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1. HACIIOPT PABOYEW ITPOT PAMMBbI YYEBHOW JUCIHUILINHBI
OY.10 ®PU3BUKA (YTJTYBJEHHbBIU YPOBEHD)

1.1. O6sa1acTb npuMeHeHus1 padoveil MPOrpaMmbl

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

1.2. MecTo y4eOHOH IMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl NMOJATOTOBKH
CIEeHUATHUCTOB CPeHEro 3BeHa:
VYueOHas TUCHUIUIMHA BXOAUT B 001eoopa3zoBarenbHbli muki [TIICC3

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

OK 02 OcymecTBisiTe TMOWCK, aHAIW3 W HHTEPHPETANUI0 HH(POpMAIUH,
HEOOXOIMMOM JIJIsl BHITIOJTHEHUS 3a71a4 MPO(PEeCCHOHaATBLHOMN AeSTEILHOCTH.

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

OK 06 IlposBAsTh TpakJaHCKO-MIATPUOTHYECKYIO TO3HIIHIO, IEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJICHWE Ha OCHOBE TPAJUIMOHHBIX OOIIEUYEIOBEYECKUX IIEHHOCTEM,
IPUMEHSTh CTAaHAAPTHI AHTUKOPPYIITHOHHOTO MTOBEICHUS.

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

OK 09 Ucnonb3oBaTh MHGOPMAIIMOHHBIE TEXHOJOTUU B MPOdecCHOHATbHON
NEeATENBHOCTH.

B pe3ynbrate ocBOeHUS Yy4eOHOU AUCHUILIMHBI O0YYaIOIIUICS TOJDKEH T0CTUYb
CJIEIYIOLUE PE3YJIbTATHI:

JUYHOCMHbIE:

- YyBCTBO TOPJOCTH U YBAXKEHUSI K MCTOPUMU U JOCTHXKEHUSIM OTEUECTBEHHOM
dbu3uyecko Hayku; (QU3MUECKH TpaMOTHOE TOBEAECHHE B MPodheCcCUOHATIBHON
NEeSATENBHOCTU U OBITY IIPH 00pallleHuU ¢ TpUOOpaMH U YCTPOKWCTBAMM;

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

- YMEHHE UCIOJIb30BaTh JOCTIIKCHHSI COBPEMEHHOW (M3MUECKOW HAyKu U
(Gu3NUEeCKMX TEXHOJOTHM [IJI1 TIOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaIbHOTO
pa3BUTHS B BEIOpAHHOH MpodhecCuOHATBLHON eATeTbHOCTH;

- YMEHHE CaMOCTOSATEIHHO M00BIBaTH HOBBIC ISl ceOs (U3MYECKUE 3HAHUSA,
UCIIOJIb3YSI ISl 3TOTO IOCTYMHbIE UCTOYHUKU MH(POPMALINH;

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

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

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

- HCIIOJIb30BaHNE OCHOBHBIX MHTEIUJICKTYaIbHBIX OIEpaliii: MOCTaHOBKH 3aJa4u,
dbopMynMpoBaHMsS THUIOTE3bl, aHalM3a M CHUHTE3a, CpaBHEHUS, 000OIICHMUS,
CHUCTeMAaTU3alluM, BBISBICHUS NPUYMHHO-CIECICTBEHHBIX CBsI3€H, IMOMCKAa AaHAaJOTOB,
(dbopMyIMpOBaHMs BHIBOIOB JIJISI M3YUYEHUS PA3IMYHBIX CTOPOH (PU3MUECKHX OOBEKTOB,
ABIICHUH U TPOIIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOJUMOCTb CTalKUBAThCA B
npodeccruonansHoM chepe;

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

- YMEHHE HCMOJb30BaTh PA3IMUYHbIE UCTOYHUKH I TMOJYy4YeHUsS (PU3UUECKOU
uH(pOpMaIINH, OIIEHUBATH €€ JOCTOBEPHOCTH;

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

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

npeomemHtule:

- ¢c(hopMHUPOBAHHOCTH MPEJICTABICHUN O POJU U MeCTe (PU3UKU B COBPEMEHHOMU
HAyYHOM KapTHHE MUpPA; MOHUMaHWE (PU3NYECKOW CYITHOCTH HaOII0IaeMbIX BO
Bcenennolt siBinenuii, poau Gpu3snku B GOpMHPOBAHUU KPYro3opa M (PyHKIIMOHAILHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHHS MPaAKTUIECKUX 33]1aY;

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

- BJIQJICHUE OCHOBHBIMU METOJAMH HAYYHOTO TMO3HAHUS, WCIOJIb3YEMBIMU B
bu3uke: HAOMIOEHUEM, OITMCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;

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

- cpopMUPOBAaHHOCTH YMEHUS peniaTh Gu3nIecKue 3a1auu;

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

- chopMHPOBAHHOCTh COOCTBEHHON MO3UIIMU IO OTHOUIEHUIO K (DHU3UYECKOU
nHPOpPMAITUH, TTOTYyIaeMOl 13 pa3HBIX HCTOYHUKOB.

1.4 Koin4yecTBO 4acoB Ha OCBOCHHUE NMPOrpaMMbl y4eOHOM M CIUNJIMHBI:
MaxkcumanbHOU yueOHON Harpy3ku oOyuatomierocs 154 yaca, B TOM uucie:
00s13aTeTbHON ayTUTOPHOM yueOHOM Harpy3ku odyudaromerocs 139 dacos.



2. CTPYKTYPA M COJAEPXKAHUE YUYEBHOM JJUCHOUILJINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Buna yueOHoii padoThl O0bem yacon

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

B TOM YHUCIJIE:

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

[TpomesxyTounas arrectanus B popme
I cemectp - nuddepeHnrpoBaHHbIi 3a4eT
II cemectp - sx3amMeHa




2.2. TemaTu4eckuii nJ1aH u cogep:xkanue yuyeoHoii nucuunauabl OY /.10 ®@usuka (yriy0aeHHbIH YPOBeHb)

Konanl
KOMIIeTEeHIIMIA,
HanMenoBamme Conep:kanue y4eOHOT0 MaTepuasia, JJadopaTopHble U NPAKTHYECKHe 3aHSITHSA, Obnem YpoBens ¢dopmupoBanu
camocTosiTeJIbHAs pabora o0yuyaronierocsi, Kypcopasi padora (nmpoekr) (eciu 10 KOTOPBIX
PALCIOB M TEM MPEyCMOTPEHBI), HHbIE BU/IbI y4e0HOH padoThl B COOTBETCTBUM € YUeOHBIM ILIAHOM Hacos 0CBOCHI crocoocTByeT
3J1eMEeHT
NPOrpaMMBblI
IlepBblii cemecTp
BBenenue ®dusnka — pyHaaMeHTaIbHast HayKa o pupoje. EcTecTBeHHO — Hay4YHbII MeTO 2 1
MO3HAHUs, €T0 BO3MOXXHOCTH U TPAHMIIBI TPUMEHUMOCTH. MozenupoBanne GU3NIecKux
SIBJICHUH U NPOLIECCOB. POJIb SKCIIEpUMEHTA M TEOPUHU B IIPOLIECCE ITO3HAHUSA IIPUPOJIBI.
®dusznyeckas BenuunHa. [lorpemuoct nsmepenuit puznyeckux BeauyuH. Ousndyeckue
3aKOHBI. ['paHuUIIbl NPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [ToHATHE O PU3HUecKoit
KapTUHE MHpa. 3HaueHHe (PU3HKHU IPU OCBOEHUU CIIEINATIBbHOCTH
Pasnen 1. Mexanuka 24 OK 02, 03,
Tema 1.1. Copep:xaHue yueOHOI0 MaTepUAaJIa 06,07,09
Kunemaruka Mexannyeckoe IBHKEHHE. XapAaKTEPUCTUKU MEXAHMYECKOTO JIBHKCHHMS: IEpEMEIICHHUE, 2 1
IIyTh, CKOPOCTb.
PaBHOMEpHOE NPSMOJIMHEWNHOE JBUKEHUE.
Yckopenue. PaBHonepeMeHHOE IPSIMOJIMHENHOE IBUKEHUE. 2 1
CB0OOIHOE TTaJIEHNE TE.
JIBr>keHue Tesia, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY.
PaBHOMEpHOE IBH)KEHHUE IO OKPYKHOCTH
IIpakTnyeckoe 3anaTue Nel Penenne 3a1a4 «PaBHOMEPHOE IBUKEHUE 2 2
IIpakTHyeckoe 3anaTue Ne2 Penienue 3ana4 «PaBHOYCKOPEHHOE IBHKEHHUEY 2
Tema 1.2. Coaepxanue yueOHOro MaTepuaJa
3akonbl Mmexanuku| [Teppriii 3akoH Hetotona. Crita. Macca. Mmmyiisc. 2 1
Herorona Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIaCCUUECKON TMHAMUKH.

Tperuii 3akon HerotoHa.




3akoH BceMUpHOTO TiaroTeHus. I'paBuranmonHoe mnoje. Cuna tsokectu. Bec. CriocoObl 2 1
MU3MEPEHUS MAcChI TeJl.
Cuibl B MEXaHUKE.
JlabopaTopnoe 3ansitue Nel "VM3ydyenune ocobeHHOCTEM CUiTbl TpeHUS (CKOJIbXKEHUs)" 2 2
IpakTuyeckoe 3ausaiTue Ne3 Pemenue 3agau «3akoHbl MeXaHUKU HbroTOHA» 2 2,3
IpakTuyeckoe 3ansitue Ne4 Pemenue 3anau "JIBukeHue moja JEHCTBUEM HECKOJIbKHX 2 2
CHIDY
Tema 1.3. Conep:xaHue yueOHOro MaTepuaJia
3aKkoHbI 3aKOH COXpaHEeHUs UMITyJIbca. PeakTHBHOE IBH)KEHUE. 2 1
COXpaHEeHMs B PaGora cwimbl. Pabora moTeHHUWANBHBIX CHJI. MoOIHOCTh. JHeprus. KuHeTwmueckas
MeXaHHMKe sHeprus. lloreHuuanbHas -SHeprus. 3aKOH COXpPAHEHHUS MEXAHWYECKOM HHEPruUu.
[IpuMeHeHne 3aKOHOB COXpaHEHUSI.
IIpakTnueckoe 3ansaTre NeS Pemenue 3a1a4 " 3aK0H COXpaHEHUSI UMITYJIbCA» 2 2
IIpakTuyeckoe 3anaTHe Ne6 Perienue 3a1au "3aKkoH COXpaHEHUsI SHEPTUN 2 2,3
Paznen 2. OcHOBBI MOJIEKYJIAPHOI (PU3HMKHU U TEPMOAMHAMUKHU 16
Tema 2.1. Conep:xaHue yueOHOro MaTepuaJa
OcHoBBI OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKON TeopuH. PazMepsl U Macca MOJIEKYJI 2 1 OK 02, 03,
MOJIEKYJISIPHO- u atomoB. bpoyHoBckoe nBmwxenue. nuddysus. Cuibl u SHEPTHs MEKMOIEKYISIPHOTO 06,07,09
KHHETHYeCKOoi B3anmo/ieiicTBus. CTpoeHHe ra3000pa3HbIX, KUIAKUX U TBEPAbIX Ted. CKOPOCTU ABUKECHHUS
TeOPHUH. MOJIEKYJI U UX U3MEpEHHe.
Hneanvubiii ra3  |MpeanbHsiii ra3. JlaBneHue raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETUUYECKOH
teopun. Temmeparypa u ee wu3MepeHue. [a3oBble 3aKOHBL. AOCONIOTHBIN HYJb
TeMreparypsl. TepMoguHaMuUyecKas 1Kana TEMIEPaTypBbl.
VYpaBHEHHE COCTOSIHUS UACAUTHHOTO raza. MoJsipHasi ra30Basi OCTOSIHHASL.
IIpakTnyeckoe 3anatue Ne7 Pemenue 3anau «YpaBHenue MenpaeneeBa-Knaneipona. 2 2
["a30BbIE 3aKOHB»
Tema 2.2. Coaepxanue yueOHOro MaTepuaJa
OcHOBBI OcHOBHBIE TIOHSITUA W omnpeneneHus. BHyTpeHHsAs 3Heprus cuctembl. BHyTpeHH:s 2 1
TEePMOJAMHAMMKH |dHEprusi wujeanbHoro rasza. PaGota u Temiora kKak ¢oOpMbI TepeJayd IHEPrHH.

TenmoeMkocTh. Y eibHast TEMIIOEMKOCTh. Y paBHEHHE TETUIOBOTO OaiaHca.




[TepBoe Havyasio TepMOIMHAMHUKHU. AuabaTHbIN mporiecc. TermoBkie apurarenu. [IpuHiun
neiicTBus TerioBoi MamuHbl. KIIJ[ TeImIoBoro aBurares.
Bropoe Hauano repmoarHaMuKky. X0J10AMIbHbIE MAIMHBL. OXpaHa MPUPOLBL.

IpakTuyeckoe 3anaTue Ne§ Pemenue 3anau «[lepBblit 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHue nepBoro 3aKkoHa TEPMOJUHAMUKH K U30ITPOLIECCAM.

Tema 2.3.
CaoiicTBa napos

Copep:kaHue y4eOHOTr0 MaTepuaia

Hcnapenne u koHaeHcaus. HacwleHHbIi nap 1 ero cBoicTBa. AGCONIIOTHAS U
OTHOCHTEIIbHAS BIAKHOCTb Bo3ayxa. Touka pocsl. Kunenue. 3aBUCMMOCTb TeMIIEPATYPhI
KMIIEHUS OT JlaBiieHus. [leperpeTslil nap U ero UCIoIb30BAHUE B TEXHHUKE.

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

Tema 2.4.
CpoiicTBa
JKMAKOCTe
Tema 2.5.
CaBoiicTBa
TBEPIBIX TeJ

Coaep:xaHue yueOHOro MaTepuaJia

XapaKTepuCcTUKa KHUIKOrO COCTOSIHUSA BellecTBa. [I0BepXHOCTHBIN €10 KUIKOCTH.
DHeprus MOBEPXHOCTHOTO CJI0sl. SIBIEHUs Ha TPAHULIE KUJKOCTH C TBEPIBIM TEJIOM.
Kanunsipuele siBneHus.

XapakTepucTUKa TBEPIOTO COCTOSIHUSI BELLIECTBA YIPyrue CBOMCTBA TBEPAbIX Tel. 3aKOH
I'yka. MexaHnuyeckue CBOMCTBA TBEPABIX TeIl. TeIuioBoe pacliupeHre TBEPABIX TN U
*Kunkoctel. [1naBnenne u Kpuctam3anus.

