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PabGouas nporpamma no ¢pusuke 11 ki1ace npopuibHbIH YPOBEHb.

I[HosicHuTebHAA 3aMUCKA

Pabouas nporpamma no ¢usuke s 11 ximacca cocraBieHa B COOTBETCTBHHM C OCHOBHBIMHU IOJIOKEHUSAMH DenepanbHOTO TOCYAapCTBEHHOTO
00pa30oBaTeNbHOTO CTaHAapTa cpenHero (MOJHOro) odmero oOpa3oBaHMs, HAa OCHOBE IPHUMEPHON OCHOBHOW oOpasoBarenbHOil [Iporpammel,
o0pa3oBaTeNIbHON mporpamMmel U yaeOHoro iana MbOY I'mmuazum 16.

Ucnonpzyercs YMK aBtopa B.A. KacesiHoBa (mpodwminbHbIi ypoBeHb, M., JIpoda, 2020 1.).

Hannas mporpamma peanusyeT ocHoBHbIE uued PI'OC, KOHKpeTH3UpyeT COJepKaHHe MPEAMETHBIX TeM 00pa30BaTENbHOTO CTaHIAapTa Ha
npo(MIBHOM YpOBHE, JaeT paclpelesieHHe y4eOHBIX 4acoB IO pas3feiiaM Kypca M TMOCIEeIOBATEIbHOCTh M3YYCHHS Pa3lesioB (PU3UKH C y4ETOM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEM ydaluxcs, ONpeneisieT MUHUMAaJIbHBIN
HabOp OMBITOB, AEMOHCTPUPYEMBIX YUUTEIEM B Kilacce, Ja00PaTOPHBIX U MPAKTUYECKUX PabOT, BHIOIHIEMbIX YUAIIUMHUCS.

@denepaibHbIil TpUMEpPHBIA Y4eOHBIN 00pa3oBaTENbHBIN IUIaH A1 00pa3oBaTeNbHBIX yupexaeHuil Poccuiickoit @enepaniuu U y4eOHBIN I1aH
MBOY I'mvmuaszun 16 npexycmaTtpuBaeT o0s3aTenbHOe n3ydeHue ¢usuku B 11 kmacce — 170 9, 5 gacoB B Hezemro.

B Hel ydTeHbl OCHOBHBIC UJIEH M TIOJIOKEHHS MPOTpaMMbl (GOPMUPOBAHUS U PA3BUTHS YHUBEPCAIBHBIX YUCOHBIX ACHCTBHUUN ISl CPEIHETO
(morHOTO) 006TIETO 0Opa3oBaHUs M COOTIOIEHA MPEEMCTBEHHOCTH ¢ [IpuMepHOii mporpaMMoii mo Gu3uKe JAJIsi OCHOBHOTO 0011ero 00pa3oBaHusI.

B paboueii mporpamme [uist cTapiieil MKOJIbI MPETyCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BUJOB JESTEIbLHOCTH, NMPEACTABICHHBIX B IIPOrpaMMe
OCHOBHOTO 00111eT0 00pa30BaHMs.

Oco0eHHOCTH TPOTPaMMBbI COCTOAT B CIIETYIOLIEM:

— OCHOBHOE COJEp)KaHHE Kypca OpHUEeHTHpoBaHO Ha ocBoeHue [Ipumepnoit mporpammel COO m @DyHIaMEHTaNbHOTO SApa COACPIKAHUSA
(u3mveckoro oOpa3oBaHMS;

— 00BEéM U rayOrHA U3ydeHHus yd4eOHOTro MaTepuaa OINpeeisiloTCs OCHOBHBIM COAEpKaHHEM Kypca U TpeOOBaHUSMU K pe3ybTaTaM OCBOCHHUS
OCHOBHOI1 00pa30BaTeIbHON MPOTPAMMBI U TOJTYYAIOT JalbHEHIIYI0 KOHKPETU3AIMIO B IPUMEPHOM TeMAaTUYECKOM IJIAHUPOBAHUU;

OCHOBHOE COJIep>KaHue Kypca U MPUMEPHOE TeMAaTUYECKOE TUIAaHWPOBAHUE OMPEEIIAIOT COJIEp>KaHUue U BUBI ACSITEIbHOCTU, KOTOPBIE JIOJKHBI
OBITH OCBOEHBI 00YUAIONTUMHUCS TIPU U3YyICHUU (HU3UKH;

OcBoenue mporpamMMmbl 1o (Qu3nKe obOecreyrBaeT OBJAJICHUE OCHOBAMHU Y4eOHO-HCCIIEOBATENbCKON NEsTeNbHOCTH, HAyYHBIMU METOJaMU
pElIeHUs Pa3INYHbIX TEOPETUUECKUX U MPAKTUUECKUX 3a/a4.

Mertogonoruueckoir ocHoBoir DPI'OC COO sBisSETCS CUCTEMHO-ACSITEIBHOCTHBIM TOoax0a. OCHOBHBIE BHABI YYEOHOW JIE€ATEIHLHOCTH,
Mpe/ICTaBJICHHbIE B TEMaTUYECKOM IUIAHUPOBAHUU TaHHOW pabouell MporpaMmbl, MO3BOJIAIOT CTPOUTH Ipoliecc OOydyeHUs Ha OCHOBE JaHHOTO
noaxona. B pesynapTare kommneTreHIUH, CHOPMUPOBAHHBIE B IIKOJE MPU W3Y4YeHUU (DU3MKH, MOTYT BIOCIEICTBUU HCIOJIH30BATHCS yYallUMUCS B
TOOBIX )KU3HEHHBIX CUTYaIUSX.

