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Pabouas nporpamma no ydeOHoMy mpeamety "dwusuka'(6a30Bblii ypoBeHb) (TpeaMeTHast
obnactes "EcTecTBeHHO-Hay4HBIC MPEIMETHI'") BKIIOYAET MOSICHUTEIBHYIO 3aMUCKY, COJIEPKAHUE
Oo0y4YeHHsT BKJIIOYAET MOSICHUTEIBHYIO 3alHCKy, COJEpKaHHe OO0y4YeHHUs, IIJIaHUPYEMbIe
pe3yJbTaThl OCBOCHHUS MTPOTPAMMBI 110 (U3HKE.

[ToscHuTenpHast 3amUcKa OTpakaeT oOmMe Iend W 3aJadyd  H3ydeHus (QHu3MKH,
XapaKTePUCTUKY TCUXOJOTMUYECKUX MPEANOCHUIOK K €€ M3YyUEHHUIO0 OO0y4yarolU[MMUCS; MECTO B
CTPYKTYpe Y4eOHOro IUIaHa, a TaKXKe MNOAXOAbI K OTOOpY COJAEp)KaHUs, K OIpeIeICHUI0
IUTAHUPYEMBIX PE3yJbTAaTOB U K CTPYKTYPE TEMATHUYECKOTO TUIAHUPOBAHHUSL.

Conepxanne 0OydeHHs] pacKpbIBaeT COJACpXKATeIbHbIC JTUHHH, KOTOpPbIE MpPEIaratoTcs
JUIsE 00513aTeIbHOr0 M3Y4YeHHs] B KaKJIOM KJIacce Ha YpPOBHE CpelHEro o0Iero odpazoBaHUS.
Conepxanne 0O0y4eHHUS B KaKIOM KJacce 3aBEpIIaeTCs MEePeuyHEM YHUBEPCAIbHBIX Yy4eOHBIX
NEHCTBUII - MO3HABaTENIbHBIX, KOMMYHHKATHUBHBIX W PETYJIATUBHBIX, KOTOPHIE BO3MOXKHO
(dbopMHUPOBATH ¢ YIETOM BO3PACTHBIX OCOOCHHOCTEH 00yUaIONINXCs Ha YPOBHE CPETHETO OOIIETO
oOpazoBaHwUs.

[InanupyeMble pe3ysibTaThl OCBOEHHUS MPOTrpamMMbl MO (U3MKE BKIIOYAIOT JIMYHOCTHBIE,
MeTanpeIMEeTHbIE pPe3yJabTaThl 3a BeCh MEepuoa OOydeHHs Ha YpPOBHE CpEIHEro oOIIero
00pa3oBaHus, a TAKKE MPEAMETHBIC TOCTHKECHUS 00yYaroIIerocs 3a KaKAbli roJl 00y4deHHUsI.

ITosicHuTENLHAA 3aNIHCKA

[Tporpamma mo ¢Qusuke ©0a30BOr0 YpOBHS Ha YPOBHE CpETHET0 OOIIETO 00pa3oBaHHSA
pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tporpammbl, TmpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboueil mporpamMMbl BOCIHUTaHMS M KOHLENIMU MpenojaBaHus Yy4eOHOro
npenmera "®usuka" B oOpa3oBaTenbHbIX — opraHuzauusx — Poccuiickoit  ®denepanuu,
peaTn3yoLMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

. Conepxkanue mporpamMmbl 1O (PU3MKE HANpaBICHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHbl Mupa oOyuatomuxcst 10-11 kmaccoB npu oOyueHuM UX ¢pu3uKe Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM GPI'OC COO k nmiuaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbTrataM OOy4YeHHs, a TaKK€ YYUTHIBAET HEOOXOAMMOCTH pPEATU3aLUU MEXIPEIMETHBIX
cBsizel (DM3UKU C €CTeCTBEHHO-HAyYHbIMM YuUeOHBIMH IpeaMmeTaMu. B Hell ompenenstorcs
OCHOBHbIE 1€ M3Yy4YeHHUs (U3UKU Ha YPOBHE CpeIHEro obiiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3yibTaThl OCBOEHHUS Kypca (HU3UKH: JMYHOCTHBIE, METalpeMETHbIe, IpeaMeTHble (Ha
06a30BOM ypOBHE).

[Tporpamma o ¢pu3nKe BKIOYAET:

[Tnanupyemble pe3yibTaThl OCBOEHHUS Kypca (M3MKM Ha 0a30BOM ypPOBHE, B TOM UHUCIIE
IpeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

Conepskanne yueobnoro npeamera "duszuka" mo rogam o0yueHus;

[Tporpamma mo ¢u3uke MOXeT OBITh MCIOJNB30BaHA YYMTEISIMU Kak OCHOBa JUIS
cocTaBJieHUs cBoUX pabouunx nporpamm. [Ipu pa3paborke pabodeil mporpaMMbl B TEMaTHYECKOM
IUTAHUPOBAHUHU JIOJKHBI OBITh YYTE€HBI BO3MOXXHOCTH UCIIOJIB30BaHUS AIEKTPOHHBIX (LIU(PPOBBIX)
00pa3oBaTeNbHBIX  PECYPCOB,  SBISIIOIIMXCA  y4€OHO-METOOUMYECKUMH  MaTepualaMu
(MyJTbTUMEIUIHBIE TMPOTPaMMBI, JJIEKTPOHHBIE YYEOHMKHM M 3aJa4HUKH, DIIEKTPOHHBIE
OuOIMOTEKH, BUpPTyallbHbIE J1a0OpaTOpUU, WIPOBbIE MPOrpaMMBbl, KOJJIEKUUU LHU(PPOBBIX
00pa30BaTeNbHBIX PECYPCOB), PEATH3YIOLUIMMH TUIAKTUYECKHE BO3MOKHOCTH HH(POPMAITUOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHH, CO/IepKaHUE KOTOPhIX COOTBETCTBYET 3aKOHOJATENILCTBY 00
o0pa3oBaHUH.

[Iporpamma mo ¢u3uKe HpeaocTaBisieT BO3MOXKHOCTH [UISl pead3allii pa3IudHbIX
METOAMYECKHX TIIO/IXOJI0B K OpraHu3aluu oOyueHHs (HU3MKe IpPH YCIOBUU COXPaHEHUS
00s3aTeNbHOM YacTH co/Iep KaHus Kypca.

dusmka Kak Hayka o HanOoJiee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTYIIAs B KAYECTBE YU€OHOTO



npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKIIAJ B CHUCTEMY 3HAaHUI 00 OKpYXaroleMm MHpe.
[[IxonpHBIA KypCc (U3UKKH - CHCTEMOOOPA3yIOMIMI JUIsi E€CTECTBEHHO-HAYYHBIX Yy4eOHBIX
IPEMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE MTPOIIECCOB U SIBICHUH, U3y9aeMBbIX
XUMUeH, Ouonoruel, pusnyeckoi reorpadueid m acTpoHoMuel. Mcmonb30BaHUE W aKTUBHOE
npuMeHeHHe (U3MYeCKMX 3HAHUM OmpenenseT XapakTep M Ppa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPaHCIOPTa, OCBOEHHUS KOCMOCA, IIOJyYEHHMsI HOBBIX
MaTepHaJioB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. Mzyduenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B HopMUpoBaHHe YMEHUIH
NPUMEHATHh HAYYHBIH METO]I TIO3HAHUS MPH BBHITIOJHEHUH MU y4eOHBIX HCCIIEJOBAHUH.

B ocHOBY kypca (pu3uku a1 ypoBHsI CpeAHEro oomero o0pa3oBaHus MOJIOKEH PAI UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Wnes nenoctHoctu. B cooTBEeTCTBUM ¢ HEH Kypc sBISETCS JOIMUYECKH 3aBEpIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIIACCHUYECKOU, TaK U
COBPEMEHHOU (PU3HKH.

Wnes renepanuzanui. B cooTBeTcTBHM ¢ HeW MaTepHal Kypca GU3NKHA 00BbeIUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHME IPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELIECTBE U IOJIE.

Wnes rymanutapuszauuu. Peanuszanus uaeu npeamnonaraer UCIoyib30BaHUE T'YMaHUTapHOTO
noTeHImana GU3NIECKOil HayKH, OCMBICIICHUE CBSI3U Pa3BUTHS (DU3UKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU MTPOOIEMaMHU.

Wnes npukinaanoit HanpaBiaeHHOCTH. Kypc Gpu3uKu mpeanonaraetT 3HaKOMCTBO € IIMPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTHYECKUX MPHIIOKEHUH N3yUYEeHHBIX TEOPUI U 3aKOHOB.

