer-pecypcesnl

9. www.fcior.edu.ru  (®emepanbHbli  UEHTP  WUHPOPMAIUOHHO-
00pa3oBaTeIbHbIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. CJ0Bapu ¥ SHITUKIIOIC UM )

11. www.booksgid.com (DnekTpoHHast OMOIHOTEKA)

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

pECypcoB)

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

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

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

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

17. www.alleng.ru/edu/phys.htm (O6pasoBarensHble pecypesl MuTepHera
- dusuka)

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

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

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

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

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

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

24. www.yos.ru/natural-sciences/html OKypuan «I1yrs B HayKy»)
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MeToanuyeckue yKa3aHuUs
AUCHHUILIMHBI

25. Meroauueckue yKazaHUsS IS

MPaKTUYECKUX padOT.

26. Meroauueckue yKazaHUsS IS

71a00paTOPHBIX PadOT

IS

27 Meroaudeckue yKazaHHUS s

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

o6yqa}onmxcsi II0 BBIITOJIHCHHUIO



4, KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHUA

JYUYEBHON UCIUILJINHBI

4.1,

@opMbI H METOIbI KOHTPOJISI H OLIEHKH Pe3YJbTATOB 00y4eHHsl

Pe3yabTarnl 00yyeHus

DopMbI U METOABI
KOHTPOJISAA M OLleHKH
pe3yJbTATOB 00yUYEeHHUs

Obuwue Komnemenyuu:

OK 1. IloHumaTh CYIIHOCTh M COLUMAIBHYIO 3HAYUMOCTH CBOEH
Oynymieit mpodeccuu, MPOsIBIISATh K HEH YCTOWYUBBIN HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESTEIBLHOCTh, BBIOMpATH
TUTIOBBIE METOABl M CIOCOOBI BBIMIOJHEHUS MPOQPECCHOHATBHBIX
3aJa4, OLICHUBATh UX 3PPEKTUBHOCTH U KAYECTBO.

OK 3. IlpunuMarh pelieHUs B CTAHAAPTHBIX M HECTAaHIAPTHBIX
CUTYaIUsAX ¥ HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisaTh MONCK M HCHOJB30BaHWE HH(POpMAIUH,
HeoOXoauMou 1 3P(HEKTUBHOTO BBIMOIHEHUS MPOGECCHOHATBHBIX
3aa4, mpo(eccnoHAILHOTO ¥ IMYHOCTHOTO Pa3BUTHSL.

OK 5. Ucnonws3zoBaTth  MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH B MPO(PECCHOHAITBHON IeATETHHOCTH.

OK 6. PaGorath B KOJUIEKTUBE U KOMaH e, 3 (HEKTUBHO OOIIATHCS C
KOJUIETaMHU, PYKOBOJICTBOM, TOTPEOUTEIISIMHU.

OK 7. bpatb Ha ce0si OTBETCTBEHHOCTh 3a PabOTy WJIEHOB KOMaH/ bl
(MOTYMHEHHBIX ), 32 PE3YJIbTAT BHIMIOTHEHUS 3a1aHUM.

OK 8. CamMocTosTenbHO OIpenessaTh 3a1a4i MpodeccCuoHalbHOTO U
JUYHOCTHOTO PAa3BUTHS, 3aHUMAThCS CaMOOOpa30BaHNUEM, OCO3HAHHO
TUTAHUPOBATH MOBBINIEHUE KBATH(PUKAIIUH.

OK 9. OpueHTHpOBaThCS B YCIOBHUSAX YACTOM CMEHBI TEXHOJOTHUN B
npoecCuOoHaNBHOM NeSTENbHOCTH.

Ilpeomemmnuie pe3yromamul:

- c(hopMHpOBAaHHOCTH TIPENCTABICHUM O PONMM U MecTe (U3HKU B
COBPEMEHHOM Hay4HOHl KapTHHE MHUpA; MOHUMaHHE (U3NUECKON
CYIITHOCTH HaONoaeMbIX BO BceneHHoil siBneHuid, ponu pusmku B
dbopMHUpOBaHUHM Kpyrozopa W (QYHKIHOHAIBHOM T'PAMOTHOCTH
YeNoBeKa IS PelIeHUs MPaKTUYECKUX 3a/1a4;

- BJAQJICHHE OCHOBOIIOJAralOMMUMH  (HU3HYECKUMU TOHSTHUIMH,
3aKOHOMEPHOCTSMM,  3aKOHAaMU U TEOPUSMH;  YBEPEHHOE
WCIIOJIb30BaHUE (PU3NUECKON TEPMUHOIOTUH U CUMBOJIUKH;

- BIaJeHUE OCHOBHBIMH  METOJAAMH  HAYYHOTO
UCTIONB3YEMBIMH B (QU3MKe:  HAOIIOJICHHEM,
HU3MEPEHHEM, SKCIIEPUMEHTOM;

- yMeHHsi 00pabaThIiBaTh pe3yabTaThl W3MEPEHUM, OOHAPYKUBAThH
3aBUCHUMOCTh  MEXIYy (U3NYSCKUMHU BEIMYUHAMH, OOBSICHATH
MOJTYYCHHBIC PE3YIIbTAThI U JIETaTh BHIBOJIBI;

- chOpMHUPOBAHHOCTh YMEHUS peliaTh (U3NUECKUe 3aa4u;

- c(hopMHUPOBAaHHOCTH YMEHHUSI MPUMEHSTH MOJTyYEHHBIC 3HAHUS IS
00BsICHEHUS YCIOBHI MPOTEeKaHUs (PU3NUECKHUX SBICHUHA B MPHUPOJE,
npodecCHOHAIBHON cepe U ISl TPUHATHS TPAKTUISCKUX PeIIeHUuH
B [IOBCETHEBHOMW KU3HH;

- c(OpMHUPOBAHHOCTH COOCTBEHHOW TO3WIMUA IO OTHOIIEHHUIO K
buznueckoit nHpopmanu, NOITy4aeMol U3 pa3HbIX UCTOYHHKOB.

