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11 kiacc 2 gaca B Henento (68 4acoB) I'. . Maxuwes, b. b. byxosues, H. H.
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l. IMosicuuTenLHAA 3aIUCKA

ITporpamma no ¢usuke g 10-11 knaccoB coctaBieHa B cOOTBETCTBUM ¢: DepepanbHbIM 3aKOHOM 00 oOpa3zoBaHuu B Poccuiickoii
Oenepannu (ot 29.12.2012 N 273-@3 (pen. ot 29.07.2017)), denepanshubiii 3akoH oT 2 uronsg 2021 r. N 320-®3 "O BHeceHUM W3MEHEHUH B
®denepanpHblil 3akoH "O0 oOpazoBanuu B Poccuiickoit @enepannn", TpedoBanusamMu OeepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpennero ob6mero oopazoanus (OPI'OC COQO); nmpumepHoi mporpammel yaeOHoro kypca (Illaranmuna A.B., Paboune mporpammer, @usmka, 10-11
knaccel. — M.: [IpocBemenue, 2020.), komruiekra yaeOuukos .. Mskumes, b.b.byxosues, H.H.Corckuii / [Tox pen. H.A.IlapdentseBoii, Pusuka.
10 knacc. ba3oBblil ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM IpuioxkeHueM). — M.: TIpocemenue, 2020.), I'.51.Mskumes, b.b.byxosues, H.H.Corckuit /
[Mox pen. H.A.IlapdentseBoii, Pusuka. 11 kmacc. ba3oBslit ypoBeHb (KOMILUIEKT € 3JI€KTPOHHBIM Tpuiioxkenuem). — M.: TIpoceemenue, 2020.).

Ha u3ydenune yueOGHOTO mpeiMera OTBOAUTCS
10 xmacc — mmo 2 Jaca B HeAemo, 70 9acoB B Tof



11 knacc — 1o J1Ba 4yaca B HeAewro, 68 4acoB B I'oJ
Nzyuenne ¢pusuku B 10-11 kiraccax HarmpaBIeHO Ha TOCTHKEHUE CIEAYIONMUX IeJIei:

® OCBOCHME 3HAHMU O PYHIAMEHTAJIbHBIX (U3NYECKUX 3aKOHAX M MPUHIUIAX, JIEXKAIIUX B OCHOBE COBPEMEHHON (hPM3MUYECKOI KapTUHBI MUPA;
HanboJee BaKHBIX OTKPBITHIX B 007aCTH (PU3UKH, OKAa3aBIIMX ONpPEAEISIOIee BIMIHNE HA Pa3BUTHE TEXHUKH U TEXHOJIOTHH; METOIaX
Hay4HOI'O IMO3HAHUS IPUPOIBL;

® [PUMEHSTH MOJTYYCHHbIE 3HAHUS MO (HU3UKE JIJIs1 OOBSICHEHUS Pa3HOOOPa3HbIX (PU3NUYECKUX SBJICHUI U CBOICTB BEIIECTB; MPAKTHYECKOTO
UCIOJIb30BaHUs (PU3UUECKUX 3HAHUI;

® pa3BUTHE MMO3HABATEIILHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B IIpoliecce MpuoOpeTeHrs 3HaHUH 1 YMEHUM 110
(U3HKE C UCIOJIb30BAHNUEM PA3JIMYHBIX HCTOYHUKOB WH()OPMAIIMH, B TOM YHCIIE CPEJCTB COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI;
(dbopMUpOBaHNE YMEHUI OIICHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(OpMAIUY;

e BOCHUTaHHUE YOCSIKICHHOCTH B BO3MOXKHOCTH MTO3HAHUS 3aKOHOB IMPUPOJIBI; UCTIOIL30BAHUS JOCTIKCHUH (DU3UKH HA 0JIaro pa3BUTHS
YeIIOBEYCCKON ITUBUIIM3AIINHN; HEOOXOMMOCTH COTPYHHYECTBA B MPOIIECCE COBMECTHOTO BBITIOJIHEHUS 33124, YBAKUTECIIEHOTO OTHOIIICHHUS K
MHEHHUIO OMIOHEHTA MPU 00CYX ACHUH MTPOOJIEM eCTECTBEHHOHAYUYHOTO COACPkKAHMs; TOTOBHOCTH K MOPaJIbHO-3THYECKOM OLIEHKE
WCIIOJIb30BaHUS HAYYHBIX JOCTH)KEHUM, YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPYXKAIOIIEH CPE/Ibl;

®  ICIIOJIb30BaHKE MPHUOOPETEHHBIX 3HAHUI M YMEHHM JIsl pEIICHUS MPAKTHYECKUX 3aJ1a4 MOBCEIHEBHOM JKU3HH, oOecriedeHust 0€30MacHOCTH
COOCTBEHHOM KU3HHU.

JlocTikeHHe dTUX 1IeJIei 00eCTICUMBAECTCS PEIICHUEM CIISAYIOIINX 3a1a4:
e (opmupoBaHUS OCHOB HAYYHOT'O MUPOBO33PEHUS;
Pa3BUTHS UHTEJUICKTYAJIbHBIX CIIOCOOHOCTEH yJaIuxcs;
pa3BUTHE TTO3HABATEILHBIX UHTEPECOB IIKOJIHLHUKOB B MIPOIIECCE U3yUEHUS (PU3UKH;
3HAKOMCTBO C METOJIaMU HAYYHOTO IO3HAHUS OKPYKAIOIIET0 MHUPA;
MMOCTaHOBKA MPOOJIeM, TPEOYIONTUX OT YUAIUXCSl CAMOCTOATEIbHON JESTEIHFHOCTH 110 UX Pa3peIleHUIO;
BOOPYKEHUE IIKOJIbHIKA HAYYHBIM METOJIOM MTO3HAHMSI, TIO3BOJISIOIINM TOJy4aTh 0ObEKTUBHBIE 3HAHHS 00 OKPYXKAIOIIEM MUpE.
1. IlinannpyemMblie pe3ybTaThl
Mexannyeckue siBJCHUSA

BbinyCKHUK Hay4uTCSH:

® pacro3HaBaTh MEXaHMYECKUE SIBICHUS U OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHWH OCHOBHBIE CBOMCTBA WMJIM YCJIOBHUS MPOTEKAHUS ITHX
SIBJICHUI: PAaBHOMEpPHOE W HEPABHOMEPHOE JBH)KCHHE, PABHOMEPHOE U PAaBHOYCKOPEHHOE IPSMOJIMHEMHOE JBUKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JABMKEHUS, CBOOOHOE MaJIeHNe Tell, PABHOMEPHOE JABMKEHUE MO0 OKPYXHOCTH, HHEPIIMS, B3aUMOJICHCTBHE TEJ, peaKTUBHOE IBH)KEHUE,
neperavya JaBiICHUsS TBEPABIMU TEJIaMH, >KMJIKOCTSIMH M razaMmu, aTMoc(hepHoe IaBiieHHe, IUIaBaHUE TeJ, PaBHOBECHE TBEPJBIX TEJ, UMEIOLINX
3aKpEIUIEHHYIO OCh BpalleHUs, KoJiebaTebHOE ABMKEHHE, Pe30HAHC, BOJHOBOE JBIMKEHHE (3BYK);

® ONKCHIBAaTh U3YUEHHBIE CBOMCTBA TE€J M MEXaHWYECKHUE SIBICHUS, UCHOIB3YS (U3NYECKUE BEIMYUHBI: MYTh, ME€pPEMEIIEHUE, CKOPOCTbD,
YCKOpEHHUE, Neproj o0palleHHs, Macca Tela, IVNIOTHOCTh BEIIECTBA, Cuila (CHila TSXKECTH, CUIa YIIPYroCTH, CHJIa TPEHMs), JaBI€HUE, UMITYJIbC Tela,



KMHETUYECKasi SHEeprus, MOTEeHIMallbHAs SHEPTUs, MeXaHndeckas paboTa, Mexanuueckas MourHocTs, KITJ[ mpu coBepriennn paboThl ¢ UCTIONIb30BAaHHEM
MPOCTOTO MEXaHWU3Ma, CWJIa TPEHHS, aMIUTUTY/a, MEPUOJl U YacTOTa KOJNeOAaHWM, JUIMHA BOJIHBI M CKOPOCTH €€ PAacIpOCTPaHCHHS; MPU OMHCAHUU
MPAaBWJIBHO TPAKTOBATh (PM3MUECKUN CMBICT MCIOJIb3YEMbIX BEIIMYMH, UX 0003HAUYEHHUS U €AMHMIIBI U3MEPEHHUsI, HAaXOIUTh (OPMYJIbl, CBA3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BEJTMYUHY C PYTUMH BETUYUHAMU, BEIYUCIATH 3HAUCHUE (PU3NICCKON BETTUYHHEI;

® AHAIM3UPOBATH CBOMCTBA TeJl, MEXaHUUYECKUE SIBIICHUS U MPOIECCHI, UCHOb3Ys (U3HUECKHUE 3aKOHBI: 3aKOH COXPAHEHUS SHEPruu, 3aKOH
BCEMHPHOI'O TATOTCHUS, TPHUHIMI CYNEPHO3UIIMK CU (HaxoxkaeHue paBHojeicTBytomerd cuibl), I, II u III 3akonsr HeloTOHA, 3aKOH COXpaHEHUS
UMIyNbca, 3aKoH ['yka, 3axoH Ilackans, 3akoH Apxumesna; Ipy 3TOM pa3InyaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA U €T0 MATEMaTHYECKOE BHIPAKEHHE;