Wnest skomorusanuu peaausyercsl IMOCPEICTBOM BBEJIEHUS DJEMEHTOB COJEpXKaHuS,
HOCBALIEHHBIX 3KOJIOI'MYECKMM Mpo0jieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKKe 00CYKIeHHs MPoOIeM pallMOHAIBLHOTO IPUPOIOII0Ib30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

CrepXKHEBBIMH 3JIEMEHTAaMH Kypca (PM3MKH Ha ypOBHE CpETHEro OOIEero oO0pa3oBaHHS
ABISIOTCS  (pu3nueckue Teopuu (GopMHpPOBAHHE NPEJCTABICHUH O CTPYKType IOCTPOECHHUs
¢usnueckoil TeopuH, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IIPEJICTaBICHUSX O NPUPOJE, TpaHUIAX MPUMEHMMOCTH TEOPHi, IS ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOAX0] B Kypce (PU3MKHM peamn3yercs Mpeae BCero 3a Cuér
OpraHHu3alH SKCIIEPUMEHTAIBHOMN 1eATEIbHOCTH 00yYaroIINXCS.

s 6azoBOoro ypoBHs Kypca (DM3MKHM - 3TO HCIIOJIB30BAaHUE CUCTEMBI (POHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIaDOpaTOPHBIX padOT, KOTOpBIE B MporpaMMe no (pusuke
00BbEeTMHEHB! B OOLIMH CHHMCOK YYEHHYECKHX MpaKTHUeCKuX paldoT. BeigeneHue B ykazaHHOM
nepeyHe J1abopaTopHbIX pabOT, MPOBOJUMBIX JJsi KOHTPOJIE M OLEHKH, OCYIIECTBISETCS
y4aCTHHKaMH 00pa30BaTeNbHOTO Ipoliecca HCXOJi U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS MU
ocHaleHus: kabuHeta ¢usuku. I[lpm 3TOM obOecrieunBaeTcsl OBJIAJIEHUE OOYUYAIOUIUMUCS
YMEHUSIMH TIPOBOAMTH KOCBEHHBIE W3MEPEHHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (u3nueckux
BEJIMYMH U MIOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Pemienne pacy€THBIX M KayeCTBEHHBIX 3aJady C 33JaHHOW (U3MYECKOHl MOJelnblo,
MO3BOJIAIONIEE MPUMEHSATh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszeina
Kypca, Tak U UHTErpupys 3HaAHUS U3 pa3HbIX pa3iesoB. [ KaueCTBEHHBIX 3a/1ay IPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE TMpOTEeKaHWs (PU3MYECKUX SBICHUM U TPOIECCOB B
OKpY’Kalollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAETH A CUTYallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ T1peboBanusimu PI'OC COO Kk MaTepHaTIbHO-TEXHHYECKOMY
oOecnieyeHHI0 ydyeOHOro rmnpoiiecca 0a30BBI YpOBEHb Kypca (M3HKH Ha YPOBHE CpPEIHEro
oOrmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOro KaOuHeTa (DM3MKHU WIN B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MpEeAMETOB €CTECTBEHHO-HAay4yHOTo Iukia. Hamuuue B
KabuHeTe PU3MKU HEOOXOIMMOT0 JIAOOPaTOPHOT0 00OPYAOBAHUS /ISl BHIIOJIHEHUS YKa3aHHBIX B



nporpaMMe 10  (U3MKE YYCHHMYECKHMX MPAKTUYECKHX pabOT H  JEeMOHCTPAIlMOHHOTO
000pyI0BaHUs 0053aTEIHHO.

JleMoHCTpanlMOHHOE 00OpymOBaHHEe (OpMUPYETCSI B COOTBETCTBUUM C TMPUHIMIIOM
MHUHHMMAaJIbHON JOCTATOYHOCTH M O0ECEeYMBaeT IMOCTAHOBKY IEPEUUCIEHHBIX B IIpOrpaMMe I10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpYyIOBaHUE Ui YYEHHYECKHUX MPAKTUYECKHX padoT ¢opmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecleuuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1aOOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
IIOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOIOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE HU(PPOBBIX Ta00PaTOPHii.

OCHOBHBIMU LIENISIMU M3Yy4eHUs GU3UKU B 00111eM 00pa3oBaHUHM ABIsAOTC: DopMuUpoBaHUE
MHTEpeca U CTpeMJICHUS 00yYaroIUXCsl K HAYYHOMY U3YUEHHUIO

HIPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

PazButue mpencraBieHHd O HAyYHOM ~ METO/A€ IMO3HAaHUS W (opMHUpOBaHUE
UCCIIEI0BATEIbCKOIO OTHOILEHHS K OKPYKAIOLUM SIBJICHUSIM;

®opMHpOBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysbTaTa WM3Y4EHHUS OCHOB CTPOCHUS
MaTepuy U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

@opMHpOBaHUE YMEHUN OOBSCHATH SIBICHHS C HMCIIOJIb30BAaHHEM (U3UUECKUX 3HAHUHN U
HAaYYHBIX JOKa3aTeNIbCTB;

®opMHpOBaHUE TPENCTABICHUH O PONM (PU3MKH IS Pa3BUTHA APYTHX E€CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JlocTmkeHne 3TUX Ieeid oOecreunBaeTCsl PElIeHHEM CIEAYIOMIMX 3aJad B IPOLEcce
U3ydeHust Kypca GU3MKU Ha YpPOBHE CpeHEro o01iero o0pa3oBaHus:

[TpuoOperenue cucrteMbl 3HaHUH 00 OOMMX (U3NUIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAsT MEXAHUKY, MOJIEKYJSIPHYIO (PU3UKY, 3JIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY
Y 3JIEMEHTHI aCTPO(U3HKH;

dopMHUpOBaHUE YMEHHUH MPUMEHATh TEOPETUUYECKHE 3HAHUSA I 00BbACHEHUS (PU3HMUECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCEHEBHOW YKHU3HU;

OcBoeHme croco0OB pelIeHus pa3InHbIX 3a/1a4 C SIBHO 3aJlaHHON (PU3NYEeCKOl MOJEINbIO,
3aJa4, MOAPa3yMEBAOIINX CaMOCTOSTENILHOE CO3/IaHNe (PU3MUECKON MOJIENTH, COOTBETCTBYIOIIEH
YCIIOBUSIM 33JIau;

[Tonnmanne (U3NYECKHX OCHOB W TPUHIUIIOB JCUCTBUS TEXHHUYECKHX YCTPOMCTB W
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBajieHre METO/JaMU CaMOCTOSITENIFHOTO IUTAHUPOBAHHSI W TPOBENEHUS (PH3HMUECKUX
HKCIEPUMEHTOB, aHaJW3a M HWHTepHpeTalud HWHPOPMALUHU, ONpEAENCHHUs JOCTOBEPHOCTU
MOJIyYEHHOTO Pe3yiIbTara;

Co3naHue ycinoBUil sl pa3BUTUS YMEHMH MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKOM
NEeSITETTHHOCTH.

OO11ee yuCI0 YacoB, PEKOMEHI0BAaHHbBIX JUId U3ydyeHus ¢pusuku -136 vacos: B 10 kmacce -
68 yacoB (2 vaca B Hezento), B 11 kitacce - 68 yacoB (2 yaca B HE/IEIIO).

1. COJIEPXKAHUE YUEBHOI'O TIPEJIMETA «®U3HUKA» (BA30BbII YPOBEHb)

10 KJIACC

Paspnen 1. ®u3uka 1 METOABI HAYYHOT'O ITO3HAHMUS.

®usnka - Hayka o npupone. Hayunble mMeToabl MO3HAHMS OKpYyXkaroumero mupa. Pousb
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (u3nyeckux siBieHuil U nporeccoB. Hayunsle runore3sl. Ousznueckue
3aKOHBI M TEOpUH. ['paHUIIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpyHIMIT COOTBETCTBUS.

Pone m mecto ¢u3uku B (GOpMHpPOBAHMHM COBPEMEHHOH Hay4yHOM KapTHHBI MHpa, B
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IIPAKTUYECKOU JEATEIbHOCTH JIFOICH.

JeMmoHcTpanmu.

Amnasorossle 1 HU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUNKH.

Pa3pen 2. Mexanuka.

Tewma 1. Kunematuka

Mexanudeckoe nBHKeHHE. (OTHOCUTENBHOCTh MEXaHMYECKOro aABwkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) U YCKOpEHHE
MaTepUaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBl KoOpaAHHAT. CioKeHUE NepeMeLIeHU 1
CJII0’KE€HHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOpEHHOE MpsSIMOJUHEHHOe nBrkeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEIICHUS MaTEPUAIbBHOW TOUKU OT BPEMEHH.

CBoOoniHOE majieHne. Y CKopeHrue CBOOOIHOTO TIa/ICHUS.

KpuBonuneliHoe paBwxeHue. J[BM)KEHME MaTepUalbHOM TOYKM MO OKPYXKHOCTU C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yactoTa obpamieHus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CHUJIOMETp, JBUKEHUE
CHaps/0B, LICMIHbIE U PEMEHHBIE MepeIadH.

JemoHcTpanuu.

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUSI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUSI.

[TpeoOpa3zoBanne ABMKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM INPOCTPAHCTBE.

Habumronenune aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

Hamnpasnenne ckopocTy py JBUKEHUHU 110 OKPYKHOCTH.

Y4eHnueckui SKCIIePUMEHT, J1a0opaTOpHbIE PabOTHI

N3yuenne HepaBHOMEPHOTO IBU>KEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIIEHMS ~ MEXAY  HOYTSAMH,  [POMACHHBIMM  TEJIOM  3a
IIOCJIEIOBATEIbHBIE PAaBHBIC IIPOMEKYTKH BpPEMEHM IIPU PAaBHOYCKOPEHHOM JIBHJKCHHH C
Ha4yaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue ABMKEHUS MIAPUKA B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO0 FOPU30HTAIBHO.

Tewma 2. lunamuxka.

ITpuHuun otHocurensHocTH [Nanunes. [lepseiit 3akoH HeroToHa. MHEpmansHble CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cuin. Bropoiln 3akoH Herortona s
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMHpHOro TtsaroreHus. Cuna Tspkectu. llepsas xocMmmueckas ckopocTs. Cuia
ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl TpeHus (mokos, CkoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuia TpeHus nokos. Koagduiment tpenns. Cuna conpoTuBIeHUs
IIPY JIBUKEHHUHM TENa B )KUAKOCTU WM rase.

[ToctynarensHoe 1 BpaliaTeiabHOE ABM)KEHNE aOCOIIOTHO TBEPIOTO TeENa.

MoOMEHT CHIIBI OTHOCHUTEIBHO OCH BpameHusd. [limeyo cuibl. YcenoBus paBHOBECHS
TBEPAOIO Tea.