MMO3HAHUS,
OITHCAHHEM,

Texkymui KOHTPOJIb:

- OMPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

- BBITIOJTHEHUE
MUCBbMEHHON paboThI;
- BBITIOJTHEHUE
MPAKTUYECKON pabOThI
(MHAMBUYaTTbHAS
dhopma paboThI)

- BBITIOJTHEHUE
nabopaTopHON paboOThI
(pponranbhas popma
paboThl)

- 3a1UTa NopTHOIHO
OrneHka pe3ynbTaToB

BBITIOJTHEHUS
CaMOCTOSITEIIbHOU
paboTHLI.
IIpomexxyrouHas
aTTecTanus B |
cemecTpe

¢ depeHInpOBaHHbBIN
3a4er;

IT cemectpe — sKk3ameH.
Meron nposeeHus
IIPOMEKYTOUYHON
aTTeCTaluy -
BBITIOJTHEHHE
KOMIIJIEKCHOTO
AK3aMEHALIMOHHOTO
3a/1aHus
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4.2. ®oHI OUEHOYHBIX CPEeACTB /UIsE MPOBeJeHHUS] TPOMEKYTOYHOM
arrecTalu 00y4aIOIUXCA MO0 TUCHUIINHE

IToxka3zareim M KPpUTEPUU OLICHUBAHUA KOMIIETEHLIMIA

[TokazaTenn W KpPUTEPUM OIICHMBAHUS KOMIIETCHIIMM, OIKUCAHUE KAl
OLICHUBAHUS COAEPHKATCS B MPUIIOKEHUU 1.

KoHTposbHBIE H TECTOBBIE 3aJaHUA
KonTponpHbIe 3a1aHKs cCOAEPKATCS B IPUIIOKEHUN 1.

MeToanueckue MaTepuabl

Meroanueckue MaTepuabl, ONPEAEIISIIONIIe MPOLeaypbl OLICHUBAHUS 3HAHUH,
YMEHUHM, XapakTepu3ywlux (QopMUpOBaHUE KOMIIETCHIIUM, COJAEp)KaTcCi B
MPUIOKEHUH 1.
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IIpunosxenne 1
KoOHTPOJILHO-0LeHOYHBbIE CPeICTBA
JJIs1 IPOBeIeHHSI MPOMEKYTOUYHOI ATTECTAIIMH MO JUCHHILTHHE
OVY /.10 ®UBUKA (yriayo/ieHHbIi YPOBEHD)

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

1.2. Cucrema onleHMBaHHSA Pe3yJIbTATOB BbINOJHEHUS 32 aHUI

OI.[CHI/IBaHI/Ie PE3yJIbTAaTOB BBITIOJTHCHU A 3aI[aHI/II71 HpOMCXCYTOqHOﬁ arrecranguu
00yYaromuXCsi OCYIIECTBIISIETCS HA OCHOBE CIICIYIONUX MPUHIIUITOB:

JIOCTOBEPHOCTH OIICHKH — OILIEHUBAeTCS YpOBEHb C(HOPMHPOBAHHOCTH 3HAHWA, YMEHHH,
NPaKTUYECKOTO OIbITa, OOHMMX MU MPO(ECCHOHAIBHBIX KOMIICTCHIMH, MPOJEMOHCTPHPOBAHHBIX
06yanOU.[I/IMI/ICH B XOA€ BBIITOJIHCHHUA 3aaHUA,

aJICKBATHOCTHU OIICHKH — OIICHKA BBIMIOJHECHHUS 3aJIaHHI JTOJIKHA MPOBOJUTHCS B OTHOIICHUHU
TEX KOMHGTCHHI/If/'I, KOTOpPBIC HCO6XOIH/IMBI JJISL 3(1)(1)€KTI/IBHOFO BBITIOJIHCHUA 3aJaHUsA,

HAJIGKHOCTH OLICHKM — CHCTEMa OIICHWBAaHUS BBINOJIHEHUS 3aJaHUi JIOJDKHA 00J1a/1aTh
BBICOKOH CTENEHBIO YCTOWYMBOCTU INPU HEOJHOKPATHBIX OIEHKAaX YPOBHS C(HOPMHPOBAHHOCTH
3HAaHWH, YMCHHI, TMPAKTHYECKOTO OIbITa, OOMUX M NPOPECCHOHATBHBIX KOMIICTCHIIUH
00ydJaromuxcs;

KOMILUIEKCHOCTH OIICHKH — CHCTEMa OIICHUBAHUS BBIIIOJHCHHUSI 33JJaHHI JOJDKHA TTO3BOJISATh
WHTETPATHUBHO OIICHUBATH 00IIHE U MPOPECCHOHATBHBIE KOMIIETCHIIMN 00yJaIONTNXCS;

OOBEKTHBHOCTH OIICHKH — OIICHKA BBIMOJIHEHUS KOHKYPCHBIX 3a/IaHuil JO0JDKHA OBITh
HE3aBHUCHUMOH OT OCOOCHHOCTEH mNpo(ecCHOHAILHONH  OpHUEHTAllMH WM [PEIIOYTSHUHN
Iperno/IaBaTesei, OCYIIECTBISIONIMX KOHTPOJIb WIN aTTECTAIIHUIO.

[Ipy BBIIOJHEHUHM MPOLEAYpP OICHKM 3aJaHWi HCIOJB3YIOTCS CIEAYIOINE OCHOBHBIC
METO/IbI:

- MCTOJ pacydcTa NICPBUYHBIX 6aJIJIOB;

- METOJI pacueTa CBOJHBIX 0aIOB

PG3YJ'II)T3TBI BBITIOJTHCHUA 3aﬂaHHI>i OLOCHUBAKOTCA B COOTBCTCTBHU C pa3pa6OTaHHBIMI/I
KPUTEPUSIMHU OIICHKHU.

