MHHHCTEPCTBO IPOCBEIEHNS POCCUIICKOU ®EJEPAIINHA

MunncTepcTBO 06pasoBanus CBepaI0BCKOi 0061acTH

Ynpagienue o6pa3oBaHusi H MOJIOAEKHOM NOTMTHKA AAMHHHCTPALHH

TaJuuKoro MyHHIMIAJIBHOI0 OKpYra

MKOY "Taaunukas COII Ne 1"

PACCMOTPEHO

IITIKOJIEHBIM
METOIMYECKUM
00BeIUHEHUEM yUUTENIEH
bu3nuecKoi KyabTyphl H
€CTECTBEHHBIX HayK

ey

Jd

CusukoBa T.B.
[Tpotoxon Ne 1
or  «28» asrycra 2025 1.

PABOYASA ITPOI'PAMMA

YTBEPXJIEHO

y4deOHoro npeagmera «MeToabl pemeHHs 3a1a4 M0 PU3HKeE»

s ooyuaromuxcs 10-11 kmaccoB

Taanma 2025



Pazgea 1. [lnanupyembie pe3yJibTaThl 0CBOEHHS Kypca

- IEMOHCTPUPOBATh HA MPHUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOM HAaydyHOU
KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJOTUH, B MPAKTHUYECKON NEATEILHOCTH
JTIIOJICH;

— JIEMOHCTPUPOBaTh Ha MpHUMEpPax B3aUMOCBS3b MEXIYy (GU3MKOM U JPYrUMH €CTECTBEHHBIMU
HayKaMu;

— yCTaHaBJIMBaTh B3aMOCBS3b €CTECTBEHHO-HAYUYHBIX SIBJICHUN U IPUMEHSITh OCHOBHbBIE (DU3HUECKUE
MO/IEJIN JJIS1 MX OMUCAHUSA U OOBSCHEHHUS;

— UCIOJB30BaTh MH(MOPMAIUI0 (PU3UUECKOTO COJCPKAHUS IPU PEIICHUN Y4eOHBIX, MPAKTUYECKUX,
MPOEKTHBIX M HCCIEI0BATENbCKUX 33]ad, HHTETPUPYS WH(GOPMAIHMIO U3 PA3JIMYHBIX UCTOYHHKOB M
KPUTHYECKH €€ OLICHUBAs,

— pa3nuyaTh U YMETh UCIOJIb30BaTh B yUEOHO-UCCIIEI0BATENbCKON AESITEIbHOCTH METO/Ibl HAYYHOI'O
no3HaHusi (HaOMIOZeHHWe, ONMCaHWEe, W3MEPEHHEe, JKCIEPUMEHT, BBIIBMKEHHE THUIOTE3HI,
MOJIETTMPOBAHUE U Jp.) U (HOPMBI HAYUHOTO NO3HAHMS ((haKThbl, 3aKOHBI, TEOPUHN), IEMOHCTPUPYS HA
pUMepax UX poJib U MECTO B HAYYHOM MO3HAHUM;

— TPOBOAMTH WCCIENOBAHUSA 3aBUCUMOCTEH MEXIy (U3NYECKMMU BEIMYHMHAMU: TPOBOIHUTH
U3MEpPEHUs] U ONpEeNeNsITh Ha OCHOBE HCCJIEIOBAaHUS 3HAUCHUE MapaMeTpPOB, XapaKTEPU3YIOLIUX
TAHHYIO 3aBHCUMOCTbh MEX/Y BEJIMYMHAMH, U JEJIaTh BBIBOJ C yYETOM ITOTPEITHOCTH U3MEPEHHIA;

— WCIMONB30BaTh JUIS ONMCAHUS XapakTepa NpOTeKaHUs (PUINYECKUX MPOIECCOB (PHU3MUecKue
BEJIMYMHBI ¥ IEMOHCTPUPOBATH B3aUMOCBSI3b MEXK/TYy HUMHU;

— UCIONIB30BaTh I OMHCAHMS XapaKTepa MpoTeKaHus (PU3HMUECKUX MPOIeccoB (pU3nUecKre 3aKOHbI
C Y4€TOM TPaHHMIl UX TPUMEHUMOCTH;

— pellaTh KaueCTBEHHBIC 331a4u (B TOM YHCIIE U MEXKIPEIMETHOTO XapaKTepa): UCIOIb3ysl MOJIEIH,
¢u3nveckre BEIWYMHBI W 33aKOHBI, BBICTPAWUBATh JIOTHUECKHM BEPHYIO LEMOYKY OOBSCHEHUS
(mokazaTenbCTBA) MPEIJI0KEHHOTO B 3a1a4e Mporiecca (SIBICHHS);

— pemiath pacyeTHbIE 3a/1a4M C SIBHO 33JaHHON (PM3NYECKOW MOJIENbI0: Ha OCHOBE aHaJIN3a yCIOBUS
3aJ]auyl BBLAEATH (PU3NUECKYIO MOJIeNb, HAXOAUTh (PU3NUECKUE BETMUUHBI U 3aKOHBI, HEOOXOMMBbIE
Y JIOCTaTOYHBIE JUTSI €€ PEIICHUs, POBOJINUTH PACUETHI M IPOBEPSTH MOTYYCHHBIH PE3ybTaT;

— YYUTBIBATh TPAHUIIBI TPUMEHEHUS NU3YUEHHBIX (PU3MUECKUX MOJIENEH NP pelieHHH PU3NIECKUX U
MEXITPEIMETHBIX 3a71a4;

— HWCIOJb30BaTh HMHMOPMALMI0 M NPUMEHATh 3HAHMS O NPUHIMUNAX pabOTbl UM OCHOBHBIX
XapaKTePUCTHKAX W3YUYEHHBIX MAIIWH, MPHOOPOB U APYrHMX TEXHUYECKUX YCTPOHCTB /IS PEIICHHS
MPAKTUYECKHX, YUeOHO-HCCIE0BATENbCKUX M MTPOSKTHBIX 3a/1a4;

— HWCTIONB30BaTh 3HAHUA O (U3MYECKHX OOBEKTaX M IpoIeccax B TOBCEJIHEBHOW >KU3HH IS
obecriedeHns: 0€30MaCHOCTH MpH OOpallleHuH ¢ MpubopaMHu UM TEXHHUUECKUMH YCTPOWCTBAMHM, IS
COXPAaHEHHUS 370POBbsl U COOIOJICHHUSI HOPM SKOJIOTMUECKOIo MOBEACHUS B OKpY Karolleil cpene, A
NPUHATHUS PEIIEHUH B TOBCEAHEBHOM KU3HU;

