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1 OBIIAS XAPAKTEPUCTUKA PABOYEM ITIPOTPAMMbBI YYEBHOI'O TIPEIMETA
MecT0 AUCUMIUVIMHBI B CTPYKTYpe OCHOBHOII mpo(eccHOHAIBLHOH 00pa3oBaTe/bHOM
nporpamMmbl Y4eOHbIN nipeaMeT « DU3UKa»:

- u3ydaercs B 001eo0pa3zoBaTebHOM 1IMKIIE y4eOHOTo MiaHa Ha 1 Kypce U OTHOCHUTCS
K y4eOHBIM IIPEIMETaM 110 BBIOOPY;

— BXOJIMT B COCTaB MpeIMETHOI obnacTu «EcTecTBeHHBIC HAYKNY;

- M3y4aeTcs Ha YIIIyOJIEHHOM ypOBHE

2 INTAHUPYEMBIE PE3YJIbTATBI U3YUEHUA YYEBHOI'O ITPEIMETA

OcBoenue conepxanus ydeOHoro mpeamera «DPH3UKa» OOECIIEYMBAET JTOCTUIKEHUE CTYyIECHTAMHU
CJIEYIOIINX PE3yJIbTATOB:

JInuHoCTHBIE pe3yabTaThl 00yueHus (pusnke:

— B IICHHOCTHO-OPHUEHTALMOHHOM cdepe -uyBCTBO TOPAOCTH 33 POCCUHCKYIO (U3UYECKYIO
HayKy, TYMaHU3M, IIOJIO’KUTENBHOE OTHOILIEHUE K TPYAY, LIeJI€yCTPEMIIEHHOCTb;

— B TPYyIOBOH cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY HNalbHEHIIEH 00pa3oBaTeIbHON
TPAeKTOPHH;

- B MO3HABaTEeNbHON (KOTHUTHBHOM, MHTEUIEKTYaJbHON) cdepe - YMEHHE YIpPaBisTh CBOECH
[I03HABATEJILHOM 1€ATENBHOCTBIO.

MeTanpeameTHble pe3yJibTaThl 00ydeHUs QUNKE:

— HCIOJIb30BAHNE YMEHMM M HaBBIKOB PA3JIMYHBIX BHUJIOB I103HABATEIbHOM JESTEIBbHOCTH,
IPUMEHEHHE OCHOBHBIX METOJIOB [T03HAHU (CUCTEMHO-MH(DOPMAIIMOHHBIN aHAIN3, MOJICIMPOBAHUE
U T. J.) JUISl U3Y4YEHUs Pa3IUYHBIX CTOPOH OKpY’KaroLeH AeMCTBUTENBHOCTH; HCIOJIb30BaHUE
OCHOBHBIX UHTEJUIEKTYaJIbHBIX ONepaluii: opMyInpoOBaHUE IMIIOTE3, aHAJIU3 U CUHTE3, CPAaBHEHHE,
CUCTEMAaTH3allMsl, BbIIBJICHUE IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

— yMEHHUE IreHepupoBaTh UAEH U ONPEAEIATh CPEJICTBA, HEOOXOAUMBIE Ml UX pealn3alluy;

— yYMEHUE ONpeAeATh LeNU U 3a/1a41 AeATeIbHOCTH, BIOUPATh CPEACTBA pealn3alluy Leae u

IPUMEHSTh UX HA IPAKTHUKE;

— UCMOJIb30BAaHUE PA3JIMYHBIX HMCTOYHUKOB JUIl TONy4eHus Qusnueckoid HHPOpMaLuy,

NOHMMAHHUE 3aBHUCHUMOCTH COJEpXaHUs M (OpMBI MpeAcCTaBICHUS HHPOpMalUU OT LejeH

KOMMYHMKAIMH U aJpecara.

IIpenmerHbie pe3yibTaTbl 00ydeHusi (pu3nke Ha YrJjay0JeHHOM YpPOBHe BhIMycKHUK Ha

yIi1y0JIeHHOM YPOBHE HAyUUTCS:

— OOBACHATh U aHAJIM3HPOBATH POJIb U MECTO (U3UKU B (POPMUPOBAHUM COBPEMEHHOI HayuyHOU
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B TPAKTUUYECKON A€ATEIbHOCTU
JTIOJICH;

— XapaKTepu30BaTh B3aUMOCBA3b MEXIy (GU3UKOW W JAPYTMMU €CTECTBEHHBIMH HayKaMH; —
XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXAY OCHOBOIOJIAraloIMMU HAyYHbIMU TIOHATHSAMH:

IIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, M0JI€), ABMKEHNE, CUIIA, DHEPTUS;

— IMOHUMATh U OOBACHATH LIETTOCTHOCTh (PU3UUYECKON TEOPHH, pa3IMyaTh I'PaHUILIbI €€ IPUMEHUMOCTH
U MECTO B PSIly IpYTUX (PU3HMUECKUX TEOPHIL;

— BJIAJIETh INPUEMAMM IIOCTPOECHMSI TEOPETUYECKUX AO0KA3aTENIbCTB, a TAKKe€ IMPOTHO3UPOBAHHUSA
0COOCHHOCTEN MpoTeKkaHus (U3NYECKUX SBJIEHUH U MPOIECCOB HA OCHOBE IOITYYEHHBIX
TEOPETUYECKHUX BBIBOJIOB U JI0KA3aTEIIbCTB;

— CaMOCTOSITEIbHO KOHCTPYHUPOBATh IKCIIEPUMEHTAIbHBIE YCTAHOBKU JUIsl IPOBEPKU BBIIBUHYTHIX
TUIOTE3, PACCUYUTHIBATH A0COIIOTHYIO U OTHOCUTENBHYIO MOIPEUTHOCTH;

— CaMOCTOSTEJIbHO MJIAHUPOBATh U MPOBOJUTH (PU3MUYECKHE IKCIIEPUMEHTHI;

— pemiath NPakTUKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIE U pacyeTHbIE (PU3MUECKHE 33a4u C OIOPOi
KaK Ha M3BECTHbIe (U3UYECKUE 3aKOHbI, 3aKOHOMEPHOCTH M MOJIENIM, TaK M Ha TEKCTHl C
n30bITOYHON MHpOpMaIHEil;



— OOBSICHITH TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (U3MUECKUX MOJEIEH P pelieHnH (PU3NIecKuX u
MEXIIPEAMETHBIX 33]1a4;

— BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUS OCHOBOMOJAraromux (GU3NYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

— XapaKTepU30BaTh TIIOOAIBHBIE TPOOJIEMBI, CTOSIINE TEepel] YeIOBEUYECTBOM: JHEPTreTHYECKHE,
CBIPBEBBIE, IKOJIOTUYECKUE, U POJIb (PU3UKU B PELUICHUH 3TUX MPOOJIeM; — OOBSICHITHh IPUHIIMUIIBI
paboThI U XapaKTEPUCTUKH U3YYCHHBIX MAIITUH, IPUOOPOB U TEXHUIECKUX YCTPOUCTB;

— OOBSICHATh YCJIOBUS TPHUMEHEHUS (DU3MUECKUX MOJENeld MpH perieHnH (PU3NYecKux 3amad,
HAXOJUTh aJIeKBATHYIO MIPEIJI0KEHHOM 3a/1aue (U3NUYECKYI0 MOIENb, pa3pelaTh npodaemMy Kak Ha
OCHOBE MMEIOLINUXCS 3HAHUM, TaK U IPU IIOMOILIHA METOJIOB OLICHKH.

BoinyckHUK Ha yrilyOJI€HHOM YPOBHE MOJIYYUT BO3MOXHOCTb HAyUHUTHCS:

— MPOBEPATh IKCIEPUMEHTAILHBIMA CPEJACTBAMU BBIABUHYTHIC THUIIOTE3bI, (HOPMYIHPYs IIelb
UCCIIEIOBaHMs, HA OCHOBE 3HAaHUsI OCHOBOMOJArarux (pu3nueckux 3aKOHOMEPHOCTEN U

3aKOHOB;

— ONUCBHIBATh M AaHAIM3UPOBATh IMOJNYUYEHHYIO B pe3yibTare MPOBEACHHBIX (PUINIECKUX
IKCIIEPUMEHTOB HH(POPMAITHIO, OTIPEACIISATE €€ IOCTOBEPHOCTh;

— IMIOHUMATh U OOBICHATH CUCTEMHYIO CBSI3b MEXAY OCHOBOIIOJIATAIOIIMMH HAYYHBIMU MOHSATUSMU:
MIPOCTPAHCTBO, BpEMsi, MaTepHs (BEIIECTBO, MOJIE), IBUKEHUE, CUIa, SHEPTHS;

— pelIaTh SKCIEPUMEHTAIbHBIE, KAYECTBEHHBIE U KOJIMYECTBEHHBIE 3aa4l OJIMMIIMAJHOTO YPOBHS
CII0)KHOCTH, MCIIONB3Yys (PU3MYECKHE 3aKOHBI, a TAaK)Ke YpaBHEHHS, CBs3bIBalolINe (pU3nUecKue
BEJIMYMHBI;

— aHaJU3UPOBATh TPAHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep
(byHIaMEHTAIBHBIX 3aKOHOB U OTPAHWUYEHHOCTH UCTIOJIb30BaHHUS YaCTHBIX 3aKOHOB;

— (opmynupoBaTh U peliaTh HOBBIE 3a/1a4M, BO3HUKAIOIINE B X0/Ie YUEOHO-UCCIIEI0BATENbCKON U
MPOEKTHOM JESATEIbHOCTH;

— YCOBEpIICHCTBOBATH MPUOOPHI K METO/IbI UCCIIEIOBAHMS B COOTBETCTBUU C MOCTABJICHHOM 3a1auei;

— UCIIOJB30BaTh METOJbl MAaTEMAaTHYECKOIO0 MOJCIMPOBAaHUA, B TOM YHUCJIE MPOCTEUIINE
CTaTHUCTUYECKUE METOMABI A1 00pabOTKH pe3yabTaTOB HKCIIEPUMEHTA

3CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJIMETA
3.1 O0obem yueGHOro nmpeaMeTa H BHIbI Y4eOHOI PadoThI

Buj yueOHoit padoThl O0bem B yacax




1 cemecTp 2 cemecTtp BCero
O0bem 00pa3oBaTeIbHON POrpaMMbl 84 74 130
MIPaKTUYECKHE 3aHATHUS 50 44 94
camocTosTelbHas paboTa 14 14 28
KOHCYJIbTALUH
IIpome:xxyTouHasi aTrecTamusi B popme 2 2
QG epeHIIMPOBaHHOTO 3a4eTa

3.2 Conep:kanue y4eGHOro mpeaMera.

Mexannka (244)

OcHOBBI KHHEMATUKH (84)

Tpaekropust. 3akoH aBwxkeHus. [lepemenienue. [lyts u nepemerienne. CpenHsis myTeBas CKOPOCTb.
MrHoBeHHas ckopocTb. OTHOCHUTEIBbHASL CKOPOCTh ABMXKECHMS Tell. PaBHOMEpHOE NPSMOIMHENHOE
JIBUKEHUE. Y ckopeHue. [IpsaMonnHeiiHoe ABUKEHHUE C OCTOSIHHBIM YCKOpeHueM. PaBHoniepemMeHHoe
npsMoiinHeiiHoe nBmxeHue. CBobonHoe najneHue Ten. KuHemarnka NepuoguuecKoro JIBHKEHHS.
BpamarensHoe 1 konebaTesbHOE IBUKEHUE MAaTEPUAIIBHON TOUKHU.

ITpenmeTrHble pe3ynbTaThl 00yYeHHs JAHHOM TEMbI ITO3BOJISIOT:

- JaBaTb OIPENCJICHMS IOHATHAM: MEXAaHWYECKOE [BH)KCHHME, MaTepualbHas TOYKA, TEJIO
OTCYETAa, CUCTEMA OTCYETA, TPAEKTOPHUS, PABHOMEPHOE IIPSIMOJIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE
U PABHO3aMEUICHHOE IPSAMOJIMHENHOE IBHKECHUs, PABHOIIEPEMEHHOE IBHUKEHHE, NEPHOIUYECKOE
(BpamaTenbHOE M KosiebaTeabHOe) ABMKEHHE, PaJlyC-BEKTOP, IEpeMeEIIeHNe, Iy Th, CPEIHSS MyTeBas
CKOPOCTb, MTHOBEHHASI 1 OTHOCHUTEIIbHASI CKOPOCTh, MTHOBEHHOE U LICHTPOCTPEMUTEIILHOE YCKOPEHUS,
[IEPUOJ U YaCTOTA BPALIEHUs, YTII0Bas U JIMHEIHAsA CKOPOCTH;

- IPUMEHSATH [IOJYYEHHBIC 3HAHUS JUI PELIEHUs IPAaKTUYECKUX 3a1ad.