[IporpaMmma BKJIIOYaeT BCE TEMBI, MPEAYCMOTpPEHHbIE (enepaabHbIM KOMIIOHEHTOM TOCYAapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa
OCHOBHOTO 0011ero oopasoBanus no ¢usuke. JONOTHUTENIbHOE BpeMsl UCTIOIb3YeTCs ISl 3aKpeIlJICHHs] M3YYeHHOTO MaTepuasa 4epe3 pelieHue 3aaa4y
pa3HOTO THIA, YCBOCHHE DPA3IUYHBIX METOJOB pEIIeHUs 3aJad W Ha TPOBEACHHE IMPOMEXYTOUHOHN arrecTanuu. Ha BbIMomHEHHE (QH3MYECKOTO
MpaKTUKyMa B KOHIIE Toja oTBoAuTcs 20 4acoB, 1abopaTopHbie pabOThI IPOBOAATCA [0 Mepe U3ydeHus: MaTepuaia. Pabouas mporpamma coneiicTByer
COXPaHEHHUIO E€JUHOr0 00pa30BaTENLHOTO MPOCTPAHCTBA, MPEAOCTABISIET IIMPOKHE BO3MOXHOCTH ISl peaju3allid pPa3lUuYHbIX MOAXOJ0B K
MOCTPOEHHIO YUeOHOTO Kypca.

[IporpamMma neTanu3upyeT M PacKpbIBaeT COAEpKAHHE CTaHAapTa, OMpeleNsieT OOyl CTpaTeruio OOydeHHUs, BOCHHTAHHUS U Pa3BUTHUS
yUYalIuXCsl CPEeCTBAMHU y4eOHOTO IIpeIMeTa B COOTBETCTBHH C IENISIMU U3YUCHUS JTUTEPATYPhI, KOTOPBIE ONPEAETIeHbI CTAHAAPTOM.



TPEBOBAHMUSA K YPOBHIO IIOATI'OTOBKU BbIITY CKHUKOB
BpinycKHHUK Ha NPOQUIBHOM YPOBHE HAYYUTCS:

OOBSICHATH ¥ aHAIM3UPOBATH POJIb K MECTO (PU3UKHU B POPMUPOBAHUH COBPEMEHHOW HAYYHOUW KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHOMN TEXHUKU
Y TEXHOJIOTHUM, B IPAKTUYECKOU EATEIbHOCTH JIIOJIEH;

XapaKTepU30BaTh B3AUMOCBSI3b MEXAY (PU3UKON U IPYTUMHU €CTECTBEHHBIMH HAayKaMU;

XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXAY OCHOBOIOJAralolMMU HAayYHBIMU MOHSTUSIMU: POCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, IOJE),
JBUKEHHE, CUJIA, SHEPTUS;

MOHUMATh U OOBSICHATH IIEJIOCTHOCTh (PH3MUYECKON TEOPHH, Pa3InyaTh IPAHUIIBI €€ IPUMEHUMOCTH U MECTO B Py APYrHX PU3UUECKUX TEOPHUH ;

BJIQJIETh IPUEMaMH TIOCTPOCHUS TEOPETUUECKUX JI0KA3aTEIbCTB, a TAKKE MPOrHO3UPOBAHUS OCOOCHHOCTEH MPOTEKAHUS (PU3UIECKUX SIBICHUH U
IIPOLIECCOB Ha OCHOBE IMOJIyYEHHBIX TEOPETHUECKUX BBIBOJIOB U JJOKA3aTEJIbCTB;

CaMOCTOSITEJIbHO KOHCTPYUPOBATh SKCIEPUMEHTAJIbHbIE YCTAHOBKU Ui IMPOBEPKU BBIIBUHYTHIX THIIOTE3, PACCUUTHIBATh aOCOIOTHYIO U
OTHOCUTEJIbHYIO MOTPELIHOCTH;

CaMOCTOSITENILHO TJIAHUPOBAThH U MPOBOJUTH PU3NUECKHE SKCIIEPUMEHTHI;

pelarh MpakTUKO-OPUEHTHUPOBAHHBIE KAaUECTBEHHbIE M pacueTHble (M3MYECKHe 3a/ladd C ONOpOoi KaK Ha W3BECTHbIE (DU3MUECKHUE 3aKOHBI,
3aKOHOMEPHOCTH M MOJEJH, TaK U Ha TEKCTHI ¢ U30BITOUHOM HHpOpMaLIUel;

OOBSACHATH TPAHULIBI IPUMEHEHUS N3YYEHHBIX PU3NYECKUX MOJENIEH Npy pelIeHuN PU3NIECKUX U MEKIIPEIMETHBIX 3a/1a4;

BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAaHUS OCHOBOIOJIATAIONINX (PU3HUECKUX 3aKOHOMEPHOCTEN 1 3aKOHOB;

XapaKkTepu30BaTh I00adbHbIE MPOOJIEMbI, CTOSALIUE MEepe]] YeTOBEUYECTBOM: DHEPreTHUECKUE, ChIPhEBBIE, IKOJIOTMUYECKUE, U POJb (U3UKH B
peIIeHUH ATUX MpooIIeM;

OOBSICHATH IPUHIMIIBI paOOThI U XapaKTEPUCTUKN U3yUYEHHBIX MAIIUH, TPHOOPOB U TEXHUUYECKUX YCTPOMICTB;

OOBSICHATh YCIOBHUS NPUMEHEHHs (PU3NYECKUX MoJenedl NpH peleHuHd (U3NYeCKUX 3a7ad, HaXOAUTh AJCKBAaTHYIO MpPEIIOXKEHHON 3agaue
(bu3M4ECKyI0 MOJIENb, pa3penaTs IpoOIeMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK U IIPH IOMOIIN METOI0B OLICHKH.

BhInmyckHUK Ha yriiyOJ€HHOM YpOBHE MOJIYYUT BO3MOKHOCTh HAYy4YUThCS:

IIPOBEPATh  SKCIEPUMEHTAILHBIMU ~ CPEJICTBAMM  BBIJBUHYTbIE TI'MIIOTE3bl, (OpPMYyIHpys ILelb HCCIEIOBaHUA, Ha OCHOBE 3HAHHUSA
OCHOBOIIOJIATaAlOLINX (PU3NUYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

ONKCBHIBATD W AHAJIU3UPOBATh IIOJIYYEHHYIO B pE3yJbTaTe MPOBEIEHHbIX (PU3UYECKUX SKCIEPUMEHTOB HH(OpMaIMIO, ONpPENesaTh ee
JOCTOBEPHOCTD;