- TIOHMMATh U OOBSICHATH IEIOCTHOCTh (PU3NIECKOI TEOpUH, pa3inyaTh IPAHUIBI €€ TPUMEHUMOCTH
U MECTO B PSIy APYTUX (PU3HYECKUX TEOPUH;

- BJAJeTh NMPHEMaMH IOCTPOCHUS TEOPETHUYECKUX JOKA3aTENbCTB, a TAaKKe MPOTHO3MPOBAHUS—
ocoOeHHOCTeH mpoTekaHus (U3NYECKUX SIBIEHUM M TPOLIECCOB HAa OCHOBE IOJIyYEHHBIX
TEOPETHYECKNX BBIBOJIOB M JIOKA3aTENIbCTB; XapaKTepU30BaTh CHCTEMHYIO CBSI3b MEXIY
OCHOBOIIOJIAralONIMMU HAYYHBIMH TMOHATHUSMHU: MPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, MOJE),
IBIDKEHUE, CHIIA, SHEPTHS,

- BBIJIBUTATh TUIOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJAralOMIMX (PU3MUYECKHX 3aKOHOMEPHOCTEH H
3aKOHOB;

- XapakTepHu30BaTh IJIOOANbHBIE MPOOJIEMBI, CTOSIIME IEpe]] YeIOBEYECTBOM: SHEPreTHUYECKHeE,
CBIPBEBBIE, DKOJIOTHUECKUE, U POJIb (PU3UKHU B PEIICHUH dTHX TPoOIeM;

- pemaTth MpakTUKO-OPHEHTUPOBAHHbIE KAUECTBEHHBIE U pacyeTHbIE (PU3HUECKUE 3a7aull ¢ BEIOOpOM
¢bu3nuecKoil MoOJeNH, HCHOJNb3Yys HECKOJBKO (PU3NYECKUX 3aKOHOB WM (OPMYJ, CBS3BIBAIOLIUX
M3BECTHBIC (PH3MUECKUE BETUUNHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBS3CH;



- OOBACHATH MPUHLMUIBI PaOOTHl U XapaKTEPUCTHKN W3YUECHHBIX MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB;

- OOBSICHATH YCIIOBUS IPUMEHEHUS (PU3NUECKUX MOJICNICH IPU PELICHUN (PU3NUECKUX 3a1a4;

- HaXOJMTb aJIEKBATHYIO MPEAJIOKEHHOM 3a1aue (PU3NUECKYI0 MOJIENb, pa3peliaTh NpodieMy Kak Ha
OCHOBC UMCIOIIIUXCA 3HaHI/II>'I, TaK U IIpU IOMOIIU METOJ0OB OLICHKH.

Pa3nea 2. Copep:xanue Kypca

Conepxanue ydeOHOro MaTepuana pa3OUTO Ha OCHOBHbIe pasaensl: «Dusznueckas 3amayay,
«[IpaBuna u mpuemsl pemeHus (QU3MUECKUX 3anau», «PHu3MKa Kak Hayka», «Pemenue 3amad 1mo
MexaHuke», «PemieHue 3amad 1mo MosekyiasipHoil ¢usuke. CrtpoeHue BemniecTBa», «OCoOEHHOCTH
pelIeHns 3a1a4 1o TepMOAUHaMUKe», «OCHOBHBIE MOAXO/bl K PELICHUIO 33/1a4 110 3JIEKTPOCTATUKE U
3aKOHaM IIOCTOSIHHOTO Toka», «®u3uueckas 3agada. [IpaBuia M npuemsl pemieHus (QpU3MUEcKuX
3agau» (IloBTopenue), « QneKTpoMarHuTHBIE KoJeOaHus U BOJIHBIY, «Pemenue 3a1ad o KBaHTOBOM
¢usuke u atoMHOW ¢usuke», «Pemenune 3amad. B mepBbIX JBYX paszgenax 000OIIEHHO
paccMaTpuBaeTCs MOAXOJ K CHCTEeMaTH3allud M Kiaccu(uKanuu 3aaad, MeToJaM uX pemeHus. B
OCTaJIbHBIX pa3/ieslaX Ha KOHKPETHBIX TeMax U3y4eHUs GU3UKU 0TpaOaThIBAIOTCS pa3IMYHbIE METO b
U IpUeMbI paObOThl HaJ| pEIICHUEM 3a]1a4.

Paznen 1. ®usnueckas 3agaua. Metoasl ¢usnueckoro no3Hanus. dusnyeckas 3agauya. Cocras
¢dusnveckoil 3agaun. 3HaueHue 3a1ad B o0yueHnn u xu3HU. Knaccudukanums gpusmaeckux 3amad mo
TpeOOBAHUIO, COAECPIKAHUIO, CIIOCOOY 3a/1aHus, clloco0y pemeHus. Pa3nuuus B moaxoax K peleHHuIo
TeCTa M KJIACCUIECKOU (PM3MUECKOH 3a1auu, MPAKTUISCKOU 3a/1a4 M UCCIICIOBATSIILCKON paOOTEHI.
Paznen II. IlpaBmia u mpuembl pemeHus ¢u3ndeckux 3amad duszmueckas 3amada. OoOmee
TpeOOBaHME TpPU pelIeHUH (U3UUECKUX 3ajaad. DTambl pemieHus (usndeckux 3agad. Pabora c
TEKCTOM 3ajiay. AHaNINU3 (PU3MUECKOTro SBJICHUS; IUIaH pPelleHrs. BplolHeHe I1aHa pelieHue 3a1ad.
Enuaunsl u3MepeHus W pa3MEpHOCTh (PU3MYECKUX BEIWYMH. AHAIHM3 PEUICHUS M €ro 3HaueHHe.
AHaIUTHYECKOE U TpapuuecKoe pelIeHne 3a1ad.

Paznen III «Pusnka kak HayKa» pacCMAaTPUBAOTCS METOABI HAYYHOI'O MO3HAHUsS NMpupoasl. Pois
HKCIEpUMEHTa B Ipoliecce Mo3HaHMA. MojenupoBaHue sBIEHUH W 00bEKTOB MpHpojbl. HayuHble
runore3bl. Ponp MaremaTuku B ¢usuke. dusnueckue 3aKOHbl U TEOPUM, TPAHULIBI UX
npuMeHuMocTH. [IpuHiun coorBercTBus. PU3nyeckas KapTUHA MUpA.

