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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMma 1o ¢usuke 6a30BOro ypoBHS HAa YPOBHE CPETHETO OOIIEro oOpa3oBaHMS IS
obyuaronuxcst 10-11-x xmaccoB MAOY r. Hsaranu «COII Ne6» um. A. U. Topauenko
pa3paboTaHa Ha OCHOBE IIOJIO)KCHHMM W TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tporpammbl, — mpeactaBieHHbBIXx B DPI'OC COO, a Takke ¢ ydéToM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIHIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX OpraHm3amusx Poccuiickoii ~ denepanuu,
peaTM3yIONINX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI B COOTBETCTBUHU C TPEOOBAHHSIMHU:

o @epaepanbHoro 3akona ot 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanuny»;

e mpukaza MunoOpuayku ot 17.05.2012 Ne 413 «OO6 yrtBepxkneHuu ¢eaepaibHOro
rocyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIAapTa CPEAHEro o0IIero oopa3zoBaHus» (C
M3MEHEHUSMH, BHECCHHBIMH MpHKa3oM Munnpocemenus ot 12.08.2022 Ne 732);

e mpukaza Munmnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepxaeHuu QenepaibHOR
00pa3oBaTeNbHON IPOrPaMMBbl CpeTHET0 001Iero 00pa3oBaHUm»;

e mpukaza MunnpocBenieaus ot 22.03.2021 Ne 115 «O06 yrBepxknaenuu Ilopsaka
OpraHu3allMi M OCYILECTBJIECHUS OOpa30BaTENbHON JEATENbHOCTH IO OCHOBHBIM
001eo0pa3oBaTeIbHBIM POTpaMMaM — 00pa30BaTEIbHBIM MIPOrpaMMaM HadyaIbHOTO
00111ero, OCHOBHOT'O OOIIIETO M CPEIHEro 00IIero o0pa3oBaHUs;

e KOHIIENLMHU IIpenogaBaHus yueOHoro npeamera «dOusukay;

e CII 2.4.3648-20 «CaHHUTapHO-3MUAEMUOIOTHYECKUE TPEeOOBAHUS K OPraHU3ALUAM
BOCHHUTaHUSI M OOYy4eHMs, OTAbIXa U O3J0POBJICHUS JE€TeH U MOJIOACKUY,
YTBEPXKICHHBIX IOCTAHOBJIECHUEM INIABHOTO CaHUTAapHOTro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOpPMaTUBBI U TpeOOBaHMS K OOECIEUEHUIO
O6e3omacHOCTH W (M) Oe3BpeAHOCTH AJIs 4YeloBeKa (haKTOPOB Cpelbl OOUTAHUS»,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOIO CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOro IUIaHa CPEeJHEro 00Lero oOpa3oBaHusl, YTBEPKIEHHOIO IPUKA30M y4eOHOro
IJIaHa CPeIHero oOIero oOpa3oBaHUs, YTBEpKJIEHHOro mnpukazom MAOY MO r.
Hsranp «COL Ne6» um. A. U. T'opauenko ot 31.08.2023 Ne 175 «OO6 yTBep»kaAeHUU
OCHOBHOM  00pa3oBaTeNbHOM TMPOTpaMMbl  CpEIHEro 00mero o0pa3oBaHUsY,
¢benepanbHOi paboueilt mporpammbl Mo yuyeOHoMmy mnpenmery «®Pusmka» 06a30BOro
YPOBHSI.