Pa3nea 3. DiekTpoamHaMuKka

Tema 3.1.
DJleKTpUYecKoe
noJje

Coaep:xaHue yueOHOro MaTepuaJia

DNeKTpUYECKHit 3apsil. 3aKOH COXpaHEHHUS JIEKTPUIECKOTO 3apsaaa. 3akoH Kyiona.
Dnekrpuueckoe nose. HanpsixeHHOCTh 351ekTpuyeckoro nois. [IpuHimn cynepno3uunn
nosieit. Pabota cun snekrpoctarudeckoro nodist. [loteniuan. Pa3nocTs moTeHInanos.
DKBUIOTEHIIMATbHBIE MOBEPXHOCTH. CBSA3b MEXKAY HAPSHKEHHOCTHIO U Pa3HOCTHIO
MTOTEHIINAJIOB JEKTPUYECKOTO TTOJISL.

IIpakTnyeckoe 3ansaTe Ne9 Pemenue 3agau « IEKTPUUECKOE TTOJIEN

IpakTuueckoe 3anaTue Nel() Pemenne 3anau «KonaeHncatopsl. Paznuunbie coeiHEeHUS
KOHJICHCATOPOBY

2,3

[IpoBOIHMKY B 3NEKTPUUECKOM MOJ€E. JJUITEKTPUKH B JIEKTPUUECKOM II0JIE.
[Tonsipu3anus TUIIEKTPUKOB.

Kongencaropsl. CoemuHeHEe KOHIEHCATOPOB B 0aTapero. DHEPrust 3apsHyKEHHOTO
KOHJICHCATOpa. DHEPrHUs JIEKTPUIECKOTO MOJIA.

JAnddepennupoBannblii 3auer

OK 02, 03,
06,07,09




Bropoii cemecTp

Tema 3.2. Coaeprxanue yueOHOIro MaTepuaJa 12
3aKkoHbI VYcnoBus, HEOOXOAUMBIE A1 BO3HUKHOBEHHUS M HOJAEP)KAHUS IEKTPHUUECKOrO TOKA. 2 1
MOCTOSTHHOT O Cuna Toka M IUIOTHOCTh TOKa. 3akoH Owma Juisi ydacTka Lenu. 3aBUCUMOCTH
TOKA JIEKTPUUECKOTO CONPOTHUBICHHUSI OT MaTepuasa, JJIUHBlL MU IUIOLWAJU IONEPEeUHOro
CEUEHUs] NPOBOJAHMKA. 3aBUCUMOCTb CONPOTHUBIIEHUS] IPOBOJAHUKOB OT TEMIIEPATYPHI.
TennoBoe neiicTBUE AeKTpUYecKOro Toka. 3akoH J[xoymsa-Jlenna. Pabora u MomHOCTH 2 1
anekTpuyeckoro Toka. CoeHeHNE IPOBOIHUKOB.
O/1C ucrounuka. 3akoH Oma ji1s1 noaHo nenu. CoeMHEeHNE HCTOUHUKOB AJIEKTPUYECKON 2 1
SHepruu B OaTtapero.
IMpakTuyeckoe 3ansiTe Ne 11 Pemnienue 3aau «3aKOHbI IOCTOSHHOTO TOKay 2 2
IIpakTnueckoe 3ansaTue Ne 12 Pemenue 3a1a4 «3aKoHbl HOCTOSTHHOT'O TOKa 2
JlaGopaTopHoe 3ansiTue Ne3 «M3ydyenune 3akona Oma /115 ydacTka 1enu, 2 2,3
[IOCJIEZI0BATENBHOIO U NApajlIeIbHOr0 COeIMHEHUs MpoBOoAHUKOB. M3mepenue DJIC u
BHYTPEHHETO CONIPOTHUBIICHUSI HCTOYHHKAY
Tema 3.3. Coaep:kaHue y4e0HOro MaTepuaia 6
DJIEKTPHYECKHH | DIIEKTPUUYECKHI TOK B METaJUIax. DIEKTPOHHBIH ra3. PaboTta BeIxoaa. DINEKTPHUECKUI TOK 2 1
TOK B PA3JIMYHLIX |B 3JIEKTPOJIUTAX. JNeKTposn3. 3akoHsl Papazes. [I[pumeHeHne 21eKTpoian3a B TEXHUKE.
cpenax DNeKTpUYECKUH TOK B ra3ax M Bakyyme. MoHn3anus raza. Buasl ra3oBbIX pa3psios. 2 1
[TonsiTue o miaszme. CBONCTBA M MPUMEHEHHUE 3JIEKTPOHHBIX MYYKOB.
DneKkTpudecKuil TOK B nonynpoBogHukax. CoOCTBeHHas! MPOBOAUMOCTD 2 1
M0JIyIPOBOJIHUKOB. [1071ynIpoBOTHUKOBBIE TPHUOOPBI.
Tema 3.4. Conep:kanue y4eOHOIo MaTepuaJa 4
MarnuTHoe moJjie | BexkTop MHAYKIIMM MarHUTHOTO 10JIs. J{eficTBUE MarHUTHOTO IOJIsl Ha IPSIMOJIMHENHBII 2 1
MIPOBOJHUK C TOKOM. 3akoH Ammepa. B3aumonelictBue TokoB. MaruutHeli notok. Pa6ora
10 MEPEMEIIEHNIO0 B MArHUTHOM T10JI€ IPOBOJIHUKA C TOKOM.
JleficTBrEe MarHUTHOTO NOJIA HA ABMXKYyIMiics 3apsaj. Cuna Jlopenna. Onpenenenue 2 1
YIEIBHOTO 3apsifa. Y CKOPUTENIH 3apsKEHHBIX YaCTHULI.
Tema 3.5. Conep:xxaHue yueOHOro MaTepuaJa 8 1
DJIEKTPOMArHUTH |DJIeKTpOMarHuTHas HHAYKIM. BuxpeBoe anekrpuueckoe nosie. CaMOMHAYKIUS. DHEPTus 2
asi HHAYKIUSA MarHUTHOT'O MOJIS.
IIpakTnueckoe 3ansaTHe Nel3 Pemenue 3agau «MarautHoe nosie. DJI€KTPOMAarHuTHast 2 2,3
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HWHAOYKIOUS

IIpakTnueckoe 3ansaTne Nel4 Pemenue 3anau «MarautHoe 1mose. JIeKTpoOMarHuTHas
UHIYKIHS

2,3

IIpakTnueckoe 3ansaTue NelS Pemenue 3anau «MarautHoe nose. DJI€KTPOMarHuTHas
UHIYKIHS

2,3

Pa3znen 4. Kojie0aHus M BOJHBI

20

Tema 4.1.
Mexannueckue
KoJ1e0anus

Copep:kanue y4eOHOIro MaTepuaa

Koneb6arenbHoe nukenue. ['apmonnyeckue konedbanusi. CBOOO HBIE MEXaHUUECKHE
koseOanus. JIuHeliHble MeXxaHUeCKUe KoebaTelbHble cucTeMbl. [IpeBpaliieHne sepruu
npu KosebaTenbHOM IBMKeHNU. CBOOOIHBIE 3aTyXalOUIHe MEXaHNYECKUE KOJIeOaH sl.
BrinyxaeHHbIe MEXaHUYeCKUE KOJeOaHMUsL.

JlabopaTopHoe 3ansitueNed «/3ydyeHne 3aBUCIMOCTH Teproia KoieOaHUu HUTSHOTO
MasITHUKA OT JUTMHBI HATH)

2,3

Tema 4.2.
Yupyrue BoJHBI

Coaep:xanue y4eOHOIro MaTepHuaJia

[Tonepeunsie U IPOJOJIBHBIE BOIHBI. XapaKTEPUCTUKH BOJIHBL. Y pPaBHEHHUE IIOCKON
Oerymieii BonHbl. IHTepdepenuns BonH. [Tonstue o audpakiuy BoiH. 3ByKOBbBIE BOJIHBI.
YapTpa3ByK U €ro NPUMEHEHHE.

N

IIpakTnueckoe 3ansaTue Ne 16 Pemenue 3agau «Mexanndeckue KoiaeOaHUs U BOTHBD)

N

IIpakTuyeckoe 3anaTue Ne 17 Pemenue 3anay «MexaHnueckue KojieO0aHus U BOJTHBD)

N

IIpakTuyeckoe 3ansaTue Ne 18 Pemenne 3anau «Mexannueckue KoneOaHUS U BOJTHBD»

Tema 4.3.
JJIEKTPOMATHUTH
ble KoJIe0aHus

ConepxaHue y4eGHOro MaTepuaJjia

CBoOOHBIE ANEKTpOMarHuTHBIE KosieOanus. [IpeBpalienne sHeprun B KolebaTeIbHOM
KOHTYpe. 3aTyXaroliue 1eKTpOMarHuTHele Kojebanus. ['eneparop He3aTyXxaromux
ANIEKTPOMArHUTHBIX KoJieOaHui. BeIHYKICHHBIE 2JIEKTPUIECKIE KOJIeOaHusl.

N NININ

[IepemeHHBII TOK. EMKOCTHOE M HHIYKTUBHOE CONIPOTHBIICHHSI IEPEMEHHOI0 TOKA. 3aKOH
Owma 1151 11enu nepeMeHHoro Toka. Pabora 1 MOITHOCTh MMEPEMEHHOTO TOKA.

I'eneparopsl Toka. Toku BeICOKOM YacToThl. [lonydenue, nepegaya u pacupeaesieHue
anekTpodHepruu. Tpanchopmaropsl.

Tema 4.4.

Conep:xxaHue yueOHOIro MaTepuaJia

OK 02, 03,
06,07,09
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DJIEKTPOMATrHUTH |DJIEKTPOMArHUTHOE I10JI€ KaK 0COOBI BUJ MaTepUH. DIEKTPOMATHUTHBIE BOJIHBI. 2 1
bl€ BOJIHBI Bubparop I'epuia. OTKpbITHI KOJeOaTEIBHBINA KOHTYD.

N3obperenue paauo A.C. [TonoseiM. [Tonsatue o panuocsssu. [Ipumenenue

AJIEKTPOMArHUTHBIX BOJIH.

Pazgen 5. OnTuka 12 0K 02, 03,

Tema S.1. Copep:xaHue yueOHOI0 MaTepuaja 06,07,09
IIpupona cBera CKOpOCTb pacrpoCTpaHEHUsI CBETa. 3aKOHBI OTPAKEHMsI U IpeniomiieHus ceeta. [lonHoe 2 1

oTrpaxxeHue cBeta. JIun3zpl. ['na3 kak ontuyeckas cucrema. OnTuueckue npuOopsl.
Tema 5.2. Conep:xaHue y4eOHOIro MaTepuaJia 10
BoJsiHoBbIC Wutepdepenmus ceera. KorepeHTHOCTH CBETOBBIX JTydeil. HTepdepeHus B TOHKIX 2 1
CBOIICTBA CBeTa rieHkax. [Homockl paBHoit Tonunel. Konbua Hetotona. Mcnonb3oBanue natepdepeHuun

B Hayke U TexHuke. Judpaxnms cBera. Audpaxius Ha meny B mapaiebHbIX Tydax.

Judpakimonnas pemerka. [lonsitue o ronorpaduu.

[Tonpuzanus nonepeunsix BonH. [lonsgpuzanus ceera. [IBoiHOE JIydenpeoMIICHHUE. 2 1

[Tonapounsl. Aucnepcus ceeta. Bunel criektpoB. CriekTpsl ucnyckanus. CrieKTpsl

noryioeHus. YiprpaduoseroBoe U HHPpakpacHoe n3nydeHus. PeHrrenoBckue myun. Mx

IIPUPOJIa U CBOMCTBA.

IIpakTnueckoe 3anaTue Ne 19 Pemenue 3anau «IIpenomnenue ceera. Judpakunonnas 2 2,3

peleTka

IpakTuueckoe 3anaTue Ne 20 Pemenue 3anau «lIpenomnenne ceeta. udpakimonnas 2

peleTka

IIpakTnueckoe 3ansaTue Ne 21 Pemenue 3anau «IIpenomnenue ceera. Judpakunonnas 2

peleTka

Pa3znen 6. CnennajibHasi TEOPUSI OTHOCUTEIBLHOCTH 8

Tema 6.1. Coaepxanue yueOHOro MaTepuaa 8
CrneunajabHas WNHBapraHTHOCTH MOZYJIsl CKOPOCTH B BakyyMme. [loctynarsl OiiHmreliHa. [IpocTpancTBo 1 2 1
Teopus BpEMsI CIIELIMAILHON TEOPUU OTHOCUTEIBHOCTH.
OTHOCHTEJIbHOCTH |CBsI3b MAacChl U SHEPIUU CBOOOTHON YAaCTHIIBI. DHEPTHS MTOKOSI 2 1

IpakTuyeckoe 3anaTue Ne22 Pemenne 3agau «CBsi3b MacChl U JHEPTUU CBOOOTHOM 2 2,3

YaCTHUIbl. DHEPTUS MTOKOS»

IIpakTuyeckoe 3ansitue Ne23 Pemenue 3anau «CBsi3b MacChl M SHEPTUU CBOOOTHON 2 2,3