OcHoBbl 1MHAMUKH (84)
ITpunuun orHocurenpHocTy INanuies. Ilepssiii 3akon Herorona. Bropoit 3akon Herorona. Tpetui
3akoH HproTona. I'paBuTanvonHass cuna. 3akoH BceMupHoro taroreHus. Cuna tsxectu. Cuna
ynpyroctu. Bec tena. Cuna tpenus. [Ipumenenue 3akonos HeroToHa.
[TpenmMeTHBIE pe3yabTaThl 00yUYEHUs JaHHON TEMbI TIO3BOJISIOT:

- JlaBaTb OIPEACIICHUs IOHATHUAM: HWHEpLUalbHas CUCTEMa OTCYETa, WHEPTHOCTb, CHUJIA
TSKECTH, CHJIA YIIPYTOCTH, CUJIa PEAaKIMK ONOPHI, CHJIA HATSDKEHUS, BEC TeJa, CHJIa TPEHMS MOKOs,
CUJIa TPEHHUs CKOJIBKEHHUS, CUJIa TPEHUS KaYCHUS;



(dbopMyIHpOBaTH MPUHIIMIT HHEPIIMH, TIPUHIUIT OTHOCUTENILHOCTH [ anuies, mpuHIHIT
CYNEPIO3ULIUH CUJI, 3aKOHBI HbIOTOHA, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOH ['yKa;

- pa3bACHATH NPEACKA3aTEIbHYIO U OOBACHUTEIbHYIO (YHKINU KIACCUIECKON MEXaHUKU;

- IPOrHO3MPOBATh BIIMSHUE HEBECOMOCTH Ha IOBEJEHHE KOCMOHABTOB IIPU UIMTEIbHBIX
KOCMHUYECKHX I0JIETaX;

- IPUMEHATH [IOJIyYE€HHbIE 3HAHUS JUIsl PEIICHUs IPAKTUUECKUX 3ajau.

3akoHbl coxpaneHus (84)
Hmnynbc MaTepuanbHON TOYKU. 3aKOH COXpaHEHHs umilysbca. Pabora cuibl. IloreHuumanbHas
sHeprus. IloTeHnnanbpHas >HEprus Tejla NPU I'PAaBUTAMOHHOM W YIPYIOM B3aUMOJCHCTBHSX.
Kunernueckast sHeprusi. MomHOCTb. 3aKOH COXpAaHEHHS MEXaHHUYECKOW sHepruu. AOCOIIOTHO
HEyIpyroe u abCoOJIIOTHO ynpyroe cTosikHOBeHMs. [IpenmeTHble pe3ysbTaTsl 00ydeHHUs! JaHHOU
TEMBI [103BOJISIIOT:

- JaBaTb ONPENCIICHUS IOHATHUAM: 3aMKHYTash CHCTEMa, pEaKTUBHOE JIBH)KCHHUE;
yCTOMUMBOE, HEyCTOW4YMBOE ¥  Oe3pa3nuyHOe pPaBHOBECHS; MOTEHIUAIbHBIC  CHIIBL,
KOHCEpBaTHUBHAsl cHCTeMa, a0COJIIOTHO YIPYTuil U aOCONIFOTHO HEYNPYTHi ylnapbl; pU3HUECKUM
BEJIMYMHAM: UMIIYJIbC CHJIbI, UMITYJIbC TeJla, padoTa CHUJIbl, NOTEHUHUANbHAs, KUHETHUUYECKas U
II0JIHAsl MEXaHNYECKasi SHEPIHsl; MOLIHOCTB;

- (QopMynHpoBaTh 3aKOHBI COXPAHEHUS HMIYJIbCa M DHEPrUU C YUYETOM TIpaHUI] HUX
IIPUMEHUMOCTH;

Papnen 2. MoJekyasipHas ¢pusuka

MouJiekyasipHasi CTPYKTYpa BemecTa (24)

Crpoenue aroma. Macca atomoB. Mosipnas macca. KonumdecTBo BemiectBa. ArperaTHbie
COCTOSIHUS BEIIECTBA.

[TpenmMeTHbIE pe3yabTaThl 00yUYEHUs JaHHON TEMbI IIO3BOJISIOT:

- JaBaThb OINpPEJENICHUS MOHATUSAM: MOJIEKYJa, aTOM, H30TOI, OTHOCHUTEJIbHAs aTOMHas
Mmacca, 1e(eKT Macchl, MOJIb, IOCTOsIHHAsA ABOra/ipo, (pa3oBblil epexo], NOHU3ALK, [1J1a3Ma;

-  DPa3bSCHATb OCHOBHbBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOCHUs
BELIECTBA;

- KJacCU(UIMPOBATh arperaTHble COCTOSIHUS BEIIECTBA;

- XapakTepHu30BaTh U3MEHEHUS CTPYKTYphI arperaTHbIX COCTOSIHUI BelecTBa MpH (ha30BbIX
nepexo/ax;

- (dopMynHupoBaTh yCIOBUS UACATBHOCTH Ia3a;

- OIKCHIBATh SIBJICHUE NOHU3ALINY;

MoJieky/JIsIpHO-KHHETHYeCKasi TEOPUs M1eaTbHbIX ra3os ( 84

Temmnepartypa. Ilkans! Temnepatyp. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.
VYpasuenue Knaneiipona— MenneneeBa. M3onpoiieccsl. U30Tepmuyeckuii mporecc.

N300apHslii nmponecc. M30xopHbIi nporecce

[IpenmeTHbIE pe3yabTaThl 00yUYEHUsI JaHHON TEMbI TIO3BOJISIOT:

- JlaBaTh ONpeEAETCHMs MOHATHAM: TeMIeparypa Teja, abCOMIOTHBIA HyNb TeMIEepaTyphl,
M30MPOLECC; U30TEPMUUECKU, N300apHBINA U N30XOPHBIH MPOLIECCHI;

- HUCIOJb30BaTh CTAaTHUCTUYECKUH TOAXOJ JJIs ONHCAaHUS IOBEACHHUS COBOKYIHOCTH
0O0JBIIOrO YKClia YacTHUll, BKIIOYAIOMIMNA BBEJIEHHE MUKPOCKOMHYECKUX M MAKPOCKOMHYECKHX
[1apaMeTPOB; ONHUCHIBATh IIPOLIECCHI, T03BOJISIONINE YCTAHOBUTD JJIS Fa3a B3aUMOCBSI3b MEXKIY €T0
JaBJIeHHEM, 00BEMOM, MacCcoi U TEMIIepaTypou;

OOBSICHATB T'a30BbIe 3aKOHBI HA OCHOBE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHHS
BEIIECTBA;

- TIPUMEHATH MOJY4YEHHbIE 3HAHMUS K OOBSICHEHHUIO SIBICHUN, HaONIOJaeMbIX B IPUPOJIE,
ObITY.

OcHoBbl TepmoannamMuku (104) Buytpennss sneprus. PaboTa raza npu paciimpeHuu U CKaTHH.
Pabora raza npu uzonpoueccax. IlepBblii 3akoH TepMoanHaMuku. [IpuMeHeHne nepBoro 3aKoHa



TEPMOIMHAMUKH JJIS1 U30TIpoLieccoB. AanabatHslii npouecc. Ternossie qurarenu. Bropoii 3akox
TEPMOJUHAMUKHU.
[TpenmeTrHbIe pe3ynbTaThl 00YYSHHS JAHHOU TEMBI TTO3BOJISIOT:

- JaBaTb  ONpEAETCHHUS  IOHATHAM: 4YHMCIO  CTelneHed  cBoOOIbl,  TemI000MEH,
TETUIOM30JIMPOBAHHAS CUCTEMa, alnabaTHBIN MPOIIEeCC, TEIUIOBBIC IBUTATEIH, 3aMKHYThIH LUK,
HeoOpaTUMBbIH npouecc; (pU3NMUECKUM BEJIMYMHAM: BHYTPEHHSS 3HEPrusi, KOJIMYECTBO TEIUIOTHI,
KII[ TennoBoro aBuraress;

- OOBACHATH OCOOCHHOCTH TEMIIEPATYPhl KaK IMapaMeTpa COCTOSHUS CHCTEMBI;

- HaOmoJaTh U MHTEPIPETUPOBATH ABJICHMS, WUIIOCTPUPYIOLIMX W3MEHEHHE BHYTpPEHHEH
SHEPTUU TeJia P COBEPIIEHUH paboThl, aBrneHune 1uddysuu;

- OOBACHATH NPUHLUI JEHCTBUS TEIUIOBBIX JBUraTeeH;

- ouenuBarh KIIJI pa3nuuHbIX TEMJIOBBIX JABUTATeNel; (OPMYIHPOBATH 3aKOHBI
TEPMOJUHAMUKU;

- Jlenath BBIBOJ O TOM, UTO siBJIeHHE AU(Py3un sBiseTcst HeOOPATUMBIM IPOLIECCOM;

- IPUMEHATH MOJYYEHHBIE 3HAHMS 10 TEOPUM TEIUIOBBIX JBHUraTelIe M1 paluOHAIBHOTO
IPUPOONOIL30BAHUS U OXPaHbl OKpYXKaroILel cpesibl DIeKTpoAnHaMuKa (25 1)

Paznea 3. OcHOBBI 2JIEKTPOAUHAMUKH

duexkTpuyeckoe moJie (164)

Onexrpuueckuid 3apsan. KBantoBanue 3apsja. DnekTpusauus Teid. 3aKOH COXpaHEHUs 3apsja.
3akon Kynona. PaBHoBecue craTMueckux 3apsioB. HamnpsykeHHOCTb JIEKTPUYECKOTO IIOJIA.
JIluHMKM ~ HaNpsHKEHHOCTH  DJIEKTPOCTATUYECKOTO  ITOJIS. ITpuHmn CYNEPIIO3HULINH
aJeKTpocTaThuyeckux  mosedl. PaGora cun  anmekrpoctatmyeckoro  mois.  IloreHuman
NeKTpocTaTuyeckoro mnosst. PasHocTs moreHnmanos. M3mepeHue pasHOCTH IOTEHUMAIOB.
DIEKTpUYECKOe IoJIe B BelecTBe. [IMdIIEKTpUKH B 3JIEKTpocTaTUUecKoM mose. [IpoBonHuku B
NEKTPOCTAaTUYECKOM  nojie.  PacnpeneneHue  3apsgoB 10 MOBEPXHOCTH  IIPOBOJHHUKA.
DIEKTPOEMKOCTh YEIMHEHHOIO IIPOBOJAHMKA M KOHJEHCATOpa. DHEprus 3JEKTPOCTaTHYECKOIO
IOJISL.

[TpenmeTtHble pe3ynbTaThl 00yYeHHS JAHHOM TEMBI ITO3BOJISIOT:

- J1aBaTh OIPEJCIICHUS IOHATUAM: TOYEYHBIM DJIIEKTPUYECKUN 3apsAll, IJIEKTPUYECKOE
B3aUMOJICUCTBUE, JIEKTPU3ALUA TEII, JICKTPUYECKU U30JIUPOBAHHAS CUCTEMA TEIL, DJIEKTPUYECKOE
nouie, JIMHUU HaIIPSKEHHOCTH AIEKTPOCTATUYECKOTO 0JIA; HaIpsKEHHOCTh
AIIEKTPOCTATUYECKOTO MOJIsA; (PU3NUYECKOI BETMUNHE;

-  OOBSACHATH NPUHLHUII JEHCTBUS KPYTUIBHBIX BECOB, CBETOKONMPOBAILHOW MAIIUHBI,
BO3MOYKHOCTb MCIIOJIb30BAHUSA SIBJICHUS DJIEKTPU3ALUU NPU IOJYYCHUH JAKTHIOCKOIUYECKHUX
OTIEYATKOB;

- (GopMyIHUpOBaTh 3aKOH COXPaHEHMSI JJIEKTPUUECKOr0 3aps/ia U 3aKkoH KyioHa, rpaHuIlbl UX
IIPUMEHUMOCTH;

YCTaHABIMBATh AHAJIOTHIO MEX 1y 3aKOHOM KyJloHa M 3aKOHOM BCEMHUPHOTO TATOTECHMS;

- ONUCHIBaTh JAEMOHCTPALMOHHBIE SKCIIEPUMEHTHI 10 AJIEKTPU3ALUU TeJI U OOBACHATH UX
pE3yIbTaTHI;

- TNPUMEHATH MOJy4YEeHHbIC 3HAHMS I OOBSICHEHHS HEH3BECTHBIX PaHEe AIEKTPHUECKUX
SIBJICHUU.

