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. IMOACHHUTEJIBHASA 3AIINCKA

Henn u 3aga4n, pemaemMble NPH peaju3anuu padoyeil NporpaMmsl.

— (hopMupoBaHHe y 00ydaIOMUXCS YBEPEHHOCTH B IEHHOCTH 00pa3oBaHus, 3HAYUMOCTH
bu3nUecKuX 3HAHUM Il KaXKJOro YeJloBeKa He3aBUCUMO OT ero npodecCuoHaIbHOU
NeATEIbHOCTH;

— OBJIa/ICHUE OCHOBOIOJAraloIUMH (GU3UUYECKUMHU 3aKOHOMEPHOCTSAMH, 3aKOHAMH U
TEOPHUIMHU; paclIupeHne 00bEMa UCTIONB3YEMBIX (PU3NUYECKUX MOHSITHH, TEPMUHOJIOTHH U
CHMBOJIMKHU;

— npuobpeTeHne 3HaHuil 0 QyHAaMEHTaIbHBIX QU3NYECKUX 3aKOHAX, JEKAIUX B OCHOBE
COBpPEMEHHOM (U3NYECKON KapTHUHBI MUpa, 0 HanboJIee BaXHBIX OTKPBITHUAX B 001aCTH
¢bU3MKHU, OKa3aBIIHUX ONpEeIAIolee BIUSHUE HA pa3BUTHE TEXHUKHU U TEXHOJIOTHH;
NMoHUMaHUe PU3NYECKON CYIIHOCTHU ABICHUN, HaOM0JaeMbIX BO BeeneHHoi;

— BJIaICHHUC OCHOBHBIMU MCETOJAMHU HAYUYHOTI'O IMO3HAHUA NPUPOAbI, NUCIIOJIb3YEMBIC B (1)I/I3I/IKC
(Ha6J’IIO,Z[CHI/IC, OIIMCaHUEC, MH3MCPCHHC, BbIABUIKXCHHC THUIIOTC3 IIPOBCACHHC BKCHepI/IMeHTa);
OBJIaJICHUC YMCHHUAMU O6pa6aTI)IBaTI) JaHHBIC OKCICPUMCHTA, OOBSACHATH IMOJTY4YCHHBIC
pe3yJibTaThl, YCTAHABJIUBATL 3aBUCUMOCTHU MCIKAY (1)H3H‘ICCKI/IMI/I BCIMYMNHaAMH B Ha6J'IIO,I[aeMOM
SABJICHUHU, A€J1aTh BBIBOJHI,

— oTpaboTka YMEHUs pemarh GU3nIecKue 3aa9u pa3HbIX YPOBHEH CIIOKHOCTH;

— npuoOpeTeHue: OmbITa pPa3sHOOOpa3HOW [esITEIbHOCTH, OMNbITA MO3HAHUS OIMO3HAHUS;
YMEHHUH CTaBUTH 3aJauyu, peuiaTb NpooOIeMbl, MPUHUMATh PEIICHHs, HCKATh, aHATU3UPOBAThH
u oOpabaTsiBaTh MHGOPMAIMIO; KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIIUN), UMEIOIINX
YHUBEpCAIbHOE 3HAauCHHE: KOMMYHHKAIIMHM, COTPYIHHYECTBa, H3MEpeHUuiu, »HQPEeKTUBHOTO U
0€e30IacHOTO UCIOJIb30BAHUS PA3JTUUYHBIX TEXHUUYECKUX YCTPOUCTB;

— OCBOEHHE CMOCOOOB HCTOIB30BaHUA (U3UUECKUX 3HAHUM JJIs pEIIeHUS MPaKTHYECKUX
3a7a4, OOBSICHEHUs SBICHUM OKPYXKAIOMEH NeHCTBUTEIBHOCTH, OOecreueHus 0e30MacHOCTHU
KU3HU U OXPaHbl IPUPOJIBI;

— pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH B
npoiiecce NpHUOOpPETeHUS 3HAHUM C MCIMOJB30BAHUEM Pa3IUYHBIX HMCTOYHHKOB MHPOpMAIIUU
U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHUN; YMEHUN popMynupoBaTth U 000CHOBHIBATH
COOCTBEHHYIO MO3UIIMI0O OTHOIIEHUIO K (pusnveckodt mHopManuu, MOJTydaeMOl U3 pa3HBIX
HWCTOYHUKOB;

—BOCIHHUTAHUE YBAXUTEIHBHOTO OTHOIIEHHUS K YYEHBIM U MUX OTKPBITHSM, a TOPAOCTH 3a
poccHuiickyo (U3HUYECKYIO HAYKY.

HopmaTuBHoO-nipaBoBbie M Y4eOHO-MeTOANYECKHe JOKYMEHTbI, HA OCHOBAHMHU KOTOPbIX
paspaboTaHa nporpamma.

— ®enepanbHBIA TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT CPEIHET0 00IIero 00pa3oBaHUs
(npuxaz Munobpuayxu Poccuu om 17 mas 2012 2. Ne 413 ),

— TpebOoBaHU K pe3yabTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBl;

— TIpUMepHas OCHOBHAas 00Opa3oBaTelbHas MpOrpaMMa CpeHEro ooiero oopa3oBaHus;

— paboyast mporpamma Juis IpeAMETHON TUHUM yueOHuKoB cepun «Kinaccuueckuit kypey» 10-11
KJ1acchbl. YueOHoe nocodue i 001eo0pa3oBaTeNbHBIX opranu3annii. ba3oBblii n yrimyOneHHbIH
ypoBeHb. Mocksa. [Ilaranmuna A.B. «IIpocsemenune».2017;

— yueOnuku cepun «Kmaccuaeckuit kype» 10-11 knaccel. YaeOHOE mocoOue st
o01eo0pa3oBaTeNIbHBIX Opranu3anuid. bazosblil u yriy0OnaeHHbI ypoBeHb. MockBsa. [llaranuna A.B.
«IIpocsemienne».2017;



http://минобрнауки.рф/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/2365/%D1%84%D0%B0%D0%B9%D0%BB/736/12.05.17-%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7_413.pdf

— CaHUTAPHO-3IUJIEMHUOJIOTHIECKIE TpPeOOBAHMSI K YCIOBUSAM U opranu3aiuu ooydenus B OY
(YTBep KIeHBI MMOCTaHOBJICHUEM [ JTaBHOT'O rOCYIapCTBEHHOTO caHuTapHOoro Bpaya P® ot 29.2.2010
Nel89);

— yuebnsiii mman MKOY «boponunckas COIy.

YpoBeHb TPOrpamMmsI - Oa30BBIH.

Caeenns 0 mporpamMmme (MPUMEPHOIi I ABTOPCKOIi), HA OCHOBAHUM KOTOPOii pa3padoTana
padouasi nporpamma

Pabouast mporpamMma 111 IpeIMETHOM JTMHUU yueOHUKOB cepun «Kmaccuueckuii kype» 10-11
KJ1acchl. YueOHoe nocodue i 001eo0pa3oBaTeNbHbIX opranu3annii. ba3oBblii U yrimyOneHHbIH
ypoBeHb. MockBa. [llaranuna A.B. «IIpocsemenue».2017;

[lpenmaraemass  pabowyas  mporpamMma 1o ¢u3uMKe  Jus  cpeiHed  (TOJIHOM)
0011e00pa3oBaTeIbHON MIKOIBI peanu3yeTcsl Ipu Hcnoib3oBaHuu ydeOHUkoB «PU3UKA» mns 10 u
11 xnaccoB munumn «Kiaccuueckuit kypce» asropoB I. f. Mskumena, b. b. byxosuesa, H. H.
Cotckoro, B. M. Uapyruna non penakuueii H. A. I[lapdentbeBoi.

HporpaMMa COCTaBJICHA HAa OCHOBC:

— TpeOOBaHUI K pe3ynbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MpPOTrpaMMbl CPETHETO
obmero obpazoBanusi (OOIl COO), mnpencraBieHHbix B DeneparbHOM TOCYIapPCTBEHHOM
obpazoBarensHoM crangapte (PI'OC) cpeanero oodmero oopa3oBaHus;

— [TpumepHOIT OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBI CPEAHETO 001ero 00pa3oBaHusl.

B Heil Takke y4TeHbl OCHOBHBIC HMJCU M MOJIOKCHUS MPOrpamMMbl ()OPMHPOBAHUS U PA3BUTHSI
YHHUBEPCAIbHBIX YYEOHBIX JCUCTBHH sl CpeaHero (MOJHOTo) oOmero o0pa3oBaHHs M COOJOJCHA
MPEEeMCTBEHHOCTh C IPUMEPHOM MPOrpaMMoii 1o (pU3UKe Ui OCHOBHOT'O 00LIET0 00pa3oBaHMUsL.

B paGoueii mporpamme [uisi cTapiieil MIKONBI MPEAYCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHJIOB
JeSTeILHOCTH, MPEJCTABICHHBIX B MPOTpaMMe OCHOBHOTO OOIIero 00pa3oBaHuUsl.

Oco06eHHOCTH MPOTPAMMBI COCTOSIT B CIIEAYIOIIEM:

— OCHOBHOE COJIEp)KaHHE Kypca OpPHUEHTHPOBaHO Ha oOcBoeHHe @DyHIaMEeHTaIbHOTO spa
cojepxkaHusi GU3NIECKOro 00pa3OBaHMS;

— OCHOBHOE COJiep’KaHHe Kypca IMpeJICTaBleHO i 0a30BOro M yriiyOJEHHOTO YpOBHEH
U3Y4eHHUsI (PU3UKY;

— 00BEM 1 FJIY6I/IH8. HU3YUCHUA y‘IC6HOFO MaTepurajia ONnpeACIIIFOTCSA OCHOBHBIM COACPIKAHUCM
Kypca u Tpe6OBaHI/I$IMI/I K pe3yjibTaTaM OCBOCHUS OCHOBHOH O6paSOBaTeJIBHOI>'I ImporpaMmbel 1
IMOJIy4JaroT gla.m)Heﬁmy}o KOHKPETU3AIUIO B IPUMEPHOM TEMATUYCCKOM IINIAaHUPOBAHHHU,

— OCHOBHOE COZIep’)KaHHE Kypca M IMPHUMEPHOE TEMaTHUECKOe IUIAHUPOBAHHE OMNPEACIISIOT
coJiep)KaHue U BUIBI ACITEIHHOCTH, KOTOPHIE JOJDKHBI OBITH OCBOCHBI O0YYArOIIUMUCS TP H3YICHUH
¢u3uky Ha 6a30BOM M YIITYyOJIEHHOM YPOBHSX;

— B TIPOTPaMMe COJIEPKUTCSI TPUMEPHBIA NepeveHb JTA00PaTOPHBIX U MPAKTHUECKUX PadoT, HE
BCE M3 KOTOPBIX 00s3aTEbHBI sl BBIIOTHEHHUST; YYUTEIh MOXKET BBIOPATh U3 HUX T€, JJIST IPOBEICHUS
KOTOPBIX €CTh COOTBETCTBYIOIIUE YCIOBHS B LIKOJIE.

OcBocHHe mporpaMmal oo (I)I/ISI/IKC obecnieunBaeT OBJIaACHHUC OCHOBaMH y‘IC6HO-
HCCHGHOB&T@HBCKOﬁ ACATCIBHOCTH, HAYYHBIMU MCTOJaMH PCIICHHUA Pa3JIUYHBIX TCOPCTHYCCKUX H
MPAaKTUYCCKUX 3a/a4y.

Mertononoruueckor ocHoBoii PI'OC COQO sgBnsieTcd CHCTEMHOACATEIBHOCTHBIM ITOAXO.
OcHOBHBIE BUIBI YICOHOH JCATEITHHOCTH,
MIPE/ICTABJICHHBIE B TEMAaTHYECKOM IUIAHUPOBAHUU JTAHHOW padoueil mporpamMmbl, MO3BOJISIOT CTPOUTH
mporecc 00y4eHus1 Ha OCHOBE JIaHHOTO TMoaxojAa. B pe3ynbrare KoMreTreHnu, chOpMUPOBAHHBIC B
IIKOJIE TPU U3Y4YEeHUU (PUUKH, MOTYT BIIOCIEICTBUU TICPEHOCHTHCS YyYalIUMHUCA Ha JIOOBIE
YKU3HCHHBIC CUTYAIUH.



Nudopmanus 0 BHECEHHBIX U3MEHEHHUSIX B NMPUMEPHYI0 MJHM ABTOPCKYIO NMPOrpamMMy M HX
o0ocHoBaHUeE.

B cootBercTBMM C 0a3MCHBIM Y4YE€OHBIM IIAHOM Kypcy (U3UKH CpeaHei (MOJIHOM) IKOJIBI
MpeamecTByeT Kypc (u3Mku OCHOBHOM IIKONBI (7—9 KIIacchl), BKIIOYAIONINI 3JIEMEHTApHBIC
cBelieHHs O (pU3MYECKHX BeTUYMHAX M siBJeHusX. Ha stame cpeaneil (MOJHOI) MIKONBI BO3MOXKHO
M3YYCHHE OOYYaIOUIMMUCS €CTECTBO3HAHMS 00 (u3mku Ha 0a30BOM WU YriayOIEHHOM YpOBHE.
N3ydyenue ¢u3uku Ha 0a30BOM YpPOBHE MOKET OBITh IMPEIyCMOTPEHO IMPHU COCTABICHUU Y4eOHBIX
TUTaHOB YHHUBEPCAJIHHOTO M  COLMAIBHO-3KOHOMHYECKOTOo Mpopumield, a TakkKe MEIUKo-
OHMOJIOrMYECKOT0 U YKOJIOTHYECKOT0 HAMIPABIIEHUH €CTeCTBEHHO-HAYYHOTO TPOdUIIS.

Jns yrnyOon€HHOTO ypoBHS M3ydeHUs (U3MKM mporpamma paccuutana Ha 340 4 3a aBa rona
oOyuenus (o 5 4y B Henento B 10 u 11 kiaccax); B mporpamMme yuteHo 15% pe3epBHOTO BpeMeHH.

Yacwl, oTBeieHHBIE HA pa3jesa «CTpoenne Beenennoii» B 11 kiiacce pacnpeeseHbl 110
JPYTUM TeMaM Kypca, 115l OTpaOOTKU HABBIKOB PEILIEHHs 3a/1a4 U JJaOOPATOPHBINA NPAKTUKYM IS
O0TpaOOTKH HAaBBIKOB aHAMM3a (U3NYECKHUX MPOLIECCOB (SIBICHHI), HCIIOJIB3YSI OCHOBHBIE TIOJI0KEHUS
U 3aKOHBI, U3YYEHHbIE B Kypce (PM3MKH, IOCKOJIbKY BCE TEMBbI pa3zena 0ojee NoJpoOHO U AeTaJIbHO
HU3Y4al0TCs B Kypce 00513aTeJIbHOro npeamera Acrpoiomus B 11 kiaacce.

C yuyerom TpeboBanuii koHuenuuu no ®u3uke 100aBJjeHbI Yachbl HA U3yYeHHEe KBAHTOBOM
¢uzukmn.

HNudopmanus o KoJInuecTBe yHeOHbIX YACOB, HA KOTOPbIE PACCYUTAHA pOrpamMma.
10 xaacc

Ne Paszpnen Kou-Bo

4acoB

1. BBEJIEHUE. ®PU3UKA U ECTECTBEHHO- 4

HAYYHBINM METOJI HO3HAHUSA ITPUPO/IBI.

2 MEXAHMUKA. 71
2.1 Kunematuka. 19
2.2 3akoHbI AuHaMUKA HproToHa 9
2.3 Cuiibl B MEXaHHUKE 17
2.4 3aKOHBI COXPAHEHUS UMITYJIbCA . 5
2.5 3aKOH COXpaHEHHSI SHEPTUH. 10
2.6 JlunaMyKa BpamaTeabHOTO ABMKEHUS aOCOIFOTHO TBEPOTO 3

Tena
2.7-2.8 Cratuka. OCHOBBI THIPOMEXAHUKH. 8
3 MOJVIEKYJISAPHASA ®U3UKA. TEIIJIOBBIE 36
SABJIEHUSIL.

3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOM TEOPHUHU. 7

3.2 YpaBHEHHE COCTOSHUS UACATBHOTO ra3a. ['a30Bble 3aKOHBI. 9

3.3 B3aumnbie npeBpalieHust )KuIKOCTe! U Ta30B. 9

Kunkoctu. TBepjbie Tena.
34 OCHOBBI TEpPMOJUHAMUKH. 13
4 OCHOBBI JIEKTPOAUHAMMUKMU. 40
4.1 DJeKTpoCTaTHKA. 16




4.2 3aKOHbBI OCTOSTHHOTO TOKA. 14
4.3 DNEKTPUUECKUN TOK B pa3JIMYHBIX CPENAX. 10
5 JlaGopaTopHbIil NPaKTUKYM 7
6 HTorosoe nosropenue B
7 Pe3epB 5
BCEI'O: 170
11 kaacc
Ne i/ PA3JIEJI KYPCA Kou-Bo yacoB

1. SJIEKTPOIUHAMUKA(ITPOJOJI’KEHUE) 24
11 MarnutHoe noue. 11
1.2 OneKTpOMarHuTHAsE UHIYKIIMSL. 13
2. KOJIEBAHUSA U BOJIHbI 39
2.1 Mexanuueckue KoneOaHusl. 7
2.2 DNEeKTPOMarHUTHbBIE KOJICOaHMUS. 16
2.3 MexaHn4YeCKHUE BOJHBI.

24 DJIEKTPOMAarHUTHbIE BOJIHBI.

3. OIITUKA. 39
3.1 CBeTOBBIE BOJIHBI. 34
3.2 W3nmyyeHue u CrieKTphl.

4. SJIEMEHTbBI TEOPUN OTHOCHUTEJIBHOCTU.

5. KBAHTOBASI ®U3UKA.PU3UKA ATOMA. 40
5.1 CBeTOBBIC KBAHTHI. 14
5.2 ATOM U aTOMHOE $]1pO. 21
5.3 DneMeHTapHbIE YaCTUILIbI 3)

6. OBOBHIAIOHIEE IOBTOPEHUE 10

7. JABOPATOPHBIN MPAKTUKYM 7

PE3EPB 7
Bcero 170

(I)opMa OpraHu3anuu 06p330BaTeJ'II>HOF0 npouecca: KJIJaCCHO-ypO4YHasi, ”HAUBUAYyaJIbHAas.

@opMbl OPraHU3alMM MO3HABATEIbHON AeATeIbHOCTH: WHIMBUAYalbHAs, TPyHIoBas padorta,
pabota B mapax, poHTanbHas paboTa, pa3TU4HbIE BUIbI TBOPUECKUX PalOT.

Texnojiorun 00y4eHMsI: Pa3BUBAIOIIETO OOYUYEHNUS B COTPYIAHMYECTBE, TEXHOIOTUSI MOZCPAIMH, IIPO-
6nemHoro oOyuenusi, snemenTsl TPKM, UKT, npoekTHO - mccnenoBaTenbckas, HHPOPMALMOHHO-
KOMMYHHUKAI[HOHHBIE, 37I0POBbECOCPEIKEHUS 1 T. 1.



@opMbI M BUABI KOHTPOJISI: BXOAHOH M TEKYIIMH KOHTPOJb B (hopMe yCTHOTO, (pOHTAIBLHOTO
OIIpOoca, KOHTPOJIBHBIX PabOT, (U3MUECKUX IUKTAHTOB, TECTOB, IPOBEPOYHBIX PabOT, JabOpPaTOPHBIX
paboT; UTOTOBBII KOHTPOJIb — UTOTOBasi KOHTPOJIbHAS paboTa UM TECTUPOBAHUE.

Oprasun3zanus NpoeKTHON U y4e0HO-HCC/IeJ0BATEIbCKOM 1esiTeIbHOCTH YUALUXCH.

OpuuM U3 myTeil MOBBIIEHUS MOTHBAIMHU U 3()()EKTUBHOCTH y4eOHOM AESITENbHOCTH B CTapliei
IIKOJIe SIBJIICTCS] BKIIOUEHHUE YYAIIMXCS B y4eOHO-HCCIIEI0BATEILCKYIO U POCKTHYIO JEATENbHOCTD,
KOTOpas UMEeT CIeAYIoUUe 0COOEHHOCTHU:

1) menu ¥ 3a7auu 3TUX BUJOB JEATENBHOCTH YYALUXCS ONPEAENAIOTCS KaK UX JMYHOCTHBIMU
MOTHBaMH, TaK M COLUAIBHBIMU. DTO O3HAYaeT, YTO TakKas JESATEIbHOCTh JOJDKHA OBITH HAIpaBlieHA
HE TOJbKO Ha IOBBIIIEHUE KOMIETEHTHOCTH MOAPOCTKOB B MPEIMETHONH 00JacTH ONpPENEIEHHBIX
y4eOHBIX JMCLUMILIMH, HE TOJIbKO Ha pa3BUTHUE UX CIOCOOHOCTEW, HO M Ha CO3JaHUE MPOAYKTa,
HMMEIOLIET0 3HAYMMOCTh JJISl APYTHUX;

2) yueOHO-UCCIIe[IOBaTEeNIbCKasl U TMPOEKTHAsl JNEATENIbHOCTh JOJKHA OBITh OpPraHU30BaHA TaKUM
0o0pa3om, 4TOOBI ydaliuecsi CMOTJIM pPeain30BaTh CBOM MOTPEOHOCTH B OOIIEHHH CO 3HAYMMBIMH,
peepeHTHBIMU TPYIIaMU OJHOKIACCHUKOB, yuuTenen u T. 1. CTpos pa3iIMyHOIro poja OTHOLIEHHS B
XOJIe UEJICHANPABICHHON, IOUCKOBOMW, TBOPYECKOM M NPOAYKTUBHOM JEATEIBHOCTH, IMOAPOCTKHU
OBJIAJICBAIOT HOPMaMHU B3aMMOOTHOIICHUN C Pa3HbIMU JIOJbMH, YMEHUSMHU MEPEXOIUTh OT OJHOTO
BUJa OOUICHUS K JAPYroMy, MPUOOPETAIOT HABBIKM WHAMBHIYAIBHOH CaMOCTOSATENBHON paboThI M
COTPYJHUYECTBA B KOJJICKTUBE;

3) opraHmzanmsi y4eOHO-HCCIICOBATEILCKUX M IMPOSKTHBIX PA0OT IIKOJBHUKOB OOECIIeUYHBACT
COUYETaHHE Pa3IMYHbIX BUJOB MO3HABATEIHHON JACSITEILHOCTH.

B »THX BWAax IeATENTbHOCTH MOTYT OBITH BOCTPEOOBAaHBI MPAKTUYECKH JFOOBIE CHOCOOHOCTH
MOJIPOCTKOB, PEATU30BaHbI JTMUHbIE IPUCTPACTHUS K TOMY WJIM HUHOMY BUAY JAEATEIbHOCTH.

HccnenoBarenbekas 1esiTeIbHOCTH 00y4alOIIUXCS OPraHU3yeTcst
IIPH PEIICHUN 3ajad C 3apaHee HEM3BECTHBIM PEIICHUEM;
P U3YYCHUH TEOPUH, TIOCBSAIICHHON JaHHOW TIpobiieme;
pu MoaA00pe METOUK UCCIICTOBAHUS U MPAKTUIECKOM OBJIAJICHUN MU,
pu cOope COOCTBEHHOT'0 MaTepuraia, €ro aHaiu3e U 0000IIeHUH;

@opMbI OPraHu3aluM Y4eOHO-HCCIe0BATEbCKOI 1eITeJbHOCTH
YPOKH- UCCIIEIOBAHMsI, YPOKH - JJaOOPATOPUH, YPOKH H300pETaTeNbCTBA, YPOKOB - 3aIIUTa
UCCIIEI0BATENbCKUX MTPOEKTOB, YPOKOB OTKPBITHIX MBICIIEH;
y4e0OHOT0 SKCIIEPUMEHTA;
JIOMAITHAX 33JJaHUIl HCCIIeI0BATENLCKOTO XapaKTepa,

JyX0OBHO-HPABCTBEHHOE Pa3BUTHE YYalIUXCH.
JIyXOBHO-HPaBCTBEHHOE Pa3BUTHE yUYAIIUXCS BKIIIOYAET B CEOSI ACTICKTHI:
Hpascmeennwlu - mpeAnonaraeT He TOJNbKO BUJETh, IOHUMAaTh, YyBCTBOBATh KPACOTY HAYKH,
HO ¥ TIOHUMAaTh HEOOXOIMMOCTh Pa3yMHOTO MCTIOJIb30BAHUS TOCTHYKCHUN HAYKH M TEXHOJIOTUH JJIs
JAbHEUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBA M OXPAHBI OKPYKAIOIICH CPEIbI.
I'pasicoancmeennuiii - hopMupoBaHUE TBOPUECKONU TUIHOCTH C aKTHBHOM JKU3HEHHOMN
TTO3UIINEH, UCTIBITHIBAIOIIEH yBaXKEHUE K TBOPIIAaM HAYKU U TEXHHUKHU, 00€CIICUYNBAIOIINM BEYIIYIO
poIb (GU3HUKH B CO3JITAHUU COBPEMEHHOT'O MUPA TEXHUKH, TOTOBOM K MOPATbHO-3TUYECKOM OI[CHKE
WCIIOJIb30BAaHUS HAYYHBIX JOCTHKEHUM.

Tlonumexnuueckuii - IPEANONAraeT MOJIUTEXHUYECKYIO TOATOTOBKY yUalllUXCsl, UCIIOIb30BaHHE
IIOJIyYE€HHBIX 3HaHUN U YMEHUH JIs pEeLIEHUS IPAKTUYECKUX 3a7a4 IIOBCETHEBHOM KU3HH,
palMOHAIBHOTO MPUPOIONOJIB30BAHNS, & TAKXKE: BOCIIUTAHUE KYJIbTYPhI TPYAQ, YBAKEHHUS K TPYAY,
YyBCTBa OTBETCTBEHHOCTH U J0JIra, CIOCOOCTBYET MPO(POPUEHTAIINN yUALTUXCS.



ITlampuomuueckuii - pETHOHAJIbHBIN KOMIIOHEHT, KOTOPBIM MPEATIONAracT U3y4eHUe CBEICHUN
0 MaJIOH poJMHE, ee O0raTCcTBE U KyJIbTYpPHBIX TPAIULMSIX, YTO CIIOCOOCTBYET JHOOBH K CBOEMY
ropoJy, Ceily, IMOCEIKY, BOCIUTHIBAET rpaXkJaHWHA CBOEN POIUHBL.

300posvecbepezarowuii - ipearnonaraet GopMupoBaHUE 3A0POBOT0 00pa3a KU3HH,
obecrnieueHre OE30MACHOCTH KU3HEIEATEIBHOCTH YeIOBEKa U 00IIeCcTBa.

Il. INTAHUPYEMBIE PE3YJIBTATbI

Ili1anupyeMblii ypoBeHb OATOTOBKH BBINYCKHUKOB HA KOHeIl y4e0HOTr0 roja (CTyneHu) B
COOTBETCTBHU € TPeOOBAHUSIMU, YCTAHOBJIEHHBIMU (helepaibHBIM rOCy1apCTBEHHBIM
00pa3oBaTeJIbHBIM CTAHJAAPTOM, 00PA30BaTEJIbHOM MPOrPaMMOii IIKOJIbI.

JlesiTenbHOCTh 00pa30BaTeNbHOM opranu3anuu oouiero oopa3oBanus npu o0 yuyeHun Gpusuke B
CpelHEH IKOJIe€ JOJKHA OBbITh HANpaBlIeHa Ha JOCTH)KEHHE OOYYarOIIMMMCS CIEAYIOIIHUX
JINYHOCTHBIX Pe3yJIbTaTOB:

— YMEHUE yIPaBIATh CBOECH II03HABATEIBHOU JAEATEIbHOCTHIO;

—T'OTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YMCJIE caM000Opa30BaHUIO, Ha
NPOTSHKEHUU BCEH )KU3HU; CO3HATEIbHOE OTHOILLIEHUE K HENIPEPHIBHOMY 00pa30BaHUI0 KakK
YCIOBHUIO YCHEIHOHN npodeccuoHalbHON U 00IIECTBEHHOM AESITENbHOCTH;

— YMEHHE COTPYIHUYATH CO B3POCIBIM, CBEpCTHUKAMHU, JEThbMHU MJAJIIETO BO3pacTa B
o0pa3oBaTenbHOM, yueOHO-UCCIeI0BaTEIbCKOM, MPOSKTHON U APYTUX BUJAX NEATECIbHOCTH;

— c(hopMHPOBAaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKH; OCO3HaHUE 3HAYMMOCTH HayKH, BIaJe€HUS JOCTOBEpHON nHpopmanuen o
MEPENOBBIX JOCTHKEHUSAX U OTKPBITUAX MUPOBON U OT€YECTBEHHOMN HAYKH;
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 ycTpoilcTBe M 00I1IecTBa; TOTOBHOCTh K HAy4YHO-
TEXHUYECKOMY TBOPUYECTBY;

— YYBCTBO I'OP/JIOCTH 332 POCCUMCKYIO0 PU3NUECKYIO0 HAYKy, TYMAaHU3M; MOJIOKUTEIbHOE
OTHOIIEHHUE K TPYAY, LIeJIeYyCTPEMIEHHOCTD; 3KOJIOTHYecKas KyJbTypa, OepexHOe OTHOLIEHHUE K
poaHoOM 3emie, MpUpoAHBIM OorarcTBaM Poccun m Mupa, HOHUMaHUe OTBETCTBEHHOCTH 3a
COCTOSIHME MPUPOJHBIX PECYPCOB U pa3yMHOE€ MPUPOJAONOIb30BaHHUE.