YacTULIBI. DHEPIHsI TOKOS»
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Pa3zgen 7. JiiemeHTHl KBAHTOBOW QU3NKHU 18 OK 02, 03,
Tema 7.1. Copep:xaHue yueOHOr0 MaTepuaja 10 06,07,09
KBanroBasn TennoBoe nznyuenue. Pacnpenenenue suepruu B CeKTpe adCOIOTHO YEPHOTO TeNa. 2 1
ONTHKA KganroBas runotesa [1nanka. @otonsl. Buemnuii potosnexkrpuueckuii 3hdexr.
Bayrpennuii poroaddexr. Tumbl poTornementon. JlaBienue ceeta. [lonarue o
KOPIYCKYJISIPHO-BOJIHOBOM MPUPOJIE CBETA.
IIpakTuyeckoe 3ansiTue Ne24 Pemenue 3anau "dopmyia DUHIITEHHA 1151 2 2
dororddexra. DoroHs!"
IIpakTuyeckoe 3anaTHe Ne25 Pemienne 3aaau "®@opmyna DUHIITEHA )1 2 2
dororddekra. DoroHs"
IpakTuyeckoe 3ansaTue Ne 26 Pemenue 3anau «KBantoBast onTuka» 2 2,3
IpakTuyeckoe 3anaTue Ne 27 Pemenue 3anau «KBaHTOBas ONTHUKAY 2 2,3
Tema 7.2. Conep:xanue yueOHOro MaTepuasa 2
Pu3nka aToma Pa3Butue B3rIIs110B Ha CTPOCHHE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax 2 1
Bogopoja. SAnepHas moaens aroma. OneiTel 3. Pesepdopaa. Moaens aroma Bojopo/ia mo
H. bopy. l'nnoresa ae bpoitns. CooTHomenue HeonpeaeneHHocTel [ elizendepra.
KBaHTOBEIE TreHEPATOPHI.
Tema 7.3. Conep:xaHue yueOHOro MaTepuaJa 6
dusuka EctecTBeHHas pain0aKTUBHOCTh. 3aKOH PaAMOAaKTUBHOTO pacnaaa. CrocoOsl 2 1
aTOMHOIO siApa HaOJII0/IEHUs ¥ pEerUCTpaluy 3apsbKeHHBIX yacTull. D¢ ekt BapuoBa-UYepenkona.
CtpoeHue aTOMHOTO sijipa.
JleexT macchl, 3HEpPTUs CBA3U U YCTOWYMBOCTb ATOMHBIX sJIep. S IepHble peaKlnH. 2 1
HckyccTBeHHas paluOAKTUBHOCTb. JleJIeHue TSKENbIX sep.
Lennas saepHas peakuusi. YpaBiseMas [enHas peakiuus. SnepHblid peakTop. 2 1
[Tonydyenue paagnoakTUBHBIX U30TOMOB U UX MMPUMEHEHUE. brosiornyeckoe nencTBre
PaMOaKTUBHBIX U3ITy4YeHUHN. DIIeMEHTaPHbBIE YaCTHUIIBI.
Kouncyabranuun 5
Ilpome:xxyTouHasi aTTecTanus - IK3aMeH 10
HToro no nucumivinge 154
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3. YCJIOBMS PEAJIN3ALIMYA TPOTPAMMBI YUEBHOW
TV CHUILIAHBI

3.1. TpebéoBaHussT K MHHUMAJBLHOMY MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecreyeHN 0 y4eOHOM TMCIUTIIUHbI:

Peanuzauus nporpammbl AUCHUIUIMHBL TPeOyeT HaJIW4yus y4eOHOro kaOWHeTa
GU3NKK IS TIPOBEACHHS 3aHATUN JICKIIMOHHOTO THIA, MPAKTHYECKUX 3aHSITHH,
1a00paTOPHBIX 3aHSTHA, B TOM YHCJIE TPYIIOBBIX, WHAWNBUAYATbHBIX, TUChMEHHBIX,
YCTHBIX KOHCYJIBTAIIMH, TEKYIIETO KOHTPOJIS U TPOMEKYTOUYHOHN aTTeCTAIIHH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

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

- IOCKa YYeHHUYECKasl.

TexHauyeckue cpencTBa 00ydeHus:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOCKTOP, SKPaH.

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

KoMmmproTep mmMeeT J0CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM, BBIXOJ B
rII00aNbHYIO ceTh IHTEpHET, OCHAIICH JTUIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

3.2. Y4yeOHO-MeTOAMUYECKOe W HHPOPMALMOHHOe  olecrneyeHHe
peanu3anuu y4e0OHOM JUCUUIINHBI

OcHoBHBIE yUeOHbIe U3IaHUSs

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

2. Hmutpuea B.®. ®usuka a8 mnpodeccuii W CENHATBHOCTEH
TexHudyeckoro mnpoduis: JlaGopaTopHblii mnpakTukyMm: ydeOHoe mocooue/ B.D.
Jmutpuena, A.B. Kopxyes, O.B. Myprazuna : (5-¢ uzn.) (B 2JI€KTpOHHOM (hopmare)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. I1. ®u3uka B 2 4. Yacts 1 : yueOHUK U TPAKTUKYM JUJIs
cpeanero npodeccuonanbHoro oopazosanus / H. I1. Kanamnaukos, C. E. MypaBbeB. —
2-¢ wu3n., ucnp. u jgom. — MockBa: M3matensctBo HOpaiit, 2020. — 254 c. —

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

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

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

JlonoJIHUTEIbHbIE YUeOHbIe U3TaHUsA

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

7. Mycun, 0. P. ®usuka: konebanus, onTHKa, KBaHTOBas (hu3uKa: yaeOHOe
nmocobue st cpeHero npodeccruoHanbHoro oopazosanms / 0. P. Mycun. — 2-e u3n.,
ucnp. u jgon. — MockBa: MHM3nmarensctBo FOpaiit, 2020. — 329 c¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03540-7. — Tekcr:
anektponHbii // DBC FOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, 0. P. ®wusmka: MexaHWKa CIUIOIIHBIX CpEl, MOJICKYJSIpHas
¢u3nka W TEepMOJMHAMUKA: ydeOHOE TocoOue s CpeaHero MnpogpecCHOHAIBHOTO
obOpazoBanus / 0. P. Mycun. — 2-e uza., ucmp. u gon. — MockBa: U3narenscTBo
FOpaiit, 2020. — 163 c¢. — (Ilpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-
03000-6. — Tekct: omekrponnbii // OBC IOpaiir [caiit] — URL:
https://urait.ru/bcode/

HNHuTepHeT-pecypcenl

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

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

11. www.booksgid.com (DnekTpoHHast OHOIHOTEKA)

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

13. www.window.edu.ru (EamHOoe OKHO [0CTyIa K 00pa3oBaTelbHbIM

ecypcam

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

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

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

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

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

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

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

21. www.nuclphys.sinp.msu.ru (Slnepuas dbusuka B MaTepHeTe)

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

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

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

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

26. Meroauueckue yKazaHUS s OOy4YaloOUIUXCS IO  BBITIOJHEHUIO
J1a00paTOPHBIX padoT.
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4.  KOHTPOJIb HW OLEHKA
YYEBHOU JUCHUIIJIMHbI

4.1.

PE3YJIbBTATOB OCBOEHMU

®opMbl 1 METOAbI KOHTPOJISI U OLIEHKH Pe3YJbTATOB 00y4eHH s

Pe3ysabTaTrnl 00yyeHus

Dopmbl U
MeTObl KOHTPOJIS H
OLICHKH Pe3yJIbTaTOB

00y4eHust
Ooujue komnemenyuu: Texymuii KOHTPOJIb:
OK 02 OcymiecTBisaTh TMOHWCK, aHAIW3 W WHTEPHpETauio HHOOpMAIWH, | - ompoc YCTHBIN
HE0OXO0IMMOM sl BHITTOJTHEHUS 33729 TPO(HEeCCHOHATTLHOM e TEIILHOCTH. (ppoHTANTBHBI);
OK 03 IInanupoBaTh U peai30BBIBATh COOCTBEHHOE MPOGECCHOHAIBHOE U | - TECTHPOBAHMUC;
JUYHOCTHOE Pa3BUTHE. - BBITIOJIHEHUE
OK 06 [IposiBiATH rPAKIAHCKO-TTaTPUOTHYECKYIO MO3UIIMIO, | TUCBMEHHOW PabOTHI;
JIEMOHCTPUPOBATh OCO3HAHHOE IIOBEJCHME HAa OCHOBE TPAJULMOHHBIX | - BBITIOJIHCHUE
00IIeUeT0BEYECKUX EHHOCTEH, MPUMEHSITh CTaHJAPThI | MIPAKTUUYECKOH pPabOThI
AHTUKOPPYIIIMOHHOTO TIOBEICHHUSI. (MHAMBUYaTbHAS
OK 07 CopelicTBOBaTH COXPAHEHUIO OKpYy-Karoleu cpenbl, | popma paboThI)
pecypcocOepexennto, dA(h(GEKTUBHO  JEWCTBOBATH B YPE3BBIYANHBIX | - BBITIOJIHCHUE
CUTYaIUsX. nabopaTopHOl PabOThI
OK 09 Ucnons3oBath HHOOPMAIIOHHBIE TEXHOJIOTHH B IPOpecCnOHanbHOH | (ppoHTanbHas  Qopma
NEATETHBHOCTH. paboThl)
Ilpeomemmnoie pesyromamol: [TpomexxyTouHas
- cOpMHUPOBAHHOCTH TMPEACTABICHUH O poaM Hu MecTe (U3UKU B | aTTECTALUS B 1

COBPEMEHHOM Hay4HOM KapTHHE MHUpA; MOHUMaHUE (PU3NYECKON CYIIHOCTHU
HaOmonaeMeix Bo BcenenHoi siBneHuil, ponu ¢u3ukud B (HOpMHUPOBAHUU
Kpyrozopa ¥ (YHKIHMOHAJIBbHON TIpPaMOTHOCTH 4YEJOBEKa JUIsl pelIeHUs
MPaKTUYECKUX 3a/1a4;

- BIIQZICHUE OCHOBOIIOJIATr AFOIIMMHU bu3nIeCKuMHU TIOHSTUSIMU,
3aKOHOMEPHOCTSIMHM, 3aKOHAMH W TEOPHUSIMHU; YBEPEHHOE HCIOJIb30BaHUE
(bU3UYECKON TEPMUHOJIOTUN U CHUMBOJIUKH;

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

- yMmeHuss 00pabaTbIBaTh pe3yNbTaThl U3MEpPEHUI, OOHapYyXUBaTh
3aBHUCHUMOCTh MEXAy (DM3UYECKHUMH BEIMYMHAMHU, OOBSICHSATH IMONYYCHHBIE
pe3yabTaThl U JIEIaTh BHIBOIBI;

- chopMHpPOBAaHHOCTH YMEHHUS peliaTh GU3NUECKUe 3a7auu;

- chOpPMHUPOBAHHOCTh YMEHHUS TNPUMEHSTh TMOJTyYEHHbIE 3HAHUS IS
OOBSICHEHUSI yCIOBHH TpOTeKaHUs (U3HUECKUX SIBICHUN B MPHUPOJE,
npodeccuoHaIbHOW cepe W s TMPUHATUS TPAKTHYECKUX PEIICHHH B
MOBCETHEBHOMN KU3HH;

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

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

4.2. ®DoHA OLEHOYHBIX
aTrecTaluu 00y4YarUUXCcsl MO0 JUCHUNIUHE

Iloka3aTe/m U KPUTEPUU OLICHUBAHMSI KOMIIETEHIIUIA
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Ilokazarenu wu KpUTCpHUHU  OLICHHBAHMA KOMHCTCHHI’Iﬁ, OIMMCaHHUEC  IIKall
OOCHHUBAHUA COACPIKATCA B IIPUTOKCHUHN 1.

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

MeToanyeckue MaTepuaJIbl
MeTtonuueckue marepuaibl, ONpeIesiolne MPOLEeaypbl OLCHUBAHUS 3HAHUM,

YMEHH, XapaKTepU3yIOMnuX (POpMHUPOBAHNE KOMIIETCHIIUMN, COICPKATCS B MPUII0KEHUN
1.
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Ipuioxkenne 1
KoOHTPOJIbHO-0LIEHOYHBIE CPeICTBA
JUTSI IPOBEAEHHSI MPOMEKYTOYHOI ATTECTAIIMH 10 AUCHHILTHHE
OVY/1.10 ®PUSUKA (YFJIYBJIEHHI)Iﬁ YPOBEHD)
1.1. ®opma npomexkyTounoii arrecranuu: 1uddepeHInpoBaHHbIN 3a4eT (1 cemecTp).
3K3aMeH (2 cemecTp).

1.2. Cucrema oueHMBAHUS Pe3yJIbTATOB BbINOJHEHMS 3aJaHUM

OLIGHI/IBaHI/IC PE3YyIbTAaTOB BBIITIOJTHCHU A 3aIIaHI/II>’I HpOMe)ICYTOqHOfl arrecraluu
OCYILIECTBIISICTCS] HA OCHOBE CJIEIYIOUINX MPUHIIUIIOB:

JIOCTOBEPHOCTH OIICHKH — OIICHUBAETCS YpPOBEHb CGHOPMUPOBAHHOCTH 3HAHUHM, YMEHUH,
MIPAKTUYECKOIO OIbITa, OOHMIMX W MNPOPECCHOHANBHBIX KOMIETEHIMH, MPOAEMOHCTPUPOBAHHBIX
06y‘-IaIOH_II/IMI/IC$I B XOA€ BBIINIOJIHCHUA 3a1aHUA,

aJICKBaTHOCTU OILIGHKH — OIIEHKa BBIMIOJHEHUS 3aJaHUN JOJKHA MPOBOIUTHCS B OTHOLICHUH
TEX KOMH@TCHHHﬁ, KOTOPLIC H606XO[[I/IMI)I JJIA B(I)Q)CKTI/IBHOFO BBIINIOJIHEHUA 3aJaHUA,

HAJeKHOCTH OLEHKH — CHCTeMa OLIEHHWBaHUs BBIMIOJHEHUS 3aJaHUN JOJDKHA 001ajarh
BBICOKOW CTEINEHBIO YCTOWYMBOCTH IPU HEOJHOKPATHBIX OICHKAX YPOBHS CHOPMUPOBAHHOCTU
3HAHUN, YMEHUH, MPAKTUYECKOTO OMBITA, OOIINX U MPOPECCHOHATBHBIX KOMIIETEHIUI 00yJaronXcs;

KOMIIZIEKCHOCTH OILICHKH — CHCTEMa OICHHMBAHUS BBIIIOJTHCHUA 3aI[aHl/If/'I JOJI2KHA ITO3BOJISATH
WHTErpaTUBHO OIICHUBATH 00IIME U MPOPECCHOHANTbHBIE KOMIIETCHIIUMN 00yUYaOLIXCS,;

00BEKTUBHOCTHU OICHKUM — OICHKAa BBbINMOJIHCHUA KOHKYPCHBIX 3aI[aHI/If/'I JOJI’KHaA OBITH
HE3aBHUCHUMOH OT  OCOOEGHHOCTEeH  mpodeccHOHANBbHOM  OpHEHTAMU WO  [PEInOoYTeHUI
npenojaBaTesiei, OCyIECTBISIOIIMX KOHTPOJIb WM aTTECTALMIO.

[Tpu BBIOTHEHUU MPOLIEYP OLIEHKH 331aHUN UCTIOIB3YIOTCS CIEAYIONINE OCHOBHBIE METO/IbI:

- MCTO/] pacucTa INCPBUIHBIX 63,JIJIOB;

- METO/JI pacueTa CBOJHBIX OaJIIOB.

PGSYJ'II)TaTI)I BBITTOJIHEHU L 3aZ[aHHI>'I OLICHUBAKOTCA B COOTBCTCTBHH C p213pa6OTaHHI)IMI/I
KPUTEPUSAMH OLEHKH.

Hcnonp3yeTcs crobauibHasl IKaja JJs OLIEHUBAHUS PE3YJIbTAaTOB 00YUEHHUS.