Wcnonp3yercs nsatu OanbHas 1IKaja JUisl OLEHUBAHUS PE3YyIbTaTOB O0yUEHHUS:

IlepeBon nsT OaNbHOMN MIKAJIBI YUeTa Pe3yabTaTOB B MATH OAIbHYIO OLIEHOYHYIO IIKAIy:

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 «yJOBJIETBOPUTEIBHOY» 3-3,5
OreHka 2 «HEYTOBJIECTBOPHUTEIILHOY <29

1.3. KoHTpPOJILHO-01IeHOYHBbIE CPeICcTBa
1.3.1 3apanmne:

3amanme:
1.CobecenoBanue 1o Borpocam (2 Bompoca).
2. Pemnts 3a7auy.

IIpumepHble Bonpockl codece0BaHUS

1 MexaHndeckoe IBUKEHUE: ONPEACIECHUE, TPAEKTOPHUSL, IPONIEHHBIN MTyTh, IEPEMELICHUE,
CBSI3b ITEPEMENICHUS C KOOPANHATAMH TENa.

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

3 I'pacduk paBHOMEpHOTO BUKEHUS. PaccMOTpeTh Ha mpuMepe:
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4 PaBHOYCKOPEHHOE JBUKEHHE: ONIPENIETICHUE, YCKOPEHUE, CKOPOCTh, IEPEMEILICHUE.
5 I'paduk ckopoCTH MpU PAaBHOYCKOPEHHOM JBHKEHUHU.
PaccmoTpeTs Ha npumepe:

6 CBoboaHOE MmajeHune Tea. Y cKkopeHue cBodoaHoro najaenus. Kunemarnyeckue ypaBHEHUs
IIpY CBOOOTHOM IaJICHUM.

7 JIBuKeHUE MO YIJIOM K TOPU30HTY.

8 PaBHOMEpPHOE IBUKEHUE 110 OKPYKHOCTH.

9 Unepuus. [lepsriit 3akon HeroToHa.

10 Macca. Cuna. MaepTHOCTB. BTOpOIi 3aK0H HBI0TOHA M1 €r0 0COOCHHOCTH.

11 Tpetwuii 3akoH HproTOHA 1 €r0 0COOCHHOCTH.

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

13 3akoH BceMupHOTo TAroTeHus. Cuiia TSKECTH.

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

16 Cuna tpenus. JIBuxeHue noji 1eiCTBUEM CUIIbI TPEHUS.

17. Ummiynbe Tena. 3aK0H COXpaHEHUsT UMITYJIbCa

18 Mexanudeckas paboTa U MOIIIHOCTb.

19 Kunernueckast sHEpTHUS.

20 IToTeHuuanbHas SHEPrUsl.

21 3aKkoH coXpaHEHHMsI TOJIHON MEXaHUYECKOW IHEPTIHH.

22 CBoboaHble W BBIHYXJICHHbIE MeXxaHuuyeckue konebanus. [lapameTpsl koiebaTenbHOTO
newkenus. [leproxa konebaHuii MAaTEMaTHYECKOTO U MPYKHUHHOTO MasTHUKA.

23 MexaHM4YeCKUE BOJHBL: OIPEJCICHUE, YCIOBUS BO3HUKHOBEHMS, BUIbI BOJIH, JJIMHA
BOJIHBI.

24 3ByKOBbIE BOJHBI: OIpEAENICEHHE, HCTOYHUK 3BYKOBBIX BOJIH, CKOPOCTh 3ByKa B
Pa3IUYHBIX CpPellax, XapaKTEPUCTUKHU. YIIBTPA3BYK U €r0 IPUMEHEHHE

25 Ocnousbie nonoxenuss MKT u ux onbiTHOe 000CHOBaHME. XapaKTEPUCTUKH MOJIEKYII:
aTOMHas Macca, yuciio ABoraapo, KoJu4ecTBO BEIIECTBA, MOJISIpHAs Macca.

26 CtpoeHue TBepAbIX, )KUIKUX U ra3000pa3HbIX Te.

27. Uneanbuplii ra3z. OcHoBHOe ypaBHeHue MKT. CBs3b JaBieHHs HICAIbHOTO Ta3a C
KMHETUYECKOW DHEPIUEN MOCTYNAaTENbHOIO IBHKEHUSA MOJIEKy. CBsI3b NaBIEHUS UICAIBHOTO ra3a
C TUIOTHOCTBIO Tasa.

28. AOcomtoTHast TemmnepaTypa. Temmeparypa — Mepa cpeiHel KHHETHYECKOM >HEpruu
JBIDKEHUS MOJIEKYJl. CKOPOCTH MOJIEKYIL.

29. YpaBHEHUE COCTOSTHUS UeanbHoro rasza (ypaBHenue Menneneesa-KnanelipoHna).

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

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

32 U3oxopHsblit ipoliecc: onpeaenenue, 3akod [lapis, rpadguku nporecca.

33 ITapooOpa3oBaHue: UcHapeHue, KUIIeHHe. Y IebHas TeryoTa Mapoopa3oBaHusl.

34 HacbleHHbIH nap. 3aBUCHMOCTD JIaBJICHHS HACBHIILIEHHOTO 11apa OT TeMIIepaTyphbl

35 BnaxxHOCTb Bo3yXxa U ee usmepenne. OTHOCUTENbHAS BIaXKHOCTh BO3/1yXa

36 Kpucramnmaeckue Tena u amopdusbie tena. [nasnenue. Y nenpHas TemioTa iaBIeHUs.

37 BuytpeHHsist sHeprusa. BHyTpeHHss sHeprus 0 JHOATOMHOTO HealnbHOro ra3a. CrocoOsl
M3MEHEHHUs BHYTPEHHEHN SHEPTUH.

38 Pabora B TepMOAMHAMUKE.

39 IlepBblil 3aKOH TepMOJMHAMHUKH. [IpuMeHeHme nepBOro 3akoHa TEPMOAMHAMHUKH K
M30IIPOLIECCAM.

40 Dnextprueckoe nose. CBONCTBA 3JIEKTPUYECKHUX TOJIEH U UX CHJIOBBIE XapaKTEPUCTHUKHU.
3akoH Kynona

41 PaboTa 3JIeKTpUUECKOTro TOJIA. DHEPTETUUECKUE XapaKTEPUCTHKHU HIIEKTPUISCKOTO TOJIS:
NOTEHLIMAN, HanpspkeHne. CBA3b HANPSHKEHHOCTH U HATIPSKEHUS