TexHnueckue yCTpONHCTBA M TNPAKTHUECKOE IPUMEHEHHWE: TMOJIIMIIHUKY, JBUKCHHE
VCKYCCTBEHHBIX CITYTHUKOB.

JlemoHCcTpanuu.

SIBieHue nHEepLUMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOINX TEJI.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.



CrnosxeHue cuil.

3aBUCUMOCTh CUJIBI YIPYTOCTH OT Ae(opMarum.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.

VYueHnuecKui 3KCrepuMeHT, 1a0opaTopHble paboThI

N3yuenne aBrxeHUs OpycKa 10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPY)KHMHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclIOBUN pPaBHOBECUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

Tema 3. 3akOHBI COXpaHEHUSI B MEXAHUKE.

Hmnynbe MarepuanbHON TOUKHU (Tesa), CUCTEMbl MaTE€pUaIbHbBIX TOYEK. VIMITyJIbC CUIlbI U
M3MEHEHUE UMITYJbca Teja. 3aKOH COXPAaHEHHs UMITyJIbca. PEakTHBHOE IBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus MaTepuaibHOW TOYKH. TeopemMa 00 M3MEHEHHHM KHHETHYECKOM
JHEPruu.

[TorenuunanbHast 3Heprus. [loTeHIManbHas SHEprus ynpyro AeGopMUPOBAHHON MPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnmanbHbple W HENOTEHIHMAJIbHBIE CHIBl. CBS3b pabOTHl HEMOTEHIHMAJIBHBIX CHII C
M3MEHEHHUEM MEXaHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM SHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTponcTBa M NPAKTUYECKOE NPUMEHEHME: BOJOMET, KONED, NPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

JlemoHcTpanuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexox mOTEHIIMATLHON SHEPTUHN B KHHETHYECKYIO U 00PaTHO.

YyeHnueckuil H3KCIIEpUMEHT, J1JabopaTOpHbIE pabOThI

N3ydyeHrue aOCOJIFOTHO HEYNpYyroro yjaapa € IOMOIIBIO JBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHUEM MEXaHMYECKOM SHEpPruu Tela Ha
IIPUMEPE PACTHKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. MonexynspHas pu3uka u TepMOIUHAMUKA.

Tema 1. OCHOBBI MONEKYJIIPHO-KMHETUYECKOU TEOPUH.

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe aBwxkenue. [uddysus. Xapaktep IBHKEHUS U B3aUMOJCHCTBHS YaCTHIL
BeliecTBa. Mojenu CTpOEHHMsS Ta30B, XUAKOCTEH W TBEPABIX Te€d M OOBSICHEHHE CBOMCTB
BElIECTBA Ha OCHOBE 3THUX Mozeneil. Macca u pasmepbl Moisekyn. KommdecTBo BelecTsa.
[TocrossHHast ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana remneparyp Lienbcus.

Mopnens uaeanpHOoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW Teopuu
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpelHell KHHETHYeCKOH »Hepruu
TEIJIOBOTO JBMKeHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30Bele 3aKOHBI.
VYpaBraenne MenaeneeBa-Knaneiipona. 3akoH JlanpToHa. M3ompouecchl B UAEaIbHOM Trase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mnpeacraBieHre U30MPOILIECCOB: U30TEpMa,
u30xo0pa, nzobdapa.

TexHU4YEeCKHEe yCTPOMCTBA U TPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

JeMoHcTpanuu.

OnbIThI, JTOKa3bIBAIOLIUE JIMCKPETHOE CTpPOEHUE BellecTBa, (GoTorpaduu MOJIEKYI
OpraHUYECKUX COCIUHECHUM.

OnbIThI 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JBHIKEHUSI.



Mogens onbita IITepna.

OnBbIThL, TOKA3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOECHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBJICHUS ra3a Ha CTEHKH cOoCcyaa.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Y4eHn4ecKkuil HIKCIIEpUMEHT, 1TabopaTOpHbIE paboThHI

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpEeHHH 00bEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpAaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. OCHOBBI TEPMOJUHAMUKHU.

TepmonnHamuueckass cucteMa. BHYTpeHHssE SHEpPrusi TEPMOJMHAMHUYECKOW CHCTEMBbI U
crocoObl e€ m3mMenenusi. KoianuecTBo TemaoTel U padora. BHyTpeHHss HEprusi 0JHOATOMHOTO
UJeaNbHOro ra3a. Bupl Teronepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEII0EMKOCTB BellecTBa. KonyecTBo TEMIOTHI IPU TEIUIONEPEIAUE.

[Tonsitue 00 ammabaTtHOM mporecce. IlepBwiii 3akoH TepmoauHamuku. IIpumMeHeHue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K M3omporeccaM. [ padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpaTuMocTs npoieccoB B MpUpoO/IE.

Tennobie MammHbL. [IprHIMTIBL AEHCTBUS TEIJIOBBIX MamuH. [IpeoOpa3zoBanus sHEprun B
TeruIoBbIX MamuHax. KoaddunueHt nmonesHoro neicTBust terioBoi Mamuubl. [ukn KapHo u
€ro Ko3((HUIMEHT MOJIE3HOTO NEHCTBHS. JKOIOTUIECKHE TPOOIEMbI TEIIOIHEPTETHKH.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JBUraTellb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOIMIEHUK, KOHAUIIMOHED.

JlemoHcTpanuu.

V3MeHeHne BHYTPEHHEW SHEPrHM Teja NPH COBEPIICHHH pPaOOTHI: BBUIET MPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpAIINSA).

H3meHeHne BHYTpEHHEH sHepruu (TeMrepaTypsl) Tela Mpu Teruionepeaaye.

OnbIT 110 a1MabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUsl, PEAaKTUBHOTO JABUTATEs.

Y4eHn4ecKkuid HKCIIEPUMEHT, TabopaTOpHbIE pabOTHI

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. ArperatHbie cocTosiHHS BeriecTBa. Da3oBbie mepexobl.

[Tapoobpa3zoBanue U  KoHAeHcanus. Vcnapenue u  KuneHue. AOCONIOTHAasS U
OTHOCHUTEJIbHAS BIIAYKHOCThH BO31ayxa. HackimeHHbii map. Y aenpHas TEIioTa napooopa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrammueckue u aMmop@Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAJIIOB.
Kunnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucramnusanus. Y aenpHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHeHUEe TeII0Boro HagaHca.

TexHuueckue ycTpoiWcTBa M NPAKTUYECKOE NPUMEHEHHUE: THUTPOMETP M ICUXPOMETP,
KaJIODUMETP, TEXHOJOTMH  IIOJIyYEHUS COBPEMEHHBIX MaTepUaloOB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH.

JeMoHcTpanuu.

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunenne npyu NoHWKEHHOM JIaBJICHHH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

Habmronenue HarpeBaHus U IUIaBICHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMOHCTpanys KpuCTauIoB.

VY4eHn4eckui HKCIIepUMEHT, TabopaTOpHbIE pabOThHI

H3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Pa3nen 4. DnekTpoauHaMuKa.

Tema 1. DnekTpocraTuka.

OnexTpuzauus Teln. ONEKTpUYecKMi 3apsa. JlBa BHaa DJIEKTPUUYECKHUX 3apsJlOB.



[IpoBOIHUKY, TUBEKTPUKH U MOTYINPOBOJAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsijia.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. TouyeuyHbIi  3JIEKTpUYECKUN  3apsi.
Onekrpuueckoe nose. HanpsskéHHocTh 3nekTpuueckoro noss. IlpuHuun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHNY HanpsHKEHHOCTU IEKTPUYECKOTO TOJIA.

Pabora cun »snexkrpocraruueckoro mois. llorenuman. Pa3HOCTh  MOTEHIMAIOB.
[IpOoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJIe. J{M3ieKTpuuecKasi IpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEprus
3apsYKEHHOI0 KOHJIEHCATOPA.

TexHnueckue yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3IIEKTPOCKOIl, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB, KOHIAEHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMHBIN IIPUHTED.

JeMoHcTpanumu.

YCTpOUCTBO U IPUHLUI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEJl.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JW3neKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHcaTopa OT IUIOIIAAu  IUIaCTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Y4eHnueckui SKCIIepUMEHT, J1a0opaTOpHbIE PabOTHI

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTOAHHBIN IIEKTPUUECKUN TOK. TOKM B pa3IMUYHBIX Cpelax. DNEKTPUUECKUI
TOK. YCJIOBHS CYIIECTBOBAaHUS 3JEKTpUueckoro Toka. Mcrounuku Ttoka. Cumia Toka.
ITocTOsIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LEnH.

DIIEKTpUUYECKOE CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBJIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoymnsa-JIenna. MOmHOCTb 371eKTpUYECKOTro

TOKa.

DIEKTPOABUKYILAs CUJIa U BHYTPEHHEE COMPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma st
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJNIEKTPOHHAs MPOBOANUMOCTD TBEPABIX METAIIOB. 3aBUCHUMOCTb COIIPOTHBIIEHUSI METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBEHHass M TNpUMECHas MPOBOJUMOCTb IOJIYHPOBOIHHUKOB.
CgoiictBa p-n-nepexoza. [loaynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYecKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
JUccoanus. DIEKTPOIIN3.

DneKkTpuueckuil Tok B razax. CaMoCTOATENbHBIA U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
ITma3ma.

TexHuuyeckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJIbTMETP, PEOCTarT,
UCTOYHUKMA TOKa, DOJEKTPOHATPEBaTENbHBIE TMPHUOOPHI, AIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (DOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

JeMmoHcTpanmy.

N3mepenne cuiibl TOKa U HapsHKEHUSL.