MeTtanpeaAMeTHBIMHM Pe3yJbTAaTAMH OCBOCHUS BBIIIYCKHUKAMHU CPEIHEN LIKOJIbI
MpOrpaMMBbI IO (PU3UKE SIBISIOTCS:

1) oceoenue pecyramueHvlX YHUGEPCATbHBIX YUEOHBIX OCUCMBUIL:

— CaMOCTOSATEIbHO ONMPEAeATh I[eJIH, CTABUTHh U (OPMYJIHPOBATH COOCTBEHHBIC 3a/]aUH B
o0pazoBaTeTbHON AEATEIbHOCTH U KU3HEHHBIX CUTYaIlUsAX; OIIEHUBATh PECYpPChI, B TOM YHUCIIE
BpeMs U IpyTrue HeMaTepualbHbIE PECYPChl, HEOOXOAUMBIE AJI JOCTHKEHHUS MOCTABICHHON
paHee uenu;

—  COIOCTaBJISATH UMEIOIIAECS BO3MOKHOCTH U HEOOXOIUMBIE JUIS JOCTHKEHHS 1€
pecypchl;

— ONpeAeNsiTh HECKOJIBKO MYTEH JOCTUKECHUS MOCTABICHHOW LIEIH;

— CcJaBaTh NapamMeTpbl U KPUTEPUH, I10 KOTOPBIM MOXKHO OINPEAEIUTD, YTO LIEIb
JIOCTUTHYTA;

— COIIOCTABJIATH MOJYYEHHBIM PE3YJIbTAT AEATEIBHOCTHU C IOCTABICHHOM 3apaHee LENbIO;

— O0CO3HaBaTh MOCJIEIACTBHS JOCTHKCHHUS IMOCTABJICHHON II€IH B NCATSILHOCTH ,
COOCTBEHHOW KU3HU M KU3HU OKPYKAIOIIHUX JIIOJICH;

2) o0ceoenue nO3HABAMENbHBIX YHUBEPCANbHBIX YUEOHBIX OClCMEUIL:
KPUTHYECKH OIICHUBATH U HHTEPIPETHPOBATH HHPOPMAIUIO C Pa3HBIX MO3HIIHI;



— pacrno3HaBaTh U GUKCUPOBATH MPOTUBOPEUYHUS B MHPOPMAIIMOHHBIX UCTOYHHUKAX ;

— HCIIOJIb30BaTh Pa3IMYHBIC MOJICILHO-CXEMAaTHUECKUE CPEJICTBA JUJIS IPEACTaBICHUS
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX TPOTHBOPECUHNI; OCYIIECTBIISATh Pa3BEPHYTHIN
WH(POPMAIIMOHHBIN MOUCK U CTABUTh HA €T0 OCHOBE HOBBIC (yU4eOHBIC U ITO3HABATEIIHHBIC)
3aJla4u;

— HWCKaTh M HAXOJHUTh 0000MEHHBIEC CITOCOOBI pelICHUS 3ajad;

— TPUBOAUTH KPUTHUYECKUE apPTYMEHTHI KaK B OTHOIIEHHH COOCTBEHHOTO CYXKJICHUS, TaK U
B OTHOIIEHUU JEUCTBUMU U CYXKJECHUU NPYroro 4ejI0BEKa;

— aHaIu3MpPOBATH U MPEOoOPa30BHIBATH MPOOIEMHO-IPOTUBOPEUNBHIC CUTYAIUH;

— BBIXOJUTH 32 PAMKH YU4€OHOTO IpeIMeTa U OCYIIECTBIATh IIEJICHAIIPABICHHBI i ITOUCK
BO3MOJXKHOCTH IIUPOKOTO MEPEHOCA CPEJACTB U CIIOCOOOB JAEHCTBUS;

— BBICTpPaMBaTh UHJUBUYaJbHYI0 00pa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBAs
OTPAaHUYEHUS CO CTOPOHBI IPYTUX YUYACTHUKOB U PECYPCHBIE OTpaHUYE HUS;

— 3aHMMAaTh pa3Hble MO3ULHUH B TO3HABATEIbHON A€ATENbHOCTH (OBITh YUEHUKOM U
yuutenem; GopMyJInpoBaTh 00pa30oBaTEeIbHbINA 3aIPOC U BHIMOJIHATh KOHCYJIbTATUBHBIE
(GYHKIMHU CAMOCTOATEIbHO; CTaBUTh MPoOsieMy U paboTaTh HaJ €€ pelIeHUueM; yIpaBIsaTh
COBMECTHOM MO3HABAaTEJIbHON AESITEIbHOCTHIO U MOAUYUHATHCS);

3) o0ceoeHue KOMMYHUKAMUBGHBIX YHUBEPCAILHBIX YUEOHBIX 0CUCmGUIL:

— OCYILIECTBJISATh J€TOBYI0 KOMMYHHKAIIMIO KaK CO CBEpCTHUKAMU, TaK U CO B3POCIBIMU
(kak BHYTpU 00pa3oBaTEIbHON OpraHU3ally, TaK U 3a €€ mpeaenamn),

— P OCYILIECTBICHUH I'PYNIOBOIl pabOThl OBITH KAK PYKOBOJUTENEM, TaK U YJICHOM
MPOCKTHOW KOMaH/BI B Pa3HBIX POJAX (T€HEPATOPOM UJCH, KpUTUKOM, UCIIOJTHUTEIIEM,
NPE3EeHTYIOUIUM U T. 1.);

— pa3BEPHYTO, JOTUYHO U TOYHO H3JIATaTh CBOIO TOYKY 3PEHHS C HCIOIb30BaAaHUEM
aJeKBAaTHBIX (YCTHBIX U MUCHMEHHBIX ) SI3BIKOBBIX CPEACTB;

— pacmo3HaBaTh KOH(QIMKTOTSHHBIE CUTYAIlUH U MMPEIOTBPAIIATh KOHPIUKTHI 10 UX
aKTUBHOU (a3sbl;

— COTJIACOBBIBATH MO3HMIIMH YJIEHOB KOMaH/IBI B Iporecce paboThl Haa 00 muUM
MPOAYKTOM/pElIeHUEM;

— MPEJCTABIATH MYOJIUYHO PE3yIbTAaThl MHIUBUIYAJIbHON U TPYIIIOBOM eI TEIBPHOCTH KaK
nepe] 3HAKOMOM, Tak U Mepe] He3HAKOMOUW ayauTOpHei;

— nmox0upaTh MapTHEPOB IS 1ETOBOM KOMMYHHUKAIIMH, UCXOIS U3 COOOpaKeHUH
pPe3yIbTaTUBHOCTH B3aUMOJIEHCTBUSA, a HE TUUYHBIX CUMIIATUH;

— BOCIIPUHUMATH KPUTHUYECKHE 3aMeUaHus KaK pecypc COOCTBEHHOTO pa3BHUTHS,

— TOYHO U €MKO (hOpMYITHUPOBATH KaK KPUTHUYECKHUE, TaK U OJI0OOpUTEIbHBIC 3aMEeYaHUs B
aJgpec Ipyrux JOJe B paMKax JIeJ0BOM B 00pa3oBaTelbHON KOMMYHHUKAIIUH, H30eTas nNpu
9TOM JTUYHOCTHBIX OLIEHOUHBIX CYXKJICHUM.

IIpenMeTHBIMH pPe3yJibTATAMHM OCBOCHHUS BBIMYCKHHUKAMH CPEJHEH IIKOJBI MPOTPaMMBbI
no ¢pu3uKe yrayoJeHHOM YPOBHE

ITnanupyemoie pe3ynomamol uzyuenus Kypca Qusuku
BbinmycKHUK Ha yri1y0JIeCHHOM YPOBHE HAYYMTCS:

—  OOBSACHATH M aHAJIU3UPOBATH POJb U MECTO (PU3UKU B (GOPMUPOBAHUU COBPEMEHHOW HAyYHOU
KapTUHBl MUpA, B Pa3BUTUU COBPEMEHHOW TEXHMKU M TE€XHOJIOTHH, B NPAKTUYECKOW NEATEIBHOCTH
JTIOJIEH;

—  XapaKTepH30BaTh B3aUMOCBS3b MEXy (PM3UKON U JPYTUMH €CTECTBEHHBIMU HaYKaMH;

—  XapaKkTepHU30BaTh CUCTEMHYIO CBSI3b MEXKJy OCHOBOIIOJAralOUIMMU HAyYHBIMU MOHSATUSAMHU:
IIPOCTPAHCTBO, BpEMs, MaTepus (BEIIECTBO, 110JI€), ABMXKEHUE, CUIIA, SHEPTHUS;

— TOHUMaTb U OOBSCHATh IEJIOCTHOCTh (U3NYECKOH TEOpuH, pasiauyaTh TpPaHULBl €€
MPUMEHUMOCTH U MECTO B PSIy APYTUX (PU3MUECKUX TEOPUIA;



—  BJIAJAETh NpPUEMAMM IIOCTPOEHHUS TEOPETUUYECKUX JI0KA3aTENIbCTB, a TAK)XKE MPOTHO3UPOBAHMS
ocoOeHHOCTeH mpoTekaHus (U3MYECKUX SBIEHUH M IMPOLECCOB HAa OCHOBE IOJYYEHHBIX
TEOPETUYECKUX BBIBOJIOB U J10Ka3aTEIbCTB;

—  CaMOCTOSITEIbBHO  KOHCTPYHPOBATh  JKCIIEPUMEHTAJIBHBIE  YCTAHOBKM  JUISI  NPOBEPKHU
BBIJIBUHYTBIX TUTIOTE3, PACCUUTHIBATH A0COIIOTHYIO M OTHOCHTEIBHYIO IIOTPEIIHOCTH;

—  CaMOCTOSITEIIbHO IUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE IKCIIEPUMEHTHL;

—  pemaTh NPAaKTUKO-OPUEHTHPOBAHHBIE KAadeCTBEHHBIC M pacueTHbC (HU3MYECKHUE 3a7addl C
OIOPOM Kak Ha W3BECTHbIE (PU3UYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJENH, TaK U Ha TEKCTHI C
n30BITOYHON MH(OPMAITHEI;

— OOBACHATH TIpaHUIBl TNPUMEHEHUS W3YYEHHBIX (U3MYECKMX MOAEIeH NpU pelIeHUuH
(U3NIECKUX U MEXITPEIMETHBIX 3aj1ay;

—  BBIBUIaTh FMIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIOJIAraloIUX (PU3NUECKUX 3aKOHOMEPHOCTEN U
3aKOHOB;

—  XapakTepHu30BaTh IN100aTbHBIE MPOOJIEMBI, CTOAIIME MEpe]l YeIOBEUECTBOM: SHEPreTHUECKUE,
CBIPBEBBIE, IKOJIOTHUECKUE, U POJIb (DU3UKU B PEIICHUH 3TUX MPOOIIEeM;

—  OOBACHATH MNPHUHLUUIBI PabOTBl M XAPAKTEPUCTHKM H3YYEHHBIX MaIlUH, HOpUOOpPOB U
TEXHUYECKUX YCTPOMCTB;

—  OOBACHATH YCIOBHUSA NPUMEHEHHs (U3UYECKUX MOJeNedl MpH pelieHuu (pu3nueckux 3ajaad,
HAXOJUTh aJIeKBAaTHYIO INPEVIOKEHHON 3amade (U3MUECKYI0 MOAENb, pa3peniats NmpodiieMy Kak Ha
OCHOBE UMEIOIIMXCS 3HAHUU, TAK U IIPU IIOMOILU METOJOB OLEHKH.

BbInycKHUK Ha yriIy0JIEHHOM YPOBHE IOJYYUT BO3MOKHOCTH HAYYHThCS:

—  nposepsmb IKCNePUMEHMANbHLIMU CPEOCMBAMU BblOBUHYMbLE SUNOME3bl, (OPMYIUPYS Yelb
UCCe008AHUSL, HA OCHOBE 3HAHUSL OCHOBONONIALAIOUUX (PUSUUECKUX 3aKOHOMEPHOCMEl U 3AKOHO8;

—  OnucwLl8amv U AHATUIUPOBAMb NOJYUEHHVIO 6 pe3yibmame NpPOBeOeHHbIX QU3UUECKUX
IKCHEePUMEHMO8 UHGopMayuto, onpeoesinms ee 00CMOBEePHOCb,

—  noHumams U OOBACHAMb CUCMEMHYIO CB853b MeHCOy OCHOBONONALAIOWUMU HAYYHBIMU
NOHAMUAMU: NPOCMPAHCMEBO, 8PEMsL, Mamepusi (6eujecmeo, noie), O8UNCEHUE, CUNA, IHEPIUsL;

—  pewiamsv IKCHepUMEHMAlbHble, KAYeCmEeHHble U KOIUYeCmEeHHble 3a0adi ONUMNUAOHO2O0
VPOBHSL CTLONCHOCIMU, UCNONb3YS PU3UYECKUE 3AKOHbL, 4 MAKICE YPABHEHUS, C653bl8aroyue (usuiecKkue
BENUYUHDL;

—  aHaIU3UPOBAMb  CPAHUYLL NPUMEHUMOCMU (DUIUYECKUX 3AKOHO8, NOHUMAMb 6Ceoduyull
xapakmep GyHOAMEHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCb UCHONIb308ANHUSL YACMHBIX 3AKOHO8,

—  opmyruposame u pewiams Hogble 3a0aylU, O3HUKAIOWUE 8 XO0€ YHeOHO-UCCIe008aAMENbCKOU
U NPOEKMHOLL OestMeNbHOCMU,

—  YCOBEPUEHCMBO8amb NPUbOPLL U MemoObl UCCIEO08AHUSL 8 COOMBEMCMBUU ¢ NOCMABIEHHOLU
3a0ayeil;

—  UCNONb3068AMb MemoObl MAMeMamuyecKko20 MOoOeIUpO8anus, 6 MOM Hucie npocmeuuiue
cmamucmuyeckue Memoowvl 05 00pabomKU pe3yibmamos IKCnepuMermad.

I11. COIEP’) KAHUE YYEBHOI'O IPEJJMETA ®U3UKA

Oowan xapakmepucmuka npeomema

dusnka, Kak Hayka 0 HanboJiee 00IMX 3aKOHAX MPUPOIBI, BRICTYIAs B Ka4eCTBE YIEOHOTO
MpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIa/l B CUCTEMY 3HaHUN 00 OKpYKaroIIeM MUpE.
IkonpHBIN Kypc GU3HKH — CUCTEMOOOPA3YIOIMIUN Ul €CTECTBEHHO-HAYYHBIX Y4eOHBIX MTPEIMETOB,
MMOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE COJICPIKaHUsI XUMHH, OHOIOTHH, (pU3MdecKoi reorpa-
(bun 1 aCTPOHOMHUH.

W3ydyenune ¢usuku sBiseTcs HEOOXOAMMBIM HE TOJBKO JJisi OBIAJACHHUS OCHOBaMH OJHOM W3
€CTECTBEHHBIX HAYK, SBJISIOIICHCS KOMIIOHEHTOW o00mero oOpa3oBaHus. 3HaHuWe (U3UKH B €8
HUCTOPUYECKOM Pa3BUTUM TOMOTAET 4YEJIOBEKY TOHATH mporecc (HOpMHPOBAHUS  JAPYTUX



COCTaBJISIONINX COBPEMEHHOU KylbTYyphl. |'yMaHUTapHOE 3HaUeHUE (PU3UKU KaK 00s3aTEIbHON 4acTH
obmiero oOpa3oBaHUS COCTOMT B TOM, YTO OHA CIIOCOOCTBYET CTAHOBJICHHIO MHPOIOHHMAHHUS H
Pa3BUTHUIO HAYYHOTO CMOCO0A MBIIUICHUS, MMO3BOJISIONIETO OOBEKTUBHO OIEHWBATH CBEACHUS 00
OKpyxaromeM mupe. Kpome TOro, oBliaficHHEe OCHOBHBIMH (PH3MYCCKUMM 3HAHUSAMH Ha 0a30BOM
YPOBHE HEOOXOAMMO MPAKTHYECKH KAKIOMY YEJIOBEKY B COBPEMEHHOM JKU3HH.

Hus  pemenuss 3amad (GOpPMHUPOBAHMSI OCHOB  HAaydyHOTO  MHPOBO33PEHUS,  Pa3BUTHUSA
HMHTEJUICKTYaJIbHBIX CIIOCOOHOCTEH M IMO3HABATEIBHBIX HHTEPECOB IKOJIBHUKOB B IMPOIIECCE U3YUCHUS
(U3MKN OCHOBHOE BHHUMAaHHUE CJEIYeT YIeNSITh HE CTOJBKO IMepenade CyMMBI TOTOBBIX 3HAHHIA,
CKOJIBKO 3HAKOMCTBY C METOJIaMH HAy4HOT'O IMO3HAHHUS OKPYXKAIOIIEro MHUpa, ITOCTaHOBKE MPOoOJIeM,
TPEOYIONIMX OT YYalIUXCS CAMOCTOSITSIIBHOM JIEITEIbHOCTH 10 UX Pa3peIICHHUIO.

Yriay0JjeHHblii YypOBEHb

Du3NKa M eCTeCTBEHHO-HAYYHbI MeTO/] MO3HAHUS NPHPOIbI

Oduszuka — pyHgamMeHTanpHas Hayka o npupoze. Hayunblii Mmetosa nmo3nanust mupa. Bzanmocsssb
MEXTy (U3UKON U IPYTUMH €CTECTBEHHBIMH HayKaMu. MeTOoIbl HAy9HOT'O UCCIICIOBAHHUS
¢busnueckux sBineHui. [lorpenrHoctu uaMepeHuit pusnueckux BeIMunH. MoaenupoBaHue IBJICHUH U
MIPOIIECCOB MPUPOJIBI. 3aKOHOMEPHOCTH U CIIy4altHOCTb. ['paHMIIbI TPUMEHUMOCTH (HU3UIECKOTO
3akoHa. PU3NYECKNE TEOPUU U MPUHIIUIT COOTBETCTBU. Poib 1 MecTo husuku B hopMUpOBaHUU
COBPEMEHHOW HAYYHOU KapTHHBI MUPA, B IPAKTUUECKOMN ACATEIBHOCTHU JoJeh. Duzuka u Kyivmypa.

MexaHuka

[Ipenmer u 3apaun KinaccuuecKoil MexaHuku. KnHemaTrnueckue XapakTepUCTUKU MEXaHUYECKOTO
JBUKEeHMs. Mozienu Ten U IBrKeHU. PaBHOycKOpeHHOE PSIMOJIMHENHOE IBUKEHUE, CBOOOIHOE
najieHue. JBI)KEHUE Tena, OPOILIEHHOT0 MO/ YIJIOM K TOPU30HTY. J[BUKEHHE TOUKH 110 OKPY>KHOCTH.
IlocmynamenvHoe u epawjamenvHoe 08udceHue meepoo2o meJd.

Bsaumopeiictsue ten. [Ipunnun cynepnoznunu cuil. MHepunanpHas cucreMa oTc4eTa. 3aKOHbI
MexaHuku HproToHa. 3akoHbl BcemupHoro tarorenus, ['yka, cyxoro Tpenus. JBrmxkeHne HeOeCHbIX
TeJ U UX UCKYCCTBEHHBIX CIIyTHUKOB. A6nenus, Habaooaemvle 8 HeUHEPYUATbHBIX CUCTNEMAX
omcuema.

Wmnynbe cuitbl. 3aKOH U3MEHEHUS M COXpaHEHUs UMITyJibca. PaboTa cuiibl. 3aKOH U3MEHEHUs U
COXpaHEHUs SHEPTHH.

PaBHOBecue MaTepUaIbHON TOYKHU M TBEPAOIO Teja. Y CIIOBUS PaBHOBECUS TBEPIOTO TENA B
WHEPIHMAIBHOM cucTeMe oTcueTa. MOMEHT cuiibl. PaBHOBECHE )KUIKOCTH U ra3a. [[BrxeHune
KHUJIKOCTEH U ra3oB. 3aKoH coXpaneHusi SHepauu 8 OUHAMUKE HCUOKOCMU U 2a3d.

Mexannueckue KonebaHus U BOJIHbI. AMIUINTY/A, IEPUO/I, 4acToTa, (aza konedanuil. [IpeBpamienns
SHEPIuu Npu KoJeOaHusX. Buinyscoennvle Konebanus, pe3oHanc.

[Tonepeunsle 1 MPOIOJIbHBIE BOJIHBI. DHEprus BoyHbl. UHTEeppepenus u nudpakuus BOIH. 3ByKOBbIE
BOJIHBI.

MouexyasipHas (pu3uKa ¥ TEpMOAUHAMHKA

[Ipenmer u 3agauu MoJekynsspHo-kuHeTnuueckoil reopun (MKT) u TepmMoanHaMUKH.
OkcrnepuMeHTaIbHbIE Toka3aTenbcTBa MKT. AGcomoTHas TeMiepatypa Kak Mepa cpeHei
KMHETUYECKOM SHEPTUU TEIJIOBOTO JBMKEHUS YacTHI] BellecTBa. Mojenp uaeansHoro rasa. Jlapnenue
ra3a. CBs3b MEXKy JABJICHUEM U CPEAHEN KMHETUYECKOW SHEPruel NoCTyNnaTeabHOro TEMIOBOTO
JBUKEHMSI MOJIEKYJ UJI€aIbHOIO rasa.

Monens uieanbHOro rasza B TepMoJIMHaMuUKe: ypaBHeHne MenneneeBa—Kianelipona, BelpaxkxeHHE IS
BHYTpEHHEN 3Hepruun. 3akoH JlanpToHa. ['a30BbIE 3aKOHBI.

Arperartable cocTosiHus BenectBa. dazoBeie nepexonasl. [IpeodbpazoBanue s3uepruu B pa3oBbIX
nepexonax. HacelmeHHbIe 1 HEHACBIIEHHBIE Taphl. BiaxkHOCTh BOo3ayxa. Monens cTpoeHus
KUIKOCTeU. [losepxnocmuoe namsadicenue. Monenb cTpoeHHs TBEPIBIX Tel. Mexanuueckue ceolicmea
meepovix meil.



Buytpennss sHeprus. Pabora u teruionepeaaya kak crocoObl U3MEHEHUS! BHYTPEHHEW YHEPTUU.
[TepBbIit 3aKOH TEpMOAMHAMUKH. AJTMA0ATHBIN MPOIECC. Bmopou 3akon mepmMoOUuHAMUKU.
[IpeoOpazoBanus sHeprun B TerioBbix MamuHax. KI1/] TemmoBoii mammael. [ukn Kapho.
DKOJOTHYeCKHe MPOOIeMbI TETNIOIHEPTETUKH.

DJIeKTPOAMHAMMKA

[IpenMer u 3a1a4uu 3JIEKTPOIUHAMUKU. DJIEKTPUUECKOE B3aUMOICHCTBUE. 3aKOH COXPaHEHUs
NEKTPUYECKOro 3apsana. 3akoH Kyinona. HanpsskeHHOCTh M MOTEHIMAT 3JIEKTPOCTaTUHYECKOTO MOJIA.
[IpuHIUI CyneprIO3UIUY 3JIEKTPUUECKUX Tosiel. PasHocTs nmoreHnunanos. IIpoBogHukY 1
JOUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM IT0JIE. DNEKTpUYeCcKas eMKoCcTb. KoHnencarop. DHeprus
JJEKTPUYECKOTO IOJIA.

[TocTostHHBIN 3MeKTpruYecKuid TOK. DnekTpoasrxkymas cuia (3C). 3akon Oma aJis MOTHOM
NEKTPUYECKON LIENU. DNEKTPUIECKUI TOK B METaIlJIaX, JIEKTPOJINTAX, OJYIIPOBOJHUKAX, ra3ax U
BakyyMe. [Inasma. Dnexmponus. IlonynpoBogHukoBblie npubopsl. Ceepxnposooumocme.
MarnuTtHoe nosue. BekTtop MarHuTHOW HHAYKUMHA. [[puHIUII CyneprIo3uIIMM MarHUTHBIX IOJIEH.
MarauTtHoe 1ose NpoBOJAHMKA C TOKOM. [IeficTBE MarHUTHOIO NOJIS HA IPOBOJHUK C TOKOM U
JBUKYITYIOCS 3apskeHHYHo yacTuily. Cuna Ammnepa u cuia Jlopenna.

IIoTok BeKTOpa MArHUTHOW MHAYKLIHHU. SIBIIEHUE 2JIEKTPOMAarHUTHON MHAYKLUHU. 3aKOH
3JeKTpoMarHuTHOM MHAYKIMU. D/]C MHAYKIMHY B ABMXKYIIUXCS TpoBogHUKaxX. [IpaBuio Jlenna.
SBnenne caMmoMHIYKIMHU. IHIYKTUBHOCTb. DHEPrus 2JIEKTPOMAarHUTHOTO 10JI1. MarHUTHBIE CBOMCTBA
BEILIECTBA.

OnexkrpoMaruutHele Kosnebanus. KonebarenbHblit KOHTYp. CBOOOAHbIE 3I€KTPOMArHUTHBIE
KosieOaHus. BeIHY)KICHHBIC AJIEeKTpOMarHuTHBIE KoseOanus. Pezonanc. [lepemMeHHBIN TOK.
Konnencarop u kaTylka B enu nepeMeHHoro toka. [Ipouszoacrso, nepegaya u norpedieHue
ANEKTPUYECKON SHEPTUU. Dnemenmapnas meopus mparcgopmamopa.

OneKkTpoMarHuTHoOE nosje. BuxpeBoe anekTpudeckoe mose. JNeKTpoOMarHuTHele BOaHbI. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH. J[Mana3oHbl 2JIEKTPOMArHUTHBIX U3Jy4YEHUN U UX IPAKTHYECKOE
npuMeHeHue. [ [puHInIbI paguoCcBs3u U TENEBUICHUS.

I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacipoCTpaHEHUE CBETA B OJIHOPOJIHOM cpejie. 3aKOHBI
OTpakeHMsI U IpenomiieHus ceta. [lonHoe BHyTpeHHee oTpaxeHne. OnTuueckue npuoopsl.
Bonnosele cBolicTBa cBeTa. CkopocTh cBeta. MuTepdepenius ceeta. KorepentHocts. Audpakuus
cserta. [longpuzanus ceera. Jlucnepcus ceera. [IpakTnueckoe NpuMeHEHNE IEKTPOMArHUTHBIX
W3JTyYEHH.

OcHOBBI cHIENMATBHOI TEOPUHM OTHOCUTEJIBLHOCTH
WHBapnaHTHOCTH MOJYJIsl CKOPOCTH CBETa B BakyyMme. [[pMHIIMI OTHOCHTENBHOCTH DUHINTEHHA.
IIpocmpancmeo u epems 6 CneyuanbHoUu meopuu OMHOCUMENbHOCMU. DHePeUsl U UMNYIbC CB0OO0OHOT
yacmuysl. CBSI3b MACChl U SHEPTHUH CBOOOIHON YaCTHUIIBI. DHEPTUsl TIOKOSI.
KBanroBas ¢pusznka. ®u3nKa aToMa M1 aTOMHOI0 siipa
[Ipenmer u 3a1a4u KBAaHTOBOM (PU3UKH.
TennoBoe nznyuenue. Pacnipenenenue suepruu B CeKTpe aOCOIOTHO YEPHOTO Tena.
I'umote3a M. [1nanka o kBantax. ®otosdpdext. OnbiTel A.I'. CToneroBa, 3akoHbI poTodPdeKTa.
VYpaBHenue A. DiiHmTelHa 11 GoTosddexra.
®otoH. Onvimet I1.H. Jlebeoesa u C.H. Basunosa. I'nnoresa JI. e bpoiisist 0 BOIHOBBIX CBOMCTBaX
yactull. KoprnyckynspHo-BOIHOBOH nyanusMm. Jugparkyus snekmporos. JlaBneHue cera.
CooTtHolleHue HeonpeaenaeHnoctel [ eitzenOepra.
Monenu crpoenuns atoma. OO0bsCHEHNE IMHEWYATOro CIEKTPa BOJAOPO/1a HA OCHOBE KBAaHTOBBIX
noctynaroB H. bopa. CrioHTaHHOE 1 BBIHYX/I€HHOE U3JIy4€HHUE CBETA.

CocraB u cTpoeHre aTOMHOTO sifipa. M3oTomsl. SnepHsie cuibl. JledekT Macchl U SHEPTUS
CBSI3H sJIpa.
3aKOH paJlMOaKTUBHOTO pacnaaa. SlIepHble peakuy, PeaKkuy JeNeHns U cuHTe3a. Llernnas peakuus
neneHus saaep. SAnepHas sHepretuka. TepMosaepHbIA CUHTES.



3JI€M€HTapHBIC HYaCTHUIIBI. CDYHI[aMeHTaHI:HBIC BSaHMOHeﬁCTBHH. YCKOPMmeﬂM IJIEMEHNAPHbLX Hacmuy.

Ctpoenne BcesieHHoi

[IpuMeHUMOCTh 3aKOHOB (PU3UKHU I 0OBICHEHUS! TPUPOJIbI KOCMUYECKUX 00beKTOB. ConHeuHas
cucrema. 3Be3/Ibl U UCTOYHUKU uX sHepruu. Kiaccuduxanus 3se3n. DBomtonus ConHLa U 3BE3/.
lNamakTuka. pyrue ranaktuku. [IpocTpancTBeHHO-BpeMeHHbIE MacITaObl HaOIrogaeMoi BeeneHHOM.
IIpencraBnenue 06 sBostonuu Beenennol. Temuas mamepusi u memHas SHEPRUs.

IIpumepHBbIii IepeyeHb NPAKTHYECKUX U J1a00paTOPHBIX padoT (Ha BLIOOP y4uuTeIs)
IIpsiMble n3MepeHus:

— U3MEpPEHHE MTHOBEHHOW CKOPOCTH C MCIIOJIb30BAaHMEM CEKYHIOMEpa WM KOMIIBIOTEpA C
JaTYNKaMH;

—  CpaBHEHHME Macc (110 B3aUMOJEHCTBHIO);

—  U3MEpeHHEe CUJI B MEXaHHKE;

—  U3MEpEeHHE TeMIIepaTypbl )KUJIKOCTHBIMU U LIU(PPOBBIMU TEPMOMETPAMHY;

—  OLEHKA CHJI B3aUMOJAEHUCTBHS MOJIEKYJI (METOJIOM OTphIBA KaIellb);

—  U3MEpEeHHEe TEPMOJMHAMUYECKHX TapaMeTpOB rasa;

— u3Mmepenue D/]C nucrounuka Toka;

—  U3MEpPEHHE CUJIbl B3aMMOJEHCTBHUS KAaTyHIIKM C TOKOM M MAarHuTa IOMOILIBIO 3JEKTPOHHBIX
BECOB;

—  ompezeneHue nepuoia oOpalleHus JBOMHbBIX 3Be3]] (IeYaTHbIE MaTEPUAJIbI).

KocBennsle n3mepenus:

—  U3MEpEHHE YCKOPEHUS;

—  HU3MEpEeHHE YCKOPEHUsl CBOOOJHOrO MaCHHUS;

—  ONpEAeNIEHUE SHEPTUH U UMITYJIbCa 10 TOPMO3HOMY ITYTH;

—  W3MEpEHHE yJEIbHOMN TEIUIOTHI IUIABJICHHUS JIbJA;

— W3MEpeHHe HaIpPsDKEHHOCTH  BHUXPEBOIO  BJIEKTpUYECKOro 1Mo  (mpu  HaOIrofeHUM
AJEKTPOMArHUTHON MHIYKINH);

—  W3MEpEHHE BHYTPEHHErO CONPOTUBIIEHUS NCTOYHUKA TOKA;

—  ONpeJcIIeHUE MOKa3aTelsl MPEIOMIICHUS CPEJIbI;

—  u3MepeHHe (POKYCHOTO PacCTOSHUS COOMpaloIiel 1 paccenBarollel JIMH3;

—  ONpEJCIICHUE NJIUHBI CBETOBOU BOJIHBI;

—  OmpeJeNieHHMe HMIYJIbCa W HHEPTUU YACTHILIBI MPH JBHKEHUHM B MarHUTHOM Iojie (I10
¢dotorpadusam).