[TepeBos cTOOAIBHON MIKAJBI YY€Ta Pe3yIbTAaTOB B MATHOAIITEHYIO OIEHOYHYIO IIKAIY:

Ouenka KosnnuyectBo 02,1108, HAOpaHHBIX 32 BHINOJIHEHHE
TeOPeTHYEeCKOIr0 U MPAKTHYECKOr0 3a/1aHHA

OreHKa 5 «OTIMYHOY 90-100

Orenka 4 «X0oporio» 76-89

Onenka 3 «yJOBJIETBOPUTEIBHOY 50-75

OrnieHka 2 «HEyIOBIECTBOPUTEIIHHOY <49

1.3. KOHTPOJIbHO-01I€eHOYHbIE CPeCTBA
1.3.1 3apanue:

3aganme:
TectupoBanue.

IIpuMepHBIE BONIPOCHI TECTUPOBAHUSA

Bapuanr 1
1. MexaHuueckoe IBUKEHHE TENa - 3TO
a BceBo3mokHbBIE N3MEHEHUS, POUCXOIAIINE B OKPYKAIOILIEM MHpE.
0 W3MeHeHne no105KeHUs B IPOCTPAHCTBE OTHOCUTENIBHO JIPYTHX TEIL.
B JIBu>keHue, Ipu KOTOPOM TPAEKTOPUHU BCEX TOUEK Tela aOCOIOTHO OJUHAKOBBI
r M3MeHeHne N0J10)KEHUS B IPOCTPAHCTBE OTHOCUTEIBHO JPYTUX TEJl C TEUEHHUEM BPEMEHHU.

19



2.TpaexTopus — 31O
a JIUHUS IBWKEHUS TeJla O  JIMHUS, BJOJIb KOTOPOU JBUIKETCS TEJIO
B JIMHHS JBIDKCHUSA I M[POWJICHHBIN MYyTh

3. YKaxuTe eIMHUILY U3MEPEHUsI CUJIbl B MexX1yHapoIHOU cucTteMe
a. Ilackanp 6. Kunorpamm B. ['pamm r. HeroTon

4. Kakoe u3 maTu cjioB 0003HavaeT husndeckoe sBjaeHue?
a. Kunorpamm. 6. Monekyna.  B. Bpewmsi. r. JIBuxkeHue.

5.YueHuK u3MepsieT CULy KHCTH CBOECH PYKH C IIOMOIIBIO NPYKMHHOTO cuiioMepa. [Ipu atom
HCIIOJIB3YETCS CBSA3b CUJIBI C ...
1). yckoperuem Ten  2) BENUYUHOU AePOpMaIiu TeJ
a. Tomeko I 6. Tonbko 2 B.U 1), u?2) r. Hu 1), Hu 2)

6. ITepeBenure 36 km/u B CU
a 10 m\c 6 15wm/c B 20 m/c r 25w/c

7. Benocumneauct IBUKETCS ¢ TOCTOSTHHOM TT0 MOAYJIEO CKOpocThio 10 M/c 1o Tpeky, paanyc
3aKkpyriaeHust kKotoporo paseH 200M. Uemy paBHO LIEHTPOCTPEMUTEIHLHOE YCKOPEHUE BEIOCHTIEIUCTA?
a. 0,05 m/c? 0.0,5M/c? B.2M/c? r. 20 Mm/c?

8. Kunetnueckas sneprus tena 8 [k, a Benuuuna ummynbca 4 H-c. Macca tena paBHa...
a. 0,5 xr 0.1 xr B. 2 KT r. 32 Kr.
9. Manbuuk noxopocwt ¢hyTOoIbHEIN Msd Maccoi 0,4 KT ¢ TOBEPXHOCTH 3€MJTH Ha BBICOTY 3 M.
Kakoii moteHnuanpHOU sHEpruei OyaeT o0maaaTh M4 Ha 3TOH BhICOTE?
a. 4 JIx 0. 12 JIx B.1,2 JIx r. 7,5 Ix

10. Yto sBiseTca TUIIHUM B 3-X motoxenusx MKT:
a) BCE BEIECTBA COCTOST U3 YaCTUI[ 0) YaCTHUIIBI IBHXKYTCS OCCIIOPSATOYHO B) YACTHUIIBI IPYT C

JIpYroM HE COyIapsItOTCs I) YacTHUIIBl B3aUMOJCUCTBYIOT JAPYT C APYrOM

11.Kakoii rpaduk Ha puCyHKe NPECTaBIIET U30XOPHBIN Mporiecc ?

P P P P
k 2 |
’ g 'Sy v
—V —V ' zv. G
a TepBbII 06 BTOpOI B TpETHH I YEeTBEPTHIN

12.Kakoii 3aK0H OIHUCHIBAET H300apUUECKHii IIporecc?
a PV=const 6 P/T=const B VT=const r V/T=const

13. Kakue u3 nepeynciieHHbIX SIBJICHUM JOKA3bIBAIOT, YTO MEXK/Yy MOJIEKYIaMHU €CTh IPOMEKYTKN?

a OpoyHoBckoe O ckieuBanue B Judpdy3us T HUcHapeHHe

14. OcHoBHOE ypaBHEHNE MOJIEKYJIIPHO-KMHETUYECKON TEOPUH UMEET BU. ..
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2 F

_1 _m P:— Er F=—
P==m.nV p=_—"_pT n

y 30 2y VM gy 3 ) S

A.1 b.2 B3 I.4

15.M13meHeHne BHYTpEHHEN SHEPTUU IPOUCXOIUT

1. npu coBeplIeHUH PAOOTHI Ha/l TEJIOM 0€3 U3MEHEHU ero CKOpOoCTH
2. Ipu OCYLIECTBICHUH TEILIONEpeIaun OT Tela

3. Ipu U3MEHEHUU CKOPOCTH JBMXKEHUS Teja

A.1b5.2B.3T.1u2

16. DnexTpuueckoe moje — 3To

A. pusnueckas BeIUYMHA, XapaKTEPU3YIOIask CIIOCOOHOCTh TeJ K 3JEKTPUUECKUM B3aUMOECHCTBUAM
b. Bux Marepun, ri1aBHOE CBOMCTBO KOTOPOI'O — ACUCTBUE HA 3apsi/ibl C HEKOTOPOU CHIION

B. ¢pusnueckas BennuMHa, XapaKTepu3yrollas CULy, JeHCTBYIOIIYIO Ha 3apsi/l B JaHHOW TOUYKE

I'. pu3mdgeckas Benmu4nHa, XapaKTepu3yoIas padboTy 1o MepeMeIIeHUI0 3apsiaa

17. BoasiHast Karis ¢ 3JIEKTPUUYECKUM 3apsJIoM +( COSTMHUIIOCH C IPYro# Karuien, o0magaBiieit
3apsaoM —q. Kakum cran snextpuueckuid 3apsa oopa3oBaBiIeiics Kariu?
A.-20b5.—qB.0T.+2q

18. Kak n3MeHuTCs cuiia KyJOHOBCKOTO B3aUMOJICHCTBHS JIBYX HEOOIBIINX 3apsDKEHHBIX [IAPOB MTPH
YBEJIMUEHUH 3apsa KaXkJ10To U3 IapoB B 2 pa3a, eClId PACCTOSHUE MEXy HUMHU OCTAaeTCs
HEU3MEHHOI?

A. yBenuuured B 2 pa3a b. ymenbmutes B 4 pasza

B. yBenuuurcs B 4 pasza I'. ymensiuures B 2 pasa

19. Kak nu3MeHUTCS 3IIEKTPOEMKOCTh KOHJIEHCATOpa MPH YIAJICHUU U3 HETO JUIJIEKTPHKA C
JURJIEKTPUYECKON IPOHUIIAEMOCTBIO € = 27

A. yBennuutes B 4 pasa b. yBenuuutcs B 2 paza

B. ymenbmutcs B 4 pasa . ymenbmmres B 2 pasza

20.

p.Na h o

’ 2 Onpenenute BeUYUHY paObOThI, COBEPIIICHHOM Ia30M, IPH MEPEX0Ie
1060 I pt— U3 cOCTOSIHMA 1 B cocTosIHUE 2.

: A.2x/lx b.3x/bx B.1xlx I.0,5k/x

500 |- |

|

|

|

1

!

T ¥ P

| &
2 J

=)

Bapwanr 2

1.0cHoOBHas 3a7a9a MEXaHUKH — ITO
a)  OmnpenensaTs MOJOXKEHUE Tea 0) OmpenensTh MOJOXKESHUE TeJIa B TPOCTPAHCTBE
B) OmnpenensTs MOJI0KEHUE TeIa B IPOCTPAHCTBE B 000 MOMEHT BPEMEHH.
r) Omnpenensars MOJNIOKEHUE TeNa B TF0O0H MOMEHT BPEMEHH

2.Ilyte — 310
a)  Jlnmua TpaekTopumn

21



0) JInHUS IBUOKEHNS
B) TpaekTopust IBUKEHHUS
r) Kparuaiimee paccrosinue

3. VKaxuTe eIMHUIlY U3MEPEHUS NaBjieHUA B MexXayHapOIHON CUCTEME
a. Ilackanp 6. Kunorpamm B. I'pamm r. HproTon

4. Kakoe u3 msatu ciioB 0003HauaeT hU3nYecKoe ABacHue?
a. Kunorpamm. 6. Morekysa. B. Bpemsa. r. JIBuxkenue.

5. IlepeBenute 72 km/u B CU
a 10 m\c 6 15wm/c B 20 m/c r 25w/c

6. Benocumeauct IBUKETCS ¢ TOCTOSIHHOM 1O MOJTYJTIO CKOPOCThIO 10 M/C o Tpeky, paaunyc
3aKpyrJeHus: KoToporo paBeH 200M. Uemy paBHO LIEHTPOCTPEMHUTEIILHOE YCKOPEHUE BEJIOCUTIEUCTA?
a. 0,05 m/c? 0.0,5Mm/c> B.2M/c? r. 20 Mm/c?

7. Kunernueckas sueprus tena 8 Jx, a Benuunna umnyibsca 4 H-c. Macca Tena paBHa...
a. 0,5 xr 0.1 xr B. 2 KT r. 32 kr

8. YueHuk uaMepsieT CUIy KUCTH CBOCH PYKH C TIOMOIIBIO IPYKUHHOTO criioMepa. [Ipu atom
WCTIOJB3YEeTCSI CBA3b CHIIBI C ...
1). yckopeHHreM Tell  2) BEIMYHHOU JeopMaIiuu Te

a. Tompxko 1 6. Tonbko 2 B.11),u2) r. Hu 1), au 2)

9. Manpunk nogopocwit GyTOoIbHBIN Mstd Maccoit 0,4 KT ¢ TOBEpXHOCTH 3eMJIH Ha BBICOTY 3 M.
Kakoii kuneTnyeckoii sHeprueit Oyaer o01anaTh M4 Ha 9TOM BbIcOTE?
a. 4 JIx 0. 12 JIx B.1,2 JIx r. 0 JIx

10. Yto sBiseTca TUIIHUM B 3-X motoxenusx MKT:
a) BCE BEIIECTBA COCTOSAT M3 YACTHII 0) 4YacTHIIBI JBHKYTCS OECIIOPSAIOYHO
B) YaCTHUIIBI APYT C APYTOM HE COYIAPSIOTCS I) YacTUIbI B3aUMOJCHCTBYIOT IPYT C IPYrOM

11. Kakoii rpaguk Ha pucyHKe NMpeAcTaBisieT n300apHbIi mporecc ?

2 =LA

a IepBbIU 0 BTOpOI B TpPETHUU I YETBEPThIU

12.Kako# 3aKOH ONMCHIBACT N30XOPHUYCCKUH mporecc?
a PV=const 6 P/T=const B VT=const r PT=const

13. Kakue u3 nepedncieHHbIX SIBJICHUN IOKa3bIBAIOT, YTO MEXKITY MOJIEKYJIbl B3aUMOICHCTBYIOT?
a OpoyHoBckoe O ckieuBaHue B aup@dy3us T HUCHapeHue

14. CocrostHue HACAJILHOI'O Ira3a OIMChIBACTCA YPABHCHUCM

m 1 2
PV=2LRT  P==m,nV P=2nE
1 Moo, 0 3" o py=wRT 4 3"

A.1b5.2B. 1u3T.4
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15. Ecnu CPCAHIO0 KUHETUYCCKYIO OSOHCPTHUIO MOJICKYJT YBCIIMUYUTH B 3 pasa, TO JaBJICHHUEC UICAJIbHOI'O

ra3a yBeJIM4HUTCS B
A.9paz3b.3pazaB. 6pa3I. 12 pa3

16. ®opmyna pabOTHI PH U30TEPMUUYECKOM PACIIMPEHUH Ta3a UMEET BH/I
A.p(VVy) B. P4R B ps . PSAV

17. DnexTpuyeckuii 3apsig — 3TO

A. pusnueckas BeIHMUMHA, XapaKTePU3YIOIasi CIIOCOOHOCTH TeJ K 3JIEKTPHUSCKUM B3aMOICHCTBUSAM
b. Bug Marepuu, riaaBHOE CBOMCTBO KOTOPOTO — JACHCTBUE HA 3apsiibl C HEKOTOPOM CHIION

B. ¢pusnueckas BenuynHa, XapakTepHU3yIoLIas CUITY, JHCTBYIOIIYIO Ha 3apsi

I'. husmnueckas BenmuuMHa, XapakTepu3yroias padboTy Mo MepeMeleHUIo 3apsaa

18. HeliTpanbHas BoAsiHAs KAl pa3aenuiach Ha jaBe. [lepBas u3 Hux 061aaaeT 2IeKTPUIECKUM
3apsiiom +q. Kakum 3apsimom obnagaer BTopast Karist?
A.+2q b.+q B.0 T.-qg

19. Kak nu3MeHHuTCs 3J1IeKTPOEMKOCTh BO3/1YLLIHOI'O KOH/IEHCATOPA MPU YMEHbILICHUH PACCTOSHUS
MeX/y IJIaCTUHAMHU B 2 paza?