® pa3nMyaTh OCHOBHBIC MPU3HAKU M3YYEHHBIX (PU3NYECKUX MOJENEH: MaTepuaibHas TOUKa, MHEPIHAIbHas CHCTEMa OTCUETa;

e pelaTh 33Ja4M, UCIIONIb3Ys (PU3nUYecKre 3aKOHBI (3aKOH COXPaHEHUSI SHEPTUHU, 3aKOH BCEMUPHOTO TSTOTCHHUS, PUHITUI CYNEPIO3UIIUU CUJ,
I, II u III 3akonsl HeloTOHA, 3aKOH COXpaHEHMsI UMITYNbCa, 3aK0oH ['yka, 3akoH [lackans, 3akon Apxumena) u GopMylibl, CBA3bIBaIOIINE HU3HUECKUE
BEJIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, INIOTHOCTh BEIIECTBA, CHJIA, JaBJICHUE, UMITYJIbC Tea, KHHETUYECKasi SHEPIHs, MOTCHIIUAbHAS
SHEprusi, MexaHuveckas pabora, mexanuueckas MourHocts, KIT/I mpoctoro mexanusma, cuia TpeHUs CKOJIBKEHUS, KOAPPUIIUEHT TPEHUS, aMILIUTY/Ia,
MEepUOJ U YacToTa KOJIeOaHUM, JJIMHA BOJIHBI U CKOPOCTh €€ PacHpOCTPAaHEHUs): HA OCHOBE aHAJIM3a YCJIOBHUS 3aJaud 3allHUChIBaTh KPATKOE yCIIOBHE,
BBIICTISATh (PU3UUECKHE BEIMUMHBI, 3aKOHBI M (hOPMYIIbI, HEOOXOUMBIE JIJISl €€ PEIICHHUs, TPOBOJUThH PacueThl U OLIEHUBATh PEaIbHOCTh MOTYYCHHOTO
3HAYCHUS PU3NICCKON BETUIHHEI.

BhinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUThCS:

® UCNONBL306aAMb 3HAHUA O MEXAHUYECKUX ABIEeHUSAX 8 NOBCEOHESHOU HCU3HU OJisl 0becneuenus: 6e3o0nacHocmu npu obpawjenuy ¢ npubopamu u
MEeXHU4eCKUMU YCmpoUuCcmeamu, Onsi COXPAHeHusl 300p08bs U COONI00eHUs HOPM IKOIO2UYECKO20 NOBEOeHUs 8 OKpyxcarouell cpeoe;, npusooums
npumMepvl NPAKMUYECKO20 UCHONb308AHUSL (QU3UUECKUX 3HAHUL O MeXAHUYeCKUX SGNeHUAX U QU3UYeCKUX 3aKOHAX;, Npumepvl UCHOIb308AHUS
80300HOBIAEMBIX UCTOYHUKOB IHEP2UU, IKOTOSUYECKUX NOCIeOCMEULL UCCIe008AHUS KOCMUYECK020 NPOCMPAHCME,

® paziuuams cpaHuybl NPUMEHUMOCMU PUULECKUX 3AKOHO08, NOHUMAMb 8Cceobwull Xapakmep GyHOaMeHmaibHblX 3aKOH08 (3AKOH COXPaAHeHUs
MEXAHUYECKOU IHepeUl, 3aKOH COXPAHEHUsl UMNYIbCA, 3AKOH 8CEMUPHO20 MA2OMEHUs,) U 02PAHUYEHHOCb UCHOIb308AHUS YACMHbBIX 3AKOHO8 (3aKOH
I'yka, Apxumeoda u op.);

® HAxXo00umsb A0eK8AMHYI0 NPEOIONCEHHOU 3a0aue Pu3uuecKyro Mooeb, pa3peuams npodIeMy KaK Ha OCHO8e UMEOUUXCS 3HAHULL N0 MeXAHUKe
C UCNOL308AHUEM MAMEMAMUYLECKO20 annapama, max u npyu NOMouu Memooo8 OYeHKU.

TemoBble siBJIeHUS
BoinycKHUK HAy4YuTCH:
® pacmo3HaBaTh TEIJIOBBIC SIBJICHUS M OOBSICHATH Ha 0a3e MMEIONIMNXCSl 3HAHWH OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS ITUX SBIICHUMN:
muddy3usi, n3MeHeHne o0bemMa Tell MPY HarpeBaHUM (OXJIAXKICHHUH ), OOJIbIIast CKUMAEMOCTh Ta30B, Majas C)KUMAEMOCTb KUAKOCTEH U TBEPABIX TEIT,
TEIJIOBOE paBHOBECHE, UCTIAPEHUE, KOHICH AN, TJIaBJICHNEe, KPUCTAIN3alNs, KATIEHHE, BIAKHOCTh BO3/AyXa, pa3InYHbIe CIIOCOOBI TEIUIONEpe aun
(TeTUIONTPOBOTHOCTH, KOHBEKIIHS, U3JIYICHHE ), arperaTHbIe COCTOSIHHSI BEIIECTBA, TTOTJIOMICHUE YHEPTUH TTPH UCTIAPEHUH KUIKOCTH U BBIICTICHUE €€ TIPH
KOH/JIEHCALIUHU T1apa, 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHUS;



® OIIMCBIBATh U3yYECHHBIE CBOMCTBA TEJ U TEIUIOBBIE SIBICHUS, UCIIOJIB3Ysl (PU3NUECKUE BEIMYUHBL: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPrus,
TeMIlepaTypa, yAeiabHas TeINIOEMKOCTh BEIEeCTBa, y/eJbHas TEIUIOTa IUIABJIECHUS, yIelbHas TeIIoTa napooOpa3oBaHus, yJellbHas TEIUIOTa CrOpaHUs
TOIUTNBA, KO()(UIIMEHT IMOJIE3HOTO JEHCTBHS TEIJIOBOTO JABHTAaTeNs; MPU OMMCAHWU MPABUIBHO TPAKTOBATH (PM3MUECKUI CMBICI HCIOIb3YEMbIX
BEJIMYMH, UX 0003HAUEHUs U €AMHUIBI U3MEPEHUs, HaXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (DU3MYECKYIO BEJIMYMHY C APYIMMH BEIMYHHAMH,
BBIUUCIIATH 3HaUCHNE (PU3MYECKON BEIIMUHHEI,

® AHAIN3MPOBATh CBOWMCTBA TEJI, TCIUIOBBIC SIBJICHUSA U IPOLIECCHI, HCIOJIB3Ys OCHOBHBIC IIOJIOXKEHHUS ATOMHO-MOJEKYJISIPHOTO YYEHHS O
CTPOCHMHM BEILLECTBA U 3aKOH COXPAHEHMS SHEPIUU;

® pasnMyYaTh OCHOBHBIC IPU3HAKK U3YYCHHBIX (PU3NYECKUX MOJIEIICH CTPOCHUS T'a30B, JKUAKOCTEH U TBEPABIX TEIT;

® TIPUBOJIUTH MPUMEPHI MPAKTHYECKOTO UCTIOIH30BAHUS (PU3UUIECKUX 3HAHUH O TEIUIOBBIX SIBICHUSX;

e pemate 3aJa4yM, WCIOJIB3Yys 3aKOH COXPAHEHHUS SHEPrHH B TEIUIOBBIX Mpoleccax W (OPMYIbI, CBS3bIBAIONINE (DU3MUECKUE BEITHMUMHBI
(KOJMYECTBO TEIJIOTHI, TeMIIeparypa, yAeibHas TEIUIOEMKOCTh BEILECTBA, yJelbHas TeIUIoTa IUIaBJIEHUs, ylelbHas TeIloTa HapooOpa3oBaHMUs,
yllenbHasl TEeIJIOTa CTOPaHMs TOIUIMBA, KO3(PPHUIMEHT MOIE3HOr0 ACHCTBUS TEIUIOBOTO JBUTATENs): HA OCHOBE aHAIM3a YCIIOBHS 3aJ1a4d 3alHCHIBAThH
KpaTKOE yCJIOBHE, BBIACIATh (PU3NYECKHE BETMUMHBI, 3aKOHBI U (POPMYIIbl, HEOOXOIUMBIE AJIS €€ PelIeHuUs, IPOBOJUTH pacyeThl U OLIEHUBATh PEalbHOCTh
MOJTYYCHHOTO 3HAYCHUS (PU3NIECKOI BETMUNHBI.