Habmtoienue siBieHuii:

— HaOmoJleHMe MEXaHHMYeCKUX SBJICHUH B WHEPUUAIBHBIX W HEUHEPUHUAIBHBIX CHCTEMax
0TCYETa;

—  Ha0J0JIeHNe BBIHY)KJICHHBIX KOJICOAHUI 1 PE30HAHCA;

— Habmonenue quddysum;

—  HaOJ0JIeHHe SBJICHUS SJIEKTPOMArHUTHON UHIYKIINY;

—  HaOII0/IeHUE BOJHOBBIX CBOMCTB cBeTa: Au(pakius, HHTephepeHIIHs, MOIIpU3aLns;

—  HalJoJIeHUEe CIIEKTPOB;

—  BedepHue HabOmoaeHus 3Be3/1, JIyHbI U IUTaHET B TeNIECKON WJIK OMHOKIIb.

Uccnenosanus:

—  HCCIIEOBAaHUE PABHOYCKOPEHHOI'O JBUKEHHUS C UCIOJIb30BAHUEM 3JIEKTPOHHOTO CEKyHJIOMepa
W KOMITBIOTEPA C JaTYMKAMU;

— HUCCIICAOBAHUEC NBUXKCHUSA TCJIA, 6p0H_IeHHOF0 I‘OpI/ISOHTaHLHO;

—  HCCIIeIOBaHUE IIEHTPAIBHOTO Yaapa;

— HCCJICOOBAHUEC KAUCHU S I_[I/IJII/IHI[pa 110 HﬁKJIOHHOfI IIJIOCKOCTH,



—  HCCIeI0BaHue IBHKEHUs OpOYHOBCKOM uacTulibl (1o Tpekam lleppena);

—  MCCJEeJ0BaHUE U30IPOLECCOB;

—  HCCIEI0BaHHE U30XOPHOr0 MPOLecca U OLIEHKA aOCOIIOTHOTO HYJIS,

—  MCCJEe0BAHUE OCTBHIBAHUS BObI;

—  HUCCJIEJOBaHME 3aBUCUMOCTH HaNpsHKEHUS Ha MOJII0CAX UCTOYHHMKA TOKA OT CUJIbI TOKA B LIETIH;

—  MCCJEe0BAaHUE 3aBUCUMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HAapsKEHUs Ha Hel;

—  HCCIeI0BaHUE HArpEeBaHUs BOJbI HArpeBaTesieM HEOOBIION MOIIHOCTH;

—  MCCJIE0BAHUE SIBJICHUS JIEKTPOMArHUTHOW MHAYKIUH;

—  HUCCJIEOBaHME 3aBUCUMOCTH YIJIa IPEJOMIICHUS OT yrja MaJeHus;

—  MCCJEOBAHUE 3aBUCHMOCTH PACCTOSIHUA OT JIMH3bI IO U300paXKeHUs OT PACCTOSHUS OT JIMH3bI
710 IIpeIMeTa;

—  MCCJEJOBaHUE CIIEKTPa BOAOPOAA;

—  HUCCIJIEJOBaHME JBUKEHMSI IBOMHBIX 3B€3/1 (110 I€YaTHHIM MaTepHaiaM).

[IpoBepka runores (B TOM 4HCIi€ UMEIOTCSI HEBEPHBIE):

— IpU JIBHKEHUU OpycKa IO HAKJIOHHOM IUIOCKOCTH BpeMs IepeMElLIeHMs Ha ONpeeeHHOe
paccTostHusI TeM OoJiblie, yeM 0oJibllie Macca Opycka;

—  IIpH JBHXXEHUU OpYCKa M0 HAKJIIOHHOM MJIOCKOCTH CKOPOCTh MPSAMO MPONOPLHMOHATIbHA ITYTH;

—  TIpW 3aTyXaHUH KoJeOaHM aMIUTUTyAa 0OpaTHO MPOIOPIIMOHAIEHA BPEMEHH;

—  KBaJpaT CpelHero IepemenieHus OpOyHOBCKOW YacTUIbl MPSIMO MPONOPLHMOHANIEH BPEMEHH
Habmoaenus (o Tpexam [leppena);

—  CKOPOCTb OCTBIBAHMsI BOJbI IMHEHHO 3aBHCUT OT BPEMEHU OCTHIBAHUS;

—  HaOpsDKEHUE MU MOCJIEeI0BAaTEIbHOM BKJIIOUEHUM JIAMIIOYKH U PE3UCTOpA HE PAaBHO CyMMeE
HanpsDKEHUH Ha JaMIIOYKe U Pe3UCTOPE;

—  yroJl IpeJoMJIEHUS IPSIMO IPONOPILMOHAJIEH YTy Ma/IeHUs;

—  TIpH IJIOTHOM CJIOKEHUH JIBYX JIMH3 ONTUYECKUE CUJIbI CKIIIbIBAIOTCS;

KoHcTpyHpoBaHue TEXHUYECKUX YCTPOMCTB:

—  KOHCTPYMPOBAHHME HAKJIOHHOW IMIOCKOCTH ¢ 3a1aHHbiM KIT/I;

—  KOHCTPYMPOBAHHE PHIYAKHBIX BECOB;

—  KOHCTPYUPOBAHHE HAKJIOHHOW IIJIOCKOCTH, MO KOTOpPOM OpPYCOK IBHIKETCS C 3aJlaHHBIM
YCKOPEHHEM;

—  KOHCTPYMPOBAHHUE JICKTPOJABUTATEIS;

—  KOHCTpyHpOBaHHE TpaHCHOpMaATOpa;

—  KOHCTPYMPOBAaHME MOJIEIH TEJIIECKONA WJIM MUKPOCKOIIA.

IV. TEMATHYECKOE IINTAHUPOBAHUE

10 knacc
Pu3uKa ¥ eCTeCTBEHHO-HAYYHBIH MeTO/ NO3HAHUS NPHUPOABLI (24)
®duszuka — pyHgaMeHTaabHas Hayka o npupoze. Hayunblili Mmetosa no3nanust mupa. Bzaumocsssb
MEXy (PU3HUKOHN U JPYrUMH €CTECTBEHHBIMH HayKaMH. MeTo/1bl HAy4HOT'O MCCIeI0BaHUs
¢usnueckux sBieHui. [lorpenrHoctu u3MepeHuit pusndeckux BeanurnH. MojenupoBanue BIeHUN U
MIPOILIECCOB MPHUPOJIbl. 3aKOHOMEPHOCTD U CIy4alHOCTb. I paHuIbl IPUMEHUMOCTH (PU3NIECKOTO
3akoHa. U3NYECKUe TEOPUN U MPUHIUI COOTBETCTBUS. Ponb u MecTo (u3uku B GopMUpOBaHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B IPAKTUYECKON AEATENBHOCTH JIIOAEH. DPusuka u Kyivmypa.

Mexanuka(69 )

[IpenMer u 3aa4u KIacCUYECKON MeXaHUKN. KnHeMaTH4ecKne XapaKTepUCTUKN MEXaHUYECKOTO
IBIDKEHUS. MoJienu Ten U IBMKeHU. PaBHOYCKOpeHHOE MPsIMOIMHEIHOE IBUKEHUE, CBOOOIHOE
naJIeHue. JBI)KEHUE Tena, OPOLIEHHOr0 MO YIJIOM K TOPU30HTY. JIBUXKEHHE TOUKH 110 OKPYKHOCTH.
IlocmynamenvHoe u pawamenvroe 08UNCeHUe MEepO020 Meld.



B3aumopeiictBue Ten. [Ipunuun cynepno3unuu cui. MHepunanbHas cucrema oTcyera. 3aKOHbI
MexaHuku Herotona. 3akonsl BcemupHoro tarorenus, ['yka, cyxoro TpeHus. JIBuxeHue HeOSCHBIX
TEJl ¥ UX UCKYCCTBEHHBIX CITYTHUKOB. fg1eHus, Habaooaembie 8 HeUHEPYUATbHBIX CUCTEMAaX
omcyema.

Nmmynbe cuitbl. 3aKOH H3MEHEHHS i COXPaHESHHSI UMITyJIbca. PaboTa cuiibl. 3aKOH U3MEHEHUS U
COXpaHEHUs SHEPTUH.

PaBHOBeCHE MaTeprUaIbHOM TOYKHU U TBEPJIOIO TeJA. Y CIIOBHS PAaBHOBECHUS TBEPJIOIO TEJIA B
MHEpUUAIbHON cucTemMe orcueTa. MOMEHT cuiibl. PaBHOBecue )KUAKOCTH U rasa. /[Buxenue
XKHUJKOCTEH U ra30B. 3aKOH COXPAHEHUS IHEeP2UU 8 OUHAMUKE HCUOKOCIU U 2a3d.

MouJaexyasipHas ¢pusnka u TepMoanHaMuka(364)

[Ipenmer u 3aaun MoJsieKysipHO-KuHeTn4deckoit Teopun (MKT) u TepmoauHaMuky.
DkcnepuMeHTanbHbIe qoKkazarenbcTBa MKT. AGcomoTHas Temneparypa Kak Mepa CpeiHen
KMHETUYECKOM SHEPIUU TEIIOBOIO JBUKEHMSI YAaCTHI] BellecTBa. Mozeip uaeanpHoro rasa. Jlasnenue
ra3a. CBsi3b MEXK/y JaBJICHUEM U CPEHEN KHHETUUECKOM 3HEpruel NoCcTynareabHOro TeI0oBOro
JBUKCHMSI MOJIEKYJI MJI€aJIbHOTO rasa.

Mopeinb nieanpHOro ra3a B TEpMOJANHAMUKE: ypaBHeHUE MeneneeBa—Knaneipona, BeIpa)KeHHUE IS
BHYTpPEHHEH 3Heprun. 3akoH JlanbToHa. ['a30BbIe 3aKOHBI.

ArperaThble coctosiHus BeniectBa. dazoBeie nepexonnl. [IpeodpazoBanne suepruu B pa3oBbIX
nepexonax. HacplleHHbIe 1 HEHACHIIEHHBIE Taphl. BnaxkHocTh Bo3ayxa. Monens cTpoeHus
xuakocrei. [losepxnocmuoe namsacenue. Moienb CTpoeHUs TBEPAbIX Tel. Mexanuueckue ceoticmea
meepowvix meil.

Buytpennss sneprusi. Pabota u teronepenaya kak criocoObl U3MEHEHHs] BHYTPEHHEN SHEPrUH.
IlepBbIif 3aK0H TepMOJUMHAMUKU. ATnabaTHBIN polecc. Bmopotil 3aKkoH mepmMoOUHaAMUKU.
[IpeoOpazoBanus sHepruu B Teriosix MamuHax. KI1JI rermooit mammas. [{ukin Kapho.
DKosornyeckre npoodaeMbl TEIIO3HEPTETHKH.

JuiekTpoanHamMuka (404)

[IpenMer u 3a1a4u 37EKTPOIMHAMUKU. DJIEKTPUUECKOE B3aUMOIEHCTBUE. 3aKOH COXPaHEHUs
NEKTPUYECKOT0 3apana. 3akoH Kynona. HanpspkeHHOCTh M MOTEHIHAN 2JIEKTPOCTATHYECKOTO TOJIS.
[TpuHIMIT Cynepno3uIuy AMEKTpUIECKUX nosieil. PasHocTs moTeHnnanoB. [IpoBoaHukn 1
JUDJIEKTPUKHU B DJIEKTPOCTaTUYECKOM I0JIE. DJNEKTpUUeCcKas eMKoCcTb. KoHneHcarop. DHeprus
JIEKTPUYECKOTO OJIA.

[TocTosiHHbIM ekTpudecKuit Tok. DnexTpoasuxymias cuna (3C). 3akon OMa asst TOTHOM
IIEKTPUUECKOM EnH. DINEKTPUUECKUN TOK B METAJUIAX, JIEKTPOJIUTAX, TOITYIIPOBOIHHUKAX, Fa3ax U
Bakyyme. [Inasma. Dnexmponus. IlonynpoBogHukoBbie mpuOopsl. Ceepxnposooumocme.

Pe3eps (23u)

11 knace
DJIeKTPOoANHAMHKA Tpoaokenne (184)

MaruutHoe nosie. Bektop MarHuTHOM MHAYKUMU. [IpMHIMI Cyneprno3uluyu MAarHUTHBIX HOJEH.
MaruutHoe moje NpoBOJHUKA C TOKOM. JlelicTBHE€ MarHMTHOIO TOJS Ha MPOBOJHUK C TOKOM U
JOBUKYILTYIOCS 3apskeHHYHo yacTuiy. Cuna Amnepa u cuna Jlopenna.

[ToTok BekTOpa MarHUTHOM MHAYKIMU. SIBIIEHHE 3JIEKTpOMAarHuTHoM nHaAykuuu. [Ipasuno Jlenna.
3aKOH AJEKTpOMAarHUTHOM WHAYKIUU. OJC HHAYKIMH B ABWXKYLIUMXCS MPOBOJHHUKAX. SIBIeHUE
caMOMHAYKIMU. HWHIYKTUBHOCTb. ODHEPrus >JIEKTPOMArHUTHOrO ToJjig. MarHutHble CBOMCTBa
BEIIECTBA.

Kosae6anus u BoJHbI (424)

Mexannyeckue KojieOaHus. AMIUIMTYJa, MEepuoj, dactota, (asa konebanwmii. [IpeBparneHus



OHCPIUU IpU KoJIeOaHMSIX. BblHnyC()eHHble KOJZ€6CZHM}Z, PE3OHAHC.

OnexkrpoMarautHele KojeOanus. KomebarenbHpiii KOHTYp. CBOOOAHBIE 3IIEKTPOMArHUTHBIE
KoneOaHus. BpIHyXIEHHbIE 3JIeKTpOMarHuTHbIe KoseOaHus. Pesonanc. IlepeMeHHBI — TOK.
KongeHncatop u KaTylika B IENH HNEPEMEHHOIO TOKa. OneMenmaphas meopus mpancgopmamopa.
[TpousBoacTBO, epeaaya u MOTpeOIeHNE HEKTPUIECKON SHEPTHH.

Mexanunueckue BoHbI. [lonepednsie 1 mpoAoIbHbIE BOIHBL. JHeprus BojaHbl. UHTepdepenus u
arQpakius BOJIH. 3BYKOBBIC BOJHBI.

DNeKTpOMarHuTHOE rnoJe. BuxpeBoe anexkrpruueckoe ToJe.
DneKkTpoMarHuTHbie BOJIHBL. CBOMCTBa 2JIE€KTPOMArHUTHBIX BOJH. J(Mama3oHBI 3JEKTPOMAarHUTHBIX
M3JIy4eHUN W UX IIpaKTU4YeCKoe IpuMeHeHue. [IpuHIMNBI paavocBs3u U TeleBUACHMs. PaszButue
CPEICTB CBSI3U.

OnTuka(254)

I'eomerpuueckas ontuka. [IpsmMonuHeliHOe pacnpocTpaHEeHHE CBeTa B OJHOPOJIHON cpene.
3aKoHbl OTpa)keHUs U mpesnomiieHus cBeta. [lonHoe oTpaxenue cera. dopmyna TOHKOW JIMH3BI
Onrtuyeckue npuOOpBHI.

Ckopoctb cBera. BonHoBble cBoiicTBa cBera. [lucnepcus cBera. MHTepdepeHuus cera.
Korepentnocts. Judpakuus csera. [lonspuzamms cBera.

Bunet wusnyuenuit. Cnexmpur  u  cnekmpanvHuli — ananu3. [lpakTudyeckoe NpUMEHEHHE
ANEKTPOMATrHUTHBIX U3TYyYCHHH.

OcHOBBI CHIEHAJIBLHON TEOPHH OTHOCUTEIBLHOCTH(54)

WNHBapnaHTHOCTh MOJYJISl CKOPOCTU CBeTa B BakyyMe. [IpMHIMIT OTHOCHTENHbHOCTH DUHIITEHHA.
IIpocmpancmeo u epems 6 cneyuanbHol Mmeopur OMHOCUMENbHOCMU. DHEPeUs U UMNYIbC C80O0OHOI
yacmuysl. CBsI3b MaCChl U DHEPTUU CBOOOIHON YaCTHUIIBI. DHEPTHUSI TTOKOSI.

KBanToBas ¢usuka. @Puzuka aroMa 1 aToMHOro sigpa(414)
[Ipenmer u 3a1a4u KBAaHTOBOM (PU3UKH.

TennoBoe u3nyuenue. Pacnpenenenue sHepruu B crekTpe aOCoIOTHO uépHoro tena. I'mnoresa
M. Ilnanka o kBanTax. ®oroaddext. Onwitel A. I'. CTonerosa, 3akoHbl hoTodhdekra. YpaBHeHHe A.
OiHiTeitHa ans porodddexra.

@®oron. I'mnoresa ne bpoinsi 0 BONHOBBIX CBOWCTBax wyacTHll. KoprmycKyJIsspHO-BOJIHOBOMN
nyanmu3Mm. CootHomeHue Heomnpenenénnocrend ['eitzenOepra. JlaBnenuwe cBera. Onwimer 11 H.
Jlebeoesa u C. U. Basunosa. /Judhpaxyus snekmpoHos.

Mogenu crpoeruss aroma. OmbiTel Pesepdopnpa. [lnaHerapHas Monenb CTPOEHHUS aToMa.
OO0bscHeHre TMHEHYaToro CeKTpa BOJAOPO/ia Ha OCHOBE KBaHTOBBIX MocTyaaToB bopa. CrioHTaHHOE 1
BBIHYKJICHHOE U3JIy4€HHE CBETA.

CoctaB U cTpoeHHe aTOMHBIX siaep. M3oromsl. SAnepusie cumbl. Jledhekt Macchl. DHeprus CB3H
ATOMHBIX SIIED.

PagnoakTuBHOCTE. Buapl paguoakTHMBHOIO U3IY4YEHMs. 3aKOH pPaJMOAKTUBHOIO pacrasja.
SnepHble peakuMM, peakuuu JeleHuss W cuHTe3a. llemHas peakuusa npenenus spep. fnepHas
sHepretuka. TepmosnepHblii cuHre3. IIpumeneHue snepHoil sHeprum. buonocuueckoe Oeticmeue
PAOUOAKMUBHBIX U3TTYYEeHUU.

OnemeHTapHble 4YacTulbl. DyHIAMEHTAIBHBIE B3aMMOACUCTBMS. Yckopumenu anemenmapHvix
uacmuy.

Crtpoenue BcesieHnoi(94)

IIpuMeHUMOCTb 3aKOHOB (PU3UKHU Ul O0BSCHEHUS IPUPOBI KOCMUYECKHX 00bEeKTOB. CoHeYHas
cucrema. 3BE3/1bI U UCTOYHUKU UX 3Hepruu. Kinaccuduxanus 38€31. DBomtorust ConHLa U 3BE3.

lanaktuka. [lpyrue ramaktuku. I[IpocTpaHCTBEHHO-BpEMEHHBIE MacIITadbbl HalIr0aeMon
Bcenennotii. [IpencraBnenue o6 3Bomonuu Beenennoit. Témrnas mamepus u mémHas sHepeus.



10 knacc (170 u)

TemaTuyeckoe

Copepaxanue o reMam OcHOBHBIC BU/BI 1eATEIbHOCTH yYAIIUXCS
ILIAHHPOBaHHe
Beenenne. Pu3uka M ecTeCTBEHHO-HAYYHbII MeTO/ NO3HAHUSA NPUPOALI ( 2u)
dusuka u Ouznka - pynnameHTanpHas Hayka | OOBSCHAT, Ha KOHKPETHBIX IIPUMEpax poilb M MeCcTo (HU3UKH B
€CTECTBEHHO- o npupoze. Hayunslit meTon (hOpMHPOBAaHMH COBPEMEHHOW HAy4YHOM KapTUHBI MHpPa, B Pa3BUTHH
Hay4YHbIH METOA | MO3HaHMA. MeTOAbl HCCNIEOBAHUST | COBPEMEHHBIX TEXHHKM M TEXHOJOTUH, B TNPAKTHYECKOH IEeATEIbHOCTH
MO3HAHUS (U3UUECKHX SABICHUI. Joaei.
TIPUPOJIBI MonenupoBanue GU3MIECKUX JleMOHCTpHpOBaTh Ha MPHMEpax B3aHMOCBS3b MEXIY (QU3HKOH U ApyrHMH
(2u) SIBIICHUH U nponieccoB.DU3NUEcKe | €CTECTBEHHBIMU HayKaMH. BoCIpou3BOIUTH CXeMy HAy4dHOTO IIO3HAHHA,

BCJIMYUHBI. HOFpeH_IHOCTI/I

H3MEPEHUN (PU3MUCCKUXBEITHYUH.

Oduznueckne 3aKOHBI H
TPaHUIBI UX TPUMEHUMOCTH.
duznyeckue TeOpuu u
MIPUHIUI COOTBETCTBHA. Poib 1
MecTo (pu3uKu B HOpMUPOBAHUH
COBPEMEHHON Hay4YHOH KapTHUHBI

MHpPa,B IPAKTHIECKOI
JIesITeNbHOCTH Jrofeil. Pusuxa u
Kynbmypa.

NPUBOANTE  HpUMeEphl €€  Hcroib3oBaHUs.J[aBaTh  ompeneieHue U
pacro3HaBaTh HMOHSITHS: MOJENb, HAy4YHas! THUIOTe3a, (U3NYECcKasl BeJIMUMHA,
¢dm3udeckoe sBICHWE, HaydHbIH (akT, Qusmueckuii 3akoH, ¢uU3MYecKas
TeopHusa, HOPUHOUO  coOoTBeTcTBHA.  OOOCHOBBIBATE  HEOOXOAMMOCTH
HCTIONB30BAHUA MOJENeH Ui OMUCAaHKs (PU3MUECKUX SBICHHUI U MPOIECCOB.
[IpuBoauTh pUMEpPbl KOHKPETHBIX SBJIECHUH, IPOLECCOB U MOJENEH I UX
omucanus. IlpuBoaute mpumepsl ¢u3Hdeckux BenuduH.QopMynHpoBaTh
¢u3uIecKre 3aKOHBL. YKa3bIBaTh TPAHULBl NPUMEHHUMOCTH (H3MYECKHX
3aKOHOB. [IpHBOIWMTH IPUMEpPHl HCHONB30BAHMS (HU3NYECKUX 3HAHUHA B
JKMBOITNCH, apXUTEKType, IEKOPAaTUBHO-NPUKIATHOM MCKYCCTBE, MY3BIKE,
cropre.

Oco3HaBaTh LIECHHOCTb HAYYHOT'O TO3HAHUS MHUPA JULS YEJIOBEYECTBA B LIEIIOM
1 JUISL K&XKJO0TO YeT0BEKa OTAEIbHO, BAXKHOCTh OBIIAJCHUSI METOIOM
HAYYHOTO MO3HAHUS AT JOCTIKEHHS ycIexa B II0OOM BUE MPAKTHIECKOM
JeATeTbHOCTH. ['0TOBUTH MPe3eHTANH U COOOIIEHNS 10 M3YUSHHBIM TeMaM
MIpEeJICTaBIICHHBI B y4eOHUKE).




Mexanuka ( 694)

KunemaTtuka
(154)

MexaHn4eckoe JABUKEHUE.
Cuctemsl orcuéra. CKalsipHbIC H
BEKTOpHBIE (PM3NIECKHE BETNUMHEL
MarepuansHasi TOUKa.
[MoctynarensHOe IBMKEHHE.
Tpaekropusi, myTh, IepeMelieHue,
KOOpJMHATa, MOMEHT BPEMEHH,
MIPOMEXKYTOK BpEMEHU.3aKOH
OTHOCHTEIBHOCTH JBHKEHHUSI.
PaBHOMEpHOE IpsIMONMHEITHOE
nBukeHue. CKopocTb
PaBHOMEPHOTO TIPSIMOJINHEHHOTO
IIBIDKEHHS. Y paBHEHHE
PaBHOMEPHOTO JIBIKCHUSL.
I'paduxu paBHOMEpPHOTO
nBwkeHus. Crnooicenue kopocmell.
HepaBHomepHoe nBuxeHuE.
Cpennsist ckopocTs. MrHOBEHHAS
CKOPOCTb.
Yckopenue.PaBHOyckopeHHOE
nBmxenne. Ceob6o0oe nadenue
men. Yckopenue c60600H020
nadenus. Y paBHCHUC
PaBHOYCKOPEHHOTO ABIKEHUSI.
I'paduxu paBHOYCKOPEHHOTO
JIBIDKEHHS. JIBIDKEHHE TT0
OKPYKHOCTH € IIOCTOSIHHOM 110
MOJIYIIIO
ckopocthio.LlenTpocTpemuTensHOE
yckopenue./lapamempul 08udicenus
Hebecnvix men.Abconomuo
meépooe meno. [locmynamenvroe
u gpawjamensroe 08udlIceHue
abconromuo meepoozo mead.
Venosas ckopocms, uacmoma u
nepuoo obpaujenus.

JlaboparopHbie pabOTHI:
1. H3yueHme ABMKEHUS
TeJia MO OKPYKHOCTH.
2. Usyuenue osudicenus
mena, 6pouienHozo
20PU3OHMANBLHO.
3. Usmepenue meHO8eHHOU
CKOPOCMU C UCNONb30BAHUEM
ceKynoomepa uiu
KoMnbomepa ¢ OamuuKamu.
4. Hsmepenue yckopeHus.
Hccneoosanus:

1. Uccneoosanue
PABHOYCKOPEHHO20
08udICEHUs C
UCNONb308AHUEM
NEKMPOHHO20 CEeKyHOOMePa
U UnU KoMnvlomepa ¢
Oamyuxkamu.

IIposepka eunomes:

1. [lpu osudxcenuu bpycka no
HAKIOHHOU NIIOCKOCMU 6peMsl
nepemeujenus Ha onpeoenenHoe
paccmosinus mem 6ovule, yem
bonbue macca bpycka.

2. Ipu osuoicenuu opycka
1O HAKLOHHOU NIOCKOCMU
CKOPOCHb NPAMO
nPONOPYUOHATLHA NYMUL.

JlaBaTh onpeseneHus MOHATHI: MEXaHIUECKOEABUKEHNUE,TOCTYATEIbHOE
JBIKEHNE, PaBHOMEPHOE JBHKEHHE, HEPABHOMEPHOE JIBIKEHHE,
PaBHOYCKOPEHHOE JABUKEHHE, ABUKEHHUE 10 OKPYKHOCTHU C IIOCTOSHHOM
CKOpPOCTBI0, CUCTEMa OTCUETA, MaTepUalbHas TOUKA, TPACKTOPHSL, IIyTh,
nepeMelIeHue, KOOpIUHAaTa, MOMEHT BPEMEHH, IIPOMEXXYTOK BPEMEHU,
CKOpPOCTh PaBHOMEPHOT'O JBHKCHUS, CPEIHAS CKOPOCTh, MTHOBCHHAs
CKOPOCTh, YCKOPEHHE, IIEHTPOCTPEMUTEIBHOE YCKOpeHHe. PacrozHaBaTs B
KOHKPETHBIX CHTYaIlUsX, HAOMIOAaTh SBICHUS: MEXaHHIECKOE JIBIKEHHE,
MOCTyNaTeNbHOE ABMKEHNE, PABHOMEPHOE JIBHKEHNE, HEPABHOMEPHOE
JBIKEHNE, PABHOYCKOPEHHOE JBIKEHHE, IBUKEHHE IO OKPY>KHOCTH C
IIOCTOSIHHOM CKOPOCThI0.BoCIpou3BOIUTE SBIIEHHA: MEXaHUYECKOE
JBIKCHUE, PABHOMEPHOE JABHKCHUE, HEPAaBHOMEPHOE JBUKECHUE,
PaBHOYCKOPEHHOE ABUKECHUE, ABHKECHUE 10 OKPYKHOCTHU C IIOCTOSHHOMN
CKOPOCTBIO JUIl KOHKPETHBIX Tell.3a1aBaTh CUCTEMY OTCUETA JUIS OIIMCAHUS
JBIDKCHUSI KOHKPETHOro Tena. Pacno3HaBaTh CUTyaluy, B KOTOPBIX TEI0
MO>KHO CUUTATh MaTepUAIbHOW TOUKOM.

OnuchIBaTh TPACKTOPHUU JBHKEHHS TN, BOCHPONU3BOIANTH ABIKCHUE U
MIPUBOAUTD IIPHMEPHI Tell, UMEIONIHNX 33IaHHYI0 TPACKTOPHIO ABMKCHUSI.
HaxoanTb B KOHKPETHBIX CHTYaIUAX 3HAYCHHUS CKAISPHBIX (PU3NIECKUX
BEIUYMH: MOMEHT BPEMEHH, IPOMEXXYTOK BPEMEHHU, KOOpPIUHATA, IYTh,
cpenHas ckopocTb.Haxoqure MOy b U IPOEKIMM BEKTOPHBIX BEJIUYHH,
6bINONHAMb OElCMEUS YMHONCEHUS HA YUCO, CIIOKCHUSL, 6bIYUMAHUS
BEKTOPHBIX BeaMuuH.HaXxouTh B KOHKPETHBIX CUTYalUAX HalpaBlleHUE,
MOZYITb U IPOEKI[IH BEKTOPHBIX (DM3UIECKUX BEJIMUHH: IIepPEeMEICHHE,
CKOPOCTh PABHOMEPHOTO JIBIKCHHS, MTHOBEHHAsI CKOPOCTbh, YCKOPEHHE,
LEHTPOCTPEMHUTEIILHOE YCKOPEHHE.

[TpumeHATH 3HAHKS O JEHCTBUAX C BEKTOPaMH, MOTyYEHHbBIE HAa YPOKaX
anreOpbl. CKIadbleamy u 6bINUMAmy 6eKMopbl nepeMeujeHull U CKopocmeli.
Buisignsme ycmotiuugbie nOSMopaouuecs CeA3U Mexcoy GenUUUHAMU,
ONUCHIBAIOWUMU MEXAHUYECKOE OBUNCEHUE.