Copnepxanue mnporpaMMbl Mo (U3MKE HaIpaBI€HO Ha (QOPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOH kapTuHBI Mupa oOyuaroumxcs 10—11 kmaccoB npu o0ydeHnn ux ¢usuke Ha 06a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETEILHOCTHOTO Noaxoaa. IIporpamMma no ¢usnke cOOTBETCTBYET
tpeboBanusiM GPI'OC COO k miuaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U MeTalpeIMEeTHBIM
pe3ynbTaTaM OOyuY€HHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTh pealu3alli MEKIPEeIMETHBIX
CBsA3eM (U3MKM C €CTeCTBEHHO-Hay4HbIMH YyueOHBIMU IpenMeTramMu. B Hell ompenpensiorcs
OCHOBHBIC LM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oO0Iero odpa3zoBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOCHHS Kypca (HU3UKH: JMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma mo ¢pu3HKe BKIFOYACT:

e [UIAHUPYEMBbIE PE3YyIbTaThl OCBOECHUS Kypca (pU3UKU Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IpeMETHBIC PE3YJIbTATHI M0 TO/1aM O0YUYEHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3nka» 1Mo rogam o0yueHwHs..

dusmka Kak Hayka o Haubosee o0IIKX 3aKOHAX MPHUPOJIBL, BBICTYIIAsl B KAYeCTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHMH 00 OKpY)KarolleM MHpeE.



[[IxombHBIA Kypc GU3HUKH — CHCTEMOOOpAa3yIOIIMK MJisi €CTeCTBEHHO-HAYYHBIX YyUeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMBbIX
XUMHEH, Ouonoruei, pusnueckorr reorpadueil u actpoHomuei. Vcnonap3oBaHue W aKTUBHOE
OpUMEeHeHHe (U3MYECKUX 3HAHUH OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOCa, IOJYyYeHHsS HOBBIX
MaTepHaJoB C 33JIaHHBIMU CBOMCTBaMH U Apyrux. MzyueHnue GuU3uKu BHOCUT OCHOBHOW BKJIAJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00yJarommxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATh HayYHbII METOJI IIO3HAHUS NIPH BBIIIOJIHEHUN UMHU YY€OHBIX UCCIICA0OBAHUM.

B ocHOBy Kypca ¢u3uku Juist ypoBHS CpeJHero oo1ero o0pa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHLHUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBJISETCS JJOTUUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3fiesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B coOoTBETCTBHM ¢ HEW MaTepHal Kypca GU3HKH 00ObeAMHEH BOKPYT
¢usnueckux Teopwil. BexymmMm B Kypce sBisiercs (OPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT UCloyib30BaHUE I'yMaHUTapHOTO
noTeHImana GU3NIeCKOil HayKH, OCMBICIICHUE CBS3H Pa3BUTUS (PU3HKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU IIPOoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc Gpu3nku npezmnonaraetT 3HaKOMCTBO € IIUPOKUM
KPYTOM TEXHUUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH N3yUYE€HHBIX TEOPUIl U 3aKOHOB.

Hoes osxonocusayuu peann3yercs NOCPEACTBOM BBEACHMSI JJIEMEHTOB COZAEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a Takke 00CyX/IeHUs MpoOJIeM pallMOHAIBHOTO IPUPOIOTIONIE30BAHUS U
HKOJIOTHUECKOM O€30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooOiero odpazoBaHus
ABIIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
¢u3nueckoil TeopuM, poiau (yHIAMEHTANbHBIX 3aKOHOB W TPUHLIMIIOB B COBPEMEHHBIX
NpPEICTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CucTteMHO-IeTEIbHOCTHBIN MOJIX0 B Kypce (PU3MKH peaTu3yeTcs MPekIe BCEro 3a CUéT
OpraHu3alluK SKCIIEPUMEHTAILHONW JeATeNbHOCTH oOydaronuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1abopaTOpHBIX pabOT, KOTOpPhIE B mMporpamMme Mo (u3nke oOBEAMHEHBI B OOIIUH CIUCOK
YUEHUYECKUX MPaKTHUYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
IPOBOJIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYacCTHHKaMH O0pa3oBaTeIbHOIo
npoliecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBaHUS U OCHAlLIeHUs KabuHeTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
WCCJIEIOBaHMSI 3aBUCHUMOCTEH (PU3MYECKHX BEJMYMH W IOCTAaHOBKY OIIBITOB IO TPOBEpKE
IPEJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAenseTcsl PELIEHUIO0 Pacu€THBIX U Ka4eCTBEHHBIX 3az1ad. [Ipu aTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3MYECKON MOJIEINBIO,
NO3BOJISIOIINE NPUMEHSATh M3Y4YEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayecTBEHHBIX 3aJjau MIPHOPUTETOM
SBIISIOTCS 3aJaHUsd Ha OOBSICHEHHE MpPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B



