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1. [lmanupyemblie pe3y/ibTaTbl OCBOCHUS Y4eOHOI0 MpeaMeTa

B pesynbTate ocBoeHUs coaepKaHMS AUCHUIUIMHBI «DHU3uKa» 00ydaromuics 0JKEH
JIOCTHYb CIIEAYIONINX PE3yIbTaTOB:

JUYHOCTHBIX:

— YyBCTBO TOPJOCTU W yBaKEHUA K UCTOPHHM M JOCTIKEHHUSM OTEUECTBEHHOW (pu3mueckoi
HayKW; (U3MYECKH TPaMOTHOE TIOBEJICHHWE B TPO(ECCUOHATBLHOW NEATEIHbHOCTH U OBITY MpHU
oOpallieHnu ¢ mpubopamu U yCTPOICTBaMH;

— TOTOBHOCTh K MPOJIOJDKEHMIO OOpa30BaHMS M TOBBIIICHUS KBaTu(UKAIMKU B HM30paHHOU
poecCHOHANBFHOM JEesSTEIbHOCTH U OOBEKTUBHOE OCO3HAHHE PONU (U3NYECKUX KOMIIETEHIMI B
3TOM;

— YMEHHE HCIONb30BaTh JOCTH)KEHHUS COBPEMEHHOW (U3NYECKOW Hayku W (PU3UUECKHX
TEXHOJOTHH IS TIOBBIIICHHUS COOCTBEHHOTO WHTEIUICKTYadbHOTO pAa3BUTHS B  BBIOpaHHOMU
npodeccuoHaNbHOM NesTENIbHOCTH;

— YMCHHE CaMOCTOSITCIILHO JOOBIBAaTh HOBBIC JJIsi ceOs (M3MUECKUE 3HAHUS, UCIIONB3YS JIs
3TOTO JOCTYMHbIE HCTOYHUKHN UH(DOpMAIINH;

— YMEHHE BBICTPAaUBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIIICHUSI B KOMAH/IE 110 PEIICHUIO OOIIUX
3a/1ay;

— YMEHHE yMPaBIATh CBOCH MO3HABATEILHOMN JEATEIbHOCTHIO, POBOIUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEJIEKTYalIbHOTO Pa3BUTHSI,

MemanpeomemHublx:

— HCHOJIb30BaHUE PA3JIMYHBIX BUJOB I[IO3HABATEIIBHOW JEATEIBbHOCTH JJI1 pEUICHUs
duznyecKkux 3amad, MPUMCHCHHE OCHOBHBIX METOJOB IIO3HAHUS (HAONIOJCHUS, OIHCAHUS,
U3MEpEHUs, SKCIEPUMEHTA)  JIsI  WU3YyYEHUs  pPa3In4yHbIX CTOpPOH OK py>Katrouiein
e CTBUTEIILHOCTH,;

- WCIIOJIb30BAHNE OCHOBHBIX HHTEJUICKTYyaJIbHBIX ONEpaluil: IMOCTaHOBKH 3a/auu,
(bopMyJIMpOBaHUS TUTIOTE3, AHAIM3A U CHHTE3a, CPAaBHEHUS, 00OOIICHISI, CHCTEMAaTH3AI[H, BBISBICHUS
MPUYMHHO-CJIEICTBEHHBIX CBsI3€d, MOHMCKA aHalIoroB, (OPMYIUPOBAHUS BBIBOJOB I H3yUEHUS
pPa3IMYHBIX CTOPOH (DU3MUYECKUX OOBEKTOB, SBICHHA W TPOIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOMMOCTh CTAJIKUBATHCS B MPOQecCHOHANBHOM cdepe;

- YMEHHUE T€HEPUPOBATDH UJIEU U OTIPEEIATh CPEJICTBA, HEOOXOAUMBIE JIJISl UX peaTnu3allii;

- YMEHHE HCMOJb30BaTh Pa3WYHbIE UCTOYHUKHU Ui MONy4eHHUs (Qu3ndeckol HHGOpMaluu,
OLICHMBATh €€ JOCTOBEPHOCTb;

- YMEHHE aHaM3UpPOBaThb U TMPEACTABIATH HMH(YOpPMAIMIO B pPA3IMYHBIX BHJIAX; YMEHHE
MyOJIMYHO MPEACTABISATh PE3yJIbTaThl COOCTBEHHOTO WCCIICIOBAHUS, BECTH JUCKYCCHH, JHOCTYITHO H
TapMOHHYHO cOYeTas coJiep:kaHue U GopMbI IpeicTaBiIsieMol HHGOpMaIuy;

npeoMemHbIX:

— c(opMHPOBAHHOCTh TPEJCTABICHUNH O POJIM U MecTe (U3UKU B COBPEMEHHON Hay4YHOMH
KapTUHE MUpPA; NOHMMaHUE (PU3NYECKOW CYIIHOCTM HaOionaeMblX Bo BceneHHOHN sBIIEHUH, poiu
¢buzuku B (popMHpOBaHUHM Kpyrozopa W (PyHKIMOHAIBHONH TPaMOTHOCTH 4YeNOBEKa ISl pelIeHHs
MPaKTUYECKUX 3a/1ay4;

— BJIaJICHHE OCHOBOIIOJIATAIONIMMH (PU3UUECKUMH MOHSATUSMHU, 3aKOHOMEPHOCTAMHU, 3aKOHAMU
U TCOPHSIMH; YBEPECHHOE UCTIONB30BaHUE (PU3NICCKON TEPMHUHOIOTHH U CUMBOJIVKH,

— BIQJICHHE OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHMS, HCIOJIb3YeMbIMH B (U3HKe:
HaOJIOJICHUEM, OTTMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

— yMeHHus o0pabaTbiBaTh pe3yJbTaThl H3MEPEHUN, OOHAPYKMBAaTh 3aBUCUMOCTH MEXKIY
(U3HYECKUMU BETMUYNHAMU, OOBSICHATD MOJTyYCHHBIC PE3YJIbTATHI U JICTIaTh BBIBOIBL;

— c(hopMHpPOBAaHHOCTH YMEHHUS pemiaTh GU3NYECKue 3a71auu;

— c(hOpMHPOBAHHOCTh YMEHHUsS TPHUMCHSATH TMOJYyYCHHBIC 3HAHUS IS OOBSICHEHUS YCIIOBHIA
npoTekaHuss (U3MYECKUX SBJICHUA B TMpHpojae, NpodeccuoHambHOW cdepe W Uil TPUHATHS
MPAKTUYECKUX PEIICHHI B IIOBCEHEBHOW KU3HU;



— c(opMUPOBAaHHOCTh COOCTBEHHOW TMO3HWIIMU TI0 OTHOUIEHUIO K (DU3WYECKON HH(POpPMAIIHH,
HOquaeMOﬁ N3 pa3HbIX HCTOUYHHUKOB.

B pe3ynbTaTe OCBOCHMS TUCIUILUIMHBI 00yYaromuiics JOMKEeH 3HATh:

- CMBICT TIOHSITHIA: (U3NYECKOE SABJICHHE, PU3UUecKas BeIUYUHA, MOJICIb, THITOTE3a, TPHHIINIL,
MOCTYyJIaT, TEOpHsl, MPOCTPAHCTBO, BpeMsl, MHEpIMAJIbHAs CHUCTeMa OTcueTa, MaTepHhalibHas TOYKa,
BEIIECTBO, B3aWMOJICHCTBUE, WICAIBHBIM Ta3, PE3OHAHC, JJCKTPOMArHUTHBIE KojeOaHus,
AIIEKTPOMArHUTHOE II0JIe, AJIEKTPOMAarHUTHAsl BOJIHA, aTOM, KBaHT, ()OTOH, aTOMHOE SIpO, Ae(eKT
MAcCChI, SHECPrus CBA3U, PAAUOAKTUBHOCTH, HOHU3UPYIOIICC HU3ITYYCHUC, IJIAHCTA, 3BC3da, I'aJIaKTHUKaA,
Bcenennas;

- CMBICTT (PU3NYECKUX BEIUYUH: TIEpEeMEIICHHEe, CKOPOCTh, YCKOPEHUE, Macca, Cuia, JaBJICHHUE,
UMIYJbC, paboTa, MOIIHOCTb, MEXaHUYECKasi SHEPTUSl, MOMEHT CHJIbI, IEPUOJ, YaCTOTa, aMILTUTY/a
KOHCGaHI/If/’I, AJINHA BOJIHBI, BHYTPCHHAA SHCPIrusd, CPpCAHASA KUHCTUYCCKASA SHCPrus 4YaCTHUIl BCIICCTBA,
abcomoTHasl TeMIepaTypa, KOJMYECTBO TEIUIOTH, YJAENbHAas TEIUIOEMKOCTb, YZelbHas TerioTa
Hap006pa30BaHH51, yYACJabHad TCIJIOTA IUIABJICHUA, YHACJIbHAA TCIUIOTAa CropaHusd, BHGMGHTapHBIfI
ANIEKTPUYECKUI  3apsij, HANpsHKEHHOCTh  AJIEKTPUYECKOTO  TMOJis, Pa3HOCTh  MOTEHIHAJIOB,
ANEKTPOEMKOCTb, JHEPTHsS JJIEKTPUYECKOTO TIOJNS, CHJa JJICKTPUYECKOTO TOKA, JJICKTPUUYECKOE
HaNpsDKEHUE, SJICKTPUUECKOE COMTPOTUBIICHHE, AIEKTPOIBIIKYINAs CUJIa, MATHUTHBIN MMOTOK, MHIYKITUS
MAroiuTHOIO II0Jid, HWHAYKTHBHOCTb, OHCPIUs MArHUTHOTO TIOJId, IIOKAa3aTClib MPCIIOMIICHUA,
ONTHUYECKasl CUJIA JIUH3BL;