MIOHUMATh U OOBSICHATH CUCTEMHYIO CBSI3b MEX/Iy OCHOBOIOJIAraroIlMMHU HAayYHBIMHM HOHSATHSAMM: IPOCTPAHCTBO, BpEMsl, MaTepus (BEIIECTBO,
1oJie), ABUKEHHE, CUJIa, SHEPIUs;

pelaTh SKCIEepUMEHTaIbHbIE, KAUECTBEHHbIEC U KOJIMYECTBEHHbBIE 33Jaul OJIMMIIMAJHOIO YPOBHS CJIOXKHOCTH, UCIIOJB3Ys (pU3HUECKUe 3aKOHbI, a
TaKXe ypaBHEHMUsI, CBA3bIBAIOIINE (PU3NUECKUE BETUUHHBL,

aHAJIM3UPOBATh T'PAHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMAaTh BCeoOLIMA XapakTep (pyHIaMEHTaIbHbBIX 3aKOHOB M OIPaHUYEHHOCTb
HCII0JIb30BAHUS YACTHBIX 3aKOHOB;

(bopMynHUpoBaTh U peliaTh HOBbIE 33/1a4H, BO3HUKAIOIIUE B X0JI€ YUeOHO-UCCIIeI0BATEIbCKON U MPOEKTHOM AEATEIbHOCTH;

YCOBEPILICHCTBOBATh MPUOOPHI M METO/IbI MCCIIEIOBAHNS B COOTBETCTBUH C IIOCTaBJICHHOM 3a/1a4eid;

UCIOJb30BaTh METOJ(bI MAaTEeMaTHUYECKOTO MOJICIIMPOBAHUS, B TOM YHCIE MPOCTEHIINE CTATUCTHUYECKHE METOIbI JUIl 00pabOTKU pe3yabTaToB
IKCIEPUMEHTA.

2



JInyHOCTHBIE pe3yJIbTaThl

- IMYHOCTHAS 3HAYUMOCTh (PU3NYECKOTO 3HAHUS, HAYYHBIX 3HAHUN U METOJOB TO3HAHUs, TBOPUECKOW CO3UAATEIBHON AEATEIbHOCTH, IIpoliecca
JMAJIOTMYECKOTO0, TOJIEPAHTHOT'O OOIIEHMSI, CMBICIOBOTO UTEHMUS;

- ¢(hopMUPOBAHHOCTH MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTUE MHTEIJIEKTYalbHBIX U TBOPUYECKUX CIOCOOHOCTENl HAa OCHOBE OIIBITA CAMOCTOSATEIBHOIO MPUOOPETEHMsI HOBBIX 3HAHUM, aHAJIN3A U
OILICHKH HOBOM MH(pOopManuy;

- yO@XJIEHHOCTh B BO3MOKHOCTH TTO3HAHHSI IPUPOIBI;

- CO3HATEIBLHOE CAMOOMIPEICTICHHE YICHNKA OTHOCUTEIHHO TPOQHIIS TaTbHEHIIEro 00ydeHus Win Mpo(ecCHOHATBHOM eI TeTbHOCTH

- MOTHUBaLUs 00pa30BaTEIbHON JEATENBHOCTH YUalIUXCsl KaK OCHOBBI CAMOPA3BUTHSI U COBEPLICHCTBOBAHUSI INUHOCTH.

MeTtanpeaMeTHbIe pe3yabTaThl

PerynsatuBHble yHUBEpCcalbHbIE YIEOHbIE IEHCTBUS

- LIeJIeNoJIaraHye Kak MOCTAaHOBKA y4yeOHOMW 3aJjauld Ha OCHOBE COOTHECEHUS TOTrO, YTO YK€ M3BECTHO M YCBOEHO yYalllUMHUCS, U TOTO, YTO €IIe
HEU3BECTHO;

- YMEHHE CaMOCTOSTEIbHO IIJIaHUPOBATh IYTH JOCTHXKEHHUS IieJied, B TOM 4HCJIEe albTepPHATUBHBIE, OCO3HAHHO BBIOMpaTh HamboJjee
s dexTuBHBIC CITOCOOBI peleHns YIeOHbIX U MO3HABATENBHBIX 33]1a4;

- COCTAaBJICHHE IIJIaHA U TIOCJIEIOBATEIBHOCTH JICHCTBHI MPU PELICHUH 3a/a4;

- YMEHUE COOTHOCHUTH CBOM JIEWCTBUS C IUNIAHUPYEMBIMH PE3YJIbTaTaMHU, OCYIIECTBIIATh KOHTPOJIb CBOEH AESITENIBHOCTH B MPOIECCE NOCTHKECHUS
pe3ynbpTaTa, ONnpeAessTh CIocoObl NEHCTBUI B paMKax MPeAoKEeHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTHUPOBATh CBOM JECUCTBUS B COOTBETCTBHUH C
U3MEHSIOIIEHCA CUTyalued U B Cllydae IOIy4eHHs Pe3yabTaTa, OTIIMYHOTO OT 0KMIaeMOT0;

- YMEHHUE OLIEHUBATh IPAaBUIBHOCTD BBINOJIHEHHS yUeOHOU 3a7auu, COOCTBEHHbIE BO3MOXKHOCTH €€ pelleHus;

- BJIaJICHUE OCHOBAMH CaMOKOHTPOJISI, CAMOOLICHKH, MPUHATUS PEIICHUH U OCYILECTBIEHUSI OCO3HAHHOIO BHIOOPA B yUeOHOU M MO3HABaTEIbHOMN
JESTEIIBHOCTH.

Ilo3HaBaTenbHbIC YHUBEPCATIbHbBIC YUEOHbIE ICHCTBUS

- YMEHHUE YCTaHaBJIMBATh AHAJIOTMH, CAaMOCTOATEIBHO BbIOMPATh OCHOBAaHMS W KPUTEPUHU Ul KIacCU(PUKALMM, YCTAaHABIMBATH HMPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTh JIOTMUECKOE PACCYXkIECHUE, YMO3aKIOUeHUE (MHAYKTUBHOE, IEIYKTUBHOE U IO AaHAJIOTUH) U JIeJIaTh BHIBOJIBI;

- aHAJIM3UPOBATH (PU3UYECKOE SIBJICHUE;

- QHAJIM3UPOBATH NIOJyYCHHBIN OTBET;

- KJ1acCU(pULMPOBATh MPEJUIOKEHHYIO 3a71auy;

- BJIaJICHUE OCHOBHBIMH AJIFOPUTMAMMU PELLICHUA 33]a4, Pa3JINYHbIMUA METOJaMU, IpPUEMaMH PELICHUs 3a/1a4;

- YMEHHUE CO3/1aBaTh, IPUMEHSITh U IPE0OPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIEIIN M CXEMBI IS PELIeHUs] yUeOHbIX U II03HABATENIbHBIX 3a/1a4;

- BJIaJICHUE HaBBIKOM CMBICJIOBOTO YTEHUS.