A. ymenbmnTcs B 2 pasza b. ymenbiures B 4 paza

B. yBenuuutcs B 2 pasza I'. yBenuuutcs B 4 pasza

20.
4
3 L1 Kakoe HanpaBiieHue MMeeT BEKTOP HANPSHKEHHOCTH B Touke C
AIIEKTPOCTATUYECKOTO TMOJISI IBYX OJIMHAKOBBIX TOUEUHBIX IIEKTPUUECKUX
2 3apsAJ10B.
* 4 *4 A.1 b2 B3 I.4

Bapmuanrt 3
1.MarepunanpHas TO4Ka — 3TO
a  Temo pazmepamu KOTOPOI0 MOXHO IpeHeOpeyb
6  Teno pazmepamu KOTOPOTO MOKHO MPEHEOPEUb B YCIOBUSIX JIaHHOM 3a/1a4l
B Teno manbix pa3mepoB
r  Teno, He uMerolee pa3mMepoB

2. Ilepemenienne — 310
a  [lpsamas, coegunstonias HA4YaJIbLHOE U KOHEYHOE II0JIOKEHUE Tella
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0 [IpoiineHHbIN TyTh
B JIunusg nBUKEHUS
r Bexkrtop, coenuHsonmMi HayaabHOE MOJ0KEHUE TeJla ¢ €ro KOHEYHBIM

3. VKaxuTe eAMHUILY U3MEPEHUS Macchl B MeKyHapOaHON cucTeme
a. Ilackanb 6. Kunorpamm B. I'pamm r. HeroTon

4. Kakoe 13 nsaTu cJioB 0003HavaeT (hu3ndecKoe sBjacHue?
a. Kunorpamm. 6. Monekyna. B. Bpewms. r. JIBmxeHue.

5. IlepeBenute 54 kxm/u B CU
a 10 m\c 6 15wm/c B 20 m/c r 25w/c

6. Benocumneauct qBUXKETCS ¢ TOCTOSHHOM 1O MOAYIIO CKOPOCThi0 10 M/C 10 Tpeky, paamyc
3aKpyrJIeHus1 KoToporo paBeH 200M. Uemy paBHO IEHTPOCTPEMHUTEIILHOE YCKOPEHUE BEJIOCUTIEUCTA?
a. 0,05 m/c? 6.0,5m/c? B.2M/? r. 20 m/c?

7. Kunernueckas sueprus tena 8 Jx, a Benuunna umnyibsca 4 He. Macca tena paBHa. ..
a. 0,5 xr 0.1 xr B. 2 KT r. 32 kr

9. YdeHuK u3MepsieT CUIIy KUCTH CBOCH PYKH C TIOMOIIBIO MIPYKUHHOTO criiomepa. [1pu atom
WCTIOJB3YEeTCSI CBA3b CHIIBI C ...
1). yckopeHHreM Tel1  2) BEIMYMHOU JehopMaIuu Te

a. Tosbko 1 6. Tonpko 2 B.U1),u2) r.Hu 1), oHu 2

9. Manpunk nogdopocui GyTOOIBHBIN Mstd Maccoi 0,5 KT ¢ TOBEpXHOCTH 3€MJTH Ha BBICOTY 3 M.
Kakoii moteHnuanpHOU sHEpruei OyaeT o0maaaTh M4 Ha 3TOH BhICOTE?
a. 4 JIx 6. 15 JIx B.1,5 JIx r. 7,5 Ix

10. Yto aBasgercs TUIIHUM B 3-X monoxkennsx MKT:
a) BCE BEIIECTBA COCTOSAT U3 YACTHII
0) YacTHIIBI JBIKYTCS OECIIOPSIIOYHO
B) YACTHIIBI IPYT C IPYTOM HE COYIApSIOTCS
I) YaCTHIIbI B3aUMOJICHCTBYIOT JIPYT C APYTOM

11.Kaxkoii rpaduk Ha prCyHKe MpeJICTaBIsAeT H30TepMUYECKUH mpoiecc ?

P P P P P
17 =1
—— ’ | v v
—V —y Y
a TepBbII 06 BTOpOI B TpETHH I YEeTBEPTHIN

12.Kakoi 3aKOH ONMHMCHIBACT U30TEPMHUUCCKUI Mporiecc?
a PV=const 6 P/T=const B VT=const r PT=const

13. Kakue 13 nepedynciaeHHbIX sIBICHUH JOKa3bIBAIOT, YTO MEXKIY MOJIEKYJIbl B3aUMOJICHCTBYIOT?
a OpoyHoBckoe O ckieuBaHue B Au(dy3uss T HCHApeHue

14. 3anuch mepBoOro 3aKoHa TEPMOTUHAMUKN UMEET BUI. ..

24



3 m 3 m
AUT==—PFRAT J==—RT
1 2M o AU=Q+A 3 Q=4AU+A" g4 2 M

Al b.2 B.4 T.2u3

15. ITpu yBennueHn# abCOMIOTHOM TeMIepaTyphbl ra3a B 3 pa3sa (Ipu n=const) JaBJIeHUE UICATLHOTO
rasa yBeJIN4NTCS B
A. 3 paza b. 6 pa3 B. 9 pa3 I'. 12 pa3

16. JlaBnenue HachIIEHHOTO Tapa npu T=const ¢ yMeHbIIEHHEM 00bEeMa
A. yBeIUYHBaETCSA b. ymenbimaercs B. He uzmensercs I'. oTBeT HEOIHO3HAYHBIN

17. Hanpsi>keHHOCTH 3JIEKTPUUECKOr0 OIS — 3TO

A. pusnueckas BenmuurMHa, XapaKTEPU3YIOIIasi CIIOCOOHOCTH TeNa K AJIEKTPHUYECKUM B3aMMO/ICHCTBHSM
b. Bun marepuu, rimaBHOE CBOMCTBO KOTOPOTO — IEUCTBUE HA 3apsi/ibl C HEKOTOPOM CUIION

B. ¢pusndeckas BennunHa, XapaKTepHU3yIOLIas CUITY, JCHCTBYIOIIYIO Ha 3apsi

I'. hbusnueckas BenmuuMHa, XapakTepu3yroias padboTy Mo MepeMeleHUIo 3apsaa

18. Kak nu3MeHuTCs cuila KyJOHOBCKOTO B3aUMOJICHCTBHS JIBYX HEOOIBIINX 3apsKEHHBIX LIAPOB MIPU
YBEIIMYCHUH 3apsia KaKI0ro U3 MapoB B 3 pasa, €CIu PacCTOSHUE MEXTY HIMU OCTaeTCs
HEU3MEHHBIM?

A. yBenuuures B 9 pa3 b. ysennuutcs B 3 pasza

B. ymensbiutces B 3 paza I'. ymenbmmres B 9 pas

19. Kak nu3MeHUuTCs 3JIeKTPOEMKOCTh BO3/1YLLIHOI'O KOHIEHCATOpA NP YBEJIIMYEHUH TUIOLIAIN TUIACTUH
B 2 pa3za U OJJMHAKOBOM PacCTOSIHUU MEX]ly HUMU?

A. ymenbmuTcs B 2 paza b. ymenbiutes B 4 paza

B. yBenuuutcs B 4 paza I'. yBenuuutcs B 2 pasza

20.

p, Na Ha pucynke nokasas nepexoj ra3a u3 coctosinus 1 B cocrosinue 2. Yemy
300 | 2 PaBHO U3MEHEHHUE BHYTPEHHEH SHEPTHH ras3a, €Ciu €My MPU 3TOM COOOIIEHO
200 | 400 JI>x TeT10THI.

ol . A. 600 JIx b.700 x  B.400 Ix TI.1000 Ix
| |
0 1 2 3V

Bapuanr 4
1. MexaHuueckoe JBHKEHHE Tella - 3TO
a BceBo3MOXHBIE H3MEHEHUS, TPOUCXOIAIINE B OKPYKAFOIIEM MHPE.
0 V3MeHeHne NoI0XKeH!s B IPOCTPAHCTBE OTHOCUTENIBHO JAPYTHX Tell.
B JIBI>KeHHe, TP KOTOPOM TPAEKTOPUH BCEX TOYEK Tesia a0COIOTHO OTMHAKOBEI
r M3MeHeHne NOoJI0KEeHUs B POCTPAHCTBE OTHOCUTEIBHO JIPYTUX TEJ C TEYCHUEM BPEMEHH.
2.Ilyte — 310
a)  Jlnmua TpaekTopumn
0) JInHUS OBYOKEHUS
B) TpaekTopust 1BHKEHHS

r)  Kparuaiimee paccrosnue
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3. YKaxuTe eIMHUILY U3MEPEHUsI CUJIbl B Mex1yHapoIHOU cucTteMe
a. Ilackanb 6. Kunorpamm B. ['pamm r. HeroTon

4. Kakoe u3 sty cinoB 0003HavyaeT (GU3HUECKyI0 BETUUUHY?
a. Kunorpamm. 6. Monekyna. B. Bpemsa.  r. /IBuxkeHue.

5.YV4eHuK u3MepseT CUITy KHCTH CBOCH PYKH C TIOMOIIBIO IPY>KUHHOTO criiomepa. [Ipu atom
UCTIONIBb3YETCS CBSA3b CUIIBI C ...
1). yckopeHuem Tes1  2) BEIUYMHOU JedopMaIiuu Te
a. Tonpko 1 6. Tosbko 2 B.U1),u?2) r. Hu 1), vu 2)

6. ITepesenure 90 km/u B CU
a 10 m\c 6 15wm/c B 20 m/c r 25 w/c

7. BenocurieAucT ABMIKETCS C MOCTOSTHHOM 110 MOAYJIIO CKOPOCThIO 10 M/C 10 TpeKy, paauyc
3aKpyriaeHus: Koroporo paseH 200M. UeMy paBHO LIEHTPOCTPEMHUTEIIBHOE YCKOPEHHE BEJIOCUTIEINCTA?
a. 0,05 m/c? 6.0,5m/c>  B.2M/c? r. 20 m/c?

8. Kunernueckas sneprus tena 8 Jx, a Benuunna umnyibca 4 H-c. CkopocTh Tena paBHa...
a. 4 xM/4 0.4 m/c B. 40 xkm/a r. 40 M/c
9. Manpuuk nondpocui ¢pyrdonbHbIN Msd Maccoid 0,4 KT ¢ TOBEpXHOCTH 3€MJIH Ha BBICOTY 3 M.
Kaxkoit norennmanbHoM sHEpTHUEH OyneT 00J1ajaTh M4 Ha 3TOU BBICOTE?
a. 4 JIx 0. 12 IIx B.1,2 JIx r. 7,5 Ix

10. Yro saBisteTca TUIIHUM B 3-X mmonoxeuusx MKT:
a) BCE BEIIECTBA COCTOSAT U3 YAaCTHUI[ ©) YaCTHIIBI JBHKYTCS OCCIIOPSAIOYHO B) YACTHIIBI IPYT C

JIPYTOM HE COYIapsIFOTCs ) YacTUIIbl B3aHMMOJCUCTBYIOT IPYT C IPYroM

11.Kaxoii rpaduk Ha prCyHKe MpeJICTaBIseT U30XOPHBIH mporecc ?

2]
P P P P
\ rs |
. > v ¥
SIS —_—y yv F
a IepBbII 6 BTOpOI B TPETUU I' YETBEPTHIU

12.Kakoi#i 3aKOH OIMMCHIBACT U30TEPMHUUCCKHUI mporecc?
a PV=const 6 P/T=const B VT=const r V/T=const

13. [Ipu yBenmueHNH aOCONIOTHOM TEMITEpaTyphl Ta3a B 5 pa3 (pu n=const), JaBJIeHHE UACATHHOTO

ra3a yBeJIM4HUTCS B
A.5pa3 b.10paz3 B.15pa3 TI.20pa3

14. JIaBiieHre HACHIIIECHHOTO Tapa Mpu T=const ¢ yBennueHneM oobema

A. yBenuuuBaetcs b. ymeHbIaetcs
B. ne u3mensercs I'. oTBET HEOJHO3HAYHEBIN
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15. BayTpeHHsis sHeprus uealbHOT0 raza MpHu YBEIHMUEHUH €ro IaBJIeHUs B 2 pa3a U YMEHbIIEHUN
o0Bema B 2 paza
A. yBenuuutcs B 2 paza  b. yBenuuutces B 4 paza  B. yMenbimuTca B 2 paza . He usmMeHuTCs

16. BeipakeHue AU=A+Q gpngeres

A. OCHOBHBIM YPaBHEHUEM MOJIEKYJIIPHO-KMHETUYECKOU TEOPUHU
b 3akonom I'yka

B. nepBbIM 3aKOHOM TEPMOJINHAMUKH

I'. ypaBHEHUEM COCTOSIHUS MIECAIBHOIO ra3a

17. Kak u3MeHUTCS 110 MOJYJII0 HAIIPSHKEHHOCTD 3JIEKTPUUYECKOTO MOl TOYEYHOT0 3apsia npu
YMEHBUIEHUU PACCTOSHUS OT 3apsjaa B 5 pas?

A. ymenpumres B 25 pa3  b. ymenbuutcs B 5 pa3

B. yBenuuutcs B S paz  I'. yBenuuures B 25 pa3

18. Kak u3MeHuTCs cuiia KyJIOHOBCKOTO B3aUMOJICHCTBUS ABYX HEOOBIINX 3apsKEHHBIX 1IApOB IIPU
YMEHBIIIEHUU KaXKJI0TO 3apsjia B 3 pasa, €Clid pacCTOSIHUE MEXy HUMHU OCTAeTCsl HEU3MEHHBIM?
A. yBenuuures B 3 paza  b. yBenuuutcs B 9 pa3  B. ymenbumutcea B 9 paz 1. ymensimurTces B 3 pasza

19. Kak n3menurcs SJICKTPOCMKOCTDb BO3YIIHOI'O KOHACHCATOPA, €CJIN €TI0 OIYCKAar0T B KEPOCHH C

JUBJIEKTPUYECKOM IIPOHUIIAEMOCTI0 £ =27
A. ymenbmuTcs B 2 paza  b. yBenuuutes B 4 paza B. yBenuuutes B 2 paza  I'. ymenbuiutes B 4
pasza

20.

Kaxoe HanpaBiieHnE UMEET BEKTOP KYJIOHOBCKOM CHIIBI, JENCTBYIOIEH Ha
OTpULATENIbHBIN TOUEUHBIN 3apsi MOMEIIEeHHbIH B Touky C?