- CMBICH (U3NYECKUX 3aKOHOB, NPUHIMIIOB M TOCTYNIaToB ((popMyIupoBKa, TpaHUIIBI
MPUMEHUMOCTH ):3aKOHBI JMHAMUKH HbIOTOHA, MPUHIUIBI CYNIEPHO3UIIMA U OTHOCUTEIBHOCTH, 3aKOH
[Tackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMUPHOTO TATOTCHHsI, 3aKOHBI COXPAHCHUS SHEPTHUH,
UMITYJIbCA M 3JIEKTPUUYECKOTO 3apsiia, OCHOBHOE YpaBHEHHE KMHETUYECKOW TEOPUU ra3oB, ypaBHEHUE
COCTOsIHUA UACATIBHOI'O Ta3a, 3aKOHbI TCPMOANHAMUKHU, 3aKOH KYHOHa, 3akoH OMa JJISL OJIHOM o e1im,
3akoH J[>oyns - JleHna, 3aKOH 3JIEKTPOMAarHUTHOW MHIIYKIIUH, 3aKOHBI OTPaXCHUS U MPETOMIICHUS
CBCTA, MOCTYJIAThI CHCHH&HBHOﬁ TCOpPHUU OTHOCUTCIIBHOCTU, 3aKOH CBA3HW MACChlI U SHCPTHHU, 3aKOHBI
dororddekra, moctynatsl bopa, 3aK0H palMOaKTUBHOTO paclaja; OCHOBHBIE MOJOKEHHS N3ydaeMbIX
($U3NUECKUX TEOPHUH U X POJIb B POPMHUPOBAHUHU HAYUYHOTO MUPOBO33PEHUS;

- BKJIaJI POCCUMCKHMX U 3apyOeHBIX yUEHBIX, OKa3aBUIMX HauWOOJbIIEE BIMSHUE HA Pa3BUTHE
bu3uKH.

B pe3ynbTaTe OCBOCHUS TUCIUIUIUHBI 00YYarOIUiCs TOIKEH YMETh:

- OIINChIBATh U O6TJSICHHTL PE3YIbTAThI HaGHIOI[eHI/Iﬁ U 3KCIICPUMCHTOB: HCE3aBUCHMOCTH
YCKOpPEHHUsI CBOOOJHOTO MaJieHUs] OT MacChl MaJaoIllero Tejia; HarpeBaHHe ra3a Mpu ero ObICTpOM
CIKaTUHU N OXJIAKIACHUC ITPU 6LICTp0M pacimpCHUU; MMOBBIICHUC JaBJICHUA Ira3a NIpyu €ro HarpcBaHu B
3aKpBITOM COCYJIe; OPOYHOBCKOE JIBM)KEHHUE; AJIEKTPU3ALMIO TeNl NMPU WX KOHTAKTE; B3aUMOJICHCTBUE
MPOBOAHUKOB C TOKOM; HeﬁCTBHe MAaroiuTHOrO T1OJIA Ha HIPOBOAHHUK C TOKOM; 3aBUCUMOCTH
COIIPOTHBIICHUS MOJIYIPOBOJHUKOB OT TEMIIEPATYPhl U OCBEIICHUS; AJIEKTPOMATHUTHYIO MHAYKIIHUIO;
pacipoCTpaHEHHE AIICKTPOMATHUTHBIX BOJIH, AHMCIEPCHUIO, WHTepdepeHIno u audpakiuio CBETa;
U3ITyYeHHUE U MOTJIONIEHUE CBeTa aTOMAaMHU, JIMHEHYaThle CIIEKTPbI; POTOdIPEKT; paTuOaKTUBHOCTS;

- IPUBOJUTD MIPUMEPHI OTBITOB, HIUTIOCTPUPYIONINX, YTO: HAOIIOICHHUS U SKCIIEPUMEHT CITyXKat
OCHOBOHM /i BBIABM)KCHHS THUIIOTE€3 M TIOCTPOEHHUS HAyYHBIX TEOPUN; SKCIIEPUMEHT IO3BOJSET
MPOBCPUTH HCTUHHOCTb TCOPECTUYCCKUX BLIBOJOB, (1)I/I3I/I‘ICCK3.$I TCOpHA JaCT BO3MOXKHOCTDH OGBHCHHTL
SBJIGHUS. TPUPOJBI U HayuyHble (akThl; (u3NyYecKas TEOpHUs TO3BOJSET MPeACKa3bIBaTh ellle
HEU3BCCTHBIC ABJICHHUSA U HUX OCO6CHHOCTI/I; npu OGT:SICHGHI/II/I MMPpUPOIHBIX SIBJIEHUU HCIIOJIB3YIOTCA
buznyecKue MOJIENN; OJMH U TOT K€ MPUPOJAHBIN OOBEKT U SIBJICHHE MOKHO MCCIIEI0BAaTh HAa OCHOBE
HCIIOJIb30BaHUS PA3HBIX MOIICJIeﬁ; 3aKOHBbI (1)I/ISI/IKI/I nu (1)I/I3I/I‘-IGCKI/IC TCOpHUU UMCIOT CBOU OIPCACIICHHBIC
IpaHUIbl IPUMEHUMOCTH;

- OIINChIBATH (bYHI[aMeHTaHBHBIe OIIBITHI, OKa3aBIIMC CYIMICCTBCHHOC BJIMUAHWUC HA PAa3BUTUC
(7637047

- IPUMCHATH NOJYUCHHBIC 3HAHUA JJIA pCIICHUS (1)H3PI‘-I€CKI/IX 3ajJa4d,
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- ompenenATh: Xapaktep (guznueckoro mporecca mo rpaduky, tadnuie, Gopmyse; MPOayKThI
SIEPHBIX PeaKkliii Ha OCHOBE 3aKOHOB COXPAaHEHMSI SJIEKTPUUYECKOTO 3apsi/ia U MacCOBOTO YHUCIIA,

- U3MEpATh: CKOPOCTh, YCKOpEeHHE CBOOOJHOTO MaJIeHUs; Maccy Telsa, TUIOTHOCTh BEIIEeCTBa,
CuIly, paboTy, MOIIHOCTb, JHEPruio, KOX(PQHUIMEHT TPEHUS CKOJBKEHUS, BIAKHOCTh BO3IyXa,
VAETBHYI0 TEIJIOEMKOCTh BEILIECTBAa, YACIbHYI0 TEIUIOTY IUIABIICHUS JIbJa, JJIEKTPUYECKOe
conporusnenue, IJIC u BHyTpeHHEE CONPOTUBICHHE HMCTOYHHMKA TOKA, MOKA3aTellb MPEIOMIICHUS
BEIIECTBA, ONITUYECKYIO CUJTY JIMH3BI, JUTMHY CBETOBOI BOJHBI; MPEACTABIATh PE3yIbTaThl H3MEPEHUN
C Y4€TOM HUX IOIPELIHOCTEM;

- IPUBOJUTH MPUMEPHI MPAKTUYECKOTO MPUMEHEHUS GU3NYECKUX 3HAHUMN: 3aKOHOB MEXaHUKH,
TEPMOJUHAMHUKU ¥ JJICKTPOJAMHAMUKH B DHEPreTHKE; Pa3IUYHBIX BHUJOB DJICKTPOMArHUTHBIX
W3IIYyYCHUH JUTA Pa3BUTHS PAJMO- U TEICKOMMYHHKAIIWA, KBAHTOBOW (DM3WUKH B CO3JaHUH SIACPHOU
SHEPIreTHKH, 1a3ePOB;

- BOCIIPUHUMATh 1 Ha OCHOBE MOJYYEHHBIX 3HAHUI CAaMOCTOATEIHHO OI[CHUBATh HHPOPMAIIHIO,
conmepxkamryrocsi B cooOmenusx CMU, HaydyHO-TIOMyJSIPHBIX CTaThsX; KCIIONB30BaTh HOBEHIC
nH()OPMAITMOHHBIE TEXHOJIOTHH JIJIsl TIOMCKA, 00paOOTKH M NPEIbsBICHUS HHPOPMAIMH 10 (PU3UKE B
KOMIIBIOTEPHBIX 0a3ax JaHHBIX U ceTsx (cetu MHTepHeTa);

- HCHOJb30BaTh MNPHUOOpETEHHBbIE 3HAHUS U YMEHHS B MPAKTUUYECKOW EATEIbHOCTH U
MOBCEIHEBHON XU3HU JUIA:

* obecreyeHust 0€30MaCHOCTH JKU3HEIEATENHHOCTH B MPOIIECCE UCTIONB30BAHUS TPAHCIOPTHBIX
CPEICTB, OBITOBBIX AIEKTPONPUOOPOB, CPEICTB PAIHO- U TEIICKOMMYHHUKAITUOHHOHN CBSI3U;

* aHaANM3a W OIEHKU BIMSHHUS HAa OPraHU3M 4YENIOBEKa M APYTrUe OPTraHU3Mbl 3arpsS3HCHUS
OKpYXaIoIleil Cpepl;

* paIMOHAIHLHOTO MIPUPOJIOTIONB30BAHMUS U 3AIUTHI OKPYKAIOIIEH CPEIbI;

* OnpeeNeHuss COOCTBEHHOW MMO3UIMK IO OTHOUICHHIO K JKOJIOTUYECKHUM MpoOieMaM |
MOBEJICHUIO B IPUPOJIHOM CpeE.

