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1. HACIIOPT PABOYEH MPOI PAMMbI YYEBHOW JUCIATILIIVHBI
OY .10 PU3UKA (YTJIYBJIEHHBIA YPOBEHD)

1.1. O6nacTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouass mporpamma y4eOHOW HNUCHMIUIMHBI SIBJISETCS YacThlO MPOrPaMMBbI
MOATOTOBKMU crnienuanuctoB cpeanero 3BeHa (nanee — [MIICC3) B coorBerctBrmn ¢ GI'OC
CIIO mno cneunanbHoctd 23.02.01 OpranHusanus NEepeBO30K W YIPaBIECHUE Ha
TpaHcnopre (10 BUAAM).

1.2 Mecro y4eOHON AUCUMINIMHBI B CTPYKType NpOrpaMMbl INOATOTOBKH
CIeLHAJHMCTOB CPEHEro 3BeHA:
YueOHas nucHUIUIMHA BXOAUT B 001meoopa3zoBatenbHbii muki [TTICC3.

1.3. lleqiu 1 TpeOOBaHUA K pe3yJbTATAM OCBOCHHS Y4eOHOM JUCHHUILINHBI:

W3ydyeHne OUCHUIUIMHBI HAIpaBI€HO HAa (POPMHUpPOBAHUE OOIIMX KOMIETEHIIMM,
BKJIFOYAIOUIUX B C€0sI CIIOCOOHOCTB:

OK 1. Ilonumarh CyHIHOCTh M COIMAJIbHYIO 3HAYUMOCTh CBOEH OymyIieit
npodeccuu, NposIBIATh K HEW YCTOMUMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIBHOCTD, BHIOUPATH TUIIOBBIE METOJIBI U
CHOCOOBI BBINIOJIHEHHSI MPOQPECCHOHANIBHBIX 3a/1a4, OLEHUBAaTh UX 3(PPEKTUBHOCTH M
KaueCTBO.

OK 3. [IpyauMaTth pemeHus B CTaHAAPTHBIX U HECTAHJAAPTHBIX CUTyalUsAX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh MOUCK U HMCIOJIb30BaHKHE WHOOpPMAIMKM, HEOOXOAUMOMN IS
(¢ (PEKTUBHOTO BBIMOTHEHUS MPOGECCHOHANBHBIX 3aJa4, MNpodecCUOHATBHOTO U
JMYHOCTHOI'O Pa3BUTHSI.

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

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

OK 7. bpatp Ha ce0sf OTBETCTBEHHOCTh 3a pabOTy YJEHOB KOMaHJbl
(MOIYMHEHHBIX), PE3yIbTAT BHIMOJHEHUS 3a/IlaHUM.

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

OK 9. OpueHtupoBaTbCd B YCIOBHSIX YacCTOW CMEHBI TEXHOJOTHH B
PO eCCUOHATILHOM IESITEIIBHOCTH.

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

JIUYHOCMHbLE:

- YyBCTBO TOPJOCTH M YBAXKEHMSI K HCTOPHUM M JOCTHKEHUSM OTEYECTBEHHOM
¢usnueckoii Hayku; (PU3NYECKH TPAMOTHOE TIOBEJACHHE B MNPodecCHOHATBHOU
NEeSATENBbHOCTU U OBITY IIPU 00paIlleHnU ¢ TpUOOpaMH U YCTPOUCTBAMM;
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- TOTOBHOCTh K TMPOJIOJDKCHHIO OOpa30BaHUS W TOBBINICHUS KBaM(HUKAIIUA B
n30paHHON TPO(ECCHOHATEHON JEATEIPHOCTH W OOBEKTHBHOE OCO3HAHHE POJIU
(bU3UIECKUX KOMIICTCHITHI B 3 TOM;

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

- YMEHHME CaMOCTOSITeIbHO J0ObIBaTh HOBBIE ISl ceOsi (pu3myeckue 3HaHUA,
UCIIOJIb3YS JIJISl 3TOTO IOCTYIHbIE UCTOYHUKN MH(POPMALINH;

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

- yYMEHHE VHOPABIATh CBOEH ITO3HABATEIBHOW JIESITEIBHOCTHIO, TIPOBOIAUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BHUTHSI;

mMemanpeomemuule:

- UCITOJIb30BAHUE PA3IMYHBIX BUOB MTO3HABATEIILHON NEATCILHOCTH VIS PEIICHUS
dbu3uyecknX 3amay, NPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUS (HAOJIOICHMUS,
OTIMICaHMs, U3MEPEHUS, SKCIIEPUMEHTA) TSI U3yUEHHUS Pa3IUIHBIX CTOPOH OKPYKaromiei
JICUCTBUTEIILHOCTH,

- WCIIOJIb30BaHNWE OCHOBHBIX HMHTEJUICKTYaJIbHBIX ONEpaIlfii: MOCTAaHOBKH 3a/layw,
dbopMynupoBaHMs ~ TUIOTE3bl, aHajdW3a W CHUHTE3a, CpaBHEHMs, OO0O0OIIEHNUS,
CUCTEMAaTHU3allK, BBIABJICHUS TMPUYUHHO-CIICJICTBEHHBIX CBS3€i, MOMCKAa aHaJOroB,
(dbopMynMpOBaHMs BBIBOJIOB ISl U3YUYCHHS PA3JIMUYHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
SABJICHUM M TIPOILIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOAMMOCTh CTAJIKUBATHCI B
npodeccruoHansHO cdepe;

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

- YMGHHE HCIIOIh30BaTh Pa3IUMYHBIC WCTOYHHMKH IS TOJTydeHUs (pu3ndeckoi
nH(OpMAaIH, OIICHUBATh €€ JIOCTOBEPHOCTH;

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

- yMEHHE MyOJWYHO TMPEICTABIATh PE3yJbTaThl COOCTBEHHOTO HCCIIEIOBAHUS,
BECTU JUCKYCCHH, JIOCTYIHO U TapMOHUYHO coueTas cojAepKaHue u (POpMbI
npencTaBisgeMon nHpopmaIuy;

npeomemHnule:

- cOpMHUPOBAHHOCTH TPEACTABICHUN O POJM U MeCTe (PU3UKU B COBPEMEHHOM
HAy4YHOW KapTHHE MHpA; TMOHUMaHHWE (UUYECKON CYIIHOCTH HAOII0JaeMbIX BO
Bcenennoii sBienunii, ponmu Quuku B GOpMUpPOBaAHUHU KPyrozopa M (PyHKIIMOHATBHON
IPaMOTHOCTH YeJIOBEKa ISl pEIICHUS TPAKTUYECKUX 3a]1aY;

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

- BJIaJICHHEC OCHOBHBIMH METOJaM{ HAyYHOTO ITO3HAHMS, HWCIIOIb3YEMBIMH B
dbusuke: HAOMIOIEHUEM, OTTMCAHUEM, U3MEPEHUEM, PKCTIEPUMEHTOM;



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

- chopMHpPOBAaHHOCTH YMEHHUSA peliaTh (U3NYECKUE 3aauu;

- c(hopMUPOBAHHOCTb YMEHUSI MPUMEHSTh MOJYyYEHHbIE 3HAHUS I OOBSICHEHUS
YCIIOBUM MPOTEKaHUs (PU3NYECKUX SIBIICHUHN B MPUPO/IE, MpodheccCuoHaIbHOM cdepe u s
NPUHATHUS IPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

- c(hOpPMHUPOBAHHOCTh COOCTBEHHON IMMO3UIMM TIO OTHOIICHUIO K (u3myeckoi
uH(pOopMaIK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

1.4 Kotu4ecTBO 4acoB Ha OCBOEHHE MPOrPaMMBbI Y4eOHOMH TUCIUTIIUHBI:
MakcumanbHOU yueOHON Harpy3ku odydaromerocs 214 yac, B TOM 4ucie:
00s13aTeNIbHOM ayTUTOPHOM yueOHOU Harpy3ku oOydaromierocs 139 yac;
CaMOCTOSITENIbHOM paboThl 00yUarOIIerocs 75 4acos.



2 CTPYKTYPA Y COJEP)KAHUE YYEFHOM JUCIUILINHBI

2.1 O0bem yuyeOHOM IMCUMILIMHBI M BUABI Y4eOHOIl padoThI

Bup yueOHoii padoTbl O0bem yacoB

MakcumanbHas yyeOHass Harpy3ka (Bcero mo nporpaMme JUCHUIINHBI) 214
Oo6s13aTesibHAsI ayAUTOPHAsI ydyeOHAasi HATpy3Ka (Bcero) 139

B TOM YHCJIE:

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

[TpomexyTouHas aTTectanus B opme:
I cemectp muddepeHpPOBaHHbIH 3a4eT
IT cemecTp - sK3ameH




2.2 TemaTuyeckuii mjaH u cojep:xanue y4deoHoii qucuumiuabl OY/.10 ®usuka (yriryGJieHHbII

YPOBEHbB)

HaumenoBanue
pa3aesioB U TeM

Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHble U NPAKTHYECKHe 3aHATHSA,
CcaMoOCTOsITe/IbHAA padoTa o0yuaruierocs, Kypcoasi padora (mpoekr) (eciu
MPEyCMOTPEHBI), HHbIE BU/IbI y4eOHOI padoThl B COOTBETCTBUH € YUeOHBIM

IJIAHOM

O0BbeM yacoB

YpoBeHb
OCBOEHHUS

Koanl
KOMIIeTEeHIIHIA,
(popmupoBanu

10 KOTOPBIX
crnocodcTByer
3J1eMeHT
NPOrpamMMbl

2

5

IlepBblii cemecTp

BBeaenue

Owusuka — pyHAaMEeHTaIbHAs HayKa O pupojie. ECTecTBEeHHO — Hay4YHBIH METO.
MO3HAHMUS, €T0 BO3MOXHOCTHU U I'PAHUILIBI IPUMEHUMOCTH. MoieupoBanme
bu3HYeCcKUX SIBJICHUHN U MPOIECCOB. PoJib SKCIIEpUMEHTa U TEOPHUH B TIPOIIECCe
no3HaHus npuponsl. usnyeckas BennuuHa. [lorpemnocty usmMepeHuin
¢uznueckux BennynH. Pu3nyeckue 3aKoHbl. [ paHUIbI TPUMEHUMOCTH (PU3NUECKUX
3akoHOB. [ToHsATHE O PU3HUecKOl KapTHHE MUpa. 3HaYeHHE (PU3UKU IIPU OCBOCHUH
cneruanbHoctei CI10.