Paznen IV «Pemenue 3a1ad 1o MEXaHMKE» OCHOBHOE BHUMAHHE YNIEIAECTCS MaTeMAaTHYECKOMY
MIOJXOy B ONMCAHMM MEXAHWYECKUX SIBICHHUH IpU pemeHuu 3anad. OroBapHBarOTCsl I'DaHULBI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB M (opmyn. M3ydeHue KiiaccHyecko MEXaHHKU B paMKax
AJIEKTUBHOTO MPEIMETA AAE€T BO3MOXHOCTh MOATOTOBUTH YYAIIMXCsl K IOHUMAHUIO IIUPOKOIrO Kpyra
MIPUPOIHBIX SBJICHUI Uepe3 peleHNe KaueCTBEHHBIX, KOJIMYECTBEHHBIX 8 3aj1a4, rpaduyecKux 3aaad.
ConepxaHue paszena IMO3BOJIIET JaTh NPEACTABICHHE O IMPOCTPAHCTBEHHO-BPEMEHHBIX (hopmax
CyllecTBOBaHMsI Marepuu. lcrnonb3oBaHue uHAealbHBIX (U3MKO-MAaTEMaTHUYECKUX OOBEKTOB
(MaTepuanbHas TOYKa, MHEPIMAJIbHAS CHCTEMa OTCUYETa), paCCMOTPEHHE BOIIPOCa O COOTHOLIEHUH
TEOpUU W OMbITA, TPaHMI] NMPUMEHUMOCTH MeXaHUKHM HbIOTOHa crocoOCTBYEeT (OPMHUPOBAHUIO
HEKOTOpBIX THOCEOJIOTMYECKHX IpeacTaBieHuil. Ha mpumepe mocTynaTenbHOTrO ABMXKEHUS TeEl
BBICTPAUBAETCSl IMOCIEAO0BATEIBHOCTh MaTEMaTUYECKHX IPHUEMOB, C TOMOIIBIO KOTOPBIX (OT
IpOCTOro K 0oJiee CII0)KHOMY) MOXXHO COBEPILEHCTBOBATh CIOCOOHOCTH B PELICHMH OCHOBHOM
3ajauu MexaHuku. OOOCHOBBIBAETCS BHIOOP MHEPIMAIBHBIX CHCTEMax oTcueTa. PemraroTcs 3amauu
Ha 3akoHbl HproToHa. PaccMarpuBaroTCsi METOABI DPELIEHUS KAa4ECTBEHHBIX, KOJIMYECTBEHHBIX,
MPAKTUYECKHUX, TpaduyecKkux 3adad C HCHOJb30BaHHWEM (OpMyN IS pacyeTa CHIIbI TSDKECTH,
YIPYTOCTH, TPEHMSI, CHUJIBI BCEMUPHOIO TATOTEHHUs, Beca Teja. 3ajadd, B YCIOBUSAX KOTOPBIX B
KauecTBE OCHOBHBIX MEp JABIM)KEHHUS BBICTYNAIOT MMITYJbC TeJa U KUHETHYECKas SHEprusi, MepaMmu
B3aMMOJICHCTBHS BBICTYINAIOT CWJIa M TOTEHUHUAIbHAs SHEpPrus Tena, Ipejiaraercs OTOMpaTh B
COOTBETCTBUH C IPOrpaMMHBIM MaTepHalIoM Mo ¢pu3MKe Ha MpopUIbHOM ypoBHE. PaccmarpuBatoTcs
MaTeMaTHYECKUE MOAXOABI Ul PEIICHUs 3a7ad C MCIOJb30BAHUEM COOTHOLIEHMH MEXIY MEpaMH
IBYOKCHHSI U MEPAMM B3aMMOJCHCTBHS, BbIpakaeMble 3aKOHaMH HpIOTOHA, 3aKOHAMM COXPaHCHHS
SHEPruM U nMmiyiasca. Ha ocHOBe NOHATHS «MOMEHT CHJIBD) MOATBEPKAAIOTCS YCIOBUS PABHOBECHS
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TBepaoro tema. [lpu pereHnn 3agady MO TEOPUM MEXAHWYECKUX KOJICOaHWH OTpabaThIBAIOTCS
OCHOBHBIE TMOHSTHS: aMIUIUTyJa, I[epuoj], uactora, ¢aza koneOanui. Pemarorcs 3amaum ¢
WCII0JIb30BAaHUEM YPaBHEHMSI TApMOHUYECKUX KOJeOaHM, YCIOBUM sIBJIICHUs pe3oHaHca. Pematorcs
Pa3HOYpPOBHEBBIE 33Jaud HAa CBOMCTBA MEXAaHUYECKUX BOJIH: OTpaXXKCHHE, IPEJIOMIICHHUE,
untepdepenims, nudpakuus. [Tpu u3ydeHnr MEXaHUYECKUX BOJIH OTPA0ATHIBAIOTCS MTOHITHS: ITHHA
BOJIHBI, IEPHO]T KOJIeOaHUI YacTHI] B BOJHE, YACTOTa KOJICOAHHIA.

Paznen V «Pemenue 3amau mo MoJekyssipHo ¢u3uke. CTpoeHHE BEIIECTBAa» B paMKax
ANIEKTUBHOTO TpeaMera 1Mo (u3uMke NpU pPEUIeHHH Pa3HOYPOBHEBBIX  KOJIHMYECTBEHHBIX,
KAueCTBEHHBIX, TpadUyecKuX 3a7ad OTpadaThIBACTCs IOHSATUUHBIA armapar, paccMaTpPUBAIOTCS
IPAaHMIBI IPUMEHUMOCTH 3aKOHOB Ha OCHOBE MOJENW - WJAealbHbIM ra3. Pemarorcs 3agaum ¢
HCIIOJIB30BaHUEM OCHOBHOTrO ypaBHeHUs MKT, ypaBHEeHUsI COCTOSHUS HI€aIbHOTO ra3a, ypaBHEHUN
M30MPOLIECCOB. YCBauUBaeTCsl MOHATHE a0COJIOTHAs Temieparypa U ee (DU3HUYECKH CMBICIL.
Pemarorcst 3amaun ¢ MCHONAB30BAHUEM CBSI3M MEXKAY MAaBJICHUEM WJICAaJbHOIO Ta3a U CpeaHEr
KMHETUYECKOM SHEPIrHel TErI0BOro JBUKEHHUS €ro MOJIEKYJ. AHAJIM3UPYETCS CTPOCHUE U CBOMCTBA
arperatHbIX COCTOSIHUM BEUIECTBA, W3MEHEHHME arperaTHbIX COCTOSIHUM BellecTB. Pemarorcs
MPAaKTUYECKUE, KAYECTBEHHbIC, KOJUYECTBEHHBIE 334yl C HCIOJIb30BAHMEM MOJEIN CTPOCHUS
YKUJIKOCTEH, CBOMCTB MOBEPXHOCTHOTO CJOS KUIAKOCTEH, NOHATHUIN HACBHIIICHHBIA W HEHACBHIIICHHBIN
nap, BJIQXKHOCTb BO3JyXa, MEXAaHMYECKHE CBOWCTBA TBEPABIX TeJl. 3aJayd Ha OIpelaesieHue
XapaKTEPUCTUK TBEPJOTO Tesa: abCOMIOTHOE M OTHOCUTEIBHOE Y/UTMHEHUE, TEIIOBOE PacIIupeHue,
3arac MpoOYHOCTH, cUiia yOpyrocTu. I'padudeckue u sKcriepuMeHTalbHbIE 3a7auu, 3a/1a4l OBITOBOTO
CoJlepKaHusl.