2.CTpyKTYypa M coiep:KaHue Y4eOHOro nmpeamera

2.1. O0beM yueOHOro npeaMera ¥ BH/AbI y4eOHOH padoThI

Bun yueOHOM nesTeIbHOCTH Bcero KoJs-Bo yacoB B
(ak.4.) | cemecTtpe (aK.4.)
2 cemecTp

Y4yeOHas Harpy3ka o0y4arouerocst 72 72
N3 Hux:
Y4yeOHble 3aHATHS (BCET0): 70 70
Ypox
Jleknusa 22 22
[IpakTryeckoe 3aHsITHE 44 44
Jlabopatopnoe / [IpakTuueckoe 3aHsITHE IO TOATPYIIIaAM
Koncynbranuu 4 4
CamocTrosiTe/ibHasi padoTa 2 2
Bun npomexxyTodHoit artectaiun — nuddepeHIMpoBaHHbIN 3a4eT (2 cemecTp)

2.2. TemaTnyecKkuii MJIaH U coJiep:KaHue Y4eOHOI 0 MpeaMeTa

Conepkanne y4eGHOro MaTepnaia Bun yueOHoii nesiTe IbHOCTH (AK.4.)




Ypok

Jleknus

IpakTnueckoe 3ansaTue (Cemunap)

JladopaTtopHoe / [IpakTu4eckoe

CamocTosiTeIbHasI padoTa

Cemectp 2

Pa3nea 1. Mexanuka

Tema 1.1. Bpenenne. ®u3nka ¥ METOABI HAYYHOTO TTO3HAHUS

Conep:xanue

1 | ®usuka - pyHnameHTanpHas Haykaonpupoze. EcrecTtBeHHO-
Hay4HbIM METOJ IIO3HAHUS, €r0 BO3MOXXHOCTH U I'PaHHUIIbI
MPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B MPOLIECCE MO3HAHMS
npupoasl. MoaenupoBanue GU3NIECKUX SBICHUH U MIPOLIECCOB.
Posib 3KcIiepuMenTa 1 TEOpUH B IIPOLIECCE ITO3HAHUS IPUPOIBL.

2 | Ouznueckas BennarHa. PU3MUecKre 3aKOHBI. [ paHUIbI
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB H TEOPHUH.
[Ipunnun coorBercTBus. [lonarue o puznveckoit kKapTuHe
mupa. [lorpemrHocTy m3MepeHnii PU3NIECKUX BETUIHH.

3 | 3navenue (pusuku npu oceoeHuu npodeccuii 46.01.03
JenonpousBoauTenn

Tema 1.2. OcHOBBI KHHEMATHKH

Conep:xanue

1 | MexaHHYECKOE JIBHKCHHUE W €ro BHAbIL. MaTepuaibHas TOYKa.
CkansipHbie u BEKTOPHBIE ¢dusnyeckue BCJIUYMHEL

onucanus aswxkeHus. Tpaekropus. ITyts. [lepemenienue.

OTHOCHTENTFHOCTh ~ MeXaHW4eckoro  nBmwkeHus. Cucrema
orcuera. Ilpwamum ortHOCHTEeNbHOCTH ['ammmes. CrocoObI

2 | PaBHOMepHOEe  mpsMOonMHEHHOEe — ABmwKeHue.  CKOpOCTb.
VYpaBHeHHE IBWKEHHA. MTIHOBEHHass M CpemHSsl CKOPOCTH.

YCKOpCHHE.

VYckopenue. IIpsiMonuHeliHOE JBUXKEHHE C  MOCTOSHHBIM
ycKopeHneM. JIBWkeHHe ¢  TOCTOSIHHBIM  YCKOPEHHEM
cBOOOMHOTO TajeHus. PaBHOMepHOE MBIKEHHE TOYKH I10
OKPY)XHOCTH, YTJIOBasi CKOpocThb. lleHTpocTpeMuTensHoe

Tema 1.3. OcHOBBI THHAMHKH

Conep:kanue

1 | OcHoBHas 3amava quHaMuku. Crita. Macca. 3aKOHBI MEXaHUKH
Hrrotona.

2 | Cunbl B ipupoze. Cuiia TSHKECTH U CHJIa BCEMHPHOTO
TATOTEHUSI. 3aKOH BCEMUPHOro TAroteHusd. [lepas
Kocmuueckas ckopocTs. JIBUkeHHE MJIaHET U MAJIbIX Tell
Conneunoii cucteMsl. Bec. HeBecoMoCTb.

3 | Cuna ynpyroctu. 3akoH ['yka. Cuna Tpenus. Busibsl TpeHus.
Koaddunment tpenus. /[BuxeHne Tena ¢ y9eTOM CHIIBI TPCHHSL.

Tema 1.4. 3aKoHBI COXpaHEeHHS B MeXaHHKe

| Conep:xanne
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1| Ummynec Tena. UMmynibe cuimbl. 3aKOH COXpaHEHHS UMITYJITbCA.
PeakTnBHOE NBMKEHHE.

2 | Mexanuueckas pabota 1 MOITHOCTb. KiHeTHUeCKast SHEpTUsl.
[loTeHumanbHas 3HEpIrUsa. 3aKOH COXpaHEHHS MEXaHNYECKON
SHEPIHUH.

3 | PaboTa criIbl TSDKECTHH CHITHI YIIpyTrocTH. KoHCcepBaTHBHEIE
cunbl. [I[pumeHeHre 3ak0HOB coxpaHeHus. cnonp30BaHue
3aKOHOB MEXAHUKHU 711 O0BICHEHHS ABMKEHNS HEOESCHBIX TEJI U
JUISL pa3BUTHUS KOCMUYECKUX UCCIIEOBAHUM, IPaHUIIbI
MIPUMEHUMOCTH Kjlaccuueckoit MmexaHuku. [Ipaktuueckoe
MPUMEHEHUE PU3NUCCKUX 3HAHUN B TIOBCCTHCBHOM JKU3HU IS
UCIIOJI30BaHUS MPOCTHIX MEXaHU3MOB, HHCTPYMEHTOB,
TPaHCIIOPTHBIX CPEJICTB.

Tema 1.5. Mexannueckue KoJIe0aHUA ¥ BOJHBI

Conep:xanue

1 | KonebarenbHoe nemkenue. ['apMoHMUYECKUE KOIeOaHusI.
CBo0OoHbIe MexaHHUecKue Konebanus. [IpespaiieHue sHeprun
pu Kose0aTensHOM JBMKeHHH. CBOOOIHBIC 3aTyXalOIIHe
MeXaHUYECKHE KOJIcOaHusl.

2 | MaremaTuuecKuii MasTHUK. [IpyKMHHBINA MasTHHK.
BriHykaeHHbIe MexaHHUYecKue Kosebanus. Pesonanc.

3 | [lomepednbie 1 MPOIOIIEHBIE BOJHBL. XapaKTEPUCTUKHA BOJIHBL.
3BYKOBBIE BOJIHBI. YJIBTPa3ByK M €ro NpUMEHEHHE.

Pa3znen 2. MoJsiekyJisipHasi pu3uKa M TepMOAMHAMHUKA

Tema 2.1. OCHOBBI MOJICKYJISIPHO-KHHETHYECKOH TeOpHH

Conep:xanue

1 | OnbiTHOE 00OCHOBAHUE OCHOBHBIX MOJIOKEHUH MOJIEKYJISIPHO —
KMHETHYECKON Teopun. Macca u pazmep Mosekysl. Yucio
ABorazapo. bpoyHoBckoe nBuxkeHue. BzanmoaeicTBue MoieKy.
Wneansubiii Ta3. CHIIbl M SHEPTHS MEKMOJIEKYIISIPHOTO
B3aumozericTBus. CTpoeHue ra3000pas3HbIX, KUIKUX U TBEPIBIX
Tel1. VneanbHblii ras.

2 | HaBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYIISPHO-
KMHETUYECKOU TEOpUU ra3oB. TeMieparypa u ee u3MEpEeHHeE.
AOCOIIOTHBIN HYJb TeMIepaTypsl. TepMoIuHaMUUecKast IKaia
TeMIiepaTypsl. TeMmeparypa 3Be3 .

3 | CxopocTH OBMKEHHS MOJIEKYJN U UX U3MEpeHHe. Y paBHEHHUE
COCTOSIHHS UJealibHOTO Ta3a. M3omporiecchl u ux rpaduky.
T"a3oBbie 3akoHBI. MoJIsIpHAs Ta30Bas MOCTOSHHASL.

Tema 2.2. OCHOBBI TEPMOAUHAMUKH

Conep:xanue

1 | BHyTpeHHsISI SHEPTUsl CUCTEMBL. BHYTpeHHSIS SHEprust
UJICUIFHOTO Ta3a.

2 | Pabora u TerutoTa Kak (hOpPMBI TIepeIadil SHEPTHH.
TermnoeMkocTh. Y ienbHas TeII0eMKOCTh. KommuecTBo
TEIUIOTHI. Y paBHEHHE TEIJIOBOTO OaJlaHca.

3 | IlepBoe HAYaJI0 TEPMOAMHAMHKHN. ATHa0ATHBIA MPOIIECC.

4 | Bropoe Havamo TepMOTMHAMHAKH.