Pa3zgen 1. Mexanuka

Tema 1.1.

Kunemaruka

Conep:xanue yueOHOTro MaTepuaJia

MexaHnueckoe  JIBIKCHHE.  XapaKTePUCTUKH  MEXaHWYECKOTO  JIBHIKCHUS:
nepeMerieHue, myTb, CKOPOCTb.

PaBHOMCpHOC HpﬂMOHHHCﬁHOC JABHKCHUC.

Yckopenue. PaBHonepeMeHHOE PSMOJIMHEWHOE IBUKEHHUE.
CBoOoiHOE MaieHue Ted.

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

HpaKaneCKoe 3ansTue Nel Pemrenue 3agaq «PaBHOMepHOC JABUKCHUC)

IpakTnyeckoe 3ansitue No2 Pemenue 3agau «PaBHOYCKOPEHHOE IBUKEHUE)

N

Tema 1.2.

Coaep:xaHue y4eOHOI0 MaTepuaJia

OK 1-9




3aKOHBI
MEXaHUKH
Hrnrorona

ITepssiii 3akoH HetoTona. Cuita. Macca. Ummynbc.
Bropoii 3akoH HptoroHa. OCHOBHOM 3aKOH KJIACCUUECKOM IMHAMUKU. Tperuii
3ak0oH HproTOHA.

3aKOH BCeMUpPHOro TiroreHus. I'paButanronHoe nose. Cuiia TsbkecTd. Bec.
Crioco0ObI U3MEpPEHUsI MaccChl Te.
Cuiipl B MEXaHHUKE.

Jladoparopnoe 3ansitue Nel '"M3ydueHue OCOOEHHOCTEH CHJIBI TpEHUSA
(ckonpxenust)"

2,3

IpakTnyeckoe 3ansitue Ne 3 Pemenue 3amau nmo temam «KuHeMaTukay, «3aKoHbI
MexaHnuku HeroToHa)

2,3

Tema 1.3.
3aKoHBI
coOXpaHeHHs B
MeXaHHKe

Coaep:xxanue yue0HOro MaTepHaJia

24

3aKoH COXpaHEHUs UMITyJIbca. PeakTHBHOE JBUKEHUE.

PaGota cwiibl. PaGora moTeHImanbHbIX cui. MomtHoCcTh. DHeprus. Kuneruueckas
sHeprus. lloTeHmnuanbHas sHEprus. 3aKOH COXpPAHEHUS MEXAHHUYECKOW HIHEPTHUU.
[IpuMeHeHne 3aKOHOB COXpaHEHUSI.

IIpakTnyeckoe 3ansaTue Ne4 Penenue 3a1a4 " 3aKOHbI COXpaHEHUS] B MEXAHUKE»

IIpakTyeckoe 3anaTue NeS Penenue 3a1a4 "3aKoHbI COXpaHEHUS] B MEXAHUKE»

2,3

CamocrosiTeibHas padora o0y4yarommxcs Nel
IToAroTOBUTH COOOIIEHHUS:

1 3nauenue otkpeiTuii ["anmnes

2 Vcaak Hpr0TOH — co3aTeNb KIacCHUYeCKOM PU3UKHU

3 Ponpb K.O. IIln0NKOBCKOro B pa3BUTUN KOCMOHABTUKH
4 Cepreit IlaBnoBuu KoponeB — KOHCTPYKTOp M OpraHH3aTOp IPOU3BOJCTBA
PaKeTHO-KOCMUYECKON TEXHUKHU

5 IlposiBieHnE 3aKOHOB COXpaHEHUs B IPUPOJIE, ObITY, TEXHUKE

18

Pa3nes 2. OcHOBBI MOJIEKYJISIPHOM (PU3HKH U TEPMOJIMHAMHUKH

Tema 2.1.
OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOM
TEOPHUH.
HpeaabHbIi ra3

Conep:kaHue y4eGHOr0 MaTepuasa

OcCHOBHBIE TOJIOKEHHUS MOJIEKYJSIPHO-KMHETHUECKON Teopuu. Pasmepsl m macca
MoJieKynl M aToMoB. bpoyHoBckoe paBmxenue. [uddysusa. Cunbl u sHEprus
MEXMOJIEKYJISIPHOTO  B3auMojeHCcTBUs. CTpoeHHe Ta3000pa3HbIX, XKHIKUX U
TBepAbIX Ted. CKOPOCTH ABUKEHUSI MOJIEKYJ U X U3MEPEHUE.
WUneanvubiit  ra3. JlaBnenue ra3a. OCHOBHOE ypaBHEHUE  MOJIEKYJSPHO-
KMHETUYECKON Teopu. TemmepaTypa M €€ H3MEpeHHE. [a30Bble 3aKOHBI.

AOCONIOTHBIN HYJIb TeMIepaTypsl. TepMoanHAMHUECcKas IIKajda TEMIEepaTyphbl.

N

OKI1-9

9




YPaBHeHI/IC COCTOsSIHHUA UCAJIBHOTI'O Ira3a. MOJ'IS[pHaH ra3oBas IIOCTOsSHHAasA.

IIpakTuyeckoe 3ansaTme Ne6 Pemenue 3amau  «YpaBHeHue Menjeneea- 2 2
Kunaneiipona. ['a30Bbie 3aKOHBI»
Tema 2.2. |Copepxanue y4eOHOr0o MaTepuaJia 4
OcHoBBI OCHOBHBIE MOHATHS U OlpeAesieHus. BHyTpeHHss 3Heprust cuctembl. BHyTpeHHs 2 1
TEPMOJAMHAMMK [DHEpPrus HJEaNbHOrO raza. Pabora um Temmora kak (opMmbl mepemaadyud SHEPTHUU.
u TemnoemMkocTh. YenbHas TEIUIOEMKOCTb. Y paBHEHHE TersioBoro Oananca. [lepeoe

HAyYalo TEPMOAWHAMHKHU. AnmabaTHbIi mporecc. TeruoBsle nBurarenu. [IpuHmm
neicrBus teroBor MamuHbl. KITJ[ TerioBoro nBurares.
Bropoe Hauano TepmoarHamMuKku. X0NI0quiIbHbIE MalIMHbL. OXpaHa NPUPOABI.

IIpakTnueckoe 3ansitue Ne7 Pemenue 3agau «llepBoiil 3aK0OH TEPMOAMHAMUKH. 2 2

[IpumeneHue mepBoro 3aKkoHa TEPMOJUHAMUKH K U30ITPOILIECCAM.
Tema 2.3. |ConepxxaHue y4eOHOro MaTepuaja 4
CBoiicTBa Hcnapenue u konaeHcanus. HachlmeHHbpIN ap ¥ ero cBocTBa. AOCOIIOTHAS U 2 1
napos OTHOCUTEJIbHAS BIIAXKHOCTH BO3yxa. Touka pockl. Kunenue. 3aBUCUMOCTD

TEeMIIepaTypbl KUIEHUs OT JaBieHus. [leperpeTsiil map u ero ncrnoiab30BaHUE B

TEXHUKE.

JlaboparopHoe 3ansaTne Ne2 «/3MepeHne OTHOCUTENBHON BIQXKHOCTH BO3J1yXa» 2 2
Tema 2.4. |Coaep:xanue yueOHOTo MaTepHaJia 2
CBoiicTBa XapakTeprUCTUKA )KUJIKOTO COCTOSIHUS BelecTBa. [ [0BEpXHOCTHBIN CIION KUIKOCTH. 2 1
JKHIKOCTeil DHeprus MOBEPXHOCTHOTO CJI0A. SIBJICHUS HA TPAHUIIE KUIKOCTH C TBEPJIBIM TEJIOM.

Kanwnnsipusle sBneHus.
Tema 2.5. |Coaep:xxanue yueOHOro MaTepuaJia 17
CaoiicTBa XapakTepuUCTHUKa TBEPAOIO COCTOSIHUSA BEIIECTBA YIIPYyrue CBOMCTBA TBEPABIX TEIL. 2 1
TBEPABIX TeJI 3akoH ['yka. Mexannyeckue CBOMCTBA TBEPBIX TeJl. TEeIIoBoe paclinpeHne

TBEPJBIX TeN U )kuaKocTel. [1naBnenne u kpuctaiauzamusi.