Paznen VI «OcobeHHOCTH pelieHHs 3a7ad MO0 TEPMOJMHAMHUKE» pEelIaroTcsi KOMOMHHUPOBAHHbBIE
3a7a4¥ HA NEPBbIA 3aKOH TEPMOIAMHAMMKH, 3a1aund Ha pacuer KIIJ[ TermoBbix mammH. Bo3MoxHO
MIPOBEJICHUE SKCKYpCHHM C IeNbl0 cOopa MaHHBIX JJig COCTaBJeHHs 3a1ady. PaccmarpuBarorcs
KOHCTPYKTOPCKHE 3aJa4d W 3aJa4d IPOEKTHOIO COJEPkAHUS: MOJENb Ta30BOr0 TEPMOMETPA;
MOJEJIb TEIUIOBOM MAaIIMHBI, MCCIEAOBATENIbCKUE 3aJaud Ha ONpENeNeHUs paguyca TOHKHX
KanmwuiapoB. Pemrarorcst rpaduueckue 3a1aun Ha ornpezesieHne paboThl B TEPMOJAMHAMUKE U pacyueT
KOJMYECTBA TEIUIOTHl. BO3MOXXHBI MPOEKTHBIE 3aJaHUsl MO MpoOJieMaM JHEPreTHKU M OXpPaHbI
OKpY>KaloIleu Cpebl.

Pasznen VII «OcHOBHBIE MOAXO/bI K PEIICHUIO 33]a4 MO AJIEKTPOCTATUKE M 3aKOHAM IOCTOSHHOTO
Toka» B 10-m wm 11-M Kkjaccax paccMaTpuBarOTCS OCOOEHHOCTH peIIeHUs 3aJad 1o
ANEKTPOJAMHAMUKE, IPUMEPHI U MPUEMBI X perieHus. [[puMeHstoTcs pa3nudHble CIIOCOObl PEIIeHUS
rpa@uYecKux, KadeCTBEHHBIX, KOJMYECTBEHHBIX 3a7a4 Ha 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsana u  3akoH KynmoHa, Ha pacyeT HampsHKEHHOCTH, pPAa3HOCTH MOTEHIMAJIOB, JHEPTrUU
AIEKTPUYECKOTO TOJsA. AHAIU3UPYIOTCS TOAXOAb K PEIICHUIO 3aJad Ha pacdyeT OCHOBHBIX
XapaKTEPUCTHUK KOHJIEHCATOPOB, CHUCTEM KOHJIEHCATOPOB. 3aJayd pa3HbIX BUJOB Ha OINUCAHUE
MAarHUTHOTO TIOJISI TOKAa M €ro JECWCTBHS, Ha ONPEICICHHE MArHUTHOM MHAYKIWU W MAarHUTHOTO
nmoToka. Pemnienune uccienqoBaTeNbCKUX, KAYECTBEHHBIX U PACUETHBIX 337a4 Ha OMNPEJEICHUE CHIIbI
Awmmnepa, pacuer cwibl JlopeHna. PelieHne KadyeCTBEHHBIX OJKCIEPUMEHTAIbHBIX 33/ad C
UCIOJIb30BaHUEM JJIEKTPOMETPA, MAarHUTHOTO 30HAAa M J1a0OpaTOPHOTO OOOpPYIOBAaHUS MO TEME.
3agaun Ha pa3IMYHbIE MPUEMBbI pacyeTa CONPOTUBICHUS CIIOKHBIX SJEKTPUYECKHUX LEeneu. 3amauu
pa3HbIX BUJOB HA OMKUCAHUE JIEKTPUUYECKUX LIETIEN MOCTOSIHHOTO AJIEKTPUUYECKOTO TOKA C MOMOILBIO
3akoHa OMa g 3aMKHYTOM menu, 3akoHa J[xoynss — JleHna, 3aKOHOB MOCIEN0BATEIbHOTO U
MapajuIebHOTO COEAMHEHUN. AJNTOPUTM pelIeHHs 3a/ad C UCMoJib30BaHMeM mpaBmil Kupxroda.
[TocTtanoBka u pemieHre (QPOHTATHHBIX SKCIEPUMEHTAIBHBIX 3a7ad Ha ONpEeNeJIeHHe OCHOBHBIX
XapaKTEPUCTHK SJEKTPUUECKUX Lienel, Pelienre 3kcrnepuMeHTalbHbIX, PACUETHBIX 33/1ay Ha 3aKOH
Oma 5 yvactka nenu, 3akoH Oma s monHo#M 1enu. KadecTBeHHBIE, SKCIEPUMEHTAIbHEIE,
3aHMMAaTelIbHBIC 3a7aud, 3a7aud C TEXHUYECKHM COJACpX)aHHeM, KOMOMHHpPOBAaHHBIC 3aqadyd Ha
OMMCaHWE IEMel IMOCTOSHHOIO JJEKTPHUYECKOTO TOKa B JJIEKTPOJIUTaX, BaKyyMe, rasax,
MOJYNPOBOIHUKAX. PelleHre KOHCTPYKTOPCKHMX 3aJad IO KEJIAHWIO: YCTAHOBKA Ul HarpeBaHUs
XKUJKOCTU HA 33JJaHHYIO0 TEMIIEPATYPY, MOJEIb aBTOMATHYECKOTO YCTPOUCTBA € 3JIEKTPOMAarHUTHBIM



perne, MPOEKThl U MOJAEIN OCBEIICHUS, BBIIPIMUTENIb U YCUIUTEIb HA IOIYIPOBOJHUKAX, MOJIEIIH
W3MEPUTENBHBIX PUOOPOB, MOJIENIN «YEPHOTO SAIIUKAY.