OKpY’KaIOIIeH Xu3HH, TpeOyromue BhIOOpa (u3Mueckod MOAENH HJisi CUTyallud IPaKTHUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
obecrieyeHH0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (U3MKH HAa YPOBHE CpEIHEro
o0miero o0pa3oBaHMs JIOJDKEH U3y4yaTbCs B YCIOBMAX NPEAMETHOro KabuHeTa (pU3MKM WM B
YCIIOBHUSAX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro IuKia. B xabunere
(GU3UKN T0JHKHO OBITH HEOOX0AUMOE JTA00PATOPHOE 0OOPYIOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IporpamMme 10 (HU3UKE YUYEHHUECKHMX IMPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
obopyoBaHue.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe 10
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUH JUIsl MUCCIENOBAHUS HM3y4aeMbIX SIBJICHHUNH M IPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpYHOBaHUE ISl YYCHHUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOecreyrBaeTcsi B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTbI JIabOpaTOpHOro 00OpydOBaHUSA JOJDKHBI OBITh
IIOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJIE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIETISIMU H3Y4YEHUST (PU3UKU B 00IIEM 00pa30BAHUU SIBIISIFOTCS .

e (QopmupoBaHHE HHTEpEca U CTPEMJICHHS OO0y4arolMXCsi K HAyyHOMY M3YyUEHUIO

IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJ€ TMO3HaHHA U (opMHUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHHSIM;

e (QopmHupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHUs] OCHOB CTPOEHHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHue yMeHUN OOBSICHATH SIBJICHUSI C UCIIOJIb30BAHNEM (DPHU3MUECKUX 3HAHUH U
HaYYHBIX J0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O POy (PU3MKHU AJI1 PA3BUTHUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH.

JlocTuxkenune 3TuUX Iieliell oOecriedrBaeTcsl pelIeHHeM CIeAYIOUMX 3aJad B Ipoliecce

M3y4deHus Kypca (U3NKN HAa YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

e npuoOpeTeHrne cUcTeMbl 3HaHUI 00 00mMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUsIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHHME YMEHHH MPUMEHSTh TEOPETHUYECKUE 3HaHUS M OObBSICHEHHUS
¢u3nUecKux SBIEHUM B MpHpPOJE M JUISl TNPHHATUS NPAKTUUYECKUX pEIIeHUH B
MIOBCEIHEBHOM JKN3HH;

® OCBOGHHME CIIOCOOOB pEIICHUs pa3IM4YHBbIX 33/7a4 C SBHO 33JaHHON (u3HYecKoi
MOJIeIbIO, 3aJlady, MOJPa3yMEBAIOIIMX CaMOCTOSTENIbHOE CO3/aHue (pu3nueckoi
MOJIEINN, aJICKBATHOM YCIIOBUSAM 3a]1auH;

® [IOHMMaHHE (PU3MUECKUX OCHOB M NPUHIUIIOB JCWCTBUS TEXHHUUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPENy;

® OBJIQJICHUE METOJaMM CaMOCTOSITEILHOIO IUIAHUPOBAHUS M IPOBEAEHUS (PU3NUECKUX
SKCHEpPUMEHTOB, aHaJIW3a MW  HHTepHpeTaluud  UHPOpPMAaLUH,  ONpeAeICHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3YyIbTaTa;



® CO3JaHHUE YCJIOBHUH I PA3BUTHUS YMEHUN IIPOECKTHO-UCCIIEIOBATEIbCKON, TBOPUECKON
JESATEIIBHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBEHb) Ha YpPOBHE CpenHEro odmiero oOpa3oBaHUS
otBoauTcs 136 gacoB: B 10 kiacce — 68 gacoB (2 gaca B Henento), B 11 kmacce — 68 gacoB (2
yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme o (Gpusmke nepeyeHb Ja00paTOPHBIX U NPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JelaeT BbIOOp MpoBeAeHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM UHIUBUAYATHHBIX 0COOCHHOCTEH 00yJatOmuXCsl.