429nexTpoeMKocTh. KoHeHcaTOphl. DHEPTHUs 3apsHsKEHHOTO KOHJIEHCATOPA.

43 Buapl coelMHEHUsI KOHAEHCAaTOPOB

23



44 DnexTpUUYECKUH TOK: ONpEIEIIEHUE, HAIlpaBJICHUE, XapaKTEpUCTUKU. 3akoH Oma ais
y4acTKa Lenu

45 TlocnenoBaTenbHOE W MapaICNbHOE COCAWHEHHE MPOBOAHUKOB, OCOOCHHOCTH STHX
COEIMHEHUN

46 D]J1C. 3akon Oma 11 MOJIHOM LIETTH

47 Pabota u MomHOCTh ToKa. TeruioBoe AeiicTBue Toka. 3akoH J[koyms-Jlenna.

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

48  DnekTpu4ecKMid TOK B  moiynpoBogHukax. CoOCTBEHHass  TPOBOJUMOCTH
HOJIyTIPOBOTHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJIHUKOB MPU HATMYUHU TPUMECEH.

[TomynpoBOTHUKOBBIE TPUOOPEI

50 MarauTHOe 1oJie: ONpeNeICHNE, HAPAaBICHHE, IIPABUIIO IPABOM PYKH, XapaKTEPUCTUKU
nojisi (MarHUTHas WMHJYKUUS, MarHUTHBIM IOTOK, HAIpPsDKEHHOCTb, MAarHUTHAsl MPOHULIAEMOCTH
cpezbl). DHeprusi MarHUTHOTO MOJIS

51 Cuna Ammnepa. Cuna Jlopenua. [IpaBuio neBoit pyku

52 SIBnenue 3nekTpoMarHuTHOM MHAYyKUUHU. [IpaBuno Jlenuna.

53 3akoH anekTpoMarHuTHOW MHAYKIMU. D/IC MHAYKIMN B IOJIBUKHBIX IMPOBOIHUKAX

54 SBnenne camonnaykuuu. UunyktuBHoCcTh. DJIC caMOMHAYKIIMHU

55 CBoOoHBIC W BBIHYKJICHHBIE 3JIEKTPOMarHuTHBIC Konebanus. KoiebaTenpHbIN KOHTYD.
[Tepuos cBOGOAHBIX IEKTPUUECKUX KOJICOaHUH

56 Ilepemennblii ToK. Llenu nepeMeHHOro TOKa ¢ aKkTUBHBIM COIIPOTUBIIEHUEM, C KaTyILIKON
Y KOHJIEHCATOpOM. JleMCTBYIOIME 3HAUEHUS CUJIbI TOKA U HAIIPSKECHHUS

57 Tpanchopmatopsl. Koapdumment tpanchopmarmn. [Ipumenenns tpancgopmaTropos.

58 DnekTpoMarHUTHbIE BOJIHBI W MX OJKCIEpUMEHTalbHOEe oOOHapykeHue. CBoiicTBa
AJIEKTPOMAarHUTHBIX BOJH. OTPBITHIN KOJ€OaTEIbHBIA KOHTYP

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

60 CxopocTtsb cBeta. [Ipupoaa cBera. 3aK0H OTpakKeHHs CBETa

61 Ilpenomnenue cBera. 3aKOH MPEIIOMIIEHHUS CBETA

62 [lonmHOE OTpakeHHEe CBETa

63 JInn3sl. Dopmyna TOHKOM JIMH3bI

64 lucnepcus cBeta

65 Nnrepdepenuus BoaH. MaTepdepeHius ceera

66 Mudpakuus cBeta

67 NndpaxpacHoe u ynpTpaduosneToBoe nu3nydyeHue. PEHTT€HOBCKOE U3IydeHne

68 ®oTod(hPeKT 1 ero 3aKOHBI

69 Teopus porosdpdexra. Popmyna DiiHmTelHa 11 hoTodPPexTa

70 ®otounsl. [Ipumenenue Gporordpdexra

71 Ctpoenue atroma. OnbiTel Pesepdopaa.

72 Ioctynatel bopa. ATom Bogopona o bopy

73 OTKpBITHE PaIMOAKTUBHOCTH. O-, 3-, Y- U3IMydeHUs. PanoakTHBHbIE IPEBPALLICHHS

74 Snepubie criibl. CTpo€HHE aTOMHOTO s]Ipa

75 DHeprus cBsA3M aTOMHBIX siiep. S nepHble peakiuu

76 Jlenenue TsoKeNbIX siaep. LlemHbie saepHble peaKium

77 SnepHsblit peakTop. TepMosiiepHble peakuun

78 3akOoH pPangMOAaKTHUBHOTO pacnaga. IlomydeHune paauoakTHBHBIX H30TOIIOB M HX
IIpUMEHEHHE. buonornyeckoe neiicTBUE paAMOAaKTUBHBIX U3ITy4YE€HUN

