Pa6ouas nporpamma no ®U3UKE 10-11 kaacce (mpo¢puiibHbIii ypOBeHb)

IHosicHuTeBbHASA 3aMHMCKA

[IporpaMmma 1o (¢u3HMKEe cOCTaBlieHa HAa OCHOBE (elepabHOTO KOMIIOHEHTa [ 0CymapCTBEHHOTO CTaHmapTa cpeaHero (MoJHOoro) oOmiero oOpa3oBaHUS U
[TpumepHoOii TporpaMMel 1o GU3UKE.

HN3yvenue pu3uku HA NPOPUILHOM YPOBHE CpeaHEro (MoJHOro) 001ero 00pa3oBaHuA HANMPABJIEHO HA TOCTHKEHUE CICAYIONMX IeJIei:

- OCBOGHHE 3HAaHUM O MeToJaX HAy4HOIO IO3HAHUS HPUPOABI; COBPEMEHHOW (pU3MuUecCKOW KapTHHE MHUpa: CBOMCTBaxX BEILECTBA M IOJIS, MPOCTPAHCTBEHHO-
BPCMCHHBIX 3aKOHOMCPHOCTAX, TMHAMHUYCCKUX W CTATUCTHUYCCKHX 3aKOHaX IMPHUPOAbI, DJICMCHTAPHBIX YaCTUIAX U (I)yHI[aMCHTaJ'ILHbIX BSaHMOHCﬁCTBHﬂX, CTPOCHHUU U
9BOJIONMU BceneHHol; 3HaKOMCTBO € OCHOBaMHM ()YHJAMEHTAJIbHBIX (DU3NYECKUX TEOpPUH — KIACCHYECKOM MEXaHHKH, MOJIEKYJIIPHO-KUHETHYECKOH TeopuH,
TCPMOJHHAMUKU, KJ1aCCUYECKOMH AJICKTPOANHAMUKU, CHCHH&HBHOﬁ TCOPUH OTHOCUTCIIBHOCTH, DJICMCHTOB KBaHTOBOU TCOPUH,

- OBJIAJICHUE YMEHHSIMHU MPOBOAUTH HAOIIOACHUS, IUNIAHUPOBATH U BBINOJIHATH SKCIIEPUMEHTHI, 00pabaThIBaTh Pe3yIbTaThl H3MEPEHHUH, BBIIIBUTAaTh THIIOTE3bI U
CTPOUTH MOJICJIH, YCTAHABIMBATH TPAHUIBI UX TIPUMEHUMOCTH;

- MPUMEHEHHE 3HAHUHU A1 OOBSACHEHHS SBICHHN NMPUPOABI, CBOMCTB BEIIECTBA, NPUHIMIIOB PAaOOTHl TEXHHUUECKUX YCTPOMCTB, pemieHus (pu3nyeckux 3anad,
CaMOCTOSITETILHOTO MproOpeTeHus HHpOopMaIu (GU3NUECKOTO COACPIKAHMS M OIICHKH JTOCTOBEPHOCTH, MCIIOJIB30BAHUSI COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJOTHHI C
LEJIBIO TIOUCKA, TepepadOTKU U MPEIbsIBICHHS y4eOHOM U HAyYHO-TIOMYJISIPHOM HHpOpMAaLUH 10 pu3uKe;

-pa3BUTHE TO3HABATEJIbHBIX HMHTEPECOB, WHTEJUIEKTYaJIbHBIX W TBOPYECKHX CHOCOOHOCTEH B mpolecce pemeHus (U3UYeCKuX 3a7ad M CaMOCTOSTEIHLHOTrO
nproOpeTeHNsI HOBBIX 3HAHWM, BHIIOJIHEHUS 3KCIIEPUMEHTAIIBHBIX UCCIIeI0BAHU, OTOTOBKH JI0KIA0B, pe(hepaToB U IPYrUX TBOPUECKUX padoT;

- BOCIIMTAHHC Y6C)KJICHHOCTI/I B HCO6XOI[I/IMOCTI/I 000CHOBEBIBATH BBICKAa3bIBAEMYIO IMO3UIUI0, YBAXUTCIIBHO OTHOCUTLCA K MHCHHIO ONIIOHCHTA, COTPYAHHUYATH B
nmpouecce COBMCCTHOI'O BBIMMOJIHECHUS 3a/1a4; TOTOBHOCTH K MOpaJII)HO-:)TI/I‘ICCKOﬁ OIICHKEC MCIIOJIb30BAHUA HAYYHBIX I[OCTPI)I(CHPIfI; YBAXXCHU K TBOpLAM HAYKH U TCXHUKH,
o0ecreYnBaONIM BEAYIIYIO pOjib (PU3UKH B CO3/JaHMH COBPEMEHHOTO MUPA TEXHUKH;

- HCIIOJIb30BAaHUC HpI/IO6peTCHHI)IX 3HAHUU U YMCHHI;’I AJi1 pelICHUA TPAaKTUYCCKUX, XXHU3HCHHLIX 3aJa4, paluOHAJIbHOTO IPUPOAOIIOJIB30BaHHA W OXPaHbl
OKpY’KaroIen cpepl, o0ecrieueHus: 6€30MacHOCTH KU3HEIEATEIPHOCTH YeJIOBEKa U O0IIeCTBa.

Onucanne MmecTa y4e0HOro npeaMera B y4eOHOM IUIaHe
denepanbHblii 6a3uCHBIN yueOHbIH M1aH 11 00pa3oBaTenbHbIX yupexaeHuit Poccuiickoit @eneparuu orBoaut 350 4 1t 0043aTeNbHOTO U3ydeHus: GU3NKU

Ha MPO(QUILHOM YPOBHE CTYNEHH CpeHero (MmojHoro) obmero oopazoBanus. B Tom uucne B 10 u 11 knaccax mo 175 yueOHBIX yacoB U3 pacueTa 5 yuyeOHBIX daca
B HEJIEIIO.

Ilnanupyemble pe3ybTaThl H3yYeHHs Y4eOHOT0 MpeaMeTa
IInanupyembie pe3yabTaThl H3YUeHHs Y4eOHOI0 peaMeTa

B pesynbTaTte uzydenusi uznku Ha NpoUILHOM YPOBHE YUEHUK JTOJDKEH

3HATH/IIOHUMATD

-- cmblcn nowsmuil: GU3NYECKoe SBIeHHEe, GU3nUecKas BeIMYNHa, MOJIEIb, TUTIOTE3a, MPUHITUI, TTOCTYJIAaT, TEOPHs, MPOCTPAHCTBO, BpeMsl, MHEPIMAJIbHAS CUCTEMa
oTcueTa, MaTepuaibHasi TOYKa, BEIIECTBO, B3aUMOJICHCTBYE, WACAIBHBIN Ta3, pe30HAHC, DJIEKTPOMATHUTHBIC KOJIEOAHMs, ICKTPOMArHUTHOE TOJE, DJIEKTPOMArHUTHAS
BOJIHA, aTOM, KBaHT, (POTOH, aTOMHOE SAPO, Ne(PEKT MacChl, SHEPTHUS CBSI3U, paINOAKTUBHOCTD, MOHU3UPYIOIICEe H3TyUCHHUE, IUIAHeTa, 3Be3/1a, TaJlakTHKa, Beenennas;

-- CMBICT u3UHeCKUx eeiuyun. TIEpeMeIeHNe, CKOPOCTh, YCKOPEHHE, Macca, CHIIa, JaBlieHUE, UMITYJIbC, paboTa, MOIIHOCTh, MEXaHWYECKasi SHEPTHsI, MOMEHT
CWJIBI, TIEPHOJI, YaCTOTa, aMIUINTya KoJeOaHWH, JJTMHA BOJIHBI, BHYTPEHHSS SHEPTHs, CPEIHAS KMHETHYECKas YHEPrHs YacTHIl BEIIEeCTBA, a0CONOTHAS TEMIIEpaTypa,
KOJIMYECTBO TEIUIOTHI, y/AETbHAS TEIUIOEMKOCTh, yIENbHAs TEIUIOTa MapooOpa3oBaHUs, yAeNTbHAs TEIUIOTAa TUIABJICHHS, yACTbHAs TEIUIOTa CTOpaHUs, JIEeMEHTapHBIN
ANEKTPUIECCKUI 3apsi/i, HAMPSHKEHHOCTh AJICKTPUYECKOTO TIONSI, PA3HOCTh MOTEHITMAIIOB, 3JIEKTPOEMKOCTh, YHEPTHS SJICKTPHUECKOTO TIOJS, CHJIa SJIEKTPHUECKOTO TOKa,



JJIEKTPUYECKOE HANpsDKEHHE, AJIEKTPUYECKOE CONPOTUBIICHUE, SJCKTPOJBIIKYIIAs CHUId, MAaTHUTHBIM MOTOK, MHAYKLIWS MAarHUTHOTO IIOJIs, MHIYKTUBHOCTbH, DHEPTHUs
MarHuTHOTO I0JIs1, TOKa3aTelb PEJIOMIICHNUS, ONITUYECKask CUJIa JIUH3BL;

-- CMBICI QPU3UYeCKUX 3aKOHO08, NPUHYUNos u nocmynamos ((opMyIHpPOBKA, IPAHULIBI IPUMEHUMOCTH): 3aKOHbI AMHAMHUKN HbIOTOHA, MIPUHIMIIBI CYNEPHIO3ULIUU U
OTHOCUTENBHOCTH, 3aKoH [lackains, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMHPHOI'O TSATOTEHHsI, 3aKOHbI COXPaHEHUS 3HEPrUM, UMILyJIbCa U JIEKTPUYECKOro 3apsja,
OCHOBHO€ YpaBHEHHME KMHETHUECKOW TEOpUM ra3oB, YPaBHEHHE COCTOSIHUS H/EAIBbHOIO ra3a, 3aKOHbl TepMOAMHAMMKH, 3akoH KyioHna, 3akoH OMma ajs MONHOM Lemny,
3akoH [Dxoyins-JIeHna, 3aKOH 3JIEKTPOMArHUTHOW MHIYKLMH, 3aKOHBl OTPAKEHUS U NPEJIOMJICHUs CBETA, MOCTYJaThl CHELMAIbHOM TEOPUU OTHOCUTEIBHOCTH, 3aKOH
CBSI3U MacChl M HEPTHH, 3aKOHbBI (oTo3(dekra, mocrynaTsl bopa, 3aK0H paTnoaKTUBHOTO pacnaaa; OCHOBHBIE TOJ0KEHHUS U3y4aeMbIX (PU3NUECKUX TEOPHH U UX POJIb B
(GbopMHPOBaHUHN HAYYHOTO MUPOBO33PEHHUS;

-- BKIIAO POCCULICKUX U 3apYOENHCHBIX YYeHblX, OKa3aBIINX HAUOOJbIIee BIMSHNAE HAa Pa3BUTHE (PH3HKH,

yMeThb

-~ ONUCHIBAMb U O00BACHAMb pPe3yIbmamsl HAOMOOeHUU U IKCHePUMeHMO08: HE3aBUCHUMOCTh YCKOPEHHs CBOOOJHOTO MaJCHUS OT MAacChl MAJAOUIero Tela;
HarpeBaHue rasa IpU €ro OBICTPOM CHKAaTHM M OXJIaXJAEHHE NpU ObICTPOM pACIIMPEHMH; MOBBILICHUWE NaBJIEHUS ra3a MpU €ro HarpeBaHUM B 3aKPBITOM COCY/IE;
OpOYHOBCKOE JIBU)KEHHUE; 3JIEKTpU3alMsl Tel NPU MX KOHTAaKTe; B3aUMOJECHCTBHE NPOBOAHHUKOB C TOKOM; JAEHCTBME MArHMTHOTO IOJIS Ha IIPOBOJHUK C TOKOM;
3aBUCUMOCTb COIIPOTHBJICHHS IOJIYIPOBOAHUKOB OT TEMIIEPAaTypbl M OCBEILEHHs; 3JIEKTPOMAarHUTHAs MHAYKIUS; PACIPOCTPAHEHUE 3JIEKTPOMArHUTHBIX BOJIH;
ucrepcusi, tHTeppepeHius u qudpakiys CBeTa; N3Iy4eHHe 1 TOTJIOICHNE CBETa aTOMaMH, JJMHEWYaThie CIeKTPhI; PoTod(h(EKT; paaroaKTUBHOCTH;

-- NPUBOOUMb NPUMEPbI ONBIMOS, ULIIOCHMPUPYIOWUX, ITO: HAOIIOACHUS U 3KCIEPUMEHT CIY)KaT OCHOBOW JJIS BBIABWKCHMS TMIOTE3 M MOCTPOCHMS HAYyUHBIX
TEOPHIf; SKCIIEPUMEHT TO3BOJISIET MPOBEPUTh UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (hU3MYECKass TEOPHUs AAeT BOSMOXKHOCTh OOBSCHSTH SBICHHS MPUPOJBI U HAyYHBIC
daxTel; (uznyeckas TEOpUs TMO3BOJSET MPECKA3bIBATh €II€ HEW3BECTHHIC SBICHUS M MX OCOOCHHOCTH; NPU OOBSCHEHWH NPUPOAHBIX SIBJICHUH HUCIONB3YIOTCS
¢du3nueckrue MOAEIH; OAWH U TOT XK€ MPUPOTHBIA OOBEKT WIIN SBICHUE MOYKHO MCCIIEJ0BATh HA OCHOBE MCIOIB30BAaHUS PAa3HBIX MOJIENEH; 3aKOHbI (PU3UKH U (PU3UUECKUE
TEOPUH UMEIOT CBOH OIIPEJICICHHbIE TPAHUIIBI TIPUMEHUMOCTH;