3aBUCHUMOCTh CONPOTHUBIICHUS LMIWHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, TUIOIIAIN
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMmeniaHHOe COeTUHEHNE MPOBOTHUKOB.

[Tpsimoe m3MepeHHe IEKTPOABIKYILEH cuiibl. KOpOTKOe 3aMblKaHHME TajlbBAHUYECKOTO



AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCUMOCTh COIPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U MPOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSIS POBOIMMOCTD JTUOJIA.

VYueHnuecKkui 3KCrepuMeHT, 1a00opaTopHble paboThI

N3ydeHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

M3MepeHue SIEKTPOABMKYLEHM CHJIbI MCTOYHHMKA TOKAa W €ro0  BHYTPEHHEro
COIPOTHBIICHUS.

HabGnronenue anexrposnusa.

Me:xknpeameTHbie CBSI3H.

N3yuenune kypca ¢uszuku 06a3oBoro ypoBHs B 10 Kiacce OCyLIECTBISETCS C y4€TOM
COJIEp/KaTENIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMM MaTeMaTUKH, OHOJOTUHM, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

MexnpeaMeTHble TOHATHUS, CBA3aHHBIE C HM3YYEHHEM METOJ0B HAyYHOTO IO3HAHUS:
SBJICHME, HaydHbIM (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJEHHE,
HKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHUE.

MaremaTuka: perieHre CUCTeMbl YpaBHEHHH, nuHeiiHas QyHkus, napabomua, runepooia,
uX rpaduKu U CBOICTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC,
OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhl M HX INPOEKIMU Ha OCH KOOpJAMHAT,
CJI0KEHHE BEKTOPOB.

Buonorus: mexannueckoe JBM)KEHUE B KMBOH mpupoae, Auddysus, ocMoc, TeIIoo0MeH
JKUBBIX OPraHU3MOB (BHJIbl TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
’KUBOU TIPUPOIE.

XUMHUS: TUCKPETHOE CTPOEHHE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M TIa3oB, 3JIEKTpUYECKUE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHUECKAs JUCCOLMALNS, FaIbBaHUKA.

['eorpadus: BIa)KHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

TexHonorust: npeodpazoBaHue ABUKEHUN C UCIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIMUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HUMITyJibca B TEXHUKE (pakeTa,
BOJOMET M Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH NOJyUYEHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOTMH,  J3JEKTpOCTaTHYecKass  3aliuTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, 3JIEKTpOHArpeBarelbHble MPHOOPHI,
AJIEKTPOOCBETUTENbHbBIE PUOOPHI, TAJTbBAHUKA.

11 KJIACC

Pa3nen 4. DnexTpoauHaMuKa.

Tema 3. MarauTHOe nojie. DJI€eKTPOMAarHUTHas! MHTKIHS.

[TocrosiHHbIE MarHuThl. B3anMOJIEWCTBHE TMOCTOSIHHBIX MAarHuTOB. MAarHuTHOE TOJIE.
Bekrop MarHUTHOM MHAYKUMU. [IprHIMN Cyniepno3uliMy MarHUTHBIX NOJIeH. JIMHUM MarHUTHON
nHAyKIuY. KapTrHa TMHUNA MArHUTHOM MHAYKIHUH MOJIS TOCTOSHHBIX MAarHUTOB.

MarnuTtHoe mnojie NpoBOJHHUKA ¢ TOKOM. KapThHa JIMHMI MHIYKIMM MarHUTHOTO MOJIsS
JUIMHHOTO NPSMOTr0 MPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJ-HUKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPpOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ Moaynbp M HampaBleHHE. J[BU)KEHHE 3apsyKeHHOM dYacTHULbI B
OJIHOPOJTHOM MarHuTHOM moJjie. PabGorta cumsr JlopeHiia.

SlBieHne ANEKTPOMArHUTHOM MHAYKUMHU. [lOTOK BeKTOpa MAarHUTHOW HWHIAYKLIHH.
DONEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON HHAyKkuu dapayes.

BuxpeBoe anekTpuueckoe mose. OJIEKTPOJABMKYILIAs CUIa MHIYKIUU B IPOBOJHUKE,



JIBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

ITpaBuio Jlenua.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CHJIa CAMOUHIYKIIUH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNIEKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: ITOCTOSHHbICE MAarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

JeMoHcTpanuu.

OmneiT DpcTena.

OTKJIOHEHHUE 3JEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIuHuY MHIYKIIMKA MAarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBrieHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuiio Jlenua.

3aBUCHUMOCTD JJIEKTPOJBIIKYIIECH CHUJIbI MHIYKIHUU OT CKOPOCTH M3MEHEHMS] MAarHUTHOTO
IMOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Y4yeHNYEeCKUi SKCIIEPUMEHT, J1Ta0OpaTOpHBIC PaOOTHI.

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

Pasnea 5. Konebanus 1 BOJHEL.

Tema 1. MexaHnuueckue 1 3JIEKTPOMarHuTHbIE KOJIeOaHUsI.

KonebGarenbnast cucrema. CBoOOAHBIE MEXaHMYECKHE KoyieOaHUsd. [ apMOHUYECKHE
koneOanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [IpyKUHHBI MasTHUK.
MareMaTHyecKnii MasTHHK. YpaBHCHHE TapMOHHMYECKHX KojieOanui. [IpeBpareHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

Konebartenbubiit koHTYyp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJEOAHUS B UACATHLHOM
KOJeOaTeIbHOM KOHTYpe. AHaJOrus MEXIy MEXaHUYEeCKMMH ¢ JJIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akOH COXpaHEHHS SHEPTUU B UACATHHOM KOJI€OaTEIHHOM
KOHTYpE.

[IpencraBienne o 3aryxarwmux KojeOaHUsSX. BoIHYKIeHHBIE MEXaHUYECKHE KoJeOaHus.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemennsbIii Tok. CHHYyCOUIaIbHBIN NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HATIPSHKEHUS.

Tpanchopmarop. IIpousBonacTBo, mepeaada U MOTpeOJIEHHWE AIEKTPUUYECKOW DSHEPTHUU.
DKOJIOTUYECKHE PHUCKH TP TPOU3BOJACTBE dJeKTpodHepruu. KymbTypa wucmoib3oBaHuUs
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHudyeckne yCTpOMCTBA M IPAKTHYECKOE INPHUMEHEHHME: JIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIepeaay.

JeMoHcTpanmu.

HccnenoBanue mapaMeTpoB KojeOaTenbHON cHUCTEMBI (TIPYKUHHBIN UM MaTeMaTHUeCKHA
MasITHHK).

Habmronenue 3aryxaronux KoaebaHuu.

HccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE MEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKA ¥ HAMNPSDKEHUS OT BPEMEHH) IS
AIIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUHM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
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KOHJIEHCATOopa.

Mopenp TMHUY AIIEKTPOIIEPEAAUN.

Y4eHn4eckuil SKCIIepUMEHT, JabopaTopHble paboThI

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAJIBIX KOJICOAHU rpy3a Ha HUTH OT JIMHBI HUTH U
Macchl Ipys3a.

HccnenoBanue NEpeMEHHOIO0 TOKA B LENM W3  IOCIEAOBATENIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. MexaHNYeCKHE U 3IEKTPOMATHUTHBIE BOJIHBI.

Mexanuueckre BOJIHBL, YCI0BUA paciipocTpaHeHus. Ilepuon. CkopocTs pacnpocTpaHEeHUs
u januHa BonHbL. [lomepeunble u mpononbHble BONHBL. MHTepdepenuus u audpaxiaus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. Y CIIOBUS HM3JIy4EHMs 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTtanus BekTopoB E, B, v B anexkrpomaruutHOi BojHEe. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH:
OTpaXKCHHME, TpeJoMJIeHHe, Tmoisgpu3anus, audpakmus, wuHTeppeperuus. CKOpOCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3MEKTPOMAarHUTHBIX BOJIH. [IprMeHeHne SIEeKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

IIpuHIMIIBI paTnoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHu4yecKkne ycTpoMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKAIbHBIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PaaUONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meys.

JlemoHcTpanuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpaxkeHus U IPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHnu u AuQpakini MEXaHU4eCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmtoienne CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM W YacTOTOM
Kosie0aHuH.

HccnenoBanne  CBOMCTB — 3JEKTPOMArHUTHBIX — BOJIH:  OTPaK€HUE, MPEITOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tewma 3. Onruxka.

['eomerpuueckas onTuka. [IpsmonuHeiiHoe pacnpocTpaHEeHUE CBETa B OJJHOPOJIHOM cpene.
JIyud cBera. TOYEUHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI oTpakeHUs cBera. [locTpoeHune H300pakeHHUH B TJIOCKOM
3epKaie.

[Ipenomnenune cBeTta. 3akOHBI TPEJIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHBI yros IMOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus ceera. ClnoxHbI coctaB 6enoro cera. LBer.

Cobupatoniue U pacceuBarolue JuH3bl. ToHkass nuH3a. DOKYyCHOE paccTosHUE H
ONTUYECKasl CHiia TOHKOM JUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PACCEUBAOLINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONITHUKH.

BonnoBass ontuka. WaTepdepenums cBera. KorepeHTHbIE HWCTOYHUKH. Y CIOBUS
HAOIIO/IEHUS MAKCUMYMOB U MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UICTOUYHHUKOB.

Hudpakmus cera. JudpaknuoHHas pemérka. YCJIoBHE HaONIONEHUS TIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.
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TexHuueckue yCTpocTBa W MpaKTHUYECKOe NpPHUMEHEHHEe: OYKM, Jymna, (oToammapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKON, BOJIOKOHHAs ONTHKA, AU(paKkiMOHHAsS
pEeETKA, NOJISIPOUI.

JeMoHcTpanuu.