®opmbl yuéTa padoyeil nporpaMMbl BOCIIMTAHUA B padoyeil nporpamme no gusuke

VY4eOnbiii npeamer «®du3nka» — CUCTEMOOOPA3YIOUIMI Il €CTECTBEHHO-HAYYHBIX
y4EOHBIX IIPEIMETOB, MOCKOJIBKY (PU3UUECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHUM,
M3y9aeMbIX XUMHEH, OMOJIOTHEH, aCTpPOHOMHEH U (PU3HUYECKON reorpadueii.

@dusuka - 3T0 MpPEeIMET, KOTOPbI HE TOJBKO BHOCUT OCHOBHOW BKJIAJ B €CTECTBEHHO-
HAYYHYIO KapTUHY MUpa, HO U TIPEJIOCTABISET Hauboiee sICHbIe 00pa3Ibl MPUMEHEHHSI HAyYHOTO
METO/la NO3HaHUsA, T € croco0a MOoIy4eHUsl JOCTOBEPHBIX 3HaHMM o mupe. Hakonen, ¢usuka —
3TO MpPEAMET, KOTOPBIA Hapsily C APYTUMHU €CTECTBEHHO-HAYyYHBIMU MPEAMETaMHU JOJDKEH J1aTh
oOyyaromuMcsl TNpeJcTaBlIeHue 00 YBIEKaTeIbHOCTH HAy4YHOIO MCCIIEOBAHUS M PaloCTH
CaMOCTOSITEJIbHOTO OTKPBITHSI HOBOTO 3HAHUSI.

OpnHa u3 rmaBHBIX 3a/1a4 (pu3nyeckoro oOpa3oBaHUs B CTPYKType o0IIero o0pa3oBaHUs
COCTOMT B BBISIBJIEHHM M IOJATOTOBKE TAJAHTJIMBBIX MOJIOABIX JIOAECH A1 MPOJOJIKEHUS
o0Opa3oBaHusl U JAajbHEWIIeH NpPOPecCHOHATBHON NEeATEIbHOCTH B OOJACTH €CTECTBEHHO-
Hay4HBIX MCCIIEJOBAaHWN W CO3JaHUM HOBBIX TexHOJOrMH. HOo He MeHee BakHOW 3amadei
ABIsieTCA (POPMUPOBAHUE €CTECTBEHHO- HAYYHOM TPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM
Macchl 00y4arouxcs, KOTOpble B JaJIbHEHIIEM OYAYT 3aHATHI B CaMbIX Pa3HOOOpPa3HbIX cepax
nesrenbHOCTH. COrjjacHO TNPUHATOMY B MEXAYHAPOJHOM COOOILECTBE OMpEIesICHHIO,
«EcrecTBeHHO-HayyHasi TPaMOTHOCTh — ATO CIOCOOHOCTh 4YEJNOBEKAa 3aHUMaTh AaKTHUBHYIO
IPaXXJIaHCKYIO MO3MIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSA3aHHBIM C €CTECTBEHHBIMU
HayKaMH, U €ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMU UJICSIMHU.