79 DNeKTpUUECKU TOK B JJIIEKTPOJIUTAX. DJIEKTPOIU3 U €r0 3aKOHbI

80 DnexTpuueckuil Tok B razax. HecamocroarenpHelil pa3psia. CaMOCTOATENbHBIA pa3psl U
€ro BUbI

81 DneKTpuYeCKuil TOK B BAKYyMe

82 Ilocrymatel OWHmTeitHa. IlpocTpaHcTBO ¥ Bpemsl  CIEUUAIbHONW  TEOpUU
OTHOCUTEJIBHOCTH
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83 CBs13b Macchl ¥ PHEPTUU CBOOOTHOM YaCTULIBL. DHEPTHSI TOKOS

IIpumepHbIe NpaKTHYECKHE 3aJAHUS

Ilepeuennb 3agau:

1. ABTOMOOWIb yAajseTcss OT MOCTa, JBUTAsCh PAaBHOMEPHO M MPSMOJIMHEHHO CO
CKOpOCThIO 72KM/4. Ha KakoM paccTOSTHUM OT MOCTa OKakKeTcsi aBTOMOOWiIb uepe3 10c, eciau B
HavaJIbHbI MOMEHT BPEMEHU OH HaXOWICS OT Hero Ha pacctossHuu 0,2 km?

2. Benocunenuct, ABUrasch paBHOMEpHO, npoezxaeT 20 M 3a 2¢. Onpeaenute, KaKo MmyTh
OH IIPOEET NPH IBUKEHUU C TOH ke ckopocThio 3a 10c, 20c?

3. CxonbKo BpeMeHHu OyaeT nagaaTh Teso ¢ BhIicoThl 0,02 kM, 0,08 km?

4. Yemy paBHa cuiia TPeHHs, €CIIM IOCIIE TOYKa BaroH maccoit 20 T octanoBuics uepes 50
C, IpoAs Ipu ATOM paccTosiHue 125m?

5. Uepe3 CKOJIBKO BPEMEHU OCTAaHOBHUTCS aBTOMOOWIL Maccodt 1000 kr, MBIXKYyIIUICS CO
CKOPOCTBIO 72 KM/4, €CIIM BBIKIIOUYUTH JBHTaTeah? CpenHss cujla COMPOTUBIICHUS ABMKEHUIO 0,2
kH.

6. JIBa mMsya OpOIIEHBI BEPTHUKAIBLHO BBEPX CO CKOpPOCThIO 36 kM/4 u 18 km/u. Ha kakou
BBICOT€ KHHETHYECKasi SHEPTUsI KAXKJIO0r0 MsiYa CTAaHET PaBHOM €ro MOTeHIMAIbHONU?

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 moib, Ha 500 K
eMy cooOmmimm KoimdyectBo Termotel 9,4 MJx. Omnpenenuts paboTy Ta3a M U3MEHEHHE €ro
BHYTpPEHHEH SHEepruu

8. Ha ckonpko M3MEHWIach BHYTPEHHSS DHEPIHsl rasza, €ciid €My COOOIIMIN KOJIUYECTBO
teriotel 20 xJx u coBepumim padboTy Han razom 30 kJx? 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 ipu 3ToM ra3 cosepurmi padory 65 kIx u 0,5 MJx?

10. Ha xakom pacCTOSSHUM HaXOJATCS APYr OT Apyra ToueuHsle 3apsabl 2 HKn u 5 uKi, ecnu
OHHM B3aUMOJIEHCTBYIOT ApYT ¢ Apyrom c cuioi 9 MmH? 0,05H?

1.3.2. Kpurepuu onenkun

Bananl 3a
Kpurepun oueHKH K TeOpeTHYECKOMY 3aJaHU IO KpUTEepUu
OLlEHKH

MakcumaJbH
pIi 0a11 — 1

- JIEMOHCTpPUpPYET TiIyO0OKoe, MOJHOE 3HAaHME M MOHMUMaHue (U3NYECKOH 1
CYILIIHOCTU PACCMaTPUBAEMBIX SIBJICHUH U 3aKOHOB;

- JaeT TOYHOE ONPEEIIEHNE U NCTOJKOBAHNE OCHOBHBIX MOHATHI, 3aKOHOB,
Teopuil, PU3NYECKUX BETUUHMH U UX €TUHUI] U3MEPEHUS;

- BEpHO O(OPMIISIET COMYTCTBYIOIIME OTBETY 3amucu (GopMyll, Tpadukw,
PUCYHKH, CXEMBI;

- IpU OTBETE JEMOHCTPHUPYET CAMOCTOSTEIBHOCTb CYXIECHUW, NPUBOIUT
BEpHbIE apTyMEHTHI, JIeJIaeT MPaBUIIbHBIE BHIBOJIBI;

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

- JIEMOHCTpPUpPYET 3HaHME€ U TMOHMMaHHE (U3UYECKON CYIIHOCTH 0,7
paccCMaTpUBAaEMBIX SIBJIEHUH W 3aKOHOB, HCIHBITBIBAET HECYIIECTBEHHBIE
3aTpyJHEHHs] B  BBIABJICHUM  B3aUMOCBSI3M  (DU3WYECKUX  SIBJICHUI,
3aKOHOMEPHOCTEH;
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- B OCHOBHOM IIpaBWIbHO, 0€3 W3MEHEHHS OCHOBHOH CYTH, MdaeT
ONpeNeNIeHUs]  TOHATHH, WCHOJB3YIOTCA  HAy4YHBIE  TEPMHHBI  TIpU
UCTOJIKOBAHUM 33aKOHOB, TCOPUH, (U3NYECKUX BEIUYMH U MX EIUHHUI]
U3MEpPEHUS;

- BEpHO, HO C HE3HAYHUTEIHHBIMH OLIMOKAMH BBIIOJHSET 3armucu (Hopmy,
rpaduKu, pUCYHKH, CXEMBI;

- TIpH OTBETE JEMOHCTPUPYET CAaMOCTOSTEIBHOCTh CYXICHHH, BBIBOJIBI
BEpHBIC, HO HEIOCTATOYHO apryMEHTHPOBAHBI;