KoMMyHMKaTHBHbBIC YHUBEPCAIbHbIC YU€OHbIE JICHCTBUS

- YMEHHUE OPraHU30BbIBAaTh YUEOHOE COTPYJHUUYECTBO U COBMECTHYIO JIEATEIbHOCTD C YIUTEIEM U CBEPCTHUKAMU;

- yMeHue paboTaTh WHAWBUIYAJIbHO U B TPYIIE: HAXOAUTh O0IIee pelIeH!ue Ha OCHOBE COTIACOBAHUS MO3UIIHIA;

- yMmeHHe (GOpMYIUpPOBaTh, ApPryMEHTHPOBATH M OTCTaMBaTb CBOE MHEHHE; - YMEHHE OCO3HAHHO MCIIOJb30BaTh pEUEBbIE CPEICTBA B
COOTBETCTBUU C 337a4eil KOMMYHUKALUN Ul BBIPQXKEHHSI CBOUX MBICIIEH, IUIAHUPOBAHMS U PETYIISALIMM CBOEH AEATEIbHOCTH, IIPOrOBapUBaTh BCIIYX
peleHue 3a/1auu; - BIaJIeHUe YCTHOM U MMCbMEHHON (PM3UYECKOM peublo, MOHOJIOIMYECKOW KOHTEKCTHON PeUblo.
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OCHOBHOE COJAEPKAHUE ITPOI'PAMMBI 11kaacce
(170 4 (5 4 B Hene110))
1 .Paznen «daekrpoamHamuka» (50 u)
«I1oCTOSIHHBIN ANEKTPUUECKUN TOK» (14)

Onexrpocratuka. Cuna Toka. Mcrounuk Toka. 3akoH Oma /17151 OJTHOPOIHOTO MPOBOHMKA (ydacTka 1emnu). ConpoTUBIIEHUE POBOIHUKA

3aBUCUMOCTb Y/ICIBHOTO COMPOTHBJICHUS MPOBOJHUKOB U TOJIYIPOBOJHUKOB OT Temmeparypbl. CaepxmpoBoauMocTb. CoenuHeHHe
MPOBOJIHUKOB. Pacuer conmpoTuBIeHUs 3MEeKTpUUecKux 1enei. 3akon Oma [uis 3aMkHyTo# 1enu.Pemenne 3agayu. Pacuer cuibl TOka U HaNpsDKEHUS B
ANEKTPUUECKUX MermsiX. M3mepeHune cuiabl TOKa M HamnpspkeHus. TerioBoe ACMCTBUE 3JIEKTpUYEecKOro Toka. 3akoH JDxoyms-Jlenma. [lepemaua
MOIITHOCTH 3JIEKTPUYECKOTO TOKA OT UCTOYHUKA K MOTPEOUTEIIO.

«Marnetuzm»(14 )

MaruuTtHOE B3auMoAeicTBHE. MarHuTHOE MOJE€ 3JEKTPUYECKOr0 TOKAa. JIMHMM MarHUTHOW WHAYKUHMH. J[efCTBHE MAarHMUTHOTO MOJISI Ha
npoBoHUK ¢ TokoMm. Cmiia Ammepa. Pamka ¢ TOkOM B OJJHOPOJIHOM MarHUTHOM ToJjie. [[eficTBre MarHUTHOTO TOJISl Ha JBHXKYIIUECS 3apsKEHHBIE
yactuiel. Cuna Jlopenma. Macc-cniektporpad u mukiaoTpoH. [IpocTpaHCTBEHHBIE TPAEKTOPUH 3aPSKEHHBIX YaCTUIl B MATHUTHOM ToJie. MarHuTHBIE
JIOMYIIKH, pajuaIiioHHbIe mosica 3emuid. B3aumonelicTBue >JEKTPUUYECKUX TOKOB. MarHUTHBIA MOTOK. DHEPrys MarHUTHOTO TOJIs TOKa. MarHuTHoe
nosie B Beniectse. deppomarueTnsm.

« DnekrpomarseTuzmy. (11 )

O/1C B npoOBOJHUKE, MBUXKYIIEMCS B MATHUTHOM IoJie. DJIEeKTpOMarHuTHass MHIYKIHs. CriocoObl MoTydeHuss HHIYKIIMOHHOTO ToKa. OMbITHI
I'enpu. Hcnonp3oBaHMe 3NEKTPOMATHUTHOM WHAYKIMH. ['€HEpHpOBaHHE IEPEMEHHOIO JJIEKTPUYECKOro Toka. lIlepemaua snekTposHeprun Ha
paccTosiHUE.

N3ydenue siBiIeHUS SIEKTPOMArHUTHON WHTYKIIUH.

JlabopaTtopHnas pabota Ne 1 mo Teme «/3ydeHne siBJICHUS AIEKTPOMArHUTHON MHAYKITUH

«enu nepemMeHHoro Toka». (11 4.)

BekropHble nuarpamMMbl A OMMCaHMs NEPEMEHHBIX TOKOB M HampsbkeHWil. Pesucrop B menu nepemeHHoro toka. KonaeHcatop B uemnu
nepeMeHHoro Toka. Karymka HMHIYKTUBHOCTM B LIE€NU INEepeMEHHOro Toka. CBOOOJHBIE TapMOHMYECKHE 3JIEKTPO-MarHUTHbIE KOJIeOaHUS B
KosiebarenbHOM KOoHType. KosebaTenbHblii KOHTYp B LIENU NEPEMEHHOro Toka. [IpuMecHbIN MOIynpOBOJIHUK — COCTABHAs 4aCTh HJIEMEHTOB CXEM.
[TonynpoBoagHUKOBBIN Ar0a. TpaH3ucTop.