- J1aBaTb OIPEHCIICHUS IOHATUSAM: DKBUIIOTEHLMAJIbHAs IIOBEPXHOCTb, KOHACHCATOP,
CBOOOJHBIE U CBSA3aHHBIE 3apsA]bl MPOBOAHUKH, JUIIEKTPUKHU, MOTYINPOBOAHUKH; (PUIUUECKHM
BEIIMYMHAM: TOTCHLHAJ DJIEKTPOCTATUYECKOIO IOJIsA, Pa3HOCTh IMOTEHIMAJIOB, OTHOCUTEIbHAsS
JUAJIEKTPUYECKass TMPOHUIIAEMOCTh CpPENbl, JJIEKTPOEMKOCTh YEIMHEHHOIO IIPOBOJHUKA,
JJIEKTPOEMKOCTb KOHIEHCATOPa;

- Ha0JI0JaTh U MHTEPIPETUPOBATH SIBICHUE IEKTPOCTATUYECKON MHTYKIIUH;

- OOBSACHATH MPUHLMUI OYUCTKH Ta3a OT YrOJIbHON MBUIU C MOMOIIBIO AIEKTPOCTATUUECKOTO
bunbTpa;



- OOBSCHATH 3aBUCUMOCTb JJIEKTPOEMKOCTH ILIOCKOTO KOHIEHCATOPA OT TUIOIIA M TJIACTUH
Y PACCTOSIHUS MEXK]ly HUMU;

- TPHUMEHATH MOJyYCHHBIC 3HAHUS Ui OOBSICHEHUS HEM3BECTHBIX paHEE SJEKTPHUUCCKHUX
SIBJICHUI
I[ocTossHHbIN 1eKTpUYecKuii TOK (164)

OnekTpuyeckuit Tok. Cuna Toka. Mctounuk Toka. ICTOUHHMK TOKa B 3JIEKTPUUYECKOM 1IEIH.
3akon OMa 1J11 OJHOPOAHOTO MPOBOAHMKA (ydacTka menu). COnpoTHUBICHUE MPOBOIHUKA.
3aBUCHUMOCTH yI€TBHOT'O COMPOTUBIICHUS MPOBOJHUKOB U TOJIYIIPOBOJHUKOB OT TEMIIEPATYPHI.
CaepxnpoBoanuMocTb. CoeTMHEHUs MPOBOIHUKOB. PacueT conpoTUBIEHUS SIEKTPUIECKUX
nenei. 3akoH OMma 11 3aMKHYTO#H 11enu. PacdeT cuiibl TOKa U HANPSKEHUS B 3JIEKTPUUYECKUX
uernsix. MI3amepenue cuibl ToKa U HanpsbKeHud. TermioBoe IeUCTBUE AIEKTPUIYECKOr0 TOKa. 3aKOH
Jbxoyns—IJlenna. IIpeameTHbie pe3yibTaThl 00Y4YEeHHUs JaHHOW TEMBbI TO3BOJISIOT:

- J1aBaTh OMNpPEICICHUS MOHATHUIM: JIECKTPUUYECKUN TOK, TOCTOSSHHBIA SJIEKTPUYECKUM TOK,
HMCTOYHHUK TOKA, CTOPOHHHUE CHUJIBI, JIbIpKa, MOCIEJOBATEIbHOE U IMapauieIbHOEe COCAMHEHUE
MPOBOJIHUKOB, (DU3WYECKUM BeIMYMHAM: cuia Toka, JJIC, compoTHBICHHE MPOBOJIHHKA,
MOIIIHOCTb 3JIEKTPUUYECKOTO TOKA;

- OOBSCHSTH YCIOBUS CYIIECTBOBAHMSI ANEKTPUUECKOTO TOKa, POpMYITUPOBAThH 3aKOHBI OMa
JUISL OJTHOPOTHOTO TIPOBOJHUKA, JIJISl 3aMKHYTOM 1IETMH C OJTHUM M HECKOJIbKUMHU UCTOYHUKAMH;

- HaOmIOJaTh U MHTEPIPETUPOBATH TEIUIOBOE JIEHCTBUE JJEKTPUUECKOTO TOKa, Mepenady
MOIIIHOCTH OT UCTOYHHUKA K TTOTPEOUTEIO;

- HCIOJb30BaTh 3aKOHBI OMa JIJ1s1 OTHOPOIHOTO MTPOBOJIHUKA M 3aMKHYTOM 1I€ITH, 3aKOH
Jxoyis - JIeHna i pacuera 3JIeKTPUYECKUX Lienen
MarnuTtHoe noJie. JjekTpomarnetusMm (164)

MaruutHoe B3aumojeicTBHEe. MarHuTHOe MoJie AJIEKTPUYECKOro TOKa. JIMHMM MarHUTHOMN
UHAyKIUU. JleficTBre MarHuTHOTO TOJIsl Ha MPOBOAHUK ¢ TokoM. Crita Ammnepa. Pamka ¢ Tokom B
OJIHOPOJIHOM MAarHUTHOM 1oJje. JlelicTBMe MAarHUTHOIO IMOJISI HAa JBHXKYLIUECS 3apsyKEHHbIE
gactunpl. Cuna Jloperma. Macc-cniektporpad u 1MUKIOTpOH. [IpocTpaHCTBEHHBIE TPaeKTOPHH
3apsHKEHHBIX YaCTHUI[ B MAarHUTHOM Mojie. MarHUuTHBIE JIOBYUIKH, paJudallMOHHBIE TOsica 3eMIIH.
B3aumoneiicTBrue 351eKTpUUECKUX TOKOB. MarHUTHBIM MOTOK. DHEPTUsi MATHUTHOTO TIOJISI TOKA.
OJ1C B IpOBOJHUKE, IBUKYIIEMCS] B MAHUTHOM TI0JI€.

OnexkTpoMarHuTHass UHAYKLIKA. CrocoObl MOMy4eHHs WHAYKIMOHHOro Toka. OmbiTel ['eHpH.
Hcnonb3oBaHue >3IEKTPOMAarHUTHOM MHIAYKIMM Pe3ucrop B LENM MEPEMEHHOI0 TOKa.
KoHnnencarop B 1ienu nepeMeHHOTo Toka. KaTymika HHAYKTUBHOCTH B IIEMU MEPEMEHHOTO TOKa.
CB0OOIHBIE TAPMOHUYECKHE AIEKTPOMAarHUTHbIE KoJeOaHus B KoieOaTeIbHOM KOHTYpE.
KonebatenbHblil KOHTYD B 1M IEPEMEHHOTO TOKA.

[IpenmMeTHBIE pe3yabTaThl 00yUEHUs JAHHOW TEMbI TTO3BOJISIOT:

- JaBaTh OMpPEJEICHUS TOHSATUSM: MAarHUTHOE B3aUMOJICUCTBUE, JIMHUM MAarHUTHOU
WHIYKIMHA, OJHOPOJHOE MAarHUTHOE MoJie, COOCTBEHHAs! MHIAYKIHS, (U3NIECKUM BEIHUNHAM:
BEKTOp MArHUTHOW WHIYKIWHU, MArHUTHBIM TIOTOK, cwia Awmmepa, cwia JlopeHia,
WHJIyKTUBHOCTb KOHTYpPa, MArHUTHAs POHUIIAEMOCTh CPE/IbI;

- ONMMCHIBaTh (yHIAMEHTaJdbHBIE (PU3WYECKHE OMBITHI OJpcTrena U Ammepa, MOBEICHUE
PaMKH C TOKOM B OJJHOPOJHOM MAarHUTHOM I10Jie, B3aUMO/JIEUCTBUE TOKOB;

- OMNpeNeNsITh HANpaBJICHHE BEKTOPa MAarHUTHOW WHAYKIIMM W CHJIbI, JEHCTBYIOIIECH Ha
MIPOBOJIHUK C TOKOM B MarHUTHOM I10JIE;

- ¢opmupoBaTh MpaBUiIO OypaBUYMKa M MPABHIO JIEBOM PYKH, MPUHIUIBI CYNEPIO3UIINH
MarHUTHBIX TIOJIeH, 3aKOH AMTIIepa;

- OOBSICHATh  TPHUHIIMII JICHCTBUS 3JEKTPOU3MEPUTEITHHOTO npubopa
MarHUTORJIEKTPUUECKONW CHCTEMBI, SJIEKTPOABUTATEINS IIOCTOSSHHOTO TOKAa, Macc-creKkTporpada
Y UUKJIOTPOHA;



- HCCIIEZIOBATh MEXaHW3M OOpa30BaHHUs M CTPYKTYpY PaJAMAlMOHHBIX TOSCOB 3eMilH,
MIPOrHO3UPOBATh U aHATU3UPOBATH UX BIUSHUE HA KU3HEACITEILHOCTD B 3¢MHBIX YCIOBHUSX.

- JaBaTh ONpEACTCHUS IMOHITUAM: DJIEKTPOMArHUTHAs WMHIYKLHWS, WHIYKIIHOHHBIH TOK,
CaAaMOUHIYKIUS, TOKM 3aMbIKaHUSI U pa3MbIKaHUA, TpaHCPopMmaTop; (PU3MUECKUM BEIUYUHAM:
KO3 pHUIHUEeHT TpaHchopMaInu;

- OIMCBIBATH IEMOHCTPALMOHHBIE ONbIThl Dapasies ¢ KaTylIKaMy U IIOCTOSIHHBIM MarHUTOM,
onbIThl ['eHpH, sIBIIEHUE 2JIEKTPOMAarHUTHON MHAYKLIWU;

- MPHUBOAMWTH MPHUMEPHI HCIOJIB30BAHMS SIBJICHUS DSJICKTPOMATHUTHOW WHAYKIUU B
COBPEMEHHOM TEXHUKE: JIETEKTOpe MeTajljla B a’poropTe, B MOE3/le Ha MAarHUTHOM MOIYIIKE,
ob1ToBEIX CBU-neuax, 3anmucy ¥ BOCIPOU3BEIeHNH HH(POPMAIIMY, B TEHEPATOPaxX MePEMEHHOTO
TOKa; O0BSACHATH MPUHIUIIBI [IEPEIayy FIEKTPOIHEPTHH Ha OOJIbIINE PACCTOSHUS.

N3aydyenue u 1npueM 3JIeKTPOMArHUTHBIX BOJH paauo- u CBY-guanazona (8u)
DONeKTpOMarHUTHbIE BOJHBL. PacmpocTpaHeHue SJIEKTPOMAarHUTHBIX BOJIH. HEprus,
IepeHoCcuMas 3JIEKTPOMAarHUTHBIMU BOJHAMH. JlaBleHHE M HMMIIYJIbC JIEKTPOMAarHUTHBIX
BOJIH. CIIeKTp 2NIeKTPOMarHUTHBIX BOJIH. Paguo- u CBU-BoaHBI B CpecTBaX CBS3U.
Pangnorenedonnas cBs3b, paivoBeNIaHHE.