- B ONpEJCIICHHOW JIOTMYECKON IOCIEe0BAaTEIbHOCTH YUeOHBIH MaTepual
u3Jaraet, Ipyu OTBETE Ha BOMNPOC JOMYCKAeT HECYHIECTBEHHBbIC OUIMOKH U
(nnmm) He Ooiee OBYX HENOYETOB, KOTOPBIC CTYACHT MOXET HCIPaBUThH
CaMOCTOSITENIFHO TpuU TpeOOBaHMM TPEMOAABATENS; JAaeT IPaBHIbHBIC
OTBETHI HA COIYTCTBYIONINE BOIPOCHI

3 |- packphlBaeT OCHOBHOE COJIep)KaHHME Y4eOHOro Marepuaia, HO 0,5
00HapyXHUBAIOTCS CYIIECTBEHHbIE MPOOETbl B TMOHMMAaHUU B3aUMOCBSI3U
(u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEN;
- JIOTIYCKaeT OMIMOKHN B OMPEEICHUN U UCTOJIKOBAHUNA OCHOBHBIX TOHSATHUH,
3aKOHOB, Teopnﬁ, (1)H31/I‘ICCKI/IX BCJIMYMH W UX CAWHUIL U3MCPCHUA, KOTOPBIC
MOKET HCHPAaBUTh CAMOCTOSITENIbBHO WJIM TMpPH HEOONBUIOW MOMOIIH
Ipero/IaBaTeds;
- C CYIIECTBEHHBIMH OILIMOKAaMHU BBIMOJHIET 3amuch (Gopmyl, TpaduKoB,
PUCYHKOB, CXEM, KOTOPELIC CTYACHT I1OCJIC 3aMCUaHuA  yCTpaHsACT
CaMOCTOSITENILHO;
- CaMOCTOSATENBHO (OPMYIHPYET OTBET Ha BOMPOC, MPHUBOIUT YACTUUHO
BEpPHBIC apTyMEHTHI, OT/AEIbHBIC BBIBOJBI HENb3sl CUUTAThb BEPHBIMH U
000CHOBaHHBIMU;
- HapylleHa JOrHYecKas IOCIIeOBATEeIbHOCTh U3JIOKEHUS Y4eOHOTo
MaTepuaia, Ipyu OTBETE Ha BOIMPOC JOMYIeHa 0/1Ha Tpydas ommOKa U (Min)
Oosiee ABYX HEJOYETOB; CTYAEHT UCIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHUS,
0TB€Yas Ha COIIYTCTBYIOIINE BOIIPOCHI
4 | - CTYAEHT HE MOXXET OOBSICHUTh (PU3UUECKOM CYIIHOCTH paccMaTpUBAEMBbIX 0
SBICHUN | 3aKOHOB, BBIABUTH B3aHMOCBI3HU (1)I/I3I/I‘-IGCKI/IX SIBJICHUA U
3aKOHOMEPHOCTEH;
- HE 3HAeT WJIM JIaeT HEBEPHOE OIpEeNIEHNEe M HMCTOJIKOBAHHE OCHOBHBIX
HOHATHI, 3aKOHOB, TEOPUH, PU3MUECKUX BEIUYMH U UX €TUHHI] U3MEPEHUS;
- HC BCPHO BLIITOJHACT 3allUCh q)OpMYJ'I, 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
0aJju1a
- BepHO 0()OPMIICHO YCIIOBHE 3aJauH, TPECTABICHBI BCe (DU3MUECKHE 0,4
BEJIMUMHBI
- ycioBHe 3a7aHust 0OPMIICHO C HE3HAYUTEIbHBIMA HETOYHOCTSIMH, 0,2
IpeJICTaBJICHbI HE BCe (PU3MUECKUE 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 33/1a44 U B (popmyriax, 0,5
UCIOJIb3YEMBIX B PELICHUHU 3aJjau
- BEpHO 0003HAaYEHBI CUMBOJIbI B YCIIOBUU 33J]a4H, JAOIYIIEHA | HETOYHOCTD B 0,4
(dopMynax, UCIOIb3YEMBIX B PEIICHUH 3a/1a41
- JonyiieHa | HeTOYHOCTh NP 0003HAYEHUH CUMBOJIOB B YCJIOBUU 3a1a4H, 1 0,3
HETOYHOCTb B ()OPMYJIax, UCIOJIb3YEMBIX B PEIIEHUH 3a/1a41
- IOTIYIIEeHO 2 1 60Jiee HETOYHOCTHU MTPH 0003HAUYECHUN CHMBOJIOB B YCIIOBUU 0
3a7auy, 2 1 6osiee HETOUHOCTEH B (pOpMyJiaxX, UCIIONb3YEMBIX B PELLICHUN
3a/1a4un
Coburo1eHne aJropuTMa penieHust MakcumaJjibHbI
i 0ana —
0,3 6a11a
- peleHHe 3a7a4i OCYLIECTBIISIETCS 110 AJITOPUTMY: NIEPEBOJ €AMHHUILL 0,3
U3MepeHus: PU3NUECKUX BETMYMH B MEXIYHAPOIHYIO CUCTEMY €IUHHII
(CH); 3anuch HEOOXOAUMBIX (hU3HUECKUX POPMYI; MATEMATUYECKUI pacyeT
1o pusuveckoit hopmyiie
- QJITOPUTM PELICHHUs 33a7]a4i OTCYTCTBYET 0
IlepeBoa enuHun u3MepeHus puznyecknx BeTu4nH B Me:kayHapoanyio | MakcuMajibHbI
cucremy eaunun (CH) i 0a1 -0,3
0as1a
- BEPHO IepeBe/IeHbl pacyeThl IEPEBO/Ia BCEX €IMHUL] U3MEPEHNUs 0,3
¢uznueckux BeJnyrH B MexayHapoanyto cuctemy equnuil (CH1)
- nonyuieHa 1 omubka Mpu MpOBEACHUH pacueTa MepeBoia eAnHULL 0,2
u3MepeHus: GU3NIecKux BenurH B MexayHapoanyro cuctemy enuaui (CH)
- IONYLIEHbI 2 OUIMOKY IpU MPOBEJICHUH pacyeTa IepeBo/ia eAMHHIL 0,1
M3MepeHusl U3NYecKuX BeIuYrH B MexnyHapoaHyto cuctemy eaunui (CH)
- HEBEPHO MTPOBEICHBI pacyeThl IepeBoia BCEX €MHULl U3MEPEHUs 0
¢usnyeckux BennynH B MexayHapoanyto cuctemy eaunui (CH1)
Hcnoan3oBanne puznyeckux GopmyJi AJs pelieHus 3a1a49u MakcuMajibHbI
i 0aJu1 —
0,5 6aana
- BEPHO U IOCTIeI0BATEIbHO 3aIMCaHbl Bce (POPMYIIBI B COOTBETCTBUU C 0,5
CHUMBOJIMKON, HEOOXOIMMBIE ISl yCTAaHOBJICHUS COOTHOIICHUS
CYIIECTBYIOILEr0 MeXAY GU3NUECKUMHU BETMUUHAMU
- IPaBUIILHO COCTABJICHBI YPABHEHUS, CBA3BIBAIONINE (DPU3NIECKHE BEIINIHHEI
- BEPHO, HO HEMOCJEI0BATEIbHO 3acaHbl (POPMYJIIbl B COOTBETCTBHHU C 0,4
CHUMBOJIMKOW, HEOOXOJMMOH [Tl YCTaHOBIICHHSI COOTHOIICHUS
CYIIECTBYIOILEr0 MeKAY (PU3NUECKUMHU BETMUUHAMU
- IPaBUIILHO COCTABIICHBI YPABHEHUS, CBSA3BIBAIONINE (DU3NIECKHE BEIIMIHHEI
- (hopMyJIBI 3aITUCaHBI MTOCIIEI0BAaTEIbHO, HEBEPHO 3anucana 1 ¢dopmyna B 0,3
COOTBETCTBUH C CUMBOJIHMKON, HEOOXOJMMOH ISl YCTaHOBIICHHS
COOTHOILIEHUS CYIECTBYIOLIETO MEXY (PU3NUECKUMHU BEIUIYMHAMU
- IOTTyIIIeHa OJTHA OIMIMOKA IPU COCTABIICHUN YPaBHEHUH, CBS3BIBAIOIINX
¢du3nUecKre BeTMYUHBI
- (hopmyIibl 3amrcaHbl HEMOCIEA0BaTEIbLHO, HEBEPHO 3anucana 1 ¢popmyna B 0,2
COOTBETCTBUH C CUMBOJIMKON, HEOOXOMMOM JUIsl yCTaHOBIICHHS
COOTHOIIIEHUS CYIIECTBYIOMIETO MEXTY (DU3NISCKIMHU BEITNIHHAMU
- IONyIIeHa OJ{Ha OIINOKa MPH COCTABICHUN YPAaBHEHUH, CBA3BIBAIOIINX
(U3UYECKHE BETUIMHBI
- Bc€ ()OpPMYJIbI 3aMCaHbl HEBEPHO 0
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- JIOMYIIEHBI OIMMOKA MPU COCTABJIICHUH BCEX YPABHCHUH, CBA3BIBAIOIINX
buznYeCKre BETHUNHBI