Hcnonvzosams  pasnuunbie 21eKMpPOHHblE pecypcvl 0N NOCMPOEHUs.
IKCNEPUMEHMANbHBIX — 2pagukoe u ux obpabomku. Ycmanasnueamo
Qusuneckuil cmuicn KOIPHuyuenmos nponopyUOHaILHOCMU 8 GblABNEeHHbIX
CBA3AX, 8 pe3ynvmame - HOJY4amsb HO8ble Pusuyeckue genuuunsl. Pabomamo
6 nape, zpynne npu GvlnoIHeHuu ucciedogamensckux saoanui. Oyenugams

peailbHocmb 3HAYEHULL NONYYEeHHbLX qbu3ultecxux eenuuun. Brademsv
cnocobamu onucanus O0BUICEHUS:
KOOpauH(lmelM, BEKMOPHBIM. 3anuceiBaTh YpaBHEHUSA

PaBHOMEPHOT'O U PABHOYCKOPEHHOI'O MEXaHMUECKOro ABMKeHUs. COCTaBlIATh
YPpaBHEHHS] paBHOMEPHOTO M PAaBHOYCKOPEHHOTO MPSIMOJIIMHEHHOTO JBHKEHHUS
B KOHKPETHBIX cHTyanusx. OTpeeniTh MO YpPaBHEHUSIM TapaMeTphl

JIBYKEHHSI.
[TpuMeHATH 3HAHUS O MMOCTPOCHUH W YTEHHHM TPa)UKOB 3aBUCHMOCTH MEXKIY
BEJIMYMHAMH, TIOJNydeHHble Ha ypokax amreopsl. Crpouts rpaduk

3aBUCHMOCTH KOOPJHMHATBl MaTepHalbHOH TOYKM OT BPEMEHH JBHIKEHHSI.
Omnpenensts N0 rpaduKy 3aBUCHMOCTH KOODJHMHATHI OT BPEMEHH XapakTep
MEXaHMYECKOrO JIBIDKCHUs, HadalbHyl0 KOOpAMHATY, KOOpAMHATY B
yKa3aHHbIi MOMEHT BPEMEHH, H3MEHEHHE KOOPIUHATHI 33 HEKOTOPBIH
MPOMEXYTOK  BPEMEHH, IPOCKUUIO CKOPOCTH (Ui  PaBHOMEPHOTO
psIMOJIMHEIHOTO  1BmkeHns). Omnpeneniats no rpaduky 3aBUCHMOCTH
MPOEKIHH CKOPOCTH OT BPEMEHH XapakTep MEXaHHYECKOTro JBIKCHHS,
MPOCKIUI0 HA4YalbHOH CKOPOCTH, IPOCKIHI0 YCKOPEHHUs, HW3MCHCHHUE
KoopauHaThl. OnpenensTe no rpaguky 3aBUCHMOCTH MPOCKLHU YCKOPEHUS
OT BPEMCHH XapakTep MEXaHW4ECKOTO JBMKCHHs, M3MEHEHHE MPOCKINH
CKOPOCTH 32 OIpe/IeTICHHBIN MPOMEXYTOK BPEMEHH.

JlaBaTh onpeseneHus MOHATUH: aOCOMIOTHO TBEPJIOE TEJIO, IIOCTYHNATENbHOE 1
BpalaTelbHOe JBIDKEHHE aOCONIOTHO TBEpAOro Tejia. Pacrmo3HaBaTh B
KOHKPETHBIX CHTYalHsX, BOCIIPOU3BOIUTh M HAOIIOAATh MOCTYIATEIbHOE U
BpallaTelIbHOe ABMKCHHS TBEPAOTro Teia. IIpUMEHSATh MOJeib abCOIIOTHO
TBEPJOTrO TeNa IS ONMCaHus JABMKEHHS Tell. HaXoanuTh 3HaueHHUs yrioBOH
JIMHEWHON CKOpPOCTH, YacTOThl M IepHoja OOpalleHHus B KOHKPETHBIX
CHUTYaIHsX.

Onpedenamv  napamempuvl  O8UNCEHUSI  HEDECHvIX  meil.
Heo6X00UMYI0 Ol OaHHbIX pacuémos ungopmayuio ¢ Hnmepueme.
Cmpoums  epaghux  3asucumocmu npoekyuu u MOOVIS Nnepemewyenus,
CKOpOCMU MAMePUanbHOU moyKku om epemenu osudicenuss. Cmpoums epaghux
3a8UCUMOCIU NYMU U KOOPOUHAMbL MAMEPUATLHOU MOYKU Om 8PeMeHU
08UIICEHUS.

Onpedenamb ho 2paduxy 3a8UcUMOCmU KOOPOUHAMbL OM_6peMeHU XapaKmep

Haxooums




MEXQHUYECK020 — OBUMCEHUSA, HAYANLHYIO KOOPOUHAMY, KOOpOUHAMY 8
VKA3AHHBIUL MOMEHM 8peMeHU, U3MEeHeHUue KOOpOUHAmbl 3d HeKOMOopblil
NPOMEdNHCYMOK — 6pEeMEHU,  NPOEKYyuro  CKopocmu  (01si  PABHOMEPHO0
NPAMOIUHENHO20 O08UINMCEHUS), CPEOHIOI0 CKOPOCMb, MOOYIb MAKCUMATLHOU
MeHogenHOU ckopocmu. Onpedenamv no 2paguKky 3a6UCUMOCMU NPOEKYUU
nepemeujenus Om epemMenU XapaKmep MexaHu4ecko2o OBUICEHUs, NPOEKYUIO
ckopocmu (071 PAGHOMEPHO20 NPSIMOIUHEUHO20 OBUINCEHUS OBUICEHUS),
usmenenue koopounamsl. Onpedensimo no epauxy 3a6UCUMOCU NPOEKYUU
CKOpOCmU OM 8DEeMeHU XAPAKMeEP MeXAHUYECKO20 OBUNCEHUS, NPOEKYUIO
HAYANbHOU CKOPOCMU, NPOEKYUlo YCKOPEHUs, NPOeKYuro nepemeujeHus,
usMeHeHue KOOpOUHamuvl, npoudenuvlll nymos. Onpedensimv no zpaguxy
3a8UCUMOCU NPOEKYUU YCKOPEHUSL OM 8DEMEHU XapaKmep MexaHu4ecKo2o
08UIICEHUA, UBMEHEHUe NPOEKYUl CKOPOCU, USMEHeHUe MOOYsA CKOPOCMUL 34
onpeoeeHHblll NPOMENCYMOK BPEMEHU.
Paznnuats myTh 1 epeMeneHne, MTHOBEHHYIO M CPETHIOI0 CKOPOCTH.
VI3MepsTh 3HAYCHHS [IEPEMEILCHHS, IYTH, KOOPAWHATHI, BPEMCHH JIBHIKCHHS,
MIHOBEHHOM CKOPOCTH, CPEHEN CKOPOCTH, YCKOPEHUS, BPEMEHU
IBIDKeHKs.PaboTaTh B mape mpu BBIIOJIHEHUHU Ta00paTOpHBIX paboT U
NPaKTHYECKUX 3a1aHnui. IIpuMEHATh MOJIENH «MaTepuaibHas TOYKay,
«paBHOMpHOe [IpsMonMHeiiHOe ABIKEHHEY, «PAaBHOYCKOPEHHOE
JBIYKEHHE JUTSl OIIMCAHMS ABVDKCHHUS PEaIbHbIX TeJl, I ONHCaHUS
00BEKTOB, 3y4aeMBIX B Kypce OMOJIOTHH

3aKOoHBI
JUHAMUAKH
Herotona (104)

SIBnenue uHepLuK. Macca u cua.
HuepuuanbHble CUCTEMBI OTCUETA.
Bzaumoneiictue Ten.CrnoxxeHue
CHIL

[IepBbiit, BTOpO# M TpEeTUI 3aKOHbI
Herorona./Ipunyun
omHocumensrocmu I anunes.
T'eoyenmpuueckas u
2eNUOYeHMPULecKas CUCHmembl
omcuéma 3aKOH BCEMUPHOTO
TATOTeHMs. [ paBUTANIMOHHAS
noctostaHasA. Cnna Tspkect. Cuna
msdicecmu Ha Opy2ux NaAaHemax.
Ilepsas xocmuueckas ckopocme.
Heudicenue nebecnvix men u
cnymHuxos.Bec 1 HEBECOMOCTb.
Cuisl ynpyroctu. 3akoH ['yka.
Cuiibl TpeHUs.

JlaboparopHbie pabOTHI:

1. H3mepenue xEcTkocTU
TIPYXXHHBI.

2. M3mepenne ko3 punmeHra
TPEHUSI CKOJIBKCHUSL.

3. Cpasnenue macc (no
83AUMOOEICNBUTD).
Hsmepenue cun 8 mexauuxe.

JaBate ompeneneHHs TOHSATHI: WHEpIMs, WHEPTHOCTb, Macca, CHIIa,
PaBHOJEHCTBYIOIIAs CHJIA, MHEPIHAIbHAS CHCTEMa OTCUETA, HeUHEePYUANbHAS
cucmema omcuéma, 2eoyeHmpuyeckdas U 2enuoyeHmpuUecKas Cucmembl
omcyéma.

Pacrio3naBarh, HaOMIOAATh SIBICHHWE HHEPIMHU. lIPpHBOIUTH IpPUMEPHI €ro
MIPOSIBIIEHHS] B KOHKPETHBIX CUTYalUsX.

OOBSICHATE MEXaHWYECKHE SBJICHHUS B HWHEPUUAIBHBIX U HEUHEePYUATLHLIX
CHUCTEMAX OTCYETA.

Beinenars meficTBHS Ten ApYr Ha Jpyra M XapaKTepH30BaTh HUX CHJIAMH.
[IpuMeHATs 3HAHMS O NEHUCTBUSIX HaJl BEKTOPaMHM, MOJYyYCHHBIE Ha ypOKax
anreOpel.  OmnpenenaTts paBHONCHCTBYIOUIYIO CHIIy JABYX u Oollee CHIL
Onpedenamsb pasHoOeluCmEyOuI0 CULY IKCHEPUMEHMATLHO.
DopMyIHMpoBaTh NMEPBBIA, BTOPON M TpeTuil 3akoHbl HbIOTOHA, YCIOBUS HX
MIPUMEHHMOCTH.

Buisignsams ycmouiuusble nogmopsowuecs cesa3u Mexcoy Yckopenuem mena u
deticmeyroujeti Ha He2o Culou. Ycmanaenusamv QuauuecKutl  CMbICT
KO3 uyuenma nponopyuUOHATLHOCMY 8 BbIAGNEHHOU C6A3U  (8enUUUHA
obpamnas macce mena).

Yemanasnueame mpemuii 3axon Hetomona sxcnepumenmansho.

IIpumensaTs mepBbli, BTOpol M TpeTuil 3akoHbl HbloTOHa mpu pemeHuun
PacUETHBIX U 9KCNEPUMEHMANbHBIX 3a/1a.

ObocHosbI8aMb 803MOICHOCTb NPUMEHEHUS BIMOPO20 U MPEMbe2o 3aKOHO8
Hviomona 6 ceoyenmpuueckoii cucmeme omcuéma. Haxooums 6
numepamype u 6 Humepreme ungopmayuio, Noomeepicoaiouyio epawjerue
3emnu. Popmynuposams npunyun omuocumensvHocmu I anunes




Cuibl B
Mexanuke (/64)

3aKOH BCEMUPHOT'O TSTOTEHUS.
I'paBuTaIOHHAas TOCTOSTHHASL.
Cuna tspxectu. Cuna masxcecmu Ha
opyeux naanemax. Ilepsas
KOCMUYECKAsi CKOPOCMb.
Heudicenue nebechblx men u
cnymHuxos.Bec 1 HEBECOMOCTb.
Cuisl ynpyroctu. 3akoH ['yka.
Cuitbl TpEeHHS.

JlaGopatopHble pabOTHI:

1. W3mepenue xéctkocTu
TIPYXXHHBIL.

2. Nsmepenue
K03 dHIIeHTa TPEeHHS
CKOJIBKEHHSI.

3. Cpasnenue

macc (no

83AUMOOCUCMBUIO).
Hsmepenue cun 8 mexauuke

ITepeuncnaTh BUIBI B3aMMOCHCTBHS TEJl U BUJIBI CHJI B MeXaHuke. JlaBathb
oIpeJieIeHNe TIOHATHH: CHJIa TSHKECTH, CHIIa YIPYTOCTH, CHJla TPEHHMS, BEC,
HEBECOMOCTb, nepezpysKd, nepeas Kocmuieckas ckopocms. PopMyIHpoBaTh
3aKOH BCEMUPHOTO TATOTEHHUS U YCIOBHSA €ro npuMeHnMocTH. Haxomurs B
nmurteparype u B MlHTepHeTe nHdopmarmio 06 oTkpeiTHH HeroToHOM 3aKk0oHa
BCEMHPHOT'O TATOTECHHUS, UHDOPMAYUIO, NO3EONAIOUYIO PACKPHING NOSUKY
HAYYHO20 NO3HAHUS NPU OMKPLIMUL 3AKOHA 6CEMUPHOL0 MASOMEHUS.
[IpuMeHATH 3aKOH BCEMHUPHOTO TSATOTEHHS IIPH DEIICHHH KOHKPETHBIX
3agad./imems npeocmasnenue 06 UHEPMHOU U SPABUMAYUOHHOU Macce:
HA3bI6aMb UX pa3iuyue U cXxo0cmeo. BBIMUCIATH CHITy TSKECTH B KOHKPETHBIX
CUTYaLMsAX. Boruucname cuny maxcecmu u YCKopeHue c80600HO20 NAOeHUs
Ha Opyeux nianemax. Buviuuciame yckopenue c60600H020 nadenus Ha
pasnuunblx  wupomax. Haxooume 6 aumepamype u 6 Humepneme
uHpopmayuro 0 napamempax niarem u opyeux HebecHvlx mei. Buluuciamo
nepeylo  KOCMUYECKyl0 CcKopocmb. Hcnoawv3oeams 3aKOHbL MeXAHUKu O
006vACHeHUs 08udicenusi HebecHblx men. BBIYUCIATh BeC Tel B KOHKPETHBIX
curyaiusax. IlepeyuciaTh CXOICTBA W PA3IM4YMs Beca M CHIIBI TSDKECTH.
Pacnio3HaBaTh M BOCIIPOM3BOJHUTH COCTOSHHMS Tel, NPU KOTOPBIX BEC Teia
paBeH, OoJbllle HWIM MEHbIIE CWIbl THKECTH. Pacro3HaBaTh U
BOCIIPOM3BOAUTL COCTOSIHHE HEBECOMOCTH Tena.Onpedenims  nepespysKy
mena npu pewenuu 3aday. Haxooume 6 numepamype u ¢ Humepneme
UHPDOPMAYUIO O BIUAHUU HEBECOMOCIU U NepecpPy3KU HA OP2AHUIM Uel06eKd.
loToBHTHh mpe3eHTaMM W COOOIIEHHS O TIOBEACHHM TEJI B YCIOBHSX
HEBECOMOCTH, O IMOJETAaX YeJIOBeKa B KOCMOC, O JOCTH)KEHUSX HaIlleH CTpaHbI
B TIOJITOTOBKE KOCMOHABTOB K nojiéram B YCIIOBHSIX
HeBecoMocTH.Pacro3HaBaTe, BOCHPOM3BOIUTH M HAONIONATh Pa3IHYHBIC
BUIbl nedopmanmu Ten. PopmynupoBaTh 3akoH ['yka, TpaHHIBI €ro
NPUMEHUMOCTH. BBIUHCIATE U HM3MEpATh CHIY YIPYIOCTH, XECTKOCTb
NPY)XHHBI, JHCECmKOcmb  cucmemvl npyocun. Hccnedosams  3a8ucumocmo
cunvl  ynpyeocmu om  O0eopmayui, GbINOAHAMb  IKCHEPUMEHMANLHYIO
npoeepky sakoua I'yka.

Pacrio3HaBath, BOCIIPOU3BOIUTH, HAONIIOATE SBJICHHS CYXOTO TPEHHMS MOKOS,
CKOJIbXKEHMs, KauyeHHMs, SIBICHHE CONPOTHBICHHS IPH ABWKCHHH Tela B
KUJIKOCTH MM Tase. V3MepsaTe M u300paxkaTh rpad)Myeckd CHIIBI TPEHHUS
MIOKOSI, CKOJIB)KCHHS, Ka4EeHHUs, KUIKOTO TPEHUSI B KOHKPETHBIX CHUTYaIUsX.
HWcnonb3oBaTh (HOPMyIy Ul BBIYHUCICHHS CHIIBI TPEHUSI CKOJIBKECHHS HpH
pelIeHUN 3a1a4. Bulasnsanmb IKCNePUMEHMANbHO BEIUYUHbL, OM KOMOPbIX
3A8UCUM CUNLA MPEHUS CKOTIbIHCEHUS.

V3aMepsTh CUITy TSDKECTH, CHITY YIIPYTOCTH, BEC Tella, CHIIYy TPeHus,
yIUTHHEHHE TPYXHUHBI. ONpenensiTh ¢ MTOMOIIBI0 KOCBEHHBIX H3MEPeHNit
KECTKOCTB MPYXHUHBI, KOAQ(UIMEHT TpeHHs CKOJIbKeHuUst. PaboTaTh B mape
TIPY BBIMOJHEHUH PAKTHYECKUX 3a1aHni. HaxouTh B IMTEpaType U B
WHTepHeTe HHGOPMALHUIO O MPOSBICHHUAX CHIIBI TPEHHUS, Ciocobax eé
YMEHBILICHHS U YBEIHYCHHUS, POJIM TPEHHUS B IPHPOJIE, TEXHUKE U
ObITy.IIpUMEHSTh MOMYYCHHbIC 3HAHHS TIPU PEIICHHH 33714 Ha
OJTHOBPEMEHHOE JISHCTBUE Ha TEJIO HECKOJIBKUX CUJI, HA IBHKEHHUE CUCTEMBI
cBsi3aHHBIX Tesl.HaxoauTs B mutepatype u B MIHTepHETe nHpOpMamio o
BKJIa/Ie YUCHBIX B Pa3BUTHE MEXaHHUKHU. [ OTOBUTH NMpe3eHTalNH U COOOIICHUS
10 U3y4EeHHBIM TeMaM (BO3MOXKHbIE TEMBI IIPE/ICTABICHB] B YUeOHUKE).
BBINOMHATE JOMOJHUTEIBHBIE HCCIIEI0BATENbCKHE PAOOTHI [0 H3yYECHHBIM
TeMaM (BO3MOXKHBIE TEMBI TIPE/ICTaBIICHbI B yueOHHKe). [IpHMEHSTh 3aKOHEI
JIMHAMUKH JUIS OTTHCAHUS TIOBEJICHHS PEabHBIX Tell




3aKoHBI
COXpaHEeHUsI
ummynsca (S u)

Nmnynsc Tena. UMnynbe cuibl.
3aKoH COXpaHEHUs UMITYJIbCa.
PeakTuBHOE 1BIDKEHUE

JlaBatb onpeneneHus MOHATHNA: UMITYJIbC MAaTEPUAIBHOM TOUKH, UMITYJIbC
CHJIBI, UIMITYJIEC CHCTEMBI TEJI, 3aMKHYTas CHCTEMa TeJl, PEaKTHBHOE
JBIKEHNE, pPeaKTUBHas cuiia.Pacrio3HaBaTh, BOCIPOM3BOIUTH, HAOIIOaTh
yIIpyTHE U HEYIIPyTHe CTOIKHOBEHUS Tell, peakTUBHOE ABIKeHue. Haxooumso
6 KOHKPEMHOU CUmMyayuu 3Ha4eHUs: UMNYIbCA MAMEPUATLHOI MOUKU,
umnynovca cunsvt. Dopmynuposams 3aK0H COXPAHEHUA UMNY/IbCA, ZPAHULbL
ezo npumenumocmu.Cocmagnams ypagHenus, ONUChEarowe 3aK0H
COXPAHEHUA UMNYIbCa @ KOHKPETHOU cuTyanuy. HaxoauTs, HCrons3ys
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIE BeNUUNHBL. CO3/]aBaTh CUTYyaLluH, B
KOTOPBIX MPOSIBIISIETCS 3aKOH COXpaHeHus: uMynbca. Cocmasnsame npu
peutenuu 3a0ay ypagrerus, cooepaicawjue peakmugnyio cury. Haxonuts B
nuteparype u B MHTepHeTe nHdOpMAIHIO 1Mo 3a1aHHON Teme.] 0TOBUTH
MIPe3eHTAlNH ¥ COOOLIEHHS 10 H3YIEHHBIM TeMaM (BO3MOKHBIE TEMBI
IIPE/ICTaBIICHE] B yueOHHKe). [ OTOBUTE TIpe3eHTan U COOOIIEHNS O MOoJIeTax
4esIoBeKa B KOCMOC, O JOCTU)KEHUSIX Halllel CTpaHbl B OCBOCHUU
KOCMUYECKOTO IPOCTPAHCTBA. BbinoiHams 00noiHumensHoie
uccnedosamensvekue pabomst NO U3YHEHHLIM MEMAM (B03MOJICHbIE MeMbl
npedcmasnensi 8 yuebnuke). Pabomams 6 nape unu 2pynne npu 6olnoiHeHUU
NPAKMUYecKUx 3a0anull.

3akoH
COXpaHEHUs
MEXaHUIECKOH
suepruu ( 10 u)

Pabora cuibl. MoniHOCTB.
Kunernueckast SHEprusi.

Pabora cuib! TSOKECTH.
IMoTeHIMaNbHAS SHEPTHS TETIa B
rpaBUTALIOHHOM 10JIe. PaGota
cuJIBl ynpyrocti. IloTeHunansHas
9HEPTHS YIPYro
ne(OPMUPOBAHHOTO TeTA.

3aKOH COXpaHEHHs] MEXaHH4YECKON
sHepruu. JlabopaTopHsle paboThI:

1. N3yuenus 3akoHa
COXpaHEHHS
MEXaHUYECKON SHEPTUH.

2. Onpedenenue snepauu u
UMNYIbCA NO
MOPMOZHOMY NYMU.

Hccnedosanus:
1. Hccneoosanue yenmpanvro2o
yoapa.

JaBaTh ompeneseHHE IOHATHH: padoTa CHJIbL, MOIIHOCTb, KMHETHYECKas
SHEprHs, NOTEHUWAJbHAs OSHEPrus, IOJNHAs MeEXaHWYecKas HHEeprus,
H30JIMPOBAaHHAsl CHCTEMa, KOHCepBaTHBHas cuia.Haxomute B KOHKpeTHOMH
CUTyallMy 3HA4YeHHs (M3MYECKHX BEIUYUH: PabOTHI CHJIBI, PabOTHI CHIIBI
TSOKECTH, pabOTBI CHIIBI YINPYrOCTH, pabOTBHl CHJIBI TPEHHs, MOIIHOCTH,
KUHETHYECKOIt SHEPTHH, U3MCHCHUS KUHETHYECKOMN SHEPTHH,
MOTEHLHAILHON 3HEPTHMU TeJl B TI'PABUTALIOHHOM II0JIC, IOTCHIMAIbHOM
9HEPTHUH YIPYro AeOPMHUPOBAHHOTO Telid, HOJHOW MEXaHUYECKON HEPTHU.
CocTaBiaTh ypaBHEHUs, CBA3BIBAIOIINE PaOOTy CHIIBI, IEHCTBYIOIICH Ha TEJIO
B KOHKPETHOW CHTyallMd, C W3MEHEHHEM KHHETHYECKOH OSHEepruu Tea.
HaxomuTb,  WCHONB3ys  COCTaBICHHOE  ypaBHEHHE,  HEH3BECTHBIC
BeJIMYMHBL. DOPMYIHPOBAaTh 3aKOH COXPAaHEHHs IIOJHOH MeXaHHYeCcKOi
SHEPrHH, TPaHWIBl  ero  HpUMeHUMOCTH.COCTaBIATH  ypaBHEHWUS,
OMKCHIBAIOIIME 3aKOH COXpPAaHEHHs MOJHOW MEXaHHYEeCKOW OJHEepruu, B
KOHKpPETHOW cuTyanun. HaXomuTh, HCIOJB3Ys COCTAaBICHHOE YpaBHEHHE,
HeusBecTHble BenM4YMHBL.CO31aBaTh CUTYallUd, B KOTOPBIX IPOSBIACTCS
3aKOH  COXpaHEHUs  TOJHOM  MeXaHMYecKoil  3Hepruu.BrimonHsATh
9KCTIEPUMEHTAIIBHYIO IPOBEPKY 3aKOHA COXPAHEHMST MEXaHHYECKOH SHEPTHH.
BBINONHATE KOCBEHHBIE M3MEPEHUSI UMITYJIbCA TeNla, MEXaHHYEeCKOH IHEPTUu
Tena, paboThl cwiibl TpeHus.Paborate B mape, Tpynmne INpU BBIIOJHEHHH
npaKkTH4eckux 3afanuit. Cocmasname ypasHenuss 4 HAX0O0UMb 3HAYEHU
usuueckux eruuuH npu peweHuu 3a0ay, mpedyIWUX O0OHOBPEMEHHO20
NPUMEHEHUs. 3AKOHO8 COXPAHEHUsI UMNYIbCA U MEXAHUYECKOU OSHepeuu,
3a0au, no YCiosur KOMopbIX COXPAHACMCA UMNYIbC, HO USMEHAEMCs NOTHAS
MeXAHUYeCKas, SHepeus cucmemvl mei. Bvruuciame emopy KocMuueckyo
ckopocms.Haxomuts B JnuTeparype M B IHTepHere uH(pOpManuio 1o
3agaHHON Teme.l'0TOBHTh Npe3eHTAlMN U COOOIICHHUS 0 M3yYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI IIPE/ICTABIICHBI B YUeOHHKE).

Buinonnamos donoanumensvHvle uccie006amensekue pabomsl nO U3y4eHHbIM
memam (603MO4CHbIE MeMbl NPEOCMAsIeHbl 8 YueOHuKe).

IIpyMEeHsTh 3aKOHBI COXPAHCHHs HMITYJIbCa M MEXaHWYECKOH SHEepruu Ui
OICAHHS IBIKCHHUSI PEAbHBIX TEJ




Junamuxa
8paujamenbHo2o
08UdICeHUSL
abconomno
meepoozo meia

(G

OcnosHoe ypasHeHue OUHAMUKU
8PAWAMENBHOO OBUNCEHUSL.
Yenosoe yckopenue. Momenm
cunvl. Momenm unepyuu meepoozo
mena. Momenm umnynvca. 3axon
COXpaneHust MOMEeHmMa UMNYabed.
Kunemuueckas snepeus
abconromuo meepoo2o meida,
8PAWAIOWE20CS OMHOCUMENLHO
HENOOBUICHOU OCU.

Hasamw onpedenenue nousimuii: yenogoe yCKopeHue, MOMeHm CUuilbl, MOMEHIN
unepyuu meepoo2o mend, MOMEHIM UMNYAbCA, KUHEMUYecKds IHepeusl
abcontomuo meepoozo mead.

Haxooumv 6 KOHKpemHOU cumyayuu 3HAYeHUst QU3UYECKUX BETUUUH:
V21108020 YCKOPEHUsl, MOMEHMA CUlbl, MOMEHMA UHEpYuu meepoo2o meid,
MOMEHMA UMNYIbCA, KUHEMu4ecKol 3Hepeuu meepdoco mena. Cocmasusimo
OCHOBHOE YPaGHeHUe OUHAMUKU 6PAUAMENbHO20 OBUNCEHUS 8 KOHKPEMHOU
cumyayuu. Haxooums, ucnonwbsys cocmaeieHHoOe YPAGHEHUe, HeUu36ecnHble
BENUYUHDL.

Dopmynuposams 3aKOH COXPAHEHUSI MOMEHMA UMRYIbCA, YVCI08UsL €20
NPUMEHUMOCTU.

Cocmaensime  ypasHenusi, ONUCHLIGAIOWUE 3AKOH COXPAHEHUSI MOMEHMA
umnynvca, 6 Kowkpemuou cumyayuu. Haxooums, ucnonvsys cocmaeiennoe
YpasHeHue, HeU36eCMHble GeTULUHDL.

Cozdasamv cumyayuu, 6 KOMOPbIX NPOAGIAEMCA 3AKOH COXPAHEHUs
MOMEHMA UMRYIbCA.

Haxooumw ¢ numepamype u ¢ Hnmepneme ungpopmayuio o npumepax
NPAKMUYECKO20 NPUMEHEHUsL 3AKOHA COXPAHEHUs UMNYIbCA, 0 2UPOCKONe

Craruxka (5 u)

PaBHOBecHe MaTepuabHOM TOUKH
u TBEpOTO Tena. Buabl

paBHOBECHUA. YcnoBus PaBHOBECHUS.

MOMEHT CHJIBI.

PaBHOBecHE )XHIIKOCTH U Ta3a.
JlaBnenue. 3aKoH coOXpaHEeHUSA
9HEPTUH B AUHAMUKE JKUIKOCTH.

JlaGoparopHas padoTa:
1. V3yueHue paBHOBECHS Tea MO
JIEWCTBUEM HECKOJIBKUX CHII.

JaBatb omnpeneneHue MNOHATUH: paBHOBECHE, YCTOWYMBOE paBHOBECHE,
HEYCTOHYMBOE paBHOBeCHE, Oe3pa3InIHOe PAaBHOBECHE, IIJIEY0 CHIIBI, MOMEHT
cmibl. HaxoauTh B KOHKPETHOHM CHTyalny 3HA4YeHUs IUleda CHJIbI, MOMEHTa
cuiblIlepednciaTh yCIOBHUsS paBHOBECHS MaTepUaIbHON TOYKH W TBEPIOTO
Tena. CoOCTaBIATH ypaBHEHMs, OIUCHIBAIOLIME YCIOBHUS pPABHOBECUS B
KOHKPETHBIX CHTyanusx. HaxoquTth, HCIONB3ysl COCTaBICHHOE ypaBHEHHE,
HEW3BECTHBIE BENMYMHBL.Pacrio3HaBaTh, BOCIPOHM3BOAUTE M HAOMIOJATh
pa3IH4HbIe BUABI paBHOBeCHs TeN.VI3MepsTh CHIIy € MOMOIIBIO MPYKUHHOTO
JUHAMOMETpPa ¥ NU(POBOTO AATUHNKA CHIIBI, H3MEPSATh IIedo cuibl. Paborats
B TIape, TPYIIE P BHIIOTHEHUH MPAKTUIECKUX 3aJaHUH.

HaxoxuTs B nmuteparype u B HTepHETE HHGOPMALINIO O 3HAYEHUHU CTaTHKU B
CTPOUTENBCTBE, TEXHUKE, OBITY, 00BsICHEHHE (OPMBEI M pa3MepoB 0OBEKTOB
npuponasl.  ['OTOBUTH — Ipe3eHTalMM M COOOLICHHUS,  6bINOAHAMb
uccredosamenbckue pabomul O JTaHHBIM TEMaM.

PaGoTats B mape npu BHIOJTHEHUH J1a00PaTOPHOH padOTHI

OCHOBEI
THIPOMEXaHUKH

(5w

JlaBnenue. 3axon [Tackass.
PaBHOBecHe XKUAKOCTH U rasa.
3akoH Apxumena. [ImaBanue Tem.
Jsudicenue scuoxocmu.