2.Paznenn «JIeKTPOMATHUTHOE U3JydeHue» (45 4)
«M3nydeHre u mpueM dIeKTPOMArHUTHBIX BOJH paaro u CBY-auanasonay (8 4)
DNEeKTpOMarHUTHbIE BOJIHBL. PacrpocTpaHeHue 371€KTPOMarHuTHBIX BOJIH. DHEPrus, IepeHOCUMast 3J1eKTPOMarHUTHBIMU BOJIHaMU. [laBneHue u
UMITyJIBC DJIEKTPOMArHUTHBIX BOJH. CHEKTp 3JIEKTpOMAarHuTHeIX BoJH. Pamno- m CBY-BonHbl B cpenactBax cBs3u. PammorenedoHHas CBsI3b,
paaroBeIIaHHe.

«['eomerpuueckas ontukay (17 4)

[Tpunun [oitrenca. Otpaxkenue BoaH. [Ipenomnenue BonH. [ucnepcus cera. [loctpoenue nzoOpaxeHui U XoAa JIyde MpH NpeIoMICHUH
ceta. JIunssl. CoOupatomiue yuH3bl. V300paskeHue npeaMera B coduparoriei nunze. @opmysa TOHKOM cobuparomieil muH3bl. PaccenBaroniue JIMH3BL
N306paxxenue mpeaMera B pacceuBaromieid guH3e. DOKYyCHOE paccTOSHME M ONTHYECKas CHjla CUCTEMbl M3 JBYX JIMH3. UenoBedueckuil ria3 Kak
onrtuyeckas cucrema. OnTuyeckue npuOopsl, yBEIMUUBAIOIINE YT O 3pEHHUSL.

JIaGopatopHas pabota Ne 2 o Teme «M3MepeHne nokasarens MpeJIoMIICHHUs CTEKIIa».
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«BoaHoBas ontukay (8 4)
Wutepdepennus BoaH. BzanMuoe ycusienue u ociabiieHue BOJH B mpoctpancTse. MHTepdepenus ceera. Judpakuus ceera. Audpaxnmnonnas
pereTka.
JIaGopatopnast padora Ne 3 mo Teme «HaGmionenune muTepdepeHun u audpakimun csera», Ned. «l3MepeHne ATUHBI CBETOBOW BOJIHBI C
MTOMOIIIBIO TU(GPAKIUOHHON PEIIETKHI».

« KBaHTOBas TEOPHS IEKTPOMArHUTHOTO U3JyYeHHUs BemecTBay (12 )

TernnoBoe uznyuenune. @otorddexr. KopnyckynspHo-BosHOBOH ayanu3M. BomHoBwie cBoiicTBa wactui. Crpoenue aroma. Teopust atoma
BoJiopoJa. [lornomenue u usnyuenue ceera aroMoM. Jlazepbl. DiieKTpuuecKuil pa3psij B rasax.

JlaboparopHas padota Ne 5 mo Teme «HaluroieHre TMHEHYATOrO U CIUIONITHOTO CIIEKTPOB UCITYCKAHUS».

3.Pa3nen « ®u3nka BbICOKMX JHEPIrUil U 3J1eMeHThI acTPOGU3UKH » (22 1)
«Pu3nka aroMHOro sipa» (104)

CocTaB aTOMHOTO si/ipa. DHEPrus CBSI3M HYKIOHOB B spe. EcTecTBeHHas pajinoakTUBHOCTb. 3aKOH paJHOaKTUBHOIO pacnajia. MickyccTBeHHas
PaguMoOaKTUBHOCTE. lCIonb30BaHWE JHEPrUU JAeNeHus sAnep. SnepHas osHepretuka. TepMmosiaepHsld cuHTe3. fnepHoe opyxue. buonormueckoe
JIEMCTBUE PAMOAKTUBHBIX U3ITYYCHUH.

JlaboparopHas padota Ne 6 o Teme «M3ydeHne B3auMoA€CTBUS YaCTHUII U sIIEPHBIX peakuuil (1o ¢poTtorpadusm)».

«DlIeMeHTapHbIe YacTUIBY(6 1)

Knaccudukanus AJIeMEHTapHbIX yacTull. JlenToHel kak (QyHAaMeHTanbHble dYacTulbl. Kriaccudukamuss u  CTpyKTypa aJpOHOB.

B3anmonericTBue KBapKoB.

«Ctpoenue Beenennoit» (6 ac)
Pacmmpsiromasicst Beenennas. 3akon Xa606:1a. BospacT u pazmeps! Beenennoit. bosbioii B3peiB. PenukroBoe nznydenne. Kocmonornueckast Moieib.
4.Paznen « Pemenue 3agau» (8 4)
5.Pa3nen « ®usnyeckuii npakTuxkym» (20 4)
6.Paznen O0o0mawee mnoBropenue (25 4)




TemaTuueckoe IJIAHUPOBAHME C YKAa3aHUEM KoJIn4YeCTBa 4aCo0B,
OTBOAMMBbBIX HA OCBOCHHC Ka)I(IlOﬁ TEMbI

Ne Ha3Baunue Tem KounuyecTBo B Tom unciie B Tom umciie
OTBOUMBIX KOJIHY€eCTBO KOJIUY€eCTBO
4acoB KOHTPOJIbHBIX PadoT J1adopaToOpHBIX padboT
1 DJIEKTPOANHAMUKA 50 4 1
2 DJIEKTPOMArHUTHOE U3JIyYeHue 45 4 3
3 ®Du3nKa BLICOKHX JHEPTHii ¥ 3J1eMEeHThI acTPOPU3UKH 22 1 1
4 Pemenne 3apau 8 - -
du3nyecknii NPAKTHKYM 20 1 10
6 O0o0mIaoIIee MOBTOPEHUE 25 - -
nUTOo1roO 170 10 15




TemaTtnuyeckoe manuposanue no pusuke 11 kiaace (5 4 B Hexe110).
Y4yeOnuk: @usuka 11 kiaace (yriay0aeHHbIH YPOBEHb)