[IpenmeTHbIE pe3yabTaThl 00yUEHUs JAHHON TEMbI TTO3BOJISIOT:

- JlaBaTh OIpEENICHUs] NMOHATHUSM: 3JEKTPOMAarHuTHas BOJIHA, Oerymias rapMOHHYEcKas
JNIEKTPOMArHUTHAs  BOJHA, IUIOCKOMOJSPU30BaHHAs (WM  JIMHEHHO-TIOJISIPU30BaHHAs )
AJIEKTPOMArHUTHAS BOJIHA, INIOCKOCTH MOJIIPU3AINHN HJIEKTPOMArHUTHOM BOJHBI, (PPOHT BOJIHHI,
Ty4, paANOCBA3b, MOAYJISIUS U JEMOTY AN CUTHAJA, aMIUTUTYAHAs] U YaCTOTHASI MO JISIIIHS;
¢U3NYeCKUM BEIMYMHAM: JUITMHA BOJIHBL, MOTOK ASHEPIMH W IUIOTHOCTH IIOTOKA SHEPrHU
ANEKTPOMArHUTHOM BOJHBI, HHTEHCUBHOCTH 3JIEKTPOMAarHUTHOMN BOJIHBI;

- OOBSICHATH 3aBHCHUMOCTh HMHTEHCHUBHOCTH JJICKTPOMArHUTHOW BOJIHBI OT YCKOPEHHS
U3JTydarolel 3apspKeHHOM YacTHIIbI, OT PACCTOSIHUS 10 UCTOYHMKA U3JIyUYEHHUS U €r0 YacTOThI;

- ONUCHIBATH MEXAHU3M JIaBJICHUS 3JIEKTPOMArHUTHON BOJIHBI,

- KJIaccu(UIMPOBATh TUAMTA30HBI YACTOT CIIEKTPA AIEKTPOMArHUTHBIX BOJIH;

I'eomerpuueckasi ontuka (84)

[Tpunuun I'toiirenca. Otpaxenue BoiH. [Ipenomnenue BonH. ucnepcus ceera. [locrpoenne
n300pakeHN M XoAa Jyded mnpu npenomsieHuu cBeTa. Jluu3pl. CoOuparoniye JIMH3BIL.
N3o0paxkenune mpeamera B cobuparomiei juH3ze. Dopmynia TOHKOW COOMpArOIIe JTHUH3HI.
PaccenBaronue nmH3bl. M300pakeHue mnpeamera B pacceuBaroleil jauH3ze. DokKycHoe
paccTosiHUE M ONTHYECKAasl CUjla CUCTEMBI U3 ABYX JIMH3. YenoBeueckuil ria3 Kak onTuyecKas
cucreMa. OnTHyecKkue NpruoOOopskl, yBEIHMUUBAIOIINE YTOJI 3pEHHSL.

[IpenmMeTHbIE pe3yabTaThl 00yUYEHUs JaHHON TEMbI TIO3BOJISIOT:

- JlaBaThb ONpEJeNeHUs] MOHATHAM: MepeiHuil (pOHT BOJHBI, BTOPHUUYHBIE MEXaHHYECKUE
BOJIHBl, MHHUMOE€ U JEHCTBUTEIBHOE HW300pa)KeHMsI, IpPEIOMIIEHUE, IIO0JHOE BHYTpPEHHEE
OTpa)KeHHe, AMCIIEpPCUsl CBETa, TOYEUHBIH HMCTOYHHMK CBETa, JHMH3a, (hOKanbHas IUIOCKOCTH,
aKKOMOJallug, Jiyna; (U3MUECKUM BEJIMYMHAM: YTOoJl NaJACHUS, YroJd OTpPaXXeHHs, Yroil
MpEeIOMIICHHUs, aOCONIOTHBIA MOKa3aTesb MPEJOMIICHHUS CPEeZbl, Yrojl MOJHOTO BHYTPEHHETO
OTpPaXEHHUS, MPEIOMIISIOIUN yTroJ MPU3MBbI, JUHEHHOE yBEJIWYEHHE ONTHYECKOW CHUCTEMBI,
ONTUYECKAs CUJa JIMH3BI, [IONEPEYHOE YBEIUUYEHHUE JIMH3BI, PACCTOSIHUE HAWIYYILEro 3pEHus,
YIJIOBOE YBEIINYEHHUE;

- HaOIIOAAaTh U MHTEPHPETUPOBATH SBJIECHUS OTPAXEHUS U MPETOMIIEHUS] CBETOBBIX BOJIH,
SIBJICHHE MTOJTHOTO BHYTPEHHETO OTPAXKEHUS, SIBIICHUS TUCTIEPCUH;

- (opmynupoBaTh npuHLUI [1oiireHca, 3aK0H OTpa)K€HUs BOJIH, 3aKOH MPETOMIICHUS

- CTPOMTbH M300paXKEHUsI U XOJ Jydel NMpH MPeTOMIIEHHH CBEeTa, N300pakeHue MpeaMeTa B
coOuparoieil U pacCeMBarOIICH JTMH3aX;

- ONpeAesATh MOJ0KEHUS N300pakeHHs IPeAMETa B JIMH3E C TTOMOIIbI0 (hOPMYJITbI TOHKOH
JIUH3BI,



- aHAJIM3MPOBATH YEIOBEUYECKUH I1a3 KaK ONTHUECKYIO CUCTEMY;

- KOPpPEKTHpPOBaTh C MOMOILBIO OYKOB AE(EKTHI 3peHUsi; OOBSICHATh NPUHLMI JIeHCTBUSA
ONTUYECKUX MPHUOOPOB, YBEIMYMBAIOIIUX Yrojl 3pEHUs: JyIy, MHKPOCKOII, TEJIECKOI;
IIPUMEHSTH [10JTy4YEHHbIC 3HAHUS J1JIs pEIICHUs IPAaKTUUECKUX 3a1au.

BosHoBas onTuka (64)

Wutepdepeniiys BonH. Bzaumuoe ycuiieHue u ocinabiieHue BOJIH B IPOCTPAHCTBE.
Wntepdepenuus ceta. Audpakuus ceera. udpakinonHas pemeTka.
[TpenmeTtHbIe pe3ynbTaThl 00YYSHHS JAHHOW TEMBI TTO3BOJISIOT:

- JlaBaTb ONpEAEICHMs INOHATUSAM: MOHOXPOMATHYECKas BOJIHA, KOTE€PEHTHBIE BOJHBI U
UCTOYHUKH, BpEMsI M JJTMHA KOT€PEHTHOCTH, TEOMETpUYECKast pa3HOCTb X0J1a UHTEP(HEPUPYIOLIHX
BOJIH, MEpPHOJ M pa3peuaronas ClocoOHOCTh IU(PAKIMOHHON PpELIeTKH, HHTeppepeHIus,
MPOCBETIICHUE ONTUKH, Audpakmus, 30Ha DpeHens; GU3MUESCKUM BeIHMYMHAM; HAOIIOAATh U
UHTEPIPETUPOBATh PE3yJIbTaThl (OMUCHIBATH) HAOIIOAAEMBIX SIBICHUM HHTepQEepeHIn |
TUu(paKIUU CBETA,

- (opmynupoBats npuHuun I'roiirenca—®peHens, ycloBUsI MUHUMYMOB M MakCHMYMOB
npu HWHTEPPEPEHIMH BOJH, YCIOBUS IU(PPAKIMOHHOTO MHUHMMyMa Ha INEIW M TJIaBHBIX
MaKCHUMYMOB IIPU JU(PPaKLUU CBETA HA PELIETKE;

- ONHUCHIBATh OKCIEPUMEHT 110 HM3MEPEHHIO [UIMHBI CBETOBOH BOJHBI C IOMOIIBIO
TU(PPaKLUOHHON PELIeTKH;

- OOBACHATH B3aMHOE YCUJICHHE U OCJIabJIeHHE BOJIH B IPOCTPAHCTBE;

- Jlenath BBIBOJBl O PACHOJOXKEHUU JU(PPAKIMOHHBIX MHHHMMYMOB Ha »JKpaHe 3a
OCBEIICHHOM LIEJbIO;

- BBIOMpATH crI0CcO0 MOTYYECHHUSI KOTEPEHTHBIX HCTOYHUKOB,;

- paznuuaTh JUQPPAKLUMOHHYIO KapTUHY Npu JIu(ppakiMy CBeTa Ha IIeJW U Ha
TU(PPaKINOHHON pPeleTKe.

KBaHTOBasi TEOPUA 3JIEKTPOMATHUTHOIO U3JaydeHus (204)
TermuoBoe wu3nyudenue. dorodrdpdexr. KopmyckyinspHo - BOJHOBOHW ayanw3Mm. BoiaHOBBIE
cBoiicTBa yactul. CtpoeHue aroma. Teopus atoma Bojpopona. [lornomenue u u3nyueHue
cBera atoMoM. CocTtaB aTOMHOTO siipa. DHEPrusl CBS3M HYKJIOHOB B simpe. EctecTBeHHas
pPaTMOaKTUBHOCTb. 3aKOH pPaJUOAaKTUBHOIO pacmaaa. VcKyccTBeHHas pajgMOaKTHUBHOCTD.
Hcnonbs3oBanne s>HEprum JeneHus saep. SnepHas sHepreruka. TepMOsiIepHBIA CHHTES.
SAnepnoe opyxue. buonornyeckoe neficTBue paJOaKTUBHBIX U3ITyYCHHH.
[IpenmerHbie pe3ynbTaThl OOydYEHHs] JAHHOW TEMBI TO3BOJISIFOT: — JaBaTh OIPECIICHUE
NOHATHUI: TEIIOBOE M3JIydeHHUe, abCONOTHO yepHoe Teno, (GoTodddext, hoTOINEKTPOHBI,
($OTOTOK, KOPITYCKYJISIPHO-BOJIHOBOH yajl3M, SHEPreTHUECKUI ypOBEHb, paboTa BBHIXOAA,
KpacHas rpaHuua Goroapdexra;

- Pa3bsSCHATH OCHOBHBIE MTOJIO’KEHHSI BOJIHOBOW TEOPUH CBETA, KBAHTOBOM I'MITOTE3a
IInanka, Teopun aroma BOAOPOA;

- (opmynupoBath poTorddexra, nocrynars! bopa;

- OLEHUBATh KMHETUYECKYIO SHEPTHUIO AEeKTpoHa pu (oTtorddekTe, IINHY BOJIHBI CBETA,
HCITyCKaeMOI'0 aTOMOM BOJIOPO/Ia;

- ONHCHIBATh NPUHIMITAATBHYIO cXeMy ombITa Pesepdopia, mpeuioxkuBIiero miaHeTapHy o
MOJIeNIb aTOMa;

- JaBaTh OIpEJCNICHUs] TOHATHUAM: MPOTOHHO-HEUTpPOHHAs MOJENb s/Ipa, W30TOIIBI,
pamMOaKTHBHOCTh,  aimbda- W  OeTa-pacmaja,  raMMa-u3lydeHHe,  HMCKYCCTBEHHas
PallMOAaKTUBHOCTb, IIEMHAsi pPEaKUus MAEJCHUS, SACPHBII peakTop, TEPMOSIEPHBIN CHUHTE3;
(GU3NYeCKUM BeJMYMHAM: YIeNbHAas JHEPTus CBS3M, MEPUOJ IOJypacraja, aKTHBHOCTb
pPallMOAKTUBHOTO BEIECTBA, DJHEPreTMYECKH BBIXOJ SACPHOM peakuuu, KOdIPPHUIHUEHT
pa3sMHOXKEHUSI HEUTPOHOB, KPUTHYECKAsE Macca, J103a MOTIIOMIEHHOTO U3TYYeHHUs, KOO DUITHESHT
Ka4yecTBa;



- OOBSICHATH MPUHIIMIT JEHCTBUS SIIEPHOTO PEAKTOPA;
- OO0BSACHATH CIIOCOOBI 0OecTIeueHns 0€30IMaCHOCTH SAEPHBIX peakTopoB U ADC;
- MPOTHO3UPOBaTh KOHTPOJIHMPYEMBIH ©CTECTBEHHBIM paJuallMOHHBIA (OH, a TaKKe

palMOHAIBHOE MPUPOIOINOIb30BaHUE ITPU BHEAPEHHUH YIIPABIISIEMOIO TEPMOSIEPHOTO CUHTE3a
(YTC).