CamocrosiTeibHas padora o0y4yarommxcs Ne2 15 3

1 Ctpoenue TBEpAbIX, KHUAKHX U Ta3000pa3HbIX Tell (COCTaBUThH TaOJIHILY)
2 [leperpeTslii ap U €ro MCIOJIb30BAaHUE B TEXHUKE (COCTABUTH KOHCIIEKT)
3 MexaHnuyecKkre CBOMCTBA TBEPABIX Te (COCTaBUTh KOHCIEKT)

Pa3nes 3. DiekTpoamHaMuKka OK 1-9

Tema 3.1/ CoaepxaHue y4eOHOr0 MaTepuaa 8
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DJleKTpUYecKoe |DIIEKTPUUECKUH 3apsjl. 3aKOH COXPAHEHMS 3JIEKTPUUYECKOro 3apsiaa. 3akoH KynoHa. 2
noJie Onekrpuueckoe nojue. HanmpspkeHHOCTh 3neKTpuueckoro nodjs. [Ipuanun
cynepnosuuu nojueil. Pabora cui sanexkrpocrarudeckoro nois. [lotenuunann.
Pa3HocTh noTeHIMaN0B. DKBUIOTEHIIUAIbHBIE TOBEPXHOCTU. CBSI3b MEXIY
HaANPSDKEHHOCTBIO M PA3HOCTBIO MOTEHIIUAJIOB 3JIEKTpUYEcKoro nois. IlposonHnku
B QJIEKTPUYECKOM IT0JIe. J{M3IEeKTpUKH B 3neKTpuueckom nose. [lonspuzanus
JUDJIEKTPUKOB.
IIpakTnyeckoe 3ansaTue Ne 8 Penienue 3a1au «QIEKTPUUYECKOE M1OJIE» 2
IIpakTHyeckoe 3ansaTHe Ne 9 Penienne 3a1au «QIEKTPUUECKOE M1OJIE» 2
IMpakTuyeckoe 3ansaTue Nel( 3ammra nopThoJIMO CAMOCTOATEIBHBIX Pa0dOT 2
Tema 3.1. |Coaep:xanue yueOHOT0 MaTepHaJia 1
DaexTpuyecko |Konnencaropsl. CoelMHEHHE KOHIEHCATOPOB B 0aTapeto. DHEPrus 3apsKEHHOro 1
e ToJIe KOHJIEHCATOpa. DHEPrus 3JIEKTPUUECKOIO MOJIS.
JAudpepeHuupoBaHHbIi 3a4eT 2
Bropoii cemecTp
Tema 3.2|CoaepxaHue y4eOHOI0 MaTepuaJa 12
3aKkoHbI VYcnoBus, HeoOXoauMble Ui BO3HMKHOBEHHS W MOJJEPKAHUS DIIEKTPHUYECKOIO 2
NMOCTOAHHOr0  |Toka. Cuila TOKa M IUIOTHOCTh TOKAa. 3akoH OMa s ydacTKa LeNH. 3aBUCUMOCTD
TOKa AIIEKTPUYECKOTO COMPOTHUBIIEHUS OT MaTepuaia, JUIMHBI U IJIOLIaJN MONEepPEYHOro
CEUYEHHs  MPOBOJHHMKA. 3aBUCUMOCTb  CONPOTHBJICHHMS  INPOBOJHUKOB  OT
TEMIEPATYPHI.
TennoBoe neiicTBue snekTpuyeckoro Toka. 3akoH Jxoynsa-Jlenma. Paborta u 2
MOIIIHOCTb 3JIEKTPUYECKOr0 TOKA.
OJC wucrouynuka. 3akoH Owma and nonHod nenu. CoeaMHEHHE NPOBOJHUKOB. 2
CoeMHEeHNE UCTOYHUKOB 3JIEKTPUUECKON SHEPTUH B OaTapero.
IIpakTuyeckoe 3ansiTue Ne 11 Pemenue 3a1a4 «3akOHbI HOCTOSIHHOTO TOKa» 2
IpakTnyeckoe 3ansitue Ne 12 Pemrenue 3a1a4 «3aKOHBI TIOCTOSSHHOTO TOKa» 2
JlabopaTopHnoe 3ansTne Ne3 «/3ydyenne 3akona Oma 115 yyacTka LNy, 2

MOCJIEIOBATEIEHOTO U TTApAIJICTFHOTO COSAMHEHUS POBOHUKOBY «M3MepeHue
OJ1C 1 BHYTpEHHEr0 CONMPOTHUBIICHUS] ICTOUYHUKAY)
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Tema 3.3. |Conep:xkanue y4eOHOr0 MaTepuajia 6
DJIEKTPUYECKH |DJIEKTPUUYECKUI TOK B MEeTaIIaxX. DIIEKTPOHHBIN ra3. Pabora Beixo/a. 2
i TOK B | DJEKTPUYECKHUI TOK B AJIEKTPOJIUTAX. DJIEKTpoJn3. 3akoHbl Papazes. [Ipumenenue
Pa3JIMYHBIX QJIEKTPOJIN3A B TEXHUKE.
cpenax DNEKTPUYECKUH TOK B Ta3ax U BakyyMme. MoHn3anus raza. Buapsl ra3oBbIX pa3psanos. 2
ITonsitue o miazme. CBOMCTBA M IPUMEHEHHE AIEKTPOHHBIX ITYYKOB.
OneKTpu4ecKkuil TOK B oinynpoBogHukax. CoOCTBEHHas: IPOBOAMMOCTD 2
110JIyIPOBOIHUKOB. [101yIIpoBOJHUKOBBIE TPHUOOPHI.
Tema 3.4. |ConepxaHue y4eOHOro MaTepuasa 4
MaruuTHoe BekTop nHAyKIIMM MarHuTHOTO 1OJIs. JleCTBHE MAarHUTHOTO MOJIA Ha 2
noJje IPSIMOJIMHENHBIN IPOBOJIHUK C TOKOM. 3aKOH AMIiepa. B3aumoaeicTeue TOKoB.
MaruutHsblil notok. Pabota 1o nepemenieHno B MarHUTHOM I10JI€ IPOBOIHUKA C
TOKOM.
JleiicTBrEe MarHUTHOIO NOJIS Ha ABWKywuics 3apsaa. Cuia Jlopenua. Onpenenenue 2
YIEIBHOTO 3apsAja. Y CKOPUTENIHU 3apsHKEHHBIX YacTHIL.
Tema 3.5. |Conep:xxkanne yueOHOro Mmarepuasa 15
DJIEKTPOMATHHUT |DJIEKTpOMarHuTHas MHAyKLus. Buxpesoe anekrpudeckoe noje. CaMOMHIYKIHS. 2
Has MHAYKUMA | DHEeprusi MarHUTHOTO TOJISL.
IIpakTyeckoe 3anaTue Nel3 Pemenue 3agad «MarautHoe 1nose. 2
ONEeKTPOMAarHUTHAsI MHIYKIIHS
IIpakTyeckoe 3anaTue Nel4 Pemenue 3anad «MarautHoe 1nose. 2
ONEeKTPOMAarHUTHAsI MHIYKIIHS
IIpakTyeckoe 3ansaTue NelS Pemenue 3agau «MarautHoe mnoie. 2
ONeKTpOMarHUTHAsI WH YKL
CamocrtosiTeibHast padoTa odyuarommxcs: Ne3 7

1 IToaroToBUTH COOOIIEHUE HA OJHY U3 MPEATIOKEHHBIX TEM:

- «OTKpBITHE U IPUMEHEHHE BHICOKOTEMIIEPATYPHON CBEPXITPOBOAMMOCTH
- «AKYyCTUYECKHE CBOMCTBA MOJIYIPOBOJHUKOBY

- «KpronnekTpoHuka (MUKpPOIJIEKTPOHUKA U XOJIOM)»

- «AHape Mapu Amriep — OCHOBOIIOJIOKHUK 3JIEKTPOAMHAMUKI

- «Xanc Kpuctuan 9pcres — OCHOBOIOI0KHUK JIEKTPOMArHETU3May

- «Maiikn @apazeii — co3aarend yueHHs 00 2JIeKTPOMarHuTHOM T0JIe»,

- «Hukona Tecna: )xu3Hb 1 HEOOBIYAHBIC OTKPBITHSI
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- «Omwmii XpuctuanoBud JIeHI] — pycckuid Gu3uk»
2 Bubl caMOCTOSATEIBHBIX Pa3psI0B (COCTABUTH TAOIHUILY)
3 Toxk B pa3nuyHbIX cpeaax (COCTaBUTH TaOJIUILY)