Ne Jara Jara Tema ypoka Yacos
n/n IJIaH pakr
[ocTosinubIM j1eKTpUYecKknii TOK (144.)
1. [ToBTOpenue matepuana 10 kinacca u3 pazzaena « neKTpocTaTukay. MHCTpyKTax 1Mo TeXHHKe 6€30MacHOCTH 1
2. Cuna Toka. ctounuk Toka 1
3. 3axkon Oma JyIst OJTHOPOJHOTO MPOBOJHUKA (Y4acTKa IeTIH) 1
4, ConpoTuBieHHe MPOBOJHHUKA 1
5. 3aBUCUMOCTD yJICIIBHOTO COTIPOTHBIICHHUS ITPOBOJIHUKOB U TIOJIYITPOBOTHUKOB OT TEMITEPaTyPHI. 1
CBepXIpPOBOJIUMOCTh
6. CoenMHEHHE TTPOBOTHUKOB 1
7. Pacuer conpoTUBIIEHUS SNEKTPUUECKUX LIETIEH 1
8. 3akon Oma JyIs 3aMKHYTOH 1ern 1
9. Pemenue 3a1a4. PacueT critbl TOKa M HANPSKSHHSI B SJICKTPUUYSCKUX METIIX 1
10. W3mepenue CriTbl TOKA U HANIPSHKCHHUS 1
11. TermmoBoe nelcTBUE ANEKTPUUECKOTO ToKa. 3akoH Jxoynsa-Jlenna. [lepegaya MOITHOCTH ANEKTPUUECKOTO TOKA OT 1
HWCTOYHHKA K MIOTPEOUTEITIO.
12. Pemenne 3ama4. [ToarotoBka k KOHTPOIBHOM padboTe 1
13. KontpoabHas pa6ora Nel [ToCTOSIHHBIN AIEKTPHUYECKUI TOK 1
14, PaboTa Hag omuOKaMu. DIEKTPUUECKHU TOK B pacTBOpaxX M paciuiaBax dJIeKTPOJIUTOB 1
Marunerusm (14 4)
15 MaruutHoe B3auMoieiicTBUe. MarHUTHOE NOJIe 3JIEKTPUYECKOTO TOKa. 1
[TepBuuHbIll THCTPYKTaX Ha paboyem mecte Ne68.
16 MarnuTHoe noJie. JINHUM MarHuTHON MHTYKIIUH. 1
17 JleficTBME€ MarHUTHOTO TI0JISI HA MPOBOJAHHUK C TOKOM. 1
18 Pamka ¢ TOkOM B OJTHOPOJTHOM MarHMTHOM ITOJIE. 1
19 JleiicTBre MAarHUTHOTO TOJISl HA IBIKYIITUECS 3aPsKEHHBIE YACTHIIBL. 1
20 Macc-cnekrporpad v MUKIOTPOH. 1
21 [IpocTpaHCcTBEHHBIE TPACKTOPUHU 3aPSKEHHBIX YaCTUIl B MATHUTHOM TIOJIE. 1
22 Pemenue 3agau: "MarautHoe nose". 1
23 B3aumoneiicTBue NEeKTpHUECKUX TOKOB. B3anMoneiicTBre IBMKYIIMXCS 3apsiIOB. 1
24 MarHuTHBIN TOTOK. 1
25 OHeprust MarHUTHOTO NOJISL TOKA. 1




26 MaruauTtHoe 1oJjie B BemecTse. DeppoMarHeTusM. 1
27 Pemenue 3anau: "B3aumoielicTBUE TOKOB, JHEPT M MArHUTHOT'O NOJIsl TOKaA ". 1
28 KonTpouabHnas pabora Ne2«Maruetuzm». 1
duektpomardeTusm (114)

29 O/1C B IpOBOAHMKE, IBHKYIIMXCS B MArHUTHOM IOJI€. 1
30 DJNEeKTPOMAarHUTHAS HHIYKIWH. 1
31 DneKTpOMarHUTHAasi UHIYKIHH. 1
32 CriocoObl HHYITUPOBAHMS YJICKTPUIECKOTO TOKA. 1
33 JlaGopaTopuas padoralNe 1 no Teme «V3yueHue sBICHHS SIEKTPOMATHUTHON HHTYKITU 1
34 Onsitel ['enpu. Camounaykius. 3J1C caMOMHIYKITUH. 1
35 Hcnonp30BaHue JIEKTPOMAarHUTHOW WMHIYKIUU 1
36 I'eHepupoBaHUe IEPEMEHHOTO JICKTPHYECKOTO TOKA. 1
37 ITepenaya 3neKTpOIHEPTUH HA PACCTOSIHUE. 1
38 Pemenue 3a1a4 o Teme «AJIEKTPOMArHUTHAS WHIYKITHSD) 1
39 KonTpoabHas padoraNe 3 o Teme « DNEKTPOMArHUTHAS WHITYKITHSDY 1

«enn nepemeHHoro tokay. (11 4) ‘
40 BekTopHbIe TrarpaMMBbl sl OMTMCAHUS IEPEMEHHBIX TOKOB M HAIPSHKCHUH. 1
41 Pe3ucTop B 1enu nepeMeHHOro TOKa. 1
42 KonneHncarop B 1ienu nepeMeHHOro ToKa. 1
43 Karymika vHIYyKTUBHOCTH B IIETIH IIEPEMEHHOTO TOKA. 1
44 Pemenne 3amau: « [lepeMeHHBIN TOKY. 1
45 CB00O0JHBIC TAPMOHHYECKHE DJIEKTPOMArHUTHBIE KOJIeOaHUs B KOJICOATEIIbBHOM KOHTYPE. 1
46 KosnebaTenpHbIN KOHTYP B IETTH IEPEMEHHOTO TOKA. 1
47 [TpuMecHBIN TOTYIPOBOJHUK—COCTaBHAS YaCTh JICMEHTOB. 1
48 [TonynpoBoAHMKOBBIH a0, TpaH3uCTOp 1
49 Pemenue 3amgau: «IlepemensIii TOK». 1
50 KonrpoJsbHnas padora Ne 4 «IlepeMeHHbIN TOK». 1

II. 9JIEKTPOMAT'HUTHOE U3JTYYEHHUE (454)
«/3J1y4eHHe ¥ IpueM 3JIeKTPOMArHUTHBIX BOJIH paauo 1 CBY guana3onay. (84)

51 DJIEKTPOMAarHUTHbIE BOJIHBI. 1
52 PacnipocTpaneHue 35eKTpOMarHUTHBIX BOJTH. 1
53 DHeprus, NepeHoCHMasi dJIeKTPOMAarHUTHBIMHA BOJTHAMH. 1
54 JlaBJieHHE U UMIYJIBC 3IEKTPOMArHUTHBIX BOJIH. 1
55 CIIeKTp 2JIEKTPOMAarHUTHBIX BOJIH. 1
56 Pagno - u CBY - BonHbI B cpefcTBax cBs3M. PaguoreneonHas cBs3b, paJliOBELIaHUE. 1
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57

Pemenue 3anau «M3myuenue u npuem 3J1€KTpOMarHUTHBIX BOJIH paano u CBY nuanazonay.