-- ONUCHIBAMDb PYHOAMEHMATIbHbIE ONBIMbL, OKA3ABULUE CYUECEEHHOE GIUAHUe HA pazeumue Qu3uKu,

-- NPUMEHAMb NOJYYEeHHble 3HAHUSA OISl peUEeHUs PUUYECKUX 3a0a,

-- onpedenamyp. Xapakrep (pusnyeckoro npouecca no rpaduky, raduune, Gopmyie; IpoIyKThI SAEPHBIX PeAKLUil HA OCHOBE 3aKOHOB COXPAHEHUS 3JIEKTPUIECKOTO
3apsiia 1 MacCOBOTO YHCIIA;

-- u3Mepsams. CKOPOCTb, YCKOPEHHE CBOOOJHOrO MaJEHUs; MAcCy Telsa, IUIOTHOCTh BEIECTBA, CHIy, pabOTy, MOILIHOCTb, HEPTuio, KO3()OUIMEHT TpeHHs
CKOJIB)KEHUSI, BIAXKHOCTh BO3/1yXa, YAEIbHYIO TEIJIOEMKOCTh BEIIECTBA, YAEIbHYIO TEIUIOTY IUIABICHHUSA JIbJa, dJeKTpuueckoe comportusienue, J/1C u BHyTpeHHEe
COIIPOTHUBIICHUE MCTOYHMKA TOKA, I1OKA3aTelb MPEJIOMIICHUS BELIECTBA, ONTHYECKYIO CHIIY JIMH3bl, JJIMHY CBETOBOM BOJHBI; NMPEACTABIATh PE3YJbTaThl U3MEPEHUH C
YUETOM HX MOTPELIHOCTEMH;

-- NPUBOOUMb NPUMEPbL NPAKMUYECKO20 NPUMEHEHUs (YU3UIeCcKux 3HaHull: 3aKOHOB MEXaHUKH, TEPMOAMHAMMKH U 3JIEKTPOJMHAMUKU B HEPreTHUKE; PA3IUUHBIX
BUJIOB 3JICKTPOMArHUTHBIX U3Iy4EeHUH Ul Pa3BUTUS PAJUO- U TEICKOMMYHUKALUI; KBAHTOBOW (DM3UKU B CO3/1aHUM JIEPHON SHEPIeTUKH, JIa3€POB;

-- BOCHPUHUMAMb U HA OCHOBE NONYYEHHbIX 3HAHUU CaMOCMOAMEeNbHO OoyeHusams WH(POpPMaALUIO, coaepkallytocs B coolmeHusx CMU, HayuHO-NOMyJIsSpHBIX
CTaThsX;

-- UCNON5306amMb HOBbIE MH(POPMAITMOHHBIE TEXHOJIOTUU JJIS TIOUCKA, 0OpabOTKH M MpenbsaBieHUs HHOpMaMy 1Mo (U3MKe B KOMIIBIOTEPHBIX 0a3aX MaHHBIX U
cetsx (cetu MaTEpHETA);

HCII0/Ib30BaTh NMPHOOPeTeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOH 1eATeIbHOCTH U IMIOBCeHEBHOI JKM3HH [IA:

-- obecrieueHust OE30MACHOCTH JKU3HEIEATEIBHOCTH B MPOIECCE HCHOIB30BAHUS TPAHCHOPTHBIX CPEICTB, OBITOBBIX SJIEKTPONPHOOPOB, CPEICTB PagUoO- U
TEJIEKOMMYHHUKAIIUOHHOM CBA3H;

-- aHaJIM3a U OLIEHKU BIIUSHUS Ha OPraHU3M 4eJIO0BEKa M JPyTrue OpraHu3Mbl 3arpsi3HEHUs OKPYKaIOLIeH Cpebl;



-- PaMOHAIIEHOTO NTPUPOONIOIB30BAHNS U 3aIUTHI OKPYXKAIOIIEH Cpeabl;
-- onpezesieH!s] COOCTBEHHOM MO3UIIUH 110 OTHOLIEHUIO K HKOJIOTUYECKUM MpoOIeMaM U MOBEICHUIO B IPUPOIHON Cpee.

Pabouas nmporpammMa cocTtaBiieHa Ha OCHOBE aBTOpckoi mporpammsl . S1. Msikumesa (IIporpammsl amst 06meo0pa3oBaTenbHbIX yupexkaeHuil. dusuka.
Actponomusi. 7-11 ki1. / coct. B.A. KopoBun, B.A. Opinos. - M.: Jlpoda, 2011. - 334 ¢.) u OyaeT peanuzoBaHa Ha OCHOBE y4€OHUKOB:

1) Msikumes I'. S1. ®usuka. Mexanuka. 10 kiaacc. - M.: [lpoda, 2013.

2) Mskwumes I'. 5., CunsikoB A. 3. ®usuka. MonekynspHas pusuka. Tepmoaunamuka. 10 kimacce. - M.: Ipoda, 2013.

3) Mskumes I'. S., CunsikoB A. 3., Cio6onackoB b. A. ®usuka. Dnekrpoaunamuka. 10-11 knace. - M.; [Ipoda, 2013,

4) T. 51. Msikuies, A. 3. CunsikoB. @usuka. Konebanus u Boansl. 11 kiace. - M.; JIpoda, 2013.

5) I'. 5. Maxkumiesa, A. 3. CunsikoBa. ®usuka. Ontuka. Kanrosast pusuka. 11 xiacc. - M.; Ipoda, 2013.

TemaTuueckoe miannpoBanue yuedonoro npeamera 10 kiaace (Asrop nporpamms I'. 5. Msikuiies)
(175 gacoB)

Ne m\it HaunmenoBanue temsl (pazaena) KonunyecTBo uacoB Ha Temy (pazjen)
1 3apox/IeHUe U Pa3BUTHE HAYYHOr'O B3IJIs1/1a HA MUD 4
2 MexaHuka 64
3 JlaGopaTopHbIil MPakTUKYM 10 TeMe «MexaHuKay 12
4 MornekyisipHas ¢usuka. TepmoauHaMHuKa 34
5) JlaboparopHslil npakTukyM 1o Teme «MoekynsipHas ¢pusnka. TepMoJuHaMHUKa 8
6 DNEeKTpoAMHAMUKA 34
7 JlabopaTopHbIil NPaKTUKYM O TeMe «DJIEKTPOIUHAMUKAY 8
8 PesepBHoe Bpemst 11

HN3menenus B padoueii nporpamme (10 kaacc):
JlaGopaTopHBIi MPAaKTUKYM CUHATAEM IeJIecO00pa3HBIM IPOBOANTE B 11Ba dTana. B 10 kimacce mepsas 9acTh 1a00paTOPHOTO MPAKTHKYMa COCTOUT U3 paboT 1Mo Teme

«MexaHuKay, a BTOpasi 4acTh — 13 paboT no TeMaM «MomekynsipHas pusrka. TepMoaruHaMuKa» U « DIESKTPOAMHAMUKA.
Kpome Toro, gacte paboT u3 1a60paTOPHOTO MPAKTUKYMa CUUTAEM MPOAYKTHBHEE BBITIONHATH KaK (PPOHTANIBHBIE JJIS TYUIIETO YCBOCHHS M3yd4aeMOro MaTepuana;
Tema «Mexanuxay:

-- Jlabopamopnas paboma Ne 1 «HzmepeHue MeHOBEHHOU CKOPOCMU NPU PABHOYCKOPEHHOM OBUNCEHUU»
-- Jlabopamopnas paboma Ne2 «H3zmeperue yCKOpeHUst Npu pa6HOYCKOPEHHOM OBUNCEHUU MeLa»
-- Jlabopamopuas paboma Ne3 «Onpedenerue Ko3¢hghuyuenma sHecmxocmu npyiCUHbL»
-- Jlabopamopnas paboma Ned « Onpedenenue kod(phuyuenma mpeHus CKOAbICEHUA»
B cBs31 ¢ 3TUM, KOJTMYECTBO YacOB HAa M3YyYEHHUE TeMbl «MexaHuKa» yBelqnduBaeTcs Ha 4 49 (68 9), a KOJIMYECTBO YacOB JJaOOPATOPHOTO MPAKTHKyMa IO JaHHON
TeMme Ha 4 yaca ymeHsbIaetcs (ocraercs § 4.).
Tema «Monexyaapuas guszuka. Tepmoounamuxay:




-- Jlabopamopnas paboma Nel3 «Ilposepra 2a306vbix 3aK0H08»

-- Jlabopamopnas paboma Neld « Hzmepernue koa¢hhuyuenma noeepxHocmuo2o Hamsaicerust HeUOKOCMuU ¢ NOMOUBIO KANULIAPA»

B cBs3u ¢ 3THM, KOJIMYECTBO 4YacoB Ha M3ydeHHE TeMbl «MonekymspHas ¢usuka. TepMmoauHamuKka» yBenuuuBaercs Ha 2 4 (36 4), a KOJIMYECTBO YacoB
1abopaTOPHOTO MPAKTUKyMa TI0 JAaHHOHM TeMe Ha 2 yaca yMeHbIaercs (ocraeTcs 6 4.).

Tema « OnekmpoouHamMuKay:

-- Jlabopamopnas paboma Nelb «Onpedenenue yoenvnozco conpomusnenusi npo8OOHUKA»

-- Jlabopamopnas paboma Nel6 «Onpeodenenue I/{C u 6nympenne2o conpomugieHus UCmo4HuKa moxa»

B cBs31 ¢ 3TUM, KOJTMYECTBO YacOB Ha M3YYEHHE TeMbl «JIEKTPOAMHAMUKA» yBeanunBaeTcs Ha 2 4 (36 4), a KOJTMYECTBO YacoB J1a0OpaTOPHOTO MPAKTHKYMa TI0
JaHHOU TeMme Ha 2 Jaca yMmeHbmaercst (ocTaeTes 6 4.).

Taxum oOpa3zom, s TabopaTopHOro mpakTHKyma B 10 kiacce 3armanupoBaso 20 .

Temvl pabom 013 1a6OPAMOPHO20 NPAKMUKYMA O UZYYAEMbIM MEeMAaM 8bl0PAHbL HA OCHOBE UMelWe20Cs 8 Kabuneme Guzuku 000py008aHusl.

COJAEPKAHUE KYPCA 10 kaacce (175 4, 5 4 B Hef1e110) (¢ 000CHOBAaHHBIM M3MEeHEeHHEM KOJHYeCTBA YacOB)

3apoxkaeHue U pa3BUTHE HAYYHOTI'O B3IJisiia HA Mup (4 4).

Heo6xomumocTs mo3Hanust mipupoasl. Ousuka — ¢yHIaMeHTalbHass Hayka o npupoje. dusndeckne 3aKOHBI U TEOPHH, TPAHUIIBI UX MPUMEHHUMOCTH.
®duznyeckas KapTUHA MUpa.

Mexanuka (68 u)

Kunematuka Touxku. OCHOBHbIE MOHATHS KUHEeMATUKHU. [[BiokeHue Touku u Tena. [Ipsmonuneitnoe nmkenne Touku. Koopaunarel. Cucrema otcuera.
Cpennsis CKOpPOCTh MPU HEPABHOMEPHOM JIBIKEHHH. MTHOBEHHAsi CKOpocTh. Omnucanue JIBIKEHHS Ha IUIOCKOCTH. Panmyc-BekTop. Yckopenue. CKOpoCcTh TpH
JIBUKEHUH C TIOCTOSIHHBIM YCKOpEHHEM. 3aBUCHMOCTh KOOPAMHAT W paJuyca-BEKTOpa OT BPEMEHM MPU JIBUKEHHH C MOCTOSHHBIM yckopeHueMm. CBoOoaHOE
nagenue. J[BiwkeHue Tena, OpPOIIEHHOTO MOJA YIJIOM K TOPU30HTY. PaBHOMEpHOE NBIIKEHHE TOUKH IO OKPYXHOCTH. LIeHTpocTpeMuTelnbHOE YCKOpEHHE.
TanreHuanbHOE, HOPMAIBLHOE U TIOJTHOE YCKOPEHUs. YTI0Bast CKOPocTh. OTHOCUTENBHOCTH BIKeHUS. [IpeoOpazoanus [anumnes.

Jlabopamopuas paboma Ne 1 « Hzmepernue MeH08eHHOU CKOPOCMU NPU PABHOYCKOPEHHOM OBUNCEHUUY

Jlabopamopras paboma Ne2 «Hsmepenue yckopeHus npu pagHoyCKOPEHHOM OBUNCEHUU meiay

JAunamuka. 3akonbl Mexanuku HeroTona. OCHOBHOE yTBEpIKJIeHHE MeXaHUKU. MaTtepuanbHas Touka. [lepBbiil 3akon HetoToHa. MHepinanbHble cUuCTEMBI
orcuera. Cuna. CBA3b MEXay cuiiol U yckopenueMm. Bropoit 3akon Hetotona. Macca. Tperuii 3akon Hetotona. Ilonsitue o cucteme enunuil. OCHOBHBIE 3a7a4u
MexaHUuKHU. COCTOSIHME CUCTEMBI Te B MeXaHUKe. [[pUHIIMIT OTHOCUTEIBLHOCTH B MEXAHUKE.