[TpsimonuHENHOE pacnpoCTpaHEHUE, OTPaXKEHHE U IpelnoMmieHue cBera. OnTuueckue
pUOOPHI.

[TostHOE BHYTpeHHEe oTpakeHHne. MoJiesib CBETOBOIA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

Habmionenue nucnepcuu cBera.

[TosryueHue cekTpa ¢ HOMOILBIO PU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO AU(PPAKIUOHHON PEHIETKY.

Habumronenue nonsipusanuu cBera.

Y4eHUYECKU IKCIIEPUMEHT, JTaOOpaTOpHbIE pabOThI

N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakKeHU B JTMH3AX.

HabGnronenue qucnepcuu certa.

Pa3pnen 6. OcHOBBI CriEIUATILHON TEOPUU OTHOCUTEIBLHOCTH.

I'paHnLBI IPUMEHUMOCTH KJIACCUYECKOM MexaHuku. llocTymarsl crnenualbHOW Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTH CB€Ta B BaKyyme, [PUHLUI
OTHOCHUTEJILHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEeJICHHE BPEMEHH U COKPALLEHUE AJIUHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIbl. DHEPIHs OKOSI.

Pa3nen 7. KBanToBas ¢gusuka.

Tema 1. DieMeHTBI KBAHTOBOU ONTUKH

®otonbl. ®opmyna [Inanka cBs3u PHEPTUU (OTOHA C €r0 YACTOTOH. DHEPTHUS U UMITYIIHC
¢doroHa.

OtkpeiTue u uccinenoBanue (Qoroadpdexra. Onbitet AL CroneroBa. 3akoHBI
doroaddexra. YpaBHenue DitHmTeiHa 11 poroaddekra. "KpacHas rpanuna” porosddexra.

Hasnenue ceera. OnbiTel [1.H. Jlebenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuueckue yCTpOHCTBa M NPAKTUYECKOE INpHUMEHEHUe: (OTOAIEMEHT, (OTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

JeMoHcTpanmy.

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPdeKTa.

Cseroguog.

Conneunas Oarapes.

Tema 2. Ctpoenue aroma.

Mogens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuro a-dactui. [lnanerapnas
mojenb atoMa. Iloctynarel bopa. U3nyuenue u nornomeHnue GOTOHOB NpU MEPEXoje aToMa ¢
OIHOTO YpPOBHS SHEpruM Ha Jpyrod. Bumabl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BosHoBbI€ cBoiicTBa yacTull. BonHb! ae bpoitnsa. KopnycKynsspHO-BOTHOBOW JTyaanu3M.

CHoOHTaHHOE U BBIHY)KJIEHHOE U3JIyUYEHHUE.

TexHu4yeckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: CIEKTPAJIbHBIA aHaIu3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.

JeMmoHcTpanmu.

Mopnens onbita Pesepdopra.
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OrnpezenieHne JIMHBI BOJIHBI Jlazepa.

Hab6nronenne MTMHEHYaThIX CIIEKTPOB H3TyUCHUS.

Jlazep.

Y4eHUYeCKui IKCIIEPUMEHT, J1abopaTOpHbIEe PaOOTHI.

Hab6nronenue nuneiyaToro crexkTpa.

Tema 3. AToMHOE A11pO.

OKCHEpUMEHTBI,  JOKa3bIBAIOIIUE  CIOKHOCTh CTpOEHHUS  sijipa. OTtkpbITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopnaa no onpesenenno cocraBa paaAuoaKTUBHOIO M3Iy4EHHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.

OTtkpeITHE TIPOTOHA U HEeWTpoHa. Hykinonnas moxaens siapa ['eiizenOepra-MBanenko. 3apsig
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnian. DIEKTpOHHBIA M TO3UTPOHHBIA Oera-pacnaj. ['amma-usnydenune. 3aKoH
paZioaKTUBHOIO pacraja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIEp.

Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOmeMbl M TEPCIEKTHUBBI  SIICPHOM
AHEPreTUKU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (hpr3nueckoil KapTHHBI MUpA.

TexHuueckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHUE: JO3UMETp, KaMmepa BuibcoHa,
SICPHBIN peakTop, aTOMHast bomoOa.

JemMoHcTpanuu.

CuY€TynK HOHU3UPYIOLIUX YACTHUII.

Y4eHn4ecKkuid HKCIIEPUMEHT, TabopaTOpHbIE pabOTHI

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM oTorpadusm).

Pa3nes 8. DiieMeHThI aCTPOHOMUM U aCTPOPU3UKH.

Otanbl  pa3BuTUs  acTpoHoMuM. lIpuknagHoe U MHUPOBO33PEHYECKOE  3HAUEHUE
ACTPOHOMHUHU.

Bun 3Bé3mHoro Heba. Co3Be3nus, sipkue 3BE3NBI, TJIAHETHI, WX BUAMMOE JIBH)KEHUE.
ConneyHas cucrema.

Connue. ConHeunass akTuBHOCTh. Mcrounuk sHeprun ConHioa M 3BE31. 3BE3IBI, HUX
OCHOBHBIE XapaKTepUCTUKH. Jlmarpamma "CrieKTpaabHbIN KJIacC - CBETUMOCTH". 3BE3/IbI TTIaBHOM
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh  ''Macca -  CBETHUMOCTB" Uil  3BE31  TJIABHOM
nocieaoBaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXO0KACHUH U 3BOIoIMH COJIHLA U 3BE3/1. DTaIlbl )KU3HU 3BE3L.

Mnineunsrii [1yTe - Hamra [Nanaktuka. [Tonoxenue u npmwkenue Connna B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacummpenue Bceenennoil. 3akon XaOOma. Pa3zberanue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yyenunueckre HaOIIOICHUS.

Habmronennss HeBOOPYKEHHBIM TTIa30M C UCTOJIb30BaHUEM KOMIBIOTEPHBIX MPUIIOKEHUIN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUST HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpeHUE.

Ponp ¢u3nku W acTpOHOMHUHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIHMAIBHOW U
ITHUYECKON cdepax [esATEIbHOCTH 4YeNOBeKa, pOoib U MeCTO (M3HKH H acTPOHOMHHU B
COBpPEMEHHOM Hay4yHOW KapTWHE MHpa, poib (GU3NYECKOM Teopu B  (POpMHUPOBAHUU
MpEJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3HUUECKON KapTHHBI MUpPa B 00IEM Py
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COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOIC.

MesknpeamMeTHble CBSI3H.

N3yuenne kxypca ¢usuku 06a3oBoro ypoBHs B 11 Kilacce ocCymiecTBIsieTCsl € y4€TOM
COJIep’KaTENbHBIX MEXIIPEIMETHBIX CBsA3€M € KypcaMM MaTeMaTUKH, OHOJOTUHM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

MexnpeaMeTHbIe TOHSTHS, CBA3aHHBIE C HM3YYEHHEM METOJOB HAyYHOrO MO3HAHUS:
sBIICHUE, Hay4YHBIA (akT, rumore3a, Qu3nMUeckas BEIMYWHA, 3aKOH, TEOpHs, HaAOIIOJCHUE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE, MOJIEIb, U3MEPEHUE.

MaremaTrka: pelieHHe CHCTEMbl YPaBHCHH, TPUTOHOMETPUYECKUE (DYHKIMHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl U HX
MPOSKIIMA Ha OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOIHBIC AIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU I0JI00MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonorus: snexTpuueckue SBICHHS B JKHBOW NpHUpOJE, KolebareiabHbIC IBIKCHUS B
JKUBOIM TpUpoOJie, ONTUYECKUE SIBIICHUS B JKUBOM MpHUpOJE, NCHCTBHE pagualii Ha >KUBBIC
OpTaHU3MBI.

XUMHUA: CTPOEGHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPABIX Ted,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

['eorpadusi: MarHUTHBIE TOMIOCAa 3€MJIM, 3aJI€KU MarHUTHBIX Py, GOTOCHEMKA 3€MHOM
MIOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSICCHUN.

TexHonorus: JIMHUM ANEKTpoNepeaay, TeHepaTop MEePEMEHHOT0 TOKa, dJIEKTPOIBUTATEb,
WHAYKIIMOHHAS T1€4Yb, paxap, pPaauoNpuEMHUK, TEIeBU30p, aHTeHHA, Tenedon, CBU-mneus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COIHEYHAst OaTapes.