Paznen 4. Koj1ie0aHus ¥ BOJIHBI

Tema 4.1. |Conep:xxaHue y4eOHOIro MaTepuasa 4
Mexanudeckne |KonebGatenpHoe aBmwxkeHue. ['apmonnyeckue konebanus. CBOOOIHbIE MEXaHUYECKHUE, 2
KoJIeOaHus KosiebaHus. JIuHelinple MexaHndeckue kojebaTenpHble cucTeMsl. [IpeBparnienne
SHEPTUU MpH KoJjebaTenbHOM ABIKeHHH. CBOOOIHBIC 3aTyXalOIINEe MEXaHUIECKHE
KosieOaHus. BeIHyK1IeHHbIe MEXaHHMUECKUE KoJaeOaHMsl.
JlaGopaTopHoe 3ausiTue Ned «/3ydeHne 3aBUCUMOCTH ITEPHOJIa KOJICOAHHIA 2
HUTSHOT'O MAsITHUKA OT JUIMHBI HUTH»
Tema 4.2. |Conep:xkanue y4eOHOr0 MaTepuajia 8
Ynpyrue Bojnbl |[lonepeynsie U Npo10IbHBIE BOJHBL. XapaKTEPUCTUKU BOJIHBI. Y paBHEHHE MJI0CKON 2
6eryuieii BonHbl. HTepdepenuns BoaH. [lonstue o nudpakiun BosiH. 3ByKOBbIE
BOJIHBI. YJIbTPa3BYK U €ro NIPUMEHEHHUE.
IIpakTnueckoe 3ansaTue Ne 16 Pemenne 3agau «Mexannueckue kojaeOaHus U 2
BOJIHBI)
IIpakTuyeckoe 3ansaTue Ne 17 Pemenne 3anau «MexaHuueckue KoneOaHus 1 2
BOJIHBI)
IIpakTnueckoe 3ansaTue Ne 18 Pemenue 3a1au «Mexannueckue kojaeOaHus U 2
BOJIHBI)
Tema 4.3. |Coaepkanue yueOHOro MaTepuaJjia 4
uekTpoMarHuT |CBOOOHBIE 2JIEKTPOMAarHUTHBIE Koniebanus. [IpeBpalieHue SHEPTHH B 2
Hble KoJIe0aHHus |KoJeOaTeTbHOM KOHTYpE. 3aTyXalolye JIeKTpoMarHuTHbIe kojebanus. ['enepatop
HE3aTyXaIoUIUX IeKTPOMAarHUTHBIX KoseOaHuil. BoIHYKIeHHbIE 2JIEKTpHUECKHe
KOJIeOaHusl.
IlepemeHHBII TOK. EMKOCTHOE M HHIYKTUBHOE CONIPOTUBIICHUS IEPEMEHHOTO TOKA. 2
3akoH OMa 715 1Ienu nepeMeHHoro Toka. PaboTa n MOIITHOCTH EPEMEHHOT0 TOKA.
['enepatopsl Toka. Tpancdopmaropsl. Toku Bbicokoi yacToTsl. [lomyuenue,
nepeiadya u paclpeneneHue JIEeKTPOIHEPTUU.
Tema 4.4. Coaepxanue yueOHOro MaTepuaa 22
DJIEKTPOMArHUT |DJIEKTPOMATHUTHOE TOJIE KaK OCOOBIN BU MAaTEPHH. DJICKTPOMAarHUTHBIC BOJIHEI. 2

HbI¢ BOJIHbI

Bubpatop I'epria. OTKpBITHIN KOJI€OaTEIBbHBIA KOHTYP.

OK 1-9
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N3o6perenue panuo A.C. [TonoeiM. [lonsiTue 0 pagunocsszu. [IpumeneHue 2

AJIEKTPOMAarHUTHBIX BOJIH.

CamocTrosiTejibHasi padoTa o0yuyaromuxcsi Ned 18

[ToaroToBuTh COOOIIEHHE:

1 «YnbpTpa3Byk (IoJIydeHUE, CBOMCTBA, IPUMECHEHHE ),

2 «Du3suKa u My3bIKay,

3 «Jludpakuus B HAIICH KU3ZHUY

4 «IlepeMeHHBII 3EKTPUUECKUN TOK U €r0 IPUMEHEHUEY,

5 «IIpon3BoacTBO, Nepeaayda U UCIOIb30BAHUE FIEKTPOIHEPT UMY,

6 «TpanchopmaTops»,

7 «ATIbTEpHATUBHASL SHEPIrE€TUKA»

8 «Anekcanap Crenanoud [lonos — pycckuil yueHslil, ©300peTaTenb pajgiuo»,

9 «Pa3BuTHE CPEACTB CBA3U U PATUO»,

10 «CoBpemMeHHbIE CPECTBA CBSAZUY,

11 «CoBpeMeHHas CIyTHUKOBAsI CBSI3b»

Pa3nea 5. OnTuka OK 1-9

Tema 5.1. |Conepxxanue y4eOHOI0 MaTepuaJa 2
IIpupona ceera | CkopoCTh pacpOCTpaHEHUS CBETA. 3aKOHBI OTPAKEHUS U IPEJIOMJICHUS CBETA. 2

[TontHOE oTpaxenue cera. JInH3bl. I a3 kak onTuyeckas cuctema. ONTudecKkue

puOOpHI.
Tema 5.2. Copepxanue yueOHOro MaTepuasa 17
BoJsiHoBBIC WnTepdepenius ceera. KorepeHTHOCTH cBeTOBBIX Jyueil. IHTepdepenuus B 2
CBOMCTBA cBeTa |TOHKUX IJIeHKaX. [losocs! paBHOM TonmuHbL. Konbia HetoToHa. Mcnonb3oBanue

uHTepdepeHn B HayKe U TexHuke. Judpakuus cera. Judpaxuus Ha menu B

napajieNnbHbIX Jy4ax. Judpakunonnas pemerka. [lonstue o rojgorpadum.

[Tonsspu3zanus nonepeunbix BosH. [lonspusanus ceera. J{BoiHOE JIydenpesoMIIEHHUE. 2

[Tonstponpel. Tucnepcus cera. Bunbl ciektpoB. CriekTpbl ucnyckanus. CieKTpsl

noromeHus. YnprpaduoneTroBoe u HHPpaKpacHOe U3IydeHus. PeHTreHoBckue

ayun. VX mpuposia u CBOMCTBA.

IIpakTyeckoe 3ansaTue Ne 19 Pemenue 3anau «IIpenomnenne caera. 2

JndpaxkimonHas pemerka»

IIpakTyeckoe 3anaTue Ne 20 Pemenue 3anau «IIpenomnenue ceera. 2

Judpakimonnas pemerka

IIpakTyeckoe 3ansaTue Ne 21 Pemenue 3anau «IIpenomienue ceera. 2

14




JudpaxkimonHas pemerka»

CamocTtosiTeibHass padora odyuyarommxcs NeS 7 3
Pemenue 3ana4 no paspeny «Onrukay
Pazjnen 6. CnenuajibHasi TeOPUS OTHOCUTEJIBLHOCTH OK 1-9
Tema 6.1 Conep:xanue yueOHOro marepuaja 8
CnenunanbHas MHBapuaHTHOCTL MOAYyJss CKOpocTM B Bakyyme. Ilocrymarel OliHmiTeiHa. 2 1
TeopHs [TpocTpaHcTBO M BpeMs CEIUAIbHON T€OPUHU OTHOCUTEILHOCTH.
OTHOCHUTEJIbHOCTH |CBs3b MAacChl U HEPTMH CBOOOHON YacTULIbl. DHEPIHsl TOKOS 2 1
IIpakTuyeckoe 3anaTue Ne22 Pemenue 3agau «CBs3b MacChl U SHEPTUU 2
CBOOOJHOM YacCTUILbl. DHEPTUs TOKOS»
IpakTnueckoe 3ansitue Ne23 Pemenue 3a1au «CBa3b MacChl M SHEPTUHU 2 2,3
CBOOOTHON YaCTHIIbI. DHEPTUs MOKOS»
Pa3znen 7. diieMeHTHI KBAHTOBOW (QU3NKHU OK 1-9
Tema 7.1. |Conepsxkanue y4eOHOr0 MaTepuajia 8
KBanToBas TennoBoe n3nyuenue. Pacrpenenenue sHepruu B CieKTpe aOCOIIOTHO YEPHOTO 2 1
ONTHKA Tena.
KBanToBas runotesa [1nanka. ®oTonsl. BHemHmit hoTosnexkrpuyeckuii 3phexT.
Buyrpennuii potospdexr. Tunsl portornementos. [laBnenue ceera. [lonstue o
KOPILYCKYJIIPHO-BOJIHOBOM IIPUPOJIE CBETA.
IIpakTuyeckoe 3ansaTue Ne24 Pemenue 3a1au "®opmyna DiHIITEHA 1715 2 2
dororddexra. DoToHb!"
IIpakTuyeckoe 3ansaTue Ne25 Pemenue 3agau "®opmyna DiHIITEHA 1715 2
dororddexra. DoToHb!"
IpakTnyeckoe 3ansitue Ne 26 Pemienne 3amau «KBaHTOBast onTHKa» 2
Tema 7.2. |CoaepxxaHue y4eOHOI0 MaTepHaJia 4
®usuka atoma  |Pa3BuTHe B3MIA0B HA CTPOEHHE BEIIECTBA. 3AKOHOMEPHOCTH B @aTOMHBIX CIIEKTpax 2 1
Bojiopoja. SnepHas mozaens aroma. OnbiTel J. Pesepdopra.
Mogens aroma Bogopoaa no H. bopy. ['unoresa ne bpoitns. CootHomenue 2 1
HeomnpeaeneHHocTel ['elizenOepra. KBaHTOBBIE reHEpaTOpBI.
Tema 7.3. |Conep:kanue y4eOHOr0 MaTepuajia 16
dusuka EctecTBeHHas palnOaKTUBHOCTh. 3aKOH PaJIMOAaKTUBHOTO pacnaaa. CrocoOsr 2 1

aTOMHOTO siApa

HaOJIOZICHUS U PETUCTPAIU 3apsDKEHHBIX yacTull. Dddext BaBuinosa-UepeHnkona.
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CTpOCHI/Ie dTOMHOTI'O AJ]pa.

Jedext Macchl, SHEPTHsI CBA3HM U YyCTOWYMBOCTH aTOMHBIX SiAEp. SIepHbIe peakiuu. 2
HckyccTBeHHast paiMOAaKTUBHOCTS. [lenenne Tsokenslx saep. Llennas anepHas
peakuud. Ynpasisemas LenHas peakuus. Jnepubii peakrop. [lonyuenue
pazMoaKTUBHBIX U30TOIOB U UX IpUMeHeHue. bronornueckoe nercreue
paZlOaKTUBHBIX U3ITy4YEeHUIN. DJIEMEHTApPHbIE YaCTUIIBL.