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

MakcuMaJbH
plil 0aa —0,5
0aJ1710B

- BEpHO MIPOU3BEICHBI BCE MATEMAaTUYECKHIE PACUEThI 110 BCEM (PU3UUECKUM
(dbopMyiiaM B COOTBETCTBUU C €AMHUIIAMH U3MEPEHUH (PH3MUECKUX BEITHMYNH
(CN);

- BCE pe3yJIbTaThl MATEMAaTHYECKIX PAacUyeTOB colepkar 1udpoBoe
3HAUEHUE W COOTBETCTBYIOIICE eMy 0003HAUCHUE SIUHUIBI H3MEPEHUS
busznueckux BennanH (CH)

0,5

- BEPpHO NPOU3BCACHBI MATEMATUYICCKHUEC PACUCTHI 10 BCEM (bI/I3I/I‘-IeCKI/IM
(opMynam B COOTBETCTBUH C SAMHULIAMU H3MEPEHUI (U3MUECKUX BEITHYHH
(CH),

- B OJIHOM PE3yJIbTaTe MATEMATUYECKOTO PACUETa CONEPIKUTCS TOIBKO €ro
ppoBOE 3HAUCHHUE

0,4

- HEBEpHO IIPOU3BEJICH MaTeMaTHUecKui pacueT 1o 1 ¢pusndeckoii popmyuie,
HO B COOTBETCTBHUH C €IMHUIIAMH U3MepeHuil pusmueckux BenmnynH (CH);

- B OJJHOM pe3yJIbTaTe MaTeMaTHYECKOr0 pacyeTa COJEPKHUTCS TOIBKO €ro
ppoBOE 3HAUCHHUE

0,3

- HEBEPHO MPOM3BE/ICH MaTeMaTH4YecKuil pacyer 1o 1 ¢pusuyeckoit popmyre
0e3 ykazaHus equHHI n3Mepenuil pusnueckux Bemmund (CH);