1
58 KonTposabHnas padora Ne S«/3nyyeHue u npueM 31eKTpOMarHMTHbIX BoJIH pajguo u CBY auanasoHay. 1
«[eomerpuueckasi ontuka» (17 4). ‘
59 [Tpunnun [tolirenca. OTpaskeHue BOJH. 1
60 [Ipenomienne BOJIH. 1
61 [TosiHOE BHYTpEHHEE OTpakeHue cBeTa. [IpenesbHbIi yroa OTpaKeHUsI. 1
62 JlabopaTopuas pa6ora Ne2 «M3mepeHune nokasaressi MpeIOMIICHUS CTEKIIA. 1
63 Pemenwue 3amau: "Pacnpocrpanenue cera'. 1
64 Jucnepcust ceera. 1
65 [TocTpoenne n3o0paxeHuit U Xo/a JIydel Mpu MPeIOMIICHUHN CBETA. 1
66 KoutpoJabHas padora Ne 6«OTpakeHre U MPeIoMIIEHUE CBETAY. 1
67 JIuH3EIL. 1
68 CoOlwuparomue JIMH3HI. 1
69 N300pakeHune nmpeaMera B COOMparomiei JTMH3e. 1
70 dopmyra TOHKOH COOMpArOIIEH JIMH3HI. 1
71 PaccenBaromye TUH3HL. 1
72 N3o06paxenue npenMera B pacCEUBAIOIICH JIMH3E 1
73 @DOKYyCHOE pacCTOSIHUE U ONTUYECKasi CUJIa CUCTEMBI U3 IBYX JIMH3. UeloBeUeCKHil I11a3 KaKk ONTHYECKasl CHCTEMA. 1
74 OnTruyeckne MpruOOpkl, YBETUUHBAIONINAE YTOJI 3PEHUSL. 1
75 KoutpoabHas pa6ora Ne7 «['eomeTpryueckasi ONITUKA. 1
«BoaHoBasi onTuka» (84) \
76 Wutepdepentius BoJH. 1
7 B3anMuoe ycusnienue u ociabieHre BOJIH B IIPOCTPAHCTBE. 1
78 Wurepdepennus cera. 1
79 Judpakuus cBeTa. 1
80 JlabopaTopHas pa6ora Ne3 «Habmonenne narepdepeHuy u qudpakiuyi CBETay. 1
81 JludpakiuroHHas penieTka. 1
82 JlabopaTopnas pa6ora Ned «/I3MepeHne UIMHBI CBETOBOI BOJHBI C TOMOIIBIO TU(PAKIIMOHHON PEIIETKI. 1
83 KountpoJsbHas padora Ne§ «BonHoBast ontukay. 1
«KBaHTOBasi TeOpPHUsI JIEKTPOMATHUTHOI0 U3J1y4eHHs BemecTBay (124)
84 TenoBoe n3nyyeHue. 1
85 Do1odPdexT. 1
86 Pemenue 3a1a4 nmo reme «PoTorpdexr» 1
87 KopnyckynsipHO-BOJIHOBOH AyaJIu3M. 1
88 BosiHOBBIE CBOICTBA YacTHII. 1