2. INTAHAPYEMBIE PE3VJIbTATBI OCBOEHUS [IPOI'PAMMBI YYEBHOI'O
I[MPEAMETA «®U3UKA» (bA30BbIN YPOBEHD)

JIMYHOCTHBIE pe3yJdbTaThbl

JInuHOCTHBIE pe3ysbTaThl OCBOEHUs yueOHoro npeamera "®usuka" HOKHBI OTpa)xaTb
TOTOBHOCTb M CIIOCOOHOCTb OOYYarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAI[MM, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATULHMOHHBIM IIEHHOCTSAM pPOCCHMCKOro  OOILeCTBa,
pacivpeHue >KU3HEHHOTO OIbITa M ONbITAa JESITENBHOCTH B IPOLIECCE pean3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa)k1aHCKOTrO BOCTIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAKAAHCKON MO3UIMM  OOyd4arollerocss Kak aKTHMBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

NOPUHATHE TPAJUIMOHHBIX OOIIEYEeIOBEYECKMX T'YMAHHUCTHUECKUX MU JIEMOKpPATHUECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTh B HHTEpecax T'PakKIaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHME B3aUMOJACUCTBOBATH C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHUHM C HX
(GYHKIUSAMHU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHHUTapHO! U BOJIOHTEPCKOM JIEATEIBHOCTH;

2) naTpUOTHYECKOr0 BOCIIUTAHUSA:

c(OpPMHPOBAHHOCTh POCCUHCKOM IpaX1TaHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHHUSIM POCCHHCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHbBIE PEIICHUs, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B AEATEILHOCTH YUEHOTO;
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OCO3HaHHE JIMYHOTO BKJI/Ia B TOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

4) 5CTETUYECKOTO BOCIIUTAHHUS:

ACTETUYECKOE OTHOUICHHE K MUPY, BKIIOUYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA, MIPHUCYIIETO
(bu3HIECKOI HayKe;

5) TpyZIOBOTO BOCITUTAHUS:

UHTEpEC K pa3iuuHbiM cdepam MpohecCHOHAIBHOW JESTeIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpPIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBECHHBIC )KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa3oBaHHUIO W CaMOOOPa30BaHHIO B 00iacTH (PU3UKHU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) SKOJIOTHYECKOTO BOCITUTAHUS:

Cc(OPMHPOBAHHOCTh JKOJIOTUYECKON KYyJIbTYPHI, OCO3HAHHE TJOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAaHKUE M OCYIIECTBIICHHUE JCHCTBHI B OKPYXAIOIIEH Cpelne Ha OCHOBE 3HAHUS
eJIel YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

Pacmmpenue ombiTa JCSTEIBHOCTH JKOJOTMYECKOH HANpaBICHHOCTH HAa OCHOBE
UMEIONIUXCS 3HAHUN 10 (pHU3muKe;

7) LIEHHOCTU HAYYHOTO TTO3HAHUS:

c()OPMUPOBAHHOCTh ~MHPOBO33PCHHS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAYYHOU JEATCIILHOCTH, TOTOBHOCTh B MPOIECCE M3YUCHUS (PUBHKH
OCYILECTBIISATH MPOCKTHYIO M UCCIIEAOBATEIBCKYIO EATEIbHOCTh HHIMBHIYyaIbHO U B TPYIIIIC .

B nporecce mocTHKeHUS TMIHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMEI IO (PU3UKE IS
YPOBHSI CPEIHEr0 00IIero o0pa3oBaHUsl y OOYYAIOUIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
MHTEJUICKT, MPEAIOoaralouifii cOpMHUPOBAHHOCTS:

CaMOCO3HAaHUsl, BKJIFOYAIOIIET0 CIIOCOOHOCTh TIOHUMATh CBOE AMOILIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

caMoperyJIMpOBaHus, BKITIOYAFOIIIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATh
OTBETCTBCHHOCTh 3a CBOE TIOBEIICHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTpEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTpEeMJICHHE K JOCTH)KCHHIO IEIH U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIWCTBOBATh, ICXO/IS U3 CBOMX BO3MOXKHOCTEH;

OMIATHH, BKJIOYAIONMIEH CIOCOOHOCTh TOHHUMATh 3MOIMOHAIBLHOE COCTOSHHUE JIPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKHUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHONIICHUS C JIPYTHMH
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHMINKTHI

MetanpeamMeTHbie pe3yJabTaThl

B pesynpraTe wu3yueHus (GU3MKM HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
obOyuaromierocs OyayT copMupoBaHBI MMO3HABATENIbHBIC YHUBEPCAJIbHBIE Y4YeOHBIC JCHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCaJbHbIe Y4eOHBbIE JEWUCTBHUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
yqe6HHe HeﬁCTBHﬂ, COBMECTHAs ACATCIIBHOCTD.

VY obyuarorerocst 0yayT cOpMUPOBAHEI CIENYIONIHE Oa30BbIE TOTUYECKUE NEHCTBHUS KaK
YyacTh [103HABATEIbHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBHI:

CaMOCTOSITENIbHO (OPMYITUPOBATh U AaKTyaJHM3WpOBaTh MpoOJieMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEICIIATH LENH JeSTEIbHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHIKEHUS,

BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEUYHNA B paCCMaTPHBACMBIX (i)I/ISI/I'-ICCKI/IX SIBJICHUSAX

pa3pabaThIBaTh MJIAH PEIICHUS MPOOIEMBI C YUETOM aHAIHM3a UMEIOIIUXCS MaTepUaTbHBIX
1 HEMAaTEePHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JAESITEIHLHOCTb, OLEHUBATH COOTBETCTBUE PE3YNHTATOB METSM,

15



OLIGHUBATh PUCKH MOCIIEICTBUI NEATETbHOCTH;

KOOPJMHUPOBAaTh U BBIOJHATH pabOTy B YCIOBUSIX pPEATbHOIO, BHUPTYAIBHOIO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

Y oOywaromerocs OyayT chopmupoBaHbl cleayronme 0a30BbIe HCCIEAOBATEIHCKUE
JIeMCTBUS KaK 4acTh MI03HABATEIbHBIX YHUBEPCAIBHBIX YU€OHbBIX JEHCTBUIL:

BJIAJCTh HAayYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMH IMOHATHAMU M METOJaMH (DU3HUYECKOU
HaYKU;

BJIAJICTh HAaBBIKAMH Y4e€OHO-HCCIEI0OBATEIbCKON M MPOEKTHOM NEATETBLHOCTH B 00JacTh
(Gu3uKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB peIleHHs 3a1a4
($U3UIECKOro conepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS;

BJIAJETh BUJAMHU JEATEIbHOCTH IO MOJYYEHHIO HOBOTO 3HAHMSA, €r0 HHTEpHpETaluH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3UYHBIX y4YeOHBIX CHTyallMsX, B TOM YHCIE IpHU
CO3JIJaHUHU Y4EOHBIX MMPOCKTOB B 00J1aCTH (PU3UKH;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTYaIM3MpPOBATh 3ajJady, BBIIBUTATH
rUnoTe3y e€ pelleHus, HaXOAWUTh AapryMEHThl JUld JOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3aaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHaAJIM3UPOBATh MTOJIyYCHHBIE B XOJI€ PELLICHUS 3aJa4l Pe3yJIbTaThl, KPUTUUYECKU OLIEHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3314l B 00pa30BaTEIbHON 1€ TEIbHOCTH, B TOM
YHClie IPU U3YYEHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBII OIBIT;

YMETh TIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASSITEILHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJCH, IPEJIaraTb OPUTHHAIBHBIC TTOXOAbI H PEIICHNUS;

CTaBUTb NPOOJIEMBI U 33JjauHl, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.

3) pabora ¢ uHpOpMAITHECH:

BJIAJICTh HaBBIKAMU IOJIydyeHHs] MHPOpMALUU (U3MUECKOro COAEp)KaHUS U3 UCTOYHHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYHIECTBISATh TIOMCK, AaHalu3, CHCTEMAaTH3alHI0 H
MHTEpHpeTalrio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (GOPM Ipe/ICTaBICHHUS;

OILIEHUBATh OCTOBEPHOCTH NH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pelIeHNr KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX W OPTaHM3AlMOHHBIX 3aad C COOJIIOJICHHEM
TpeOOBaHUIN IPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTHEHbI, PECypcocOepekeH s, IPABOBLIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOrO COJEepXkKaHHUA B PA3IUYHBIX (opMmaTax c yu€ToM
Ha3HayeHus: WHGOpPMalMKM M LEJNEeBOM ayAUTOpPUM, BBIOMpas ONTUMaIbHYIO (GOopMy
Npe/CTaBICHUS U BU3yalIU3alllu.

OgnajieHre yHUBEPCaTbHBIMH KOMMYHUKATHUBHBIMU JICHCTBHSIMH:

1) obuienue:

OCYIIECTBIISITH OOIIEHHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JEATETHHOCTH,

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IUKTBHI;

pa3BEPHYTO W JIOTHYHO H3JIaraTb CBOIO TOUYKY 3pPEHHS C HCIOJIH30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMECTHasI ACATEINBHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHUBHU1yaIbHON paboThI;

BHIOMPATh TEMAaTUKy M METOJBI COBMECTHBIX JEHCTBHI ¢ y4€TOM OOIIMX HHTEPECOB, W
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATh [EJIA COBMECTHOM JICATENIbHOCTH, OPTaHW30BBIBATH M KOOPJAMHUPOBATH
JecTBUsL MO €€ JOCTHXKEHHUIO: COCTaBNIATh IJIaH JEHCTBUM, pacnpefensiTh PO € y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CY>KIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a M KaXJOT0 YYaCTHMKA KOMaHJbl B OOIIUIl pe3yabTar
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1o pa3paboTaHHBIM KPUTEPUSIM;

IpeajiaraTh HOBBIE IPOEKThI, OLEHUBATh WJIEU C TMO3ULUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IMO3UTHBHOE CTPATErMYECKOE TOBEACHUE B PA3IUYHBIX CUTYaLHsX,
MPOSIBIISATH TBOPUYECTBO M BOOOpAKECHHE, OBITH MHUIIMATHBHBIM.

OBnaieHue yHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSIMMU:

1) camoopranuzanusi:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIbHOCTh B 00JacTU (PU3UKU U
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIBHO COCTABJIATh IUIAH PEUICHUs PAcUETHBIX M KAYECTBEHHBIX 3a/ad, IUIAH
BBITIOJIHEHHUSI MPAKTUYECKOH paboThl ¢ y4ETOM HMEIOMIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANOYTECHHII;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLICHHE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO DJPYIUIUU B 00IacTH (U3HKH,
MIOCTOSIHHO IOBBILLIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHbBIH YPOBEHb.

2) CaMOKOHTPOIIb:

JlaBaTh OIEHKY HOBBIM CHUTYyaIllMsiM, BHOCHUTb KOPPEKTHUBBI B JCSATEIBHOCTH, OIEHWUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HAaBbIKAMU [03HABATEIbHONU PEQIIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBUIM
Y MBICIIUTEIIbHBIX MIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

MCII0JIb30BaTh NPUEMBI peIeKCUH JIUIsl OLIEHKH CUTYyalllu, BEIOOpa BEPHOTO PELLIEHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JIEATEIbHOCTH.