5 | IlpuHIun AeMCTBUS TETUIOBOW MAIIWHEL. TeIIOBbIC ABUTATEIIH.
KIIJ termoBoro nsuratens. XoJOAWIbHbIC MAalIMHBL. OXpaHa
IPUPOJIBL.

Tema 2.3. ArperarHble COCTOSIHUAI BellleCTBA

| Copnep:xanue
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1 Wcnapenue u konaeHcanus. HachleHHbI ap ¥ €ro CBOKWCTBA.
AOCOIOTHAS 1 OTHOCHUTENbHAS BIAKHOCTh Bo3ayxa. [Ipubopst
JUISI OTIPEICNICHNUS] BIAYKHOCTH BO3TyXa.

2 | Touka pocsl. Kunienne. 3aBUCUMOCTh TEMIIEPATYpPbI KUTICHUS OT
naBieHusl. Kputuueckoe cOCTOSIHUE BELECTBA.
TleperpeThlii map 1 €ro UCIOJIb30BAHUE B TEXHUKE.

3 | XapakTepHucTHKa KHJIKOTO COCTOSIHUS BELIECTBA.
[ToBepXHOCTHBIN CITON KUAKOCTH. DHEPrUsl HIOBEPXHOCTHOTO
crnosi. bawxuuit nopsaok. [ToBepxHOCTHOE HATSIKEHUE.
CmaunBanue. SIBIeHHS HA TPaHUILIE )KUIKOCTH C TBEPABIM
tenoM. KanumuisgpHsle siBlneHusI.

4 | XapakTepucTHKa TBEP/IOTO COCTOSHUS BEIIECTRA.
Kpucranmmueckue amopdubie Tena. YIpyrue CBOWCTBA TBEPABIX
ten. 3akoH I'yka. MexaHn4eckue cBOCTBa TBEP/IbIX Tell.
[Tnactuyeckas (ocraTouHas) geopmanus. TermoBoe
pacmmpenue TBepaAbIX Tea. KoaddurmmenT muueitnoro
pacumpenus. KoadduimeHT 00bEMHOT0 paciiupeHus. Y4eT
pacmrpenus B TexHuke. [lnaBinenue. Y ienbHas Temiora
rutaBneHus. Kpucrammmzanus. [lpaktnyeckoe npuMeHeHHE B
MOBCE/IHEBHOM JKU3HU (DU3NYECKUX 3HAHHI O CBOWCTBAX ra3os,
JKUJIKOCTEN M TBEPABIX TEN.

Paznea 3. DileKTpoaMHAMHKA

12

24

Tema 3.1. DuiekTpHuecKoe 1moJie

Conep:xanue

1 | Dnekrpudeckue 3apsabl. DJICMEHTAPHBIN JIEKTPUICCKUH 3apsil.
3aKkoH coxpaHeHus 3apsana. 3akoH KynoHna. Onextprudeckas
HOCTOSIHHAS.

2 | Duektpudeckoe mojie. HanmpspkeHHOCTD SIIEKTPUYECKOTo MO,
IIpuHIMD cynepno3uuuu noJei.

3 | IIpOBOHUKH B AJIEKTPUYECKOM MoJe. JUdIEKTPUKH B
aneKTpudeckoM nose. Ilonspusanus TM3JeKTPUKOB.

4 | Pabora cui asekTpocTaTudeckoro mnojis. [lorenmnuan. PasHocTh
IHOTCHIIUAJIOB. CBs13b MECKAY HAPSXKCHHOCTBIO U PA3HOCTBIO
MOTEHIIMAJIOB.

5 | Konnmencarop. DnexTprudeckas eMKOCTh. DHEPTHUS
IEKTPUIECKOTO MOJISL.

Tema 3.2. 3axKoHBI NOCTOSHHOIO TOKa

Conep:xanue

1 | YcnoBusi, HeOOXOMUMBIE /111 BOSHUKHOBEHUS U TTOIIEPIKAHHS
aeKTpudeckoro Toka. Cuia Toka. 3akoH Oma i ydacTka
IETIH.

2 | 3aBUCHMOCTbH 3JIEKTPHUYECKOTO COMPOTUBIICHHUS OT MaTepuaa,
JUIMHBI U TUTOINAIH MTOEPEYHOT0 CEYEHHs TPOBOIHUKA.
3aBHCHMOCTD ANIEKTPHIECKOTO COMPOTHBIIEHUS POBOJHUKOB OT
Temrepatypsl. TemnepaTypHbii KO3 QUIUEHT CONPOTUBIICHHS.
CBepXnpoBOAMMOCTb.

3 | PaboTa 1 MOIIIHOCTb IOCTOSIHHOT'O TOKa. TeIIoBoe neicTBrE
Toka. 3akoH [[xoymnsa-Jlenna.

DNEKTPOABIDKYIAS CHJIa HCTOYHUKA TOKa. 3akoH Oma jyis
IOJIHOU LIEIN.

4 | Dnexrpuueckue nenw. [lapamiensHoe U TOCIEI0BATEIEHOS
COCJIMHCHHE ITPOBOJIHUKOB.

5 | DnekTpou3MepuTeNbHbIE TPHOOPHI.

Tema 3.3. DJleKTpHYECKHIi TOK B Pa3JIHYHBIX cpeaax

| Conep:xanne




1 | DrnekTpuyeckuil TOK B METaJUIAX, SNEKTPOJIUTAX, ra3ax,
BaKyyMe. DJIEKTPOIN3. 3aKOH dJIeKTpoan3a Dapases.
ONeKTPOXUMUYECKHI SKBUBAJICHT.

2 | Bugsl ra3oBsix pa3psnoB. TepmosnekTpoHHas smuccust. Ilnazma

3 | DnekTpuyecKuii TOK B OXYypoBoaHNKax. COOCTBEHHAS U
npuMecHas nposoaumoctu. P- N nepexon.

IIpuMeHeHue noaynpoBOAHUKOB. [10IyIpOBOHUKOBBIE
pUOOPHI

Tema 3.4. MaruutHoe moJie 2 4

Conep:xanue

1 HcTouHMKM MarHUTHOTO 1oJs. JIMHUKM MarHUTHOW MHITYKLIUU
Pa3HBIX UCTOYHUKOB MarHUTHBIX Moyield. BekTop nHAyKIMU
MarduTHOro 1oJis. JlelicTBre MarHUTHOTO II0JIS Ha
IIPSIMOJIMHENHBIN IPOBOJHUK C TOKOM. B3anMmoeicTBrue TOKOB.
Cuna Amnepa. [lpumenenue cunsl Ammnepa.

2 | MaruauTHbli notok. PaboTa 1o nepeMerieHuo NpoBOJHUKA C
TOKOM B MAarHUTHOM IIOJI€.

3 | [deiicTBHE MarHMTHOTO TOJIS HA JABMOKYIIuics 3apsia. Cuna
Jlopenua. Ilpumenenue cunsl Jlopenna. Onpenenenue
YJEIBHOTO 3apsijia.

4 | MarauTHbBIE CBOMCTBA BelIecTBa. MarHuTHAS POHUIIAEMOCTbD.
CoaHeyHast akTUBHOCTD U €€ BIMUsIHUE Ha 3eMITI0. MarHuTHbIE

oypu

Tema 3.5. SIBieHHe 3JIeKTPOMATHUTHOM MHIYKIIUH 2 4

Conep:xanue

1 | SIBneHue AMIEKTPOMArHUTHON MHIYKIIUH. 3aKOH
3JeKTpOMarHuTHOW nHaykuuu. [Ipasuio Jlenna. Buxpesoe
IEKTPUUECKOE TOJIE.

2 | OAC UHAYKIINN B IBYKYIIUXCS MTPOBOTHUKAX. SIBIICHHE
CaMOMHAYKIUHU. MHIYKTUBHOCTh. DHEPrys MAarHUTHOTO TIOJIS
TOKa. B3auMOCBSI3b IJICKTPUIECKUX U MATHUTHBIX TIOJICH.
DJeKTpoMarHuTHoe noJie. ['eHepaTop rnepeMeHHoro Toka.
Tpauchopmatopsl. [lonydenue, nepenaya u pacipeeieHue
3JIEKTPOIHEPTUU.

Tema 3.6. DJieKTPOMarHuTHbIe KOJe0aHUsI U BOJHbBI 2 4

Conep:xkanue

1 | CBoOoOHBIE ANIEKTPOMAarHUTHBIE KOJIEOaHUs B KOJIeOaTeIbHOM
koHType. [IpeBpalieHne sHeprun B KoedaTenbHOM KOHTYPE.
®opmynaTomMcoHa.

2 | DIeKTPOMarHUTHOE ITOJIe KaK OCOOBIN BT MATEPHH.
OneKTpoMarHUTHBIEBOJIHBL. CBOMCTBA AIIEKTPOMArHUTHBIX
BoJH. Bubparop ['epria. OTKpBITHIN KOoNeOaTETbHBIH KOHTYP.
Uzobperenne pagno A.C. Ilonossim. [lonsATHE 0 paguoCcBs3y.
ITpnanmn paguoceasy. IIpuMeHeHNe 2IEKTPOMATHUTHBIX BOJIH.

3 | [IIkana DMB.