IIpakTuyeckoe 3ansaTue Ne27 3ammra mopThOoIHO CAMOCTOSTEIBHBIX pabOT 2

CamocrosiTesibHas padoTa o0yuarwmuxcs Ne6 10
CocTaBb KOHCIIEKTHI IO TEMaM:

1 JlaBnenue cBera

2 Dddext BaBunosa-Uepenkosa

3 CrtocoOb1 HaOMIOICHHUS U PETUCTPAIIUH 3apPSHKEHHBIX YaCTHIL
4 DnemMeHTapHble YaCTULIbI

II_IPOMe)l(yTO‘lHaﬂ arrecranusd - IK3aMECH

MToro 10 AMCHUILIHHE: 214
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3. YCJIOBUSI PEAJIM3ALIMA TIPOTPAMMBI  YUEBHOW
JUCHUIIIAHBI

3.1 TpeooBanusi K MHHHMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecreyeHU0 y4eOHOW TUCIUIINHBI

Peanuzanmsi mporpaMmbl JUCITUIUTHHBI TPEOyeT HAIWYMS y4eOHOTO KaOWHETa
(GU3UKY JUIS TIPOBEICHUS 3aHATHH JICKIIMOHHOTO THIIA, ITPAKTUYCCKUX 3aHATHH, B TOM
YUCJIC€ TPYIIOBBIX, WHIWBUAYAIbHBIX, IHUCHMEHHBIX, YCTHBIX KOHCYJbTAIIUH,
TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOM aTTeCTAIIHH.

O6opynoBaHue:

- pabouee MecTo mperoaaBaTes;

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

- JIOCKa YYCHHYECKasl.

TexHuueckue cpeacTBa 00yueHUs:

- KoMIbIoTep (HOYTOYK);

- MYJbTUMEIUNHBIN TTPOCKTOP, SKPaH.

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

KoMmproTep nMeeT T0CTyn K 3IEKTPOHHO-OMOIMOTEYHBIM CUCTEMAaM, BBIXO B
MI00anbHYI0  CceTh  VIHTepHeT, OCHAIeH  JUIEH3WOHHBIM  MPOTPaAMMHBIM
oOecIieueHUEM.

3.2. Y4eOHO-MeTOAMYEeCKOe U  HHPOPMAUMOHHOE olecneyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHbBI

OcHoBHbIE yueOHbIe U3IaHUs

1. Hmutpuea B.®. ®usuka g mnpodeccuit U crenuaIbHOCTEH
TEXHUYECKOTO poduisi: yaeOHMK I CTYA. yUpexaeHuit cpen. mpod. oopasoanus /
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: JlaboparopHblii mpakTHUKyMm: ydeObHOoe mocodue/ 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 : ydeOHUK 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: anekrponnsiit // 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 gon. — MockBa: M3marensctBo IOpaiir,
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/

2020. — 244 c. — (Ilpodeccuonanpuoe oopazoanue). — ISBN 978-5-534-09161-8.
— Texcr: anexkrponnsiii // OBC FOpaiir [caiir]. — URL.: https://urait.ru/

S. Jlorsunenko O.B. ®wusuka: yue6nuk /O.B. JlorBunenko.- Mocksa:
KHOPVYC, 2019.- 342c.- (Cpennee npodeccuonaibnoe odpazoBanue). [SBN 978-5-
406-06464-1

JlonoTHUTEIbHBIE Y4eOHbIe U3TaHUS

6. BacumpeB, A. A. dusnka: ydyeOHOe TmocoOue Il CpeaHero
npodeccuonansHoro oo6pazoanusi / 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, HO. P. ®wusuka: konebaHuWs, ONTHKA, KBaHTOBas (u3uKa:
ydueOHOoe mocobue uisi cpeaHero npodeccuonanbHoro oopaszosanus / 0. P. Mycun.
— 2-e u3n., uctp. u gon. — Mockpa: M3narensctBo FOpaiit, 2020. — 329 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03540-7. — Tekcr:
snekrponnbii // OBC FOpaiir [caitt]. — URL.: https://urait.ru/

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

HNuTepHer-pecypcesnl

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

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

11. www.booksgid.com (DnekTpoHHast OMOIHOTEKA)

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

pECypcoB)

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

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

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

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

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

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

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

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

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

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

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

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

25. Meroauueckue yKazaHUsS IS

MPaKTUYECKUX padOT.

26. Meroauueckue yKazaHUsS IS

71a00paTOPHBIX PadOT

IS

27 Meroaudeckue yKazaHHUS s

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

o6yqa}onmxcsi II0 BBIITOJIHCHHUIO



4, KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHUA

JTYYEBHON UCHATIJIMHBI

4.1,

@opMbI H METOIbI KOHTPOJISI H OLIEHKH Pe3YJbTATOB 00y4eHHsl

Pe3yabTarnl 00yyeHus

DopMbI U METOABI
KOHTPOJISAA M OLleHKH
pe3yJbTATOB 00yUYEeHHUs

Obuwue Komnemenyuu:

OK 1. IloHumaTh CYIIHOCTh U COLHMAIBbHYIO 3HAYUMOCTh CBOEH
Oynymiei mpodeccun, MPOsIBIISATh K HEH YCTOWYUBBIN HHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JCSATEIBHOCTh, BBIOWpATh
TUTIOBBICE METOABl M CIOCOOBI BBIMIOJHEHUSI MPOPECCHOHATBHBIX
3aJa4, OLICHUBATh UX 3(PPEKTUBHOCTH U KAYECTBO.

OK 3. IlpunuMarh pelieHHs B CTAHAAPTHBIX M HECTaHJAPTHBIX
CUTYaIUsAX U HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBisaTh MONCK M HCHOJB30BaHWE HH(POpMAIUH,
HeoOXoauMou 1t 23G(HEKTUBHOTO BBIMOIHEHUS MPOGECCHOHATBHBIX
3aa4, Mpo(eCCHOHATBHOTO U JIMYHOCTHOTO PAa3BUTHSI.

OK 5. Hcnonws3zoBath  uHGOPMAIMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH B IPOPECCUOHAIBHOM 1€ATEIbHOCTH.

OK 6. PaGorath B KOJUIEKTUBE U KOMaH i€, 3 (HEKTUBHO OOMIATHCS C
KOJJIEraMH, PYKOBOJICTBOM, IIOTPEOUTEISIMHU.

OK 7. bparb Ha ce0si OTBETCTBEHHOCTh 3a PabOTy 4YJIEHOB KOMaHJbI
(MOYMHEHHBIX), PE3yJabTAT BHIIOJHECHUS 3aaHU.

OK 8. CamMocTosTenbHO OIpenessaTh 3a1a4i MpodecCHoHaIbHOTO U
JMYHOCTHOI'O Pa3BUTHS, 3aHUMATbCS CaMOOOpPa30BaHUEM, OCO3HAHHO
IUTAHUPOBATh MOBBIIIEHUE KBATH(PUKAIUH.

OK 9. OpueHTUpOBaThCS B YCIOBHUSX YACTOM CMEHBI TEXHOJOTHUH B
npodhecCuOHANBHOM NeSTeNbHOCTH.

Ilpeomemmnuie pe3yromamul:

- c(hopMHpOBAaHHOCTH TPENCTABICHUM O PONMM U MecTe (U3HKH B
COBPEMEHHOM Hay4yHON KapTUHE MHUpa; MOHUMaHHE (QUINYECKOU
CYIITHOCTH HaOMoaeMbIX BO BceneHHoi siBieHui, ponu Gpusmku B
dbopMHUpOBaHUHM Kpyrozopa W (PyHKIMOHATHHOM TPaMOTHOCTH
YeNoBeKa IS PelIeHUs MPaKTUYECKUX 3a/1a4;

- BJAQJICHHE OCHOBOIIOJATalOMMUMH  (HU3HYECKUMU TOHSTHIMH,
3aKOHOMEPHOCTSAMM,  3aKOHAaMU U TEOpUAMH;  YBEPEHHOE
WCIIOJIb30BaHUE (PU3NUECKON TEPMUHOIOTUH U CUMBOJIUKH;

- BIaJeHUE OCHOBHBIMH  METOJAAMH  HAYYHOTO
UCIONIB3YEMBIMU B (u3MKe:  HaONIO/EHUEM,
HU3MEPEHHUEM, SKCIEPUMEHTOM;

- yMeHusi o0OpabaTbiBaTh pe3yJbTaTbl HM3MEPEHUN, OOHAPYKUBATh
3aBUCHUMOCTh  MEXIYy (U3NYECKUMHU  BEIHMYUHAMHU, OOBSICHSITH
MOJTYYCHHBIC PE3YIIbTAThI U JIETaTh BHIBOIBI;

- ¢hOpMHUPOBAHHOCTh YMEHUS pemiaTh GU3NYECKUE 3a0a4u;

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

- c(opMHpOBaHHOCTH, COOCTBEHHOW MO3UIUU IO OTHOIICHHUIO K
dbuznueckoit nHpopmanu, NOITy4aeMol U3 pa3HbIX UCTOYHHKOB.