3) npunsaTue ceds U APYrux:

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY

IIpeaMeTHbIE pe3ybTAThI
10 kJacc

B mporiecce uzyuenus kypca kypca ¢uszuku 6azoBoro ypoBHs B 10 kiacce oOydaronuiics
HAY4YUTCS:

JIEMOHCTPHUPOBATh HA TIPUMEpPaxX Pojb U MECTO (PM3HKH B (POPMHUPOBAHUH COBPEMEHHOM
HAyYHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPaKTHUYECKOU
JNeITEeILHOCTH JIFOIEH;

VUUTHIBATh TPaHUIBI TPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJIeeil: MaTepuaibHas
TOYKa, WHEepIMabHasl CHCcTeMa OTCYéTa, aOCOMIOTHO TBEPIOE TEJIO, MACANBHBIA Ta3, MOJEIN
CTPOEHHS Ta30B, )XKUJIKOCTEH M TBEPABIX TN, TOUCYHBIH DIEKTPUUECCKHUH 3aps] MpU PElIeHUU
buznyeckux 3aaay;

pacmo3HaBaTh (pU3MYECKHe SBICHUs (TPOIECCh) M OOBSICHATH MX Ha OCHOBE 3aKOHOB
MEXaHHKH, MOJCKYISIPHO-KHHETHYCCKOW TEOpHUH CTPOSHUS BEIIECTBA M JJICKTPOIUHAMUKH:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE BIKEHHE, CBOOOJHOE TAaJeHUE Tell,
JIBIDKCHHE TIO OKPY)XHOCTH, WHEpIHMs, B3aumMojeicTBue Teiu, nuddys3us, OpoyHOBCKOE
JIBUKEHHUE, CTPOCHHUE XUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE O00BhEMa Ten MPH HarpeBaHUU
(OXJTaXKICHUH ), TEIJIOBOE PAaBHOBECHE, MCIIAPCHUE, KOHICHCAIUS, IUIABJICHIE, KPUCTAILIH3AIHS,
KHUIICHUE, BIAXXHOCTh BO3/lyXa, MOBBINICHUE JaBIICHUS Ta3a MPU €ro HArPeBaHHH B 3aKPHITOM
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cocyJlie, CBA3b MEXAYy IapaMeTpaMu COCTOSIHUSI Ta3a B H30IMpOLECccaxX, SJIEKTPU3ALMS Tell,
B3aUMO/ICHCTBUE 3aPSI0B;

OMKCHIBATh MEXAHMUYECKOE IBUKCHHE, HCIONB3Ys (DPM3MUECKHUE BEIWYMHBI: KOOPJIWHATA,
MyTh, MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUila, UMITYJbC Tejla, KMHEeTHYecKas
DHEprus, TMOTEHIMAIbHAS SHEPIHsi, MEXaHW4ecKas padoTa, MeXaHWYeCKas MOIIHOCTh; IPU
ONHMCAaHWUU TPABWIBHO TPAKTOBaTh (PU3MYECKHUH CMBICT HCIOJIB3YEMBIX BEJIWYUH, WX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE NAaHHYIO (PU3NYCCKYIO BETUYUHY
C IPYTMMH BEJTMYUHAMU;

ONUCHIBATh H3YUYEHHBIC TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS, WCIOIB3Ys
¢bu3MYeCKue BEIWYWHBL: JaBJICHUE Tra3za, TEeMIeparypa, CpPeIHss KHHETHYeCKas SHEPrHs
XA0THUYECKOTO JBUKEHUSI MOJICKYJ, CpEAHEKBaJpaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIHYECTBO
TEIJIOTHI, BHYTPEHHSS JHEpPrus, pabora raza, Kod(PQPHUIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEMbIX BETTUYHH,
uX OO0O3HAYEHUS W EAUHUIBI, HAXOAUTHh (OPMYIIBI, CBS3BIBAIOIIME JaHHYIO (PU3UUECKYIO
BEJIMYUHY C IPYTUMU BEIIUYUHAM;

ONKMCHIBATh M3YYEHHbIC BJIECKTPUYECKHE CBOMCTBA BELIECTBA M AJICKTPUYECKHUE SBJICHUSA
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIWYMHBL AIEKTPUUYECKUN 3apsill, dJEKTPUUECKOE IOJeE,
HanpspKEHHOCTh  TOJIS, MOTEHIMAa, Pa3HOCTh IOTEHIMAJIOB; IMPU ONHUCAHUM MPABUIBHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHHSI W CIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

AHAIM3UPOBATh (U3MUYECKUE TPOILECCHl U SBIICHUS, UCIOIB3Ys (U3HUYSCKUE 3aKOHBI H
NPUHIUNBL: 3aKOH BceMupHoro tsaroteHwus, I, II u III 3akonsl HeroTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON PHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, PUHIIUI CYIEPIIO3UIIUU CHJI, TTPUHITUIT
paBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpEIHEH KHUHETHYECKOW HSHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
JIEKTPUYECKOTO 3apsna, 3akoH KylloHa, MpW 3TOM pa3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpAKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TTPUHITUIIBI ACHCTBUSL MAIlIUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJIHSTh DKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (PU3MUECKUX SIBJICHUH M TIPOIIECCOB C
UCIIONIb30BAaHMEM  TMPSIMBIX, W KOCBEHHBIX M3MEPEHUH, TpH ITOM  (POopMyIHpPOBaATh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMbIE W KOCBEHHBIE HW3MEPEHMs] (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMANBHBIN CHOCO0 H3MEpPEHUs M HCIOJIb30BaTh HM3BECTHBIE METOJbI OIEHKU
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXTy PU3NYECKUMH BETHYMHAMHU C UCTIOJIB30BAHUEM MPSIMBIX
W3MEPEHHM, TP ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJbTAThl MOTYyUYEHHON
3aBUCUMOCTH (HU3MYECKUX BEIMYMH B BHUAE Tabmuil u rpadukoB, AenaTh BBIBOABI IO
pe3yabpTaTaM UCCIEeI0OBAHUS;

coOnrofarh mpaBuia Oe30macHOro Tpyda MpH MPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOrO JKCHEpPUMEHTa, Y4eOHO-UCCIEOBATEILCKOM W  TMPOEKTHOM JICSITENIBHOCTH C
WCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M 1TaO0OpaTOpHOTo 000PYAOBaHHUS,

pemarh pacuy€THBIC 3aJaud C SBHO 3aJIaHHOM (PU3MYECKOW MOJIETbI0, HCIOIb3Ys
dbuznyecKkue 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOMpATh (PU3UUECKYIO
MOJI€JIb, BBIIETATh (PU3NUYECKHE BETUYMHBI M (OPMYJIBI, HEOOXOIUMBIC Il €€ perieHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAIbHOCTD MOYYEHHOTO 3HAYCHUS (PU3NUECKO BETHUNHBI,

pemaTh KauyeCTBEHHBIC 3a7a4d: BBICTPAWBATh JIOTUYECKU HEMPOTHBOPEUMBYIO IIEMIOYKY
paccykJIeHUW C WCIOJIb30BAHUEM H3YyYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH u (pU3MUecKux
SIBIICHHIA,

UCIIONIB30BAaTh TMpPHU pEIIeHHH YYeOHBIX 3a7ad COBPEMEHHble HMH(OpPMAIOHHBIC
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TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMH U TPEICTaBICHUS yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKH
aHAJM3UPOBAThH MOJTy4aeMyl0 HH(POPMALIHUIO;

MPUBOJIUTH MPUMEpPHl BKIIAZa POCCUMCKHX U 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHUE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOpPETHYECKHE 3HaHUS 1O (U3MKEe B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns OE30MACHOCTH MPH 0OpaIeHHH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXPaHEHHUS 310POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoLIeil cpeje;

paboTaTh B TpYIIE C BHIMOJIHEHHEM Pa3IMYHBIX COIMATIBHBIX POJICH, IUIAHUPOBATH PaboOTy
TPYNIbl, palMOHaIbHO pacHpeneNsiTh OOsf3aHHOCTM U IUIAHUPOBATh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYallUsX, OLIEHMBATh BKJIAJ Ka)KJOrO W3 YYAaCTHUKOB TIPYIIIbl B PELICHUE
paccMaTpuBaeMoii MpoOIeMbl.