BbINyCKHUK IOJIYYHT BO3MOKHOCTD HAYYUTHCH:

® UCNONbL308AMb 3HAHUA O MENJIOBbIX AGIEHUAX 8 NOBCEOHEGHOU JICU3HU OJisl 0becneueHus 6e30nacHocmu npu obpaweHuu ¢ npubopamu u
MEeXHUYECKUMU YCMPOUCMBAMY, Ol COXPAHEHUs 300P06bs U COONIOOCHUS HOPM IKON02UHECKO20 NOBEOCHUs 6 OKpyicarowel cpeoe, npusooums
npUMepPbl IKON02UHECKUX NOCIeOCmEUl pabombl 0gueameinell 6HYmpeHHe20 C2OPAHUsl, MEnl106blX U 2UOPOINEKMPOCMAHYULL,

®  PasIUYamb 2panuybl NPUMEHUMOCIU PUULECKUX 3AKOHO8, NOHUMAMb 6Ce00WUL Xapakmep hyHOAMeHMANbHbIX QU3UYECKUX 3aKOHO8 (3AKOH
COXpaHeHUsl FIHeP2UlU 8 MENL0BbIX NPOYECCax) U 02PAHUYEeHHOCHb UCNOIb308AHUS YACTHBIX 3AKOHOG;

®  HAX0OUMb A0EK8AMHYIO NPEONOACEHHOU 3a0aye hU3ULecKyr0 MOOelb, paspeuams npoobiemy KaK Ha 0OCHO8E UMEIOUJUXCS 3HAHULL O MeNl08blX
ABNEHUAX C UCNOTIL308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOWU Memoo08 OYeHKU.

DJIeKTpUUYecKHe U MATHUTHBIE SIBJICHUS

BbINYCKHUK HAYYUTCS:

® pacro3HaBaTh AJIEKTPOMArHUTHBIC SIBICHUS U OOBACHATH HA OCHOBE UMEIOIINXCS 3HAaHUI OCHOBHBIE CBOICTBA MJIM YCIIOBHSI IPOTEKAHUS 3TUX
SBJICHUI: AJIEKTpU3aLUs TeJ, B3aUMOJICHCTBHE 3apsA/I0B, dJEKTPUUECKUNA TOK U €ro JeHCTBH (TeTUIOBOE, XUMUUYECKOe, MarHUTHOE), B3aUMOJICHCTBHE
MarHMToB, 3JIEKTPOMArHUTHAsI UHJIYKIUS, 1eHCTBUE MAarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM U Ha JBIKYILYIOCS 3apsSKEHHYIO YacTHILy, IeHCTBUE
ANEKTPUYECKOTO TOJIS Ha 3apsUKEHHYIO YaCTHUIY, 2JIEKTPOMArHUTHBIE BOJIHBL, MPSIMOJMHENHOE pacIpOCTPAHEHUE CBETAa, OTPAKEHUE U IPEIOMIICHUE
CBeTa, TUCIEPCHUs CBETA.

® COCTaBIATh CXEMBbl DJIEKTPUYECKHX LENEH C IOCIEA0BaTENbHBIM M TMapalIebHbIM COEAVMHEHHEM D3JIEMEHTOB, pa3jinyas yCIOBHbBIE
0003HAYEHUS HIIEMEHTOB JEKTPUUECKUX 1IeTeil (MCTOUHUK TOKa, KII04, Pe3UCTOpP, PEOCTar, IaMIo4Ka, aMIepMETpP, BOILTMETP).

® UCIOJIb30BaTh ONTUYECKUE CXEMBI JUIsl TIOCTPOCHHS U300pa’KEHUH B TUIOCKOM 3epKalie M cCOOMparoiiei TnH3e.



® ONHCHIBATh M3YYEHHBIC CBOMCTBA TEN U AJICKTPOMArHUTHBIC SBJICHUS, UCTIONB3Ys (PU3NYEeCKUE BETMYMHBL: SIEKTPUIECKUI 3apsil, CHila TOKa,
AIIEKTPUYECKOE HAMPSHKEHUE, HIICKTPUUECKOE COMPOTHBIICHHE, YIEIbHOE CONPOTUBIICHHE BEIIECTBA, paboTa 3JIEKTPUYECKOro MO, MOIIHOCTh TOKA,
(oKyCHOE paccTOSIHUE U ONTHYECKAs CHJIA JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YAaCTOTA CBETA; IIPH ONMCAHUU BEPHO TPAKTOBATH
(bU3MUECKUI CMBICII UCIIOJIB3YEMBIX BEJINYMH, UX 00O3HAUYEHHs M CIUHUIBI U3MEPEHHS; HAXOIUTh (POPMYIIbI, CBA3BIBAIONINE JAHHYIO (H3HMUYECKYIO
BEJIMYMHY C JPYTUMH BETUYNHAMH.

® AHAJIM3UPOBATH CBOMCTBA TEIl, 3JICKTPOMATHUTHBIC SIBIICHHS U IPOIIECCHI, UCIOIB3Ys (PU3MUECKHUE 3aKOHBI: 3aKOH COXPAHEHUS 3JIEKTPHYECKOTO
3apsana, 3akoH Oma ams yyacTka 1ienu, 3akoH JDkoynsa-JIeHna, 3akoH MpSMOJMHEHHOTO paclpOCTPaHEHUsI CBETAa, 3aKOH OTPAXKECHUS CBETA, 3aKOH
IPEJIOMIICHNUS CBETA; IIPU 3TOM Pa3INYaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA M €70 MaTEMAaTHYECKOE BBIPAKEHHE.

® [IPUBOJAUTH MIPUMEPHI MPAKTUIECKOTO UCTIONB30BaHUS (PU3NUECKUX 3HAHUI O AIEKTPOMArHUTHBIX SBICHUSX

e pemath 3a7auyd, UCHOIbL3yd (usnueckue 3akoHbl (3akoH Owma i yuyacTka Lend, 3akoH JDkoyins-JIeHna, 3aKoH MPSIMOJIMHEHHOro
pacnpoCTpaHeHUsI CBETA, 3aKOH OTPaKEHHUsS CBETa, 3aKOH IPEJIOMIICHHS CBeTa) W (HOPMYIbI, CBS3BIBAIONINE (HU3MYECKHUE BEIMYMHBI (CHJIa TOKa,
ANIEKTPUYECKOE HAMPSIKEHUE, ICKTPUUECKOE CONPOTHBIICHUE, Y/IEIbHOE COINPOTUBIEHHE BEIIECTBA, paboTa 3JIEKTPUYECKOro MO, MOIIHOCTh TOKA,
(OKYyCHOE pacCTOSHHUE W ONTHUYECKas CHJIa JIMH3BI, CKOPOCTh JJIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJHBI M YacToTa cBeTa, (GopMysbl pacdera
JNIEKTPUYECKOTO CONPOTHUBIICHUS IPU IOCIEIOBATEIbHOM U MAapajUIeIbHOM COEIMHEHUM IPOBOJHHUKOB): Ha OCHOBE aHAIW3a YCIOBHUS 3a7add
3alKChIBATh KPAaTKOE YCIIOBHE, BBIACTATH (DU3NYECKUE BEIUYMHBI, 3aKOHBI U (HOpMyIbl, HEOOXOIUMBIE JUIS €€ PEUICHUs, MPOBOIUTH pacyeThl H
OLIEHUBATh PEATLHOCTH MOYYEHHOTO 3HAUCHUS (PU3HMUECKON BEITUYHMHEI.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

® UCNONL306AMb 3HANHUA 00 INEKMPOMASHUMHBLIX AGNEHUAX 8 NOBCEOHEeBHOU JHCU3HU O obecneueHus 0e30nAcHOCmuU npu obpaujeHuu c
npubopamu U MexHu4yecKumMu yCmpoucmeamu, OJisl COXPAHeHUus 300p06bs U COOMOO0EHUs HOPM IKOJO2UUECKO20 NO8edeHUs 8 OKpyicaiowell cpeoe;
nPpUBOOUMb NpUMepPbl BIUAHUSL JNEKMPOMACHUMHBIX USTYYEHULL HA HCUBbLE OP2AHUZMDL,

® paziuuamv epaHuybl NPUMEHUMOCMU QUULUECKUX 3AKOHO8, NOHUMAMb 8Ce0OWUll XapaKkmep QYHOAMEeHMANbHbIX 3AKOHO8 (3aKOH COXPAHEHUs.
INEKMPUYECKO20 3aps0a) U 02PAHUYEHHOCHb UCNONIb30S8ANUS YACMHbIX 3aKOH08 (3akon Oma 05 yuacmka yenu, 3akoH Jocoyna-Jlenya u op.);

® UCNONb306AMb NpUEeMbl NOCMPOEHUSs QUIUYECKUX MoOenell, NOUCKa U (QOPMYIUPOSKU OOKA3AMENbCME  BbIOBUHYMbIX 2UNOme3 U
meopemu4ecKux 86160008 HA OCHO8E IMNUPUYECKU YCHAHOBNIEHHBIX (PAKMO8;

® HaxoOoumsv A0eK8AMHYIO HPeOJIONCeHHOU 3adaye Gu3u4ecKyio Mooelb, pazpeulams npodieMy KaK HA OCHO8e UMEWUXCs 3HAHUL 00
9/1eKMPOMACHUMHBIX AGNEHUAX C UCHONIb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu nOMouju Memooo8 OYeHKU.