MMO3HAHUS,
OITHCAHHEM,

Texkymui KOHTPOJIb:

- OMPOC YCTHBIN
(ppoHTaANBHBI);

- TECTUPOBAHUE;

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

- BBITIOJTHEHUE
nabopaTopHO paboThI
(pponTranbuas popma
paboThl)

- 3a1UTa NopTHOIHO
OrneHka pe3ynbTaToB

BBITIOJTHEHUS
CaMOCTOSITEIILHOU
paboTHLI.
[Ipomexxyrounas
aTTecTanus B |
ceMecTpe

¢ depeHInpOBaHHbBIN
3a4er;

IT cemectpe — sKk3ameH.
Meron nposeeHus
IIPOMEKYTOYHON
aTTeCTal|u -
BBITIOJTHEHHE
KOMIIJIEKCHOTO
AK3aMEHALIMOHHOTO
3a/1aHus
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4.2. @oHI OLEHOYHBIX CPEICTB /I MNPOBEJCHUHA IPOMEKYTOYHOM
arrecTalui 00y4aroUUXCcs M0 JMCHUIIMHE

IToxka3zare/im M KpUTEPUU OLICHUBAHUA KOMIIETEHUMI

[Tokazarenun W KpUTEPUM OLECHHUBAHUSA KOMIIETEHUMN, OINHCAHUE IIKal
OLICHUBAHUS COAEPHKATCS B MPUIIOKEHUU 1.

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

MeToanueckue MaTepuabl

Meroanueckue MaTepuabl, ONPEAEIISIIONIIE MPOIeAyPbl OLICHUBAHUS 3HAHUH,
YMEHUHM, XapakTepu3ywlux (QopMUpOBaHUE KOMIIETCHIIUM, COJAEp)KaTcCi B
MPUIOKEHUH 1.
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IIpunosxenne 1
KoOHTPOJILHO-0LeHOYHBbIE CPeICTBA
IS IPOBeIeHHSI MPOMEKYTOUYHOI ATTECTAIIMH N0 JUCHUILTHHE
OVY /.10 ®UBUKA (yriayo/ieHHbIi YPOBEHbD)

1.1. ®opma npomMe:KyTOUHON 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,
HPAKTHYECKOTO OIBITa, OOMHUX M NMPO(GECCHOHATBHBIX KOMIIETCHIUH, MPOJIEMOHCTPUPOBAHHBIX
06yanOU.[I/IMI/ICH B XOA€ BBIITOJIHCHHUA 3aaHUA,

aJICKBaTHOCTH OLICHKH — OIIEHKA BBIMTOJHEHUS 3alaHU JIOJDKHA ITPOBOJUTHCS B OTHOLICHUH
TEX KOMHCTCHI.[PIIZ, KOTOPBIC H€O6XOI[I/IMBI JJIsA 3(1)(1)GKTI/IBHOI‘O BBITIOJIHCHUA 3aJaHUsA,

HAJIC)KHOCTH OICHKM — CHCTeMa OIICHMBAHHWS BBIIIOJHEHUS 33JaHUi JOJDKHA 00Janath
BBICOKOH CTENEHBIO YCTOWYMBOCTH INPU HEOJHOKPATHBIX OIEHKAaX YpPOBHS C(HOPMHPOBAHHOCTH
3HAHWH, YMEHUH, TPAKTUYECKOTO ONbITa, OOMMX U NPOPECCHOHATBHBIX KOMIICTECHIIHH
00ydJaromuxcs;

KOMITJIEKCHOCTH OILIEHKH — CHCTE€Ma OIICHUBAHMS BBIOJIHEHHS 33aHUIl JJOJDKHA TO3BOJISATH
WHTETPATUBHO OIICHUBATH 00IIHE ¥ MPOPECCHOHATBHBIE KOMIIETCHIIMN 00yJaIONINXCS;

OOBEKTUBHOCTU OLIEHKH — OIICHKA BBIITOJHEHUS KOHKYPCHBIX 3aJaHUi JOJDKHA OBITH
HE3aBUCHMOH OT OCOOCHHOCTEH MNpOPECCHOHATBHONW OpUEHTAUUMU WIM  TPEINOYTCHUN
npernoaaBaTesei, OCYIIECTBISIONUX KOHTPOIIb WIN aTTECTAIHIO.

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

- MCTOJ pacydcTa NCPBUYHBIX 63.J'IJ'IOB;

- 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 yYE€Ta PE3YIbTATOB B IATH OAJIbHYIO OIICHOUHYIO LIKAIY:

Ouenka KonuyectBo 0215108, HAOpaHHBIX 32 BHINOJIHEHHE
TEOPEeTHYECKOr0 M NPAKTHYECKOI0 3aJaHusl,
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 «HEYTOBIETBOPUTEIIHHOY <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 ITEPEMENICHUS C KOOPANHATAMH Tea.

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

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

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

7 JIBuKeHUE MO YIJIOM K TOPU30HTY.

8 PaBHOMEpPHOE IBUKEHUE 110 OKPYKHOCTH.

9 Unepuus. [lepserit 3axkon HeroToHa.

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

11 Tpetwuii 3akoH HproTOHA 1 €10 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 COXpaHEHUs! UMITYJIbCca

18 Mexanudeckas paboTa 1 MOIIIHOCTb.

19 Kunetnueckast sHEpTHUS.

20 IToTeHuuanbHas SHEPrUsl.

21 3aKoH coXpaHEHHMsI IOJIHOM MEXaHUYECKOM SHEPTUH.

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

23 MexaHHuYeCKHUE BOJHBI: ONpEICIICHUE, YCIOBHS BO3HUKHOBEHUS, BUIBI BOJIH, JJIMHA
BOJIHBI.

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

25 Ocnoubie nonoxeruss MKT u ux onbiTHOe 000CHOBaHME. XapaKTEPUCTUKU MOJEKYII:
aTOMHas Macca, Yuciio ABoraapo, KoJM4ecTBO BEIIEeCTBa, MOJISIpHAas Macca.

26 CtpoeHue TBepAbIX, )KUIKUX U ra3000pa3HbIX TeJ.

27. UneanbHplil ra3. OcHoBHOe ypaBHeHue MKT. CBs3b AaBiieHHs HIEATBbHOTO rasza ¢
KMHETUYECKOW DHEPIUeN MOCTYNAaTEeNbHOIO IBHKEHUS MOJIEKY. CBsI3b NaBIEHUS UICAIBHOTO ra3a
C TUIOTHOCTBIO Tasa.

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

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

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

31 M3o6apHslii npouecc: onpeaeneHue, 3akoH I eii-Jlroccaka, rpaduku mporecca.

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

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

34 HacplieHHbIH nap. 3aBUCUMOCTD JIaBJICHHS HACBHIILIEHHOTO apa OT TEMIEPaTyphl

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

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

37 BuytpeHHsist sHeprusa. BHyTpeHHss1 SHeprus 0JJHOATOMHOTO HieaibHOro raza. CrocoOsl
M3MEHEHHUs BHYTPEHHEH dHepruu.

38 Pabora B TepMOAMHAMUKE.

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

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

41 PaboTa 3JIeKTpUUECKOro MOJIs. JHEPTETHUECKUE XapaKTEPUCTHKU dIIEKTPUIECKOTO MOJIS:
NOTEHLIMAN, HanpsbkeHne. CBA3b HANPSKEHHOCTU U HANIPSDKEHUS

429nexTpoeMKocTh. KoHaeHCaTOpBl. DHEPTrus 3apsHKEHHOTO KOHJIEHCATOPA.

43 Buapl coelMHEHUs1 KOHAEHCATOPOB
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44 DnexTpUuYECKUN TOK: ONpEACIICHUE, HAIPABJICHUE, XapaKTEpUCTUKU. 3akoH Oma ais
y4acTKa Lenu

45 IlocnenoBaTesIbHOE W IAPAIIIEIBHOE COEIMHEHUE IPOBOJHUKOB, OCOOEHHOCTH AITHX
COEIMHEHUN

46 D]J1C. 3akon Oma 11 MOJIHOM LIETTH

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

[IpoBOAHMKY B 3JIEKTPUUECKOM 110JI€. J{UAIEKTPUKH B 3IEKTPUUYECKOM IIOJIE.

48  DnekTpuyecKuid TOK B  mosiynpoBogHuKax. CoOCTBeHHass  IPOBOJUMOCTH
HOJIyTIPOBOTHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJIHUKOB MPU HATUYUHU TPUMECEH.