3axon bepnynnu. Ypasnenue
DBepuynnu

JlaBaTh OnpeesieHHe MOHITHIL: HeC)KMMaeMast )KHJIKOCTh, pABHOBECHE
JKUJIKOCTH U Ta3a, THAPOCTATHYECKOE aBICHUE, IAMUHAPHOE MeueHue,
mypobyrenmuoe meuenue. Pacnosnagams, 60cnpouzsooums u HabI00ams
JaMURapHoe u mypoyienmnoe meuenue HeuoKoCcmu.

HaxomnTb B KOHKPETHOH CHTyalMM 3HA4YEeHWs MAaBICHHS B MOKOsIIEHCS
xuakoctd win raze. Gopmynuposars 3akoH I[lackamsa. [IpumeHsTh 3aKOH
IMackans a1 0OBSICHEHHS THAPOCTATHMYECKOTO Iapajokca, /Uil OOBsSCHEHUS
NPUHIMNA JEeHCTBHS THAPABIMYECKOTO Tpecca W BBIYUCICHHS  €ro
napametrpoB.DopmymupoBate  3akoH ~ Apxumena. [IpuMeHATH  3aKOH
ApxuMmena IUis pelleHHs 3ajad. PacCUMTBIBaTh IUIOTHOCTH TEJN MO HX

MOBEJCHUIO B  JKAAKOCTH.  OmpenensTb  BO3MOXKHOCT  IUTABaHUS
tena.Cocmasname  ypasnenue bepnyinu 6 KOHKpemHuIX —cumyayusx.
Onpedensams,  UCNONL3YSL  COCMABNIEHHOE — YPAGHEHUe,  Heu3Becmuble

senuyunbl. [Ipusooums npumepsl, UIIOCMpUpyIowjie 8blNOIHEHUe YPAGHEH U
Bepuynnu. Ipumensimo ypasuenue bepnynnu oOna onucanus O08udceHus
HCUOKOCIU 8 PACMEHUAX U HCUBLIX OpeaHusmax.Haxooums ¢ numepamype u 6
Humepneme ungopmayuro 06 ucnoiv3oeanuu ypaenenuss Bepuyinu 6
mexuuke u Ovimy

ITonBeneHne UTOroB U3yueHUst
TeMBI «MeXaHuKay

OnucheIBaTh MEXaHUYECKYIO KapTUHY MUpa. [lepeuncnats oOBEeKThI, MOAENH,
SIBICHMs, (U3MYECKHMEe BEJMYMHBI, 3aKOHBI, Hay4yHble (aKThl, CpEeICTBa
ONMCaHUA, pacCMaTpUBaeMble B KJIacCHYeCKON MexaHuke. ®opMyIHpoBaTh
OpsMyl0 ¥ OOpaTHYIO  3aJayd  MEXaHHKHA. YKa3bIBaTh  TPAHUILI
MPUMEHUMOCTH MOJIENIell M 3aKOHOB KJIaCCHYECKOM MexaHWKH. HaspBaTh
MPUMEPBI  WCIOJB30BAaHHUS MOJENEH W 3aKOHOB MEXaHWKH JJIsI OMHCAHUS
IBIDKCHUSL PEATBHBIX TEIL.Xapakmepuszoeams CUCHEMHYIO C853b  MeHCOy
OCHOBONONALAIOWUMY  HAVYHLIMU NOHAMUAMU. NPOCMPAHCIBO U BPEMS.
Haszvieamw ux ceoticmea

MonexyasipHas ¢puzuka u TepmoanHamuka (36u)

OCHOBBI
MOJICKYJISIPHO-
KUHETHYECKOU
teopuu (MKT)
(7w

MonexkynsipHOKHHETHUYECKas

eopust
(MKT) cTpoenns BemecTBa u eé
9KCIICPHMEHTAIbHBIC
Jl0Ka3aTesbcTBa. bpoyHoBckoe
nBmxeHue. Temneparypa u
TETJI0BOE PABHOBECHE.

I xanb

ﬂaBaTb ONpPECaACICHUEC TTOHSTHI: TEIJIOBBIC ABJICHHSA, MAKPOCKOITUYECKUE TEIIA,
TEIUIOBOE JIBIDKCHHE, OPOYHOBCKOE JABIDKCHHUE, MU((GY3Us, OTHOCHTEIbHAS
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIeCTBA, MOJISIpHAs Macca, MOJEKyIa,
Macca MOJEKYJbI, CKOPOCTh JBIDKCHUS MOJIEKYJIBI, CPEIHSS KMHETHYecKast
SHEPrHs MOJICKYJBI, CHJIBI B3aUMOJCHCTBUS MOJIEKYJ, WACAJIBHBIA Tas3,
MHKPOCKOIMYECKHE MapaMeTphl, MAKPOCKOIMYECKHE MapaMeTphl, IaBICHUE
rasa, abCoJIIOTHas TeMIepaTypa, Teriosoe papHosecue, MKT.

IlepeuncnaTh MHUKPOCKONHYECKHE UM  MAKPOCKOIMYECKHE TapaMeTphl
raza.llepeuncnate ocHoBHble nojoxeHuss MKT, npuBogute npuMepsl,




Ienscus u KenbBuna. AGCOMIOTHAS
TeMIepaTypa KakMepacpeaHen
KMHETUYECKONIHEPTUU
TEMIOBOT OJ[BIKECHHS

yacTull BemecTsa. CHIbI
B3aNMOJICHCTBHUS MOJIEKYJT B
Pa3HBIX arperaTHBIX COCTOSHUSIX
BEIIIECTBA.

Mopnenb «ueanbHbIi ra3y.
JlaBnenue raza. CBA3b MEXAY
JIaBJICHHUEM U CpeiHEN
KMHETUYECKOHN 3HepTuei
MOCTYNATEIbHOIO TEIIOBOIO
JIBIDKEHHS MOJIEKYJI HICATEHOTO
ra3a. OCHOBHOE ypaBHEHUE
MOJIEKYJIAPHO-KMHETUIECKOH
TEOPUH UEaTbHOTO rasa.

JlaboparopHsie pabOTHI:

1. W3mepenue tremneparypsl
YKUIKOCTHBIMHU U N POBBIMU
TePMOMETPaMHU.

2. Oyenka cun 83aumooeticmeust
MOIEKYl (MemoOoM ompwlea
Kanenw).

HUccneoosanus:

1. Uccnedosanue osudicenust
6poyHO8CKOU Yacmuywl (no
mpexam Ileppena)

pe3ynbTaThl HAOMIOJEHUH U OMHUCHIBATh SKCIIEPUMEHTHI, JT0Ka3bIBAIOIINE UX
CrpaBeAIMBOCTh.Pacro3HaBaTh 1 OMHUCHIBATH SIBICHHA: TEIUIOBOE JABIKEHUE,
OpoyHOBCKoe ABMKeHHue, Auddy3us. Bocrpon3BoauTh U 0OBICHATH OIBITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTb CKOPOCTH IU(dy3un OT Temmeparypsl H
arperaTHOro COCTOSHUS BemecTtBa. Habmomats muddys3muio B XKUIKOCTIX U
rasax.

Vcnonp30Bath IMOMyYeHHBIE Ha ypOKaxX XMMHH yMEHUSI HAXOJWTh 3HAYCHHMS
OTHOCHTENHHONH MOJIEKYJSIDHOM MacChl, MOJIIDHOM Macchl, KOJHMYEcTBa
BEIIECTBA, MAacChl MOJCEKYJbl, (OpPMyIHpPOBaTh (U3MUYECKUIl CMBICH
MOCTOSIHHOM  ABoragpo. Onucwigams MmemooOvl onpedenenus pazmepos
Mmonekyn, ckopocmu monexyn. OUeHUBaTh pazMep MOJIEKYIbIL.

OOBSICHATH OCHOBHBIE CBOMCTBA arperaTHhIX COCTOSTHUH BEIlleCTBa HA OCHOBE
MKT.Co3z0asamv ~ komnvlomephvle  MoOenu  Menio8020  OBUICEHUS,
OPOYHOBCK020 0BUJICEHUA, A6NIeHUsT Oup@ysuu 6 meepoblX, HCUOKUX U
eazoobpasnvix menax, onvima Ileppena.OMUCHIBaTE MOJENb «HIEANBHBIA
ra3», onpedensimeo cpanuybl e€ npumenumocmu.COCTaBIATh OCHOBHOE
ypaBHenue MKT wupeansHOro raza B KOHKPETHOW CHTYyaIlMM; HaXOIHTh,
HCTIONB3YSI COCTAaBICHHOE YpaBHEHHE, HEH3BECTHbIC BeIMIHHBL.COCTaBIATH
yYpaBHEHHE, CBS3BIBAIONIEE JaBICHHE HICATBHOTO Ta3a cO CpenxHeit
KMHETUYECKOH HHEeprueil MOJIeKyJ, B KOHKPETHOM CHUTyallud; HaXOJUTh,
HCTIONB3YsI COCTaBJICHHOE ypaBHEHWE, HEM3BECTHBIC BeIMYMHBL. OIHCHIBATH
crocoObl m3MepeHust Temmeparypbl. CpaBHUBaTH IIKanel KenbBuHa U
Henbcust. CocTaBisTh ypaBHEHHE, CBS3bIBaloONIee a0COMIOTHYIO TEMIIEpaTypy
HCaNbHOTO Ta3a CoO CpeAHeH KHHETHYECKOW SHepruedl MOoJeKyl, B
KOHKPETHOW CHTyalllH, HaXOIWTh, HCIIOJB3Ysl COCTABICHHOE YpaBHEHHE,
HeW3BeCTHbIE BEIMYMHBL.COCTABIATh YpaBHEHHE, CBSI3BIBAIOILICE IABICHHE
HCANBHOTO Ta3a ¢ abCONIOTHON TeMmepaTrypold, B KOHKPETHOW CHUTYallWH,
HaXOAUTb, UCTIONB3Yys ~ COCTaBICHHOE  ypaBHEHHE,  HEHW3BECTHBIC
BEJIMYMHBLM3MepATh TeMmeparypy >KHIKOCTH, Ta3a >KHAKOCTHBIMU U
mudpoBeiMH  TepMoMeTpamu.Pabotate B mape, TpyImne IpH BBITOJHEHUH
npakTuueckux 3agaHuid. Haxomute B MHTEepHEeTE U JONOJHHUTENBHOMN
JUTepaType CBEINCHUS [0 HCTOPHH PAa3BUTHS AaTOMHCTHYECKOH Teopuu
CTPOEHHSI BEIIECTBA.




YpaBHeHus
COCTOSIHUS ra3a

(G

YpaBHeHue

coCTOst
HUS
WneansHoro rasa.
YpaBuenue MeneneeBa—
Knaneiipona. M3onpoueccer. I'
a30BbIE 3aKOHBL
JlaGopaTopHbie paboTHI:

1. DkcnepuMeHTaIbHAS
npoBepka 3akoHa ['eii-
Jlroccaka (U3mepenue
TEPMOANHAMUYIECKHX
IapaMeTpoB rasa).

Hccneoosanus:

1. Hccaeoosanue

usonpoyeccos

CocTaBnsATh ypaBHEHHE COCTOSHMS MICATBHOTO Ta3a U ypaBHEHHE
MenneneeBa—Kianeiipona B KOHKpeTHOH cutyanuu. HaxoanTs, ucrons3ys
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIE BENUUNHEL. Pacrno3HaBath u
OTUCHIBAaTh H30IPOIECCH B HJIEATbHOM Ta3e.
IIpoenosuposams 0coberHOCIU NPOMEKAHUS U30NPOYECCO8 6 UOEAIbHOM
2ase HA OCHOGe YPAGHEHUll COCMOAHUA UOedaNbHo20 2aza u Menoeneesa—
Knanetipona. ObocHosbisams u omcmaugams c6ou
npeonoaodcenus. PopMyIpoBaTh Ta30BBIC 3aKOHBI H ONPEIEIISITh TPAHALIBI
HX IPUMEHUMOCTH, COCTABIIATh YPABHEHUS IJIsl X OMMCAHUS; HAXOIUTH,
HCTIONIB3YsI COCTABICHHOE YPaBHEHUE, HEU3BECTHBIE
BennurHbLIIpeacTaBiaTh B Buae rpad)MKOB U30XOPHbIH, H300apHBIH 1
M30TEPMHYECKHUI mpouecchl. OnpenenaTh no rpadukaM XapakTep npouecca 1
MaKponapaMeTphl HIeanbHOTO Ta3a. .Hccnedosams SKcnepumMeHmanbHo
3a8UCUMOCIU MeNHCOY MAKPONAPAMEMPAMY NPU USONPOYECCAX 6
eaze.VI3MepaTh aBlIeHNE BO3TyXa MAaHOMETPaMy U IU(PPOBBIMA TaTIMKAMU
JIaBIICHUS Ta3a, TEMIIEpaTypy ra3a *HUJIKOCTHBIMU TEPMOMETPaMH U
U(POBBIMU TEMIIEpaTypHBIMH AaTYUKAMH, 00BEM ra3a ¢ MOMOIIBIO
cuib(oHa.
Paborats B nmape, rpymre npy BBITOJHEHUH MPAKTUIECKUX 3a1aHUH.
Haxomute B nurteparype m B HMHTepHere HHGOpMALWIO TO 33JaHHOM
TeMe.I'0TOBUTh mpe3eHTamMH W COOOIIEHHMS 110 H3YYEHHBIM TeMaM

(BO3MO)KHBI€ TEMbl NPEIACTABJICHLI B y‘-{e6HI/IKe).HpI/IMeH${TL MOICIIb
WJICAJIbHOI'O I'a3a Il OITMCaHus NMOBEACHMS PEAJILHBIX I'a30B
BzaumHbie B3aumubie MpEBpallCHU HaBaTI) OIpEACICHUEC TTOHSATUI: ucrnapeHue, KOHACHCalus, KHIICHUEC,
IIpEBpAILICHUA JKHJIKOCTH U ra3za. HacelmeHHsie u JAUHAMHUYECKOE PaBHOBECHUC, HACBIIICHHBIA map, HEHACBIIIICHHBII map,
KHJIKOCTH M rasa HCHACBIICHHBIC ITaphl. ,ZZCZGJZEHME Kpumu4deckasi memnepamypa, memnepamypda KUneHus, abconromuas

(3w

Hacvlugennoz2o napa. Kunenue.
Buasicnocmu 8030yxa.
Hccneoosanusi:

1. Hccneoosanue ocmviéanusi 600bl

BIIANCHOCb 8030YXd, NAPYUATbHOE OABNIEHUE, OMHOCUMENbHAS BIAHCHOCTIb
6030yxXa, MoyKa pocel.Pacrio3HaBaTh, BOCIPOM3BONTD, HAOMIONATH SBICHU:
HCTIapeHUe, KOHJICHCAIVsl, KHIICHUE.

Onuceisams  ceoticmea  Hacviyennozo napa.Co30asams  KOMNbIOMePHbIE
MOOenu OUHAMUYECKO20 PABHOBECUS.

Hsmepsamp 81aHCHOCb 6030YXA C NOMOWDIO SUSPOMEMPA U NCUXPOMEMPA.
Onucvieamv  ycmpoiicmeo eucpomempa u ncuxpomempa. Onpedensimo
OMHOCUMENBHYIO BIANCHOCTb N0 HCUXpomempuyeckoi mabauye. Haxooumo
A6COTIOMHYIO GLANHCHOCHL 8030YXd, NAPYUATLHOE OdGIIeHIUEe, OMHOCUMETLHYIO
BIIANCHOCb B030YXA, MOUKY POCbL 8 KOHKpemuuix cumyayusax.Haxooums
numepamype u 6 Hnmepneme un@opmayuio, 20mogums npeseHmayuu u
coobwjenuss 0 GIUAHUU  BAANCHOCMU  6030YXA  HA  NPOYeccol
JHCUZHEDEAMENbHOCIU YeN06eKa

Kunrocru (3 u)

Mopenb CTpOECHUS KUIKOCTH.
[ToBepxHOCTHOE HATSIKEHUE.
Cuauusanue u necmayugamue.
Kanunnapor

[epeuncnsaTb CBOMCTBA KUIKOCTH M OOBSICHATD UX C TOMOIIIBIO MOJEIH
CTPOEHUS KUAKOCTH, co3aHHOM Ha ocHoBe MKT.

JlaBaThb ONpee/ieHHE TOHSTHIA: CHIIBI TOBEPXHOCTHOTO HATSIKCHUS,

K03 HUIHEHT MOBEPXHOCTHOTO HATSKCHUS, NOBEPXHOCMHASL SHEPUS.
Pacno3HaBaTh ¥ BOCIIPOU3BOIUTH IIPUMEPHI IPOSIBIICHHS ISHCTBHS CHJIBI
MOBEPXHOCTHOT'O HATSKEHUS. Haxooums cuy NOBepXHOCIMHO20 HAMANCEHUS,
KO3 duyuenm noeepxHoCmHo20 HAMAICEHU, NOBEPXHOCHIHYIO IHEP2UIO
HCUOKOCIU 8 KOHKPEMHBIX CUTNYAYUSIX.

Pasnuuams cmauusaiowyue u Hecmauugaiouie NOEPXHOCMb HCUOKOCMU.
Obvacuams npuUUHY 08UICEHUS HCUOKOCIU NO KANUTIAPHBIM MPYOKAM.
Paccuumuvieams evicomy noousmust (Onyckauus) #HCuoKoCmu no
kanunnapy.Haxooums ¢ numepamype u ¢ Humepneme ungopmayuro,
20MOBUNTL NPE3CHMAYUU U COOOUEHUS O NPOABTIEHUU OeliCMEUs CUTTbL
NOBEPXHOCMHO20 HAMANCEHUS. 8 HCUBOU U HEHCUBOU NpUpoode, Ha
npouzgoocmee.

Teépabie Tena (
2y)

Monenb cTpoeHus TBEPIBIX TEII.
Kpucrammyueckue u amoppHbIe
Tena. Mexanuueckue ceoticmea
meépovix me.

JKuokue kpucmannol

Hasamb onpedenenue nonamuii: KpUcCmaiiuyeckoe meno, amop@noe meno,
anuzomponus.Ilepeuuciame ceoticmea meépovix mein u 0OBACHAMY UX C
NnoMOWbIO MOOenU CMmpoeHUs. [{eMOHCmpuposanms 0cO6eHHOCIU CIMPOeHUs.
KPUCMALIUYECKUX U AMOPDHBIX MEEPObIX Mel, UCNOb3YSA 00bEMHBLE MOOEU
Kpucmannos. IIpusooums npumepuvl npoyeccos, nOOMEePIHCOaAOUUX
€X00CM8a U paziuius c60UCM8 KPUCMAITUYECKUX U AMOPPHLIX MEepOblX
men.Haxooume 6 Unmepueme u 0onoanumensvHoti aumepamype c8e0eHus o
€60ticmeax u npumMeHeHuy amopuuix mamepuanos.Haxooums 6
numepamype u 6 Humepneme ungopmayuio no 3adannoi meme.l omosums
npesenmayuu u cooOUeHUs no U3y4eHHbIM MmemMam (603MOICHbIE MeMbl
npedcmasienvl 8 yueOHuKe).

OCHOBEI
TEPMOTUHAMUKH
(13u)

BHyTpeHHsIsI SHEPTHs.

T epMoaMHaAMUYECKast CUCTEMA
€& paBHOBECHOE COCTOSTHHE.
Pabora u Temsionepenaya Kak
cr1oco0bl H3MEHEH s BHYTPEHHEH

JaBaTh  ompejaeneHUE — IMOHATHIA: TepMOJUHAMHUYECKAs  CHCTEMa,
H30JIUPOBAHHAs TEPMOJUHAMHUYECCKAs CUCTEMa, PABHOBECHOE COCTOSHHUE,
TEPMOANHAMUYIECKHH MPOIECC, BHYTPEHHSA HEPIHs, BHYTPEHHSSI SHEPrHs
H7I€aNIbHOTO Ta3a, TEMIOEMKOCTh, KOJIMYECTBO TEIUIOTHI, yJebHas TemnoTa
TUIABJICHUSI, yJelbHas TeIIoTa MapooOpa3oBaHUs, yienbHas TemaoTa




SHEPTUH.
KomnunuaecTBo TemnoTsl.
Tennnoémkocts. Daszoguie
nepexoowi.
YpaBHenue
TEIIIOB
oro
6aanca. [lepBblii 3aKoH
TEPMOJUHAMUKH. ArabaTHBII
mnpo
necc. HeoGpaTuMocTh TEmmoBbIX
MIPOLIECCOB. Bmopoti 3akoH
MEepMOOUHAMUKY U €20
cmamucmu4eckoe moaKogaHue.
[Ipeo6pazoBanus sHEPTUH B
TEIIOBBIX MamuHax. [Juxn Kapno.
KIIJI TernnoBbIX MaluH.
IIpobnemvr sHepeemuku u oxpana
OKpYdHCcarowy
el
cpedvl

CropaHus TOIUIMBA, paboTa B TEPMOAMHAMUKE, aduabammvlii npoyecc,
o0paTUMBbIid Tporiecc, HEOOPaTUMBI HPOLECC, HArpeBaTesb, XOJOANUIBHUK,
pabouee Teno, TernoBoi asurarens, KI1/] TemoBoro asurarens.
Pacro3HaBaTth  TEPMOAMHAMUYECKYIO  CHCTEMY, XapaKTepH30BaTh &
COCTOSIHHE M TIPOLECCHl W3MEHEHHsS COCTOSHHA. [Ipugodums npumepbvl
MEPMOOUHAMUYECKUX CUCeM U3 Kypca OUono2uu, Xapakxmepuzo8ams ux,
onucvigames  usmenenus cocmosiwuti. OIUCBIBaTh CHOCOOBI M3MEHEHHS
COCTOSIHMSL ~ TEPMOJMHAMHYECKOM  CHCTEMBI  HyTEM  COBEpLICHHS
MEXaHUUYEeCKOW pabOoThI U MPH TEIUIoNepeaye.

CocTaBisATh ypaBHEHHE TEIUIOBOrO OajlaHca B KOHKPETHOW CHTyalluH,
HaXOAWTb,  WCIONB3Ysl ~ COCTABICHHOE  ypaBHCHHE,  HEU3BECTHBIC
BENIUYHHBL Pacnosnasams hazosvle nepexodvi nepeoco pooa u cocmasisime
ypasHeHus. 015l azoevlx Nepexoo08; HAX0OUMmb, UCHOIb3YSL COCMABIEHHbIE
VDABHEeHUsl, HeU368eCTHbIe GEUUUHDL.

HaxomnTh 3Ha4YeHHs1 BHYTPEHHEH OSHEPTrUM WICAILHOTO Ta3a, M3MEHEHHE
BHYTPEHHEH SHEPTUM HACaIbHOIO Ta3a, paboThl MACATBLHOTO ras3a, paboThI
Hag  HMOCANBHBIM  Ta30M, KOJMYECTBA  TEIJIOTHI B  KOHKPETHBIX
curyarusax.Haxoqurs 3HaveHne pabOTBl HICATFHOrO ra3a mno rpaduky
3aBHCHMOCTH JaBJCHHUS OT o0beMa mpH H300apHOM mporecce. Onucvisams
2e0MeMPUYecKUll CMbICI pabomvl U HAXOOUMb €€ 3HaueHue no epaguxy
3a6uUcUMOCmuU  0aslieHusi UOealbHo20 2asa om 00wéma. @opMyIUpOBaTh
NepBBIA 3aKOH TepMoAuHaMUKH. COCTaBITH ypaBHEHHE, OIMCHIBAIOIIEE
NEepBBIA  3aKOH TEPMOAMHAMHUKHM, B KOHKPETHBIX CHTYyallWsX, UL
H30IIPOLIECCOB B HJEATBHOM Ta3e, HAaXOMUTh; HCIOJB3YSl COCTABICHHOE
ypaBHEHHUE, HEM3BECTHBIE BEJIMYUHBL Pa3nmuyars oOpaTuMble 1 HeoOpaTUMBIS
mpoueccel.  [loATBep)KAaTh  MpUMEpaMH  HEOOPAaTUMOCTh  TEIUIOBBIX
MIPOLIECCOB.

Dopmynuposams Mopoil 3aKOH MePMOOUHAMUKL, 2panuybl
NPUMEHUMOCTU, 0OBACHAMb €20 CIMAMUCMUYeCKULl Xapakmep.

[lpuBoanTh mpUMEpHl TEIUIOBBIX MABUTATENEl, BHIIEIATh B HpHMepax
OCHOBHBIE YaCTH JBUTATENEH, ONICHIBATh IPUHIUIT ACHCTBHYS.

Beraucinats 3nauenust KI1J] TeruioBoro ABUraTens B KOHKPETHBIX CHTYalMsIX.
Haxooumw 3nauenus KII/] mennogozo dsucamens, pabomarowezo no yuxiy
Kapno, 6 KOHKpemHbIX CUMYaYUsIx.

Tomosumo npesenmayuu u cOOOUWEHUST NO U3YYEHHLIM MEeMAaM (803MOJICHbIE
memvl npedcmagienvt 6 yuebHuxe).Coz0agamv KOMNbIOMEpPHbIE MOOeU
mennogbix mawun.Haxoquts B mureparype U B VHTEpHETE MHPOPMALIUIO O
npobyieMax SHEPreTMKM M OXpaHe OKpYyKarolledl cpensl.Y4acTBoBaTh B
JMCKYCCUH O IpoOJieMax SHEPreTHKH M OXpaHe OKpYXKaloIlei Cpenbl, BECTH
JUAJIOT, OTKPBITO BBIP@XaTb M OTCTaWBaTh CBOIO TOYKY 3pEHHS,
BBICJTyIIMBATh MHEHHUE OMIIOHEHTA

OcHOBBI J1eKTpoAUHAMUKH (40 u)

OnekTpocTaThKa | DIEKTPUUECKHN 3apsi. 3aKOH
(16w COXpPaHEHUS JJIEKTPUIECKOTO
3apsza. DIeKTpHYecKoe
B3aumMozericTeue. 3akoH Kynona.
FBruskooeiicmsue u
danvroOoelicmeue. HanpsEHHOCTD
1 TTOTCHIHAI 3IEKTPOCTATHIECKOTO
TIOJISA, CBSI3b MEXKTy HUMH.

JIuHnK HanpsH>KEHHOCTH U
9KBHUIOTECHIMAIBHEIE ITOBEPXHOCTH.
[TpuHLMD cynepno3uLuu
3JIEKTpUYECKuX nosieul. Paznocts
HNOTEHLHUAJIOB. /Ip0o80OHUKY U
OUINIEKMPUKU 6 INEKMPUHECKOM
none. DIeKTpUIecKast EMKOCTb.
Konnencarop. Onepeus
91eKMPU1EcKo20 NOJA.

[aBatb onpeneneHue MOHATUI: SEKTPUUYECKHUI 3apsi, d7I€eMEHTapHbIN
QIIEKTPUIECKHUH 3apsil, TOUSUHBIH AIEKTPUIECKHiT 3apsi, cBOOOTHBII
3NIEKTPUYECKUIl 3apsil, IEKTPUIECKOoe T0J1e, HalpsSKEHHOCTD
3JIEKTPUYECKOTO MO, IMHUU HAIPSKEHHOCTH 3JIEKTPUUYECKOTO MOJIs,
OJIHOPOAHOE AIIEKTPUUECKOE 10JI€, IOTEHIHA JIEKTPUIECKOTr0 OIS,
Pa3HOCTb MOTEHIUAIOB, SHEPT U JIEKTPHUECKOI0 MO0JIs, SKBUIIOTEHI[ATbHAS
TIOBEPXHOCTB, JNIEKTPOCTATHUCCKAsT HHIYKITHS, TOTIPHU3AIHS TUIIEKTPHKOB,
JMIIEKTPUIECKast IIPOHUIAEMOCTh BEIIECTBA, IIEKTPOEMKOCTb,
KoHJeHcaTop.Pacrio3HaBaTe, BOCHPON3BOANTE U HAOIOAAT pa3lINIHbIe
croco0s! ameKTpu3auu Tesl. OOBSICHATH SBICHHE JIEKTPH3AIMN HA OCHOBE
3HAHUM O CTPOCHHHU BEUICCTBA. OmnuceIBaTh U BOCIIPOU3BOJAUTDH
B3aMMO/ICHCTBUE 3apsHKEHHBIX TeJI.ONUCHIBATh IPUHIIUI ACHCTBUS
3NIEKTPOMeETpa.

DopMyaMpoBaTh 3aKOH COXPAHEHUs 3JEKTPUYECKOro 3apsia, yCIOBHUS €ro
npuMeHIMOCTH. COCTaBISITh ypaBHEHHE, BBIpa)Karollee 3aKOH COXPaHEHHS
NEKTPUIECKOTO 3apsi/ia, B KOHKPETHBIX CHTyarusaX. ONpenensiTs, HCIOIb3Ys
COCTaBJICHHOE ypaBHEHHE, HEH3BECTHBIE BeIMYMHEL.DOpMyIHpOBaTh 3aKOH
Kynona, ycnoBus ero npumeHIMocTH. COCTaBIATH ypaBHEHHUE, BRIpaXkaromiee
3aKOH KyJ’[OHa, B KOHKPETHBIX CUTYyalUAX. Onpeﬂensm,, HUCIIOJIb3YA
COCTaBJICHHOE€ YPAaBHEHUE, HEU3BECTHLIC BCIMYUHBL. BBIUMCIATL 3HAUCHUC
HaNpspKEHHOCTH  TOJIST  TOYEYHOTO 3JICKTPUUYECKOTO 3apsiia, OINpenessTh
HalpaBleHHE BEKTOpa HANPSDKEHHOCTH B KOHKPETHOM — CHUTYaluu.
@®opMynupoBaTh ~ HOPUHLIMI  CYNEPHO3HLUU  DJIEKTPUYECKHX  IOJICH.
Onpeznenars HanpaBlICHUE U 3HAYCHUE DPE3YNbTUPYIOUICH HANpsSKEHHOCTH
IJIEKTPUYECKOr0 MOJIsI CUCTEMbI TOUCUHBIX 3apsI0B.