Cuiibl B Mexannke. Cuiia BCEMUPHOTO TSATOTEHUS. 3aKOH BCEMHPHOIO TATOTeHUsl. PaBeHCTBO MHEPTHOW M rpaBUTAlMOHHOM Macc. [lepBas kocMuueckas
ckopocTh. Jlepopmanmst u cunma ympyroctu. 3akoH ['yka. Bec Tema. HeBecomocts u meperpy3ku. Cuna tpenus. [lpupoma u Bumsl cun Tpenus. Cuna
CONPOTUBJICHHUS MIPU IBUKEHUHU TEJI B BA3KOU Cpelie.

Jlabopamopnas paboma Ne3 «Onpeoenerue Kodgh@uyuenma iHecmrkocmu npyICUHbL»

Jlabopamopnas paboma Ne4 « Onpedenenue kod¢hhuyuenma mpenust CKOTbAHCEHUSLY

HeunnepuuajabHblie cucremMbl orcuera. Cuibl nHepuuu. HenHepimaabHble CUCTEMBI OTCUETA, NBUKYIIHECS MPSIMOJIMHEHHO C TMOCTOSTHHBIM YCKOPEHUEM.
Bpamaromuecst cucremsl orcyera. LleHTpobexxHas cua.



3aKkoHbI cOXpaHeHUs] B MexaHuKe. MImnynbce. 3aKoH coxpaHeHus umnynbca. PeaktuBHast cuna. YpaBHeHue Memepckoro. PeakTuBHbBIN ABUTaTeNb. Y ClIEXH
B OCBOCHHMH KOCMUYECKOT0 MpocTpaHcTBa. PaboTa cunbl. Momuocts. Kunernyeckas sneprus. [loreHimanbnas sHeprusi. 3aKOH COXpaHEHUs! YHEPTHUH B MEXaHUKE.
CTONKHOBEHHE yIPYIUX IAPOB. Y MEHBIICHUE MEXAHUYECKOW SHEPIUU MO/ ACHCTBUEM CUJ TPEHHUS.

JBu:keHHe TBepaoro tena. A6comoTHo TBepaoe Teno. LlenTp mace TBepaoro tena. Teopema o nBMkeHUHU LeHTpa Macc. OCHOBHOE ypaBHEHHE JUHAMHUKHI
BpalIaTEeIbHOTO JIB>KEHHS TBEPJIOTO Tejla. 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCa.

Crartuka. YcnoBus paBHOBecus TBepAoro tesna. MomeHT cuibl. LenTp Tsbkectu. Bunbl paBHOBECHSI.

Mexanuka negpopmMupyembix Tea. Bunbl nedbopmaruii TBepabIXx Ten. MexaHMuecKre CBOMCTBA TBEPABIX Tel. IlmacTuuHOCTh M XpynkocTh. JlaBieHue B
KHUJIKOCTAX ¥ razax. 3akoH Ilackams. 3akoH Apxumena. ['uapoauHamuka. JlamunapHoe u TypOyneHTHOE TedeHus. Y paBHeHue bepuymmn. [TogbemMHas cuiia Kpbiia
camoJIeTa.

Jlabopamopmuwiii npakmuxym (849)

Mouekyasipuas puszuka. Tepmogunamuka (34 4)

OcHOBBI MOJIEKYJISIPHO-KHHeTHYecKO0il Teopuu. Macca monekyn. Monb. Ilocrosinnast ABoraapo. bpoyHoBckoe asmxenue. CTpoeHHe razoo0pas3HbIX,
KHUJKUX U TBEPJIBIX Tell.

Temmneparypa. I'azoBble 3akoHbl. COCTOSHME MAaKpPOCKONMYECKUX TeJI B TepMoauHamuke. Temmeparypa. TemnoBoe paBHOBecue. PaBHOBecHbIE
(oOpatuMbie) U HepaBHOBECHbIE (HeoOpaTuMmbie) mpolecchl. ['a3oBbie 3akoHbl. MneanbHblil ra3. AGcontoTHas TemrepaTypa. YpaBHEHUE COCTOSHUS HJICATbHOTO
ra3a. ['a3oBbIil TepMOMETD.

Jlabopamopnas paboma Nel3 «Ilposepka 2a308bix 3aKOHO6»

MoJiekyJIsIpHO-KHHeTHYeCKasi TeOpHus HAeaJbHOro rasa. CucreMbl ¢ OOJIBIIMM YMCIIOM YacTHIl U 3aKOHBI MEXaHUKU. MeanbHblil ra3 B MOJIEKYIISIPHO-
KMHeTH4Yecko Teopuu. OCHOBHOE ypaBHEHUE MOJIEKYJISIpPHO-KMHETHYEeCKoW Teopuu. Temmeparypa - mepa cpeiHeld KWHeTHYecKod sHepruu. Pacmpenenenue
Makcgeia. U3Mepenne CKopocTel MOJIEKYJ ras3a.

3akonbl TepMoauHamMuku. Pab6ora B TepmoauHamuke. KomumuectBo TemnoTsl. BHyTpeHHss sHeprus. IlepBblif 3akoH TepMoOJWHAMUKU. AuaOaTHBIN
nporecc. HeoOpatumocTs mporeccoB B mpupozae. Bropoit 3akoH TepmoanHamMukd. CTaTHCTHYECKOE HCTOJIKOBAaHHME HEOOPAaTMMOCTH IPOLECCOB B IPUPOJE.
TemnoBsie geuratenn. MakcumanbHbl K11 TemIoBeIX ABUTaTenei.

B3anMHbIe npeBpaleHust ;KUAKOCTeN 1 ra3oB. PaBHoBecrne MeXy KHIKOCTBIO U Ta3oM. HacelmeHnnsle napel. M3oTepMmel peanbHOro rasa. Kpuruueckas
temneparypa. Kputuueckoe cocrossaue. Kunenne. Cxmkenne ra3os. BiaxHocTs Bo3ayxa.

IToBepXHOCTHOE HATSKEHHE B JKMAKOCTAX. MoeKymsapHas KapTHHA IOBEPXHOCTHOTO ciosl. [loBepxHocTHas sHeprus. Cuia NOBEpXHOCTHOTO HATSKEHUS.
CmaunBanue. KanwuisipHble sBIIEHUS.

Jlabopamopnas paboma Neld «Hzmepenue kos¢hdpuyuenma nogepxHocmno20 HAMANCEHUS HCUOKOCMU C NOMOWbIO KANUTIAPAY

TBepable Tesia U MX NpeBpalleHue B xuAKkocTH. Kpucrammueckue tena. Kpucrannmyeckas pemerka. AMopdHuslie Tena. XKuakue kpuctamisl. JlepexTs! B
kpuctamiax. OObsICHEHHE MEXaHHMYECKUX CBOMCTB TBEpABIX TN HAa OCHOBE MOJIEKYJISIPHO-KMHETHYEeCKOM Teopuu. [lnmaBieHue u orBepaeBanue. V3meHenue
o0beMa MpH IUIaBJIEHUH U 0TBepeBaHuu. TpoiiHas Touka. TemnoBoe paciimpeHre TBEPAbIX U KHUJIKUX Tell.

Jlabopamopuwiii npaxmuxym (8 1)

JuiekTpoaMHaAMUKA (34 1)

OnexTpocTaThka. Posb 37€KTPOMAarHUTHBIX CHJI B MPUPOAE M TEXHHUKE. DJIEKTPUUECKUN 3apsA]l U DJIEMEHTapHbIE YaCTHUIbl. JJIEKTpU3alus Tel. 3aKoH
Kynona. Enununel anexrpuueckoro 3apsaa. Bzaumonelictsue 3apsa0B BHYTpH IUAJIEKTpUKa. biin3koneiicTBre U AeicTBUE HAa paCCTOSHUU. DJIEKTPUUYECKOE TOJIE.
HanpsxeHHOCTD dnexTpudeckoro nois. IIpunnun cynepnosunuu nosneil. JIMHUM HaNpsHKEHHOCTH JIEKTpUdeckoro nois. Teopema I['aycca. Ilone 3apsukeHHOU
IJIOCKOCTH, cdepbl M mapa. [IpoBOgHUKM B 3IEKTPOCTAaTHYECKOM Toje. JIMAJIEeKTpUKH B 3JeKTpocTaTuyeckoMm rmose. [lonspuszanust JudJIEeKTPUKOB.



[ToTennmanbHOCTh AMeKTpocTaTuyeckoro mnojsi. [loTeHuuanbHas >HEprust 3apsiia B OAHOPOJHOM SJIEKTPUUYECKOM TOJie. DHEpPrusi B3aUMOJEHCTBUS TOUCUHBIX
3apanoB. [loTeHnuman 3JIeKTPOCTaTUYECKOIO IMOJS W Pa3HOCTh MOTEHUUANOB. CBA3b MEXIY HANPSHKEHHOCTBIO JIIEKTPOCTATUYECKOIO IMOJS U Pa3HOCTHEO
MMOTEHIMATIOB. DKCIIEPUMEHTAJIbHOE OIPENCICHUE 3JIEMEHTAPHOrO 3JIEKTPUUYECKOro 3apsiia. DJeKTpuueckas eMKocTb. KonaeHcaTopbl. EMKOCTH MIIOCKOrO
KOHJIEHCAaTOpa. DHEPrus 3apsyKEHHOI0 KOHJIEHCATOpa. DHEPTUsl 3IEKTPUUECKOTO MOJIA.

[TocTostHHBIM 35ekTpryeckuid ToK. [ImoTHOCTh Toka. Cuita Toka. DIEKTPUUECKOE M0JI€ IPOBOJHUKA ¢ TOKOM. 3akoH OMa i yyacTtka uenu. ColnpoTHuBIECHUE
MIPOBOAHMKA. 3aBUCUMOCTbh CONPOTHUBJICHUS OT Temreparypbl. CBepxmpoBoauMocTs. Pabota u mourHocTh ToKa. 3akoH Jlxoynsi—IJlenna. DnekTpudyeckue Lemnu.
[TocnenoBarenpHOE U NAPAIEIBHOE COEUHEHNS IPOBOJAHUKOB. DJIEKTPOABMKYIIAs cuja. ['agpBaHNUecKue 3JIeMeHThl. 3aKkoH OMa Ju1d noaHou nenu. 3akoH Oma
I ydacTka 1enu, coaepxamiero J/1C. Pacuer cinoxHbIX anekTpuueckux menei. [Ipasuna Kupxroda.

Jlabopamopnas paboma Nel5 «Onpedenenue yoenvnoco conpomugnerus npo8oOHUKA»

Jlabopamopnas paboma Nel6 « Onpeoenenue I/[C u snympenne2o conpomueieHus UCMOYHUKA MOKAY»

Jlabopamopuwiii npakmuxym (8 9)

Pe3epBHoe Bpemsi (11 u)

TemaTuuyeckoe miannpoBanue yyedonoro npeamera 11 kiaace (Asrop nporpamms I'. 5. Msikuiies)
(175 gacoB)

Ne m\it HaunmenoBanue temsl (pazzena) KonunyecTBo uacoB Ha Temy (pazen)
1 DIeKTpoANHAMUKA 32
2 JlabopaTopHbIil NPAaKTUKYM N0 TeMe «DJIEKTPOIUHAMUKA» 8
3 Konebanus u BoJIHbI 36
4 JlaGopaTopHslii mpakTukyM 1o Teme «KosiebaHus 1 BOJTHBD) 12
5) OnTHka 18
6 OCHOBBI TEOPUH OTHOCUTEJIBHOCTH 4
7 KBanToBas ¢uznka 40
8 JlaGopaTopHblii mpakTUKyM 1o Teme «Ontuka. KBantoBas ¢puznka» 8
9 Crpoenune BcenenHoi 8
10 3HaueHue GU3MKH ISl 0ObSICHEHUS MUPA U Pa3BUTHS MPOU3BOAUTEIBHBIX CUJT O0IIECTBA 2
11 Pe3epBHOE Bpems 7

Nsmenenus B paGouyeii nporpamme (11 kaacce):

B cBsi3u ¢ Tem, uto y4ueOHsbIil ron B 11 kmacce amutcs 34 veaenu (170 gacoB), HEOOXOIUMO CKOPPEKTUPOBATH aBTOPCKYIO MpOTrpaMMy Ha 5 4acoB 3a cueT
YMEHBIIIEHUS PE3EPBHOTO BPEMEHH C / 70 2 9acoB.