KBanToBble siBJIeHHS
BbinyCKHUK Hay4uTCH:
® DAcMO3HaBaTh KBAHTOBBIC SBIICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIE CBOWCTBA UJTH YCTIOBHSI IPOTEKAHUS ITUX SIBIICHUI:
€CTECTBEHHAs U UCKYCCTBEHHAS PaJIMOAKTUBHOCTD, O-, 3- U Y-U3Ty4eHHs, BOSHUKHOBEHHE JJMHEHUATOTO CIIEKTPa U3Iy4YEHHUs aTOMA;
® ONUCHIBATh M3yUYCHHBIE KBAHTOBBIC SBJICHUS, UCTIONB3Yys (PM3MYECKUE BEIMYMHBI: MaCCOBOE YHUCIIO, 3apsiIOBOE YMCIIO0, TIEPUO] TTOJTypacmaia,
sHeprusi POTOHOB; TIPHU OMUCAHUU TPABWIBHO TPAKTOBATh (PM3MUECKUI CMBICT HMCIOJIB3YEMbIX BEIWYWH, UX 0003HAUCHUS W €AWHHIIBI W3MEPCHHUS;



HAXOJUTh (POPMYJIbI, CBSA3BIBAIOLINE NAaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEJIMYUHAMU, BHIYUCIIATH 3HaYCHHE (PU3NUECKON BEITHMUNHBI,

® AHAIM3UPOBATH KBAHTOBBIC SIBIICHUS, UCIONB3YS (DM3MYECKHE 3aKOHBI W TIOCTYJIAThI: 3aKOH COXPAaHEHHUS JHEPTUH, 3aKOH COXPaHCHUs
ANEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHMs] MacCOBOTO 4YMCJA, 3AKOHOMEPHOCTH W3JIyUYEHHUS U IOTJIOLIEHUS CBETa aTOMOM, [P 3TOM pa3iuyaTth
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

® pasnMyaTh OCHOBHBIC IIPU3HAKY IUIAHETAPHON MOJIEIN aTOMA, HYKJIIOHHOW MOJIEIM aTOMHOTO S11pa;
® [IPUBOJUTH IPUMEPHI IIPOSBICHUSA B IPUPOJE U IPAKTUYECKOIO MCIOJIB30BAHUS PAJUOAKTUBHOCTH, SIICPHBIX U TEPMOSACPHBIX PEaKLIMM,

CIICKTPAJIbHOT'O aHaJIN3a.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTbHCS:

® UCNONbL306AMb NOJYYUEHHbIe 3HAHUSA 68 NOBCEOHEBHOU JHCU3HU NpU 00pawjeHuu ¢ npubopamu u mexHUuecKumMu ycmpoucmeamu (cuemyux
UOHUBUPYIOWUX YACTNUY, O03UMEMP), 05l COXPAHEHUSL 300P06bsL U COONI00EHUSL HOPM IKOJI02UHECKO20 NOBEOeHUs 8 OKpYicalowell cpeoe;

®  COOMHOCUMb IHEP2UIO CBS3U AMOMHBIX 0€p C 0epeKmom Maccol;

L npueodum;; npumepsl 6aUARUA paduoakmueHbzx MBJZyVQHMLVl Ha Jicuevle Opeanu3msvl, NOHUMAamsv NPUHYUN Oeticmeaus 003wwempa u pasiudanto

YCaosusl €2o UCnojlib306AHUA,

® JNOHUMANb dSKoJjlocuvecKue np06ﬂ€Mbl, B03HUKaowue npu uUCnolb306aHuu amoMHbIX 3Jzel<mpocmam;uﬁ, u nymu peweHusl smux I’lp06.7l€.7|/l,
nepcneKkmuesbl UCnosb306AHUA YNPABIAEMO2O mepMOﬂdepﬂoeo cuHmesa.

B pe3ynbrate y BBIMYCKHUKOB OyIyT ChOPMHUPOBAHBI IUYHOCHHbBLE, PECYNAMUBCHBLE, NOZHABAME/IbHbIE U KOMMYHUKAMUGHble YHUBEPCAJIbHbIE

yueOHbIe /1eiicTBHUS.

Ne | @opmupyemsie
YV I

10 xitacc

11 xmacc

1 | Jlmanoctabie YV ]|

—  MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAyKW, 3HAYUMOCTH HayKH, TOTOBHOCTb K Hay4yHO-
TEXHUYECKOMY TBOPUYECTBY, BJIaJCHHE JOCTOBEPHON MH(MOpMaImen
O TEpeloBbIX JOCTUKEHUAX U  OTKPBITHUSX MHUPOBOM U
OTEYECTBEHHOM HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MUpa U OOIIECTBA;

— TOTOBHOCTb OOYYaOIIMXCS K TPYAOBOH MpodeccroHanbHON
JEATETbHOCTH KAaK K BO3MOXXHOCTU YYacTHsl B PEUICHUU JUYHBIX,
00IIIeCTBEHHBIX, TOCYIAPCTBEHHBIX, OOMICHAIIMOHAILHBIX MPOOJIEM;

—  OCO3HaHHBIN BBIOOp Oynymieil npodeccuu Kak
MyTh U CTIOCO0 peann3aiuy COOCTBEHHBIX )KU3HEHHBIX
TUTAHOB;

— TOTOBHOCTH OOYYamOIIHUXCA K
poQeCCHOHATBHON NeSATeTbHOCTH KaK K
BO3MOXKHOCTH  y4acTUSi B pEIICHUU JUYHBIX,
OOIIECTBCHHBIX, TOCY/IapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MTPOOIIEM;

TPYLOBOM




2 | MeranpenMeTHbIe
YV

CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN AEATEILHOCTH U AKU3HEHHBIX CUTYalUsX;
OpraHu30BbIBaTh 3()(HEeKTUBHBIN OUCK PECYpPCOB, HEOOXOIUMBIX VISl JOCTHKEHHS TOCTABJICHHOM LIeNH;
—  COIIOCTABJIATH IOJYYEHHBIN Pe3yNbTaT ACSATEIbHOCTH C IIOCTABICHHOM 3apaHee LEblo.

3 Tlo3HaBarenpHbIE
2%

— HCKaTh M HaxXoIUTh O00OOIIEHHBIE CIIOCOOBI pEmIeHMs 3a7ad, B TOM 4YHUCIE, OCYIIECTBISATh Pa3BEPHYTHIN
UH(POPMALIMOHHBINA MTOUCK U CTaBUTh HA €r0 OCHOBE HOBBIE (YdeOHBIE U TO3HABATEIIBHBIC) 33/a4H;

—  KPUTHYECKH OLIEHMBATh M HHTEPIIPETHPOBATh MH(OPMALMIO C Pa3HBIX MO3MIMHA, paclno3HaBaTh M (PUKCHPOBATH
NPOTHBOPEYMS B MH(POPMAIIMOHHBIX UCTOYHUKAX;

—  BBICTpauBaTh HHIMBHIYaJIbHYI0 OOpa30BaTENbHYIO TPACKTOPHIO, YYUTHIBAS OTPAHUUCHHS CO CTOPOHBI JPYTUX
YYaCTHHUKOB U PECYPCHBIC OTPaHUYCHUS;

—  MEHSTh ¥ yJepKUBaTh Pa3HbIC NO3UIMH B IIO3HABATEIILHOM JIESTEITbHOCTH.

4 | KoMMyHHKaTHBHbIE
Yy

Pa3BCPHYTO, JIOTUYHO U TOYHO U3JIAraTb CBOXO TOYKY 3PCHUS C UCIIOJIB30BAHUCM aJICKBATHBIX (YCTHBIX u HI/ICBMeHHBIX)
SA3BIKOBBIX CPCIACTB,

10 kaacc:

I1l.  Conep:xanue

Beenenue. @usuka u pusnyeckue MeToAbl H3Y4ECHUS MPUPOALI

®dusnka — Hayka o npupoje. Ousznueckue Tena u sBiaeHus. Habmronenue m onmucanue usnyeckux siBieHUd. OUBHYECKUN SKCTIEPUMEHT.
MogenupoBaHue sSBJICHUN U 00BEKTOB MPUPO/ibl. DPU3NUECKUE BETMUMHBI U UX U3MepeHue. TOYHOCTh U MOTPEelHOCTh U3MepeHnit. MexyHapoaHas
cucrema enuHul. Pusnueckue 3aKOHbl U 3aKOHOMepHocTU. Pu3nka M TexHuka. Hayunelii meron mnosHanusa. Ponb Qusuku B ¢GopMupoBaHUU
€CTECTBEHHOHAY4YHOU I'PAMOTHOCTH.

MexaHuuyecKHe sIBJIeHUS

Mexanunueckoe JBMkeHHe. MaTepuaibpHas TOUYKa Kak MOJENb (u3ndeckoro teiaa. OTHOCUTENBHOCTh MEXaHMUYecKoro JBmxeHus. Cucrema
orcyera. dusnyeckre BeIMUNHBI, HEOOXOAUMBIE JIJIsl OMUCAHMS JBUKEHHUS M B3aUMOCBSI3b MEKIy HUMH (IIyTh, IEpEMEILIEHNE, CKOPOCTh, YCKOPEHHUE,
BpeMs JBIKEHUs ). PaBHOMEpHOE U paBHOYCKOPEHHOE NMPSIMOJIMHENHOE ABHKeHHE. PaBHOMEpHOE JABMKEHHE 10 OKpYXHOCTHU. [lepBhlit 3akoH HeloToHA
u uHepnus. Macca Tena. [InmotHocts BemecTBa. Cuna. Enununbt cutbl. BTopoit 3akon Hetotona. Tperuii 3akod Herotora. CBoOoHOE TTajieHne Ted.
Cuna Tsxectu. 3aKkoH BceMupHoro tarorenus. Cuia ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTs. CBA3b MEXy CHIION TSKECTH M MAacCOM Telna.
Hunamometp. PaBHoaelicTBytomas cuna. Cuna tpenus. TpeHue ckonbxeHus. Tpenue nokosi. TpeHue B Ipupoje v TEXHUKE.