! Al B.2 B.3 I.4

=

1.3.2. Kpurepuu ouenkun
MaxkcumanbHOe KOJTMYeCTBO 0aUIoB 3a BbINOJIHEHUE 3a1anus «TectupoBanue» — 100 6amos.
Omnenka 3a 3amanue «TecTHpoBaHME» ONpEAENIETCS MPOCTHIM CYMMHPOBAaHHEM OallIoB 3a
MIPaBUIIBLHBIE OTBETHI HAa BONPOCHl. OJIMH BEpHBIN OTBET paBeH 5 0aljIoB.
OTBeT cunTaeTcs NPaBUIHHBIM, ECITH:
- IIpY OTBETE Ha BONPOC 3aKPBITON (POPMBI C BHIOOPOM OTBETa BBIOPAH MPABUIIbHBINA OTBET;
- TIpH OTBETE HA BOTIPOC OTKPBITOH (HOPMBI JaH NPAaBUIIBHBIA OTBET;

duzuka Koir-Bo MaxkcuMaIbHBIA OailT
BOTIPOCOB
1| Pazmen 1 Mexanuka 9 45
Tema Kunemaruka 5 5-5
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Tema 3axonnl Mexannku HeroToHa 2 2:5

Tema 3aK0OHBI COXpAaHEHHS B MEXAHUKE 2 25
2 Pa3nes 2 OcHOBBI MOJIeKyISIpHOM GU3NKH U 7 35

TEePMOJIMHAMUKHI

Tema OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON TEOPHUHU. 5) 55

W neanbHblii ra3

Tema OCHOBBI TEPMOJAMHAMUKU 2 2-5
3| Pasgen 3 DuaexkrpoamnamMmuka 4 20

Tema Dnexkrpuueckoe mojie 4 4-5

HUTOI'O: 20 100

2.1. ®opma npoMeRyTOYHOM aTTecTANMM: IK3aMeH (2 ceMecTp).

2.2. CucreMa OLleHMBAHMA Pe3y/JbTATOB BbINOJHEHUS 3aJaHUI

OrneHnBaHue pe3yabTaTOB BBHITOJHEHHS 33aJaHUN MPOMEKYTOUYHOU aTTeCTalMK O0yJaroIInuXCs
OCYILECTBIISETCS HA OCHOBE CJICAYIOUIMX MPUHIIUIIOB:

JIOCTOBEPHOCTH OIICHKH — OLIEHUBACTCS YpPOBEHb C(HOPMUPOBAHHOCTH 3HAHWH, YMEHHH,
IIPAKTUYECKOIO OINbITa, OOIUX U MPO(EeCcCCHOHATbHBIX KOMIIETEHIMH, MPOAEMOHCTPUPOBAHHBIX
00y4aroIMUMHUCS B XOJI€ BBITIOJTHEHUS 3a/1aHUS;

a/IEKBaTHOCTU OLIEHKH — OLIEHKAa BBIIOJIHEHUS 3a/laHUil JOJDKHA MPOBOAUTHCS B OTHOIICHUH
TeX KOMIIETEHIIN, KOTOpble HEOOXOAUMBI [Tt 3PPEKTHBHOTO BHITOTHEHUS 3aaHUS;

Ha/IeKHOCTH OLIGHKM — CHCTeMa OLICHMBAHUS BBINOJIHEHUS 3aJaHuil J0/pkHa 001anaTh
BBICOKOW CTENEHBI0 YCTOWYMBOCTU IPU HEOJHOKPATHBIX OIEHKAaX YPOBHS CHOPMUPOBAHHOCTU
3HaHUH, yMEHUH, MPAKTUYECKOT0 OMBITA, OOLINX U MPO(ECCHOHATBHBIX KOMIETEHIUH 00y4atoIXCs;

KOMIUIEKCHOCTU OLEHKM — CHUCTEMa OLICHMBAHMS BBIMOJHEHHS 3a/laHuil JIOJKHA I103BOJISITH
MHTETPATUBHO OLIEHUBATh 001IMe U MPo(dhecCHOHaIbHBIE KOMIIETEHIIMN 00YyYaroIuXCs;

OOBEKTUBHOCTH OLIEHKM — OIICHKA BBIMOJHEHHS] KOHKYPCHBIX 3aJlaHUuil JOJDKHA OBITh
HE3aBUCUMON  OT  0coOeHHOCTeH  Mpo(ecCHOHANbHOM  OpHEHTAlMM WM  [peInoYTeHUi
npernojaBaTesiel, OCyIECTBISIONIMX KOHTPOJIb WM aTTECTAIMIO.

[Tpu BBINOJIHEHUH NPOLIEYP OLIEHKH 3aJaHUN UCIIOIB3YIOTCS CIEAYIOINE OCHOBHBIE METOIBI:

METO/] pacyeTa MepBUYHbIX OaIJIOB;

METOJ pacyeTa CBOJHBIX OaJIJIOB;

Hcnonp3yetcs nstu OanbHas 1IKaja JUIsl OLEHUBaHUS Pe3yIbTaTOB O0yUEHHUS:

ITepeBo nsiTH GaTbHOM IIKAJIBI y4€Ta PE3yJIbTATOB B MATH OAJIbHYIO OLIEHOYHYIO HIKAITY:

Ouenka KosmuecTBo 0a/1/10B, HAOPAHHBIX 32 BbINOJIHEHHE

TEOPEeTHYECKOr0 M NPAKTHYECKOIr0 3aJaHus,

cpeaHuii 0aJ1 0 UTOTaM aTTeCTALMHU

O1eHKa 5 «OTIMYHOY 4.6-5
OneHka 4 «Xopoio» 3,6-4,5
Orienka 3 «yJOBJICTBOPUTEIHLHOY 3-3,5
Onenka 2 «HEeyJOBIETBOPUTEIBHO» <29

1.3. KOHTpPOJILHO-0LIEHOYHBIE CPeICTBA
1.3.1 3apanmne:
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3amanmue:
1.CobGecenoBanue no Borpocam (2 BOompoca).
2. Pemuts 3anauy.

IIpumepHbIe BONPOchI codece10BaHUS

1 Mexanuueckoe ABMKEHHUE: OMpENIeTICHUE, TPACKTOPHs, MPOUIECHHBIN MyTh, MEpEeMEIICHUE,
CBA3b IIEPEMEIICHUS C KOOPAUHATAMU TeJa.

2 PaBHOMEpHOE JBUKEHHUE: OINPEACIIEHUE, CKOPOCTh, IEPEMEIICHUE, YPABHEHHUE JIBHXKCHHUSL.

3 I'paduk paBHOMEpHOTO BUXKEHUS. PaccMoTpeTh Ha pumMepe:

4 PaBHOYCKOPEHHOE JBUKEHHUE: ONIPENEIICHNUE, YCKOPEHHUE, CKOPOCTh, IEPEMEILICHUE.

5 I'padpuik CKOPOCTH TP PABHOYCKOPEHHOM JIBIXKEHHH. PaccMOTpeTh Ha mpumepe:

6 CBoOonHoe majeHue Ten. YCKopeHue cBOOOIHOro majaeHus. KuHemaTuueckue ypaBHEHUS
pu CBOOOTHOM TIa/ICHHH.

7 JIBUKEHHE MO YIJIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE TIO OKPY>KHOCTH.

9 Unepnus. [lepriit 3akoH HeroToHA.

10 Macca. Cuna. Mueptaocts. Bropoii 3akon HetoTOHA 1 €ro 0COOEHHOCTH.

11 Tperwnii 3akoH Hpr0TOHA 1 €r0 0COOCHHOCTH.

12 Tebopmanmst u ee Buapl. Cuna ynpyroctu. 3akoH ['yka.

13 3akon BceMupHOTro TAroreHus. Cuna TSHKEeCTH.

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

16 Cuna Tpenus. JIBuxeHue noj AeCTBUEM CUJIbI TPEHUS.

17. Ummtynbe Tena. 3aK0H COXpaHEHHUS! UMITYJIbCa

18 Mexanndeckas paboTa U MOIITHOCTb.

19 Kunetnueckasi sHEPTHUA.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPTHH.

22 CpoboaHble U BBIHYXKJIEHHBIE MexaHUYeckue KonebaHus. [lapamerpsl komebaTeabHOTO
nekenus. [lepuoa konebaHuit MaTeMaTUYECKOTO U MPY>KUHHOTO MAsITHUKA.

23 MexaHUYeCKHUE BOJIHBI: ONPEAEIICHHE, YCIOBUS BOZHUKHOBEHUS, BU/IbI BOJIH, JINHA BOJHBI.

24 3ByKOBBIE BOJIHBI: OMpEIeTICHNE, UICTOYHUK 3BYKOBBIX BOJIH, CKOPOCTh 3BYKa B Pa3IMYHBIX
cpelax, XapaKTepUCTUKHU. YIIbTPA3BYK U €ro NPUMEHEHUE

25 OcHoBubie nonoxkeHuss MKT u ux ombiTHOE 00OCHOBaHWE. XapaKTEPUCTHUKUA MOJIEKYII:
aTOMHasi Macca, Yucio ABOTaJpo, KOJUYECTBO BEIIECTBA, MOJISIpHAs Macca.

26 CtpoeHue TBEp/bIX, )KUJIKUX U ra3000pa3HbIX TEI.

27. Wpeanvubii raz. OcHoBHOe ypaBHeHMe MKT. CBsA3b naBlieHHs] HUACAIBHOTO rasza C
KMHETHYECKOM PHEprued MoCTyNaTeabHOrO IBIKEHUS MOJeKyn. CBsA3b JaBJICHUS WEaTbHOTO Ta3a C
IJIOTHOCTHIO Tasa.

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

29. YpaBHeHHe COCTOSIHUS HACIbHOTO rasa (ypaBHeHHEe MenpaeneeBa-Knaneiipona).

30 M3oTtepmudeckuii mpoiecc: onpezeneHue, 3akod boiins-MapuoTrta, rpaduku mpoiecca.

31 M3o6apHsIii poriecc: onpeaenenue, 3akou I eit-JIroccaka, rpaduxu mporecca.

32 M3ox0pHBIii mporiecc: onpesenenue, 3akoH lapms, rpadguku mporecca.

33 [NapooOpa3oBanue: ucrapeHre, KUIeHne. Y qeinbHasi TErIoTa Mapoopa3oBaHus.

34 HacebleHHbId nap. 3aBUCUMOCTb J1aBJIEHUSI HACBIIIIEHHOTO Napa OT TeMIEPaTyphbl

35 BnaxxHoCTh BO3AyXa U €€ u3MepeHne. OTHOCUTENbHAS BIAXXHOCTh BO3yXa

36 Kpucrammueckue Tena u amopdusie Tena. [Inapnenue. Y nenpHast TeMaoTa MIaBICHUS.

37 BHyTpeHHsa 3Heprus. BHyTpeHHssI sHEprusi 0JHOATOMHOTO HuieanbHOro rasza. CrocoObl
W3MEHEHUs BHYTPEHHEHN YHEPruu.
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38 PaboTa B TepMOMHAMUKE.

39 IlepBwlii 3akoH TepMoauHamuKu. [IpyMeHeHHE NEepBOro 3aKkOHA TEPMOJMHAMUKHU K
H30IPOLIECCaM.

40 Dnextpuueckoe nojse. CBOICTBA 3JIEKTPUUECKUX MOJEH U HUX CHIIOBBIE XAPAKTEPUCTUKH.
3akon Kynona

41 Paborta 3JIEKTpUUECKOr0 MOJIA. DHEPreTUYECKHE XAPAKTEPUCTUKHU IICKTPUUYECKOTO MOJIS:
NOTEHIMAJ, HanpskeHue. CBsA3b HANPSKEHHOCTU M HAIPSKEHUS

423nexTpoeMKocTh. KoHaeHcaTophl. DHEprus 3apsKeHHOT0 KOHJIEHCATOPA.

43 Buapl COEIMHEHUSI KOHIEHCATOPOB

44 DnekTpUYeCKH TOK: OIpeiesieHHe, HaIpaBJICHHE, XapaKTepUCTUKU. 3akoH Owma s
yuyacTKa Lenu

45 IlocnenoBaTellbHOE W MApaUIE]IBHOE COEIUHEHHE IIPOBOJHUKOB, OCOOEHHOCTH 3THUX
COETUHEHUN

46 D]J1C. 3akon Oma 11 MOJTHOM LIEeTTH

47 Pabota u MolHOCTh ToKa. TeroBoe neictBue Toka. 3akoH [xoyns-Jlenma.

[TpoBOAHMKY B 3JIEKTPUUECKOM TOJ€. [JU3IEKTPUKHY B AIEKTPUUECKOM IIOJIE.

48 DnexkTpuuecKuil TOK B MoynpoBogHuKax. CoOCTBEHHAs MPOBOAMMOCTD OJIYIIPOBOIHUKOB

49 [IpoBOoAMMOCTH NOJYNIPOBOJHUKOB IIPU HATMUUU IIPUMECEH.

[TonynpoBoIHUKOBBIE TPHOOPEI

50 MarHuTtHoe moJje: OIpeaeieHUe, HallpaBiIeHUE, MPaBUWIIO MPABOW PYKH, XapaKTEPUCTUKU
nojisi (MarHUTHAs MHIYKLMSA, MarHUTHBIM IOTOK, HaNpsKEHHOCTb, MAarHUTHas MPOHHULIAEMOCTh
cpenbl). DHEPTryus MArHUTHOTO TTOJIS

51 Cuna Amnepa. Cuna Jlopenua. [TpaBuio neBoit pyku

52 SIBnenwue snekrpoMarautTHoM unaykuun. [Ipasuio Jlenia.

53 3akoH 35eKTpoMarHuTHON MHAYKIMHU. DJIC MHAYKIIMU B TOABUKHBIX TPOBOIHUKAX

54 SBnenune camounaykuuu. UanykrusHocTh. DJIC caMOMHIyKITUN

55 CBoOoaHbIE U BBIHYXKICHHBIE 3JIEKTpOMAarHUTHble KosebaHus. KoneOaTenbHBIH KOHTYP.
[lepro cBOOOIHBIX IEKTPUUECKUX KOIeOaHU

56 Ilepemennslii TOK. Llenn nepeMeHHOro TOKa ¢ aKTUBHBIM COIIPOTUBJIEHHEM, C KaTYIIKOW U
KOHJICHCATOpOM. JIefCTBYIOIIME 3HAUSHHS CUJIBI TOKA U HAMPSKEHUS

57 Tpancopmaropsl. Koapduuuent tpanchopmarmu. [pumenenus tpancpopmaTopos.

58 DOnexkTpoMarHWTHblE BOJHBI M MX OJKCIEpUMEHTalbHOe oOHapyxeHue. CBolicTBa
3JIEKTPOMArHUTHBIX BOJIH. OTPBHITHIN KoJIeOaTeIbHbIH KOHTYP