Ilepeuucnams cgoticmea AUHUNL HANPANCEHHOCU INEKMPULECKO20 NOJIAL.
H300paxaTh 3JIEKTpUUECKOE MOJ€ C MOMOLIbIO JIMHUH HamnpsuKEHHOCTH.
Pacrio3HaBath M n300pa’kaTh JIMHUM HANpsHXKEHHOCTH TIOJSI  TOYEYHOTO




3apAna, CHCTEMBI TOYEUHBIX 3apsOB, 3apsHDKEHHOM IUIOCKOCTH, JABYX
(HeckobKuUX) TApaJUICNbHBIX IUIOCKOCTEH, wiapa, cgepvl, yuaunopa;
OJHOPOJHOTO M HEOJHOPOJHOTO 3JIEKTPHUECKHX moielt.OnpenensaTs 1o
JUHUSAM ~ HanpsDKEHHOCTH  3JEKTPUUYECKOTO TOJIS 3HaKd M XapakTep
pacrnpezeneHus 3apsanoB.Onucbigams nogeoenue npoBOOHUKOS

U OUINEKMPUKOE BIEKMPOCMAMUYECKOM NOE HA OCHOGE 3HAHUU O
cmpoenuu  eewecmsa.  Pacnosmasamvs  u - 60cnpouzgooums  A6NEHUA
9NIEKMPOCMAMUYECKOT UHOYKYUU u noaapusayuu
ousnexmpuxog.Teopemuuecku npeockasviéams HA OCHOBAHUU 3HAHUL O
cmpoenuu  gewjecmea noeedeHue NPOGOOHUKOE U  OUINIEKMPUKOE 6
anekmpuueckom none. (O60OCHOBbLIGAMb U OMCMAUBAMb CEOI0  MOUKY
spenus. Cocmasnamo pasencmaea,ceazvisaoujue
HANPANCEHHOCMbINIEKMPULECKO20 NOJAL 8 OUINIEKMPUKE C HANPAICEHHOCMBIO
6HEWIHe20 DNEKMPUYECKo20 NOJA; HAXOOUMb, UCNONb3YA COCMABIEHHOE
YDaeHeHUe, Heu36eCmHble 6eUUHbL.
Onucwvleams NPUHYUn 0eticmaus IAeKmpoOCMamuiecKol 3auumsi.
Onpenenars MOTEHIMAI 3MEeKTPOCTATUYECKOTO MO B AAHHOW TOYKE OIS
OJIHOTO U HECKONbKUX MOYEUHbIX INEKMPUHECKUX 3apsA008, NOMEHYUANbHYIO
SHepauio  INEKMpUHecKo2o  3apAda U CUCEeMbl  INIeKMPUYECKUX

3aps006,pa3HOCTHIIOTCHIINAIOB, padomy

NEKMPOCMAMU4ecKo20 noJst, HapsDKEHNE B KOHKPETHBIX CUTYaIHsX.
CoctaBisiTh ypaBHEHUsI, CBA3bIBAIOIIIE HAIPSDKEHHOCTh
UIEKTPUIECKOTO MOJIS C PA3HOCTBIO MOTESHIMAIOB; BBEIYHCIIATE,
HCTIONB3YsI COCTABJICHHOE YPaBHEHUE, HEM3BECTHBIC BEIMUMHEL V300pakaTsh
9KBHUIIOTECHIMAIBHBIE TIOBEPXHOCTH JIEKTPUYECKOTO 10JIsl. Pacro3HaBath u
BOCHPOU3BOJUTH SKBUIIOTEHINAIBHBIC TOBEPXHOCTH MO TOUSUHOTO 3apsija,
CHCTEMBI TOUSUHBIX 3apPsI0B, 3apSDKEHHOM IIIOCKOCTH, ABYX (HECKOIbKUX)
MapaJuieNbHBIX TIOCKOCTEH, wapa, cghepul, yurunopa, 0JHOPOTHOTO U
HEOJHOPOIHOTO 3IEKTPUIECKUX MoJIeH. OOBSICHITh YCTPOUCTBO M MPHHITHIT
NEHCTBYS, IPAKTHYECKOE 3HAUCHNE KOHIEHCATOPOB. BRIUNCIATE 3HaUCHNS
UIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa, 3apsiia KOHJeHcaTopa,
HarnpsDKeHHs Ha 00KJIafKax KOH/AEHCaTopa, MapaMeTpoB IIOCKOTO
KOHJIGHCATOPa, PHEPTUH AIEKTPUIECKOTO HOJIS 3apsHKEHHOT0 KOH/ICHCaTopa B
KOHKPETHBIX CUTYyalusiX.Paccuumuiéams o6uyio EMKOCms cucmemyl
KoHOencamopos.Haxonuts B IHTEpHETE U TOTIOTHUTENBHOM JIUTEpaType
nH(popMaImo 06 OTKPHITHU NEKTPOHA, HCTOPHH H3yUEHHS SIIEKTPUIECKIX
SIBTICHIH.] 0TOBHUTH MPE3eHTAINN W COOOIIEHHS 110 H3YICHHBIM TEMaM
(BO3MOJKHBIE TEMBI IPE/ICTABJICHEI B YUeOHHKE)




3aKoHBI
[IOCTOSTHHOTO
Toka (6 9/ 14 u)

ITocTOsHHBIN 3NEKTPUUECKUH TOK.
Cuna Toka. ConpoTuBIEHHE.
IlocnenosarensHOE U
napauieIbHOe COSANHEHHS
IIPOBOIHHKOB. PaboTa 1 MomIHOCT
ToKa. 3akoH Jlxoynsi—JleHna.
Onexrponsmxymas cuia (9/1C).
3axon OMa 151 ITOJTHOM
3JIEKTPUYECKOH LIETH.
JlaGopatopHble pabOTHI:
1. TlocnenoBarenbHOE U
napasieabHOe COeTNHEHNE

HPOBOJTHHKOB.

2. Usmepenne D/IC ncroynuka
TOKa.

Hccneoosanus:

1. HUccneoosanue 3asucumocmu
HANPSICEHUs HA NOJIOCAX
UCMOYHUKA MOKA OM CUJIbl
moKa 8 yenu.

2. Hccneoosanue 3asucumocmu
CUIbI MOKA uepe3 TAMNOYKY
OMm HANPSNHCEHUS HA Hell.

3. . Uccneoosanue

Haepesanusi 600bl Ha2pesameiem

HebOIbLUOU MOUWHOCU.

JlaBaTth onpeneneHue MOHATHH: 3JIEKTPUYECKMH TOK, CHJla TOKA, BOJIBT-
aMIepHasl XapaKTepPUCTUKA, 3JIEKTPHYECKOE COMPOTHBIECHHE, CTOPOHHUE
CHJIBL, BJIEKTPOIBIDKYIAS CHJIA.

[epeyncisaTh YCIOBUs CYILECTBOBAHUS IICKTPUIECKOTO TOKa. Pacno3HaBars
¥ BOCIPOM3BO/IUTH SBJICHUC AJICKTPUICCKOTO TOKA, CUCTBHS
JJIEKTPUIECKOTO TOKA B IPOBOJHUKE, OOBSICHATH MEXaHU3M SIBIICHHUHN Ha
OCHOBaHWH 3HAHUH O CTpoeHHH BemmectBa. Co30asams KoMnblomepHbvle
MOOeu INeKMPUIecKo2o mokd.

[lonb30BaThCsl  aMIIEPMETPOM, BOJBTMETPOM, OMMEMpOM:  YYUTHIBATH
0COOCHHOCTH M3MEPEHUsI KOHKPETHBIM MTPUOOPOM U MpaBHiia NOAKIIOYCHHS B
ANEKTPUIECKYIO LETIb.

HccnenoBath SKCIEPUMEHTATBHO 3aBUCHMOCTD CHIIBI TOKA B TIPOBOJHUKE OT
HATPSHKECHUS U OT COMPOTHBIICHUS TPOBOTHUKA.

dopmynupoBaTh 3ak0H OMa [T y9acTKa [EIH, YCIOBHS €ro IPUMEHIMOCTH.
CocraBlsATh ypaBHEHHUE, OMKCHIBaolIee 3akoH OMa JUIs yJacTka IIeNH, B
KOHKDPETHBIX CHUTYallUsAX; BBIYHCISTH, UCIIONB3YsS COCTABICHHOE YpaBHCHUE,
HEHM3BECTHBIC 3HAYCHHS BEJIUUNH.

PaccunThiBaTh 00III€e CONPOTHBICHHE YIACTKA LMK MPH MOCIEI0BATEIbHOM
U TapaJUIeIbHOM COSIHHEHUH MPOBOIHHUKOB, NPU CMEULAHHOM COCOUHEHUU
npo60OHUK0G. BBIMOMHATH Pacu€Thl CUII TOKOB M HAMPSDKEHUI B Pa3IHYHBIX
(6 mom uucne, 8 CIONHCHLIX) FNEKTPHICCKHUX LETISX.

®dopmynupoBaTh M HCIOJB30BaTh 3akoH Jhxoyms—IJlenna. OmnpenensTh
paboTy ¥ MOIINHOCTh 3JCKTPUYECKOTO TOKA, KOJIMYECTBO TEIUIOTHI,
BBIJICIIAIONICHCS B TIPOBOJHUKE C TOKOM, MPH 33IaHHBIX MapaMeTpax.
DopmynrpoBath 3akoH OMa AJIst TOJTHOMN eI , YCIOBHS €ro MPUMEHHMOCTH.
CocTaBisiTh ypaBHEHHE, BbIpaxkaroiiee 3akoH Oma AJs MOJIHOW UMM, B
KOHKPETHBIX CHTYAIMsX; HAaXOJHUTh, HCIONB3Yys COCTaBICHHOE ypaBHEHHE,
HEHM3BECTHHIC BEIMYHUHBI.

V3MepsTs 3HaUeHUE DICKTPOJBIDKYIIEH CHIIBI, HANPSHKEHHE W CHIIy TOKA Ha
y4acTKe LEMNH C MOMOIIBIO BOJIBTMETPA, aMIlepMeTpa U MU(POBBIX TaTYUKOB
HampsDKEHUs ¥ CHIIBI TOKA.

CoOnrogath MmpaBuiIa TEXHHUKH 0E30MacHOCTH NpH paboTe ¢ HCTOYHHKAMH
TOKa.

PaGoTaTh B nape, TpyIIe Ipy BbIMOJTHEHUH PAKTHYECKUX 3a/IaHHUH.
Haxomuts B qureparype u B HTEpHETE HHGOpPMALIUIO IO 33IaHHOH TeMe, O
CBSI3M JIEKTPOMAarHUTHOTO B3aMMOJCHCTBUS C XUMHYECKMMH PEAKUUSIMH H
OMOJIOTMUECKUMH TIPOIIECCaMM, 00 MCIIOIb30BAHUN JJIEKTPUUECKUX SIBICHUH
JKMBBIMH OpTaHU3MaMH.

T'oToBUTH Npe3eHTalMH ¥ COOOIICHUS] 1O W3YYEHHBIM TeMaM (BO3MOJKHBIC
TEMBI MPEIICTABIICHBI B YUCOHUKE).

Buinonusams 0onoHumensHole UCC1e008amenbeKue pabomol no U3y4eHHbIM
memam (803MO4CHbIE MeMbl NPeOCMAasienbl 8 yueOHUKe U 8 NPOSPAMME).

DneKkTpuIecKuit
TOK B
Pa3IMYHBIX
cpenax (4 4/ 10
4

DJeKTpOHHAsE TIPOBOJUMOCTb
MeETaJIOB. 3aBUCUMOCTD
CONPOTHBJICHHS IIPOBOJHUKA OT
TeMIIepaTypébl.
Ceepxnpogooumocme.
DNeKTpUIECKHH TOK B
nomynpoBoaHukax. CoOCTBEeHHast U
HpHMeCHast IPOBOMMOCTH.

p—n-Ilepexon.
Ionynposoonurogutii 0uoo,
mpan3ucmop.
TonynpoeodHnuxosvie npubopul.
DNeKTpUIECKHH TOK B
NEKTPOIIUTAX.
Onexmpoaus.
DJeKTPUUYECKHI TOK B BAKyyMe H
rasax.
Inasma

JaBatp ompeneneHue MOHIATUNH: HOCUTEIM DJIEKTPUYECKOTO  3apsla,
MPOBOJMUMOCTb,  CBEPXIPOBOJUMOCTb,  COOCTBEHHAs  MPOBOJMMOCTH,
MpUMECHasT NPOBOJUMOCTb, 3JIEKTPOHHAs IPOBOJUMOCTb, JbIPOYHAS
MIPOBOUMOCTD, p—H-nepexod, BaKyyM, TEPMODJIEKTPOHHAs 3MHCCHS,
3JIEKTPOJTU3, TA30BbINA Pa3psil, PEKOMOWHAINS, HOHU3AIHS, CAMOCTOSITEIbHBII
pa3psia, HECAaMOCTOSTENbHBIN pa3psil, miIazMma.
PacrioznaBaTh W ONMUCHIBATH SIBICHUS MPOXOXKAECHUS SJIEKTPUUYECKOTO TOKa
yepes MIPOBOIHUKH, TOJIyIIPOBOTHUKH, BaKyyM, 3JEKTPOJIUTHI,
ra3pl.KauecTBeHHO XapaKTepH30BaTh AIEKTPUUECKUI TOK B Cpefie: Ha3bIBaTh
HOCHUTENH 3apsI0B, MCXaHU3M HX 00pa30BaHUs, XapaKTep ABHKCHHS 3apsiI0B
B 2JIEKTPUYECKOM II0JIE U B €r0 OTCYTCTBUM, 3aBUCUMOCTb CUJIBI TOKa OT
HaINpsDKEHM, 3aBUCMOCTh CHJIBI TOKA OT BHELIHUX YCIOBUH. Teopemuyecku
npeocKasvieams HA OCHOBAHUU 3HAHULL O CMPOEHUU Gewjecmed Xapakmep
Hocumenell 3apsA008 6 PA3IUYHBIX Cpeddx, 3d6UCUMOCHb CONPOMUBTICHUS
NPOBOOHUKO8, NOJAYNPOBOOHUKOS U  DNIEKMPOIUMO8 Om  MeMHepamypbi.
TIpueodums npumepuvl usuuecKux sKChepumenmos, AGNAIOUUXCS
Kpumepusmu UCTHUHHOCIU  MeOPemUYecKUx NpeocKa3anul.
Obocnosvisams U omcmausams 60U  npeononodcerus. llepedncraTb
OCHOBHBIE MOJIOKEHUS TEOpUHU
3JIEKTPOHHOUIIPOBOJAMMOCTH METAJUIOB. BBIUKCHATH 3HAUYeHUs CpeaHeu
CKOPOCTH  YIOPSJOYEHHOTO JBMKEHUS OJIEKTPOHOB B METaJlle IO
JIEWCTBHEM HJICKTPUUECKOTO IONs, B KOHKpPETHOW cuTyaruu. OmnpenensiTh

COIIPOTHUBJICHUEC MCTAJINIMYCCKOI'O NIpOBOJHUKA 1pu JTaHHOM
TeMHepaType.3Kcnepumeﬁmaﬂbﬁo uccneoosams 3asucumocms
COnpomueieHus memaiiuyecKux npoeoz)imkoe om memnepamypbl.

TIpusooumsnpumepvic8epxnpo8oOHUK 08, IPUMEHEHUACBEPXNPOBOOUMOCTIU.
Ymouname  epanuyvr  npumenumocmu  3axona Oma 6 céA3u  C
cywjecmseosanuem _sgneHus. _ceepxnpogooumocmu. IlepedncisTe  OCHOBHbIE




TIOJIOXKEHUS TEopHn 3JIEKTPOHHO-IBIPOYHON HPOBOJMMOCTH
MOJIyHPOBOJHUKOB. IIpUBOAMTH NPHUMEPHl YHMCTBIX IOJYHPOBOJHHUKOB,
TIOJIYIPOBOIHUKOB C JOHOPHBIMH U aKLIENITOPHBIMU ITPUMECSMHU.
DKcnepumeHmanbHo uccredosamy 3a8ucuUMocmy conpomueneHus
HONYNPOBOOHUKOE OM MEMNEPamypbl U 0CEEUJeHHOCHIL.

Obvscuambs  meopuio  npogooumocmu  p—n-nepexooa.  Ilepeuucismo
0CHOBHble ceolicmea p—n-nepexooa.llpumenams meopuio npoBOOUMOCHIU K
onucanuio  pabomuvl  Ouoda u  mpanzucmopa.lIpUBOIUTE  TPHMeEpHI
UCIOJIB30BAHKS  MOJYIPOBOJHUKOBBIX —HPHOOpOB.ITepednciaTe  ycnoBus
CYIIECTBOBAHUS BJIEKTPHYECKOIO TOKAa B Bakyyme. [IpHMEHATh 3HaHHUA O
CTPOCHHMH BEILIECTBA IS ONMCAHHS SIBJICHHUS TEPMOICKTPOHHOI SMHCCHH.
OnuceBaTh MPUHLMI JEHCTBUS BaKyYyMHOTO JIHOJa, 3JIEKTPOHHO- JIy4eBOil
TpyOxu. IIpHBOUTH IPUMEPBI UCTIONB30BAHKS BaKYYMHBIX TPHOOPOB.
OOBSACHATH MEXaHU3M 00pa30BaHHs CBOOOJHBIX 3apsI0B B PACTBOpax U
pacIuiaBax J1eKTpOIUTOB. Onuceleams 3a6UCUMOCHb CONPOTMUBIEHUS
9NIeKMpOIUMos om memnepamypul. Teopemuuecku npeockazvieams
OCHOBAHUU 3HAHULL O CIPOEHUU BeUjeCBd X00 NPoOYecca dNEKMponu3d.
TIpusooums npumepsvl u 60CHPOU3BOOUMD PUUYECKUE IKCNEPUMEHNbL,
noomeepacoarouue 8vioeneHue Ha 1eKmpooax 6eujecmea npu nPoxXoHcoeHuu
INEKMPULECKO20 MOKA Yepe3 JNeKMPOIUm. YmouHsams epanuybl
npumenumocmu 3akona Oma Ons ONUCAHUS RPOXOIHCOEHUS INEKMPULECKO20
moka uepe3 snekmponunsl. [IpUMEHATH 3HAHUSI O CTPOCHHUH BEIIECTBA IS
oIycaHus sIBIEHUs d1eKTponsa. Cocmasnams ypasHenue, onucolgaioujee
3akoH anexkmponusza Papaodes, Onia KOHKPEMHBIX CUMYAyul, HAX0O0UmMv,
UCNONb3YS COCMABIEHHOE YPAGHEHUE, HeU3BECTIHbLE 6ENUUUHD.

IIpuBOAMTE NPUMEPHI MCMOJNB30BaHUA AIEKTPOsH3a.OOBIACHATE MEXaHU3M
obpa3zoBaHus CBOOOIHBIX 3apssoB B razax.lIpHMEHSTh 3HaHHS O CTPOCHHH
BEIIECTBA I ONMCAHMS SIBJICHUH CaMOCTOSITEIBHOTO M HECAMOCTOSTEIBHOTO
paspsanoB.PacriosHaBath, TPUBOMUTH HPUMEpPBI, MHEPEUUCIATH YCIOBHS
BO3HHKHOBEHHS  CaMOCTOSITCJIPHOTO M HECAMOCTOSTEIBHOTO — Ta30BbIX
pa3psaoB, pas3IMYHBIX THIOB Ta30BbIX paspsaoB.IIpHBOANTE MpUMEpHI
HCIONB30BAaHMS Ta30BbIX pa3psiaoB.IlepeunciisiTh OCHOBHBIC CBOWCTBAa H
NpUMEHEHHEe IIa3Mbl.Pabomame 6 nape, 2epynne npu  6bINOAHEHUU
UCCIe008aAMENbCKUX — pabom, — HpU  OCYWECMEIeHUU — MEeOPEmUYecKux
npeockazanui. Haxoquts B nmrepatype W B MHTepHeTe mH(MOpMALUIO IO
3ajaHHOi Teme. IlepepabaTbiBaTh, AaHAJIM3UPOBATH M  MPEACTaBIATH
uHOOPMAIMIO B COOTBETCTBHM C TOCTaBJICHHBIMH 3anadyaMu.] OTOBHUTH
Mpe3CHTAllid W COOOIICHHUS IO H3YYCHHBIM TeMaM (BO3MOXKHBIC TEMBI
pe/ICTABIICHBI B YUeOHUKE)

Peseps (25 u)

11 kaacc (170 v)

TemaTnueckoe
MJIAHHPOBaHNE

Coneprxanue Mo TeMam

OcHOBHBIE BUABI 1€ATEIbHOCTH yYalIMXCsl




OCHOBBI JIEKTPOAUHAMHUKH (npoaoJikenne) (18 u)

MarsuTtHoe
noJe (9u)

MarunutHoe noe.
WHayKyusMaraHuTHOro

nojs. BekropmarautHoit

uHAyknuu. Jlelicteue

MarHATHOTO TIOJISt

Ha IPOBOJHHUK C TOKOM H JIBIDKYIILYIOCS
3apspKkeHHyIo yacTuiy. Cuiia Amnepa.
Cuna Jlopenua. [IpaBuio 1eBoit pyku.
MarsuTtHsle CBOWCTBA BEILECTBA.
Maznumnas sanuce ungopmayuu.
OnexmpousmepumensvHvle npUOOPb.
JlaGopaTopHbIe paboTHI:

1. smepenue CHJIBI B3aMOJICHCTBHUS
KaTYIIKH C TOKOM M MarHUTa

JlaBaTb onpeaeneHus MOHATHIA: MAarHUTHOE TIOJIE, MHAYKIIUS
MarHUTHOTO TI0JIsI, BUXPEBOE T0JIe, cuia Amiepa, cuna Jloperna,
(deppomarseTuk, 1oMeH, Temreparypa Kiopu, macnumnas
nporuyaemocms eeujecmed. JlaBath ONpeeIeHne eINHALBI
HHJTYKITMA MarHATHOTO ToJisl. [lepeuncisiTe OCHOBHBIE CBOMCTBA
MarHUTHOTO T10J1s. 11300pakaTh MarHUTHBIE JINHUY TIOCTOSTHHOTO
MAarHuTa, MpSAMOro MPOBOJHUKA C TOKOM, KaTYIIKH C
TokoM.HabnronaTe B3auMoaeliCTBHE KaTyIIKH ¢ TOKOM U
MarHuTa, MarHUTHOM CTPENKU U MIPOBOAHHUKA C TOKOM, AeHCTBHSA
MarHUTHOTO TIOJIS Ha ABKOKYIIYIOCS 3apsKEHHYTO
gacTuiy.PopMymupoBaTs 3akoH AMIiepa, TPaHHIIBI €ro
npuMeHIMOCTH. ONpeIersITh HalpaBiIeHHe JIMHIH HHITYyKIIH
MarHATHOTO TIOJISI C TOMOIIBIO ITpaBHiIa OypaBunKa,
HaIpaBJIeHHE BEKTOPOB CHIIBI AMnepa u criibl JlopeHna ¢
TIOMOIIIBIO ITPaBHJIA JIeBOH pyku.IIpuMeHsTs 3akoH AMnepa u
(dbopMyiy asst BeIYMCIeHHUs cuiIbl JIopeHIia pH peleHun

3a1a4. O0bACHAMbS NPUHYUN PAOOMbI YUKTOMPOHA U MACC-
cnexmpozpagha. TlepedncnaTs THIBI BEIECTB 10 MarHUTHBIM
CBOICTBaM, Ha3bIBaTh CBOMCTBA J{HA-, Tapa- 1
(eppomarHeTHkoB.M3MepsATh CHITy B3aUMOJICHCTBUS KaTYIIKH C
TOKOM U MarHura./ccie0o8ams MazHumuble ceoLlicmea mei,
U320MOBNEHHbIX U3 PA3HLIX Mamepuanos.PaboraTs B nape npu
BBINIOJTHEHNH IIPAKTHUECKUX 3aJaHUMH, B Iape U TPYIIIe Ipu
petennu 3a1a4. O0vACHAMb NPUHYURN 0elticEUs
91eKMpoUIMepUMENbHbIX NPUOOPOB, 2POMKO2080pUMEN U
971eKmpoo8uUamers.

Haxomuts B nuteparype u B MIHTepHETE HHPOPMAIIHIO O BKIIA/E
Awmnepa, JlopeHna B M3yueHME€ MarHUTHOIO IIOJI, PYCCKOIO
¢muka CrojeroBa B HCCICIOBaHHE MAarHUTHBIX CBOWCTB
(deppoMarHeTHKoB, O  IpPUMEHEHHHM  3aKOHa  Awmrepa,
NIPAKTUYECKOM HCIOIb30BaHUU AEUCTBUS MArHUTHOTO IO Ha
JOBIDKYIIUHCS 3apsifl, YCKOPUTENSAX AIEMEHTapHBIX YacTHI], O
BKJIaJIE POCCHUHCKMX Yy4Y€HBIX B CO3JaHHE YCKOpUTENeH
JNIEeMEHTapHBIX dacTHL, B TOM umcie B OObeJUHECHHOM
Wucturyre SAnepupix MccnenoBanuii B [lyOHe m Ha agpOHHOM
koJutaiinepe B LlepHe; 00 ucrosb30BaHMU (eppOMarHETHKOB, O
MarHuTHOM mojie 3eMiin.]'0TOBUTH MpEe3eHTAlMH M COOOIICHUS
[0 M3YYEHHHIM TeMaM (BO3MOXHbIE TEMBbl IpPEJCTABICHBl B
y4eOHHKe)

OneKkTpoMarHuTHas
uHAyknus (9 v)

SIBieHne 3eKTPOMarHUTHONW MHIAYKIUH.
MaruuTtHbIf
notok. [Tpasuio Jlenna. 3akox
NEKTPOMATHUTHOI MHIYKIHH.
DeKTpOMarHuTHoe 1one. Buxpesoe
2neKmpuieckoe noJe.
IIpakTuueckoe
NpUMEHEHHE 3aKOHA JICKTPOMarHUTHOM
WHAYKIAA. Bosuukrogenue D/C
UHOYKYUU
8
08UICYWUXCSL NPOBOOHUKAX. SIBIIEHNE
caMOMHIYKIHU. VIHIYKTHBHOCTB.
DHeprusi MarHUTHOTO TOJIS TOKA.
JlabopatopHbie pabOTHI:
1. UccrnenoBaHue sABIeHUSA
3NIEKTPOMATHATHOH MHIYKIIH.
Kouctpyuposanue: 1. Koncrpyuposanue
3JIEKTPOIBUTATEIS.

JaBaTtb omnpeneneHus] TOHATUI: SBIEHUE HIIEKTPOMArHUTHON
HHJTYKI[MH, MAaTrHUTHBIH TTIO0TOK, DJIC MHAYKINHY, HHIYKTHBHOCTS,

CaMOWHIYKIIHS, 21C CAMOMHIYKIUH. PacnoznaBars,
BOCIIPOU3BO/INTh, HAOIIOIATh SIBIICHUE
JJIEKTPOMAarHUTHOM  WHAYKUWM,  IOKa3blBaTh  MPUYHUHHO-

CJICACTBCHHLIC CBA3U IIPHU Ha6moz[em/m SIBJICHUA. Ha6J'I}O}:[aTL u
AHAJIM3UPOBATH OKCIECPUMECHTBI, IACMOHCTPUPYIOLIWE IPaBUIIO

Jlenua.@opmynupoBathb MIPaBUJIO Jlenua, 3aK0H
JJIEKTPOMATHUTHOH WHTYKIHAH, TpaHUIIBI ero
npuMeHnMocTH. ViccnenoBaTth  SIBICHWE — 3JEKTPOMAarHUTHON

HHHyKHHH.Hepe‘tuCﬂﬂmb ycaosust, npu  KOmMopwvlx 603HUKdaem

UHOYKYUOHHBITL  MOK 8  3AMKHYMOM  KOHmype, —Kamyuixe.
Onpedensimb  poib  JCENE3HO20  CepOeHHUKA 6  Kamyuike.
Hzo6pasicamv  epauuecku  @Hewinee U UHOYKYUOHHOE

macHumuvie noas. Onpedensimv Hanpagienue UHOYKYUOHHO20
moka 6 Kkonkpemuou cumyayuu.OObICHATh BO3HHKHOBEHHE
BHXPEBOT'O JIEKTPHIECKOTO MOJIS ¥ JIEKTPOMATHUTHOTO TTOJISL.
Onucwvieamsv npoyecc 6o3uuxrogenus I/[C unoykyuu 8
oguoicywuxcs nposooHukax. Ilpedcmasname npuHyun
0eticmeUsIINEeKMpPo2eHepamopa u
INEKMPOOUHAMUYECKO20 MUKpogona.PaboTtaTh B ape u rpymme
IPH BBIIOJHEHUH PAKTHYESCKUX 3aJaHHH, IUITAHUPOBATh
IKCTIEPUMEHT.

[epeuncisaTe IPUMEPHI UCIIOIb30BAHUS SIBICHHUS
JIEKTPOMArHUTHOH MHAYKIMH. Pacrio3HaBaTh, BOCIPONU3BOIHTD,
Ha0JII0/1aTh SIBJICHUE CAMOUHIYKIIMH, IIOKa3bIBATh NPUIHHHO-
CJICICTBCHHBIE CBSI3H IIPH HAOJIOICHUH SIBIICHUSL.
®opmynpoBaTh 3aKOH CAMOMHAYKINH, TPAHHIIBI €T0
OpUMEHUMOCTH. [IpOBOMTH QaHAIOTHIO MEXKIY CAMOUHIYKIIHEH
¥ HHEepTHOCTHI0. OnpeensiTh 3aBUCUMOCTh HHAYKTHBHOCTH




KaTyIIKH OT €& JUIMHBI U IuIoiaayu BuTkoB.Haxoauts B
KOHKPETHOW CUTYaIlM 3HAUY€HHs: MarHUTHOTO 1moToka, DJ1C
uaaykmd, 31C unoykyuu 6 osusicyuuxca npogoonuxax, JC
CaMOMHIYKIIUH, HHIYKTUBHOCTb, S3HEPI'HIO MArHUTHOT'O

nois. Haxomuts B utepatype U B IHTepHETE HHPOPMALUIO O
HCTOPHH OTKPBITHUS SBJICHUS SJIEKTPOMArHUTHOW HHIYKINH, O
BKJIQJIC B U3YYCHHE 3TOTO SBJICHHS pycckoro ¢usuka D. X.
Jlenna, o 60pr0e ¢ MPOSIBICHUAMH 3JIEKTPOMarHATHON
HMHIYKLHH U O €€ HCIOJIb30BaHUH B IPOMBIIIICHHOCTH.
T'OTOBHUTH NPE3EHTALMU U COOOIICHNS 110 U3YYEHHBIM TeMaM
(BO3MOJKHBIE TEMbI IPEACTABIICHBI B yUeOHHKE)




Kosne6anust u BosiHbl (42 u)

Mexannyeckue
konebanus (7 u)

Mexanunueckue konedanus. CBOOOIHbIC
KoJieOaHus. MaTeMaTHYeCKHuii 1
MIPYKUHHBIA MasTHUKH. [IpeBpaiieHus
SHEPTHUH IIPH KoJeOaHUAX. AMIUTHTY/IA,
MIEPUOJI, 9YacTOTa, (ha3a KOJICOaHMIA.
BriHyXIeHHBIE KOJIEOaHWsI, PE30HAHC.
JlaGopaTopHbIe paboTHI:

1. Onpenenenne yCKOpEeHUs
CBOOOJTHOTO TTafIeHHS TIPH
MOMOIIIY MasTHHKA.
UccnenoBanus:
1. IIpu 3aTtyxaHuu KoyieObaHUH aMILTUTY 12
00paTHO IPONOPIIMOHAIEHA BPEMEHH.