Ha6opaTopHLn‘/’1 IMPAKTUKYM CHUTACM I_IeJ'ICCOO6p3.3HBIM MIpOBOAUTH B OJJUH 3Tall (B KOHIIC yqe6Hor 0 rojga, mocCJjic u3yuCcHus pasaciia «CTpOCHI/Ie BCCHGHHOﬁ))).
KpOMe TOro, 4aCTb pa60T us3 na6opaTopHoro MIpaKTHUKyMa CYUTACM IIPOAYKTUBHEC BBIINNOJIHATH KaK (I)pOHTaJ'IBHI:Ie JJIs1 IyYIIETO YCBOCHHUS M3y4aeMOro MaTepuraia.
Tema «QﬂeKmDO()uHamuxa»:




-- Jlabopamopnas paboma Ne 1 «Onpedenenue 21eKmpoXumMuiecko2o dKUBANEHMA MEOU»

-- Jlabopamopnas paboma Ne2 «H3yuenue aeneHus 31eKMpoMASHUMHOU UHOVKYUUY

B cBs3M ¢ 3TUM, KOJTMYECTBO YacOB Ha M3YYEHHE TeMbl «JIEKTPOAMHAMUKA» YBeJIHUMBaeTcs Ha 2 4 (34 4), a KOJTMYECTBO YacoB J1A0OPATOPHOTO MPAKTHKYMa IO
JTAaHHOHW TeMe Ha 2 4aca yMeHbIaeTcs (octaercs 6 d.).

Tema «Konebanus u 6onnvly:

-- Jlabopamopnas paboma Ne 3 «H3zyuenue xonebanuii npysHcunno20 MAasimHuKa»

-- Jlabopamopnas paboma Ned «H3yuenue konebanuii Mamemamuyecko2o MasmHuKa»

B cBs13u ¢ 3THM, KOJIMYECTBO YacoB Ha n3ydeHue Tembl «KonebaHus 1 BOIHB yBenuunBaeTcsa Ha 2 4 (38 1), a KOJIMYECTBO YacoB JIAOOPATOPHOTO MPAKTUKyMa 110

JaHHOM Teme Ha 2 yaca ymenbaeTcs (octaercs 10 4.).
Tema «Onmukay:
-- Jlabopamopnas paboma Ne 5 « Onpedenenue noxazamens npeiomMIeHUus Cmekaiay
-- Jlabopamopnas paboma Ne6 « Onpeoenenue oKycHO20 pacCmOsHUsL U ONMULECKOU CULbL TUH3bL»
-- Jlabopamopnas paboma Ne T «Habniooenue unmepgepenyuu ceemay
-- Jlabopamopnas paboma Ne8 «Hzmeperue Onunvl c8emogoui 60IHbL»
B c¢Bs3M ¢ 3TUM, KOTMYECTBO YacOB Ha U3y4yeHue TeMbl «ONTruKa» yBenuduBaercs Ha 4 4 (22 4), a KOJIUYECTBO 4acOB JJAOOPATOPHOTO MPAKTHKyMa 10 JaHHOU TeMe

Ha 4 yaca ymeHbIaetcs (ocraercs 4 4.).
Taxum o0Opasom, it 1aboparopHoro npaktukyma B 11 kiacce 3aranuposano 20 4.

Temvl pabom 0113 1a6OPAMOPHO20 NPAKMUKYMA HO UZYYAEMBIM MEeMAM 8bl0PAHbL HA OCHOBE UMEIWe20Cs 8 KabuHeme Guzuku 000py008aHuUs.

COJEPKAHUE KYPCA 11 kaacc (170 1, 5 4 B Hemel110) (¢ 000CHOBAHHBIM H3MEHEHHEM KOJHYECTBA YACOB)

duexkTpoannamuka (34 4)

DJIEKTPUYECKHI TOK B Pa3IMYHbIX CpeAax. DJIEKTPOHHAs IPOBOAUMOCTh METAIIJIOB. DJIEKTPUUYECKUI TOK B pacTBOPAx M paciulaBax 3JEKTPOJIUTOB. 3aKOH
NEKTPOJIN3a. DIEKTPUUECKUNA TOK B razax. HecaMoCTOATENBHBIN M caMOCTOSTENbHBIN pa3psaabl. [lmazma. DnexkTpuueckuil TOK B BakyyMme. [IByxaieKTponHas
AJIEKTPOHHAs JaMIia — JHOA. DJEKTPOHHBIE MyYKH. DJIEKTPOHHO-TydeBas TpyOka. DIIEKTpHUUECKUIl TOK B MoJympoBojaHUKax. CoOCTBEHHas M HpHUMeEcCHas
3JIEKTPOIPOBOIHOCTH MOIYIIPOBOAHUKOB, p-N - iepexo. [lomynpoBoanukoBsiit auoa. Tpausucrop. Tepmo- u poTope3ncTopsl.

Jlabopamopnas paboma Ne 1 «Onpedenenue d1eKmpoxumMuyecko20 IKEUBANEHMA MeOUy

MarauTHoe noJsie Toka. MarHuTHble B3aMMOIEHCTBHS. BekTop MarHuTHOM MHAYKIMH. [I0TOK MarHuTHON MHAYKIWA. JIMHUM MarHUTHOM MHAYKIIMH. 3aKOH
buo — Cagapa - Jlammaca. Cuiia Ammnepa. DieKTpou3MepuTeabHble TPHOOpHL. JleficTBre MarHUTHOTO TOJIS Ha ABMXKYyIHecs 3apsabl. Cuna Jlopenua. Lukmuueckuit
YCKOPUTENb.

DJIEKTPOMArHUTHasi MHAYKHUsl. OTKpbITHE 3JIEKTpOMarHUTHOM MHAyKnuM. IlpaBwio Jlenna. 3akoH 31eKTpoMarHMTHOM HMHAyKUMH. Buxpesoe
anekTpuyeckoe nosie. 31C MHAYKINN B ABMKYIIUXCS IpoBoAHMKax. CaMonHaykusa. MTHAYKTUBHOCTB. DHEPIHsl MATHUTHOTO MOJIS.

Jlabopamopnas paboma No2 « H3yuenue s6neHus 51eKmpoMaeHUMHOU UHOYKYUU»

MarHuTHble CBOIiCTBa BellecTBa. MarHUTHas MPOHULAEMOCTb. TpM Kilacca MarHUTHBIX BemiecTB. OObsCHEHHe mapa- W nuamarHetu3ma. OCHOBHBIE
cBoiicTBa (peppomarHeTukoB. [Ipumenenue GpeppomMarHeTUKOB.



Jlabopamopnuiii npaxmuxym (64)

Koueb6anus u BonbI (38 u)

Bpamenue TBepaoro tesa. 3aKOHbI BpallleHHs] TBEPAOIO Tea.

Mexanuyeckue koJjiedanusi. CBoOOIHBIE U BBIHYK/ICHHbIE KoJieOaHUs. Y paBHEHHE JBUKEHUS Ipy3a Ha MPYKUHE. Y paBHEHHUE JBUKEHUS MaTEMaTHYECKOTO
MasiTHUKa. ['apmonuueckue konebanus. Ilepuon, ammiutyna u ¢asza rapMoHMYECKHX KoseOaHuil. 3aTyxaromue kojeOaHusa. BruiHyXaeHHble KoyieOaHHUS.
Crno)xeHre rapMOHMYECKUX KOJICOaHUH.

Jlabopamopnas paboma Ne 3 « H3yuenue Konebanutl npy#CUHHO20 MASMHUKAY

Jlabopamopnas paboma Ned « H3yuenue konebanuii Mamemamuyecko20 MasimHuKa»

duaexkTpuyeckue kojaedanus. IIpomeccsl B konedareabHoM KoHType. Popmyna TomcoHa. BeiHyxkaeHHbIE snekTpuueckue konebanus. [lepemeHHBIN
3NEKTPUYECKUI TOK. J[eCTBYIOIINE 3HaUEHUsI CUJIbI TOKA U HanpsbKeHus. Pe3uctop B Lenu nepeMeHHoro Toka. KoHaeHcaTop U Karylika UHIYKTUBHOCTH B LIETIH
MEPEMEHHOT0 ToKa. 3akoH OMa Ui 1enu MEepeMEHHOTro TOKa. MOIIHOCTh B II€NM NMEPEMEHHOro Toka. Pe3oHaHc B anekTpuueckoil nenu. ['eHeparop Ha
TpaH3ucTope. ABTOKOJIEOaHUSI.

IIpousBojacTBoO, Nepenaya, pacnpeaeaeHue U HCNOJIb30BaHUE YJIeKTPUYeCKOi dIHepruu. ['eneparop nepeMmeHHoro Toka. Tpancopmarop. Beimpsmienne
nepeMeHHoro Toka. Tpexdasnblii Tok. CoeqguHeHHEe 0OMOTOK reHepaTopa U MoTpeduTeneld TpexpaszHoro Toka. ACHHXPOHHBIN 3JIEKTpoABUTaTeNb. Vcmons30BaHmne
3JIEKTPpUYECKOM dHepruu. [lepenaya u pacnpeneneHue JIeKTPUIECKOW SHEPTUH.

Mexanuyeckue BoJIHbI. 3BYK. BoiHoBble siBneHus. [lonepeunbie u npoaosiabHble BOIHBL. JlinHA BosHBI. CKOPOCTh pacnpoCTpaHEHHs! BOJIH. Y paBHEHHE
Oerymeit BosHbl. CTosuMe BOJHBI Kak CBOOOJHBIE KojeOaHus Tesn. BomHbl B cpene. 3BykoBble BOJHBI. CKOpPOCTh 3ByKa. My3bIKalbHbIE 3BYKHM M IIyMBI.
I'pomkocTh, BbicOTa M TeMOp 3Byka. M3nmyuenuwe 3Byka. YiabTpasByk u uH(pa3Byk. MHTepdpepenuns BonH. I[Ipunnun [toiireHca. 3akoH OTpa)XX€HHs BOJIH.
[Tpenomnenue BoiH. udpaxius BoIH.

DJIEKTPOMATHUTHBbIEe BOJHBI. CBs3b MEXKAY IIEPEMEHHBIM JJIEKTPUYECKUM M IIEPEMEHHBIM MAarHUTHBIM MOJIAIMU. OJIEKTPOMAarHUTHOE IIOJIE.
DneKTpoMarHuTHas BojiHa. M3ydeHne 31eKTpOMarHuTHBIX BOJH. DHEPTUs 2JIEKTPOMarHuTHON BoJHBI. CBOMCTBA 3J1€KTPOMAarHUTHBIX BOJH. M300peTenue paano
A. C. TlonoBeM. IlpuHnunel paanocBsizu. AmmuntynHas mopnyisuus. [lerextupoBanue. PanmonpuemHuk. PacmpocrpaneHue pannoBosiH. Pannonokanus.
Tenesuncnue.

Jlabopamopnwuii npakmuxym (104)

OnTuka (22 4)

PazBuTune B3I, 10B HA IPUPOLY CBETA.

I'eomerpuueckas ontuka. Ceerosbie yun. @otomerpusa. Cuia cera. OcBemeHHOCTh. ApkocTh. @otomerpsl. [Ipuniun depma. 3aK0H OTpaKEHHUs CBETA.
Cdepuueckoe 3epkaino. 3akoH nperaomiieHus cBeta. [lomHoe otpaxenue. [Ipenomnenue cBera Ha chepudeckoil moBepxHOCTH. JInH3a. DOKYCHOE PACCTOSHHE U
onrtuyeckas cuia auH3bl. @opmyna nuH3bl. [locTpoenue mzobpaxenus, naBaemoro auH30M. Henoctarku nmuns. dotoanmnapar. ['na3. Ouku. Jlyna. Muxpockon.
Teneckor.

Jlabopamopnas paboma Ne 5 «Onpedenenue noxazamensi NPeIOMAEHUS. CINEKIA»

Jlabopamopnas paboma Ne6 « Onpeoenenue poKycHO20 paccmosanus i ONMULECKOU CULbl TUH3bL»

CaetoBble BoJHbI. CxopocTh cBeta. Jucnepeus ceeta. MaTepdepennus ceera. KorepentHocts. [mnHa cBetoBoid BoHbL. Kombiia Hetotona. Jludpakiuys
ceera. Judpakmus Ppenens Ha mpocThix oObekTax. Judpakmus Dpaynrodepa. udpaxmumonnas pemerka. Paspemaromas crnocoOHOCTh MHUKPOCKOIA M
teneckona. [TonepedynocTs cBeTOBBIX BOJH. [lomsapuzanus ceera. [lonepedyHoCTh CBETOBBIX BOJIH U 3JIEKTPOMArHUTHAS TEOPUS CBETA.

Jlabopamopnas paboma Ne T «Habniooenue unmepgepenyuu ceemar



Jlabopamopnas paboma Ne§ « Hzmepenue Onumnvl c6emogoii 60IHbLY

N3nydyenne um cnexkrpsl. Vcrounuku cBera. CHnekTpsl M CHEKTpajbHble amnmaparbl. Buabl cnektpoB. CnekrtpanbHblii aHanu3. MHppakpacHoe u
yabpTpaduoneToBoe n3nydeHus. PenrrenoBckue styun. [llkana 3neKTpoOMarHUTHBIX U3ITyYEHUH.

OCHOBBI TEOPHH OTHOCUTEJIBLHOCTH (4 1)

3aKOHBl DJIEKTPOJAMHAMUKM M INPUHIMI OTHOcuTenbHOCTH. Omneir  MalikenscoHa. Iloctynarel Teopun OTHOCHTENBHOCTH. (OTHOCUTENIBHOCTD
onHoBpeMmeHHocTH. [IpeoOpazoBanus JlopeHna. OTHOCUTENBHOCTh PACCTOSHUN M NIPOMEXKYTKOB BpPEMEHM. PENATUBUCTCKMH 3aKOH CIIOXKEHHUS CKOPOCTEH.
PensruBuctckas nunamuka. Cuaxpodazotpon. CBs3b Macchl ¢ YHEPTUEH.