59 Uzobperenue paano A.C. [lonossim. [Ipuniun paguocssizu

60 Ckopocts cBeta. [Ipupona cBera. 3akoH OTpakeHHUs CBETa

61 Ilpenomnenue cBera. 3aKOH MIPETOMIIEHUS CBETA

62 I[lonHOE oTpaXkeHne cBeTa

63 JInn3bl. Dopmyna TOHKOM JIMH3bI

64 Jlucnepcust cBeTa

65 Nnrtepdepenuus BoaH. MaTepdepennus ceera

66 ludpakuus cBeTa

67 NndpaxpacHoe 1 ynbTpadroneToBoe n3ydeHrue. PEeHTTeHOBCKoe U3TydueHue

68 ®oTor(hPeKT U ero 3aKOHBI

69 Teopus potorddexra. Popmyna DitHiTeitHa 1151 poToddhdexra

70 ®otonsl. [Ipumenenue porosrdpdexra

71 Ctpoenue aroma. OnbiTsl Pesepdopna.

72 Iloctynatel bopa. AToM Bozmopoaa no bopy

73 OTKpBITHE PAIMOAKTUBHOCTH. O-, -, Y- U3Iy4eHUs. PainoakTHBHbIE TPEBpaILICHHS

74 Snepubie cuiibl. CTpOCHHE aTOMHOTO SIpa

75 DHeprus CBA3M aTOMHBIX A1ep. S epHble peakiuu
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76 Jlenenue Tsokenwix saep. Llemasie saepHbie peakiuu

77 S1nepuslii peaktop. TepMosiaepHble peakiuu

78 3aKOH paJiMOaKTUBHOTO pacmaja. [loaydeHne paguoakTUBHBIX H30TONOB U X IIPUMEHEHHUE.
buonornueckoe neNCTBUE PaAMOAKTUBHBIX M3J1y4YEHUN

79 DNEKTpUUECKUNA TOK B JJIEKTPOIUTAX. DJIEKTPOIU3 U €r0 3aKOHbI

80 DnexkTpuyeckuil Tok B razax. Hecamocrostenbublil pazpsan. CaMoCTOSITENbHBIN pa3psaa U ero
BU/IBI

81 DieKTpuYeCcKuil TOK B BAKyyMe

82 Ilocrynatel DHIITEHA. [TpoCTpaHCTBO M BpeMsi crieliMaibHON TEOPUH OTHOCUTEILHOCTH
83 CBs13b Macchl U HEPTUU CBOOOIHOM YaCTUIBI. DHEPTUs MOKOs

IIpuMepHbIe NPaKTHYECKHE 3aJaHNUS

Ilepeuens 3agau:

1. ABTOMOOWIIb yHalIIeTCs OT MOCTA, JIBUTAsiCh PABHOMEPHO W MPSIMOJIMHEHHO CO CKOPOCTHIO
72xM/4. Ha kakoMm paccTOSHUM OT MOCTa OKa)KeTcsi aBTOMOOWIb depe3 10c, eciiv B HavalbHBIH
MOMEHT BPEMEHU OH HaXOAMWICS OT Hero Ha pacctosHuu 0,2 km?

2. Benocuneauct, ABUrasch paBHOMEpHO, poezxaeT 20 M 3a 2¢. Onpenenure, Kako MyTh OH
IPOEAET MPH IBUKEHUH € TOM ke ckopocThbio 3a 10c, 20c?

3. Ckonbpko BpeMeHu OyzeT nagaTh Tesno ¢ BbicoThl 0,02 kM, 0,08 km?

4. Yemy paBHa cujia TPEHHUsI, €CIIU MOCIE ToJd4Ka BaroH maccoi 20 T octanoBuics uepes S0 c,
PO TIPU ATOM paccrosinue 125m?

5. Uepe3 CKOJIBKO BpPEMEHU OCTAaHOBUTCA aBTOMOOWIL Maccod 1000 kr, ABMXKYIIUHCSA CO
CKOPOCTBIO 72 KM/, €Clid BBIKJIIOUUTH JABHUratenb? CpemHss cujia CONMpPOTHBICHUSA ABMXeHHIO 0,2
kH.

6. /[Ba mMs4a OpoIIeHBI BEPTUKAIBHO BBEPX CO CKOpOCThIO 36 km/4 m 18 km/4. Ha kakoit
BBICOTE KHHETHYECKasl FHEPIHsl KaKI0T0 Ms4a CTAaHET paBHOM €ro MOTeHLIUaIbHON?

6. B mporecce n30XOpHOTo OXJaKIECHUs JlaBlieHUe raza yMeHbIIniaoch B 3pa3a. Kakoiil Oblia
HavyaJbHas TeMIeparypa ras3a, €Clii KOHeUHas TeMIlepaTypa craja paBHOU 27°C u 47°C.

7. s n300apHOTO HarpeBaHus raza, KOIU4ecTBo BemlecTBa kotoporo 800 monb, Ha 500 K emy
co0o0IMIN KonuuecTBO TermioTsl 9,4 MJx. Onpenenuts paboTy raza U U3MEHEHUE €ro BHYTPEHHEH
SHEPrUu

8. Ha ckonbko M3MEHWIAaCh BHYTPEHHSS SHEprusi rasa, €clii €My COOOLIMIM KOJHUYECTBO
teroTsl 20 kJk u coepmman paboty Hax razom 30 k/[x? ecnu emy COOOIMIMIM KOJUYECTBO
ternoTsl 30 kJ[>k 1 coBepmmiu padboty Hax razom 40 kJ[x?

9. Kakoe KOJIMYeCTBO TEIJIOTHI HYXXHO TNepenaTh rasdy, 4roObl €ro BHYTPEHHsSI SHEpPIus
yBenuuuiack Ha 45 k/[x, 1 npu 3ToM ra3 copepiuia padoty 65 k/x u 0,5 MJx?

10. Ha xakoM paccTOsSTHUM HaxOJATCS APYr OT Japyra TodeuHsle 3apsasl 2 HKn u 5 K, ecnu
OHM B3aUMOJIEHCTBYIOT ApYyT ¢ ApyroMm c cunoi 9 MmH? 0,05H?

1.3.2. Kpurepuu oneHkn

banabl 3a
Kpurepun oueHKH K TeOpeTHYECKOMY 3a1aHUI0 KpUTEepUM
OllEeHKH
MakcumMajabH
pIi 0aaa — 1

- JIEMOHCTPHUPYET TJIYOOKOE, TOJIHOE 3HAHWE M TOHUMaHHUE (U3HYECKOU 1
CYIIHOCTH paCCMAaTpPUBAEMBIX SIBIICHUI U 3aKOHOB;
- IaeT TOYHOE OMPEACIICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHSITUH, 3aKOHOB,
TEOpUH, PU3NIECKUX BETTMYMH U X SAHHUII U3MEPEHUS;

31



- BepHO O(OpMIISIET COMYTCTBYIOIIME OTBETY 3amucu (Gopmyi, rpadukw,
PHUCYHKH, CXEMBI;

- TIpU OTBETE JCMOHCTPHPYET CaMOCTOSTEILHOCTh CYXKIACHUH, MPUBOIUT
BEpHbIC apPTyMEHTHI, JI€aeT MPaBUIbHBIEC BHIBOIBI;

- TIOCJIEIOBATENBHO, YETKO, CBSA3HO, JIOTMYHO M O€30IIMOO0YHO H3JIaraet
y4eOHBI  MaTepuay, MpPaBUIBHO M  OOCTOSATETBHO  OTBEYaeT Ha
COITYTCTBYIOIIME BOIPOCHI

- JIEeMOHCTPHpPYET 3HaHME€ ¥ [OHMMaHWe (U3UYECKOH CYIIHOCTH
paccMaTpUBaeMbIX SIBJIEHUH M 3aKOHOB, HCIBITBIBAET HECYLIECTBEHHBIE
3aTpy[lHEHUs B  BBIABJICHUM  B3aMMOCBS3M  (PU3MUECKUX  SIBICHUH,
3aKOHOMEPHOCTEH;

- B OCHOBHOM NIpaBWJIbHO, ©0€3 M3MEHEHUS OCHOBHOM CYTH, JaeT
ONpENIeJICHUs]  IOHATHM, HCHOJB3YIOTCA  HAy4yHbIE TEPMHHBI  IIpU
WCTOJIKOBAHUHM 3aKOHOB, TEOpHUH, (PU3MYECKMX BEIWYMH U UX EIHHUI]
U3MEpEHus;

- BEPHO, HO C HE3HAYUTEIIbHBIMU OINMOKAMHU BBIMOJHSET 3aHUCH (POPMYIL,
rpaduKu, pUCYHKH, CXEMBI;

- NP OTBETE JEMOHCTPUPYET CaMOCTOSITEJIbHOCTh CY)KJIEHUH, BBIBOJbI
BEpHbIE, HO HEIOCTaTOYHO apr'yMEHTHPOBAHbI;

- B OINpPEJEIIEHHON JIOTMYECKOW MOCIEeI0BaTENbHOCTH Y4eOHBIM MaTepuan
U3JIaraeT, Ipu OTBETE Ha BOIPOC JIONMYCKAeT HECYIIECTBEHHbIE OLIMOKH U
(umm) He Oojee ABYX HEIOYETOB, KOTOPBIE CTYAEHT MOXKET HCHPaBUTh
CaMOCTOSITENIbHO Tpu TpeOOBaHMHU MpernojaBareNs; MAaeT IpaBUJIbHbIC
OTBETHI HA COMYTCTBYIOIINE BOIPOCHI

0,7

- pacKpblBaeT OCHOBHOE COJiepKaHue y4dyeOHOro marepuanga, HO
OOHApYKUBAIOTCS CYHIECTBEHHBIE TNPOOENbI B TOHUMAHUU B3aHMOCBSI3U
(bu3NYecKUX SIBICHUH U 3aKOHOMEPHOCTEH;

- JIOMyCKaeT OMIMOKM B OTNPEACTICHUH M WCTOJIKOBAHWU OCHOBHBIX IOHSTHH,
3aKOHOB, TEOPUH, (PU3MUECKUX BEIUYMH U MX €IUHHI] U3MEPEHUs, KOTOpbIe
MOXKET WCIPAaBUTh CAMOCTOATENBHO WM TpU HEOOIBIION IMOMOIIN
IIpero/iaBaTes;

- C CYIIECTBEHHBIMHU OIIMOKAaMHU BBIMOJHSIET 3amuch (OpMys, IpaduKOB,
PUCYHKOB, CX€M, KOTOpblE CTYAEHT IIOCl€ 3aMe4yaHHs YyCTpaHseT
CaMOCTOSTEINIHHO;

- CaMOCTOSTENbHO (OPMYIMPYET OTBET Ha BOIPOC, NMPUBOJUT YACTUUHO
BEpHbIC apTryMEHTHI, OT/EIbHBIC BBIBOJBI HENB3sI CUYHTATh BEPHBIMH H
000CHOBAaHHBIMH;

- HapylIeHa JIOTHYeCKas IOCIEIOBATEIBHOCTh H3JI0KEHUS Y4eOHOTO
MaTepuala, Ipyu OTBETe Ha BOIPOC JAOMYIIEHA OHa rpybas ommobka U (Win)
OoJsiee IBYX HEIOYETOB; CTYACHT HCIBITHIBACT 3HAYUTEIbHBIC 3aTPYIHCHUS,
OTBE€Yas Ha COMYTCTBYIOIINE BOIPOCHI

0,5

- CTYAICHT HE MOXXET OOBACHUTH (PU3MUECKON CYHIHOCTH paccMaTpUBAEMBbIX
SBJICHUA W 3aKOHOB, BBISIBUTH B3aWMOCBS3M (DU3MUYECKUX SBICHUH U
3aKOHOMEPHOCTEN;

- HE 3HAET MM JaeT HEBEPHOE OIPEACIICHUE U HCTOJIKOBAHHUE OCHOBHBIX
MOHSTHM, 3aKOHOB, TEOPUH, (PU3MUECKUX BEIIUYNH U UX €TUHUI] U3MEPEHUS;
- HE BEpHO BBINOJIHAET 3aMUCh (OpMYIL, TPapHUKOB, PUCYHKOB, CXEM

UTOT'O

[ N |

Kpurepun oieHKH K NIPAKTHYECKOMY 3a1aHUI0

Baaasl 3a
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KpHUTepPUH

OLICHKH
Odopmienue ycioBus 3a1aHust MakcuMaabHbI
i 6ana—-0,4
0aJL1a
- BepHO 0(hOPMIIEHO YCIIOBHE 33J]auH, IIPEJICTaBICHBI BCe (PU3MUECKHEe 0,4
BEJIMYHHBI
- yciioBue 3a1anus 0(hOpMIICHO ¢ HE3HAYUTEITbHBIMUA HETOYHOCTSIMU, 0,2
MIpeJICTaBJIeHbl HE Bce (PU3NUYECKUE BETNUMHBI
- yciioBue 3a7ausi 0hOpMIIECHO HEBEPHO 0
Hcnoab3oBanne pusnyecKo CMUMBOJINKH MakcumaJjibHbI
i 0aaia -0,5
0aJ1a
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUU 33]]a4i U B (hOpMyIiax, 0,5
HCIOJIb3YEMBIX B PEHICHUH 331a4U
- BEpHO 0003HAYEHBI CUMBOJIBI B YCIIOBUHU 3aJ1a4H, JOMYIlEeHa | HETOUHOCTh B 0,4
(dbopmynax, NCIOIB3YEMbIX B PEIICHUH 3a]1a4i
- JommyIieHa | HeTOYHOCTh Mpu 0003HAYEHUH CHMBOJIOB B YCIIOBHH 33/1a4H, 1 0,3
HETOYHOCTH B ()OPMYIIax, HCIOJIb3YEMBIX B PEIICHUH 3a]1a4i
- IOMYIIEHO 2 1 60Jee HETOYHOCTH MTPH 0003HAUYEHUU CUMBOJIOB B YCJIIOBUU 0
3aaun, 2 u 00Jee HETOYHOCTEH B (JOPMYIIax, UCTIOIb3yEMBIX B PEIICHUH
3a/1a4uu
Colur01eHne aIropuT™Ma pelieHust MaxkcumajibHbI
i 0asI —
0,3 0as1a
- pellleHre 3a]]a4uy OCYIIECTBIISIETCS 10 AITOPUTMY: IIEPEBOJL €ANHMIL 0,3
u3MepeHus: GU3NYECKUX BENTUYUH B MexTyHApOAHYIO CUCTEMY €IMHHII
(CH); 3anuch HEOOXOAUMBIX (hHU3HUECKUX POPMYJT; MATEMATUYECKUHN pacyeT
o gusudeckoii hopmyne
- QJITOPUTM pELIEHUs 3aJ]a4l OTCYTCTBYET 0
IlepeBoa exmuuu u3mMepeHus: GusnvecKkux BeIuYuH B MexayHapoanyro | MakcuMaabHbI
cucremy equnun (CH) i 0ana —0,3
0aJ1a
- BEpHO NE€PEBEICHBI pacyeThl IEPEBO/A BCEX €IMHULl U3MEPEHUS 0,3
¢busznueckux BenuynH B MexayHapoanyto cuctemy eauauil (CH)
- nomyiieHa | omuOKa npy MpoBeJICHUH pacyeTa MepeBoia eauHUIL 0,2
n3MepeHus: Gu3ndecKkux BenuurH B MexayHapoanyto cuctemy eaunauil (CH)
- IOMYIIEHHI 2 OMIMOKY PU MIPOBEIEHUH pacueTa NepeBoja eJuHUL] 0,1
n3MepeHus: Gu3ndecKux BenudanH B MexayHapoanyto cuctemy eaunauil (CH)
- HEBEPHO IPOBEJIEHBI PacyeThl EPEeBO/Ia BCEX €IMHUI] U3MEPEHUs 0
¢busnueckux BenuunH B MexayHapoanyto cuctemy equauil (CH1)
Hcnouab3oBanue pusnyecKux (popmy. A pelieHus 312494 MaxkcumajibHBbI
i 0asI —
0,5 dana
- BEpHO U IMOCJIEZI0BATEIBHO 3aliCaHbl Bce (POPMYIIbI B COOTBETCTBHUH C 0,5
CUMBOJIMKON, HEOOXOAUMBIE JIJIsl YCTAHOBIIEHUSI COOTHOIIICHUS
CYLIECTBYIOIIETO MEX Ay GU3NYECKUMU BETMUYNHAMU
- IPAaBUJILHO COCTaBIICHBI YPABHEHUS, CBS3BIBAIONTNE (PH3NUECKUE BETUUMHBI
- BEPHO, HO HETOCIIEA0BATEIPHO 3aTUCaHbl (JOPMYITBI B COOTBETCTBUU C 0,4
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CUMBOJIMKON, HEOOXOIMMOM ISl YCTAaHOBJICHUSI COOTHOIIIECHUS
CYIIECTBYIOIIETO MEXIY GU3HMUECKUMU BETHUYNHAMU
- MPAaBHJIBHO COCTABJICHBI YPABHEHUS, CBA3BIBAIONTNE (DU3UUECCKUE BETUIHHBI