4 TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O ITIPEAMETA

Ne Pazgen, Tema Koa | Bua 3ansitusi | YpoBeHb
n/n -BO YCBOCHHUA
yac
Pa3znen 1. Mexanuka
OcHoBbI kMHeMAaTHKH (84)
1. Mexannyeckoe nBukeHUE. OTHOCUTENBHOCTH JBHKEHUS. KOMOMHHUPOBaH 2
Cuctema orcueta. Tpaektopus. [1yTs. [lepememnienue. 2 | HO®
PaBHOMepHOE nipsiMoinHeHOE ABUKeHne. CKOPOCTb.
2. Pemenune 3amau mo Teme «llepememenune. CkopocTb.| 2 MPAKTUKYM 3
[TpsimonHetHOE PaBHOMEPHOE JABHKEHUE)
3. VYckopenue. [IpsmonnHeitHOe TBUKEHUE C TOCTOSHHBIM KOMOMHHPOBAH 2
YCKOpEHUEM. YpaBHEHHE pABHOYCKOPEHHOTO U 2 | HOe
PaBHO3aMEIJIEHHOTO JIBHKEHUM.
Pemenne 3amau mo teme «lIpsmonuHeiiHoe NBHXKEHHUE C
MIOCTOSTHHBIM YCKOPEHUEM»
4. Kunemartuka BpalllaTeIbHOrO JTBUKCHHUSI. KOMOMHHUPOBAH 2
LlenTpocTpeMuTebHOE YCKOpeHHE. Penienne 3anad o teme| 2 HOE
«KunemaTrka nepuoinyeckoro JIBUKEHUS
CPC | Camocmosamenvuas paboma omeooumcsi Ha padbomy ¢ mexkcmamu YYeOHOU U CHPABOYHOU

Jumepamypou Ha cocmasierue obodowarouel madbauysvt « OCHO8HbIE POPMYIbL 8 KUHEMAmMuKe» U

H0020MOBKY K KOHMPOIbHOMY MeCmuposanuro 24

OcHoBbI THHAMUKH (84)

5. [Tpuniun  otHocutenbHocTH [anmunes. IlepBblit  3akoH KOMOWHUPOBaH 2
Herotona. Macca. Cwra. Cnoxenue cui. Bropoit 3akon | 2 HOE
Herorona. Bzaumopeicraue Ten. Tpetuit 3akoH HeroToHa

6. | Cuma tpenus. Bunst Tpenus. Cuna ynpyroctu. 3akon ['yka. | 2 | KOMOMHHPOBaH 2

HOE

7. 3aKoH BCEMUPHOTO TATOTeHUs. | paBuTanmonnas cuna. Cuna| 2 | KOMOMHHPOBaH 2
TsDKECTH. [IBI)KEHUE Tena B TPaBUTALMOHHOM IIOJIE. HOE

8. Pemenue 3anau no teme «3akonbl HetoToHa. Cubl B 2 MIPAaKTUKYM 3
MEXaHHKE»

CPC | Camocmosmenvuas paboma, omeooumcs Ha pabomy ¢ mekcmamu y4eOHou u OONOJIHUMENbHOU

Jaumepamypsl Ha n0020MOBKY K KOHMPOAbHOMY mecmuposanuio no meme « OCHo8bl OuHaMuKu» 2y

3akoHbl coxpaHeHnus (84)

9. | Ummynbc Tena. 3aKOH COXpaHEHUS! UMITylibca. Pemenne 3amayu| 2 KOMOWHUpOBaH | 2
10 TeMe «3aKOH COXPAaHEHUs] HUMITYJIbCa TeIa» HOE

10. | Mexanuveckas pabora. MOITHOCTb. 2 | KOMOMHHPOBAH 2

HOe

11. | [loreHuuanbHast SHEPIHs. [TorenunaneHbIe u 2 | KOMOMHHPOBAH 2
HeMoTeHIUaNbHble cuilbl. Kunetnueckas sHeprust. 3akoH HOE
COXpaHECHHSI YHEPTHH B MEXaHHKE

12. | Pemenne 3amadu 1O TeMmMe «3aKOH COXpaHEHHUs TOJHOW| 2 MPAKTUKYM 2
MEXaHUUECKOW SHEPTUN»




CPC

Camocmosmenvhas pa60ma oOmeooumcs Ha pa6omy C mekcmamu y'-l€6HMKa, KOHCnekmamu Jlel('l/ﬂ/llz

u cocmasneHue 0boowarouel madbauysbl no meme « 3aKOHvl COXPAHeHUs: 8 MexanurKe» 24

Panen 2. MoJiekyasipas pusuka

MouJiekyJisipHasi CTPYKTYpa BelecTsa (24)

13. | Macca atomoB. MounspHas macca. KonnuectBo BemectBa. Modb. JEKLIHS

ITocrosiHHas ABoraapo. ArperaTHble COCTOSIHUS BEIIECTBA
MouiekyasIpHO-KHHEeTHYeCKASl TeOpus uaeajbHbIX ra3oB ( 84)

14. | Ocuoubie monoxkeHus MKT um ux ombeiTHOE OOOCHOBaHUE. KOMOWHHPOBaH
[TonsTust wupgeasbHOrO Trasa W Bakyyma. AOCOIIOTHas HOE
temneparypa. CBsa3b TemIepaTypbl CO CpeIHEH KHHETHYECKON
SHEPIrueil 4YacTull BELECTBA.

15. | OcnoBHoe ypaBuenue MKT. MW3omnpomeccel. VYpaBHeHHE KOMOWHUPOBaH
MenneneeBa-Knanelipona u ero NpuMEHEHHUE K U30IIPOLIECCAM. HOE

16. | ['a3oBble 3aKOHBI ITpH U3oIMpolieccax. Mx rpaduyeckoe KOMOMHHPOBaH
n300paxKeHue. HOE

17. | Pemenue 3ana4 no teme «l'a30Bble 3aKOHBI IIPU U30IIPOLIECCAX)» MPAKTUKYM

OcHoBbl TepmoauHamuku (104)

8. BHyTpeHHss sHeprus uaeanbHoro rasa. J[Ba cnocoda u3MeHeHus KOMOMHHUPOBAH
BHYTpEHHEN 3Hepruu. KonudecTBo TeIoThl. HOE

19. | PaGora raza mpu  wm3ompoueccax. IlepBoe  Havayo KOMOWHHUPOBaH
TepMoauHamMuKku.  IlepBoe  Hawano  NPUMEHUTENBHO K HOE
n30Ipoueccam

20. | Pemenwue 3amau o reme «BHyTpenHss saeprusi. Pabora raza npu MPaKTUKYM
M30IIPOLECCAX )

21. TermoBble  nBurarenu.  KIIJ[  TemmoBoro — aBurartesns. KOMOWHHUPOBaH
Pemenue 3anau no teme «IlepBblil 3aKOH TEPMOAMHAMUKH. HOE
TenuoBsle JBUTATENN

22. | Bropoe Hadanao TEpMOAMHAMHUKY U €T0 CTATHCTUYECKOE KOMOMHHUPOBaH
HCTOJIKOBaHUE. HOE

CPC | Camocmosmenvuas pabomer no meme «(OCHO8bL MONEKYIAPHO KUHemUYeckou  meopuuy
0MBOOUMCS HA NOO20MOBKY K 3ayemy 54
Pa3nes 3. OcHOBBI 2JIEKTPOANHAMUKH
duexkTpuyeckoe moJie (164)

23. | DieMeHTapHBIHN JIEKTPUICCKHH 3apsi1. DIIeKTpU3aus Tej. 3aKOH JIEKIIHS
coxpaHeHus 3apsfa. 3akoH Kyiona.
DJIEKTPUYECKOE B3aUMOJICHCTBHE.

24. | DnekTpocTaTuyecKoe nosie. HanpsbxkeHHOCTH JEKLHS
AIEKTPUYECKOTO nons. [Ipuanmn CyNEpIO3UIUI
IEKTPUYECKUX MTOJIEH.

25. | Pemenwne 3ama4u mo TemMe « DHEPTUS U CHITBI SJICKTPOMAarHUTHOTO MPAKTUKYM
B3aUMO/ICCTBUS HEMOABUKHBIX 3aPSI0BY




26. | Pabora CHuII ANEKTPOCTATUYECKOTO OJIS. KOMOWHUPOBaH
[ToTeHnnaIbHOCTh AJIEKTPOCTATUYECKOTO oI PasHOCTh HOE
IOTEHLIUAJIOB.

27. | DmekTpudeckoe 1mosie B BemiecTBe. Hocurenu CBOOOJHBIX JIEKIIHS
3apsA70B B MeTalllaX, KHUJAKOCTAX M Tazax. JIMdJeKTpUKU U
IPOBOJAHMKH B 3JIEKTPOCTATHUYECKOM IIOJIE.

28. | DnekTpuyeckas €MKOCTh YeIUHEHHOTO MIPOBOJAHHKA. KOMOMHHUPOBaH
Konnencarop.  DleKTpOo€MKOCTh  KOHJIEHCATOpa. JHEprus HOE
AIEKTPUYECKOTO TOJIsi KOHJeHcaTopa. Pemienue 3amau mo teme
«ONEKTPOCTATUYECKOE T10JIE»

CPC | Camocmosmenvuas paboma, Omeooumcss Ha pabomy ¢ meKcmamu Y4eOHOU U CHPABOYHOU

Jumepamypsl Ha n0020MOBKY K 3ayemy 3u

I[MocTosiHHBIN JIeKTPUYecKuii TOK (164)

29. | DIIeKTpUYECKUIl TOK U YCIOBHS CyIIecTBOBaHUS ero. CHiia TOKa. JICKIIHS
VICTOYHUK TOKa B 3JEKTPHUUECKON LEMH.

Onextpoasmxyias cuia (3C). 3/1C ucrounuka Toka.

30. | ConportuBieHnue. 3aBUCHMOCTb yJIEIBHOTO CONPOTUBIICHUS OT KOMOWHUPOBaH
Temneparypbl. 3akoH Oma AJ1s1 OTHOPOJIHOTO MPOBOAHUKA (IS HOE
ydacTka 1enu). 3akon Oma Jij1st TOJIHOM DJIEKTPUYECKON LETIH.

31. | Pemenme 3amau mo Teme «Cwumma Toka. 3akoH Owma mis IIPAKTUKYM
OJTHOPOJTHOTO IIPOBOJTHUKA (st ydacTka LeH).

ConpoTuBieHNE IPOBOAHUKAY

32. | TemnoBoe neiicTBUE 3IEKTpUIecKoro Toka. [lepenaua MomuocTy KOMOMHHMPOBaH
3JIEKTPUUECKOr0 TOKA K MOTPEOUTEITIO. HOE

33. | Pemenue 3a1a4 o teme «3akoH OMa /715t TOTHOH AIIEKTPHUYECKOH] MPaKTUKYM
uenu. 3akoH Jxoyist — JleHnay

34. | CoenuHenus mpoBoAHUKOB. [lapamensHoe u mociie0BaTeNbHOE MPaKTUKYM
COEZIMHEHUS MPOBOJAHUKOB.

35. | [loxympoBOIHUKHY. CobGcTBeHHas u MpUMECHas JEKIUs
IPOBOJIUMOCTb MOJIYTIPOBOAHUKOB. P-N MEPEX0]l

36. | Pemenme 3amau mo teme «CoeanHEHUs] MPOBOTHUKOB. Pacuer MPaKTUKYM
COIIPOTHUBIICHUS PIEKTPUUECKUX LIENeiD)

CPC | Camocmosmenvnas pabomuvl no meme «llocmosHnblll 1eKMpUdecKull moK» 0meooumvcs Ha

pabomy ¢ mekcmamu y4eoHol U CNpagoyHOl TUmMepamypvl nH0020MosKy K savemy 4u

MarnuTtHoe moJie. JjekTpomarneTusm (164)

37. MaruutHoe B3auMozencTeie. MHIyKIust MarHuTHOTO TOJISL. JICKIIUS
Cuna Amnepa.

38. BzaumopeicTBue 3JE€KTPUYECKUX TOKOB. MAarHuTHBIA MOTOK. KOMOMHHUPOBaH
NHIyKTUBHOCTH KOHTYpa C TOKOM. HOE

39. JlelicTBME MAarHUTHOrO MOJII HA JBHXKYIIHECS 3apsyKCHHbIC KOMOMHHUPOBaH
yactuilpl. Cuna Jlopenna. - HOE

40. Pemenue 3amau no rteMe « MaraeTusm» MPaKTUKYM




4]. OJ1C B mpOBOJHUKE, ABHXKYLIEMCS B MarHUTHOM II0Ji€. 3aKOH 2 KOMOMHHUPOBaH 2
aneKTpoMarHuTHOM uHAykuuu Papaznes. IlpaBuno Jlenua. HOE
Onbitel @apages.

42. | Onbitel I'enpu. CaMOuHIyKITHS. 2 KOMOWHUpOBaH | 2

HOE

43. | MarauTosnekTpuyeckas WHAyKmus. KomebartenbHbI KOHTYp. | 2 KOMOWHHpOBaH | 3
YacroTa 1 nepuoj cCOOCTBEHHBIX FAPMOHUYECKUX KOJICOaHHM. HOE
KonebaTenbHbBIN KOHTYD B LIEMTH IEPEMEHHOTO TOKa

44, | Pemenue 3a1a4 1o TemMe «DJICKTPOMAarHUTHAS WHTY KIS 2 MPaKTUKYM 2

Pasnen 4. DiiekTpoMarHuTHoOe H3J1y4eHHe
N3ayyeHne u pueM 3JIeKTPOMATHUTHBIX BOJIH paauo- 1 CBY-anana3zona (84)

45. | DnekTpoMarHuTHele BONHBL. Mnem Teopuum MakcBemna., 2 JICKIIHS 2
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

46. | CnekTp 3JeKTPOMArHUTHBIX BOJIH. 2 JICKIIHS 2

47. | Pemenue 3aga4 no reMe « JIEKTPOMarHuTHbIE BOJIHBD) 2 MPAKTUKYM 2

48. [Tpuntun paauocss3u. Paaro- u CBY BoiHBI B cpelicTBax CBA3U. 2 JIEKIIUSA 2
Pagnorenedonnas cBs3b, panoBeIIaHAe

CPC | Camocmosmenvuas paboma omeooOumcs Ha cocmasienue oooowarouieti madauyvl «Cnexkmp
INEKMPOMASHUMHBIX 80THY» 44
I'eomerpuueckasi ontuka (84)

49. | IMpunmun [roiirenca. 3akoH OTpakeHUSI W TPEIOMIICHUS BOJIH. KOMOMHHMPOBaH 2
CBer Kak »JJeKTpoMarHutHas BonHa. Jlucmepcusi cBera. - HOE
IIpenomnenue cBera NpU3MON.