JaBath oOnpenesieHHs IIOHATHH: KoJjeOaHus, KoiebaTesbHas
cHucTeMa, MEXaHHYEeCKHe KosebaHwus, TapMOHUYECKHE
KoneGaHust, CBOOOIHBIC KOJEOaHWs, 3aTyXalolue KoyeOaHws,
BEIHY)XKJICHHbIE KOJIeOaHHs, PE30HAHC, CMEIIeHHe, aMIUINTYAA,
TIepHOJI, YaCTOTa, COOCTBEHHAS YacToTa, (hasa.
[epeuncsaTe ycaoBUsS BO3HHKHOBEHUS KojieOaHui. IIpuBoauTh
npuMepbl  KoneOaTenbHbIX  cHCTeM.OIHChIBATh  MOJCIH:
MPYXUHHBIM MasiTHUK, MaTeMaTUYECKU MasTHUK. [lepeunciate
BUJIbI KOJIeOaTeIbHOTO JBH)KEHUs, MX CBOWcTBa.PacrmosHaBats,
BOCIIPOU3BOAUTh, HAOJIOATbrapMOHUYECKUE
KoneGaHust, CBOOOIHBIC KOJEOaHWs, 3aTyXalolue KoyeOaHws,
BEIHY)XIICHHbIE KoJeOaHWs, pe3oHaHC.Ilepeuncisats crocoOb
MOJTyYeHUs] CBOOOAHBIX ¥ BBIHYXICHHBIX MEXaHHIECKHX
kone6annit. COCTaBIsITh ypaBHEHHE MEXaHWYECKHX KojeOaHWH,
3amuceBaTh  ero pemenue. Omnpenenith 1O  ypaBHEHUIO
KOJIeOaTeNIFHOTO IBIKEHHS TapaMeTphl KoJeOaHus.
IIpencTaBisTh 3aBUCHMOCTh CMEIIECHHS, CKOPOCHU U YCKOPEHUS
OT BPEMEHHU IIpU KOJCOAHUSIX MAaTEMaTHYECKOTO M MPYXUHHOTO
MAasiTHHKA rpadUUecKH, OTIpENIENIATh o rpaduKy
XapaKTePUCTUKH: aMIUIUTYLy, IEPHOJ U YacTOTYy.
Hzobpadxcamv  epaguuecku  3a6ucuMocmv  aMIAUNLYObI
BBIHYIICOEHHBIX KONEDAHUTI OM YACMOMbL 8LIHYHCOAIOWeli CUbL.
Ananusuposame usmenenue O0AHHO20 2paguka NPU USMEHEHUU
mpenus 6 cucmeme.HaxoouTh B KOHKPETHBIX CHTYalHsX
3HAYEHHMS IIepHOJia KOJICOaHUH MaTEeMAaTHYECKOTO U IIPYKUHHOTO
MasTHUKA, OHEpruM  MasTHUKA.OOBACHATH  IpEBpAILCHUS
9HEPTUM NPH KOJIEOAHUAX MAaTEeMaTHYECKOTO MasTHHKA M Ipy3a
Ha TpyxuHe.Xccredoeams 3asucumMocms nepuoda Koiebanuil
MAMEMAMu4ecko20 MAsAMHUKA Om €20 OAUHbL, MACcbl U
amnaumyowsl  Konebanuii. Mccnedosams  3a6ucumocms  nepuood
KONeOaHUuil 2py3a Ha NPYdCuHe Om e20 MAccovl U HCECMKOCMU
NPYHCUHBL.
PaboTaTh B mape M rpyImne OpH PemieHHH 3a/1ad U BHIOJHEHUH
TIPaKTHYECKUX 3a/1aHul, HCCIIeI0BaHUH, TIJIAaHUPOBATh
JKcIepuMeHT. Bectn nuckyccuio Ha temMy «Ponb pe3oHaHca B
TexHuke u ObITy».Haxomamte B snmrteparype u B IHTepHere
nH(MOPMAIHIO 00 HCIOJIB30BAaHNH MEXaHHYECKUX
KoJIeOaHMi B npubopax
reoJIoropa3Beiky, dacax, KauellsiX, JAPYTHX YCTpoicTBax, 00
WCTIONB30BAaHUN B TEXHUKE W MY3BbIKE pe30oHaHca m 0 Oopnbe ¢
HUM. ['OTOBHTH MpE3eHTalMd M COOOILICHUS IO H3YYECHHBIM
TeMaM (BO3MOXHBIE TEMBI MPE/ICTABICHBI B
yueOHuke). KoHTpommpoBatTh perieHne 3agad caMuM U IPYTHMHU
y4aIMUCS

DJIeKTpOMarHuTHbIE
kosebanust (16 u)

DJIeKTpOMarHUTHBIE KOJIeOaHMs.
KonebarenbHelit KoHTYp. CBOOOJHEIE
NIEKTPOMAarHUTHBIC KOJIeOaHMsI.
Aemoxonebanus. Bvinyoicoennvle
INEKMPOMACHUMHbLE KONEOAHUS.
ITepemeHHBII TOK.
Konoencamop u kamywia 6 yenu
nepemennozo moka. Pesonanc 6
yenu
nepemeHHo20 moka.
IIpoussodcmeo, nepedaua u nompebdaenue
NEKMPUUECKOL 9Hepeuu.
Onemenmapnas meopusi
mpancgopmamopa. Koncmpyuposanue:
1. Koncmpyuposanue mpancghpopmamopa.

JlaBaTh ompenieNieHUs MOHATHI: 3JIEKTPOMAarHUTHBIE KOJeOaHwMs,
KOJIeOATEeNbHBIII  KOHTYpP, CBOOOJHBIE  JJIEKTPOMAarHUTHBIE
KoJeOaHus, agmokonebanus, aemoronebamenvbHas cucmemd,
BBIHY)K/ICHHBIC OJIEKTPOMATHUTHBIE KOJeOaHHs, IepEeMEHHBIN
JJIEKTPUYECKUI TOK, aKTHBHOE COIPOTUBIICHHE, UHOVKMUBHOE
conpomugnetue, eMKOCmHOe — COnpomueieHue, noiHoe
conpomugieHue yenu NEPeMeHHO20 MOKd, JICHCTBYIOIIEe
3HAQUEHHE CHJBI TOKa, NEHCTBYIOIIEe 3HAUCHHE HAMpPsOKCHUS,
TpancopmaTtop, KkoddduimeHt Tpanchopmanuu.M3o06pakarsh
cXeMy Koye0aTenbHOr0 KOHTYypa M OIMCHIBATH HPHHIMIT €ro
pabotsl.PacnioznaBars, BOCIIPOM3BOJIUTH, HAOJI0IATh
cBOOOTHEIC JJIEKTPOMATHUTHEIC KoJleOaHuMs,
BBIHY>K/ICHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHus, pE30HAHC B LETH
MEPEMEHHOTO TOKa. AHAIM3UPOBATH INPEBPAICHUS 3HEPTHH B
KOJIe0aTeIbHOM KOHTYpe npu JIEKTPOMATHUTHBIX
konebanusx. IIpencTaBnsiTh  3aBHCHMOCTB  DJIEKTPHUYECKOTO
3apsaaa, CUJIbl TOKa U HaNpsXKCHUS OT BPEMEHU IIPpHU CBO60)1HBIX
ANIEKTPOMArHUTHBIX Konebanusx. Onpenenmsite mo rpaduky
KONeOAaHUH ero XapaKTepPUCTHKH: AaMIUIMTYLy, I[EepHOx U
4actoty./I[po6odums  ananocurd Mexncoy Mexamuuyeckumu u
INEKMPOMASHUMHBIMY — KOlebanusAMu.3aiChIBaTh  POPMYITy
Tomcona. Berauciats ¢ momomsio ¢popmynsr ToMmcoHa nepron u
4acToTy CBOOOIHBIX IEKTPOMATHUTHBIX KOJICOaHHIA.
OmnpenenaTh MEpUOJ, YaCTOTy, aMIUIUTyLy KojeOaHMH B
KOHKPETHBIX  cuTyauusx./ccredogams  91eKmpomMazHummbvie




xonebanus.llepeuuciamo ceoticmea asmokonebanull,
asmoxonebamenvroli  cucmemsl.  Ilpueooums — npumepwvl
asmoxoebamenbHuIx cucmenm, UCNONb306AHUSA
asmoxonebanuii. OOBbSICHATh MPUHLIUI TOTYYECHHUS] IEPEMEHHOTO
TOKa, YCTPOWCTBO TeHepaTopa IiepeMeHHoro Toka.Ha3sBaTh
0COOECHHOCTH HEPEMEHHOTO JJIEKTPUYECKOTO TOKAa Ha yJacTKe
LEMH C pPEe3UCTOpoM./lepeuucniams 0COOEHHOCHU NepeMeHHO20

DIEKMPUHECKO20 moka Ha ydacmke yenu c
KOH@@HCCImUpOM.Hepe'-lucfl}lmb ocobenHocmu nepemenHoco
IJIeKMPU4ecKoco moka Ha ydacmke yenu c

Kamywikou.3anuceiBaTh 3akoH OMa Uil LeNH MepEeMEHHOTO
TOKa. HaXo#uTh 3HaYEHMs CUIIBI TOKA, HAIPSDKEHUS, aKTHBHOTO
COIIPOTHUBJICHUS, UHOYKIMUBHO20 CONPOMUGILEHUSA, EMKOCHHO20
CONPOMUBIEHUS, NOIHO20 CONPOMUGNEHUs LEIH TIEePEMEHHOTO
TOKa B KOHKPETHBIX CUTyalusix. HaxoauTh 3HaUeHHUS MOLIHOCTH,
BBIJICTIAIONICICS. B IIENM IEPEeMEHHOTO TOKa, AEHCTBYIONIMX
3HAYEHMIT TOKA M HANIPSDKCHUS.

HazbIBaTh yclIOBHSI BOSHUKHOBEHHS PE30HAHCA B 1ICMN
MIEPEMEHHOT0 TOKa.

OmnuchIBaTh YCTPOHCTBO, IPUHIMI ACHCTBUS M IPUMEHEHUE
TpaHcopmaTopa.

Beraucisate kKo3bGuimeHT TpaHchopMaIui B KOHKPETHBIX
curyanusx. Haxoxuts B iutepatype u B UHTEpHETE
HH(OPMAIHIO O IOTYYCHUH, TIepeiade U HCIIOIb30BaHUH
MIePEMEHHOT0 TOKa, 00 HCTOPHUHU CO3JaHusI U TPUMEHEHUH
TpaHcOPMaTOPOB, HCHIOJIL30BAHUH PE30HAHCA B LIEHH
MIEPEMEHHOT0 TOKa U 0 60prOe C HIM, yCIIeXax U mpodiemMax
9NeKTpOdHEpreTHKU. Cocmasnams cxemuvl npeooOpa308ans
anepeuu na TOL u na I'OC, a maxkosce cxemy nepedayu u
nompeoneHus 1eKMmpoIHePUL, HA3bIBAMb OCHOBHbIX
nompebumeneii snekmposuepeuu. Illepewucisimo npuuuHsl
nomepb dHepaull U 6O3MONACHOCHU 0I5l NOBLIUIEHUS
agppexmusnocmu eé ucnonvsosanus. BecTH TUCKYCCHIO O TIOJIb3e
1 BpeJie AJIEKTPOCTAHIINH, apIyMEHTHPOBATH CBOIO MO3UIIUIO,
YMETh BBICTYLINBATh MHEHHE JIPYTUX y4aCTHUKOB.I OTOBHUTH
MPE3EHTALNN U COOOLICHUS O N3YYEHHBIM TeMaM (BO3MOXKHbIE
TEMBI ITPEJICTABICHBI B YUeOHUKE)




Mexannyeckue
BOJHEI ( 8 )

MexaHu4ecKue BOJIHEIL.

[MonepevHbie U MPOIOIbHBIE

BOJIHBL. DHEPTHs BOJIHBL.
Humeppepenyus u ouppaxyus 6ox.
36yKo6bie 0HbL.

JaBatb  ompeneneHuss  MOHATHHM:  MeXaHU4YeCKas  BOJHA,
THoNepeyHas BOJIHA, IPOOJIbHAS BOJIHA, CKOPOCTH BOJIHBI, AJIHHA
BOJHBI, (ba3a BOJHBI, MIOCKAA 60JIHA, 60JIHO6ASA NOBEPXHOCHIb,
@ponm 6onHbl, yy, 3BYKOBask BOJIHA, TPOMKOCTH 3BYKa, BBICOTA
TOHa, TeMOp, OTpaXeHHe, NpeIOMICHNe, IIOTJIOLICHHE,
HHTEPPEPCHINS, Qu@paryus, noaapu3ayuss MCXaHHIeCKUX BOJH,
KOTepeHTHBIE HCTOYHMKH, CTOS4as BOJIHA, aKyCTHYECKHUil
pE30HaHC, IIOCKOIIOSIPH30BaHHAS BOJHA.

ITepeuucnaTh CBOCTBA U XapPaKTEPUCTUKH MEXaHUYECKUX BOJIH.
Pacno3HaBath, BOCIPOM3BOAUTH, HAOMIOAATh MEXAHHYECKHUE
BOJIHBI, MOIEPEYHBIC BOJHBI, NMPOJOJILHBIE BOJHBI, OTPAKECHHE,
NPEJIOMIICHUE, IOIVIOLICHNe, HHTep(EepeHIHIo, Jugparyuio u
noaApusayuio MEXaHNIeCKNX BOJIH.

Ha3piBaTh XapakTepHCTHKM BOJIH: CKOPOCTh, 9acTOTa, JJIMHA
BOJIHBL, Pa3HOCTH (ha3.

OmpenensiTe B KOHKPETHBIX CHTYalHsIX CKOPOCTH, YacTOTHI,
JUIMHBI BOJIHBI, Pa3HOCTH (a3 BOJIH.

3anuceiamv U  cocmasnaAms 8  KOHKPEMHbIX — CUMYAYUAX
YpasHeHue 2apMOHUYecKoll bezyuell OIHbL.

Haxomute B sureparype u B MHTepHeTe HHPOpPMAIHIO O
B030y)XKICHHH, IIepeaadye U UCIONb30BaHUU 3BYKOBBIX BOJH, 00
HCTIONIb30BaHUH PE30HAHCa 3BYKOBBIX BOJIH B MY3bIKE M TEXHHUKE.
Bectu muckyccuio o monbe3e W Bpelle BO3ICHCTBHS Ha YeNIOBEKa
3BYKOBBIX BOJIH, apryMEHTHPOBAaTh CBOIO IIO3HLHIO, YMETh
BBICJTyIINBATh MHEHUE JAPYTUX YYaCTHHUKOB.

T'OTOBHUTH PE3CHTALIMU U COOOIIEHUS 110 H3YYEHHBIM TeMaM
(BO3MOJKHBIE TEMBI IPEACTABIICHBI B y4eOHHUKE)

DNeKTpOMarHUTHBIE
BostHBI (11 u)

DIEeKTPOMarHUTHOE TOJIE.
DJIeKTPOMarHUTHBIE BOJIHEL
BuxpeBoeanexrpuueckoenoie. Ceovicmea
NEKMPOMAHUMHBIX 601H. JlaTia30HbI
JIEKTPOMArHUTHBIX M3IY4eHUH U X
MPaKTHYECKOE MPUMCHEHHE.

TIpunyunsl paouocsssu u meneguoeHus

JaBaTb ompeneneHuss MOHATHM: 3JIEKTPOMarHUTHOE TMOJE,
BHUXPEBOE DJIEKTPUYECKOE II0JIe, OSJIEKTPOMATHUTHBIE BOJHBI,
CKOPOCTh BOJIHBI, [UIMHA BOJHBI, ()a3a BOJHBIL, GOIHOBAS
nogepxHocmv,  (PpPoHm  GONHLL, JIYY, HIOMHOCHbL  HOMOKA
UBNYYEeHUs, MOYeYHblll UCMOYHUK — U3TYYeHus, OTpaKeHHE,
MpeNIOMIICHHE, —TIOTJoNmieHre, wuHTepheperiwys, audpakius,
MOTMIEPEYHOCTh,  MOJIPU3ALUS  JJIEKTPOMATHUTHBIX  BOJIH,
pameocBsi3b,  paouonokayus, — AMIUIATYIHAS  MOJYJISLHSA,
nerekrupoBanne. OOBICHITH B3aUMOCBSI3b MePEeMEHHBIX
JNIEKTPUYECKOr0 W MarHUTHOro moied. PucoBath cxemy
pacIpoCTpaHEeHUs AJIEKTPOMAarHUTHOH BoNHEL [lepednciars
cBoifcTBa u XapaKTepPUCTUKU INEKTPOMArHUTHBIX
BOJH.O0bsCHAMb  NpPOYeccbl 6 OMKPLIMOM  KoaebamenbHom
Koumype, npuHyun U3YYeHUs. u peaucmpayuu
NEKMPOMACHUMHBIX 60/1.Pacro3HaBars, HabII01aTh
JIIEKTPOMATHUTHBIC BOJIHBI, H3JIydeHHE, NPUEM, OTpaXkKeHHE,
MpeJIoMIICHHE, TOTJIONeHNe, WHTepdepeHnoo, AUPPakIuo U
HOJISIPU3ALNIO JIEKTPOMArHUTHBIX BoJH.Haxonuth B
KOHKPETHBIX ~CHTYyalUsIX 3HAYEHHWs XapaKTEPUCTHK  BOJH:
CKOPOCTH, YacTOTBI, JUTHHBI BOJHBI, pasHOCTH (a3, enybuny
paouonoxayuu. CpasHusamso MexanuyecKkue u
anekmpomacrummuwle 60Hbl. OOBSICHITh TPHHIMIIBI PaTHOCB3N
u  TeneBUCHUA.OObACHAMb — NPUHYUNbL  OCYWECMBIEHUs]
npoyeccos MoOYIAYUU U OeMEeKMUPOSAHUSL. H3z06pascams
NPUHYUNUATbHBIE  CXEMbl P AOUONEPedamyuKa u

paouonpuemnuxa. Ocywecmensimo paduonepedauy u
paouonpuém. OO0vACHAMb NPUHYUNLL Nepeoayl U300padicenus
menenepeoamyuKkomM U NPUHYUNLL  NPUEMA  U306padcenus
menesuzopom.VlccnenoBate CBOWCTBA AICKTPOMATHUTHBIX BOJIH
C TIOMOIIBI0 MOOHIBHOTO Tenedona. Has3piBaTh M OMHCHIBATH
COBPEMEHHBIE CPEJICTBA CBS3U.

Beiensite pons A. C. TIonoBa B H3y4eHHH 3JICKTPOMArHHTHBIX
BOJH M CO3JaHMH paguocBsi3d. OTHOCHUTBCS C YBaXKEHHEM K
y4EHBIM M MX OTKPHITUSM. OOOCHOBBIBATH BOKHOCTH OTKPBITHS
OJICKTPOMArdHuTHBIX BOJIH JId Pas3sBUTHA HayKI/l.HaXO)lI/lTb B
nutepatype u B VIHTepHeTe HH(GOpMANUIO, [TO3BOJISIONIYIO
OTBETUTH Ha IOCTABJICHHBIEC BOIPOCHI 1Mo Teme.Paborats B mape u
rpylre OpH PEHICHHH 3aad M BBINOJIHCHUHM MPAaKTHYSCKHX
3aganuii. Haxoquts B nmutepatype u B MHTepHETE MHDOpMaNUIo
0 BO30YKIEHHH, nepenade u HCTIONIb30BaHUH
JIEKTPOMArHUTHBIX BOJNH, 00 ombltax [ epma #  uX
3HaueHnH.BecTn nuckyccuio o moib3e U Bpene BO3JCHCTBUS Ha
YeJOBeKa IJICKTPOMATHUTHBIX BOJIH, apryMEHTHPOBATh CBOIO




HO3HLMIO, YMETh BBICJIYIIMBATh MHEHUE IPYTUX Y4aCTHHKOB.
I'0TOBUTH IPE3EHTALMU U COOOIIEHNS 110 U3YYEHHBIM TeMaM
(BO3MOJKHBIE TEMbI IPEACTABIICHBI B y4eOHHUKE)




Ontuka (25 4)

CBEeTOBBIC BOJIHBI.
I'eomeTpuueckas u
BOJIHOBAsI OTITHKA
(20u)

I'eomeTpuueckas ontuka.
[IpsimonuHelHOE pacpoCTpaHEHUE CBETa
B OZTHOPOJHOI! cpeie. 3aKOHBI OTPaKEHUS
u nipeoMiteHns ceera. IlomHoe
orpaxkeHne. OnTHdecKue NpHOOPHI.
Bonnossie cBoiictBa cBeTa. CKOpPOCTh
ceera. HTepdepeHnus cBera.
KorepenTtHocTs. [udpaxuus ceera.
[Tonspuzanus cera. Jucnepcus ceera.
[IpakTHueckoe NpuMeHeHue
NIEKTPOMATHUTHBIX M3Ty4eHUH.
JlaGopaTopHbIe paboTHI:

1. Ompenenenne nokasaresnst

HPEJIOMIICHUSI CPEJIBL.

W3zmepenne GoxycCHOTO pacCTOSIHUS
coOHparoIeil U pacceusarouyeri TAH3.

3. Omnpezenenue JJIMHBI CBETOBOMH
BOJIHBL

4.  Oyenxa ungopmayuorHoul
emxocmu komnaxkm - oucka (CD).

HUccnenosanus:

1. HccrnenoBaHne 3aBUCHMOCTH yriia
MIPEJIOMJICHUS OT YIJIa ITaJeHHI.

2. HccnenoBaHue 3aBUCUMOCTH
PacCTOSIHUSI OT JIMH3BI 10
HM300paKeHUs OT PACCTOSHHS OT
JIMH3BI 10 TIpEeMeTa.

[IpoBepka runotes:
1. VYron npenoMiieHus PsIMO
MIPONIOPIHOHAJIEH YIITy IaaeHHsI.
ITpu TUIOTHOM CIIOKEHHH IBYX
JIMH3 ONTHYECKUE CHIIBI
CKJIa/IBIBAIOTCSL.
KoncTpynpoBanue MOIeNH TeIECKOIa,
MHKPOCKOTIA.

JlaBaTh onpeneneHus MOHATHIA:CBET, FEOMETPUUECKas ONTHKA,
CBETOBOH JIyd, CKOPOCTh CBETA, OTPAKEHUE CBETA, MIPETOMIICHHE
CBeTa, IT0JIHOE OTPaKCHUE CBETA, YToJl HaeHHs, YTOI
OTpPa)XEHHUSI, YOI IIPEJIOMIICHHUS], OTHOCHTENEHBIH IT0Ka3aTelb
TIpeJIOMIICHUS, a0COJIIOTHBII MTOKa3aTelNlb IPEIOMIICHHS, JINH3a,
(oKyCHOE pPacCTOSTHHE JTMH3BI, ONITHYECKasl CHJIA JIMH3HI,
JIMCTICpCHsE CBETa, MHTEp(epeHIys cBeTa, TudpaKiys cBeTa,

I paKIMOHHAs PelIeTKa, TOIPU3aLUs CBETa, €CTECTBEHHBII
CBET, INIOCKOMOJIIPU30BaHHBIH cBeT. OMUCHIBATh METOIBI
HU3MEpPEHUsI CKOPOCTH cBeTa. [lepeunciisaTe CBOWCTBA CBETOBBIX
BoJH.Pacno3HaBaTh, BOCIIPON3BOANTD, HAOMIOAATh
pacnpocTpaHeHHE CBETOBBIX BOJIH, OTPXCHNUE, IPEIOMIICHHE,
MOTJIONICHNUE, TUCTIEPCHIO, HHTEPHEPEHIINIO, Judparyuio u
noaApu3ayuio CBETOBBIX BOJH.

®opmynrpoBath MpUHIHI [ ToTeHCa, 3aKOHBI OTPaXKESHHUS 1
MIPEIOMIICHUS] CBETA, TPAHHIIBI UX TPUMEHUMOCTH. CTPOUTD X0
Jy4a B IUIOCKOIIApajIeIbHOM IIaCTUHE, TPEYTOJILHON MpU3ME,
MIOBOPOTHOW IpU3Me, 000pavunBaIOIIeHi MprU3Me, TOHKOM JINH3E.
CTpouTh H300pakeHHe IPeaIMETa B IUIOCKOM 3epKajie, B TOHKOM
nH3e. [lepeuncisiTe BUABI INH3, X OCHOBHBIE XapaKTePUCTHKU
— ONTHYECKHUIl IEHTP, IIaBHasl ONTHYECKast 0Cb, POKyc,
onTHyeckas cuia. HaxoanTh B KOHKPETHOH CHTYyaluy 3HAYCHUS
yIJla majeHus], yTia OTPayKeHNs, YIJia IPeJIOMIICHNS,
OTHOCHTEIBHOTO MOKa3aTels MPeIOMIICHUS, a0COIIOTHOTO
TOKa3aTelIs MPETOMIICHHS, CKOPOCTH CBETa B cpefie, (POKYCHOTO
PacCTOSIHUS, ONTUYECKON CHIIBI JINH3bI, YBETHICHHS JIMH3BI,
neproja IU(PaKIUOHHOH PEIIETKH, TOI0KECHHS
HHTEp(PEPEHIIMOHHBIX U TU(PPAKIIMOHHBIX MAKCHMYMOB H
MHHUMYMOB. 3arichIBaTh ()OPMYITy TOHKOH JIMH3bI, HAXOJUTh B
KOHKPETHBIX CHTYalUsX C €€ TIOMOLIBI0 HEU3BECTHBIE

BeJIMYMHBL OOBSACHATS IPUHIHI KOPPEKIMU 3PSHUS C TOMOIIBIO
OYKOB.DKCHEPUMEHTAIBHO OTPEETATh TOKA3aTellh
MPETOMIICHHUS Cpeibl, POKYCHOE paCcCTOSTHHE COOMPAOIIEeH U
pacceusaioujeti TAH3bI, JUINHY CBETOBOH BOJIHBI C IOMOIIBIO
JTU(PAKIMOHHON PEIIeTKH, OyeHusams UH@OOPMayuoHHyIo
émxocme komnakm-oucka (CD).Iepeuucisms obnacmu
npumeHenus unmep@epenyuu ceema,ougpaxyuu ceema,
nonApusayuu ceema.

VccnenoBath 3aBUCHMOCTD YIJIa MPEJIOMIICHUS OT YIJia IMaaeHus,
3aBUCUMOCTH PACCTOSHHUSA OT JIMH3BI 0 M300paXeHHs OT
PacCTOSIHUSI OT JIMH3BI JI0 peaMeTa./Iposepams cunomeswl. 2o
npenomieHus NpAMO NPONOPYUOHANEH Yery Nnadenus, npu
NIOMHOM — CNOJCEeHUU  O08YX — JAUH3  ONMUYecKUue  CUibl
ckaaovigaromes. KOHCTpYUpOBaTh  MOJETHM  TeNleCKONa  W/WIH
MHKpockona.PaGoTate B mape W rpynme IpH BBINOJTHEHUH
NPaKTUYECKUX 3aJaHuUi, BBIIBIXEHHH THIIOTE3, pa3paboTke
METOJIOB TPOBEPKH THIOTE3. [lnanuposams OeamenbHOCmb HO
BbINOIHEHUIO U NPOBOOUMY UCCTIEO0BAHUS 3A8UCUMOCITIU MENCOY
Qusuneckumy  GerUUUHAMU,  IKCHEPUMEHMATLHYIO  NPOBEPKY
ecunomesv. Haxoqute B jmTepatype u B HTepHere
nHpopMario o Ouorpadpusx WM. Herorona, X. ['roiirenca, T.
IOnra, O. ®penens, ux HaydHOH paboTe, O €€ 3HAYCHUM IS
COBPEMEHHON Hayku.BpIcka3blBaTh CBOE MHEHHE O 3HAUYEHUM
HAY4HBIX OTKpBHITMH M pabor mo ontuke M. Heiotona, X.
I'toiirenca, T. FOnra, 0. ®penens.BocipuHumars,
AHAJIM3UPOBATh, IepepadaThiBaTh M MPEABABIATh HHPOPMALHUIO
B COOTBETCTBHM C IIOCTaBICHHBIMH 3aJadaMu.Bernenats
OCHOBHBIE ITOJIOKCHHUSI KOPITYCKYJISIPHOH M BOJIHOBOH TeopwHit
CBeTa. Y9acTBOBaTh B 0OCY)KIEHHHN STHX TEOPHH M COBPEMEHHBIX
B3MNISIIOB ~ HAa  TIPUPOAY  CBeTa.Vkaszwieamvb  cpaHuybl
npumMenumMocmu 2eomempuyecKkou onmuxu.I OTOBUTD
MPE3EHTAIH U COOOIICHUS 110 U3y4EHHBIM TeMaM (BO3MOJKHBIE
TEMBI ITPEJICTaBICHBI B YUeOHHUKE)

Wznydenue u
CHeKTpHI (5 u)

Bune! uznyyenumii. crounuku cBera.
Crnextpel. CeKTpasabHbIA aHAIN3.
Tennogoe usnyuenue. Pacnpedenenue
9Hepauu 8 cnekmpe abCcoaomHoO YEPHO2O
mena.

[ITkana 37eKTPOMarHUTHBIX BOJIH.

JlaBaTh OInpeeeHUs OHITUMN: TEIUIOBOE
9JIEKTPOJIIOMUHECIICHLIUS, KATOJOJIIOMUHECLEHITHS,
XEMHTFOMUHECIICHINS, ()OTOTFOMUHECIICHIINS, CIUTONTHOM
CHEKTp, JIMHEHUaThIi CIIEKTP, MOJIOCATHIIN CIIEKTp, CHEKTP
MOTJIOLICHUS, CHEKTpaIbHbINA aHanu3.[lepeuncsaTs BuabI
CIIEKTPOB. PacnosHaBate, 6ocnpousgodump, HaOIOAATh




HaOGronenne crieKTpoB.