KBanroBas ¢pusuka (40 u)

CaeToBble KBaHThI. [lelicTBus cBeTa. 3apoxacHue kBaHTOBOM Teopun. [locrosianas [lnanka. @oroaddekr. Teopus poroaddexra. Dortonsl. [IpumeHerme
doroaddexra. JlaBnenue ceera. Xumuueckoe aeiicteue ceera. Dororpadus. 3anuch ¥ BOCIPOU3BEICHUE 3BYyKa B KHHO.

Atomuasi ¢pusuka. KBantoBas Teopusi. CriekTpanbHble 3akoHOMepHOCTH. [Imanerapnas moxens aroma. Onbitel Pesepdopaa. [locrynatsr bopa. Monens
aToMa Bojiopoja no bopy. DkcnepuMeHTallbHOE J0Ka3aTeNIbCTBO CYILIECTBOBaHUS CTallMOHapHbIX cocTosiHuil. TpynHoctu teopunm bopa. KopmyckynspHo-
BosHOBOM nyanu3Mm. @opmyna ne bpoins. CoorHomienue HeompeneneHHocTed [eiizenOepra. CraTHCTHYECKMH XapakTep KBAaHTOBOM MEXaHUKH.
MHuoroanextponnsie aromsl. [Ipunnun [laynu. KBanTOBBIE HCTOUHHKM cBeTa — ja3epbl. [loHATHE O HENIMHENHON ONTHKE.

du3uka aTOMHOro sapa. Metoabl HaOMIOJEHHUS M PETUCTpAallMK 3JIEMEHTAapHbIX 4YacTULl. EcTecTBeHHas paauoakTUBHOCTh. AJjbda-, OeTa- M ramma-
n3iydeHus. PaguoakTuBHbIE NpEBpalleHUs. 3aKOH PaJuoakTUBHOro pacnaja. llepuon nmomypacnana. M3oronsl. MckyccTBeHHOE NPEBpAIlEHUE aTOMHBIX SIIED.
OtkpsiTue HelTpoHa. CTpoeHue aTOMHOTO sapa. SAnepHelie cuibl. [In-Me30HBL. DHEPrus CBA3M aTOMHBIX A1ep. SnepHele peakunn. lenenue sanep ypana. LlenHeie
anepHble peakuuu. SnepHbiii peakrop. Tepmosinepusle peakuuu. IlomyueHue pagnoakTUBHBIX H30TONOB M MX IpUMEHEHHME. bHoiormueckoe IeHCTBHE
PaZMOaKTUBHBIX U3ITyYEHUH.

JJjieMeHTapHble 4YacTulbl. Tpu sTana B pPa3BUTUM (GU3MKH 3JIEMEHTApHBIX dYacTull. OTKpbITHE NO3UTpoHA. AHTHYAcTULBL. OTKpBITHE HEUTpOHA.
[IpomexyTounbie 0030HBI — MEPEHOCUNKH caa0bIx B3aumoeiicTBuil. Kapku. Bzaumoneiictsue kBapkoB. [ 1I0OHBI.

Jlabopamopnwlil npakmukym no onmuke u K6anmosou ¢usuxe (44)

Ctpoenue Beesiennoii (8 1)

ConHeyHas cucTeMa Kak KOMIUIEKC Tel, UMEIoIuX ob1iee mpoucxoxaenue. OOue xapakTepucTuky miaHer. [Inanersl 3emMHol rpynmnsl. J(anekue miaHeTsl.
Comnnue u 38e31b1. CTpoeHue 1 3BoIOLMS Beenennoil.

3HauyeHne PU3UKHU A1 O0BSICHEHUS] MEPA U PA3BUTHA NPOM3BOAMTEIBHBIX CHJI 001mecTBa (2 u)

Enunas ¢usnueckas kaptuHa Mupa. Ousnka u HayYHO-TEXHUYECKAask PEBOIOLIHS.

Pe3epBHoe Bpemst (2 )

IoypouHoe muIaHMpPOBaHME ¢ YKa3aHMEM KOJIUYeCTBA 4ac0B, OTBOAMMBIX HA OCBOEHME Ka:K10# TemMbl, 10 kiacc
(ecTecTBEeHHO-HAY4YHBI H MaTeMaTH4ecKkuii npoduin (5 yacoB B Heel0))

Ne m\nm Tema ypoka KP, TIP, JIP
I'nasa 1. 3apo:xneHue ¥ pa3BUTHE HAYYHOI0 B3IJisiia Ha Mup (4 yaca)
1/1 HeoOxoaumocTs o3HaHus Ipupoibl. Pu3nka — (yHIaMeHTaIbHAS HAayKa O TIPUPOJIC.
2/2 dusruecKue 3aKOHbI M TEOPHH, TPAHUIBI UX IPUMEHUMOCTH.
33 dusnueckas KapTHHA MHUpa
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dusnueckas KapTuHa MUpPa

I'naBa 2. Mexanuka (68 uaca)

I'naBa 2/1. Kunematuka Touku. OCHOBHBbIE MOHATHS KHHEMATUKH (22 4yaca)

5/1 JBmxenue Touku u tena. [IpaMmonnHeitHoe IBUKEHNE TOUYKU
6/2 Koopaunater. Cucrema orcuera
713 Cpenusisi CKOPOCTb ITPU HEPAaBHOMEPHOM ABIDKEHUH. MTHOBEHHAsI CKOPOCTb.
8/4 Onucanue IBMKCHUS Ha TUIOCKOCTH. Paanyc-BekTop.
9/5 [TpssmMonuHeliHOe ABMXKEHUE TOUKHU U CPEAHSs CKOPOCTh IIPH HEPABHOMEPHOM JBM)KEHUH, PELICHUE 3a/1a4
10/6 Yckopenne. CKOpOCTh MPH JBUKEHUH C TIOCTOSHHBIM YCKOPEHUEM.
11/7 JlaGopaTopnas padora Nel «/3MepeHne MrHOBEHHOI CKOPOCTH IIPU PaBHOYCKOPEHHOM JBIKECHUN JIP
12/8 3aBUCUMOCTH KOOPAMHAT U PaNyCca-BEKTOpa OT BPEMEHH MPH JBUKEHUH C TIOCTOSHHBIM YCKOPEHUEM
13/9 3aBUCUMOCTbh KOOPAMHAT U paJlyca-BeKTOpa OT BPEMEHU MPH JBMXKEHUH C IIOCTOSHHBIM YCKOPEHHEM.
14/10 JlaGopaTopHas padota Ne2 «V3MepeHne yCKkopeHHs: IpU paBHOYCKOPEHHOM JBIKEHUHU TeJIa JIP
15/11 JIBr>KeHre ¢ IOCTOSIHHBIM YCKOPEHHUEM, PEIICHHE 3a/1a4
16/12 CBoboHOE TIaJIeHIe
17/13 CB00OOIHOE TIAICHUE, PEIICHHE 3a1a4
18/14 JIBmkeHue Tena, OpoIeHHOT0 MO/ YIJIOM K TOPH30HTY.
19/15 JIBxenue Tena, OpOLIEHHOTO MO/ YTIOM K TOPU30HTY.
20/16 JIBI>KeHMeE C MOCTOSIHHBIM YCKOpEHHeM, 0000I1IeHIe 1 TTOBTOPEHUE
21/17 JIBM>KeHUE C MOCTOSIHHBIM YCKOPEHUEM, UTOTOBBIH YPOK
22/18 PaBHOMEpHOE IBM)XKEHUE TOUYKH 110 OKPYKHOCTHU. LleHTpocTpeMuTensHOe YCKOpEeHHe
23/19 TaHreHnMaIbHOE, HOPMAJIBHOE U MTOJIHOE YCKOPEHUS.
24/20 VYrioBas CKOpOCTb.
25/21 OTtHocuTenbHOCTH BKeHHS. [IpeoOpazoBanus ["ammes.
26/22 Kunematnka TOUKH, UTOTOBBIN YPOK

I'naBa 2/2. [lunamuka. 3akonnl Mexanukn Herotona (4 yaca)
27/1 OcCHOBHOE yTBepKJIeHHE MeXaHUKU. MartepuanbHast Touka. [lepssliii 3akoH HeroToHa. IHEpLManbHbIE CHCTEMBI OTCUETA.
28/2 Cuna. CBsi3b MeXy cUJION U yckopeHueM. Bropoii 3akon Hetotona. Macca. Tpertuii 3akon HetoToHa
29/3 [Tonstre o cucteme equaui. OCHOBHBIE 3a1a9n MeXaHUKH. COCTOSTHIE CHCTEMBI TEll B MEXaHUKE.
30/4 [IpuHLIMIT OTHOCUTENBHOCTH B MEXaHUKE. 3aKOHbI MexaHUKU HbtoToHa, 0600111eH1e

I'nasa 2/3. Cunbl B Mexanuke (14 yacon)

31/1 Cuna BCeMHPHOTO TATOTEHUS. 3aKOH BCEMHPHOTO TATOTEHHUS.
32/2 PaBeHCTBO MHEPTHON U TPaBUTALIMOHHBIX MACC.
33/3 CHIIbl BCEMUPHOTO TATOTCHHS, Pa300p KIFOUEBBIX 33124
34/4 IlepBast kocMHuUeckast CKOpOCThb




35/5

Jedopmanus u cuna ynpyroctu. 3akoH ['yka.

36/6 Jla6opaTopHas padora Ne3 «Onpenenenne K03pPHUIMEHTa )KECTKOCTH MPYKUHBDY JIP
3717 Bec tena. HeBecoMoCTh 1 neperpy3KH.
38/8 Cuna tpenwus. [Ipupona u BUIBI CHIT TPEHUS.
39/9 Jladoparopuasi padora Ne4 «Omnpenencuue Ko3pHUIIUESHTA TPEHUS CKOIBKCHHS JP
40/10 Cuia COnpoTHBIICHUS TIPH JBMKCHHUHN TEIT B BSI3KOU cpejie
41/11 Cuiiel B MEXaHHKE, PeIIeHUE 3a/1a4
42/12 CuIibl B MEXaHUKE, peIlieHHE 3a1a4
43/13 Cunbl nnepuny. HenmHepuuanbHbie CUCTEMBI OTCUETA, ABIKYIIMECS MPSMOJIMHEHHO C MOCTOSIHHBIM YCKOpeHHeM. Bpamiaronuecs
cucremsbl orcuera. LleHTpobesxHas cuia.
44/14 | Cwiibl B MEXaHHKE, HTOTOBBIN YPOK
I'naBa 2/4. 3akoHbl coxpaneHusi B MexaHuke (16 yacon)
45/1 Nmrrysbe.
46/2 3aKOH COXPaHEHUS UMITYJIhCa
4713 PeakTuBHas cuna. Ypasaenue Meiepckoro.
48/4 PeakTuBHBIN 1BUTATENb. Y CIIEXH B OCBOGHHH KOCMUYECKOTO MPOCTPAHCTBA
49/5 Hmnynbe, 3aK0H COXpaHeHHS UMITYJbCa, 0000IIeHne
50/6 PaGota cuibl
51/7 MoI1HOCTb
52/8 Kunernueckast sneprus. [loteHnmansHast sHeprus
53/9 3aKOH COXpaHEHUs SHEPTUU B MEXAHUKE
54/10 3aKOH COXpaHEHUsI SHEPTUU B MEXaHUKE, pa30op 3a1au
55/11 3aKOH COXpaHEHUs SHEPrHU B MEXaHUKE, pa30op 3a1a4
56/12 Pa6ota, MOIITHOCTH, 3aKOH COXpaHEHUS SHEPTUH, 0000IIeH e
57/13 CTOJNKHOBEHHUE YIIPYTUX IIAPOB
58/14 CTONKHOBEHHUE YIPYTUX MIapoB, pa30oop 3aaay
59/15 YMeHbleHne MEXaHUIEeCKOH SHEPTHH N0 IHCTBUEM CHUJI TPEHUS
60/16 3aKOHbI COXpAaHEHHSI B MEXaHHUKE, UTOTOBBINA YPOK
I'napa 2/5. JIBuskenue TBepaoro reJa (4 yaca)
61/1 AbcomoTtHo TBepoe Teno. LlenTp macce TBepaoro tena. Teopema o JBUKEHUH LIEHTPa Macc.
62/2 OcCHOBHOE ypaBHEHHE JUHAMUKHU BPAIATEILHOTO ABKEHHS TBEPAOrO Teja.
63/3 3aKOH COXpAaHEHUS MOMEHTA UMITYJIbCa
64/4 JIBIoKeHHE TBEpAOTO Teja, pelICHUe 3a1a4
I'naBa 2/6. CtaTuka (5 4acoB)
65/1 VYcnoBust paBHOBECHS TBEPAOTO Tejaa. MOMEHT CHIIBL.