Koncynbrauum | 4

[pome:xkyTounasi arrectauus | JuddepenunpoBanublii 3auer (2
ceMecTp)

Bcero 22 44 2

3. KoHTpOJIb M OLICHKA Pe3yJIbTATOB OCBOCHHS Y4eOHOI0 mpeaAMeTa
Texyuuii KOHTPOJIb YCIIEBAEMOCTH M TIPOMEXYTOYHAs aTTeCTalus 00YJaromuXCcsl OCYIIECTBISIOTCS C
NPUMEHEHUEM OIICHOYHBIX MaTepuasioB Mo aucuurmiuHe (mpuinoxkenune Ne 1 - Ne 2 k paboueit
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mporpamMme JUCITUTUIMHBI), BKIFOYAIOIINX OTKPBHITYIO (IOCTYIHYIO K OITYyOJMKOBAaHUIO) M 3aKPBITYIO
(HE pa3meniaemMyr B CBOOOTHOM JIOCTYTIE) YaCTH.

4. YciaoBus peanu3anuu y4e0OHOro npeamera

4.1. YueOHO-MeTOAUYeCKOe U MHPOPMAIIMOHHOE o0ecrieyeHne peaTu3aunu y4eOHoro npeamera
4.1.1. OcHoBHasi IMTEpaTypa:

1. Tlunackuii, A. A. ®usuka : yueonuk / A.A. IMunckwii, ['.}O. I'pakoBckuii ; mox obmr. pen. FO.W.
Huka, H.C. [1apeimeBoid. — 4-e u3a., ucnp. — Mocksa : ®OPYM : UHOPA-M, 2022. — 560 c. —
(Cpenuee mpodeccuonanpaoe odpazoBanue). - ISBN 978-5-00091-739-8. - TekcT: 31MeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1712397 (mara obpamenus: 02.09.2024). — Pexum
nocryna: no noxnucke TromI'Y.

4.1.2. JlonoJiHUTEIbHAA JJUTEPaTypa:

1. Mocsruna, O. B. ®usuka. Yacts 1: Mexanuka. MonekynsipHas ¢usuka : yaeonoe nmocodue / O. B.
Mocsaruna. - Mocksa : PI'VII, 2023. - 134 c. - ISBN 978-5-00209-021-1. - TeKcT : 37€KTPOHHBIMN. -
URL: https://znanium.ru/catalog/product/2069314 (mara obOpamenus: 28.08.2024). — Pexxum fgocryma:
IO MOJTHCKE.

2. TapacoB, O. M. ®usnka: nabopaTopHble pabOThI ¢ BOIPOCAMH U 33/IaHUSIMH : yuyeOHoe mocobue /
O.M. TapacoB. — 2-e u3a., ucnp. u gon. — Mocksa : ®OPYM : UHOPA-M, 2024. — 97 c. —
(Cpenuee mpodeccuonansHoe obOpazoBanue). - ISBN 978-5-00091-472-4. - TekcT : 3JIEKTPOHHBIH. -
URL: https://znanium.com/catalog/product/2192597 (mata oOpamenus: 02.09.2024). — Pexum
noctyna: no noanucke TromI'Y.

3. ®wusuka. bazoselil ypoBenb. [IpakTukym mno pemienuro 3aaa4 : yuebHoe nocodue, pa3paboTaHHOE B
KOMILIEKTE ¢ y4eOHUKOM I 00pa30BaTeNIbHBIX OpPraHU3alni, peau3yoImuX 00pa3oBaTebHbIC
porpamMmsbl cpeaHero nmpodeccuonanbroro oopasoanus / H.C. [Typsimesa, H. E. Baxeesckas, /1. A.
Hcaes, B. M. Hapyrun. - Mocksa : [Ipocemmenue, 2024. - 236, [4] c. : uin. - (Yuebnuk CI1O). - ISBN
9785091136852. - Tekcr : anekTponHbIi. - URL: https://znanium.ru/catalog/product/2157456 (nata
obpamenust: 28.08.2024). — PexxuM gocTyma: mo mojArmcKe.

4. ®dusuka. O6meodpaszoBarenbublil Uk A CI1O : anekTponHas popma yueonuka / H. C.
[Typsimesa, H. E. Baxeesckas, [I. A. Vcaes [u ap.]. - Mocksa : I[Ipocsemienue, 2024. - 512 c. - ISBN
978-5-09-115771-0. - Tekcr : anektponnbiii. - URL: https://znanium.ru/catalog/product/2125341 (nara
obpamenust: 28.08.2024). — PesxxuM gocTyma: mo MmoAmmcKe.

4.1.3. CoBpeMeHHble TNpodeccHoHANbHBIE 0a3bl AAHHBIX M MH(OPMALMOHHBIE CHPaBOYHbIE
CHCTEMBI:

NuTepHeT-pecypcesr:
3HaHuyM - https://new.znanium.com/

Jlansb - https://e.lanbook.com/

IPR Books - http://www.iprbookshop.ru/

Elibrary - https://www.elibrary.ru/

Hanmonanwsnas anekrponnas 6udnuoreka (HIB) - https://rusneb.ru/

MesxBy30BcKast anekTponHas oudanoreka (MOB) - https://icdlib.nspu.ru/

«MIBUC» (Bl mepuoanuecknx uznanuii) - https://dlib.eastview.com/browse
8. Dnexrponnas 6ubnuoreka Tromry - https://library.utmn.ru/

4.2. JIulleH3MOHHOE ¥ CBOOOIHO PacPOCTPaHsieMoe MPOrpaMMHOe odecrieueHne, B TOM YUCIe

0Te4eCTBEHHOI0 IPOM3BO/ICTBA

LibreOffice, mnatdopmsr: Aunexc, Meccenmkep, Annekc, TenemocT.

4.3. MaTepuaibHO-TEXHHYECKOE o0ecreueHne pean3alun y4eOHoro npeameras:
Peanuzanus nucuuruinabl TpeOyeT HaMuus yaeOHOro kabuHeTra Pu3nku.

e o
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https://e.lanbook.com/
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https://znanium.com/catalog/product/2192597
https://znanium.ru/catalog/product/2069314
https://znanium.com/catalog/product/1712397
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O6opyaoBaHue yueOHOTO KaOHHETa:
1. PabGouee mecTo mpemnoiaBaTens.
2. ITocamounpie MecTa 00yJaroIuXCsl.

[Tepedens cpencTB 00yUEHUS:
1. nemoHcTpanroHHOE 000pyAOBaHUE TIO pa3jesiaM (PU3HKH;
2. nuAaKTHYecKue marepuanbl (y4eOHHKH, IMOCOOMS, CIPaBOYHUKH, KAapTOUKH, 3aJaHHs, TECTHI,
MYJIbTUMEAUMHBIE IPOTPaMMBbl);
3. HarnmsgHble MOCOOMs (KOMILJIEKTHI Yy4YeOHBIX TaOmuu, miakaTel: «Du3nueckue BEIUYUHBI U
(byHIaMeHTaIbHbIE KOHCTAHThD», «MexayHapoaHas cucreMa eauani Cy», «Ilepuonndeckas cuctema
xumuueckux snemeHToB JI.M.MenzaeneeBa», MOPTPETHl BBIJAIOUIMXCA  yUYEHBIX-QU3UKOB U
aCTPOHOMOB);
4. maboparopHoe obopynoBanue (001Iero Ha3HAYCHHS M TEeMaTHIEeCKUEe HaOOPHI).

TexHunyeckue cpeacTBa 00ydeHHUS:
1. KommbroTep ¢ JIMLEH3MOHHBIM IPOrPAaMMHBIM 00€CTIEYEHUEM.
2. MynbTUMEIUanpoeKTOop.
3. IIpoeKIMOHHBIN 3KpaH.
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[Tpunoxenne No

1 x paboueit

nporpaMmme y4eOHOro npeamera

OINEHOYHBIE MATEPHUAJIBI 11O YYEBHOMY IIPEIMETY
QDusuka
OtkpsITast yacThb

1. CucreMa oleHUBAHUSA

KoHTponb u olleHKa pe3yJbTaTOB OCBOCHUS YYEOHOW JTUCITUTUTMHBI
IPaKTHYECKUX  padoT,

npenoaaBarcjicM B

npolecce MPOBEACHUS

O6y‘-IaI-OHH/IMI/IC$[ HHAUBHUAYAJIbHBIX CAMOCTOATCIIBHBIX SaJIaHHﬁ.

2. IlacopT OLIECHOYHBIX MAaTEPHAJIOB

OCYHICCTBIIACTCA

a TakKXKC  BbIIIOJHCHUA

TeMbl y4eOHOTO
npeamera

OueHo4YHbIE
MaTepHaJIbl
(6u0bl u KoUYUECMEB0)

Koa n
(¢popmympoBka
KOHTPOJIMPYeMOi
KOMIIeTCHIINH

Kpurepuu oneHuBanust

Texymuid KOHTPOJIb YCIIEBAEMOCTH

Paznen 1. Mexanuka

VYeTHBI o1npoc

31, 32,33, V2,2,
V3,V4

Onenka «5».
OO0yyaromuiics MoJHO
PAacKpbUT COAEpKaHNe
MaTepuasna B 00bEme,
MPEAYyCMOTPEHHOM
[IPOTPaMMON U
yaeOHUKOM. OH HU3TT0KUIT
Marepuai rpaMOTHBIM
SI36IKOM B OMPEICIIEHHOMN
JIOTUYECKOHN
MOCJIEIOBATEILHOCTH,
TOYHO HCIONb3YS
TEPMUHOJIOTHIO U
CHUMBOJIUKY.
OOyuaromuiics: mokasas
YMEHHUE WLTIOCTPUPOBATH
TEOPETHUUECKHIE
MOJIOKEHUSI KOHKPETHBIMU
npuMepamu, MPUMEHSITh
UX B HOBOM CUTyalluu IpHU
BBITIOJTHCHUH
MPaKTUYECKOTO 3a1aHMUsI.
OH npoaeMOoHCTpUpOBa
YCBOEHHUE paHee
M3YUYEHHBIX
COMYTCTBYIOIINX
BOIIPOCOB,
c(hOpMHUPOBAHHOCTH U
YCTOMYMBOCTh
MCIIOJIb30BAaHHBIX MPU
OTBETE YMEHHI 1 HABBIKOB.
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OrneHka «4».