Pazgen VIII «DOnexkTpoMarHuTHBIE KOJeOaHHsS U BOJHBI» MPEABAPIETCS PEIICHUEM 3a/1a4 M0 TeMe
—Mexanuueckue konebanus 1 BosHbIl. Mcrnonb3yroTcst BO3MOKHOCTH MaTEMAaTHYECKOTO OIMCAHUs
MEXaHUYECKUX KOoJeOaHUH, aHAIM3UPYIOTCS pEIIEHUS OCHOBHOTO YPaBHEHHUS KOJIEOATEIbHOTO
IBIKeHUs. Perrarorcs 3ajauM Ha 3aKpeIIeHHE OCHOBHBIX IMOHATUH KOJEOATENbHOrO ABMIKEHHUS,
OCHOBHBIC XapaKTEPUCTUKUA MEXaHUYECKUX BOJH. IIpoBomuTcs aHanmorus Mexay OINMCAHUEM
MEXaHUYECKUX W 3JEKTPOMAarHUTHBIX KoseOaHui. Pemarorcs 3agaum Ha HaxOXJIEHHUE OCHOBHBIX
XapaKTepUCTUK B KoyeOaTeJIbHOM KOHType. Pemarorcs KauyecTBEHHbIE, KOJIWYECTBEHHBIE,
JKCIIEPUMEHTAJIbHBIC, HCCIIECNOBATEIbCKHE 3alayd DPA3HbBIX BUIOB HA ONPEIECICHHUE HHIYKIHUH
MarHMTHOIO MOJIsl, pacyeT cuibl Amiepa, cuibl Jlopenna. Pemarorcst 3amaun pa3sHbIX BHJIOB Ha
OIMCAaHUE SIBJICHMS JJIEKTPOMArHUTHOM MHIYKIMH: 3aKOH JIEKTPOMAarHUTHOW MHAYKLIHH, IPABHIIO
Jlenna, Ha omnpeneneHue HHAYKTUBHOCTH, SHEPrMM MAarHUTHOIO MoJsA. MarsuuTHble CBOWCTBA
BEIIECTBAa. DJIEKTPOMAarHUTHOE MoJIe. 3a/laui Ha pacyeT Lenei nepeMeHHOro Toka, TpanchopMaTop.
3ajayy Ha ONMCAHHME PA3IUMYHBIX XapaKTEPUCTHK M CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: CKOPOCTH,
OTpa)KeHHe, MpesoMieHne, nuTepdepenuus, audpaxuus, nonspusanus. Knaccupukanus 3agad mo
CTO u npumepsl ux peleHus. JKCKypcus ¢ Leablo cOopa JaHHBIX JJIs COCTaBlIeHUs 3a1ad. Paznen
VIII «Pemenue 3amau 1o reoMeTpUYECKOM W BOJHOBOW ONTHKE» PellleHne MNpakTUYeCKHX,
KOJIMYECTBEHHBIX 3a7a4 HA 3aKOH IMPEJIOMJICHHUS CBETa, MOJHOE BHYTPEHHEE OTpaxxeHue, hopmyiry
TOHKOM JIMH3bI, HA HAXOXKICHHE ONTHUYECKOW CHIIbl JIMH3BL [IpakTHdeckue 3amayu Ha MOJIY4YCHHE
n300pakeHUs] C TOMOUIBIO JIMH3BL. 3aJa4d IO TEeOMETPUYECKOW ONTHKE: Ha IOCTPOCHUE
n300pakeHU B IUIOCKOM 3€pKasle, TOHKUX JIMH3aX, B ONTHYECKUX cucTeMax. Pemienue 3azmau 1o
BOJIHOBOM ONTHKE Ha JUCIIEPCHI0 CBETa, MHTepdepeHuuto, nuppakiuio cBeta. llpaktudeckue u
KOJINYECTBEHHBIE 33/1a4l Ha OINPE/IeJICHNe CKOPOCTU CBETA C MOMOIIBIO JU(PPAKIMOHHON PEIIeTKH.
Pemenne kauecTBEHHBIX M KOJMYECTBEHHBIX 3a1ad mno teme «M3mydeHus u crektpb», «lllkana
JJIEKTPOMAarHUTHBIX BOJIH».

Paznen IX «Pemenue 3a1ay mo KBaHTOBOW (PU3MKE U aTOMHOU (du3uKkey». Perenue 3a1ay Ha TEOpUIO
doroaddexra, Ha ypaBHeHue ODHHINTEHHA uId (poTOrddeKTa, pacyer XapaKTepUCTUK (DOTOHOB,
cetoBoe pnaBieHue. 10 Pemenuwe 3agau Ha omnMcaHuWe CTPOEHUST aTOMHOIO sijipa, 3agady C
UCIIOIB30BAaHUEM MOZEIIM aroma Bojxopoja mo bopy. Pemenue 3anay Ha HanmucaHue ypaBHEHUH
SJIepHbIX peakiuil. PemieHne 3ai1ay Ha 3aKOH PaJuOAKTUBHOTO pacliaja, Ha onpejaeseHue AedeKra
Macc U HEPTUM CBSI3M HYKJIOHOB B siipe. DieMeHThl acTpopu3nku. PU3UKa 3JI€MEHTapHBIX YACTHIL.

Paznen 3. Tematuueckoe miianupoBanue 10 kiaace

Ne n/n Tema Komnnue
CTBO
4acoB
1. ®dusnueckas 3agada. CoctaB HU3UIECKOM 3a7a9H. 1
2. | Knaccudukanus 3agay. O6mue TpeOoBaHUs K PeIeHNUIO (PU3NYECKHX 3a/1a4. 1
3. AHanu3 TeKCTa 3a7a4, COCTaBJICHUE TUTaHa perieHusT GU3NIECKUX 3a/1ad. 1
4. | Ponp matematuku B ¢usuke. duznueckue 3aKOHbI U TEOPUM, TPAHUIBI HX 1
ITPUMEHUMOCTH.
5. | DnemeHTHI BeKTOpHOM anreOpbl. Perienune 3a1a4 mo KWHEMaTHKE. 1
6. | MaremaTtudyeckue NHpPHEMBI, UCIOJB3YEMBIE JUISl PEIICHUS OCHOBHOM 3ajaun 1
MexaHukH (paznen «Kunemarukay)
7. | OCHOBHBIE 3aKOHBI U IOHATHUS KUHEMATHUKH. 1




Penrenue 3amau Ha onpeenieHrHe CKOPOCTH M YCKOPSHHS.