WNmnynbe. 3akoH coxpaHeHuss uMIynbca. PeakTuBHOe nBMkeHHe. Mexanudeckass paborta. MomHocTs. DHeprusi. IloTeHuumanbHas u
KHHeTH4eckas sHeprus. [IpeBpaiiieHue oJHOro BU/1a MEXaHUYECKOM SHEPruu B ApYroi. 3aKOH COXpaHEeHHMsI TOJTHON MeXaHUYEeCKOW SHEPTHH.

VYcnoBust paBHOBECUsS TBEPAOTO TeJIA, UMEIOILET0 3aKPEILNIEHHYIO OCh ABUKEHUSA. MOMEHT CHUIIBIL.




OCHOBBI MOJIEKYJISAPHO-KMHETHYECKOH TeOpuu

CrpoeHnue BemecTBa. ATOMBI M MOJIEKYJIBL. TeNIoBo€e NBUKEHUE aTOMOB U MOJIEKYJl. B3aumoelicTBre (IPUTSHKEHNE U OTTAJIKUBAHNE) MOJIEKYI.
TennoBoe paBHOBecue. TemmepaTypa. CBsi3p TeMmIiepaTypbl CO CKOPOCTBIO XaOTHUECKOTO IBWKEHHsS dYacTull. Buyrpennss sneprus. Pabora u
TEeIuIonepeiaya Kak CrocoObl U3MEHEHHs] BHYTpEeHHEH 3Hepruu Tena. KoanuecTBo TemmoTsl. 3aKOH COXpPaHEHUS U PEBPAICHHS SHEPTHH B TETIOBBIX
npoueccax. Mcnapenue u kongeHcauus. llornomienne sHepruu Mpu MCHApEeHUU >KUAKOCTU M BBIIEICHHE ee NpU KOoHJeHcanuu napa. Kunenwe.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUSI OT J1aBlieHus. BinaxkHOCTh BO3TyXa.

OCHOBBI TEPMOAMHAMUKH
Pabora raza npu pacummpenuu. [IpeoOpa3oBaHusi SHEpruv B TEIUIOBBIX MallMHaX (MapoBas TypOMHA, JBHUraTellb BHYTPEHHEIrO CropaHus,
peakTuBHBIN aBurarens). KI1/] TerioBoi ManmHsI.
OCHOBBI 3J1eKTPOAMHAMUKH
DneKTpuuecKoe moje Kak 0coOblil Bua Matepuu. HampspkeHHOCTD 3JIeKTPUUYECKOro modis. [leficTBre 3JeKTpUUecKOro Mo Ha SJIeKTPUIECKUe
3apsaabl. KonpeHncaTop. DHeprus 3JeKTpUUEcKOro ot KOHAEHcaTopa.

DneKTpuueckuil TOK. ICTOYHUKHU 3JIEKTPUUECKOro TOKA. DJIEKTpUUECKasi LIETb U €€ coCTaBHbIe yacTu. HanpapiieHne 1 JeHCTBUS SIEKTPUIECKOTO
toka. Hocurenu snextpuueckux 3apsaoB B Meramax. Cuia Toka. DJEKTpUYECKOE HampsKeHUe. DJIEKTPUYECKOE CONPOTHUBIECHUE IPOBOAHHMKOB.
Enununel conporuBiieHHs. 3aBUCMMOCTh CHIIBI TOKa OT HampsbkeHus. 3akoH Oma aiis ydacTKa LeNH. YJIeJIbHOE COIpOTHUBIEHHE. PeocTaTsl.
[locnenoBarenbHOE CcoeqUHEHHE MPOBOAHUKOB. [lapamienbHoe coenvHEHHWE NPOBOJHUKOB. PaboTa 31EKTpUYECKOro MOl IO IEPEMEILEHUI0
EKTPUYECKUX 3aps110B. MOIIHOCTH 3JIEKTPUYECKOro ToKa. Harpesanue mpoBOAHMKOB 2JIEKTPUYECKUM TOKOM. 3aKoH Jlkoyis - JIeHna. DiekTpudeckue
HarpeBaTeNbHbIE U OCBETUTENbHBIE TPUOOPHL. KopoTkoe 3ambikanue. Tok B pa3nMuHBIX cpenax.

11 kaace:
OCHOBBI 2J1eKTPOAUHAMHUKH (IIPOJOJIKEHHE).
MarauTtHoe moJie
B3aumopeiictBue TokoB. MarautHoe nosie Toka. MarantHas naaykuus. Cuna Amnepa. Cuna Jlopenuna.
DJIEeKTPOMATHUTHAS] MHAYKIUS

SIBneHne SNEKTPOMArHUTHOW MHAYKIMHM. MArHWTHBIA ITOTOK. 3aKOH JJIEKTpOMarHuTHOM uHAyKiuu. IIpaBuno Jlenma. CaMOMHAYKIUS.

NHaykTuBHOCTB. B3anMOCBS3b 311EKTPUUECKOTO U MAarHUTHOT'O TIOJIEN. DJIEKTPOMAarHUTHOE TOJIE.
JIEKTPOMATHUTHBbIE K0JIeOAHHUS U BOJIHBI

CBobosanble KonebaHus B KosiebarenbHOM KoHType. Ilepmon cBOOOAHBIX ayieKTpuueckux KoseOanuil. [lepeMeHHBIN 37eKTpUYECKUN TOK.
I'enepupoBanue osmekTpuueckoil »sHeprud. Tpanchopmarop. Ilepegada dIEKTPUUYECKON DSHEPrHHU. DJIEKTPOMArHWTHBIE BOJHBL. (CBOWCTBa
ANEKTPOMAarHuTHBIX BOJIH. [IpuHnune! paanocssasu. TeneBuaeHue.

Onruka



CeeToBbBIC BOJIHBI.

CKOpOCTh CBETa U METOJIbI €€ M3MEPEHUS. 3aKOHBI OTPAXKCHUS U MPEIOMIICHHSI CBeTa. BOJTHOBBIE CBOICTBA CBETA: TUCIIEPCHSI, HHTEPPEPEHIIUS

cBeTa, mudpaxuus ceeta. KorepentHocts. [lonepednocts cBeToBbiX BosH. [lonsipu3zamus cBerta.
DJ1eMeHThI TEOPUHM OTHOCHTEJIbHOCTH

[TocTynatel Teopuu OoTHOCUTENBHOCTH. [IpuHIMI OTHOCHTENBbHOCTH OJiHIUTENWHA. [locTosTHCTBO ckopocTu cBera. IIpocTpaHcTBO M Bpems B

CHeIUaIbHON TEOPUU OTHOCUTEIBHOCTH. PensgtuBucTckas nuHamMmuka. CBsi3b Macchl ¢ SHEPTUECH.
N3nyyeHus U cieKTpbI

Paznuunble BHABI AJEKTPOMATHUTHBIX M3IYYEHUM M HMX MPAKTHYECKOE TMPUMEHEHHE: CBOWCTBA M NPUMEHEHHUE WH(PpPaKpacHBIX,

yIAbTPaPHUOIETOBBIX U PEHTICHOBCKUX M3nydeHui. [lIkana 3eKTpoMarHuTHBIX U3TYy4eHUN.
KBanroBas ¢pusuka

['unotesa [lnanka o kBantax. @ororddexr. YpaBuenue DiinmTeina s Gorosddexra. @otousl. ['unoresa ae bpoiins o BOJTHOBBIX CBOHCTBAX
yactull. KopryckynsipHo-BoinHoBoi ayanus3m. CooTHomienue HeomnpeneneHHocTH ['eitzenbepra. Ctpoenue aroma. Ombitel Pesepdopna. KBantosbie
noctynatel bopa. Mcnyckanue u norionieHue ceera aroMmoM. Jlazepsl.

Mogenu CTpOCHHSI ATOMHOTO sIJIpa: MPOTOHHO-HEUTPOHHAS MOJIEIb CTPOCHHS aTOMHOTO spa. SlnepHbie critbl. JleeKT MacChl U SHEPTHUS CBS3H
HYKJIOHOB B sJipe. SlaepHast sHepretuka. BiausiHue noHU3upyoolie paaraiuy Ha )KuBble OpraHu3msl. Jl03a u3inydeHus, 3aKOH paiMOaKTUBHOTO paciajia
Y €ro CTAaTUCTUYECKUM XapakTep. DIeMEHTapHbIEC YACTHUIIbI: YACTHUIIBI M aHTUYACTULIbI. DyHIaMeHTaIbHbIE B3aUMOICHCTBUS

IToBTOpEHue.
IV. Temaruueckoe niaHupoOBaHUE
10 kJacc:
Ne Paszpen KoJunuecTBo yacos KonTtpoabHas padora JlabopaTopHblie paboThl

1. Beenenne. ®usuka u pundeckue 1

METO/Ibl U3yUYEHHUsI IPUPOIBI
2. MexaHuka 25 2 2
3. OcHoBBI MOJIEKYJISIPHO- 10 1 1

KMHETUYECKON TEOPUHU
4. OCHOBBI TEPMOJIMHAMUKH 8 1
5. OCHOBBI JIEKTPOJIMHAMUKHU 24 1 1




Peszeps 2 yaca
Uroro 70 yacos

KonTposs ypoBHsi 00yuyenusi puzuxku B 10 kiaacce.