OTBeT B OCHOBHOM
COOTBETCTBYET
TpeOOBaHUSIM K OTMETKE
«5», HO TIpU 3TOM HMEET
OJINH U3 HEJOCTATKOB: B
U3JTI0’KEHUU JIOMYIIEHBI
HeOoubIme npo0ebl, He
MCKa3MBILIKE COJIEPKaHUS
OTBETA, WIH JIOMYIICHBI
ommOKH Wi OoJiee ABYX
HEJI0YETOB MPHU
OCBEILIEHUHU
BTOPOCTETICHHBIX
BOIIPOCOB MJTU B
BBIKJIQJIKAX.

OrneHka «3».

Henosnxo nnu
HENoCIEeA0BaTEIbHO
PACKpBITO COICpIKAHUE
MaTepuasa, HO MoKa3aHo
oOIiee MOHNMAaHKE
BOIIpOCa U
MPOJIEMOHCTPUPOBAHBI
YMEHHUS, TOCTaTOUHbIE TS
JaTIbHENIIETO YCBOCHUS
MIPOrpPaMMHOT0 MaTepHaia.
Nmenuck 3aTpyaHeHus
WM JIOTIYIIEHbI OITHOKH B
ONPEAEIICHUH TTOHATHIA,
HCIIOJIb30BaHUU
TEPMHUHOJIOTHH, YepTexKax,
BBIKJIJIKAX,
UCIIpaBJIEHHBIE MOCTIE
HECKOJIbKUX HaBOSIIUX
BOIIPOCOB YUHUTEJIA.
OrneHKa «2».

He packpeiTO OCHOBHOE
coJiep:kaHue y4eOHOro
Marepuana. OOHapyKeHO
HE3HaHUE WU
HETIOHUMAaHUE YYEHUKOM
OombITIeH wiM Hanboliee
Ba)KHOM 4acTH y4eOHOTO
MaTepuana. JlomymieHsl
OLIMOKH B OTIpeIeIIeHUN
MIOHATHH, IPU
HCIIOJIb30BAaHUU
TEPMHUHOJIOTHH, B
PUCYHKAX, YepTeKax MU
rpaduKax, B BBIKJIQJKaX,
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KOTOPBIE HE UCIIPABJICHBI
II0CJIE HECKOJIBKHUX
HaBOJALIUX BOIIPOCOB
YUUTEIIS.

Pazgea 2.
MouiexyasipHas
¢u3uka n
TepMOJIMHAMMKA

VYeTHbIi onpoc

31,32,33,VY4,V5

OneHka «5».
OO0y4armuiics MOJHO
PacKpbLI cCoAepKAHHE
Marepuaia B 00bEme,
PEyCMOTPEHHOM
IIPOrpamMMoOin U
yueOHUKOM. OH U3T0XKUIT
MaTtepuai rpaMOTHBIM
SI3BIKOM B OTIpeeNIEHHOM
JIOTUYECKOMN
MOCIe0BaTEIHHOCTH,
TOYHO HCIIONB3YS
TEPMHHOJIOTHIO U
CHUMBOJIUKY.
OOyyaromuiics moxkasain
YMEHHE WLTIOCTPUPOBATH
TEOPETUYECKHE
MOJIOKEHUSI KOHKPETHBIMU
puUMepamMu, IPUMEHSITh
WX B HOBOM CUTYyaIluU TIPH
BBITIOJTHEHUH
MPaKTUYECKOTO 3a/1aHHUS.
OH npoAeMOHCTpUPOBAI
YCBOEHHUE paHee
M3YYEHHBIX
COMYTCTBYIOIINX
BOIIPOCOB,
c(hOpMHUPOBAHHOCTH H
YCTOMYHUBOCTH
WCIIOJIb30BAHHBIX MPU
OTBETE YMEHHI U HABBIKOB.
OneHka «4».

OTBeT B OCHOBHOM
COOTBETCTBYET
TpeOOBaHUSIM K OTMETKE
«5», HO IIPY 3TOM HMEET
OJIMH U3 HEJOCTAaTKOB: B
W3JI0KEHUH IOy IIICHBI
HeOoJIbIIe TPOOEIbI, HE
MCKa3UBILIKE COACPIKAHUS
OTBETA, WIH JIOMYIICHbI
omnOKu nim 6oee AByX
HEIO0UYETOB MPHU
OCBEIICHUHU
BTOPOCTETIEHHBIX
BOITPOCOB UJIU B
BBIKJIQ/IKaX.
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OrneHka «3».

Henonno ninmn
HEMOoCIEe0BaTEIbHO
PacKpbITO COIEpPIKaHNE
MaTepuaia, HO MOKa3aHo
o0111ee TOHUMaHNE
BOIIpOCa U
MPOJIEMOHCTPUPOBAHBI
YMEHHUS, TOCTaTOUHbIE TSt
JaTbHENIIET0 YCBOCHUS
MIPOrpaMMHOT0 MaTepHaa.
Nmenuck 3aTpyaHeHus
WM JOTIYIIEHbI OITHOKH B
ONPEAEIICHUH TTOHATHIA,
HCIOJIb30BaHUU
TEPMUHOJIOTUH, YepTexKaX,
BBIKJIAIKAX,
UCIIpaBJIEHHBIE MOCTIE
HECKOJIbKUX HaBOSIINX
BOIIPOCOB YUHUTEJIA.
OrneHKa «2».

He packpeiTOo OCHOBHOE
coJiep:kaHue y4eOHOro
Marepuana. OOHapyKeHO
HE3HaHUE WU
HEMMOHUMAaHNE YYCHUKOM
Oosnbielt win Hanboee
Ba)KHOM 4acTH y4eOHOTO
MaTepuana. JlomymieHsl
OLIMOKH B OTIpeIeIIeHUN
MIOHATHH, IPU
UCIIOJIb30BAaHUU
TEPMHUHOJIOTHH, B
PUCYHKaX, yepTexkax Uiu
rpadukax, B BBIKJIaJKaXx,
KOTOpbIE HE UCIIPABJICHBI
MocJie HECKOJIBKUX
HABOJISIIITUX BOIIPOCOB
YUUTESL.

Pa3znea 3.
DIeKTPOAMHAMHKA

YceTHBIM ompoc,

31,32,33,V2

OreHKa «5».
OO0yyaromuiicst moJxHo
PacKpbLI COiCpIKAHNE
Marepuana B 00bEme,
MPEAYyCMOTPEHHOM
MPOTPaMMOi 1
yaeOHUKOM. OH U3TI0KHUIT
MaTtepuas rpaMOTHBIM
SI3bIKOM B ONPEICIIEHHOMN
JIOTHYECKOH
IOCJIEIOBATEIILHOCTH,
TOYHO HCIOJIB3YS
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TEPMHUHOJIOTHIO U
CHUMBOJIUKY.
OOyJarommuiics mokasan
YMEHHUE WLTIOCTPUPOBATH
TEOpETUYECKHE
MOJIO’KEHUST KOHKPETHBIMU
pUMepamMu, IPUMEHSTh
WX B HOBOU CHUTyaIllH MPU
BBITIOJTHEHUH
MPaKTUYECKOTO 3a/IaHHUSI.
OH npoaeMOHCTpUPOBAI
YCBOEHHUE paHee
M3YYEHHBIX
COITYTCTBYIOIIIUX
BOIIPOCOB,
c(hOpMHUPOBAHHOCTH U
YCTOMYHBOCTh
WCTIOJTb30BAHHBIX TIPU
OTBETE YMEHHI U HABBIKOB.
OueHka «4».

OTBeT B OCHOBHOM
COOTBETCTBYET
TpeOOBaHUSIM K OTMETKE
«5», HO IIPU 3TOM UMeEET
OJIMH U3 HEJOCTaTKOB: B
W3JTI0KEHUU JIOTYIIECHBI
HeOoJIbIIIe TPOOEIbI, HE
MCKa3UBILIAE COICPIKAHUS
OTBETA, WIH JOMYIIECHbI
omunOKH i 6oee AByX
HEIO0UYETOB MPHU
OCBEIICHUHU
BTOPOCTETIEHHBIX
BOITPOCOB UJTU B
BBIKJIa/IKaX.

Ouenka «3».

Henonxo nnu
HEIOCJIeI0BATETLHO
PacKpbITO coziep KaHue
Marepuaia, HO TOKa3aHo
oO1iee MOHUMAaHKe
BOIpOCa U
MIPOJEMOHCTPUPOBAHBI
YMEHHUS, TOCTATOYHBIE IS
JAbHENIIIET0 YCBOCHHUS
MIPOTrpaMMHOTO MaTepHaIa.
Wmenucs 3aTpynHeHuUs
WJIH JIOTTYIICHBI OITHOKH B
oTpezieNIeHUuH MOHATHUH,
UCIIOJIb30BAaHUU
TEPMHHOJIOTHH, YepTexax,




16

BBIKJIJIKAX,
UCTIPABIICHHBIC TTOCIIE
HECKOJIbKUX HABOSIIUX
BOTIPOCOB YUHTEJIS.
OrneHKa «2».