[TomynpoBOTHUKOBBIE TPUOOPEI

50 MarauTHOe 1oJie: ONpENeICHNE, HAPAaBICHUE, IPABUIIO IPABOU PYKH, XapaKTEPUCTUKU
nojisi (MarHUTHasg MHJIYKUUS, MarHUTHBIM IOTOK, HANpPs’KEHHOCTb, MarHUTHAs MNPOHUIAEMOCTb
cpezbl). DHeprusi MarHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBumno neBoit pyku

52 SIBnenwue 3nekTpoMarHuTHOM HHAYyKUUHU. [IpaBuio Jlenua.

53 3akoH snekTpoMarHuTHON HHAYKIKU. DJ]C MHAYKIINH B TOJBMYKHBIX IIPOBOIHUKAX

54 SBnenne camouHaykuuu. UHnyktuBHOCTh. J1C cCaMOUHIyKIUH

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

56 Ilepemennslii ToK. Llenu nepeMeHHOro TOKa C aKkTUBHBIM COIIPOTHBIIEHUEM, C KaTYILIKON
Y KOHJIEHCATOpOM. JleMCTBYIOIME 3HAUEHUS CUIIBI TOKA U HAIIPSKEHUS

57 Tpanchopmatopsl. Koapdumment tpanchopmarmn. [Ipumenenns tpancgopmaropos.

58 DnexkTpoMarHUTHbIE BOJIHBI W MX OJKCIEpUMEHTalbHOE OOHapyxeHue. CBoHCTBa
AJIEKTPOMAarHUTHBIX BOJH. OTPBITHIN KOJ€OAaTEIbHBIA KOHTYP

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

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

61 Ilpenomnenue cBera. 3aKOH MPEIOMIIEHHUS CBETA

62 [lonmHOE OTpakeHUe CBETA

63 JIun3el. @opMyna TOHKON JTMH3bBI

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 poroadppexra. Popmyna DiiHmTelHA U1 HoTOIPPEKTa

70 ®otounsl. [Ipumenenue Gporordpdexra

71 Ctpoenue atroma. OnbiTel Pesepdopaa.

72 Iloctynatel bopa. ATom Bogopoa mo bopy

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

74 Snepubie criibl. CTpOEHHE AaTOMHOTO s]Ipa

75 DHeprus cBsA3M aTOMHBIX siiep. SnepHble peakuu

76 Jlenenue TsoKeNbIX siaep. LlemHbie saepHble peaKium

77 S1nepHslit peakTop. TepMosiaepHble peakiuu

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

79 DNeKTpUUECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOIU3 U €r0 3aKOHBI

80 Dnextpuueckuil Tok B razax. HecamocrtosrenpHblil pa3psan. CaMoCTOATENbHBIN pa3psaa 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. ABTOMOOWIb yAajiseTcss OT MOCTa, JBUTasCh PAaBHOMEPHO M MPSMOJIUHEHHO CO
CKOpOCThIO 72KM/4. Ha KakoM pacCTOSTHUM OT MOCTa OKa)eTcsi aBToMOOWb uepe3 10c, eciu B
Ha4aJIbHbIM MOMEHT BPEMEHU OH HaXOIWICS OT Hero Ha pacctossHuu 0,2 km?

2. Benocunenuct, ABUrasch paBHOMEpHO, npoesxaeT 20 m 3a 2¢. Onpenenure, Kakou MyTh
OH IIPOEET MPH JIBUKEHUU C TOH ke ckopocThio 3a 10c, 20c?

3. CxonbKo BpeMeHHu OyaeT nagath Tesio ¢ 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, €CJIM BBIKIFOYUTH JABHUTareias? CpemHss cuja CONPOTUBIICHUS ABMKEHUIO 0,2
kH.

6. JIBa mMsya OpoIIEHBI BEPTUKAIBLHO BBEPX CO CKOPOCThIO 36 kM/4 m 18 km/4u. Ha kakoit
BBICOT€ KHHETHYECKasi SHEPTUsI KaXKJIO0r0 MsiYa CTAaHET PaBHOM €ro MOTeHIIMAIbHON?

6. B mpotiiecce n30XOpHOTO OXJIaXKIEHUS JaBJIEHUE T'a3a YMEHBIINIOCH B 3pa3a. Kakoii Obu1a
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 cooOmmm KommdyecTBo TermioTel 9,4 MJ[x. Onpenenutps paboTy ra3a M HW3MEHEHHE ero
BHYTpPEHHEH Hepruu

8. Ha ckoipko M3MEHWIAach BHYTPEHHSS 3HEPIUsl rasa, €ciid €My COOOIIMIM KOJUYECTBO
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
yBenmuuiack Ha 45 xJ[k, 1 ipu 3TOM a3 coBepumi padory 65 kJx u 0,5 MIx?

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

1.3.2. Kpurepuu onenkun

Bananl 3a
Kpurepun oueHKH K TeOpeTHYECKOMY 3aAHHUI0 KpUTEepUu
OLlEHKH

MakcumaJbH
pIi 0a11 — 1

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

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

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

- IpU OTBETE JEMOHCTPHUPYET CAMOCTOSITEIBHOCTH CYXKICHWM, MPUBOAUT
BEpHbIE apTyMEHTHI, JIeJIaeT MPaBUIIbHBIE BHIBOJIBI;

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

- JIEMOHCTPUpPYET 3HaHME€ U T[OHMMaHHE (U3HUECKOH CYIIHOCTHU 0,7
paccCMaTpUBAaEMBbIX SIBJIEHUM U 3aKOHOB, HCIHBITBIBAET HECYILIECTBEHHBIE
3aTpyJHEHHs] B  BBIBJICHUM  B3aHUMOCBS3M  (PU3MYECKUX  SIBJICHUH,
3aKOHOMEPHOCTEH;

25




- B OCHOBHOM IIpaBWIbHO, 0€3 W3MEHEHHS OCHOBHOH CYTH, MdaeT
ONpeNeNIeHUs]  TOHATHM, HWCHOJB3YIOTCA  HAy4YHbIE  TEPMHHBI  TIpU
UCTOJIKOBAHUHM 33aKOHOB, TEOPUH, (DU3NYECKUX BEIUYMH U HMX EIUHHUI]
U3MEpPEHUS;

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

- TIpH OTBETE JEMOHCTPUPYET CAMOCTOSTEIBHOCTh CYXICHHH, BBIBOJBI
BEPHBIE, HO HEIOCTAaTOYHO apIyMEHTHPOBAHBL;

- B ONpEJCIICHHON JIOTMYECKON IOCIEeOBAaTEIbHOCTH Y4eOHBIH MaTepuat
u3Jaraet, Ipyu OTBETE Ha BOMIPOC JOIMYCKAET HECYIIECTBEHHBIC OMIMOKU U
(nnmm) He Ooiee OBYX HENOYETOB, KOTOPBIC CTYACHT MOXET HCIPaBUThH
CaMOCTOSITENIFHO TpU TpeOOBaHMM TPEMOAABATENS; MJAET IPaBHIbHBIC
OTBETHI HA COIYTCTBYIONINE BOMPOCHI

3 |- packpelBaeT OCHOBHOE COJepKaHHMe Y4eOHOTO Marepuana, HO 0,5
00HapyXHUBAIOTCSl CYIIECTBEHHbIE MpoOeabl B MOHMMAaHUU B3aUMOCBSI3U
(u3NYECKUX SIBICHUN U 3aKOHOMEPHOCTEN;
- JIOMYCKaeT OMIMOKH B OMPECIICHUH U MCTOJIKOBAHUU OCHOBHBIX MOHSITHIA,
3aKOHOB, TCOpI/If/'I, (1)I/ISI/IIIGCKI/IX BCJIMYMH W UX CAWHUIL U3MCPCHHA, KOTOPLIC
MOKET HCHPAaBUTh CaMOCTOSITENIbHO WM TpU HEOOJbIION MOMOIIU
IpenojaBaTes;
- C CYIIECTBEHHBIMHM OLIMOKaMH BBINOJHSIET 3amuch (OpMyi, TrpaduKkos,
PUCYHKOB, CXEM, KOTOPELIC CTYACHT ITOCJIC 3aMCcdyaHusa YCTPAHACT
CaMOCTOSITENILHO;
- CaMOCTOSTENbHO (OPMYIHPYET OTBET Ha BOMPOC, MPHUBOIAUT YACTUUHO
BEpHbIC apTyMEHTHI, OTJAEJbHbIC BBIBOJBI HENb3sI CUUTAThb BEPHBIMHU U
000CHOBaHHBIMU;
- HapylleHa JOTMYecKas IOCIIeOBATEIbHOCTh M3JIOKEHUS Y4eOHOTO
MaTepuaia, Ipyu OTBETE Ha BOIMPOC JOIYIIeHa oJHa Ipy0as omrodka u (Uim)
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 SIBICHUN WU
3aKOHOMEPHOCTEH;
- He 3HaeT WIM JaeT HEBEPHOE ONpPEJEICHHE U HCTOJIKOBAHME OCHOBHBIX
HOHATHUH, 3aKOHOB, TEOPUH, PU3MUECKUX BEITMYHH U UX €IUHHI] U3MEPEHUS;
- HC BCPHO BBIITOJHACT 3allUCh q)OpMy.H, l"pa(bI/IKOB, PUCYHKOB, CXEM
UTOT'O L
Ne Kpurepun onieHKH K NPAKTHYECKOMY 3aJaHUI0 bannbl 3a
KpuTEepuu
OLICHKH
1 Odopmiienue yciaoBus 3a1aHUA MakcumajibHbI
i 0aaa1—0,4
0aJju1a
- BepHO 0(OPMJIEHO YCIIOBHE 3a/1a4H, IIPEACTaBIEHbI Bce GU3NUECKUe 0,4
BEJIMUMHBI
- ycioBHe 3a7aHust 0OPMIICHO C HE3HAYUTETbHBIMA HETOYHOCTSIMH, 0,2
IpEeJICTaBIICHbI HE BCe (PU3MUECKUE BETUUNHBI
- yclioBUe 3a7aHusi 0OPMIIEHO HEBEPHO 0
2 Hcnonb3oBanue pusnyeckol CUMBOJIUKH 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 3a1a4H, 1 0,3
HETOYHOCTb B ()OPMYIIax, UCIOJIb3YEMBIX B PEIICHUH 3a/1a41
- IOTIYIIECHO 2 1 60Jiee HETOYHOCTH MTPH 0003HAYECHUN CHMBOJIOB B YCIIOBUHU 0
3a7auy, 2 1 6osiee HETOYHOCTEH B (pOpMyJiax, UCIIONIb3YEMBbIX B PELLICHUN
3a/1a4u1
Coburo1eHne aJropuTMa penieHust MakcumaJjibHbI
i 0ana —
0,3 6a11a
- peleHne 3aa4 OCYIIECTBIISIETCS 10 AITOPUTMY: IEPEBOJL €AUHUIL 0,3
U3MepeHus: PU3NUECKUX BETHUNH B MEXTyHAPOIHYIO CUCTEMY €TUHHII
(CH); 3anuch He0OX0AUMBIX (hrU3rUecKux GopMyil; MAaTEeMAaTUYECKUN pacyeT
1o pusuveckoit hopmyiie
- QITOPUTM PELICHHUs 3371a4i OTCYTCTBYET 0
IlepeBoa enuHun u3MepeHus puznyecknx BeTu4nH B Me:kayHapoanyio | MakcuMajibHbI
cucremy eaunun (CH) i 0a1 -0,3
0as1a
- BEPHO IepeBe/IeHbl pacyeThl IEPEBOJa BCEX €IMHUL] U3MEPEHUs 0,3
¢uznueckux BennyuH B MexayHapoanyto cuctemy eaunui (CH1)
- nonyuieHa 1 omubka Mpu MpOBEAECHUH pacueTa MepeBoia eInHULL 0,2
u3MepeHus: GU3NIecKuX BeTMurH B MexxayHapoanyto cucremy enuuul (CH)
- IONYLIEHbI 2 OUIMOKY IpU MPOBEJICHUH pacyeTa IepeBo/ia eAMHMIL 0,1
u3MepeHus: GU3NUecKuX BenurH B MexayHapoanyro cucremy enuaui (CH)
- HEBEPHO MTPOBEICHBI pacyeThl IepeBoia BCEX eMHULl U3MEPEHUs 0
¢u3nyeckux BelnYMH B MexnyHapoanyto 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
CYIIECTBYIOILET0 MEXAY PU3NUECKUMHU BETMUUHAMU
- IPaBUIILHO COCTABJICHBI YPABHEHUS, CBA3BIBAIONINE (DPU3NIECKHE BEIIMIHHEI
- BEPHO, HO HEMOCJeI0BaTEIbHO 3aMCcaHbl (POPMYJIIbl B COOTBETCTBHHU C 0,4
CHUMBOJIMKOW, HEOOXOJMMOH [T YCTaHOBIICHHSI COOTHOIICHUS
CYIIECTBYIOILEr0 MeXAY GU3NUECKUMHU BETMUUHAMU
- IPaBUIILHO COCTABIICHBI YPABHEHUS, CBS3BIBAIONINE (DU3NICCKHE BEIINIHHEI
- (hopMyJIBI 3aITUCAHBI [TOCIIEI0BAaTEIbHO, HEBEPHO 3amnucana 1 ¢popmyna B 0,3
COOTBETCTBUH C CUMBOJIHMKON, HEOOXOJMMOH JUTsl YCTaHOBIICHHS
COOTHOILIEHUS CYIECTBYIOLIETO MEXY (PU3NYECKUMHU BEIMIYMHAMU
- IOTyIIIeHa OJTHA OMIMOKA TIPU COCTABIICHUH YPaBHEHUH, CBS3BIBAIOIIINX
¢du3nUecKre BeTMYUHBI
- (hopMyIIBI 3aITUCAaHBI HEMOCIIEIOBATEBHO, 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 ()OpPMYIIBI 3aMCaHbl HEBEPHO 0
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- JIOMYIIEHBI OIMMOKA MPU COCTABJIICHUH BCEX YPABHCHUH, CBA3BIBAIOIINX
buznUeCKre BETHUNHBI