HaumenoBanue
pa3/iesioB U TeEM

HUcTounuk

Konn¢puxarop EI'D

Konuduxkarop BIIP

KonTponbhas padoTa
Nel «Ocnoewt
KUHEeMAamuKuy

KonTponbnas padbora
No2 «Ocnoewi
OUHAMUKU U 3AKOHbL
COXPAaHEeHUsL)

KonTponbnas padbora
Ne 3 «Ochosbl
MOJNEKYNAPHO-
KUHemu4ecKkoul

meopuuy

Kontponbnas pabota
Ne 4 «Ocnoewt
MepmMoOOUHAMUKUY

Hunaxktnueckue Marepuansl @usuka 10 kmace / A.E.MapoH,
E.A.Mapon. — M.: U3narensctBo «JIpodan, 2018 T.
Temaruueckrue KOHTPOIIbHBIE U CAMOCTOATEIbHbIE pAOOTHI O
¢usuke 10 kmacc / O.M.I'pommeBa. — M.: M3marenbcTBoO
«Dx3ameny, 2019 r.

1.1.1-1.1.9

1.2.1-155

2.1-2.6

2.1.1-2.1.17

2.2.1-2.211

3.1-3.7

KonTponbnas pabora
Ne 5 «3axonwi
NOCMOSHHO20

MoKay.

Hunaktuueckue marepuansl @usuka 11 kimace / A.E.Mapos,
E.A .Mapon. — M.: U3narensctBo «poda», 2018.
Temarnueckrue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE PAOOTHI
no ¢usuke 10 xknacc / O.U.I'pomuesa. — M.: U3naTenscTBO
«Oxk3ameny, 2019 r.

3.1.1-3.2.10

4.1-4.7

11 kaacc:

Tembl s1a0opaTopHbIX pador B 10 Ki1acce
Jlaboparopnas pabota Nel «3mepenne kodpuireHTa TpeHus CKOIbKEHUS
Jlabopartopnast pabota No2. «M3yueHune 3aKkoHa COXpaHEHUSI MEXaHUIECKON YHEPTUN».
Jlaboparopnas pabota Ne3 «JkcrnepumeHTalbHAs TpoBepKa 3akoHa [ eii-Jlroccaka
Jlabopartopnast pabota Ne4. «M3mepenne I/1C 1 BHYTpEHHETO CONMPOTUBIICHUSI HCTOYHUKA TOKAY.




JlaGoparopHas padora Nel
JlabopaTopnasi paGora Ne2
JlabopaTopHas padora Ne3
JlabopaTopnasi paGora Ne4

: I3ydeHne 31eKTpOMarHuTHOW MHIYKIUN.

: I3Mepenue nokasareiis NpeaoMIICHUs CTEKIIA.
: I3MepeHnue 1JIMHBI CBETOBOM BOJIHBI.

: «I3y4yeHue TpEKOB 3apsyKEHHBIX YaCTUL.

Ne Paszpnen KoJanyecTBo yacos KonTpoJsbHnas padora JlabopaTopHbie padoThl
1. MarnutHoe nose 6
2. DJIEeKTpOMAarHuTHasE MHIYKIUS 8 1 1
3. DJIeKTpOMarHuTHBIE KOJIeOaHUS 12 0 0
Y BOJIHBI
4. OnTuka 17 1 2
5. KBanToBas ¢usuka 18 2 1
IloBTOpEeHne 7 1
Hroro 68 yacos
KonTtpoJusb ypoBHsi 00y4enusi pusuku B 11 kiaacce
Ne HaumenoBanue HUcTroynuk Konuduxkarop EI'D Konudukarop BIIP
pa3esioB M TeM
KonTtponsnas padora Nel | Iunaktudeckue marepuans Ousuka 11 xmace / 3.3.1-3.4.7 4.4-4.5
«Onexmpomacnumnasn | A.E.Mapon, E.A.Mapon. — M.: U3natensctBo «/podar,
UHOYKYUSL) 2018.
KonrtponbHas pabora No2 | TeMaTuueckue KOHTPOJIBHBIE UM CaMOCTOSTEIbHBIE 3.5.1-3.6.12 4.6-4.7
«Onmukay pabotel mo ¢usuke 11 xmacc / O.M.I'pomueBa. — M.: 4.1-4.3
Konrposnsnas padora Ne | M3narenscreo «Jk3amen», 2019 1.. 5.1.1-5.3.6 5.1-54
3 «Keanmosas ¢uzuxay
KontponbHast pabota Ne
Ned«Keanmoesas
pusuxa»
Kontponbnas padota No 2.2.1-2.211
S«lloemopenuey
Tembl 1a0opaTopHbIX padoT B 11 Ki1acce




V. Y4eOHO0-MeTOANYECKHHA KOMILJIEKC:

Juis yunrens:

1.

no

No ok ow

I".SI.Mskumes, b.b.byxosues, H.H.Cotckuii / ITog pen. H.A.IlappentoeBoii, ®Pusuka. 10 xnacc. ba3oBblii ypoBeHb (KOMIUIEKT €
3JIEKTPOHHBIM TpuiiokeHueM). — M.: [Ipocsemnienue, 2020.

I".SI.Mskumes, b.b.byxosues, H.H.Cotckuii / Ilog pen. H.A.IlappentoeBoit, ®Pusuka. 11 xnacc. ba3oblif ypoBeHb (KOMILIEKT ¢
3JICKTPOHHBIM TpuiiokeHueM). — M.: [Ipocsemnienue, 2020.

Hunaktrueckue matepuansl @usuka 11 kimace / A.E.Mapon, E.A.Mapon. — M.: U3natenbctBo «Jpodar, 2018.

Tematuueckue KOHTPOJIbHBIE U caMOCTOsITeNbHBIE paboThl 1o gusuke 11 kmace / O.U.I'pomueBa. — M.: U3narenbctBo «9Kk3amen», 2019 r.
3amanus oOpasoBarenpHOro moprana Pemy EI'D

COopHUK 3a1aHul 1 caMOCTOATENbHBIX padboT «Pusuka 10», JI.A. Kupuk, FO.1./luk- M.: Hnekca 2019r.

@dusnka. YTayOneHHbIH Kypce ¢ pemeHusMu 1 ykazanusivu. EI'D. Onuvrnuaaer. Ox3amensl B BY3./ E. A Bumnskosa (u ap.) ; Ilog pen. B.A.
Makxkaposa, C.C. YecHokoBa. — 5-oe uza. — M.: JlaGopaTtopus 3nanuii, 2018 r. BMK MI'VY - IIIKOJIE

®wusnka. 3aJa9HUK-TIPAKTUKYM IS IOCTYMAIOMIUX B BY3bl — ydeOHO-MeToandeckoe nocodue. EI'D. Onmumnuansl. Ox3amensl B BY3./B.A.
Makxkapos, C.C. UecHOKOB. — 2-oe u3a. — M.: Jlaboparopus 3nanuii, 2018 r. BMK MI'Y - HIKOJIE
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I'.A.Msxumes, b.b.byxosues, H.H.Cotckuii / Ilog pea. H.A.IlapdentseBoii, ®usuka. 10 knacc. ba3oBelil ypoBeHb (KOMILIEKT C
NIEKTPOHHBIM IIpUiIokeHueM). — M.: IIpocsemenue, 2020.

I'.A.Msxumes, b.b.byxosues, H.H.Cotckuii / Ilox pen. H.A.IlapdentbeBoit, ®usnka. 11 kinacc. bazoBslil ypoBeHb (KOMILIEKT C
3JIEKTPOHHBIM Npuiioxkenuem). — M.: [lpocsemenue, 2020.

HNunaktuueckue marepuansl @usuka 11 kmace / A.E.Mapon, E.A.Mapon. — M.: UznatensctBo «/Ipodan, 2018.