He packpeiTOo OCHOBHOE
coJiep:kaHue y4eOHOro
Marepuana. OOHapyKeHO
HE3HaHUE WU
HETIOHUMAaHUE YYEHUKOM
Oosnblel win Hauboee
Ba)KHOM 4acTH y4eOHOTO
MaTepuana. JlomymieHsl
OLIMOKH B OTIpeIeIIeHUN
MOHATHH, IPU
UCTIOJIb30BaHUU
TEPMHUHOJIOTHH, B
PUCYHKAX, YepTeKax MU
rpadukax, B BBIKJIaJKaX,
KOTOpBIC HE UCTIPABIICHBI
MocJie HECKOJIBKUX
HABOJISAIIUX BOIIPOCOB

YUUTESL.
HUrorosas arrectamus | Tect V1-Y7;31-34 100%-80% - oti1.
- 79%-60% - x0p.
g depeHIMPOBaAHHBIN 59%-40% - ynoBi.
3a4uer 2 ceMecTp 39% - Heya.

3. TunoBbie OLIEHOYHBIE MaTepHuaJbl

Bonpocwt ona ycmnozo koumpoasa (Pazoen 1, Pazoen 2):
1. U3mepenue puznyeckoil BeIMUUHBL. 3HaUEHUE U pa3Mep PU3NUECKON BETMYUHBI.
2. Mukpometp. OCHOBHBIE 3JEMEHTbl MHKpoMeTpa. EauHuinbel usmepeHus (Gu3HUECKUX
BEJIMYMH.
3. [orpemHoct u3MepeHus Quandeckux BenuuuH. OTHOcUTENbHAsE M aOCOIIOTHAs
MOTPEIIHOCTA U3MEPEHUI.
4. Knaccugukanus norpenHocTel u3smepeHui.

5. IorpemHocts npubdopa. Kitaccudukanus norpemHocTeil H3MepeHHi.
6. IloHsATHA: NBM)KEHHE, OTHOCUTEIBHOCTD JBUKEHUS.

7. Cucrema orcyera.

8. MarepuanbHas TOUKa.

9. TpaexTopusi, IPOWAEHHBIN IyTh, BEKTOP MEPEMEILIEHUS.

10. PaBHOMepHOE nBmxKeHUE. CKOPOCTD.

11. PaBHOYCKOpEHHOE IBUKEHHE. Y CKOPEHHUE U €r0 COCTAaBJISIOLIHE.
12. JIBr>KEHUE MO OKPYKHOCTH. YTJIOBasi CKOPOCTh U YIJIOBOE€ YCKOPEHUE.
13. CBsI3b JINHENHBIX U YIVIOBBIX KNHEMATUUYECKUX BEIMUYHUH.

14. Kitaccnueckas mexanuka. I'paHuLbI €€ NPUMEHNUMOCTH.

15. WNuepuuanbablie cucteMsl oTcuera. [lepsbiil 3akoH HeroToHa.

16. B3auMonelicTBue Ten.

17. Macca, umnynsc, cuina. Bropoi 3akoH HerotoHa.

18. [Tpunnun cynepnosunuu cwi. Tpetnii 3akoH HeroToHA.
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19. Cwuiibl B mpupoje. ['paBuTaninoHHas cuja. 3aKOH BCEMUPHOTO TATOTEHHS.

20. Cuna TsxecT U Bec Tesna. HeBecoMocTs.

21. Cuia ynpyroctu. 3akoH ['yka.

22. Cuna Tpenus.

23. Pabota. MomtHocTh. Kunetnueckas v moTeHIMaIbHas YHEPTHS MaTepUATbHON TOUKH.

24. 3aKOH COXpaHEHMsI IOJTHOM MEXaHNYECKOW SHEPTUU MaTEPUAILHOM TOUKHU.

25. MoOMEHT uMITyJIbCca MaTepUaIbHON TOUKA. MOMEHT CHJIBI.

26. 3aKOHBI COXpaHEHUS UMITyJIbCca © MOMEHTA UMITYJIbCA MAaTEPUATbHON TOUKH.

27. ITougaTue nuneanpHOTO raza.

28. VYpasuenue Knaneiipona-Menzeneesa.

20. OcnoBHoe ypaBHenue MKT uneanbHoro rasa.

30. PaBHOBeCHBIE U HEPABHOBECHBIE COCTOSIHMSI; BPEMSI PeJlaKcalliu.

31. [TapameTpsl MakpOCKONMMYECKOW CHCTEMBI, 3aJal0lIME €€ PABHOBECHOE COCTOSHUE:
0o0BeM, TaBJICHHE, TEMIIEpaTypa.

32. Pacnpenenenne Makcgemna. Pacnpenenenue bonpimana.

33. IlepBoe Ha4anO TEPMOJUHAMUKH.

34. TenmoeMKOCTh HIEAILHOIO Ta3a.

35. Bropoe Hauano TepMOAMHAMUKH.

36. YpaBuenue Ban-nep-Baanbca.

Bonpocwl onsa ycmnozo konmponsa (Pazoen 3):
DJIEKTPUYECKUI 3apsil.
3aKOH COXpaHEHUs IEKTPUUECKOTO 3aps/ia.
3akoH Kynona.
DNEeKTPOCTaTUUECKOE MOJIE.
HanpskeHHOCTD 31eKTPUYECKOTO MOJSL.
Pabora monst mpu nepeMenieHuu 3apsia.
[ToTeHuuan 3MeKTPOCTATHUECKOTO MOJISl ¥ €T0 CBSI3b C HAMPSKEHHOCTHIO MOJIS.
DNeKTpUYeCcKasi EeMKOCTh YEIMHEHHOT'O ITPOBO/IHUKA.

9. Konpaencaropel. CoefuHEHNE KOHIEHCATOPOB.

10. JInpeKTpuKH B AIEKTPUIECKOM IIOJIE.

11. JdusnekTpudeckas IPOHUIIAEMOCTh U BOCIIPUUMYUBOCT.

12. TIocTOSIHHBIN 3JIEKTPUYECKHUN TOK.

13. DnexTpuyecKkuii TOK, CHJIa U TNIOTHOCTh TOKA.

14. 3akon Oma 117151 yyacTKa LIETIH.

15. ComnporuBnenue mnpoBoaHuKa. [locnmemoBarenbHOE HW MapajlieIbHOE  COCIMHEHUE
MIPOBOJIHUKOB.

16. CtopoHHMe cuiibl. DNeKTpoABWKyas cuia. Mctounnku Toka. 3akoH Oma s y4yacTka,
conepskamiero J(C, u 11 3aMKHYTOH LIETIH.

17. PaGora m MomHOCTh TOKa. 3akoH JDxoyns-Jlenna. PaserBieHnwsie nenu. IlpaBuna
Kupxroga.

18. Tlpupona Toka B metaminax. OnbeiTel Mangensintama u [lananekcu, Tonmena u Ctroapra.
3aBUCHUMOCTD COMIPOTUBIICHUSI METAJUIOB OT TemmepaTypsl. [loHsATHE O CBEPXIIPOBOAMMOCTH.

19. Dnexrpuueckas nucconuanus. 3akonsl dapajes.

20. MarsuTHoO€ MoJj€ U 3JIeKTPOMarHuTHast MHAYKITHS.

21. MarauTHoe MoJjie U €ro XapakTepucTHKU. BauMoaelicTBue NoCTOSHHOTO MarHuTa v TOKa.
Cuna Awmrepa.

22. BzauMopeicTBUE TapasulebHbIX TOKOB. Jl€HCTBME MAarHMTHOrO MOJIS Ha JABUKYIIUHCS
3apsan. Cuna Jlopenna.

23. 3axon buo-CaBapa-Jlamnaca.

NN R L=
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24. MarsHuTHOE MoJ€ B MarHeTHKax.

25. IlapaMarHeTuku, TMaMarHeTUKUA U (peppoOMarHeTUKH.

26. MarHuTHbIN MTOTOK.

27. 3aKoH 3JeKTpoMarHUTHOM uHAykunu Papazes u npasuio JleHna.
28. Camounaykuuda. Bzanmuas naaykuus. 3/1C caMOMHIyKIIMH.

29. MHayKTUBHOCTD MPOBOIHUKA U B3aMMHAasi MHAYKITHUS.

30. DHeprusi MarHUTHOTO TOJISL.

3anaHus K J1a00pPaTOPHBIM 3aHATUAM

3ananus Ha 1a00PATOPHBIX 3AHITHIX UCMOJIB3YIOTCS JUIsl OLIGHKH YMEHUH 10 OTACIBHBIM TeMaM
JUCHUIUIMHEL. OTYET OlleHUBAeTCA B 0amiax «3», «2», «1» umm «0».

ConepxaHue OT4YETa U KPUTEPUU OLICHKHM OTBETA JOBOJATCSA JO CBEACHHS OOYydYaroIIMXCs B
Havyayie 3aHATHH. OreHka OOBSABISETCS HEMOCPEICTBEHHO IOCHIE CIayd OT4YeTa M TPOBEPKH IO
BBITIOJIHCHHOMY 33JIaHUIO HAa TEKYILIEM WJTU CJIEIYIOIEM 3aHITHH.