50. | Pemenue 3amau mo teme «OTpaskeHHE U MPETOMIICHHE BOITH » 2 MPAKTUKYM 2

51. | Jlun3sL CoOuparomiue U paccerBaroue JIMH3BI. 2 | KOMOMHUPOBaH 2
[TocTpoenune n3obpaxeHuii B TMH3aX. - HOE

52. | Pemenue 3ama4 o teme «JIuuzpl. opMyia TOHKOW JTHH3BD» 2 MPAKTUKYM 2

BoanoBasi onTuka (64)

53. | KorepentHnocts. UnTEpdepenius creta 2 JIECKIIHS 2

54. | Iudpakuust  cBerta. [Mpuamun  Troiirenca  ®penens| 2 | KOMOMHHPOBaH 2
JudpakiuoHHas perieTka - HOE

55. | Pemenue 3agau no teme «BoaHOBas onTHKa 2 MIPAKTUKYM 2

CPC | Camocmoamenvuasn paboma: Cocmagnenue oboowarower mabauysvt « AHanu3 ceomempuyeckux u

B0JIHOBbLIX CEOLICME C8emay. 24

KBanToBas Teopusi 371eKTPOMAarHUTHOIO U31ydeHus (204)

56.

TennoBoe nznyuyenue. KBanropas runoresa [Lnanka. [TocrosHHas
IImanka. @oTOH.

KOMOWHHMPOBaH
- HOE




57. | @orosdpdexr. VYpaBHenue ODifHmTerHa a8 (HoTodPdexTa. KOMOWHUPOBaH
KopryckyasipHO- BOJTHOBOM Ayallu3M. - HOE
58. | Pemenue 3ajau = no  teme  «KBaHTOBas TEOpHs IPaKTUKYM
HJIEKTPOMArHUTHOTO M3ITyUCHHSD)
59. | bopoBckast Mozienb aToMa BOJOPOJA. JEeKIUS
60. | Bugsl usnydeHuil: TemioBoe M JIIOMHUHECIEHTHOE. CHEKTpBI. KOMOUHUPOBaH
CrnexTpaibHblii aHAJIN3. -HOE
61. | HyxionHas moznens siapa. CUHTE3 U JelieHHe sep. KOMOUHUPOBaH
- HO®
62. | 3aKOH paAMOaKTHBHOIO pacnaja. SlnepHas 3HepreTuka. KOMOUHUPOBaH
- HO®
63 | O6o6maromee noropenue kypca ¢puzuku 10-11kmaccer YPOKH -
KOHCYJIbTAIlH
CPC | CamocrositensHas pabora o teme «KBanroBast Teopus 3/m IIPaKTUYECKOE
U3Iy4YeHUs1” OTBOJMUTCA Ha paboTy ¢ TeKCTaMHU yueOHOH u 3aHATHE
CIPaBOYHOU JINTEPATYPHI IS TIOATOTOBKH K 3a4eTy 44
64. JuddepeHnnpoBaHHBIN 3a4eT KOHTPOJIb

3HaHUH




5 XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIbHOCTH

CTYAEHTOB

Copnepxanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BUJ0B Y4eOHOI 1eATeJTbHOCTH
CTYJ€HTOB (HAa yPOBHE Y4eOHbIX JIeiCTBHI)

Pa3zpmen 1.
Mexannka OCHOBEI
KHHEMATHKH

OnwuchIBaTh XapakTep JABHKCHHS B 3aBUCHMOCTH OT BHIOPAHHOTO
TeJIa OTCUETa,

[IPUMEHATH MOJIEIh MATEPHAILHONU TOYKH K PEaIbHBIM JIBHXKYILIHMCS
00BEKTaM;

[IPEACTABIIATh MEXaHUYECKOE IBHKCHHE YPABHEHUAMH 3aBUCHMOCTH
KOOpAUHAT OT BPEMEHU;

CHCTEMATH3HPOBATh 3HAHHS O (PU3NYECKHUX BEIHUHNHAX, H3YIaEMBIX B
KHHEMATHUKE;

CpaBHHMBATh MyTh M MIEPEMEIICHUE TEIIa,

BBIYUCIIATH CpeI[HIOIO CKOpOCTI) HEC paBHOMepHOFO JABHMXKXCHUA,
UCIIOJIb3YsI AHATUTUYCCKHI ¥ TpaduIecKuil METOIbI; MOJICIIUPOBATh
paBHOMEpPHOE [IBUKCHHE; CTPOWTh M aHAIW3UPOBATh TpaduKu
3aBHCHUMOCTH KOOPAUHATHI TeJla U IPOEKIMHA CKOPOCTH OT BPEMEHH
HpI/I paBHOMepHOM JABUXKCHUU, CTpOI/ITI), quTaTh U aHaJII/I3I/IpOBaTI)
rpagUKd 3aBHCHMOCTH CKOPOCTH U YCKOPEHHS OT BPEMEHH IpH
MPSIMOJIMHEHOM ~ PAaBHOYCKOPEHHOM M PaBHO3aMEIJICHHOM
JBUKEHNM,

OTPEIENIATh YCKOPEHHE Teia Mo rpaduKy 3aBUCHMOCTH CKOPOCTH
PaBHOIICPEMEHHOI'O JABIKEHHS OT BPEMEHH; pemarh rpaduyeckue
3a1a4M

OCHOBBI JMHAMHKH

Habuntoate siBJI€eHNE HHEPLINH;

KJIacCU(UIIUPOBATH CUCTEMBI OTCUETA M0 UX MPU3HAKAM; OOBSICHATD
JEMOHCTPALMOHHBIE  3KCIEPUMEHTBI, TMOATBEPKAAIOLINE 3aKOH
WHEpLUU;

YCTaHABJIMBATH CBA3b YCKOPEHHMS Tela C JCHCTBYIONIEH HAa HErQ
CHIIOM;

BBIYUCIISITh YCKOPEHUE TeJa, ACUCTBYIOUIYI0 Ha HETO CHILy M Maccy
TeJla Ha OCHOBE BTOPOro 3akoHa HBIOTOHA; 3KCIIEPUMEHTAIBHO
U3y4aTb TPETUM 3aKOH HbIOTOHA; CpaBHUBATh CUJIbI JCHCTBHUS W
MPOTUBOACUCTBUS

NPUMEHATh 3aKOH BCEMHUPHOTO TATOTEHUS IS PEUIEHUs 3aaad
CpaBHHMBAaTh yCKOpPEHHE CBOOOJHOTO TAaJCHHsA Ha IUIaHEeTax
ConHeyHOW cHCTEMBbl CpaBHUBAThb CHIIy TSDKECTH M BEC Tea;
MIPUMEHATH 3aKOH ['yKa K peleHuto 3aady;

CpaBHMBATH CHIIY TPEHHS KAUCHHS U CUITYy TPEHUS CKOJIbKEHUS,
MOJIETIMPOBAaTh HEBECOMOCTh U NIEPETPY3KH;

CHUCTEMAaTU3UpPOBATh 3HAHMS O HEBECOMOCTH M IEperpysKax;
M3MepATh W 0000Imarh B  Mpolecce IKCIEePUMEHTaIbHON
JIEATEIIbHOCTH U3y4aeMbl€ BEJIMYUHBI;

MIPUMEHATH MOJYYEHHbIE 3HAHUS K PELICHHUIO 3a1a4




3aKOHBI COXpaHEHUS

CucremMaTtu3npoBaTh 3HaHHA O (HU3MYECKUX BEIMYMHAX: HMITYJIbC
CHJIBI U IMITYJIBC TEJIA;

IPUMEHATh MOJENb 3aMKHYTOW CHUCTEMBI K pEaJbHBIM CHCTEMaM;
OLIGHUBATh ycrexu Poccuu B OCBOGHHMHM KOCMOCAa M CO3JaHHH
paKeTHOU TeXHUKHU;

MPUMEHATh 3aKOH COXPaHEHHs MMITYJIbCa JUIS pacueTa pe3ysbraTa
B3aUMOJCHCTBHS TEJ; H3MEpPATh padOTy CHIIBI; BBIYHUCIATH 10
rpaduKy paboTy CHIIBI; CHCTEMaTH3HPOBATh 3HAHUS O (PU3UUECKOM
BEJIMYMHE HA TPHMEpe MOTCHIUAIbHOH KHHETHYECKOH SHEPTHH;
BBIUUCIIATH PabOTy CHJI TSDKECTH M YHPYTOCTH; BBIUUCIATH paboTy
CHJIB ¥ MOIITHOCTH;

NPUMEHSATh MOJIENIb KOHCEPBATUBHOW CHCTEMBI K pEaJbHBIM

CHUCTeMaM IpH OOCYXICHHH BO3MOXHOCTH MPUMEHEHHUS 3aKOHa

COXpaHEHUs MEXaHUUECKOW YHEPIUH;

MIPUMEHSTh 3aKOH COXpPAaHEHHsI UMITYJIbCa I OMMCAHUS a0COTIOTHO

HEYyNpyroro yaapa;

MPUMEHSTh 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKOU IHEPTHH
JUIs OIIMCaHMsl a0COJIIOTHO YIPYIoOro yjnapa

Panen 2.

MoaexkyasipHast pu3uKa
MoJiekyasipHasi CTPYKTypa
BellecTBa

OTIPEIEIATh COCTAB ATOMHOTO SIIpa XMMHYECKOTO 3JIEMEHTA U YUCIIO
BXOJSIIMX B HEro IMPOTOHOB M HEUTPOHOB; PACCUUTHIBAThH Je(PEKT
MAacCCHI si/ipa aTOMa; OIPEIEISATh OTHOCUTEIBLHYIO aTOMHYIO MacCy 1o
Tabmie MeHaeneena;

paccYMTHIBATh MOJIIPHYIO MacCy M Maccy MOJIEKYJIbI MU aToMa

MoseRyasIpHOKHHETHYECKAs
Teopus UIeaJbHbIX
rasoB

OnpeznensTb Makpo- U MUKPOCKOITMYECKHUE MTapaMeTphl,
HEOOXOUMBIE JJIsl ONTMCAHUS UICATBHOTO ra3a;

OOBSICHATH siBJIeHUE MU dYy3UH Ha IpUMepax U3 )KU3HEHHOTO OIIbITa;
OOBSICHATh B3aUMOCBSI3b CKOPOCTH TEIJIOBOTO  JBM)KCHUS U
TeMIIepaTyphbl rasa;

BBIUUCIISATH CPETHIONO0 KBAIPATUIHYIO CKOPOCTb;

HaOII0AaTh SKCIIEPUMEHTBHI, CTyXKalie 000CHOBaHHEM
MoJieKyIsipHO-KuHeTnueckoi Teopun (MKT) razos;

OTIpeIeNIATh MapaMeTphl BELIECTBA B Ta3000pa3HOM COCTOSHUH C
MTOMOIIIBIO0 YPAaBHEHHS COCTOSIHUS MICATBHOTO Ta3a;

ONpeNIeNIATh TMapaMeTpbl MACAIBHOTO Ta3a U IMPOUCXOMASIIETO
nporiecca 1o rpaduky 3asucumoctu p(V), mo rpaduky

3apucumoctH V(T) u no rpaduky 3aBucumoctu p(T;

MPUMEHSTH MTOJTyYeHHBIE 3HAHUS K PEIICHUIO 3a1a4




OCHOBBI TEPMOAMHAMUKH

CucremMaTu3npoBaTh 3HaHUS O (U3MYECKON BEIMYMHE HA NPHMEpE
BHYTPEHHEU YHEPIUH;