TemaTnueckue KOHTPOJIbHBIE U caMocTosITeNbHBIE paboThl o Gusmke 11 kmace / O.U.I'pomuesa. — M.: U3narenscTBo «Ok3amen», 2019 r.
3ananus oOpazoBatenbHOro nopraia Pemry EI'D

COopHHUK 3a1aHM U caMocToATENbHBIX padoT «Pusuka 10», JILA. Kupuk, F0.1.[uk- M.: Hnekca 2019r

HNHuTepHer-pecypcesl
Anunmaru pusnyeckux o0bektoB. http://physics.nad.ru/
XKupas pusmka: oOyvaronias nporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku ¢pusuku ¢ ucnoib3oBanueM MuTtepHera. http://www.phizinter.chat.ru/
®usuka.ru. http://www.fizika.ru/




4. ®wusuka: koyuekuus onbiToB. http://experiment.edu.ru/
5. dwusmka: 3neKTpOHHAs KOJUIEKIMs onbiToB. http://www.school.edu.ru/projects/physicexp

V1. KajaenpapHo-teMaTHuyeckKoe IJIAHMPOBAHHE
10 xnace
Ne Tema KonunuectBo Hara IIpumeyanue
4acoB
Beenenne. ®u3nka u puznyeckne MeToAbl H3ydeHus: npupoasl (1 yac)
1 Uro uzyuaer pusuka. Puznyeckue siBineHus. HabmoieHus 1 OnbIThI. 1 1 Henens
CeHTS0ps

Mexanuka (25 yaca)
Kunemamuxka (9 uacos)




2 | Mexaanueckoe nBmkeHud. CrucreMa OTCUETa. 1 1 senens
CEHTS0ps
3 | PaBHOMepHOe nBHkeHHE Ten. CKOpOCTh. Y paBHEHUE PaBHOMEPHOTO 1 2 Hepens
nBIoKeHus. Perenue 3a1a4. CEHTS0ps
4 I"'paduiky npsIMONMHENHOIO paBHOMEPHOTI'O IBUXKeHHUs. Perienue 3aau. 1
3) CKOpOCTb ITPU HEPABHOMEPHOM JIBUKEHUH. MIHOBEHHAs! CKOPOCTh. CII0)KEHHE CKOPOCTE. 1 3 Henensd
6 [IpsiMosIMHENTHOE PaBHOYCKOPEHHOE IBUKEHHE. 1 CEHTAOps
7 PaBHOMEpHOE ABMKEHNE TOUKHU IO OKPYKHOCTH. 1 4 nenens
8 Kunematuka abcoiroTHO TBEPIOTO TENa 1 CeHTSOPsI
9 Pewmenne 3amau no reme «Kunematuka. 1 1 Henens
10 | KonTpospHas pabora Nel «Kunemarukay. 1 OKTSIOpsL
Munamuxa (8 uacoe)
11 | OcHoBHOe yTBepkieHue Mmexanuku. Cuna. Macca. Enqununa macchl. 1 2 Henend
12 | IlepBeiii 3ak0H HproTOHA. 1 OKTSIOpst
13 | Bropoii 3akon HprotoHa. TpeTuii 3akon HeroToHa. 1 3 Henmens
14 [lpunuun otHocutensHocTH ["anmunes. 1 OKTSIOps
15 | Cuna TsKecTu M cujia BCEMUPHOTO TSTOTEHUSI. 1 4 nenens
16 | Bec. HeBecomocTb. 1 OKTSAODS
17 | dedopmanuu u cuibl ynpyroctu. 3akoH 'yka. 1 1 Henensa
18 | Cuubl Tpenus. JlaboparopHas pabota Nel «M3mepenne koddduiinerTa TpeHUs! CKOIBKESHHSD) 1 HOSIOpst
3akonwl coxpanenus é mexanuke (8 uacoes)
19 | Umnynbc. 3aKOH COXpaHEHUs! UMITYJIbCA. 1 2 Henens
20 | Pemenwne 3a7a4y Ha 3aKOH COXPAHEHUS HMITYJIbCA. 1 HOSIOpst
21 | MexaHndeckas paboTa U MOIITHOCTH CHITBI. 1 3 Henmens
22 | Kunernueckas sHeprus 1 HOSIOPS
23 | PaboTa CHIIBI TSDKECTH M YIIPYTOCTH. 1 4 Henens
24 | TloTeHumanpHas 3Heprusi. 3aKOH COXPAaHEHHUs] PHEPTUU B MEXaHUKE. 1 HOSIOPS
25 | JlabopartopHas pabora Ne2. «M3ydeHue 3aKkoHa COXpaHESHUSI MEXaHUICCKOU YHEPTUIY. 1 1 Henens
26 | KontposbHas pabota Ne2. «Jlunamuka. 3aKOHBI COXpaHEHHsI B MEXaHUKE 1 nexaops




OcHOBBI MOJIEKYJIAPHO-KMHeTHYeCcKOi Teopuu (10 yacoB)
OcHo6bl MONEKYNAPHO-KUHEemUYyecKou meopuu (8 yacos)

27 |OcHoBHble IonoxeHuss MKT. 1 2 Hemens
28 | bpoyHoBckoe asmxenue. CHITbl B3aUMOJICHCTBHSI MOJIEKYII. 1 pexabpst
29 OcnoBHoe ypaBuenue MKT 1 3 Henens
30 [Temneparypa. DHeprus TEILUIOBOTO JBHKCHHUS MOJICKYJI. 1 meKaopst
31 | YpaBHeHHE COCTOSHUS HI€AIHOTO Ta3a 1 4 Henens
32 | 'a30BBIE 3aKOHBI 1 meKxabpst
33 | JlaboparopHas pabota Ne3 «IkcriepuMeHTaIbHAS TPOBEpKa 3akoHa | eii-JIroccakay 1 2 Hepens
34 | Kourpomabnas pabora Ne3 «OcunoBst MKT» 1 STHBapsI
B3aumnvie npeepawienusn sxcuoxocmeit u 2azoe (2 uaca)
35 | Haceinennsrii nap. JlaBneHre HaCBIIIEHHOTO Mapa. 1 3 Henens
36 | BnaxnocTs Bo3ayxa 1 STHBAPSI
OcHOBBI TepMOIMHAMHUKH (8 4acoB)
37 | BHyTpeHHss sHeprusl. 1 4 Henens
38 | PabGota B TepMOIMHAMUKE. 1 STHBAPS
39 | KonuuecTBo TemIoThl. YpaBHEHHE TEMJIOBOTO OalaHca. 1 S Henensd
40 | Pemenue 3a1a4 Ha ypaBHEHHE TEIUIOBOTO OaaHca 1 STHBaPSI
41 | IlepBblii 3aK0H TepMOJUHAMUKHU. BTOpOIi 3aK0H TEpMOAMHAMUKHI 1 1 Henens
dbeBpas
42 | Tpunamun pevicteus u KI1/I TermioBeIX 1BUTATENCH. 1 2 Henens
dbeBpas
43 | Pemenue 3a1a4 1o TeMe «OCHOBBI TEPMOMTHAMIKH) 1 3 Henmens
dbeBpas
44 KourtposnpHas pabora Ne 4 Ha TeMy «OCHOBBI TEPMOAMHAMUKI 1 4 nenens
beBpas
OcHOBBI 1eKTPOAMHAMUKH (24 yaca)
Dnekmpocmamuxa (10 uacos)
45 [Bapsn. 3aKoH COXpaHEHUS 3apsia. 1 1 Henmenst mapTa
46 | 3akon Kynona. 1
47 | Dnextpuueckoe mosie. HanpshokeHHOCTh 1 2 Henens Mapra




48 | Ilone Toueunoro 3apsna, chepsl. [I[puHIMN Cynepno3uIuy. 1
49 | TloreHnmanpHas YHEprus 3apsoKeHHOro tena B D11 1 3 Henens mapTa
50 | [Morenuman. Pa3HocTh MOTEHIIUATIOB. 1
51 | CBsI3p MEX]ly HANPSHKCHHOCTHIO U Pa3HOCTHIO MOTEHIMAIIOB. DKBHIIOTCHIIMAIbHBIC TIOBEpXHOCTH | 1 4 Hemenst MapTa
52 | Pemenue 3amau no teme «l[loreHnuanpHast sHEprus. Pa3HOCTh MOTEHIINATIOBY 1
53 | DnekrpoemkocTh. Konmencarop. 1 1 nenens
54 | DHeprus 3apsHKEHHOTO KOHIEHCATOpa 1 AIIPEJIA
3aKonvl nOCMoOAHHO020 mokKa (8 uacos)
55 [Dnexrpuyeckuii Tok. Cuia ToKa 1 2 "Henens
56 | 3akon Oma jy1st yaacTka nenu. ConpoTHBIICHHE 1 anpes
57 Pnekrpuueckue nenu. [locnenoBareabHOE U MapalIeIbHOE COCTMHEHUE IIPOBOHUKOB. 1 3 Henens
58 [Pemenue 3agad Ha 3akoH OMa U coeIMHEHHE TPOBOTHUKOB. 1 anpest
59 | PaboTa 1 MOIIIHOCTH NOCTOSHHOI'O TOKA. 1 4 genensa
60 | OJIC. 3akon OMa Jis IOJTHOM e . 1 anperst
61 JlabopartopHas pabora Ned. «M3mepenue 3JIC 1 BHYTPEHHETO COMPOTHBICHUS UCTOYHUKA ToKay. | 1 1 Henens mas
62 | KonTponbHas padorta No 5. «3aKOHBI TOCTOSTHHOTO TOKa. 1
Anekmpuueckuili Mok 6 pa3iuunvix cpedax (6 uacoes)
63 [DnexTpuueckas MPOBOAMMOCTH PAa3IMYHBIX BemecTB. [IpoBOIMMOCTh METAIIOB. 1 2 Henens Mas
64 [3aBUCHMOCTH COITPOTHBIICHHS MPOBOIHUKA OT TEMIIEPATYPHI. 1
65 [Tok B MOTYIMPOBOAHHUKAX. 1 3 Henmensa Mas
66 [DnekTpuuecKuil TOK B BaKyyMe. DJIEKTPOHHO-Ty4eBas TpyOKa.
67 [DnexTpuuecKHii TOK B )KUIKOCTSIX. 3aKOH DJIEKTPOIIU3A. 1 4 Henens Mast
68 [DnexTpuueckuii TOK B razax. HecaMocTOATeNbHBIN U CAMOCTOATEIBHBINA Pa3psIbl. 1
69 [[loaroroBka K HTOTOBOW KOHTPOJIBHOM padoTe 1
70 [HToroBas KOHTpOJbHAs paboTa 1
HUTOTI'O 70 yacos

Kanenpapno-remaTndeckoe miianuposanue 11 kiaace.