11 xaace

B mpomecce m3zyuenus kypca ¢usuku 06azoBoro ypoBHs B 11 kiacce oOydaroruiics
Hay4YUTCS:

JEMOHCTPUPOBATh HA MpHMEpax pPojb U MeCTO (U3HKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B IPAKTUYECKON
JESTEIIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUILBI TMPUMEHEHHS W3YYCHHBIX (DHU3UYECKHX MOJEICH: TOYCUHBIN
JNEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEYHBIM MCTOYHUK CBETa, SiJepHas MOJETIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEIICHUN (PU3UIECKUX 3a1a4;

pacrno3HaBaTh (pU3MYECKHe sBICHUs (IPOIECCh) U OOBSICHITH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKHM M KBAaHTOBOHN (DU3MKU: 3JIEKTpUUYECKasi MPOBOJUMOCTD, TEILJIOBOE, CBETOBOE,
XUMHUYECKOe, MarHuTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAs
UHAYKLMS, JAEWCTBUE MAarHUTHOIO IIOJII Ha IPOBOAHUK C TOKOM U JIBHXKYILIUMCS 3apsn,
3JIEKTPOMArHUTHBIE KOJICOaHUsI M BOJIHBI, MPSMOJIMHEWHOE PaCIPOCTPAHEHHUE CBETA, OTPAKEHHE,
npejromiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOro
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UICKYCCTBEHHAs PaJiMOAaKTHBHOCTD;

OMHCHIBATh M3yUEHHBIE CBOICTBAa BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHUYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3Yys (U3MYECKHE BEIUYMHBL: AJIEKTPUUYECKHM 3apsiji, cuja TOKa, 3JIEKTpUYECcKOoe
HapsDKEHUE, 3JIEKTPUUECKOe COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa Toka, MHAYKIMS MarHUTHOTO TOJs, cuina Awmmepa, cuna JlopeHIa, WHIYKTUBHOCTH
KaTYILIKH, SHEPTUsl 3JEKTPUYECKOrO0 M MarHUTHOTO MOJIeH, MEepUoJ U yacTora KoseOaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U Cuja TOKa B MPOLECCe TAPMOHMUYECKUX DJIEKTPOMArHUTHBIX
KosneOaHul, (POKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, MPU ONUCAHUM MPABHIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICT HCIONb3yEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UUECKYIO BEIUUNHY C APYTUMHU BETUUYUHAMU;

OMKCHIBATh HM3YyUYEHHBIC KBAHTOBBIC SIBICHUS U TIPOIECCHI, HCIONB3yd (DU3UUECcKHe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA, DHEPrHUS U
UMIynsC (GOTOHA, TMEpPHOJ] TOJypacmaaa, SHEPTrHus CBSI3UM AaTOMHBIX SJep, NpU OMHCAHUU
MPAaBWIBHO TPAaKTOBAaTh (PU3WYECKUH CMBIC] MCIONb3YyEMbIX BEJIWYUH, HUX OO0O3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl U SIBIEHUS, UCIONb3ys (pU3Hueckue 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHbl TOCJENOBAaTENIbHOIO U MapajUIeIbHOTO  COEIUHEHUS
MpPOBOJHUKOB, 3akoH JDkoynsa-JleHna, 3akoH  3JIEKTPOMAarHMUTHOM  UHAYKIUH, 3aKOH
MPSIMOJIMHEMHOTO pacHpOCTpaHEHUsI CBETA, 3aKOHBbI OTPA)KEHHUsI CBETA, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHeHMe OWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXPAHEHHs] SHEPrHH, 3aKOH
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COXpaHEHHUsSI HMMIYJbCa, 3aKOH COXPAHEHUS DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyjlaThl bopa, 3akOH paguoakTUBHOTO pacmaja, MpU ITOM pPa3inyaTh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €r0 MATEMAaTUYECKOE BRIPAKEHUE

1 ycloBuUs (TpaHMIlbl, 00JIaCTH) TPUMEHUMOCTH;

ONpEeNIENsATh HANpPaBJICHUE BEKTOpPa MHIYKLIHMM MArHUTHOTO IOJISI MPOBOJIHUKA C TOKOM,
cuiiel Amriepa u cuiibl Jlopeniia;

CTPOUTH M OITUCHIBATh N300paKEHHE, CO31aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOU JIMH301;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBAaHUI0 (PU3MYECKUX SIBICHUM M IPOLIECCOB C
UCTIONIb30BAHUEM  TMPSAMBIX, W KOCBEHHBIX HW3MEpPEHWH: Tpu 3TOM  (HOPMYIHPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4eOHOrO OKCIEPUMEHTa, CcOoOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBO/IBI;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE M3MEpeHUs (U3UYECKUX BEJIUYHMH, MPU STOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHUS U UCIOJIb30BAaTh HW3BECTHBIE METOJIbl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCJICIOBATh 3aBUCUMOCTH (PU3NYCCKUX BEIIMYUH C UCIOJIB30BAHUEM MPSIMBIX U3MEPCHHI:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YNbTAThl MOJYYEHHOH 3aBHCHUMOCTH
Gu3MYEeCKUX BEIMYMH B BUAE Tabmuil v rpaduKoOB, J€JaTh BBIBOJALI 10 peE3ysbTaTam
UCCIICJIOBAHMUS,

cobmoath mpaBwia 0Oe30mMacHOro TpyAa IPH MPOBEACHUU HCCIEAOBAaHUN B paMKax
y4eOHOr0 9SKCIEpUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW U  TMPOEKTHOW JESATENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

pemiate pacuéTHhIE 3aJauyd C SBHO 3aJaHHON (U3MUYECKON MOJENbI0, HUCHOIb3Ys
du3nyecKre 3aKOHBI ¥ TIPHHIIAITE], HA OCHOBE aHAJIM3a yCIOBHS 3aJ1a4¥l BEIOMpATh (PH3UIECKYIO
MOJieJIb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOPMYIbl, HEOOXOIUMbIe s e€ pelieHus,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEAIBHOCTD MOTYYEHHOTO 3HaUeHUs (PU3NYECKON BETUYMHBI,

peliaTh KauyeCTBEHHBIC 3a/layd: BBICTpAUBATh JIOTHUYECKH HENPOTUBOPEUYUBYIO IEMOYKY
pacCy)XJIeHH C HCHOJb30BaHUEM H3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEM M (PU3MUECKHUX
SIBJICHUIA;

UCIIONIb30BAaTh TPH  PEIICHWHM YYeOHBIX 3a7ad COBPEMEHHbIC HH(OPMAIMOHHBIC
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WHTEPHPETAIlMN M TPEACTaBICHHS y4eOHOU W
HAy4YHO-TIOMYJSIPHON HWHGPOpPMAIMK, TOJYYEHHONW U3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOJTydaeMyro HH(OpMaIINIO;

OOBSACHATH MPUHIIMITBI JCHCTBHS MAINH, TIPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3inyaTh
yCIIOBUS UX 0€30MacHOT0 UCTIOIB30BAaHUS B TOBCEIHEBHOM JKU3HH;

MPUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

WCIIOJIH30BaTh TEOPETHYECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW IKU3HU IS
obecrnieueHns 0€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXpaHEHUS 3/I0POBBS U COOJIO/IEHUS] HOPM DKOJIOTHUECKOTO MOBEICHUS B OKPYXKAIOIIEH Cpeie;

paboTaTh B IpyMIe C BHIMOIHEHUEM PA3TUYHBIX COIMANBHBIX POJIeH, TUTAaHUPOBATh paboTy
TPYIIIBI, palMOHAIBHO pacHpenensaTh O0sS3aHHOCTH W IUIAHUPOBATh JCSATEIBHOCTH B
HECTaHJIAPTHBIX CUTYallUsAX, OICHUBATh BKJIAJ KaKJIOTO W3 YYACTHUKOB TPYIIILI B pELICHUE
paccMatpuBaeMoi poOIEMBI.

3. TEMATHUYECKOE ITNTAHUPOBAHUWE YUEBHOI'O [IPEAMETA «®U3UKA»

(FA30BbII1 YPOBEHD)
10 KJITACC
Tema Bcero | Jla6o | Koutpoa JIeKTPOHHBbIE pecypchl
pasaesia | 4acoB | paTop bHBIX
HBIX padort
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padoTt

1.BBenen 1 - -
ne
2.Mexanu 26 2 2 https://resh.edu.ru/subject/lesson/6287/start/46887/
Ka https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6286/start/47238/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/4719/start/8645/
https://resh.edu.ru/subject/lesson/6290/start/197453/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/5896/start/47771/
3.Momexy | 17 1 2 https://resh.edu.ru/subject/lesson/4722/start/47800/
JsIpHAst https://resh.edu.ru/subject/lesson/6291/start/15491/
busuka u https://resh.edu.ru/subject/lesson/5898/start/15462/
TEPMONH https://resh.edu.ru/subject/lesson/6292/start/325554/
aMuKa https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/3741/start/78608/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/5897/start/
https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/3763/start/160222/
4.971eKTp 24 2 2 https://resh.edu.ru/subject/lesson/6293/start/160282/
OJIMHAMUK https://resh.edu.ru/subject/lesson/5899/start/48723/
a https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/3775/start/107857/
HToro 68 5 6
11 KJIACC
Tema Bcero | JIabo | KonTpoa Hudpossie (3j1eKTpOHHBIC) 00pa3oBaTeIbHbIC
pa3aesia qyacoB | paTtop bHbBIC PE€CYPCHI
HbIE padoThI
padort
bl
1.0cHOBEI 12 2 1 https://resh.edu.ru/subject/lesson/3806/start/46748/
JJIEKTPOT https://resh.edu.ru/subject/lesson/5902/start/8703/
WHAMHUKHA https://resh.edu.ru/subject/lesson/5905/start/46858/
(mpo oK https://resh.edu.ru/subject/lesson/4909/start/47006/
eHHE) https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/
2.Koieba 14 - - https://resh.edu.ru/subject/lesson/5903/start/46945/
HUS U https://resh.edu.ru/subject/lesson/3853/start/48173/
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https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3711/start/47122/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6286/start/47238/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/4719/start/8645/
https://resh.edu.ru/subject/lesson/6290/start/197453/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/5896/start/47771/
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/3741/start/78608/
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/5897/start/
https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/3853/start/48173/

BOJIHBI https://resh.edu.ru/subject/lesson/6329/start/48202/
3.0mnruka 16 https://resh.edu.ru/subject/lesson/4914/start/47590/
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/3866/start/151456/
4 KBaHTO 19 https://resh.edu.ru/subject/lesson/4917/start/197790/
Bas https://resh.edu.ru/subject/lesson/3878/start/48318/
dusmka https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/5845/start/
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/3900/start/8732/
5.IToBTOp 7
CHHC
HToro 68
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https://resh.edu.ru/subject/lesson/6329/start/48202/
https://resh.edu.ru/subject/lesson/4914/start/47590/
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/3866/start/151456/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/5845/start/
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/3900/start/8732/