9. | Pemenne 3amau pacdeTHBIX M TpadUUYECKUX 3a7a4 HAa  PaBHONEPEMEHHOE
IBUKEHUE

10. | JIBu>keHue o oKpykHOCTH. Pernienue 3aaay.

11. | Pemrenne 3ama4u Ha cBOOOLHOE MMaJEHUE TE.

12. | Baimmuctnueckoe aBrxenue. Perrenue 3amad.

13. | Pemenue 3amau Ha 3akoubl HeroToHA.

14. | Pemenue 3a1a4 Ha JABM)KCHUE MATEPHAIBHOW TOYKH, CUCTEMBI TOUEK, TBEPJIOTO
Tejaa HoJ AEUCTBUEM HECKOJIBKUX CHIIL.

15. | Pemrenue 3amay Ha OCHOBHEBIE 3aKOHBI JUHAMUKH.

16. | 3auer no teme: «KuHemMaTKa MaTepuaabHON TOUKH.

17. | Ilpumenenue 3akoHOB HbI0TOHA K pellIeHUIO 3a/au.

18. | KoopauHaTHbI METOA pellieHus 3a1a4 [0 MEXaHUKE.

19. | Ponp yepreka npu pelieHny 3a1a4d Ha 3akoHbl HproTOHA.

20. | PaGora ¢ TeKCTOM 3a7a4 HA IBIMKEHUE CBI3aHHBIX TE.

21. | Pemenue 3aa4 Ha IBIKEHHE MaTEPUATbHOM TOYKH, CUCTEMBI TOUYEK, TBEPIOTO
Teja HoJ AEUCTBUEM HECKOJIBKUX CHIIL.

22. | Pabota ¢ TekcTOM 3a/1a4 Ha ABM)KEHHUE TeJI [0 HAKIOHHOMN IMIOCKOCTH.

23. | 3agauu Ha OIpe/ieJIieHHe XapaKTePUCTUK PaBHOBECHS (DU3HUECKUX CHCTEM.

24. | [Togbop, cocTaBiieHre U PEIICHNUE 3a/1a4 TT0 HHTEPECaM.

25. | 3auer no Teme: «/luHaMuKa MaTepUATbLHOM TOUKWY.

26. | Knaccuduxamms 3aia4 no MexaHuKe: pelieHne 3a1a4 CpeCTBAaMU KHHEMATHKH,
JTIMHAMUKH, C TIOMOIIHIO 3aKOHOB COXPAHECHHUSI.

27. | 3agaun HA 3aKOH COXPAaHEHUS UMIYJIbCA U PEAKTUBHOE JBUKCHHE.

28. | 3agauu Ha ompeneneHrue paboOThl U MOIITHOCTH.

29. | 3agaun Ha 3aKOH COXpaHEHUS U TMPEBpPALICHUS MEXaHUYECKOW DHEPTuu.
Pemrenne 3aa4 HECKOJIBKUMH CIIOCOOAMHU.

30. | MaremMartuueckue TOAXOAbI JIsl PEIICHMsS 33Jad C HCMOJb30BAHUEM COOTHOIIEHUH
MCKAY MEpaMU IBUXCHUA U MCpaMU BBaPIMOZ[CﬁCTBI/I}I.

31. | CocraBnenue 3adady Ha 3aJlaHHble OOBEKTHI WM SBIIEHUS. BzauMompoBepka
perraemMsbIx 3aj1ad.

32. | PaBHoBecue Tein. [lepBoe ycnoBue paBHOBeCHs TBEPIOTO Tea.

33. | Bropoe ycioBue paBHOBeCHsI TBEPAOTO Tea.




34.

Pemenue 3agau no teme: «3aKOHBI COXpAHEHUS. Y CJIOBUS PAaBHOBECHSI»

35. | 3auer o Teme: «3aKOHBI COXpPaHEHUS B MEXaHUKEY.

36. | Pemienue 3amad 1o TEOpUU MEXaHUYECKUX KOJIEOAHUH.

37. | PemieHne pa3HOYpOBHEBBIX 3a/1a4 HA CBOMCTBA MEXaHUYECKUX BOJIH.

38. | Ucnonp30BaHWe HAIISAHBIX MOCOOMH M TEXHUYECKUX CPEICTB OOYYCHHS IpH
penieHnH (PU3NYECKHX 3a/1a4.

39. | 3auer 1o pemeHuro 3aaa4 1mo TeMe «MexaHnueckue KoeOaHusi U BOJTHBI

40. | Pemrenne 3aga4 Ha ONKUCAHKUE OBEACHUSA UIEAILHOIO ra3a;

41. | Ompenenenue CKOpOCTH MoJieKyJl. Pemenue 3anay.

42. | OcnoBHoe ypaBHeHue MKT. Pemenue pacueTHbIx 3a1a4.

43. | YpaBHenus MenneneeBa — Knaneiipona,

44. | PermeHne KOMOMHUPOBAHHBIX 3a/1a4 TI0 MOJICKYJISIPHOUM (pHU3UKe.

45. | Pemienne 3amad4 C HEMOJHBIMU JaHHBIMH (Ha TpUMEpe peHIeHUs 3aaad Ha
OTHOCHUTEIIbHYIO BIAXKHOCTH BO3JIyXa).

46. | Pabora raza B TepmomuHamuike. UYUrteHue rpadukoB. I'eoMerpuueckas
WHTEpIpeTays padoThl B TEPMOJAMHAMHUKE MPU PEIICHUN 3a/1a4.

47. | PemeHue pacyeTHBIX 3ajady Ha OMpeAeNieHue BHYTPEHHEH J>Hepruu u paboThl
TEPMOJAMHAMUYECKON CUCTEMBI.

48. | Metoz cxeM MpH peuieHnu 3a1a4d. Cxematnyeckoe U rpaduueckoe n3o0paxeHue
IPOIIECCOB OOMEHA SHEPTUei.

49. | OcoOeHHOCTH pelIeHus 3ajad M0 TepMOoJMHAMUKe. MareMaTudeckue mpueMbl
penieHus 3aj1a4y no TepMOJAMHAMUKE.