Ne Tema KosmuectB | [lara IIpumeyanue
0 4YacoB
«MarauTHoe 1moJie» (6 yacon)
1. BzaumopeicTBue TOKOB. 1 1 Henens
JlaboparopHas pabota Nel. «Habnronenne neiicTBUS MATHUTHOTO TIOJISE HA TOKY. CeHTSIOps
2. BekTop MarHuTHOM MHAYKUMH. JIMNHUM MarHUTHOW MHAYKIAN 1
3. Cuna Ammepa 1 senens
Cuna JlopeHnna 1 CeHTAOpA
Pemenue 3anay mo Teme «MarHuTHOE MOJIEY. 1 3 Henens
CEHTSIOps
6. KonTponsHo-0600matonmii ypok. @u3ndecKkuii TMKTaHT 1o TemMe: « MarHuTHOE ToJIe» 1
«JIeKTPOMarHuTHasi HHAYKIus» (8 yacoB)
7. | SIBneHue 3NIeKTPOMAarHUTHOW MHAYKIMUA. MarHuTHBINA MOTOK. 1 3 Henens
3aKOH AIEKTPOMArHUTHOM WHIYKIIUH. CeHTSIOps
8. | Hampasnenue nnaykimonHnoro toka. [IpaBuio Jlenma. 1 4 nenens
9. Camounnykuus. UTHIyKTUBHOCTbD. 1 CEHTAOPA
10. | JTabopatopHas pabota Ne2. «/3ydeHHE SIBICHUS JIEKTPOMATHUTHON UHIYKIIAN. 1 1 Henens
OKTSIOpst
11. | DnexTpoMarHuTHOE MoJIE. 1 P
12. | KonTponbHo-06001maromuii ypok. @usndeckuii TUKTaHT mo Teme: «HAYKIHS TOKa» 1
13. | IloxroroBka K KOHTPOIBHON padote. Perenue 3agad mo reme 1
14. | KontponbHas pabota Nel. «MarautHoe mosie. DIeKTPOMAarHUTHAS MHTYKIIUS. 1 2 Henensa
OKTSI0ps
«JaekTpoMarHuTHbIE KoJedanus» (10 yacon)
15. CBOOOIHBIE U BBIHYK/ICHHbIE MEXaHUYECKHE KOECOaHUS. 1 2 Henens
OKTSI0ps
16. | CBoOOIHBIE M BHIHYKJICHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS. 1




17. | KoneGarenbublit KOHTYp. [IpeBpaliieHne sHepruu npu MeKTPOMArHUTHBIX KOJICOaHUSIX. 1 3 Henens
18. | IlepeMeHHBII AIIEKTPUYECKHH TOK. 1 OKTAODA
19. | AktuBHOe conpotuBieHue. [leiicTByroniee 3HaueHe CUiIbl TOKA U HAPSDKEHUS 1 4 nenens
20. | KonzmeHcarop B enu nepeMEeHHOT0 TOKA. 1 OKTSIOpst
21. | KaTtymka WHAYKTUBHOCTH B LIENTU IEPEMEHHOT0 TOKa 1 1 Henensa
22. | Ilpou3BoAcCTBO, epeaaya U UCIOIb30BAHHUE AIEKTPUUECKOM SHEPTUU 1 HOSIOps
23. | Pemenue 3aga4 no teme «DNEKTPOMArHUTHBIC KOJICOaAHUS 1 2 Henens
24. | Pemenue 3a1a4 o TemMe «DJIEKTPOMArHUTHBIE KOJIeOaHMS» 1 HOSIOpst
«JIeKTPOMarHUTHbIE BOJHBD) (2 yaca)
25. | DkcrepuMeHTaIbHOE 0OHAPYKEHHE SJIEKTPOMArHUTHBIX BOJIH. 1 3 Henens
26. | IIpuniunst paguocssisu. [lonarue o TeneBunenuu. Pazsutue cpeacTs cBs3u HOAOPA
«I'eomeTpuyeckasi onTuka (8 4acos)

27. | Cxopocts cBeta. [Tpunnun ['toiirenc. 3akoH OTpakeHUs CBeETa. 1 4 Henens
28. | 3akoH npenomieHus cBeta. [loaHoe oTpaxeHue 1 HOSIOps
29. | Pemenue 3aa4 Ha 3aKOHBI OTPa)KEHUs U IPEJTOMIIEHUS CBETA. 1 1 Henenst
30. | Jlaboparopnast pabota Ne3 «/3MepeHue nmokaszarens IpeIoMICHUS CTEKIIa» 1 nexkaopst
31. Jlunzel. [locTpoenue n300pa>keHust B JINH3aX. 1 2 "Henens
32. | ®opMyna TOHKOM JMH3bI. Y BEIUYEHHE JINH3bI 1 Jexadps
33. | Jlaboparopuas padota Ned4 «OnpeienieHne ONTHYECKON CHITBIA (DOKYCHOTO paccTosHUs coOuparomieid | 1 3 Henmens

JIMH3BD) nexaops
34. Pemenue 3agau no reme «I'eomerpruueckas ONTHKA 1

«BosHoBast onTuka» (7 yacoB)

35. Jucnepcus cBera 1 4 Henens
36. | Uurepdepenuus cBera 1 JieKkaopst
37. | dudpaxnus ceeta. [IudpakimoHHas pemeTka 1 2 Henelns
38. | JJaboparopHas pabota Ne5 «/3mepeHue JUIMHBI CBETOBOI BOJHBI» 1 STHBapsi
39. Pemenne 3amau no teme «BoJIHOBAS ONTHUKA 1 3 Henens
40. | Pemenue 3a1a4 mo teme «BoJHOBast ONTHKAY 1 STHBapsi




41. | KontpomnpHas padoTa nmo teme «OnTuka 1 4 Henens
STHBApsI
«M3nyyenue u cnekTpb» (3 yaca)
42. Bunbl uznydennii. IctouHuky cBera. 1 4 genensa
STHBApsI
43 Buasl ciektpoB. CrieKTpajibHBIN aHAIH3. 1 1 nenens
44, | Jlabopatopnas pabora No6 «HaOmroeHre CIIonHOTO U JIMHEHYAaTOro CIIEKTPay 1 dbeBpais
KBanroBas ¢pusuka (11 yacon)
45. | ®otoaddekr. Teopus pororddexra. 1 2 Henens
beBpans
46. | Pemenue 3amad o reme «DoTodrpdexr» 1
47. | Pemenue 3amau o teme «DotodpdexT» 1 3 Henend
48. | Crpoenne atoma. OnbiTel Pezepdopra. 1 dbespans
49. [Toctynats! bopa. 1 4 genens
50. | Pemenue 3aga4d o teme «ATomMHas pU3UKa» 1 deBpais
51. | OtkpeITHE paOaKTUBHOCTH. Bupl n3nyuenuil. PannoakTuBHbIe IpeBpalieHUs. 1 1 Henens
52. 3aKoH paJnoaKTUBHOTO pactaja. [lepron monypacmana 1 Mapra
53. | Ctpoenue siapa. SnepHble CHIIbl. DHEPTHsl CBA3H B spe. 1 2 Henens
54. | Snepusbie peakiuu. Jlenenue ypana. [{ennbie peakiun. 1 Mapra
55. | Pemrenue 3aa4 Ha 3aKOH pPaJAMOAKTUBHOTO paclaja U sePHbBIE PEeaKIUu. 1 3 Henens
MapTa
Pasznen «O0o0marmee nopropenue» (13 yacon)
56 KunemaTtuka u 1uHaMHuKa MaTEpUAIbHOW TOUKHU. 1 1 wenens
S7 3aKOHBI COXpaHEHUs 1 anpert
58 JlnHamuKa NepuoINYECKOro IBUKEHUS 1 2 Henensa
59 PenaruBucrckast MexaHuka 1 arpei
60 Craruka 1 3 Henens
61 MKT u Tepmonunamuka 1 anpest
62 [ToaroroBka K UTOroBOM KOHTPOJILHOM paboTe 1 4 nenens
63 HToroast KOHTpoJIbHAS paboTa 1 anpest




64 Kunkocts 1 ap 1 1 Hemens

65 TBepoe Teno 1 Mast

66 MexaH1ueCKue U 3BYKOBBIE BOJIHBI. 3aJ1aud B TETpau 1 2 Hepens

67 CuJIBI 3IEKTPOMArHUTHOTO B3aUMOJICHCTBUS HEMOBUKHBIX 3apsJ10B. 1 Mas

68 OHeprus MEeKTPOMarHUTHOTO B3aUMOJIEHCTBUS HEMOABUKHBIX 3apsi/I0B. 1 3 Henensd
Masi

HToro 68 uacos