89 CrpoeHue aToMma. 1
90 Teopus atoma Boiopoa. 1
91 [Tornouenue u n3JIy4eHue CBETa aTOMOB. 1
92 JlabopaTopHasi padora Ne5 «HaOnroieHre CIDIONTHOTO W JIMHEHYATOTO CIIEKTPOB UCITYCKAHMSD. 1
93 Jlazepsl. 1
94 Pemenue 3a1au o Teme « KBaHTOBas TEOPHS SJCKTPOMArHUTHOTO H3TYUICHUSDY 1
95 KonTposabHas padora Ne9 «KBaHTOBas TeOpus 3JIEKTPOMArHUTHOIO U3JTYYEHHMsI BEIIECTBAY. 1
HI.OU3UKA BBICOKAX DHEPT U u >1ementsl acTpodu3uku (22 )
« Ousuka atoMHOro sigpa» (10 u).
96 CocTaB aTOMHOTO sJIpa. 1
97 DHeprus CBI3U HYKJIOHOB B SiIpe. 1
98 EctecTBeHHast paIMOaKTUBHOCTb. 1
99 3aKoH paJMOaKTUBHOTO pacmaja. 1
100 VckyccTBeHHAs paliOAKTUBHOCTb. 1
101 JlabopaTopHasi pa6ora Ne6 «/13yuenne B3auMoJeNCTBUS YaCTHUIL U SIAEPHBIX peakuuit (o dotorpadusm)» 1
102 Hcnosib30BaHme SHEPTUH JICICHUS sJIep. SIiepHast SHepreTHKa. 1
103 TepmosiiepHBIN CHHTES. 1
104 SAnepHoe opyxue 1
105 buonorndeckoe neicTBHE paTMOAKTUBHBIX H3TyYCHUN 1
«JieMeHTapHbIe YacTUulb» (6 4)
106 Knaccudukanuys snemeHTapHbIX YacTHII. 1
107 JlenToHb! KaK HyHITAMEHTAIHHBIC YACTHUIIBI. 1
108 Kiaccudukanus u cTpykTypa aapoHOB. 1
109 B3anmMoielictBue KBapKoB. 1
110 Pemenne 3aga4 mo reme « @U3KMKa BEICOKUX SHEPTHI. 1
111 KontpoJabHas pabora Ne 10 «Dusrka BEICOKUX SHEPT Ui 1
«Ctpoenue Becenennoii (6 1)»
112 Pacmmpsiromasics Beenennas. 3akon Xa60:a. 1
113 Kocmonoruueckast mosiens panHeil Becenennoil. Opa uznydeHus. 1
114 PenukroBoe nznyuenune. Kocmosnoruueckas MOeb. 1
115 O06pa3oBaHMe TaTaKTHK. 1
116 OTaIbl SBOJIOUN 3BE3. 1
117 CoBpeMeHHbIE MPECTABICHUS U O MTPOUCXOXKICHUHU U 3BOJIONMHN BceneHHoil. 1
IV.Pemienue 3agau (8 u)
118 ‘ Pemenue 3anau « DIeKTpoIMHAMUKAY. 1
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119 Pemenue 3a1au « DIeKTpoIMHAMUKAY. 1
120 Pemienue 3a1a4 «QIeKTPOMarHUTHBIE KOJICOAHMSD. 1
121 Pemienue 3a1a4 « DIeKTpOMarHUTHbIE KOJIEOaHUD. 1
122 Pemenue 3a1a4y «91€KTpOMAarHUTHBIE BOJIHBDY. 1
123 Pemenue 3anauy «KBanroBas (usukay. 1
124 Pemenue 3anau «KBanroBas Qusukay. 1
V.OU3NUYECKHN IIPAKTUKYM (20 u)
125- [Ipaktudeckas padora Nel «Pacmmpenue npeienoB n3MepeHus: aMIepMeTpay. 2
126
127- [Ipaktuueckas padota Ne2 «Pacmupenne npeiesoB u3MepeHus: BOIbTMETPAY. 2
128
129- [IpakTnueckas padorta Ne3 «MccnenoBanue 3MeKTPOMArHUTHBIX KOJIEOaHUH B KOHTYpE C TIOMOIIIbIO 2
130 ocrruiorpaday.
131- [Ipaktuueckas padota Ned4 "3yueHnne pe3oHaHca B JEKTPUIECKOM KOJIeOaTeIbHOM KOHTYype". 2
132
133- [IpakTueckas padota Ne5"U3mepenune KII/] reneparopa nepemeHHoro Toka". 2
134
135- [Ipaktuueckas padota Ne6 "M3yuenne 3akona Oma Jyist 1IeNH IEPEMEHHOTo ToKa'". 2
136
137- [IpakTrueckas padota Ne7 "M3yuenne ycTpoicTBa u paboThl TpaHchopmaropa'. 2
138
139- [Tpaktrueckas padota Ne8 "['pagynpoBaHue CIIEKTPOCKOTIA U HAXO0XKICHUE IJTUHBI CBETOBOU BOJIHBI" . 2
140
141- [IpakTrueckas padota Ne9 "HMccnenoBanue 3aBUCUMOCTH TOKa (DOTOZJIEMEHTA OT OCBEIIEHHOCTH U TIOCTPOCHHUE 2
142 rpadguka TaHHOW 3aBUCUMOCTH" .
143- [Tpaktuueckas padota NelQ "V3yuenue ycTporicTBa 1 paboThl TpaHchopmaropa'. 2
144
145 Hrorosoe TectupoBaHue (151 JUATHOCTUKH ) 1
VI. IloBTOpenue (25 4).
Mexanuka (6 1)
146 Kunemartuka marepuanbHoit Touku. §1— 16 (yuebnuk 10 xmacca).
147 Kunemartuka marepuansroi Touku. §17, 18 (yuebnuk 10 kmacca).
148 Jlnnamuka maTepuanbHOi Touku. §19— 27 (yuebnuk 10 xmacca).
149 3akoHbl coxpaHeHus. § 28—36 (yueOnuk 10 knacca).
150 JluHamuka nepuouueckoro apmwkeHus. § 37—40 (yuebuuk 10 knacca).
151 PenstuBucrckast Mexanuka. 841—45 (yuebnuk 10 kinacca).
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Mouiexkyasipaas ¢pusuka (5 1)

152 MoJtekynsipHO-KUHETHYECKast Teopus uaeanpHoro raza. §46—53 (yae6nuk 10 kmacca).
153 Tepmoaunamuka. §54—59 (yue6nuk 10 kmacca).
154 Kunkocts u map. §60—65 (yae6nuk 10 kmacca).
155 Teepnoe teno. §66—69 (yuebuuk 10 xmacca).
156 Mexanuveckue 1 3ByKOBbI€ BOJIHBI. §70—74 (yuebnuk 10 xnacca).
duiekTpoAnHaMuKa (74) - [24 Ha MPOMEKYTOUYHYIO aTTeCTalMIo|
157 CuJibl 3JIEKTPOMArHUTHOTO B3aMMOICHCTBUS HEMOABIKHBIX 3apsaaoB. §75—81 (yuebnuk 10 xnacca).
158 DHeprus NeKTPOMarHuTHOTO B3aUMOIEHCTBUS HEMOABMKHBIX 3apsa10B. §82—90 (yuebnuk 10 knacca).
159 [TocTosHHbIM anekTpuyeckuit Tok. §1— 10 (yueOnuk 11 xnacca).
161 [TocTosHHbIM anekTpuyeckuii Tok. §11— 16 (yuebnuk 11 kacca).
162 Marnetusm. §17—30 (yuebnuk 11 xiacca).
163 OnektpomaraeTu3M. §31—37 (yueOnuk 11 kmacca).
164 OnexkrpomarHeTusm. §38—46* (yue6uuk 11 xmacca).
JJIeKTPOMArHuTHOE M3Jay4eHue (5 4) [24 — Ha MPOMEKYTOUHYI0 ATTECTALUIO]

164 W3nyuenue u npuem 31eKTpoMarHUTHBIX BOJIH paano u CBY nuanazona. §47—53 (yueOnuk 11 kiacca).
165 I'eomeTrpuueckas ontuka. §54—61 (yuebnuk 11 kmacca).
166 I'eomerpuueckas ontuka. §52—67* (yuebnuk 11 kmacca).
167 BonnoBas ontuka. §68—72 (yaeOnuk 11 kmacca).
168 KBanToBas Teopus 3JeKTpoMarHuTHOTO u3aydeHus Bemectna. §73—80 (yuebnuk 11 kmacca).

Du3nKa BLICOKUX dHeprui (2 1)
169 ®dusnka atomHoro sapa. §81—89 (yuebnuk 11 kacca).
170 DOneMeHTapHbIe yacTuibl. §90—93 (yuebnuk 11 kimacca).
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