BBIYHCIISTH BHYTPEHHIOIO SHEPTHIO I'a3a M €€ U3MEHEHUE; OOBSICHATD
M3MEHEHHE BHYTPEHHEH SHEPruM Teja Mpu TeriooOMeHe U paboTe
BHEITHUX CHJI; PAacCUMTHIBATh PAaOOTy, COBEPIIECHHYIO Ta30M, IO
p(V)-nuarpamme; ycTaHaBIMBATh MEXKIIPEIMETHBIC CBSI3H (PU3UKU U
MaTeMaTUKU MPH PEHICHUH rpapUuecKuX 3a1ad;

paccuuThiBaTh  paboTy, COBEpIICHHYIO ra3oM, M0 TpauKy
3aBucuMoctu p(V);

paccUMThIBaTh W3MEHEHHE BHYTPEHHEW SHEpPIuu Tel, paboTy u
NepelaHHoe KOJMYECTBO TEIJIOTHl C HCHOJIB30BAaHHEM IEPBOTO
3aKOHA TEPMOJANHAMUKHY;

HaOII01aTh U3MEHEHHE TEMIIEPaTyphl BO3yXa IPHU €r0 CKATUHU U
pacumpeHuy;

paccunTHIBaTh U3MEHEHHE BHYTPEHHEH SHEPrHU M padOTy rasa IpH
aanabaTHOM IPOIIECCE;

BBIYHCIIATE Pa0OTy Ta3a, COBEPIICHHYIO NP HM3MEHEHHU €ro
COCTOSIHUS TI0 3aMKHYTOMY IIHKITY;

ouennBath KIIJ] mpu coBepmienun razom paboThl B Iporeccax
M3MEHEHHSI COCTOSHHS 110 3aMKHYTOMY LUKITY; OOBSCHSITH IPUHIINTL
NCUCTBHSA TEIUIOBOTO JIBUTATElNs; CPaBHUBATh OOPATUMBIA |
HEOOpaTUMBIH Tpoleccel; HaOmoarh MUGPYy3UI0 Ta30B U
JKUJIKOCTEH;

BECTH JHUAJIOT, BBICIYIIMBATh MHEHHE OINIOHEHTAa, Y4acCTBOBATh B
JMCKYCCUH, OTKPBITO BBIPAXKATh U OTCTAHBATh CBOIO TOYKY 3PEHUS
[TpuMeHATh MOMyYeHHBIE 3HAHUS K PELICHUIO 3a71a4




Pa3nea 3. OcHOBBI
3J1eKTPOAMHAMHUKH
DileKTprYecKoe
noje

Ctpouts n300pakeHUs OJIEH TOUCUHBIX 3aPSI0B C IIOMOIIBIO JTMHHHA
HaIpsKEHHOCTH;

KCII0Ib30BATh MPUHIUIT CYTIEPIIO3UIIUH JJI1 ONTUCAHUS 1O
3IEKTPUYECKOTO AUIOIIS;

HCII0JIb30BaTh IPUHLIUII CYTIEPIIO3ULINM [IPH AHATIU3E
3JEKTPOCTATHUECKOTO MOJIs1, CO3JAHHOTO CUCTEMOM 3apsi/iOB;
CpaBHMBATh TPACKTOPUU JIBHKEHUS 3apsja B dJIEKTPOCTATUUECKOM
10JI€ U T€JIa B TPABUTAIMOHHOM I10JIE;

CUCTEMAaTHU3UPOBATh 3HAHUS O PUINIYCCKUX BEITUUYNHAX, N3YIaCMbIX B
JTAHHOM pa3elie;

BBIYUCIIATH NOTEHIMAII AJIEKTPOCTATUYECKOTO 10JI1 TOUEYHOI'O
3apana;

OOBSICHSITH JCNICHUE BEIIECTB HA MPOBOJHUKH, JUIJICKTPUKH H
MOJIYIIPOBOIHUKY PA3IUYUEM CTPOCHUS UX ATOMOB;

OOBSACHSTH SIBJICHUE TIOJIIPU3AIMH MOJSPHBIX U HEMOJISIPHBIX
JUAJIEKTPUKOB;

OOBSACHATH SIBJICHUE AIEKTPU3ALIUU TN YEPE3 BIUSHUE;
aHAJIM3UPOBATh PacCHpeIeTICHUE 3aPSAI0B 10 METAJUIMYECKUM
MIPOBOTHUKAM;

MIPUBOAUTH IPUMEPHI JIEKTPOCTATUUECKOM 3alUThI

HAOIOAATh 3aBUCUMOCTh  DJIEKTPUUYECKON €MKOCTH IIJIOCKOTO
KOHJIEHCATOpa OT IUIOLIAAN IUIACTUH, PACCTOSHUS MEX1Y HUMHU U
pOZa BEILECTB;

OOBSCHATH YCTPOMCTBO IIOCKOTO KOHJIEHCATOPA;

paccuuThIBaTh 3IEKTPOEMKOCTh KOH/IEHCATOPA;

U3MEpATH U 0000IIaTh B MPOLIECCE IKCIIEPUMEHTAIBHOM
NeSITENIbHOCTH;

BBIYUCIISITh SHEPTUIO 3JIEKTPOCTATHUECKOTO MOJIs 3apSyKEHHOTO
KOHJICHCATOpa MPUMEHSThH MOJyYEHHbIE 3HAHUS K PELICHMIO 3a7a4




Tema 3.2.
IHocTogsHHBIIA
JIEKTPUYECKH I TOK

CucremMaTtu3upoBaTh 3HaHUS O (U3NYECKUX BEIMUYMHAX, U3Yy4aeMbIX B
JAHHOM paszere;

OOBSICHATh JI€HCTBUSA 3JEKTPUYECKOTO TOKA Ha MpuUMepax OBITOBBIX U
TEXHUYECKUX YCTPOMCTB;

ONMCHIBATh MEXAHHU3M IIE€PEpaACHpPENCIICHUs JJIEKTPUYECKUX 3apsAloB B
rajlbBAHUYECKOM 3j1eMeHTe BombTa;

OIUCBIBATh OCOOEHHOCTH ABMKEHHS 3apsKEHHON YaCTHIIBI B AJIEKTPOJIUTE
HCTOYHUKA TOKa;

paccUnThIBaTh 3HAUYEHUS BEIMYUH, BXOIAIINX B 3aKOH OMa;
AQHAJIN3UPOBATH BOJIBT - AMIIEPHYIO XapaKTEPUCTUKY ITPOBOIHUKA;
OOBSICHATh IPUYHMHY BOZHUKHOBEHUS COIPOTUBIICHUS B

IIPOBOJHUKAX;

OOBSICHATH YCTPOMCTBO U IPUHIMII JEHCTBUS peocTaTa;

aHAJIM3UPOBATh 3aBHUCHUMOCTb COIIPOTHUBIIEHUS IPOBOJHUKA OT €ro
YAEIBHOIO CONPOTUBJICHMS, [UIMHBI IPOBOJHMKA W IUIOLWAJAH €ro
MIOTNIEPEYHOI0 CEUEHHUS;

aHAJIM3UPOBaTh  3aBUCHUMOCTH COIIPOTHUBIICHUS METAJITINYECKOTrO
IIPOBOIHHUKA U MOJIYIPOBOJAHUKA OT TEMIIEPATYD;

paccUMTBIBATh CONPOTUBIICHHSI CMEIIAHHOIO COCINHEHUS

IIPOBOTHUKOB;

¢dopmynrpoBathk 3akoH OMa JUIsl 3aMKHYTOH 1IeTIH;

HaOJI0AAaTh 3aBHCUMOCTh HANpPsDKEHUS Ha 3aKMMaX HMCTOYHHMKA TOKA OT
HarpysKu;

n3mepsaTh DJ1C v BHyTpeHHEE COIPOTUBIIEHHE HCTOUHHKA TOKA; HAOII04aTh
1 0000111aTh B ITPOLECCE IKCIIEPUMEHTAIBHOM

NeSITENIbHOCTH;

BBIUUCIIATH Pa0OTY U MOIIHOCTb 3JIEKTPUUYECKOIO TOKA;

MIPUBOJIUTH IPUMEPHI TEIJIOBOTO JIEHCTBUS TOKA; IPUMEHATh

IIOJIyYE€HHBIE 3HaHMs K PEIICHUIO 3a/1a4

MaruuTtHoe moJe.
DJIeKTPOMATHETU3M

Habmtonate B3aumo/eiicTBHE MOCTOSHHBIX MAarHUTOB;

Ha0JII0/1aTh OMBITHI, JOKA3bIBAIOIIME CYIECTBOBAHME MArHUTHOTO IOJIS
BOKPYT IIPOBOJHUKA C TOKOM;

ONpEIEATh HAIpPaBICHUE JIMHUM MarHUTHOW MHIYKIHMH, HCIIOIb3Ys
MIPaBUIIO OypaBUMKa,;

Ha0JII0/1aTh U HUCCIIEI0BaTh JEHCTBHE MAarHUTHOTO IOJIS HAa MPOBOJHUK C
TOKOM;

HCCIIEIOBATh 3aBUCUMOCTH CHJIbI, JEHCTBYIOIIEH HA MPOBOJHHUK, OT
HalpaBJ€HUs TOKA B HEM M OT HaIpPaBICHUS BEKTOPA MarHUTHOU
MHIYKIIWH;

BBIYUCIISTH CHITY, JEMCTBYIOILLYIO Ha dJIEKTPUUECKNAN 3apsi/l, IBHKYLIUICS B
MarHuTHOM I10JIE;

MIPUBOJUTH IPUMEPHI UCIIOJIB30BAHUS 3apsKEHHBIX YaCTHUIL B




TEXHHKE;

HaO0JII0/1aTh U aHAJIM3UPOBATH B3aMMO/ICHCTBHE ABYX MapalJIeIbHBIX TOKOB;
CpaBHMBATh MMOTOK JKUIKOCTU U MAarHUTHBIN MOTOK;

BBIYHCIISITh MAarHUTHBIA TOTOK, WHAYKTUBHOCTh KATYIIKH W OSHEPTHUIO
MarHMTHOT'O TOJIS;

aHAJTM3UPOBATh OCOOCHHOCTH MarHUTHOTO IOJISl B BELIECTBE;

MIPUMEHSITDH [MOJIyYeHHbIE 3HAHUSI K PEHICHHIO 33/1a4 HaOII01aTh

SIBJICHUE 3JIEKTPOMArHUTHON MHIYKIIUH;

Ha001aTh U 00BACHATH ONbITHI Dapasies ¢ KaTylIKaMHu U C TTOCTOSITHHBIM
MarHuTOM M BO3HUKHOBEHHE HWHIYKIMOHHOTO TOKAa IMPH 3aMbIKAHUHM U
pa3MbIKaHUU 1IETIH;

MPUBOJUTH IPUMEPHI UCTIOIB30BAHUS JICKTPOMArHUTHOM

WHIYKIIMHA B COBPEMEHHBIX TEXHUUYECKUX YCTPONCTBAX; BEIYUCIIATh
JIEHUCTBYIOIIME 3HAUECHUSI CUJTbI TOKA U HAMPSKEHUS, EMKOCTHOE
COTPOTUBIIEHUE KOHJIEHCATOPA, MHIYKTUBHOE CONPOTHUBICHUE KATYIIKH;
YCTaHABIIMBATh MEXKIPEIMETHBIC CBS3W (U3UKA W MATEMATHKH TIPH
pelieHnu rpaduyecKux 3a/1ay;

aHAJIM3UPOBATh IEpepaclpeiesieHue SHEPrUd MpU  KoJeOaHUsSX B
KoJe0aTeIbHOM KOHTYpE.