66/2

Hentp TsxecTH Tena. Buapl paBHOBECHS

67/3 VYcioBust paBHOBECHS TBEPJIOTO Tea, PEIICHUE 3a1a4
68/4 VYcnoBust paBHOBECHs TBEPJOTO Teja, pelIeHUe 3a1a4
69/5 CraTHKa, UTOTOBBIN YPOK
I'naBa 2/7. Mexanuka negopmupyemsbix Teda (3 yaca)
70/1 Buner nedopmaruii TBepabIx Ten. MexaHn4ecKre CBOMCTBa TBEpABIX Tel. [[1acTHIHOCTh M XPYIIKOCTb.
71/2 JlaBiieHre B )KUIKOCTSX W razax. 3akoH [lackais. 3akoH Apxumena.
7213 I'unponunamuka. JlamunapHoe u TypOysieHTHOe TeueHus. Y paBHeHue bepuymu. [lonbemHas cuia kpbiia camosiera.
JlaGopaTopHblii npakTuKyM 1o TeMe «Mexanuka» (8 yacon)
73/1 ITorpemnoctu usmepenuit. O6paboTKa pe3yabTaToB U3MEPEHUH.
74/2 W3yueHne ABMKEeHUS Tela, OPOMIEHHOTO TOPH30HTAIBLHO JIP
75/3 U3yuenue aBuKeHUS Tena oA NeHCTBUEM HECKOJIIBKUX CHJT JIP
76/4 Onpenenenne K03 PUIMEHTA TPEHUS CKOJIBKEHHS IIPH IBHKEHUH 10 HAKIIOHHOM TIOCKOCTH JIP
77/5 Omnpenenenne KIIJ] HaKIOHHOM MIIOCKOCTH. JIP
78/6 M3mepenue Macchl Teaa r’upOoCTaTHUECKUM B3BEIIMBAHUEM JIP
79/7 W3yueHne 3akoHa COXpaHEHHUS MEXaHUUECKOW DHEPTUH JIP
80/8 3ad4eT 10 MPaKTHKyMY
I'naBa 3. Moaekyasipnasi pusuka. Tepmogunamuka (36 yacos)
I'naBa 3/1. OcHOBBI MOJIEKYISIPHO-KHHEeTHYeCKOiT Teopun. Temneparypa. ['a3zoBbie 3akoHbI (9 yacoB)
81/1 Macca monekyn. Mons. I[loctosiHHas ABoragpo.
82/2 Bbpoynosckoe apmwkenne. CTpoeHue razo00pasHbIX, JKUAKUX U TBEPIBIX TEIL.
83/3 Macca MoseKy1, MOJIb, IOCTOsSIHHAsE ABOTa/ipo, pelieHue 3aaau.
84/4 CocrosiHHE MaKpOCKOMTMUYECKUX Tell B TepMoanHamuke. Temnepatypa. TeroBoe paBHOBecCHE.
85/5 PaBHOBecHBIE (0OpaTHMBIC) M HEpPAaBHOBECHBIE (HEOOpaTUMBIE) ITpOIecChl. | a30BbIe 3aKoHbI. VneanbHeblii ra3. AOCOIIOTHAS TeMIepaTypa.
86/6 VYpaBHEHHE COCTOSIHUS UCATBHOTO ra3a. ['a30Bblil TepMOMETD.
8717 JlabopaTopHas padota Ne5 «[IpoBepka ra30BbIX 3aKOHOBY JIP
88/8 VYpaBHEHHE COCTOSIHUS MICATbHOTO Ta3a, ra30BbIC 3aKOHBI, PEIICHHUE 3a1a4
89/9 VYpaBHEHHE COCTOSIHUSI UCAIBHOTO ra3a, Ta30Bble 3aKOHbI, 000011eHNE
I'maBa 3/2. MosekynsipHO-KHHETHYECKAasl TEOpHs M1eaabHOro rasa (6 yacon)
90/1 CuctemMa ¢ OOJBIIUM YHCIIOM YaCTHII U 3aKOHBI MEXaHHUKH. V1eanbHblil a3 B MOJIEKYISIPHO-KMHETHYECKOW TEOPHUH.
91/2 OcHOBHOE YpaBHEHHE MOJICKYJIIPHO-KHHETUIECKOW TEOPUH
92/3 Temmeparypa - Mepa cpelHe KHHETHYECKOW SHEPTHH
93/4 Pacnipenenenne Maxkcsemna. Mi3mepeHnne ckopocTel MOJIEKYJT Tasa.
94/5 OcnoBaoe ypaBHerne MKT ra3oB, pemenne KOMOMHHPOBAHHBIX 3a/1a4
95/6 MoekynsspHO-KUHETUYECKast TEOPUsl UICATBHOTO T'a3a, UTOTOBBINA YPOK




I'nasa 3/3. 3akoHbl TepMoaAnHAMUKH (9 YacoB)

96/1 PaGoTa B TepMOIMHAMUKE
97/2 KonuuecTBo TEmIoThI.
98/3 Brytpennss sneprus. [1epBblii 3ak0oH TepMOIMHAMUKHU. ATMaOATHBIHN MpoIiecc.
99/4 [IepBblii 3aKOH TEPMOJIMHAMUKY, PELLIEHUE 3324
100/5 | HeoOpaTtumocTh mpolieccoB B mpupoze. Bropoii 3akoH TepmoguHaMuku. CTaTUCTHYECKOE UCTOJIKOBAaHHE HEOOPATHMMOCTH TPOLIECCOB B
IpUpoJIE.
101/6 TemnoBbie ABUTATEIIH.
102/7 Makcumansabii KITJI TenmoBeIX ABUTATEIICH.
103/8 TeruioBbIe ABUTATENH, PELICHHUE 3a/1a4.
104/9 3aKOHBI TEPMOJMHAMUKHN, UTOTOBBIA YPOK
I'naBa 3/4. B3aumHble npeBpainienust ;kujaKocTei u ra3os (3 yaca)
105/1 PaBHOBecue Mex 1y JKUIKOCTbIO U razoM. HackilenHble napel. M30TepMbl peaibHOTo rasa.
106/2 Kputnueckas tremneparypa. Kputnueckoe cocrosinue. Kunenue. CxxmkeHHe ra3oB.
107/3 BraskHOCTH BO3IyXA.
I'nasa 3/5. IloBepXHOCTHOE HATSKEHHE B JKUJAKOCTAX (4 4acoB)
108/1 MonexynsipHasi KapTHHA TTOBEPXHOCTHOTO ciiosi. [loBepXHOCTHAsI SHEPTHSL.
109/2 Cuta MOBEPXHOCTHOTO HATSKEHHS.
110/3 CmauuBanue. KanumispHsie ssBIeHMS.
111/4 JlaGopaTopHnasi padota Ne6 «V3mepenne ko3hduimeHTa NoBepXHOCTHOTO HATSHKEHUS JKUAKOCTHU C MOMOIIBIO KaIMILIIPay» JIP
I'naBa 3/6. TBepable Tesia M X NPeBpPallleHue B KUAKOCTH (5 yacoB)
112/1 Kpucranmnmueckue tena. Kpucrannudeckas pemerka. AMopdHbIe Tena.
113/2 Kunkue kpucramibl. JledekTsl B KpUCTAILIaX
114/3 OOBsiCHEHHE MEXaHUYECKUX CBOMCTB TBEPABIX TEJl HA OCHOBE MOJICKYJISIPHO-KHUHETHYECKON Teopur. [1naBieHue u oTBepaeBaHue.
115/4 M3meHeHnne oobema IpH IUIaBJICHUU U OTBEpAEBaHUU. TpoiiHas Touka. TerioBoe paciiupeHne TBEPABIX U KUAKHX TeJ
116/5 CBoiicTBa MapoB, KUAKOCTEN U TBEPABIX TE€J, UTOTOBBIN YPOK
I'nasa 4. dnexrpoaunamuka (36 yacon)
I'naBa 4/1. DaexkrpocraTuka (21 yac)
1171 DnexTpocTaTrka. Poib 37eKTpOMarHUTHBIX CHJI B TIPUPOJIC U TEXHUKE. DICKTPUICCKUH 3aps]l ¥ SJICMEHTAPHBIC YaCTHUIIBI. DIEKTPU3AIINS
TeJl.
118/2 3axoH Kynona. EquHMIIBI 37I€KTpUUYECKOTO 3apsa.
119/3 B3anmogeiicTBre 3apsa0B BHYTpH AudIeKTpuka. 3akoH KymnoHa, pemenue 3axaq
120/4 bruskoneiicTBre U ISiCTBUE HA paCCTOSTHUU. DIIeKTpUdeckoe moiie. Hanpsok€HHOCTE 3neKTpruieckoro nods. [IpuHimn cyneprno3uuu
TIOJIEH.
121/5 JlvaMM HANPSHKEHHOCTH dJIeKTpudeckoro nois. Teopema ["aycca




122/6

ITone 3apskeHHOM MIIOCKOCTH, cephl U mapa.

123/7 [Tose 3apsKEHHOM IIIOCKOCTH, c(hephl U mapa, pemeHne 3a1ad
1248 IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM T0JIE. JIM3IEKTPUKHU B dJeKTpocTaTuueckoM mnosie. [lonspuszanust AM3IEeKTPUKOB.
125/9 [ToTeHIMATBHOCTH JEKTPOCTATHYECKOTO 1moutst. [loTeHnanbpHas sHeprus 3apsaa B OJHOPOTHOM AJIEKTPUIESCKOM TIOJIE.
126/10 | Dueprus B3aMMOJCHUCTBHS TOUCUHBIX 3apsi0B. [[0TEHIINAT IEKTPOCTATUIECKOTO MMOJISl ¥ PA3HOCTh MOTEHIHATIOB
127/11 | IMoreHIMaN 3IEKTPOCTATHIESCKOTO MMOJIS M Pa3HOCTh MMOTEHIIMAJIOB, PEIICHUE 3a1a4
128/12 | Cps3b MeX1y HAMPSHKEHHOCTBIO 3JICKTPOCTATHUYECKOTO TOJIS U Pa3HOCTHIO TOTCHIIHAIOB
129/13 | DkcnepuMEHTATBHOE OMPEICICHHE JIEMEHTAPHOTO SJIEKTPUIECKOTO 3apsijia.
130/14 | HanpsbKeHHOCTH JIEKTPUYECKOTO MO, HOTSHIMAN AIIEKTPOCTATUIECKOTO MOJIsl, PELICHHE 3a/1a9
131/15 | Daekrpuueckas émMkocTh. KoHmeHcaTOpb
132/16 | EMKOCTB IJIOCKOTO KOHAEHCATOPA.
133/17 | DaekTpuuecKas eMKOCTb, PEIICHUE 3a/1a4
134/18 | Dueprus 3apsHKEHHOTO KOHIAEHCATOPA. DHEPTHsl JICKTPHUSCKOTO MOJIS.
135/19 | KonjgeHcatopsl, pelieHue 3a1au
136/20 | DIEKTPOEMKOCTh, KOHACHCATOPHI, 0000IICHHE
137/21 | DaekTpocTaTHKa, HTOTOBBIH YPOK
I'nasa 4/2. IlocTosiHHBII 31eKTpUYecKHil TOK (15 yacoB)

138/1 [MocTostHHBIN 2neKTpU4ecKuit TOK. [Im0THOCTH ToKa. Crita ToKa. DIEKTPUYECKOE 10JIe TIPOBOAHUKA C TOKOM
139/2 3axoH Oma s yuacTka nenu. ConpoTHBIEHHE TPOBOIHUKA. 3aBHCUMOCTh COIIPOTUBIICHUS OT TeMepaTypbl. CBepXIIPOBOIUMOCTb
140/3 3axoH OMa /17151 yJyacTKa LI , 3aBUCUMOCTb CONPOTHBIICHHSI OT TEMIIEPATYPHI, PEIICHUE 3a1a4
141/4 JlabopaTopHas padora Ne7 «OnpeneneHue yaenbHOro COpOTUBICHUS TPOBOAHUKAY JIP
142/5 Pa6ora u momHOCTh TOKa. 3akoH Jxoyns - Jlenna.
143/6 Onekrpuueckue nenu. [locnenosaTensHoe U MapaieIbHOE COSANHEHHE IPOBOAHUKOB.
14417 ONeKTpUUYECKUE LETH, PEIECHHE 3a/1a4
145/8 DNeKTpUYECKHE LETH, PEeIICHNe 3a1a4
146/9 DeKTpUYECKUE 1eNH, pelieHHe KOMOMHUPOBAHHbIX 3a/1a4
147/10 | DnexrpoaBmKymIas cuia. [ aibBaHWIYECKUE HIIEMEHTHI.
148/11 | 3akon Oma s MOJHO# 1enu.
149/12 | Jla6opaTopHasi padora Ne8 «Onpenenerre 3/IC 1 BHYTPEHHETO CONPOTHBIICHHUS HCTOYHHUKA TOKAY JIP
150/13 | 3akon Oma as yuacTka memnu, coaepxaiero DJIC. Pacuer croxHbIX dsekTpudeckux meneit. I[Ipasuna Kupxroda
151/14 | 3akon Oma st TOJTHOM IIeTIH, PEIICHHE 3a1a4
152/15 | [TocTOSIHHBIN AEKTPUICCKUN TOK, HTOTOBBIN YPOK

JlaGopaTopHbIil IpakTHKYM 10 TeMaM «MoJsiekyJsipHas (pU3NKa, TEPMOINHAMHUKA, dJIeKTpoguHaMuka» (12 yacoB)
153/1 OmnswiTHas ipoBepka 3akoHa [ eit-Jlroccaka JIP
154/2 N3mepenne korppuimeHTa moBepXHOCTHOTO HATSKEHUS JKUJAKOCTH METOZOM OTPhIBA PAMKH. JIP




155/3 N3mepenue BIaXXHOCTH BO3/AyXa MO ASPUIUTY BIAKHOCTU U TOUYKE POCHI JIP

156/4 OreHka CpeHe CKOPOCTH TEIIOBOTO JBMKEHUST MOJICKYJT Ta3a JIP
157/5 Ha6mronenue OpoyHOBCKOTO ABMKEHUS B )KHJIKOCTH C MTOMOIIBI0 MUKPOCKOMA JIP
158/6 W3mepeHre MOyt yIIpyroCTH PE3UHBI JIP
159/7 N3mepenue 31MeKTpOEeMKOCTH KOHAEHCATOpa C MOMOIIBIO TallbBAaHOMETpA JIP
160/8 Pacmmpenue npenenoB u3aMepeHus BOJIbTMETpA. JIP
161/9 W3mepenHne TemmnepaTypbl HUTH HAKJIMBAHUS dJICKTPUUECKOHN JIAMITOUKH. JIP
162/10 | V3mepeHue CONMPOTUBIICHUS IIPOBOAHUKA C TOMOIIBIO MOCTa Y UTCTOHA. JIP

163/11 | 3auer 1o MPaKTUKyMY.