50. | Pemenne kKoMOMHMPOBAHHBIX 3a7a4 Ha MEPBbII 3aKOH TEPMOJIMHAMHUKH.

51. | [IpakTukyMm o pemeHuto 3aa4 no reMe «OCHOBbI TEPMOAMHAMUKI

52. | 3auér no reme «MonekynspHas gusuka. TepMmoanHaMuka»

53. | Pemenne rtpaduyueckmx, KayeCTBEHHBIX, KOJIMYECTBEHHBIX 3a7a4 Ha 3aKOH
COXpaHEHUs AJIEKTPUUYECKOTO0 3apsa u 3akoH Kynona.

54. | Pemienne pacdeTHBIX, TpapUYECKUX 3a7ad Ha pacueT HampsHKEHHOCTH
3JEKTPOCTATUYECKOTO TOJsI, PA3HOCTU MOTEHIUANOB, SHEPTUU BIEKTPUUECKOTO
T1OJIA.

55. | AnIropuT™M pemieHusl 3a/lad Ha ONpe/eNieHHEe OCHOBHBIX XapaKTEPUCTUK MO
3apsOKEHHOMN TIIOCKOCTH, C(hephl U mapa.

56. | Pemenue 3amad  Ha ompeneNieHHE DJIEKTPOEMKOCTH KOHIEHCATOPOB, CHCTEMBI
KOHJIEHCATOPOB. DHEPTHsl AJIEKTPUUECKOT0 NOJIsI KOHJIEHCATOPA.

57. | 3auért o Teme «IIEKTPOCTATHUKA »

58. | KomnuecTBeHHbIE (pacyeTHBIC) 3a/1a4M HA 3aKOHBI TOCTOSTHHOTO TOKA.




59. | 3amaun HaA 3aKOHBI TOCIEAOBATEIIPHOTO W TAPALIECIBHOTO COCTUHEHUS 1
MIPOBOJIHUKOB, CMEIIIAHHOE COCIMHEHUE TPOBOTHUKOB.

60. | Pemenue 3a1a4 Ha onpeaeneHue padoThl U MOIIHOCTH JIEKTPUUYECKOTO TOKA. 1

61. | Pemenue 3amad mo reme «DJICKTPOIUHAMUKAY) 1

62. | 3au€r o reMe «I10CTOSIHHBIN 3IEKTPUUECKUM TOK» 1

63. | IlocranoBka u pemieHue (POHTAIBHBIX JKCHEPUMEHTANbHBIX 33Ja4 Ha 1
onpeJieleHue oKa3aHuil mpuOopoB.

64. | 3agaud Ha ONHUCAHUE TIOCTOSHHOTO 3JEKTPUYECKOTO TOKA B DJIEKTPOIUTAX. 1
3akon ®Papanes. 3amaud Ha ONMCAHHWE MOCTOSHHOTO AJIEKTPHUUECKOrO TOKAa B
BaKyyMe, ra3ax.

65. | 3agaun Ha ONKCAHUE MTOCTOSIHHOTO AJIEKTPUYECKOTO TOKA B MOJTYIMPOBOAHHKAX. 1

66. | I'paduk - ucrounuk mHpopmanuu. MeToabl U crocoObl TOWCKA U BBIJCICHUS 1
nHpopManuy u3 rpaduka.

67. | Pemenue pacyeTHbIX, KaUeCTBEHHBIX 3a7a4. (MexaHuka) 1

68. | Pemenune pacueTHBIX U Ka4eCTBEHHBIX 3a7a4d. (MonekymnsapHas pusnka) 1

TemaTnueckoe miianuposanue 1lkiacc

Non/m | Tema Konnue
CTBO
4acoB

1. dusnueckas 3amaya. MeToasl pelieHus 3aad. JTamnbl paboThl HaJl 3aaaye. 1
Krnaccuueckue dusndeckue 3a1adm.

2. Meroandeckue mocodus mo pemeHuto 3aaad. OcCoOEHHOCTH HEKOTOPBIX BUIOB 1
3ajau (rpaduyeckue, pacueTHble, TBOPUYECKHE)

3. | Knaccudukanus 3aa4 1o pa3indHbIM TPU3HAKaM. 1

4. | OneHouHble 3a/a4yM, 3a7aud C HEMOJHBIMU JaHHBIMU. KauecTBeHHBIE 3a/ayH, 1
3a/1a4u C TEXHHYECKUM COJIEP KaHUEM.

5. | 3aHumarenbHbIC 33a4d. 3314l C UCTOPUUECKUM COJIEPKAHUEM. 1

6. | MaremaTu4eckuie MPUEMbI OTIMCAHUS MEXaHMUECKUX KOJICOaHHIA. 1

7. Pemrenue 3agau mo teme «KnHematukay 1

8. | Pemenue 3amau no teme «3akoHsl HproToHa» 1

9. | Pemenne 3agau no teme «Cuisl B IpUpPOIE» 1

10. | Pemenue 3anau o teme «Cuita Amnepa. [IpaBuiio neBoit pykm». 1

11. | Pamka c TOKOM B OJHOPOJHOM MarHUTHOM IIOJIE. 1




12.

Pemienne 3amau no teme «Cuia Jlopenma. Ilmockue W mpoCTpaHCTBEHHBIE
TPACKTOPUHN IBUKCHUA 3aPAKCHHBIX YaCTHUID>

13. | B3auMoelcTBrE AIEKTPUIECKUX TOKOB.

14. | Pemenue 3aia4y mo TeMe « DJEKTPOMArHUTHBIE SBJICHUS, 3aJa4d IO TEOPUHU
MarHMTHOTO MOJIA.»

15. | MarnuTHOe nojie B BemiecTBE. MarHuTHasi IPOHUILIAEMOCTb CPEJIbI.

16. | deppomaruerusm.

17. | 3auér mo TemMe «IJIEKTPOMArHUTHBIC SBJICHUSA, 33Ja4l 110 TEOPUU MATHUTHOTO
TIOJISDY

18. | Pemenue 3a1a4 mo TeMe «3aKOHbI COXPAHEHUS B MEXAHUKE»

19. | Pemenue 3agau mo teMe «MexaHUUYECKHE KOJIEOAHUS U BOJIHBI»

20. | 3amaud pa3HbIX BHJIOB HA OINHMCAHHE SBJICHHS SJEKTPOMATHUTHOW WHIYKIUU:
3aKOH AJIEKTPOMArHUTHOW MHAYKIIMH, TpaBuiio JIeHna.