- BCE PE3YJIbTaThl MAaTEMaTHYECKUX PACUETOB CO/IEPIKAT TOJIBKO LUPPOBHIE
3HAYCHUS

0,2

- HCBCPHO IMPOU3BCACHBI BCC MATCMATHYCCKHC PACUCThBI

0

OTBeT MocJjie pemieHus 3a1a4mn

MakcuMaJbHBI
H 0ayI —
0,2 6ayj10B

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

0,2

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

0

YcTHOe 00BbsICHEHHE PelIeHus] 321491

MakcuMaJbLHBI
M 0aJL1 —
0,3 6as10B

- 00BSICHEHUE pellIeHUs 3a/1aHus MOC/Ie0BATENbHO, CBSI3HO, TIOTUYHO, BHIBOJ
apryMeHTHPOBaH U 000CHOBAH; MPaBUJIBHO M OOCTOSATENBHO AAE€TCSA OTBET
(OTBETHI) Ha COMYTCTBYIOIINE BONPOC (BOIPOCHI)

0,3

- HC3HAYUTCJIBbHO HApYLICHA MOCICA0BATCIIbHOCTD, JIOTUKA 00BACHEHHS
peliCHus 3alaHUs, BBIBOJAbI apTYMCHTUPOBAHBI U O6OCHOB3HLI; CTYACHT
HCIBITBIBACT HC3HAYNUTCIIbHBIC 3aTPYAHCHW A, OTBE€YAd HAa COMMYTCTBYIOIIUC
BOITPOCHI

0,2

- 3HaYUTEIBHO HApYIIEHA MOCJIEI0BaTEIbHOCTD, JIOTUKA O0bACHEHHUSI
peleHus 3aJaHus (CTYIeHT He MOXKeT OOBSICHUTh, KAKUM 00pa3oM MpHUIIeN K
PEILIEHUIO 3a/1aHus), BBIBOBI HE MOTYT CUUTAThCSl apTyMEHTHPOBAHHBIMU U
000CHOBAHHBIMU; CTYACHT HCIIBITHIBAET 3HAUUTENbHBIE 3aTPYIHEHHS,
OTBE€Yasi Ha COMMYTCTBYIOIHE BOMPOCHI

NTOI'O

1.4. MarepuanbHO-TeXHHYECKOe o0ecrnedyeHHe [Jisi TNPOBEACHHUS IPOMEKYTOYHOM

aTTreCcTalnumn

Brinonnenue 3agaHuii HpOMe)KYTOHHOﬁ arrecraliu ImpoBOAUTCA B y‘-Ie6HOM KaOuHeTe

«®Pu3znkay, 1aboparopun GU3UKU.
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1.5 VYueOHO-MeTOAMYECKOe W HH(OPMALMOHHOE oOOeclevyeHUe [Jisl TPOBeIeHUs
NMPOMEKYTOYHOM aTTecTaluu

OcHoBHbIE yUeOHbIe H3TaHUsI

1. HmutpueBa B.®. dusuka 11 npodeccuid M CHCIUATBHOCTEH TEXHHUYECKOTO
npoduis: yaeOHUK IJIs CTYA. yUpexaeHui cpen. npod. odpazoBanus / B.®. Jimutpuesa. - 8-e us.,
crep. - M.: U3narensckuii neHTp «Akamemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. HmutpueBa B.®. Owusuka g npodeccuii M cHenHanbHOCTEH TEXHUYECKOTO
npodust: JlabopatopHslii ipakTukyM: yueOHoe nmocooue/ B.®. JImutpuena, 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 U MPAKTUKYM IS CPEIHETO
npodeccuonanibHoro odpazoBanus / H. I1. Kanamnaukos, C. E. MypaBseB. — 2-¢ u31., UCHp. U
nor. — Mocksa: UznatenbcrBo FOpaiit, 2020. — 254 ¢. — (ITpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-534-09159-5. — Tekcrt: anexrponnsiii / DbC IOpaiir [caiit]. — URL: https://urait.ru/

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

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

JlonoJHUTe/IbHbIE Yy4eOHbIe H3IaHUS

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 HOpaiit, 2020. — 211 ¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

1. Mycumn, 0. P. ®usuka: xonebanus, onTvka, KBaHToBas (u3nKa: 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: anexrponnsiii // DbC KOpaiir [caiit]. — URL: https://urait.ru/

8. Mycun, FO. P. ®wusuka: mMexaHuKka CIUIOLIHBIX Cpel, MOJEKyNspHas (u3uka H
TepMOJMHAMUKA: ydyeOHOe TocoOue Ijisi cpefaHero mpodeccuoHambHOoro obpazoanust / FO. P.
Mycun. — 2-e usn., ucnp. u gon. — Mocksa: MznarensctBo Opaiit, 2020. — 163 c. —
(ITpodeccronansroe obpazoBanne). — ISBN 978-5-534-03000-6. — Texct: anextponHslii // DBC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/

HNHuTepHeT-pecypcsl

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

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

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

12. www.globalteka.ru (I'no6anbpHas OUOIMOTEKA ACKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (ExnHoe OKHO J0cTyma K 00pa3oBaTeIbHBIM PECcypcam)

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

15. www.scool.edu.ru (Poccuiickuii 06pa3oBaTeabHbIH TOPTAT)

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

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

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

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

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

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

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

23. www.kvant.mccme.ru (OKypaan «KBaHT»)
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
https://urait.ru/book/
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https://urait.ru/bcode/
http://www.fcior.edu.ru/
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24. www.yos.ru/natural-sciences/htm| (OKypaan «I1yTs B HayKy»)
MeTtoanyeckue yKazaHusi I 00y4AIOUIMXCSI 10 OCBOECHHIO THCIMIIJIMHBI
25. Meronuyeckue yka3zaHUs JUIsi OOy4YarOUIMXCS IO BBIMOJHEHUIO MPAKTHYCCKHX

pabor.
26. Meroauueckue yKaszaHus s OOYyYaroUIMXCs IO BBIMOJIHEHHIO JTAOOpaTOPHBIX

pabor.
27. Meroaudeckne YyKazaHusl Ui OOydYalOmUXCS TIO BBIIOJHEHUIO 3aJlaHUM

CaMOCTOSITENIbHON PaOOTHI.
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