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

MakcuMaJbH
plil 0aa — 0,5
0aJ1710B

- BEpHO ITPOU3BEICHBI BCE MATEMATUYECKHIE PACUEThI 110 BCEM (PU3UUECKUM
(dopMyiiaM B COOTBETCTBUH C €AMHUIIAMH U3MEPECHUH (PH3MUECKUX BEITHYNH
(CN);

- BCE pe3yJIbTaThl MATEMaTHYECKUX PAcYeTOB colepKar I1udpoBoe
3HAUEHUE W COOTBETCTBYIOIICE eMy 0003HAUCHUE CIUHUIIBI U3MEPEHUS
busznueckux BenuauH (CH)

0,5

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

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

0,4

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

- B OJJHOM pe3yJIbTaTe MaTeMaTHUYECKOro pacyeTa COJIEPKUTCS TOIBKO €ro
ppoBOE 3HAUCHHUE

0,3

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

- BCE PE3YJIbTaThl MAaTEMaTUYECKUX PACUETOB CO/IEPKAT TOJIBKO HUPPOBBIC
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 PelIeHNs 321491

MakcuMaJbLHBI
M 0aJL1 —
0,3 6as10B

- 00BSICHEHUE pelIeHUs 3a/1aHus 110CIe0BATENbHO, CBSI3HO, JIOTHYHO, BHIBOJT
apryMeHTHPOBaH U 000CHOBAH; MPaBUJIBHO U OOCTOSATENBHO AAE€TCSA OTBET
(OTBETHI) Ha CONMYTCTBYIOIINE BONPOC (BOIPOCHI)

0,3

- HC3HAYUTCJIIbHO HapyUICHA MMOCICA0BATCIIbHOCTD, JIOTUKA 00BICHEHUS
peliCeHus 3aJaHUs, BBIBOJAbI apTYMCHTUPOBAHBI U O6OCHOBaHLI; CTYACHT
HCIBITBIBACT HC3HAYHUTCIIBHBIC 3aTPYAHCHW A, OTBEYAd HAa COMYTCTBYIOIIUC
BOIIPOCHI

0,2

- 3HaYUTEIBHO HApYIIEHA OCJIE0BATEIbHOCTD, JIOTHKA OObACHEHHUS
peleHus 3aaHus (CTYIeHT He MOXKET OOBSICHUTh, KAKUM 00pa3oM MpHUIIeN K
PEIIEHUIO 3a/1aHus), BIBOIBI HE MOTYT CUMTAThCSl ApIrYMEHTHPOBAaHHBIMU U
000CHOBAHHBIMU; CTYACHT UCTIBITHIBACT 3HAUUTEIbHbIEC 3aTPYAHEHUS,
OTBE€Yasi Ha COMMYTCTBYIOIHE BOMPOCHI

NTOI'O

1.4. MarepuanbHO-TeXHHYECKOe o0ecle4eHHe [Jisi INPOBEeACHHS IPOMEKYTOYHOM

aTTreCcTalnumn

Brinonnenue 3agaHuii HpOMe)KYTO‘-IHOﬁ arrecrallu nNpoBOJUTCS B y‘-Ie6HOM 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
npoduist: yaeOHUK IS CTYA. YUpexkIeHui cpen. npod. odpazoBanus / B.®. Jlmutpuesa. - 8-e us.,
crep. - M.: U3narensckuii neHTp «Akamemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. HmutpueBa B.®. Owuszuka i npodeccuii M CHenHaTbHOCTEH TEXHUYECKOTO
npodust: JlabopatopHbIii pakTukyM: ydebHoe mocooue/ B.®. JImutpuena, A.B. Kopxyes, O.B.
Myprazuna : (5-e 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, Kanamaukos, H. I1. ®@usuka B 2 4. YacTh 2 : y4eOHHUK W MPAKTUKYM JUJISI 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: anekrponnsiii / DBC FOpaiir [caiit]. — URL: https://urait.ru/

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

JlonoJHUTe/IbHbIE Y4eOHble H31aHUS

6. BacunneB, A. A. ®usuka: yuyebHoe mocobue Il cpeaHero npodecCHOHaIBLHOTO
obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u3M., HCIp. U JIOM. —
Mocksa: UznarensctBo IOpaiit, 2020. — 211 ¢. — (IIpodeccuonansuoe obpazosanue). — ISBN
978-5-534-05702-. 2020 FOpaiit- https://urait.ru/book/

1. Mycumn, 0. P. ®usuka: konebanusi, onTuka, KBaHTOBas ¢pu3nKa: yuedOHOe mocodue
Uil cpenHero npodeccuonansHoro oopaszosanus / 0. P. Mycun. — 2-¢ u3a., ucnp. U A0m. —
Mocksa: U3narensctBo HOpaiit, 2020. — 329 ¢. — (Ilpodeccuonansuoe odpasosanue). — ISBN
978-5-534-03540-7. — TekcT: anexrponnsrii // DBC KOpaiir [caiit]. — URL: https://urait.ru/

8. Mycun, 0. P. ®wusuka: mMexaHuka CIUIONIHBIX Cpell, MOJEKyNspHas (u3nka u
TepMOJMHAMHKA: y4dyeOHOe TocoOue Ijsi cpefaHero mnpodeccuoHanbHOoro obpazoanust / FO. P.
Mycun. — 2-e uzn., ucnp. u gon. — Mocksa: HznarensctBo 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'o6anpHas OUOIMOTEKA IJTEKTPOHHBIX PECYPCOB)

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

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

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

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

17. www.alleng.ru/edu/phys.htm (O6pa3oBatenshbie pecypebl MHTepHeTa - Pusnka)

18. www.school-collection.edu.ru (Eaunas kosuiekius mudpoBbix 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»)
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24. www.yos.ru/natural-sciences/html OKypuan «I1yTs B HayKy»)
MeTtoanyeckue yKazaHus VI 00y4arOLIMXCsl 0 OCBOCHHIO THCHMIIIMHBI
25. Meronuyeckue yka3zaHus JUisi OOy4yarOUIMXCA 10 BBIIOJHEHUIO MPAKTHYECKUX

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

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

CaMOCTOSITENIbHON PaOOTHI.
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