21. | Bagauu Ha ompenereHre WHIYKTUBHOCTH, JHEPTUA MAarHUTHOTO MOJIS.

22. | TpeboBanus Kk 0OPMIICHUIO pelieHns (PU3NIECKOM 3a1aun.

23. | Meroabl pemieHust 3ajad Mo TeMe «DJEKTPOMArHUTHBIE SIBICHUS. SIBieHue
AIEKTPOMArHUTHOW MHIYKITUH, CAMOWHIYKITUN.

24. | 3agaun Ha pacueThl Liened MepeMEeHHOr0 TOKa: XapaKTEPUCTUKU NEPEMEHHOIO
AJICKTPUICCKOTO TOKA.

25. | Bauér 1no Teme «SIBleHUE DIEKTPOMAarHUTHOM WHAYKUUU. [lepemeHHBbIN
ANEKTPUUYECKUHN TOK)

26. | Pemenue 3agau no teme «OcHoBHOE ypaBHeHHEe MKT»

27. | Pemienue 3a1ay no TeMe «YpaBHEHUE COCTOSIHUS UAEATILHOTO ra3ay

28. | Pemenue 3agau mo teMe «l'a30BbIe 3aKOHEL )

29. | Pemenue 3agau no teme «TepMoarHaAMHUKa

30. | Pemenue 3agau 1mo teMe «TeniaoBbIe JBUTATEINY

31. | Bagaun Ha ompeneNeHHe Mepuoja, dYacTOThl, (a3bl AIEKTPOMArHUTHBIX
konebanui. [ukanueckas yactoTa u ¢asza KojaeOaHHil.

32. | OtpaboTka MPaKTUYECKHX HABBIKOB MO PEIIEHUIO 3a/lad Ha XapaKTepUCTUKU
AJIEKTPOMArHUTHBIX CBOOOIHBIX KOJeOaHuM.

33. | Pemenune 3a/1a4 Ha HAXOXKJIEHUE OCHOBHBIX XapaKTEPUCTUK MEXAHUYECKUX BOJIH,
OIMMCaHUe Pe3yIbTaTOB HHTEpDepeHIH 1 T PAKITUN BOTH.

34. | 3amaun pa3HbBIX BUJOB Ha CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

35. | Pemrenue 3a1au mo teMe «JIEKTPOCTATHUKA

36. | Pemenue 3aga4y mo TeMe «3aKOHBI ITOCTOSTHHOT'O TOKa».

37. | Pemenne 3agau o teme «CoeqMHEHUE TPOBOJHUKOBY.




38.

3amaun o CTO .

39. | JIunzel. OnTHyecKas cuia JIMH3BI.

40. | Pemenue 3anau no reme «®opmysa TOHKOH JIMH3bI».

41. | 3agaun HA MOCTPOCHUE U300PAKCHUH B PA3IMYHBIX ONTUYECKUX CHCTEMAX.

42. |, 3amaun 1O ONpPENENECHUI0 XapakTepa H300pakeHUs, pacueTy YBEJIWYECHUs
ONTUYECKUX CUCTEM.

43. | 3ajauu Ha NpesOMIICHHE CBETa IPU IMPOXOKICHNUHN Yepe3 MPaHuIly pa3/elia cpe.

44. | 3amaun Ha ompeneiieHne (HOKYCHOTO PACCTOSHUS M ONTUYCCKOW CHJIBI CHCTEMBI
U3 JBYX JIMH3.

45. | YenoBeueckuil riaa3 Kak ONTHYECKAsI CUCTEMA.

46. | OnTuueckue npuOOpsl, yBEIMUUBAIOIINE YT Ol 3pEHUSL.

47. | OTpaboTKa TPAKTUYECKUX HABBIKOB TII0 pEIICHUIO 3aJa4 Ha 3aKOHBI
reOMETPHUYECKON ONTUKHU.

48. | 3auér mno teMe «PelreHue 3a1a4 10 reOMETPUUECKON ONTUKE

49. | KayecTBeHHbIE U KOJMYECTBEHHbIE 3a1aud 10 Teme «M3iydeHus U CHEKTpHI.
[ITkana 3J1eKTpOMarHUTHBIX BOJIH

50. | B ocHOBe MeTO10B peleHus (pru3nyeckux 3aaay — GU3NYECKUe 3aKOHBbI.

51. | 3apauu Ha Teopuro GoTorddexTa, Ha ypaBHeHHe DiHIITeNHHA U1 poTorddexTa

52. | Pemenue 3aau Ha pacueT XapaKTEPUCTHK (JOTOHOB, CBETOBOE JaBJICHUE.

53. | 3agaun Ha MOZENIN aTOMOB U NOCTynaTsl bopa.

54. | 3auér no Teme «CBETOBBIE KBAaHTBI», «ATOMHas (PUZUKA».

55. | AnropuTm penieHus 3aa4d Ha HalMCaHWe peakuil paJuoakTUBHOIO pacmnajia, Ha
3aKOH paJIMOaKTHBHOI'O pacraja.

56. | DneMeHTBhl MCCIENOBAaHUS MpPH pPELUICHWH 3a/lad Ha pacdyeT HSHEPruu CBs3U
aTOMHBIX SJEp.

57. | Pemenue Ha 3aKOHBI (PU3UKU ATOMHOTO SIIpA.

58. | Bauér mo teme —CTpoeHue aTOMHOTO sijipa. SlnepHble peakiuu.

59. | Pemenue pa3nuyHbIX THIOB 33734 110 acTPOpU3UKE.

60. | Pemenue pa3nuyHbIX THIIOB 3334 110 aCTPOpHU3UKE.

61. | Pemenne pa3nu4yHBIX THIOB 3a7a4 1O acTpodHU3UKeE.

62. | Metoabl pemieHus 3a/1a4 o TeMe «IEeKTPUUYECKUI TOK B IMOIYIIPOBOIHUKAX.

63. | [TomynpoBOHUKOBBIE  MPUOOPBI:  TUOABI,  TpaH3UCTOphl.  IlpumeHeHue

IOJIYTIPOBOTHUKOBBIX MPHOOPOB.
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64.

Kiaccudukanms smeMeHTapHbIX YacTHII.

65. | JlenToHbl KaK GyHAAMEHTAIBHBIC YACTHUIIHI.

66. | Knaccudukanus u cTpyKTypa aapOHOB.

67. | B3aumopeiicTBre KBapKOB.

68. | O6o06maromee moBropenue. IToropoe TecTupoBaHue.
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