- (opmyIIBI 3amKcaHbI MOCIEAOBATEIHHO, HEBEPHO 3anucana 1 hopmyra B 0,3
COOTBETCTBUH C CHMBOJIMKOH, HEOOXOAMMOM [T YCTaHOBIICHHS
COOTHOIIICHHS CYIIECTBYIOIIETO MEKIY GU3NICCKUMHU BEIIMIMHAMU
- IONyIIeHA OJTHA OIIMOKA IMPU COCTABIICHUH YPABHEHUH, CBS3BIBAIOIIINX
(u3HYECKUEe BETMUUHBI
- (hopMyIIBI 3aITMCaHBI HEMIOCIIEIOBATEIBHO, HEBEPHO 3anucana 1 ¢popmyra B 0,2
COOTBETCTBUH C CHMBOJIMKOM, HEOOXOAMMOM [ YCTaHOBJICHHSI
COOTHOILIEHHSI CYIIECTBYIOIIETO MEXKIY GU3NICCKUMHU BEIIMIHMHAMU
- JIONyII[EHA OJTHA OIIMOKA MPU COCTABICHUN YPAaBHEHUH, CBS3BIBAIOIINX
(busnvecKre BEINIHHBI
- Bce (pOpMYIIBI 3aIMCaHbl HEBEPHO 0
- IONYIICHBI ONIMOKA TPU COCTABIICHUH BCEX YPABHEHHIA, CBS3bIBAIOIIINX
(u3HYECKUE BEITMUUHBI
MartemaTuyeckue pacderbl 1o ¢uznyeckum ¢dopmyaaMm, KoTopbie | MakcuMalbH
XapakTepu3ylT paccMaTpuBaeMoe SIBJIeHME C KOJHYECTBeHHOH | bIii 6ama — 0,5
CTOPOHBI 0aJ1710B
- BEPHO MPOU3BENICHBI BCE MATEMATUYCCKHE PACUETHI 110 BCeM (PU3NUCCKUM 0,5
(dbopMysiaM B COOTBETCTBUU C SAMHUIIAMH U3MEPEHUN (PU3UUECKUX BETHUUH
(Ch);
- BCE pe3yJIbTaThl MATEMaTHYECKUX PACUCTOB CoEpKaT MH(poBOE
3HAYCHUE M COOTBETCTBYIOIIIECE €My 0003HAUYCHUE €TUHHIIBI U3MEPCHUS
¢busnueckux BesmunH (CH)
- BEPHO MPOU3BEICHBI MATEMATHUYECKUE PACUETHI 110 BCEM (DU3UYCCKUM 0,4
(dbopMysiaM B COOTBETCTBUH C €AMHUIIAMH U3MEPEHUHN (PU3HMUECKUX BETHYUH
(CH),
- B OJIHOM PE3YJIbTaTe MaTEMATUYECKOTO pacueTa COAEPIKUTCS TOJIBKO €ro
1U(pOBOE 3HAUCHUE
- HEBEPHO MPOU3BEIACH MaTeMaTHIECKHiA pacueT 1o 1 gusudeckoii hpopmyie, 0,3
HO B COOTBETCTBUH C €JIMHUIIAMH U3MepeHul pusnueckux BenunuuH (CH);
- B OJJHOM pe3yJIbTaTe MaTEMaTHYECKOTO pacueTa COIEPIKUTCS TOIBKO €ro
U pOBOE 3HAUCHUE
- HEBEpPHO MPOU3BEICH MaTeMaTHIECKHiA pacueT 1o 1 ¢pusndeckoit popmyre 0,2
0e3 yka3zaHus equHHIl u3MepeHuit pusmueckux BenmmuuH (CH);
- BCE pe3yJIbTaThl MATEMaTHYECKUX PACUETOB COEPIKAT TOJBKO IU(POBHIC
3HAYCHUS
- HEBEPHO MPOU3BE/ICHBI BCE MATEMAaTHUECKUE PACUCThHI 0
OTBer nocJie penieHust 3a1a49n MakcuMaJbHbI
i 0asI —
0,2 6an10B
- 33/1a4a B KOHIIE PeIlIeHUs] COJIEP>KUT BEPHBIN OTBET 0,2
- 3aJ1a4a He COJICP)KUT B KOHIIE PEHICHHS BEPHOTO OTBETA 0
YcTHOE 00bSICHEHUE PellleHusl 32129 MakcuMaJbHbI
i 0asI —
0,3 6an10B
- 00BSICHEHUE PEIICHUS 3aJJaHus TTOCIIeI0BATEIBHO, CBSI3HO, JOTUIHO, BBIBO/T 0,3

apryMEHTHPOBaH M 000CHOBAaH; MPaBMIILHO U OOCTOSITEIBHO JaETCS OTBET
(OTBETHI) HA COMYTCTBYIOLIME BOMPOC (BOMPOCHI)
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- HE3HAYUTEIHHO HAPYIIICHA MTOCIIEI0BATEILHOCTh, JIOTHKA OOBSICHCHHS 0,2
peH_IeHI/ISI 3adaHus, BbIBOJbI apFYMeHTI/IpOBaHBI nu O6OCHOBaHBI; CTyI[eHT
HCIBITHIBACT HE3HAYMTEIIbHBIC 3aTPYAHCHHUS, OTBEUYasi Ha CONYTCTBYIOIIHE
BOIPOCHI

- 3HAYUTEIbHO HAPYIIEHA MOCIE0BATEIBHOCTD, JIOTUKA O0bSICHEHUS 0
pereHus 3aJaHust (CTYICHT HE MOXKET OOBSICHUTD, KAKUM 00pa3oM MpUIIeN K
PELLEHHIO 3a/1aHus ), BBIBOBI HE MOT'YT CUUTATHCS apIyMEHTHPOBAaHHBIMU U
000CHOBAHHBIMHU; CTYACHT HCIIBITHIBACT 3HAUUTEIBHBIC 3aTPYIHEHUS,
OTBEYas Ha COIYTCTBYIOLIME BOIIPOCHI

MTOTO 3

1.4. MarepunajbHo-TeXHHYeCKOe o0ecneyeHHe [Jisi TPOBEJACHUS TPOMEKYTOUYHOM
arTrecTaluu
BoinonHenue 3ajaHuil MPOMEXYTOYHOW aTTeCTalluy MPOBOJUTCS B y4eOHOM KaOMHETe
«Dusnkay, 1adopaTopuu PUNKH.

1.5 VYueOHo-MeTOnMYecKoe W HUHGPOPMAUMOHHOE o0ecneyeHHe [JIsi TPOBeAEHUSs
NPOMEKYTOYHOM aTTecTAUM

OcHoBHbIE yueOHbIC U31aHUA

1. ImutpueBa B.®. ®dusuka s npodeccuid W CIEUUAIBHOCTEH TEXHHYECKOTO MPOQUIIS:
y4eOHHK 7S CTYI. YUpexaeHuil cpel. mpod. oopazoBanus / B.®. [Imutpuesa. - 8- uzna., crep. - M.:
Wznarensckuii neHTp «Akagemus», 2020. — 496 c. B nep. ISBN 978-5-4468-9245-7

2. ImutpueBa B.®. dusuka mnsa npodeccuid M CHCHMUAIBHOCTEH TEXHUYECKOTO MPOQUIIS:
JlaboparopHsbIii mpakTukym: yuebnoe nocooue/ B.®. JImurpuena, A.B. Kopxkyes, O.B. Myprasuna :
(5-e wm3xm.) (B omekrponnom dopmare) 2019. https://academia-library.ru/catalogue/4831/413933/
https://academia-library.ru/

3. Kanamuukos, H.II. ®usuka B 2 4y. Yacth 1: yuyeOHUK M NPaKTHUKYM JJsl CPEIHEro
npodeccuonansaoro oopazosanus / H. I1. Kamamaukos, C. E. MypaBbseB. — 2-¢ u3/., UCTIP. U JIOI. —
Mocksa: M3parensctBo IOpaiit, 2020. — 254 c.— (IlpodeccuonanbHoe o0OpazoBaHUE). —
ISBN 978-5-534-09159-5. — Tekct: anexrponnsiii // DBC KOpaiir [caiit]. — URL: https://urait.ru/

4. Kanamuukos, H.II. ®usuka B 2 4. Yacth 2: yuyeOHUK U MNPAKTHUKYM JJsI CPEIHEro
npodeccuonansHoro oopazosanus / H. I1. Kamamawkos, C. E. MypaBbseB. — 2-¢ u3/., UCTIP. U JIOI. —
Mocksa: M3parensctBo IOpaiit, 2020. — 244 c.— (IlpodeccuonanbHoe o0OpazoBaHUE). —
ISBN 978-5-534-09161-8. — Tekct: anexkrponnsiii // DBC KOpaiir [caiit]. — URL: https://urait.ru/

5. Jlorsunenko O.B. ®usuka: yueOnuk /O.B. JlorBunenko.- Mocksa: KHOPYC, 2019.- 342c.-
(Cpennee npodeccuonanpHoe odpa3oBanue). ISBN 978-5-406-06464-1

JlonoIHUTeIbHbIe y4eOHbIe H3IaHUSs

6. BacumeeB, A. A. ®wusuka: yueObHOe mocoOue Is CpeaHero mpodecCHoHAITBHOTO
obpazoBanus / A. A. Bacuibes, B. E. ®enopos, JI. . XpamoB. — 2-e u3a., ucnp. u gon. — Mocksa:
NznarensctBo FOpaiit, 2020. — 211 ¢. — (IIpodeccnonansuoe oopazosanue). — ISBN 978-5-534-
05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, FO. P. ®wusmka: konebaHus, ONTHKA, KBaHTOBas (PU3HKa: ydeOHOE mocoOue s
cpenHero npodeccuonanbHoro oopazosanus / 10. P. Mycun. — 2-e u3g., ucnp. u gomn. — Mocksa:
NznarensctBo FOpaiit, 2020. — 329 c. — (IIpodeccnonansuoe oopazoBanue). — ISBN 978-5-534-
03540-7. — Texcr: anextponnslii / IBC KOpaiit [caiit]. — URL: https://urait.ru/

8. Mycun, 1O. P. ®u3nka: MeXaHUKa CIUIOIIHBIX Cpea, MOJIEKYIspHas ¢u3uka |
TEPMOAMHAMHKA: yaeOHOe mocobue s cpenHero npodeccruonaibHoro oopazosanus / 0. P. Mycus.
— 2-e u31., ucrp. u gon. — Mocksa: U3natenscerBo FOpaiit, 2020. — 163 ¢. — (IIpodeccronanbroe
obpazoBanue). — ISBN 978-5-534-03000-6. — Texkcr: anextponHsiii / IbC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/
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https://urait.ru/
https://urait.ru/
https://urait.ru/book/
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https://urait.ru/bcode/

HNuTepHeT-pecypcenbl

9. www.fcior.edu.ru (denepanpHblit  HEHTp HH(DOPMALMOHHO-00PA30BATEIBHBIX
pecypcoB)

10. www.dic.academic.ru (Axkagemuk. ClIOBapy U SHIIMKIIOICTUH )

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

12. www.globalteka.ru (I'mo6anbpHas 6MOIHOTEKA DIIEKTPOHHEIX PECYPCOB)

13. www.window.edu.ru (Eauboe okHO jocTyna K 00pa3oBaTeabHbIM pecypcam)

14. www.st-books.ru (JIyumas yaeOHas auTeparypa)

15. www.scool.edu.ru (Poccuiicknii 00pa3oBaTeNbHbINA TOPTAI)

16. www.ru/book (Dnekrponnas 6ubIMOTEYHASI CUCTEMA)

17. www.alleng.ru/edu/phys.htm (O6pa3zoBarensubie pecypebl MaTeprera - Pusuka)

18. www.school-collection.edu.ru (Eaunas xosiekuus mudpoBbIX 00pa30BaTEIbHBIX

€CYPCoOB

19.24 https//fiz.1september.ru (YuebHo-MeTOaMUYecKas razeTa «PU3nuKay)

20. www.n-t.ru/nl/fz (HoGeneBckue naypearsl 10 GU3MKE)

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

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

23. www.kvant.mccme.ru (OKypuan «KBaaty)

24, www.yos.ru/natural-sciences/html OKypuan «I1yTs B HAyKy»)

MeToanueckue yKazaHusi JUIsi 00y4AKOIMIMXCS 110 OCBOEHUIO THCHHMIIHHBI

25. MeTtoauueckue yKazaHus sl 0Oy4aronIMXCsl 110 BHIIIOJTHEHUIO IPAKTUYECKUX PaOOT.

26. MeToanueckue yKazaHus sl 00yJaroIMXCs 10 BHIIOTHEHHIO Ja00paTOPHBIX padoT
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