164/12 | 3ader 1o MpaKkTHKyMYy.

Pe3eps Bpemenn (11 yacos)

165/1

166/2

167/3

168/4

169/5

170/6

171/7

172/8

173/9

174/10

175/11

IloypouHoe njiaHNpOBaHMe € YKa3aHHEM KOJIUYECTBA YaCOB, 0TBOAUMbIX HA OCBOeHH e KaX10ii TemMbl, 11 kiaace
(ecTecTBEHHO-HAYYHBbII M MaTeMaTH4eCKUil npo¢uiu (5 4acoB B HeeJ110))

Ne m\nn Tema ypoka KP, TIP, JIP

I'naBa 1. DaexTpoaunamuka (34 yaca)

I'nasa 1/1. DaexTpuyecKkuii TOK B pa3an4HbIX cpenax (13 yacos)

1/1 DeKTpOHHAas MPOBOJUMOCTh METAJUIOB.

2/2 ONEKTPUUYECKUI TOK B PACTBOPAX U PACIUIABAX JIEKTPOIUTOB. 3aKOH JIEKTPOJIM3a.

3/3 DJEeKTPUUECKUI TOK B pacTBOpaX U pacijIaBax JIEKTPOIUTOB. 3aKOH JIEKTPOJIHM3a.

4/4 JlaGopaTopHnasi padota Nel «OnpeneneHue 3IeKTPOXUMHUIECKOTO SKBUBAJICHTA MEJTN JIP
5/5 OnexTpuuecKkuil Tok B razax. HecamMocTosTeIbHBIN U CAMOCTOSTENIbHBIN pa3psi/bl.

6/6 IIna3ma.
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DJNIEKTPUYECKHUH TOK B BakyyMe. JIByX3JIeKTpoAHasl dJI€KTPOHHAS JIaMIIa - U0,

8/8 DNEKTPOHHBIC TyYKH. DIEKTPOHHO-JIydeBast TPyOKa.
9/9 DJIEKTPUYECKUI TOK B METAJUIaX, MJIEKTPOJIUTAX, ra3ax, BAKyyMe, pelieHre 3a1a4
10/10 | Dnexrpuyeckuii TOK B mosynpoBoanukax. CoOCTBEHHAs M IIPUMECHAS SJIEKTPOIIPOBOJHOCTD MOJTYPOBOIHUKOB.
11/11 p - n - mepexon. [TomynpoBoaankoBEIi muoa. TpauzucTop.
12/12 Tepmo- 1 GOTOPE3UCTOPHI.
13/13 DNEKTPUUYECKUN TOK B Pa3IMUHBIX Cpeax, HTOTOBBIH YPOK
I'naa 1/2. MaruutHoe noJjie Toka (9 yacos)
14/1 MarnutHsle B3auMoaecTeus. Bekrop maruutHoi nHaykuu. [IoTok MarHuTHOM HHAYKUMU. JIMHUY MarHUTHON MHAYKLIHH.
15/2 3akon buo - Casapa - Jlarutaca. Cuna Ammepa.
16/3 DIIeKTPOM3MEPUTEIILHBIC IPUOOPHI
17/4 Cuna AmMriepa, peiieHue 3aaqy
18/5 HelicTBe MarHUTHOrO MOJIsl HA ABMXKYLIMecs 3apasl. Cuna JlopeHua.
19/6 Cuuia Jlopeniia, pemenue 3aaa4y
2017 [ukIu4ecKuii yCKOpUTEIh
21/8 MarauTHoOe 1oJje Toka, 0000IeHne
22/9 MarauTHOE 10JIe TOKa, UTOTOBBIH YPOK
I'nasa 1/3. dnexkrpomarautHas uHayknus (10 yacos)
23/1 OTKpBITHE dNEKTPOMArHUTHON HHIYKIIWH.
24/2 I1paswuno Jlenna.
25/3 3aKOH 3J€KTPOMAarHUTHON MHAYKITUH.
26/4 JlabopaTopnas padoraNe2 «/3yueHue SBICHUS 3JIEKTPOMArHUTHOW MHAYKLIAN. JIP
27/5 Buxpesoe snextpuueckoe nosue. 9/1C MHAYKINN B IBUKYIINUXCS TPOBOJHUKAX.
28/6 [paBuio JleHia, 3aK0H JIEKTPOMArHUTHOW UHTYKIIMHU, pEIICHUE 3a1a4
29/7 Camounnaykiusi. THIyKTHBHOCTb.
30/8 DHeprus MarHuTHOTO TOJIS.
31/9 DJEeKTpOMarHuTHas MHAYKIHS, 00001IeHue
32/10 DNeKTpOMarHuTHasi MHAYKLHUS, UTOTOBbIM ypOK
I'naBa 1/4. MaruuTHble CBOICTBA BellecTBa (2 yaca)
33/1 MarauTHasi IpOHUIIAEMOCTh. TpH Kilacca MarHUTHBIX BEIIECTB
34/2 OOmbsicHeHue Mapa- ¥ quaMaraetuzma. OCHOBHBIE CBOMCTBA (heppoMarHeTHKoB. [I[pumenenune heppoMarHeTHKOB
I'napa 2. Kosie6anus u Bojinbl (38 yacoB)
I'naBa 2/1. Bpamenue tBepaoro tesa (1 yac)
35/1 3aKOHBI BpallleHHUs TBEPIOTO TeJia

I'napa 2/2. Mexannueckue kojedanusi (8 yacoB)




36/1

CB00OOIHBIC U BBIHYKJICHHBIC KOJIeOaHMs. Y paBHEHHE ABM)KECHUS Tpy3a HA MPYKHUHE.

3712 YpaBHeHHE IBWKCHUS MAaTEMAaTHYECKOTO MasiTHAKA. [ apMOHMYEeCcKUe KoJieOaHusI.
38/3 Ilepron, ammnuTyna U ¢aza rapMOHHUYECKUX KOJIeOaHU.
39/4 Jla6opaTopHas padora Ne3 «l3ydenue xoseOaHuid MPYKUHHOTO MasSTHHKA JIP
40/5 JladoparopHnasi padora Ne4 «/3ydenne kojebaHUH MaTEMaTHICCKOTO MasTHUKAY JP
41/6 3aryxatromue kKosiebanus. BeiHy ) 1eHHbIE KoJIeOaHus
4217 CrnoxeHue rapMOHUYECKUX KOJICOaHHH.
43/8 MexaHuyeckue Koye6aHus1, NTOTOBBIH YPOK
I'nasa 2/3. dnexkrpuyeckue kojedanus (11 yacon)
44/1 [Tporneccsl B kosie6aTensHOM KOHTYPE.
45/2 dopmyna ToMcoHa.
46/3 ®opmyna TomcoHa, perieHue 3a1a4
4714 BrinyxaeHHbIe nneKkTpuyeckie Konedanus. [lepeMeHHbIH 2IeKTpUYEeCKHid TOK.
48/5 JlelicTByroliee 3HaUEHNE CUIIBI TOKA U HaNpsDKEeHUs. Pe3ucTop B 1ieny nNepeMeHHOro Toka
49/6 [lepemeHHBII 3NIEKTPUIECKUIN TOK, pelIeHHe 3a1a4
50/7 KonzaeHcaTop u KaTyliKa MHIYKTUBHOCTHU B LIEIH IEPEMEHHOI'O TOKA.
51/8 3axon OMa /1 1IeTH IEPEMEHHOTO TOKa.
52/9 MOUIHOCTh B IETH NEPEMEHHOTO TOKA. P€30HAHC B AIEKTPUUECKON TIeTIH
53/10 ['eneparop Ha TpaH3ucTOope. ABTOKOIEOAHUS
54/11 DNEKTPUUYECKUE KOJICOaHHS, UTOTOBBIH YPOK
I'nasa 2/4. IlpouszBoacTso, nepenaya, pacnpe/aejieHue U NCMOJb30BaHUE YJIEKTPUIeCKOoi dHeprum (5 yacos)
55/1 I'eneparop nepeMeHHOTO TOKA.
56/2 TpanchopmaTop.
57/3 Bempsmnenne nepemennoro toka. Tpexdazusiii Tok. CoequHeHrne 00MOTOK reHepaTtopa 1 norpeduteneii TpexgasHoro Toka.
ACHHXPOHHBIH JIEKTPOABHUIATENb.
58/4 Hcnonp3oBanue snexTpudeckoil sueprun. [lepenaya u pacrpeneneHue d1eKTPUIECKON YHEPTHH.
59/5 [Tpon3BoCTBO, Iepeada, pacupeesIeHue M HCITOJIb30BaHUE DIIEKTPHUUECKON SHEPTUH, HTOTOBBIA YPOK
I'nmaBa 2/5. Mexaun4yeckue BoJHbBI. 3BYK (6 4acoB)
60/1 BousnoBeie siBnenus. [lonepednsie U npoosibHbie BoaHbI. [jinHa BosiHbL. CKOPOCTh PaCpOCTPAHEHHSI BOJIH.
61/2 VYpaBuenue 6eryieii BoaHbl. CTOSUME BOJIHBI Kak CBOOOIHBIE KosieOanus Ten. BomHb! B cpene. 3ByKoBbIe BOJTHBI. CKOPOCTH 3BYKA.
62/3 My3bIKabHBIC 3BYKH U IITYMBI. | pOMKOCTB, BBICOTA U TeMOD 3ByKa. M3mydenue 3Byka. YIbTpa3Byk U HHOPa3BYK.
63/4 Wnrepdepentms Boan. [Ipunuun [oiireHca. 3akoH oTpa)xKeHHs BOJH.
64/5 [Tpemomenue BoH. Audpakius BOTH.
65/6 MexaHHUYEeCKUE BOJIHBI, HITOTOBBIN YPOK

I'naBa 2/6. DjieKTpOMarHuTHBIE BOJIHBI (7 4acoB)




66/1

CBs3b MCXKAY HEPEMECHHBIM 2JICKTPUYCCKUM U IEPEMCHHBIM MAariiuTHBIM ITOJISIMU. 9H€KTpOM3PHHTHO€ I10JIC. QHGKTPOMaFHI/ITHaH BOJIHA.