CIUIOILIHOM CHEKTP, JIMHENYATbIH CIEKTP, M0JI0CAThIN CIIEKTD,
CIIEKTP M3TyUYEHUs U MOTIOIEeHuUs. 306pasicams, 06bacHAMb U
AHATU3UPOBATL KPUBYIO 3A8UCUMOCHU PACHPEOEIeHUs IHEPUL 8
cnexmpe abcontomuo yeproz2o mena.llepednuciaaTs BUABI
2JIEKTPOMArHUTHBIX U3IIy4EeHUI, UX UCTOYHUKYU, CBOUCTBA,
npuMeHeHne.CpaBHUBATh CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH
pa3HoOl 4acTOTHI

OcHOBBI CrIeNUATBbHOM

TEOPHH OTHOCHTEJbHOCTH ( 5 u)

OCHOBHI CHICIIHAIBHOI
TEOpUu
OTHOCUTEIHLHOCTH
(CTO) (5 u)

Ipuuuner nossnenus CTO. Iloctynatsl
CTO: nHBapHaHTHOCTb MOZYJISl CKOPOCTH
CBETa B BaKyyMe, IIPUHIIHIT
OTHOCUTENILHOCTH DHHIITEIHA.
Ilpocmpancmeo u epems 6 cneyuanbHou
meopuu OmHOCUmMenbHoCmu. IHepausi U
umMnyavce c60600HoU wacmuywl. CBsI3b
Macchl U SHEpTUu cBOOOTHOM YacTHIIBL.
DHeprus noxos

JaBath  ompepeneHHs — MOHATHH:  coOBITHE,  IOCTYJarT,
COOCTBEHHAasl WHEpLIMANbHAas CHCTEMa OTCYeTa, COOCTBEHHOE
BpeMs, COOCTBEHHas [JIMHA Tejla, Macca IOKOs, HHBAapUaHT,
SHEPTHs nokost. O6wscHsams npomugopeyus MedHcoy
KAACCUYECKOl MeXaHUKoU u 2nekmpoouramurol Maxceenna u
npuuunel noasirenuss CTO. Gopmynuposats nocrynatsl CTO.
Dopmynuposamsv 66160061 uz nocmynamos CTO u ob6vicHamb
pensmusucmekue Ip@exmol COKpawWeHus pasmepos mena u
3aMeO0NeHUs 8peMeHU MexcO0y O08YMA COOLIMUAMU C MOUKU
3peHuss  ogudcywerica cucmemvl omcyema. Ananusuposamu
dopmyny DeNAMUBUCTNCKO20 3aKoHa COdHCEHUS
ckopocmeil. [lposooump Mmuicnennvie sxcnepumermel, CTO
u ux creocmeusi. Haxooums 6 KOHKpemHol cumyayuu 3HayeHus.
ckopocmei men 6 CTO, unmepeanog epemeHu MexHcoy
cobblmusmMu, OIUHY Mend, dHePeUIo NOKOs HACMuybl, NOIHVIO
9HePIUI0 YaACMuUuYbl, PELANUBUCTNCKUL UMNYIbC YACTUYDL.
3anuceIBaTh BHIPAKCHUE AJISI SHEPTUU TIOKOS U NOJHOU Hepeuu
yacTull. M3nazams cyms npuHYUNa coomseemcmeaust.

Haxonuts B muteparype u B lHTepHETE HHPOPMAIIHIO O TEOPUH
a¢upa, SKCIIepUMEHTaX, KOTOpbIe MpuBeu k co3nanuto CTO,
OTHOCHTEIBHOCTH PacCTOSHUH M IIPOMEKYTKOB BPEMEHH,
ouorpadun A. DitHTeliHa. BEICKa3bIBaTh CBOE MHEHHE O
3”HageHu CTO as coBpeMeHHOM Hayku. ['0TOBUTH pe3eHTanuun
¥ COOOIICHHS IO H3YYEHHBIM TeMaM (BO3MO>KHBIC TEMBI
MIpeICTaBIICHBI B y4eOHHKE)

KBanrtoBas ¢usuka (41 u)

CaetoBble kBaHTHI (10
Yy

Ipeomem u 3a0auu K6aHmMo8oU PU3UKU.
l'unote3a M. Ilnanka o kBaHTax.
dotoapdexr. DoToH. YpaBHEeHHE

A. DiiHiTeiHa it potosddekra.
Onvimel A. I'. Cmonemosa, 3aK0Hbl
domoaghpexma. Kopmyckynspao-
BOJTHOBOM Ayanm3M. Jugpaxyus
anekmpornos. Jaenenue ceema. Onvimol
I1. H. Jlebeoesa u

C. 4. Basunosa.

Coomuowenue Heonpedenrénnocmetl
Tetizenbepea

HaBate omnpeneneHus HOHATHH: (GOTO3(dQeEeKT, KBaHT, TOK
HACBIILCHUS, 3aJepKUBalollee HalpsDKeHue, paboTa BEIXOJa,
KpacHas rpanuna ¢otodddexra, Popmyruposame npeomem u
3adauu keanmownou gusuxu.Pacno3naBath, HaOIOIATH SBJICHUE
¢doroadpexra.OnmceBath ombITe  CroseToBa. @opMynrpoBaTh
rumote’y [lmanka o kBaHTax, 3akoHH (otodddekra.
AHanm3upoBaTh 3aKOHBI ¢dororddexra.3anmcrBaTh u
COCTaBJISITh B KOHKPETHBIX CHUTYAlMSX ypaBHEHHe DHHIITeHHa
Wi hoToaddexta ¥ HAXOAUTH C €ro TOMOIIBI0 HEU3BECTHBIC
BEMMYMHBI. HaxomuTeh B KOHKPETHBIX CHTyalMsX 3HAa4YeHHs
MaKCUMaJIbHOH  KMHETHYECKOW JHEprHd  (OTOIIIEKTPOHOB,
CKOPOCTH (POTOIIEKTPOHOB, pabOTHl BBIXOJA, 3aMHUPAIOIIETO
HanpsDKEHHs, YacTOThl W JUIMHBI BOJIHBI, YaCTOTHI W JUIMHBI
BOJIHBI, COOTBETCTBYIOLINX KpacHOH rpanuie Gporodddexra.
[TpuBoanTH MpEMeEpPH! HCTIONB30BaHuA hoToddhexTa. OOBICHAT
CYTb KOPITYCKYJISIPHO-BOJHOBOTO Jyalu3Ma.

Onucvieams onvimul Jlebedesa no usmeperuro 0agieHuss céema u
Basunosa no onmuxe.Onucuviéams onvimsi no Ougparyuu
INEKMPOHO8. POPpMYIUPOBAMb COOMHOUEHUE onpedeléHHOCm el
Ietisenbepea u obvacHams e2o cymv.Haxoqurte B IuTepaType U B
NnuTeprere nHdopmarmio o padorax Croneroa, Jlebenesa,
Basunosa, [Tnanka, Komnrona, ne bpoiins. Beigensts pons
POCCHICKNX Y4EHBIX B HCCIIC/IOBAHHH CBOICTB CBETA.
ITpHBOANTE IPUMEPHI GHONOTHYECKOTO U XUMHYECKOTO
neiicTBust cBeTa. [OTOBHUTP NPE3CHTAUH H COOOIICHHS 110
I/I3yquHbIM TEMaM (BO3MO)KH]>Ie TEMBbI IPEICTABJICHBI B
y4eOHHKe)

AtomHas pu3nka
(10u)

[Tnanerapuas mozaens atoma. OObsICHEHUE
JIMHEWYaToOTOo CIIEKTPa BOAOPO/a Ha
OCHOBE KBAaHTOBBIX NOCTyaToB bopa.
Cnoumarnnoe u 8blHYHCOEHHOE U3TYUeHUe
ceema.

JlaGoparopHas paboTa:

1 . Habmogenue
JIMHEHYATOTO CIIEKTPOB.

CILIOIIHOI'O u

JlaBaTb onpeneneHys MOHATHIA: aTOMHOE PO, YHEPreTUUECKUI
YPOBEHB, SHEPT Ul HOHU3ALIH, CHOHMAHHOE U BLIHYIHCOCHHOE
usnyyenue ceéema.ONACHIBATH OBITH Pesepdopaa.

OnuceIBaTh U CPaBHUBATH MOJIEIH aToMa ToMCOHa U
Pesepdopna. Paccmarpusats, ccie[oBaTh U OIHUCHIBAT
JMHEHYaThIe CIEKTPbl. POPMYJIMPOBATH KBAHTOBBIC IIOCTYJIATHI
Bopa. O6bsacHATE TMHENYaThIe CHEKTPBI aTOMa BOAOPOJa Ha
OCHOBE KBaHTOBBIX IOCTynaToB bopa. PaccunTsiBaTh B
KOHKPETHOW CUTYallMM 4acTOTY M JJIMHY BOJIHBI HCIIyCKAEMOIO




I/ICCHGZ[OB&HI/IC CIICKTpa BOAOpOaAa

(oToHa TpH Tepexoie aTOMa U3 OJHOTO CTAI[MOHAPHOTO
COCTOSIHUS B IPYTO€, SHEPTHIO HOHU3ALUH aTOMa, HAX00UMb
3HAUeHUs paouyco8 CMayUOHapHulX OpOUM 21eKMpPOoHO8 8
amome.Onucvieams yCmpoucmeo u 00bACHAMb NPUHYUN
Oeticmeus nazepa. Haxonuts B muteparype u B UHTepHETE
CBeIeHHS O (haKTax, HOATBEPKAAIONIUX CIOKHOE CTPOCHHE
aToMa, 0 paboTax yIEHBIX II0 CO3J[AHHUIO MOJIEIH CTPOCHUS
aToMa, OJTyYEeHHIO BHIHYKICHHOTO H3Ty4eHUs, IPIMECHCHUH
7a3epoB B HAayKe, MEAUIMHE, TPOMBILIIEHHOCTH, OBITY.
Bolgensate  poiab  pocCMHMCKHMX — YyYEHBIX B CO3JaHUU U
HCTIONB30BAHUM JTa3epOB.I'0OTOBUTH MPE3EHTAIMU M COOOIIEHUS
M0 M3y4EHHBIM TeMaM (BO3MOJKHBIE TEMBI MPEACTABICHBI B
y4eOHHKe)

Du3nka aTOMHOTO
spa (16 4)

CocTaB ¥ CTPOCHHE aTOMHOTO SI7Ipa.
Hzomonwi. Hoepnvie cunei. ledext macco
W SHEpTHs CBS3H siIpa.

PanuoakTuBHOCTH. Bupl paquoakTUBHBIX
MpeBpaLICHUI aTOMHBIX SIIEp.

3aKoH paHOaKTHBHOTO pacHaja.
SlnepHbIe peakuuu, peakyuu OereHus u
cunmesa. lleriHas peakiys AeneHus saep.
Hoepnas snepeemuxa. Tepmosdephoiii
cunmes.

[Ipumenenue SIEPHOI
sHepruu. buonoeuyeckoe deticmsue
PAOUOAKMUBHBIX U3TYYEHUL.

JlaboparopHas paboTa:

1. Onpenenenue UMIyIbca U SHEPTUU
YaCTHULBI IPU JBHKEHUH B MATHUTHOM
noJie (o poTorpadusam).

JlaBaTh ompeleneHHsl IOHSATHI: MaccoBO€ YHCIIO, HYKJIOHHI,
SIIEPHBIE CUIIBI, 8UPMYanbhble Yacmuybl, NePeKT Macc, YSHEPTHs
CBSI3M,  yJeNbHAs  DJHEPTHWsA  CBI3M  ATOMHBIX  sJep,
PaIHoOaKTUBHOCTb, AKMUGHOCMb pPAOUOAKMUBHO20 Gewecmed,
MepHoa  MONypaclaja, HCKYCCTBEHHas  PaJHOAaKTHBHOCTS,
SIIEpHBIE PEaKIUH, YHEPreTHYECKHH BBIXOJ SAEPHOH pPEeaKiH,
LemHas sAepHas peakuus, KOIPPHUIUEHT PasMHOKCHHS
HEWTPOHOB, KPHUTHYECKas Macca, peaKTOPBI-Pa3MHOXKHTEIH,
TepMosiiepHasi  peakius.CpaBHUBaTh CBOICTBa NPOTOHA U
HelTpoHa.ONMUCHIBaTh MPOTOHHO-HEUTPOHHYIO MOJIENb pa.
OmpenensiTs COCTaB siAep Pa3INIHbIX HIEMEHTOB C HOMOIIBIO
Tabnunel Mengeneesa. M1300pakaTe ¥ YUTATh CXEMBI AaTOMOB.
CpaBHMBATH CHITy 3JIEKTPHUECKOTO OTTAIKUBAHUS IPOTOHOB U
CHITy CBSI3U HYKJIOHOB B sifipe./lepeuucisime u onucwliéameo
ceoticmea 0epHbIX cui. BEIMUCIATH 1eeKT Macc, SHEPTUIO
CBSI3M ¥ YAEIBHYIO SHEPTHIO CBS3U KOHKPETHBIX aTOMHBIX SIIIep.
AHaNMM3UpOBaTh CBS3b YACIBHON SHEPTUH CBSI3H C
yCTOHUMBOCTBIO siiep.IlepednciasaTs BUaBl paIioaKTHBHOTO
pacmazna aToMHbIX siziep. CpaBHUBATh CBOICTBA anb(da-, 6era- U
raMMa-H3TydeHu. 3anuchIBaTh IPaBHiIa CMEIIEHHS TIPH
panMoaKTHBHBIX pacnafax. ONpeaensTh JIeMEeHTH,
oOpasyronecs B pe3ysbTaTe pafHOaKTUBHEIX PACTIAIO0B.
3anuceBaTh, OOBSCHATH 3aKOH PaIHOAKTHBHOTO pacraja,
yKa3plBaTh TpaHMIBI e€ro mnpuMeHuMoctd. Omnpenensite B
KOHKPETHBIX CHTYalUsIX YHCIO HEepacHaBIIUXCS SAep, YHCIO
pacmaBIIUXCsS  siiep, IepHoJ|  IONypactaia, daKmugHOCHb
sewecmea.llepeuuciame u onucviéams Memoobl HAONIO0eHUs U
peaucmpayuu  dnemenmapuelx yacmuy. Habniooams mpeku
anvpa-vacmuy 8 kamepe Bunvcona. Pecucmpuposams sdepivle
usnyueHuss ¢ nomowwro cuémuuxa Ieticepa. Onpedenams
UMRYILC U IHEPSUIO HACMUYbL NPU OBUIICCHUU 8 MASHUMHOM Noje
(no pomoepagusim).3aMUCHIBATH sIEpHBIE peaknu. OnpeneiTh
NPOJYKTHI SIIEPHBIX peakuuil. PaccunThIBaTH 3HEPTUUECKUIA
BBIXO/J SIIEPHBIX peakiuid. OMiChIBaTh MEXaHU3MBI JICTICHUS sAep
U LenHoW sjepHo peakuumu. CpaBHUBAaTh sJepHbIE U
TepMosiiepHble peakuuu.O0bICHATh MPHHIMIBI YCTPOWCTBA U
paboTBl SIEPHBIX PpEAaKTOPOB. YYacTBOBAaTb B OOCYKIECHHH
MIPENMYIIECTB M HEAOCTATKOB SIACPHOI SHEPTeTHKN.
Ananuszuposams onacHocms A0epHbIX USLYHEHUU Ol JHCUBLIX
opeanusmos. Haxonuts B nmutepatype n B MHTepHETE CBeneHUS
00 OTKpPBITHM TPOTOHA, HEWTPOHA, pPaJANOAKTUBHOCTH, O
HOJy4eHHU U MCIIOJIb30BAaHUH PaJHOAKTHBHBIX H30TOMOB, HOBBIX
XMUMHUYECKHX 3JIEMEHTOB.BBIAENATh POIb POCCUNCKUX YUYEHBIX B
HCCIIEIOBAaHUAX aTOMHOTO $7Apa, B OTKPBITHH CIIOHTaHHOT'O
JeTeHus sep ypaHa, B Pa3BUTHH SIEPHONH OSHEPreTHKH,
co3naHuu HOBBIX n30TomnoB B O (O0betMHEHHBIN HHCTUTYT
SIIEPHBIX HccienoBanuii B T. JlyOHa).['0OTOBUTH mpe3eHTannu U
COOOWIEHN 10 W3YYCHHBIM TeMaM (BO3MOXKHBIE TEMBI
Hpe/ICTaBICHBI B y4eOHUKE)

DneMeHTapHbIe
gacTuusl (5 u)

DJIleMeHTapHbIE YaCTHIIBI.
DyHIaMeHTaJIbHbIE B3aUMOACHCTBHUS.
Yexopumenu anemenmapnvix wacmuy

ﬂaBaTb OnpeacICHUA TTOHSTHUM: AHHUTUJIALNA, JICITOHBI,
aJpoHbl, KBapkK, ImooH.IlepeuncnsaTe OCHOBHbIE CBOWCTBa
JJIEMEHTapHBIX ~ 4YacTUL.BbIIENAT, Ipynmel  3IEMEHTApPHBIX
yacruu.Ilepeuncnars 3aKOHBI COXpaHEHus, KOTOpBIE
BBINOJIHAIOTCA ~ NIpU  IpeBpamieHusX  yacTul.OnuchBaTh
MIPOLECChl AHHUTMIIALMK YacTUL] M AaHTUYACTUL U POXKICHUA
JNEKTPOH-TIO3UTPOHHBIX map.Ha3piBaTe u cpaBHHBaTH BHIBI
(yHIaMeHTalbHBIX  B3aMMOAEHCTBHHA.  OmuchiBaTh  pOJb




yCKOpHTeNneil B H3YYCHHM OJIEMEHTAapHBIX dacTuil. HasbiBath
OCHOBHBIC BHJIbI YCKOPHTENCH dieMeHTapHbIX dactui.Haxomuts
B JUTeparype U B VIHTepHeTe CBeAeHHsT 00 MCTOPUH OTKPBITHS
9MIEMEHTAPHBIX YaCTHI, O TPEX OJTamax B Pa3sBUTHH (U3HKH
9NIEMEHTApHBIX 4acTHI.ONMUCHIBATH COBPEMECHHYIO (U3HYECKYIO
KapTHHYy MHpa [OTOBHUTH NPE3CHTAMH W COOOIICHHS IO
U3YYeHHBIM TeMaM (BO3MOXKHBIE TEMbI MPEJCTABICHBI B
y4eOHHKE).

Crpoenne Beesiennoii (9 u)

Conneunas Cucrema.
Crpoenue Beenennoi

v

Bupnmere nBIKeHNsS HEOECHBIX TeIl.
3akons! Kemnepa.
ConHeuHast cucreMa:
IUTAaHETHI U MaJlble Tela, cucTeMa 3eMsi—
JIyna. Ctpoenue u 3Bomtonus ConHua u
3BE3 .
Knaccuduxarms 3BE3 L.
3BE37BI M HICTOYHHKH UX SHEPTHUH.

I' anaktuka. CoBpeMeHHbBIC
MIPE/ICTABICHHUS O CTPOSHUH U SBOJIOLIMH
Bcenennoi.

Jpyaue canaxkmuxu. [Ipocmpancmeenno-
8peMeHHble MACUIMabbl HAbIIOaeMol
Bcenennoii. Ilpumenumocms 3aKoHo6
Gusuku 013 00BACHEHUA NPUPOObL
KOCMUYECKUX 00beKmos.

Témnasn mamepus u MEMHAA IHEPRUS.

JlaboparopHas paboTa:

1. OnpeneneHue neproia 0OpameHus
JIBOMHBIX 3BE3] (IIEYaTHEIC
MaTepHabl).

Habmonenus:

1. Beuepuue HabmroneHus 38€31, JIyHbI

Y TUTAHET B TENIECKOM WIH OWHOKJIb.
Hccnenosanue:
1. UccnenoBanne NBHKEHHS ABOHHBIX
3BE31 (IO MMEYaTHBIM MaTepHaam).

JlaBaTh ompenencHUs TMOHATHI: HeOecHas cdepa, SKIHUNTHKA,
HEOCCHBII SKBaTOp, MOJIOC MHUpA, OCh MHUpA, KPYr CKIOHCHHS,

IpsIMOE€  BOCXOXKJCHUE, CKIOHEHHME, [apajjakc, Iapcek,
aCTpOHOMHYECKas COUHHUIA, MEpUreianid, adenuid, COTHEYHOe
3aTMEHME, JIyHHOE 3aTMEHHE, IUIaHETHl 3EMHOH TpYIIIH,

[UIAaHETHI-TUTAHThI, ACTEPOUJ, METeop, MeTeoput, (orochepa,
CBETUMOCTh, TPOTYOEpaHel, nyabcap, HeumpouHas 368e304,
yépHas Ovlpa, TPOTO3BE3/1a, CBEPXHOBAs 3Be3/la, TallaKTHKa,
KBa3ap, KpacHOEe CMeIICHUE, Teopusi BosbIioro B3phiBa, BO3pact
Bcenennoil.

Habmnronate JIyHy ¥ TUIIaHETHI B TEJICCKOII.

Brinensats ocobeHHocTr cucteMsl 3emisi—JlyHa.

PacnoznaBatk, MOEHMpPOBATh, HAOMIOAATH TYHHBIC U COTHEYHBIC
3aTMEHUSL.

OOBACHATH IPUIMBEI U OTJIUBEIL.

Dopmynuposams u 3anucvléams 3akonvl Kennepa.

OnuceiBaTh crpoeHue ConHeuHoi cucteMsl. [lepeuncnsats
IUTAHETHI U BHIIBI MAJIBIX TEJL.

OmnucsiBaTh cTpoeHue CoHIa.

Habmonate  conneunsle  mAtHa.  CoOmromath — mpaBuia
O0esomacHocTn mpu  HaOmogenunu Connma.  [lepeuncnsaTs
THIMYHBIE ~ Tpymmbl  3BE3J, OCHOBHBIE ¢buznueckue

XapakTepucTHKH 3BE3A. ONHCHBATH JBONIONUIO 3BE3N OT
POKAEHUS 0 CMEPTH.

Has3biBaTh caMble sipkHe 3BE3/IbI U CO3BE3ANSI.

[epeuncnaTh BHIBI TANAKTHK, OMKCHIBATH COCTaB U CTPOCHUE
rajakTuk. Beigensate Mie4Hbld MyTh CPeld APYIUX TaaKTHK.
Omnpenensats Mmecto COTHEYHON CUCTEMBI B HEM.

O1neHuBaTh MOPAIOK PACCTOSIHUAHN JO KOCMHYECKHX OOBEKTOB.
OnuchIBaTh CYyTh «KPACHOTO CMEIIECHHUS» U €T0 MCIIOJIh30BaHHE
MIPH U3yYCHUH TaJaKTUK.

[IpuBOIUTH KpaTKOE U3IOKEHHE TEOPUH BoIBIIIOro B3phIBa U
TEOpHUU paciupsitoniencss BeeneHHOM.

ObvsacHsms cymv ROHAMULL «KMEMHASL MAMEPUSLY U «MEMHAS
anepeusy. [pusodumo npumepsl UCNOIL30BAHUS 3AKOHOE
usuku 01151 06BACHEHUSL NPUPOOLL KOCMUYECKUX 00BEKMOS.
PaGoTats B mape u rpynie IpH BBITOIHEHAN MPAKTHIECKUX
3aganuii. Mcrons3oBars MHTEpHET M1 TOUCKA N300paKeHUI
KOCMHUYECKUX 00BEKTOB U HHPOPMAIHH 00 HX 0COOEHHOCTSIX.
VYdacTBoBaTh B OOCYXKICHHHM  H3BECTHBIX  KOCMHYECKHUX
ucciieoBaHuil. BeiIensaTh COBETCKUE M POCCUIICKIE JOCTIIKCHHS

B 007acTM KOCMOHaBTHKH ¥  MCCIEIOBaHHA  KOCMOCA.
OTHOCUTBCA C YBaKEHHEM K POCCHHCKUM Y4EHBIM U
KOCMOHABTaM.

Haxonuts B mureparype u B IHTEepHETE CBEICHUS HA 33aHHYIO
TeMy.

[ oTOBUTH MNpE3CHTAlUA U COO6LLL6HI/I$[ 110 U3Y4YC€HHBIM TEMaM

IHoBTOpeEHue Su

Pe3epB 254




V. OIMUCAHUE YYEBHO-METOAWUYECKOI'O U MATEPHUAJIbBHO-
TEXHUYECKOI'O OBECIIEYHEHUS OBPA3OBATEJIBHOI'O ITPOLIECCA.
YMK ob6yuarommxcs
1. Vuebnuk cepun «Knaccuueckuii kype» 10-11 kmaccel. YuebHoe mocooue s
001eo0pa3oBaTeNbHBIX Opranu3anuid. ba3oBslil u yriy0nennslid yposenb. Mocksa. Illartanuna A.B.
«IIpocsenienne».2017;

YMK yuureas

1. Bacubsesa U.B. Beepoccuiickas npoBepounas pabota: 11 xknacc: Tunossie 3aganusi. ®I'OC. —
M,: U3paTenscTBO 23K3aMeH», 2017.

2. T'pomuesa O.U. Dxcnpecc-auarnoctuka. @usnka .10 kmace.- M.: U3parenscTBo «OK3aMeH»,
2014.

3. Jemumoa M.IO., I'pubos B.A., I'uromo A.W. 1000 3aga4 ¢ orBeTaMu u penieHusiMu .Ousnka.
UznarenscTBo «9OK3aMen». MickBa,2019.

4. 3opun H.U. DnextuBHbI Kypc «MeToas! pemenus ¢puzndeckux 3aaad:10-11 xkmaccer. — M.:
BAKO, 2007.

5. Coxonosa C.A. ®u3zuka.l0 knacc. 60 quarHoctTuueckux BapuantoB. — M.: M3garenscTBo
«HarmmonanbHoe obpazoBanue», 2012

6. TecroBsle 3a1anus o Gu3UKe B pucyHKax u ueprexax.l10-11 xkmacecer/CocraBurens JILA.
I'opnosa. - M.: BAKO,2015.

7. Yuebnuk cepun «Knaccmueckuii kype» 10-11 xmaccer. Yuebnoe nmocodue ams
o01ieo0pa3oBaTenbHBIX Opranu3anuid. bazoBelii u yriyOneHHbli ypoBenb. Mocksa. [llatanuna A.B.
«IIpocsemenue».2017;

MarepuanbHo-TeXHUYecKoe o0ecnieueHue 00pa3oBaTeIbHOIO Mpolecca:
Cucrema cpeacTB HAYYHOH OPraHU3ALMH TPYAA YUYUTES] H YYALIUXCH:
1. J1OKyMeHT Kamepa,

2.  IPOEKTOop,

3. DKpaH,

4.  TepCOHAIBHBIM KOMIIBIOTED,

5. IIPHUHTED.

CpencrBa nporpaMMHpPOBAHHOI0 KOHTPOJISA 3HAHMIA:

1. DOnextponHble npuioxenus «IloBTopeHne nu KOHTPoOJIb 3HaHUM 1o pusmke» 7-9 Kiacc.
2. Cucrema rojaocoBaHusl.

3. D0P no dpusuke.

Ooyuaromue CD, DVD IIpe3enTanun
UHTEPAKTUBHBIE TBOPYECKME 3a/laHUs 3aKOH COXpaHEHMsI DHEPTUU
DNEeKTPOHHOE MPHIIOKEHNE K YUSOHUKY
MYJIbTUMEAUIMHOE NIPUIIOKEHUE K YPOKaM I'. 1 Mskumesa
MOBTOPEHHE U KOHTPOJIb 3HAHUM 10 (pu3MKe Ha ANTOpUTM pelleHus 3a7a4 Ha 3aKOHBI
YPOKax M BHEKJIACCHBIX MEPONPUATHSIX COXPaHEHHUSI
BUPTYaJIbHbIE JJAOOpATOpPHBIE PabOTHI MO (HU3HKE DIIEKTPUYECKHI TOK
MHTEpaKTHUBHOE HarsiaHoe nocobue "Harnsanas
¢dbusuka. Kunemartnka n quHamuka" H3onporeccor
MHTEpaKTHUBHOE HarsigHoe nocobue "HarnsaHas
¢u3uka. MarautHoe nose" 3aKOH COXpaHEHUsl YHEPTUH
MHTEpaKTUBHOE HarsAHoe nocobue "Harnsanas DJIEeKTPOHHOE MPUIIOKEHHE K yIEOHUKY
¢usuka. Konebanus u BoiHbBI" I'.5 MsikumieBa
WHTEPaKTUBHOE HarsiAHOE mocodue "HarnsaHas
¢usuka. MKT u Tepmonnnamuka” [Monspuzanus u nudpakuus cBera
WHTEPaKTUBHOE HarIsiAHOe mocodue "Harnsamnas
¢usuxa.KanToBas ¢usuka" SlnepHble peakuuu




OnTHueckue sBiieHus: B aTMochepe

dusuka B aHUManuu

http://physics.nad.ru/physics.htm Pagyra
OtkpeiThii OaHk 3aganuii EI'D / ®dusnka
Hucnepcus
Tectsl —onunaiin http://www.schooltests.ru/ TepmosinepHblii cUHTE3

bank 3amanmii EI'D o ¢usuke https://phys-
ege.sdamgia.ru/

Google-dopmsr

CnenuajabHoe 000py10BaHue:

CoNoO~wWNE

Knacchast nocka.

Meb6enb s pabounx MECT YUUTENS U yJaIIUXCSL.

Cremnaxu 1jis XpaHSHHs PpUOOPOB.

IlopTpeTrsl y4eHBIX.

[Tepnonnueckas Tabauia xumudeckux iemMeHToB /.M. Menpeneena,
MexnynapoaHas cucteMa (U3UYECKUX BEITHYMH.

[IIxana 37eKTPOMAarHUTHBIX BOJIH.

du3ndeckre NOCTOSHHEIC.

[IprcTaBKM U MHOXUTEIH JIJIs1 3aIIMCH YKCIia B CTAaHAAPTHOM BUJIE.

JleMoOHCTpalMOHHBbIE MPUOOPBI

CoNoORWNE

[Ipubops! O KNHEMATUKE U TMHAMUKE.

[TpuGops! MO0 MEXaHUUECKUM KOJIEOaHHSIM.

[TpuGops! IO BOJTHOBOI U T€OMETPUUECKON ONTHKE.
[TpuGopsI O 3BYKOBBIM U 3JIEKTPOMArHUTHBIM KOJIEOaHHSIM.
[Ipubops! MO ANEKTPOCTATUKE.

[TpuGopsI MO PMEKTPUUECTBY.

[TpuGopsl O MarHeTu3My.

[TpuGopsl O MEXaHUKE KUAKOCTEH U Ta30B.

[Tpubops! o MoseKynapHON pu3nKe.

10 [TpuGops! O TEPMOJMHAMUKE.

O0opynoBanme 1151 J1a0DOPATOPHBIX 3aHATHI

IR

JlabopaTopHoe 000pyI0BaHUE IO DJIEKTPUUYECTRY.

JIabopaTropHoe 000pYOBaHHE [0 MATHETU3MY.

JlabopaTopHoe 000py0BaHUE TIO BOJTHOBON M T€OMETPHUIECKON OTTHKE.
JIaboparopHoe 000pyI0BaHHE 110 MEXAHUKE.

JIabopaTopHoe 000pyI0BaHKE MO TUHAMUKE.

Bcn0M0raTeJ1LH0e odopyaoBaHue
Hcrounnku Toka

HarpeBatenn

BakyymHbIii Hacoc
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