Pasnea 4. CpaBHUBAaTh MEXaHUYECKUE U IJIEKTPOMArHUTHBIE BOJIHBI 110 UX
JIEKTPOMATHUTHOE XapaKTEPUCTUKAM;
H3J1y4eHue CHCTEMaTU3UPOBATh 3HAHUA O (PU3MUYECKUX BETMUMHAX: MIOTOK SHEPTrUU U
HN3zny4denue u npuem IJIOTHOCTh ITOTOKA SHEPIMM JJEKTPOMArHUTHOW BOJIHBI, HHTEHCUBHOCTb
3JIEKTPOMATHUTHBIX NEKTPOMAarHUTHOU BOJIHBI
BOJIH PaJHo- U OOBSACHATH BO3AECUCTBUE COJHEYHOI'O U3IYUYEHHUS Ha KOMEThI, CIIyTHUKU U
CBYauana3ona KOCMHUYECKHE aIllaparkl;
XapakTepu3oBaTh  JMANa3oHbl  JUIMH  BOJH  (4acTOT)  CHEKTpa
3JIEKTPOMAarHUTHBIX BOJIH;
Ha3blBaThb  OCHOBHBIC  HMCTOYHHKM  M3JIYyYEHHS  COOTBETCTBYIOLIUX
Jiana3oHax JJIMH BOJIH (4acToT);
MIPEICTaBIATh 10KJIa/1bl, COOOIIEHMS], TPE3EHTAIIH
OLICHUBATH poJib Poccuu B pa3BUTUU PaIUOCBA3Y;
[IpuMeHATH MOTy4YEHHBIE 3HaHU K PEIICHUIO 3a1a4
I'eomeTpnueckas OOBACHATH MPSIMOJIMHEIHOE pacpoCTpaHEHHE CBETa C TOUKH 3PEHUS
ONTHKA BOJIHOBOM TeOpUii; HAOIIOIaTh IPEIOMIICHHUE U ITOJIHOE BHYTPEHHEE

OTpakeHHE CBETA; OOBICHATH 0OOCHOBAHHUE MPOXOKICHUS CBETA Yepes
TpaHUILy pa3Jena Cpes;

CpaBHUBATh SBJICHHS OTPAKEHHS CBETA M MOJHOTO BHYTPEHHETO
OTpaKEHHUS,

HAOJIOaTh AUCIIEPCUIO CBETA;




NPUBOIUTE  JIOKA3aTeNbCTBA  DJICKTPOMAarHUTHOW — TPHPOIBI  CBETA;
UCCIIEI0BaTh COCTaB OEJIOro CBETa;

HaOII01aTh pa3oKeHHe OeIoro CBeTa B CIIEKTP;

CHCTEeMAaTH3MpOBaTh 3HAHUS O (U3UUECKOM BEIMYMHE HA TMPUMEpe
JMHEHHOTO yBEIMYCHUS ONTUYECKON CHCTEMBI;

KJIaCCU(HUIMPOBATh THUIIBI JIMH3 U IOJYYaTh W300paKEHHsI C TOMOIIBIO
coOuparomieit JINH3HI;

CTPOUTH XOJ1 JIy4el B COOMpAIOIIEH B JIMH3E;

BBIYHCIIATH ONTHYECKYIO CHITY JIMH3BI U ONPEJICIISITh BEIMYNHBI, BXOISIIUC
B (hOpMyYJTy TOHKOH JIMH3BI;

XapaKTepru3oBaTh H300paXeHHs B COOMpAIOIIed JIMH3E; BBIYUCIATDH
(boKyCHOE pacCTOSHHE M ONTHYECKYI0 CHIIy pAacCEUBAIOUICH JMH3BI U
CTPOUTH XOJI Jy4eH B pacCceHBaIOLIe JHH3E; aHATU3UPOBATH YCTPOMCTBO
OIITHYECKOI CUCTEMBI IJ1a3a; OLICHUBATh PACCTOSIHIE HAWITYYIICTO 3PCHHS;
UCCIIeI0BaTh U aHAIM3UPOBATH CBOE 3pEHUE

BoaHoBas onTuka

OnpenensiTb ycioBUs KOT€PEHTHOCTH BOJIH;

OOBSICHATH YCIOBUS MUHUMYMOB 1 MAaKCUMYMOB IIpU UHTEpDEpEeHLUN
CBCTOBBIX BOJIH,

Ha0II0AaTh UHTEPPEPEHIINIO CBeTa, AM(PPAKIUIO CBETA HA TN U HUTH;
OIPCACIIAThL YCJIOBUA IPUMCHUMOCTHU HpI/I6JII/DK€HI/I$I I‘GOMGTpH‘IGCKOﬁ
OITHKH;

3HAKOMUTHCA € JUPPAKIUOHHOMN PEHIETKON KaK ONTHYECKUM MPUOOpPOM U
C ee TIOMOIIbI0 U3MEPUTH UIMHY CBETOBOW BOJIHBI; HA0Ir01aTh U 00001I1aTh
B IIPOLIECCE IKCIIEPUMEHTAIBHOU

JESTEIIbHOCTH

KBanToBasi Teopust
3JIEKTPOMATHUTHOI O
U3J1yYeHUs

@opMynMpOBaTh KBAHTOBYI rumnore3y IlmaHka, 3aKkOHBI TEIIOBOTO
nznydyenus (Buna u Credana-bonbimana); (GopMmynnpoBaTh 3aKOHBI
botorddexra;

paccunuThIBaTh MAKCUMAJIbHYIO0 KHHETUYECKYIO SHEPTHUIO AJIEKTPOHOB IIPU
dhotorddexre;

IIPUBOJUTH JOKA3aTENIbCTBA HAJIMYUSA Y CBETa KOPILYCKYJISIPHOBOJIHOBOTO
Jyajau3Ma CBOUCTB; 00CyXJ1aTh pe3ynbTar omnbiTa Pesepdopaa; oocyxnareb
¢usnueckuii cmpica Teopun bopa;

CpaBHMBaTh CBOOOJHBIEC U CBA3aHHBIE COCTOSIHUS JIEKTPOHA; ONpPEAEIATh
3aps1/10BO€ M MaCCOBOE YUCIIO aTOMHOTO s/pa o Tabnuie MeHeneeBa;
BBIUUCIISITH SHEPTHUIO CBSA3H HYKJIOHOB B SIIp€ U DHEPIHIO, BBIJIEISIIOIIYIOCS
IIPU SIIEPHBIX PEAKLUSAX;

BBIUUCIISATh SHEPrUi0, BBIACNAIONIYIOCS MPU PaAHMOAKTHUBHOM pacHaje;
BBISBJIATH IPUYMHBI €ECTECTBEHHOM pPal0aKTUBHOCTH U




CPaBHUBATh AKTUBHOCTH PA3JIMYHBIX BEIIECTB;

ONpeAeATh MPOAYKTHl SJAEPHON peakuuHu [JEJICHUs; aHaJIUu3upOoBaTh
npobseMbl  siaepHor  Oe3onmacHocTH ADC; OMHMCHIBAaTh YCTPOWCTBO H
npuHnun aeictus ADC;

OLICHUBAaTh NEPCHEKTHUBBl  PA3BUTHUS  TEPMOSIIEPHOM  SHEPIrETUKH;
CpaBHMBATh YINPABISEMbIH TEPMOSIEPHBIH CHHTE3 C YIPaBISEMbIM
JETICHUEM SI7ED;

CPaBHUBATHh KOHCTPYKLUU U IPUHLHUII JEUCTBUS aTOMHOU U BOJOPOAHOU
60MO;

OMUCHIBATh ACHUCTBUE PAAMOAKTUBHBIX HM3JIYyUYEHUU PaA3IMYHBIX THUIIOB HA
JKUBOM OpraHu3M;

OOBSICHATH BO3MOXHOCTH MCIOIb30BAHUS PAAHOAKTHBHOTO

M3JIy4EHUS B HAYYHbIX MCCIIEJOBAHUAX U HA IIPAKTUKE




6 YCJIOBUSI PEAJIUSALIUU TIPOTPAMMBI YYEBHOI'O TIPEJIMETA
6.1 TpeGoBanuss K MHHMMAJILHOMY MATEPHAILHO — TEXHHYECKOMY OOecIeueHHIo
Peanuzanus yueOHoro npeamera Tpedyer HaIM4us yueOHOro kaOuHeTa.
ObopynoBanue y4deOHOro KaOWHETa: CTONBI, CTYJNbS Ul MpPENOAaBaTeNs M CTYJCHTOB,
mKagpl Ui XpaHEHUS  y4eOHO-HAINIATHBIX TOCOOMH W y4eOHO-MEeTOANYECKON
JOKYMEHTAILlUH, JOCKa KJIacCHasl.

6.2 Undopmannonnoe obecnevyeHue o0ydeHust
IlepeyeHb pexkoMeHayeMbIX YUeOHBIX U31aHnil, UHTepHeT-pecypcoB, 10NMOJTHUTEIbHOI
JIUTEPATYpPbI
OcHogeHble uCmMOYHUKU:

1. Mskumes I'.f., byxoneB b.b., Corckmit H.H. ®wusumka: VYueb. gna 10 i
obmeobpasoBar. yupexaenuid. — 19-e uzz. - M.: [IpocBemenune, 2021 — 364 c.

2. Mskumes ['.5., byxoBueB b.b., Corckuii H.H. ®wuszmka: Yue6. mus 11 ki
oOmieoOpasosar. yupexxaenuil. — 19-e uza. - M.: Ilpocsemenue, 2021 — 400 c.

3. KacesiHoB B.A. ®@usuka. 10 ki.: YuebH. myist o0meodpa3oBat.y4eOH. 3aBeieHui. —5-
e u3., n1opad. - M.:Jlpoda, 2020. — 416 c.:u.

4. KacbsinoB B.A. @usuka. 11 ki1.: YueOH. mis o0mieoOpazoBar.y4eOH. 3aBeIeHUNA. —O-
€ u31., crepeotul. - M.:/Ipoda, 2018. — 416 ¢
/JlonoanumensHnole UCMOYHUKU
1. Oenepanbhblii 3akoH 0T 29.11.2012 NO9. 273-®3 «O6 obpazoBanum B Poccuiickoii
denepauuny»
2. [Ipukaz MunucrepctBa obOpazoBanus u Hayku P or 17.05.2012 Ne 413 «O
YTBEpXKICHHH (PEeIepaibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO CTAaHAAPTa CPEIHETO
(mosHOTO) 00ITIETO 00pa30BAHM
3. [Tpuka3z MunuctepcrBa o6pazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHecenuu
u3MeHennii B Ilpukas MunucrepcrBa obpa3zoBanus u Hayku PD ot 17.05.2012 Ne 413 «O06
yTBEpKACHUH (eAepalbHOrO TOCYAapCTBEHHOTO O0pa30BaTEIbHOTO CTaHJApTa CPEIHEro
(momHOTO) 00ITIeTO 00pPa30BAHUS
4, [TuceMo JlemapTameHTa TOCYJApCTBEHHON MOJMTUKUA H cdepe MOArOTOBKH paboymx
kagpoB u [IIO Munobpnayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenpauuu Mo
OpraHM3alli TOJy4YeHUs CpeaHero obmiero oOpa3oBaHUS B Mpeaenax OCBOSHUS
00pa3oBaTeNbHBIX MMPOTPAMM CPeHEro MPodecCHOHAIBHOTO0 00pa3oBaHus Ha 6a3e OCHOBHOTO
obOmero  oOpazoBaHus C  y4eToM TpeOoBaHMii  (elepaidbHBIX  TOCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAaHJAPTOB M IOJyYaeMOH NPOPECCHH WM CHEIHAIBLHOCTH CPEIHErO
npodeccHoHaNTBEHOTO 00pa30BaAHUY.

Hnmepuem-pecypceoi:
1.http://physics.ru
2.WWW.in-nov.ru
3.http://optika.ucoz.ru
4.http://uchebniki-online.net
5.htp://fizikaonline.ru 6.www. fcior. edu. ru (®enepanbHblil 1IeHTp UHGOPMAIIMOHHO-
00pa30BaTENbHBIX PECYPCOB).
7.wwww. dic. academic. ru (Axagemuk. CroBapu U SHITUKIIOCINH ).
8. www.booksgid.com(Books Gid. DiekrponHast 6MOIHOTEKA).
9. www.globalteka.ru(I'mo6anteka. [ mobGanpHas OMOIUOTEKA HAYIHBIX PECYPCOB).
10. www.window.edu.ru(EnnHoe okHO 10CTyIa K 00pa3oBaTeNbHBIM pECypcam).
11. www.st-books.ru(Jlyumrast yueGHast tuteparypa).
12. www.school.edu.ru (Poccuiickuii 06pazoBaTeNbHbIN MOPTAI.).
13. www.ru/book(DnekTponHas OMOIHOTEYHAS CUCTEMA).



14. www.alleng.ru/edu/phys.htm(Obpa3oBarenbubie  pecypcbl  MuHtepuera —  @wusuka).
15.www.school-collection.edu.ru(Equnas  komureknuss  UGPOBBIX  00pa3oBaTEIbHBIX

peCypcoB).
16.https//fiz.1september.ru(yueObHo-meToanueckas razera «dusukay).
17.www.n-t.ru/nl/fz(HoGeneBckue Jaypearsbl no ¢busnke).

18.www.nuclphys.sinp.msu.ru(fInepnas ¢usuka B Untepuere).
19. www.college.ru/fizika(IToaroroeka k EI'D).
20. www.yos.ru/natural-sciences/html (ecTecTBeHHO-HAYYHBIN KYpHAI T MOJIOAEKH «I1yTh
B HAYKYy»).