Baaa Kputepnii oneHnBanus 1J18 NPAKTHYECKHX 3a1aHnii (9 cemecTp)

3 MokeT caMOCTOSITEIbHO BBIIIOJIHUTH 1a00PaTOPHYIO paboTy.
CrenaTh Bce COOTBETCTBYIOIINE U3MEPEHUS U aHAJIN3 MTOIY4YEHHBIX JaHHBIX.
MoskeT chopMUpPOBATh MOJHBIA OTUET MO BhINAJIICHHOU JIADOpaTOpHOii padoTe.

2 Mo>KeT BBIIOIHAUTH Ja00PaTOPHYIO PaboTy 0] YaCTHYHBIM KOHTPOJIEM HPETO1aBaTes.
Craenath Bce COOTBETCTBYIOIINE H3MEPEHHUSL.
MoxkeT copMUpOBaTh OTUET 10 BHINAICHHOH J1abopaTopHO# padore.

1 Mo3KeT BBIOJHUTH Ja00paTOPHYIO paboTy MO/ KOHTPOJIEM TIPETOAaBaTesl.
Crenatb Bce COOTBETCTBYIONIHME HU3MEPEHHSI TP ITOMOIIH IPEHOIaBaTels.
MoskeT copMUPOBATH HEMOJIHBIN OTYET 10 BHINAICHHOH J1abopaToOpHO# paboTe.

0 Pe3ynpTaThl HE JOCTUTIIN MIOPOTOBBIX KPUTEPHEB.

3aoanus:

1. V3yuuTthb nepeueHp npeiaraeMbIx JIabopaTOpHBIX padoT.

2. O3HaKOMHUTBCS C TEXHMKOM Oe3omacHOCTH Ipu pabore B mnabopaTopuu oOmed u
AKCIIEPUMEHTAIbHON (DU3HKH.

3. IloAroToBUTHCA K BBINOJIHEHUIO JTabopaTopHOM paboThl (MpopaboTKa TEMBbI, KOHCIEKT,
M3y4eHHE COOTBETCTBYIOIIETO 000PYI0BAHU).

4. BrimonHeHnue 1abopaTopHO paboOThl (MccieoBaHUe, paboTa ¢ 000pyJAOBaHHEM, CHSTHE
OTIPEIETICHHBIX MTapaMETPOB HCCIICTyEMbIX 0OBEKTOB).

5. OdopmieHue oT4eTa U aHaJIN3 Pe3yIbTaTOB.

HTrorosoe tecrupoBanne (1uddepeHunpoBaHHbIil 324eT B BUJE TECTHPOBAHNSA)
1o AucHuIInHe «Pu3uKa»

3amanmne

1. BoiOepuTe 01MH BepHBbIii BApDHAHT OTBeTAa.
JBH:KeHHE TesIa ¢ HOCTOSTHHOM CKOPOCTHI0 HA3BIBAETCS
A. paBHOMEPHBIM
b. paBHOyCKOpEHHBIM
B. paBHOMEpeMeHHBIM

2. BoiOepuTe 0lMH BEPHbIii BADUAHT OTBETA.
VYKaxuTe eIMHUIy u3Mepenus ckopoctu B CH.
A. Mg
Bb. m/c
B. cm/c?

3. BoiOepuTe 01MH BePHbIii BADUAHT OTBETA.
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Cuua, neiicTBYIOIIAsI HA TeJIO NIPH €ro NaJeHN U, HA3bIBACTCH
A. cuna TpeHHs
b. cuna ynpyrocru
B. cuna tsxectu

4. BoiOepuTe 0AMH BepHbIH BapHaHT 0TBeTA.
IHox neiicrBueM cuiabl F Tesio aBukerca ¢ yckopenuem q. Ilpu yBenudeHMM CHJbI B JABa pasa
YCKOpeHHe TeJia

A. yBenuuutcs

b. ymenbmurcs

B. He usmeHuTcs

5. BriOepuTe 01MH BepHbIii BADUAHT OTBETA.

C yBeiH4eHHEM TeMIlepaTyphI TeJla CPeIHsAsT CKOPOCTh Xa0THYHOI'0 IBM/KEHUS €r0 MOJIEKY.JI
A. yBenmuumuBaeTcs
b. ymenbmaercs
B. He nzMeHsercs

6. BoiGepuTe o1H BepHBIi BADHAHT OTBeETA.
I[Ipubop 11 n3MepeHus: TeMepaTypbl Ha3bIBaeTCs
A. Oapometp

b. Ttepmomerp

B. manomerp

7. BbiOepuTe 01UH BEPHbI BAPUAHT OTBETA.

IIpouecc nmepexoaa BelmecTBa U3 KUIKOT0 COCTOSHUS B TBEPA0€E TeJ10 HA3bIBaeTcs ...
A. KOHBEKIIMA

b. xongeHcauus

B. xpucramnmmzarms

8. BriOepuTe OAMH BepHbIN BAPHAHT O0TBETA.

IIpu KoHTaKTe ropsiuero M X0JI0AHOI0 TeJI TeIJI0Ta OyleT epexoauTh
A. OT rops4ero Teiaa K XOoJOJHOMY TelLy

b. ot xonogHOrO TENa K ropsyemy Temy

B. Ttonpko B OKpyXaromyo cpeny

9. BoiGepuTe o1UH BepHBIi BADHAHT 0TBeTA.

Bun Tennonepenadn, KOTOPBIA MPOUCXOAUT MKy TeJIaMHU, HAXOASIIMMHCS HA 00IbIIOM
paccrosinnu, Hanpumep kak CoJsHue u 3emiisi, HA3bIBaeTCsl

A. TemnonpoBOJIHOCTb

b. xouBekius

B. wuznyuenue

10. BriGepuTe ONMH BepHbIii BADHAHT OTBETA.
BceraBbTe nponyiieHHbIE CI0BA.

PasHoumeHHBbIe 3apSIAbI ..., 2 OJHOUMEHHbIE 3aPSABI ...
A. OTTaJKUBAIOTCH, ...NPUTATUBAIOTCA

b. mnpursaruBarorcs, ...0TTAIKUBAIOTCA

B. He B3aMMOAEHCTBYIOT; ...OTTAJIKHBAIOTCS

11. BoiOepuTe 0MH BepHbIii BApDMAHT OTBETA.
HanpasJ/ieHHoe 1BM:KeHUe 3apsKEeHHBIX YaCTHI - 3TO
A. moTtok

b. osnekrpuyeckuii Tok

B. mnepemerenne

12. BoiOepyuTe 0AUH BepHBI BADHAHT OTBETA.
K BoasiHo# kamnie, uMeBIIEel MOJIOKUTENbHBIN dJ1eKTpUYecKkuii 3apsaa + 3e, NPUCOeAUHUIIACH KAILJIA €
OTPHUIATEJHLHBIM 3apsiioM — 7e. 3apsaa 00beIMHEHHOH KA paBeH

A. 4e
b. -4e
B. 10e

13. BoiOepuTe 0AUH BepHBIl BADHAHT OTBETA.
IIpu6op s M3MepeHns CHJIbI TOKA - 3TO
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A. cexyHaomep
b. Ttepmomerp
B. amnepmerp

14. Bei0epuTe 0MH BepHBIil BAPDUAHT OTBeETA.

BceraBbTe nponylieHHbIe C10BAa.

Pa3HonmMeHHbIe MOJIOCHI MATHUTA. .., 2 OJHOUMEHHbIE MOJIIOCHI -
A. OTTaNKUBAIOTCA, ...IPUTATUBAIOTCS

b. mnpurarusarorcs, ...0TTaJIKUBAIOTCA

B. He B3aUMOJEHCTBYIOT, ...OTTaJIKUBAIOTCS

15. BoiGepuTe 011H BepHbIii BADHAHT OTBETA.

YcTpoiicTBO 1J1s1 TPOM3BOACTBA JIEKTPUYECKOI0 TOKA - 3TO
A. KoHAeHcaTop

b. reuneparop

B. Beimpsimutens

16. BeioepnTe 01UH BepHBIl BADHAHT OTBETA.

Tun u3ay4eHusi, BOCHPUHUMAEMbIii 3pUTEJILHO YeJIOBEKOM - 3TO
A. ynbTpaduoneToBoe U3MyUCHHE

b. wundpaxpacHoe uznyyenue

B. Bumumeii ceer

17. BoibepuTe 0AUH BepHBIl BADUAHT OTBETA.
BeJnblii cBeT pasjiaraercsi B CIEKTP M3...

A. 5 1BeToB

b. 6 uBeToB

B. 7 useros

18. BeiOepuTe 01UH BepHBI BADHAHT OTBETA.
OnrTuyeckasi 4aCTb MUKPOCKOIIA - 3TO

A. 00BEKTUB U OKYJISIP

b. xaron u aHon

B. nBe 3apspKeHHbIC MIACTHHBI - OOKIIAAKU

19. BoiGepuTe 01MiH BepHbIi BAPUAHT OTBETA.
ATOM COCTOMT M3 YACTHIL:

A. TIPOTOHBI, DIEKTPOHBI

b. npoToHBI, HEUTPOHBI

B. npoToHbl, HEUTPOHBI M HIEKTPOHBI

20. BoiOepuTe 0TUH BEPHbId BAPUAHT OTBETA.
Buemnuii poroddppexr— 310 siBICHHE

A. BBIPBIBAHMS 3JICKTPOHOB C MOBECPXHOCTH BCILECTBA 110/ JICIICTBUEM CBETa

b. cBeueHMs HEKOTOPBIX BEILECTB B TEMHOTE
B. u3nydenust HarpeToro TBEpaOro Tena