67/2 M3ydenue 21eKTPOMarHUTHBIX BOJH. DHEPIrHs JIEKTPOMAarHUTHOW BOJHBI. CBONCTBA JI€KTPOMArHUTHBIX BOJIH.
68/3 N3o6perenue paaro A. C. [TonoBeiM. [IpuHIMITEI pagrOCBA3H. AMIUTMTYIHAS MOIYJISALIUS.
69/4 JlerexTupoBanue. PagronpueMHuK.
70/5 PacnpoctpaneHue pagdoBOIIH.
71/6 Pamnonokarnums. TeneBuneHue.
72[7 DJIEKTPOMAarHUTHBIE BOJIHBI, UTOTOBBIN YPOK

I'naBa 3. OnTuka (22 4aca)

I'nasa 3/1. 'eomeTpuueckasi ontuka (10 yacon)
73/1 Pa3Butue B3rnsgoB Ha npupoay ceeta. Cerosble nyun. @oTtomerpus. Cuiia cBera.
7412 OcBeteHHOCTh. SApKocTh. DOTOMETPHI.
75/3 [Mpunuun ®epma. 3akoH oTpaxkeHus csera. Chepuueckoe 3epkaio.
76/4 3akoH npenomiieHus cBeTa. [lomHoe oTpakeHue.
77/5 JladopaTtopHasi padota NeS «OnpeneneHue nokaszaress IPeIOMICHUs CTEKIay. JIP
78/6 [Ipenomienue cBera Ha ceprueckoil moBepxHOCcTH. JInH3a. DOKYCHOE pacCTOsIHUE M ONTHYECKAsl CHJIA JINH3BI.
79/7 ®opmyna nmuH3bL. [TocTpoeHue n3odpaskeHus, 1aBaeMoro JuH30i. HemoctaTku muH3.
80/8 JlaGopaTopHasi pa6ora Ne6: «OnpeneneHne (OKYCHOTO pacCTOSHHS U ONTHYECKOW CHIIbI COOMPAIOIIECH JTHMH3BI») JIP
81/9 ®oroannapart. ['na3. Ouku. Jlyna. Mukpockorn. Teneckon
82/10 | I'eomeTpuuecKas ONTHKA, HUTOTOBBINA YPOK
I'nasa 3/2. CBeToBbBI€ BOJTHBI (9 4acoB)
83/1 Ckopoctb cBeta. [lucnepcus cera.
84/2 Wurepdepenmus ceera. KorepeHTHOCTD. JIJIMHA CBETOBOI BOJIHBI.
85/3 Konpua Herotona
86/4 JlabopaTopHas padora Ne7 «Habmonenne naTepepeHIinm CBeTay. JIP
87/5 Hudpakuus cera. Judpakuus Openens Ha npocTbix o0bekTax. Audpakuus OpayHrodepa.
88/6 JudpaknmonHas pemerka. Paspemnraromas criocoOHOCTh MUKPOCKOTIA U TEJIECKOTIA.
89/7 JlabopaTopHnas padora Ne§ «l3MepeHne JUIMHBI CBETOBOM BOJHBI JIP
90/8 [HonepeunocTs cBeTOBbIX BOJH. [lonspusanus ceera. [lonepeyHOCTh CBETOBBIX BOJIH U 3JIEKTPOMArHUTHAs TEOPUS CBETA.
91/9 CBeTOBBIE BOJIHBI, HTOTOBBIN YPOK
I'nasa 3/3. N3ay4denue u cnektpsl (3 yaca)
92/1 HcTtounnku cBeta. CIIeKTPHI U CTIEKTpaJIbHBIE ammapaTsl. Buabl cieKTpos.
93/2 CriekTpasbHbIH aHAIU3.
94/3 WndpaxpacHoe u ynprpaduoneroBoe uzinyuenus. Peurrenosckue ayun. [llkana 31eKTpOMarHUTHBIX W3ITyYEHHH
I'nasa 4. OcHOBBI TEOPUU OTHOCHTEJAbHOCTH (4 yaca)
95/1 3aKOHBI HNEKTPOIMHAMUKY ¥ IPUHIUI OTHOCHTENbHOCTH. OnbIT Malikenbcona. [locTynaTsl TEOpUN OTHOCUTENBHOCTH.




96/2

OTtHOCHTENBHOCTH OJJHOBpeMeHHOCTH. [IpeobpazoBanus Jlopenna. OTHOCUTENLHOCTH PACCTOSIHAN M IPOMEKYTKOB BPEMEHH.

97/3 PensiTuBHCTCKMIA 3aKOH CIIOKEHUS CKOPOCTEH. PelsTuBrCTCKasT TMHAMUKA.
98/4 CunxpodazorpoH. CBs3b MacChI C SJHEPTHUEH.
I'nasa 5. KBanToBas ¢pusuka (40 yacos)
I'naBa 5/1. CBetoBble KBaHThI. [leiicTBHs cBeTa (9 4acoB)
99/1 3apoxaeHne kBaHTOBO# Teopuu. [locTossaHas [Tanka.
100/2 | ®oroaddexr. Teopust horoaddexra.
101/3 DOTOHBI.
102/4 Teopus porosddexra, pemenue 3aaad
103/5 [Mpumenenune Goroadpexra.
104/6 JlaBiieHue CBETA.
105/7 Xumnueckoe aercteue ceta. @otorpadus. 3anuch U BOCIPOU3BEIEHUE 3BYKa B KUHO.
106/8 CBeToBbBIE€ KBAaHTHI, JCHCTBHUS CBETa, 0000IICHIE
107/9 CBeTOBbIC KBAHTHI, ICUCTBHS CBETA, UTOTOBBIN YPOK
I'naBa 5/2. Atomuas puszuka. KanroBasi Teopus (12 yacon)
108/1 CriextpanbHble 3akoHOMepHOocTH. [InaneTapHast monenb atoma. OnbIThl Pesepdopaa.
109/2 [Toctynater bopa. Monens aroma Bogoposa o bopy.
110/3 DKcIepUMEHTaIbHOE JJOKA3aTENbCTBO CYIIECTBOBAHMUS CTAMOHAPHBIX COCTOSIHUH.
111/4 Tpynroctu Teopuu bopa.
112/5 [Moctynater bopa, perienue 3amayu
113/6 Kopnyckynspao-BosnHoBoM nyanuzm. opmyna ae bpoiiis.
114/7 CootHomrenue HeomnpeesneHHocTel [eiizenOepra. CtaTUCTHUECKUI XapaKTep KBAHTOBOW MEXaHHUKH.
115/8 MHuoroanektponnsie atombl. [puanun [Taymu.
116/9 KBaHTOBBIE HCTOYHHUKY CBETA - JIA3€PHI.
117/10 | [MousiTue O HENMHEHHOI ONTHKE
118/11 | AtomHas pu3HKa, KBAHTOBas TEOpHsi, 0000IICHHE.
119/12 | AtomHas ¢u3HKa, KBAHTOBAsI TEOPHS, HTOTOBBIH YPOK.
I'naBa 5/3. ®u3zuka aromuoro sigpa (13 yacon)
120/1 Metobl HaOIIOACHUS U PETHCTPALNH SJIEMEHTAPHBIX YACTHII.
121/2 EctecTBeHHas paguoakTHBHOCTb. Alb(a-, OeTa- 1 raMma-u3iaydeHus. PagroakTHBHbIE MTPEeBpaILCHHS.
122/3 3akoH pannoakTHBHOTO pacmasna. [Tepuon momypacmana. M30Toms.
123/4 HckyccTBeHHOE TIpeBpalieHue aTOMHBIX SIep.
124/5 OtkpbiTue HelTpoHa. CTpoeHHe aTOMHOTO sifpa. SlaepHble CUIIbI.
125/6 [Tu-mMe30HBI. DHEPTHs CBSI3U ATOMHBIX SIJIEP.
126/7 SnepHble peakiuu.




127/8

Henenue saep ypana. LlenHbie siaepHbIe peakiuu.

128/9 SnepHble peakiyu, pemeHne 3a1ad
129/10 | SnpepHslii peakTop.
130/11 | TepmosimepHbIC peaKIUH.
131/12 | Tlony4enune paauoakTHBHBIX M30TONOB U UX NPUMEHEHUE. BHOIOrHUeCKOe IeHCTBHE PaJMOAKTHBHBIX M3JTyYEHHUH.
132/13 | ®wusuka aTOMHOTO SIIpa, HTOTOBBIN YPOK.
I'naBa 5/4. DnemenTapHabie YacTuibl (6 4acoB)

133/1 Tpu sTana B pa3BUTUU (PU3UKH HJIEMEHTAPHBIX YACTHLI.
134/2 OTKpbITHE TO3UTPOHA. AHTUYACTHLIBI.
135/3 OtkpbiTHe HeHTpoHA. [IpoMexyTouHbIe 6030HBI - IEPEHOCUUKHU CJIA0bIX B3aUMOJEHCTBUIL.
136/4 Ksapku.
137/5 BzanmopeiictBre kBapkoB. [ TFOOHHL.
138/6 DjieMeHTapHbIe YaCTULIbI, HUTOTOBBIN YPOK

I'naBa 6. Ctpoenue Bcesiennoii (8 yacos)
139/1 ConHeuHasi cucTeMa Kak KOMILIEKC TeJl, HMEIOLINX 00Iee MPOUCXOKICHHUE.
140/2 OO01m11e XapaKTepUCTUKH TUIAHET.
141/3 [InaneTs! 3eMHO# TPYIIHL.
142/4 Jlayiekuie MIaHeThl.
143/5 ComHIle U 3BE3/5L.
144/6 CoJHIIe ¥ 3BE3/IBL.
145/7 Crpoenue u BoIOIMs Beenennoi
146/8 Crtpoenue BceneHHoil, HTOroBbiii ypok

JlaGopaTopHblii npakTuKkyM (20 4yacoB)
147/1 BBeneHue B MpakTUKYM.
148/2 BBenenune B nmpakTHKym
149/3 Nzyuenne TemnepaTypHOi 3aBUCHMOCTH COMPOTHUBIICHUSI METAJJIOB U MOJIYTIPOBOAHUKOB JIP
150/4 Onpenenenue 3apsijia 0THOBAJIEHTHOIO HOHA BOAOPOA JIP
151/5 CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU MOIYIPOBOJHUKOBOTO JTUO/IA JIP
152/6 N3mepenne MHIYKTUBHOCTHU KaTYIIKHU IO €€ COMPOTUBIICHUIO IEPEMEHHOMY TOKY JIP
153/7 N3yuenne pe3oHaHca B IEMH IEPEMEHHOT0 TOKa JIP
154/8 HccnenoBanue 31eKTpOMarHuTHBIX MOJIEH € TOMOILBIO ocIiIIorpada JIP
155/9 W3ydeHne CBOMCTB AJIEKTPOMATrHUTHBIX BOJTH JIP
156/10 | M3mepenue pabOTHI BBIXO/IA 3JICKTPOHOB B BAKYYMHOM (DOTO3JICMEHTE JIP
157/11 | U3mepeHue IIHHBI 3BYKOBO# BOJTHBI U CKOPOCTH 3BYKa JP
158/12 | HccrnenoBaHue 3aBUCUMOCTH CHJIBI (DOTOTOKA OT MOBEPXHOCTHOM TNIOTHOCTH TMTOTOKA U3JTyUCHHS JIP




159/13 | Uzyuenue ontuueckux npudbopoB «COOpKa ONTHUECKUX CUCTEM (COOpKA MUKPOCKOIIA)» JP
160/14 | Uzyuenue ontuueckux mpuoOopoB «COOpKa ONTHUYECKUX CHCTEM (COOpKaA TEIECKOIa)) JIP
161/15 | M3mepeHue moka3aTess MPEeIOMIIEHHS CTEKIa ¢ IOMOIIBI0 MEUKPOCKOIIA U JIMH3BI JP
162/16 | N3mepenue GpOKyCHOTO PACCTOSIHUS PAaCCEUBAIOIICH JIHH3BI. JIP
163/17 | Onpenenenue nocrostuHoM [nanka. JIP
164/18 | Perucrpaiiusi HOHU3UPYIOLIMX H3TyYCHHUI JIP

165/19 | 3auet mo 1abOpaTOPHOMY MTPAKTUKYMY.

166/20 | Bauer mo 1a6OPaTOPHOMY MPAKTHKYMY.

I'naBa 7. 3nayenue GU3UKHU AJ151 00bLSICHEHUS] MUPA M PA3BUTHUS NMPOU3BOINTENbHBIX CHJI 0011ecTBA (2 Yyaca)

167/1 Enunas ¢usnueckas kapTuHa Mupa.

168/2 ®du3nka U HAyYHO-TEXHUYECKas PEBOJTIOIIHS.
PesepB Bpemenn (2 yaca)
169/
170/
Y4eOHO-MeTOoAUYEeCKOe o0ecTieyeHue Al yUnTe s

1. Msakumes I'. 5. ®usuka. Mexanuka. 10 kiace. - M.: lpoda, 2013.
2. Msixumes I. 4., CunsikoB A. 3. ®usuka. MonekymspHas pusuka. Tepmonunamuka. 10 kmacce. - M.: Ipoda, 2013.
3. Mskumes I'. §., CunsikoB A. 3., CnoboackoB b. A. @uzuka. DnexrpoauHamuka. 10-11 kmace. - M.; Ipoda, 2013.
4.T. 5. Mskumes, A. 3. CunskoB. ®usuka. Konebanus u BoyHbL. 11 knacc. - M.; JIpoda, 2013.
5.T. A. Mskumesa, A. 3. CunsikoBa. @usnka. Ontuka. KBantosas ¢usuka. 11 knacc. - M.; [Ipoda, 2013.
6. [IporpamMmsr iist 061eo0pa3oBaTeNbHBIX yapexkaeanid. ®usnka. Acrponomust. 7—11 ki / coct. B.A. Koposus, B.A. Opios. - M.: JIpoda, 2011. - 334 c.
7. ®usuka. 3agaunuk. 10—11 kimaccos.: mocobue ans obmeodpaszosart. yupexaenuit / H. U. IN'onpagap6- M.: [poda, 2012, - 398 c.
8. ®usnka. Mexanuka. Yunmcs pemath 3a1aun. 10 kinace/A.M. Pomamkeud. - M.: JIpoga 2007 r. — 190 c.
9. ®usuka. MonexynspHas gusuka. TepmoauHamuka. Yuumcs pemath 3a1aun. 10 kinacc/A.U. Pomammkesuu. - M.: Ipoda 2007 r. — 94 c.
10. ®usuka. Ontuka. KBanToBas mpupoa cBera. Yummcs pemrats 3aaaun. 11 xkimacc/A. M. Pomamkesud. - M.: [Ipoga 2009 1. — 110 c.