BocnuratenpHblii moTeHnMan yuebHoro mnpeamera «®dusuka» Ha ypoOBHE OCHOBHOTO
o0uiero o0pa3oBaHus peaqnu3yeTcs Ha JesITeIbHOCTHON OCHOBE Yepes:

IpUBJICUEHNE BHUMaHUS 00yJaromUXcs K [IEHHOCTHOMY acCeKTy M3y4aeMbIX Ha ypoKax
SBJICHHM, OpraHu3anuio padoThl € TMOJydyaeMod Ha ypoke uHpopmanuend (QU3nIecKoro
CoJepKaHusA, BKJIIOYas HH(POPMAIMIO O COBPEMEHHBIX JOCTHKEHMAX (HU3UKU; aHATU3 |
KPUTHYECKOE OLIEHMBaHNE NHPOpMAIUH;

NpUMEHEHHEe Ha YpPOKEe HWHTEpPakTHBHBIX (opM paboTel ¢  O0y4aromHUMHUCS:
MHTEJJIEKTYaJIbHBIX WIP, CTUMYJIHUPYIOIIMX I103HABATEIbHYI0 MOTHBAIMIO OO0YYarOIIUXCS;
JUJIAaKTUYECKOTO Tearpa, IJe MOJIyueHHbIe Ha YpOKe 3HAaHHUsS OOBIIPHIBAIOTCS B TeaTPaJbHBIX
MIOCTAaHOBKAX; TPYNMOBOM paboThl WM paboThl B Mapax, KOTOpbIE ydyaT OOyYaromIuXcs
KOMaHIHOU paboTe U B3aUMOJICHCTBUIO € IPYTUMHU 00yYarOIIUMHUCS;

MHUIMUPOBAHUE U TOJJIEPKKY HCCIIEOBATEIbCKON JEeATEIbHOCTH OOydaroluxcsi B
paMKax pealn3allid UMHU WHJIUBHUIYaJbHBIX W I'PYNIOBBIX HCCIIENOBATEIBCKUX MPOEKTOB, YTO
JaeT o0ydJaroluMCcsi BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOSITENIbHOTO PelIeHus: MPoOJIeMBbl,
pa3BUBAeT YMEHHs HaOII01aTh IPUPOIHbIE SIBICHUS, BBIOIHATh ONBITH U SKCIIEPUMEHTAIbHbIE
UCCIICIOBAHUSI C  HCMOJB30BAHUEM  M3MEPUTENbHBIX IPUOOPOB, (OPMHUPYET  HABBIK
TeHEepUpPOBaHUs U O(OpPMIIEHUS COOCTBEHHBIX HICH, HABBIK MyOJMYHOTO BBICTYIUICHUS TIE€pes
ayIMTOpHUEH, apryMEHTUPOBAaHUS U OTCTAMBaHMs CBOEH TOYKU 3PEHUS;

3HaKOMCTBO cO cepaMu npo(ecCHOHANBHON AeITEeIbHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJOTHUAMH, OCHOBAaHHBIMM Ha JOCTIDKEHHSIX (QU3MUECKOW HayKu, 4YTO
CIOCOOCTBYET Pa3BUTHUIO MPEACTABICHUI O BO3MOXKHBIX cepax Oyaymiel mpodeccuoHambHON



NESTEIIbHOCTH, CBSI3aHHOW ¢ (U3MKOW, MOATOTOBKA K JaimbHEIIeMy OOyYeHHI0O B 3TOM
HaIlpaBJICHUU U OCO3HAHHOMY BBIOOPY 0OyUaromumucs oyaymiei mpodeccuu;

YCTaHOBJIEHHE JOBEPUTEIIbHBIX OTHOLIEHHS MEXAY YUYMTEIEM M  YYEHUKAMH,
CIOCOOCTBYIOIIUX MO3UTHBHOMY BOCHPHUSITHIO y4YalIUMHCS TpeOOBaHUI W MpochO y4HUTEs,
AKTHBHU3AIMK UX MTO3HABATEJILHON JEATEIbHOCTH U aKTUBHOCTH;

noOy>xJieHue 00y4Jaromuxcs K COOII0/IEHUIO Ha YPOKE OOIICTIPUHATHIX HOPM MOBEACHUS,
IpaBUJI OOIICHUS CO CTAPIIUMU (YUUTEISIMU) U CBEPCTHUKAMU (ILIKOJIEHUKAMH);

MCIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEN COJIepKaHusl yueOHOT0 MpeIMeTa yepes
JEMOHCTPAIMIO  OOYYarOIUMCSI TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO MOBEICHHS,
MPOSIBIICHUS YEJIOBEKOIO0US 1 100pOCepAeYHOCTH;

opraHm3anuio Ie(crBa MOTUBHPOBAHHBIX W OPYAUPOBAHHBIX YyYaIIMXCSA HAA WX
HEYCIIEBAIOIIMMHU OJTHOKIACCHUKAMU;

3ajayl 3CTETUYECKOIO0 BOCHUTAHUS MOYKHO YCJIIOBHO pa3[elMUTh Ha JBE TIPYIIb —
NpUOOpEeTEeHNE TEOPEeTUYECKNX 3HaHWU u (opMUpOBaHHME NpakTHUecKux ymeHuil. Ileppas
Ipynma 3a4ad pemaeT BOMPOCH MPHOOMIEHHS K AICTETUYECKUM IIEHHOCTSIM, a BTOpas —
AKTUBHOT'O BKITFOUEHHS B 3CTETHYECKYIO JESITebHOCTD.

C yuerom paboueit nporpammsel Bociutanusgs MAOY MO r. Hsraus «COLLL Ne6y» um. A.

U. T'opauenko (Moaynpb «llIkonbHBIA ypoK») BOCHMTATEIbHBIM NMOTEHLHUAN YPOK pealu3yeTcs
qyepes:

He.]'leBbIe NMPUHOPUTETBI MeToabl 1 NMpUEMbI

VYcraHosnenue noBeputenbHbIX | [loompenue, mnoaaepxkka, IoXBaja, Ipocbk0a yduUTENs.
OTHOLIEHUH Mexay yuuteneM u | [IpuBneuenue BHUMaHMS 00ydaromuXcsl K 00Cyk/1aeMoil Ha
€ro y4YeHUKaMH ypoke uHpOpMaluyu, aKTHBU3ALUI0 HMX IO3HABATEJIbHOU
JNEATEIbHOCTH  4Y€pe3  HCIOIb30BAHME  3aHUMATEIbHBIX
3JIEMEHTOB, UCTOPUH U3 KU3HU COBPEMEHHUKOB.

[ToGyxnenue mKoJabHUKOB | [ToOyxkneHune  oOywarommuxcst coOnojgaTb Ha  ypoke
co0ur01aTh Ha ypOKe | OOLIenpUHATHIE HOPMBI TOBEAEHUS, MpaBUia OOIIEHUS CO
OOIIeNPUHSATHIE HOpPMBI | BCEMM  y4YaCTHHKaMu  00pa3oBaTelIbHOro  Ipolecca,
MOBEJICHUSI OPUHLUIBl  y4eOHOW JUCHMIUIMHBI M CaMOOpraHU3aluu

gepe3 3HAKOMCTBO M B HOCIEIYIOLEM COONIOJIEHHE
«I[IpaBunm  BHyTpeHHero pacropsaka  OOy4YaroLUIUXCs,
B3aUMOKOHTPOJIb U CAMOKOHTPOJIb 00yUarOIIHUXCS.

[TpuBneyenue BHUMaHus | Co3naHue  CHelUalbHBIX ~ TEMaTHYECKHX  MPOEKTOB,
IIKOJIbHUKOB K I[EHHOCTHOMY | paCCUMTaHHBIX Ha COTPYJHHUYECTBO MY3EMHOIo Iejarora,
aCHeKTy M3ydaeMbIX Ha YpOKax | Mmefarora-cuxoiiora ¢  Y4YUTEISIMH  TpPEAMETHHUKaMH,
ABJICHUIN opranuzaiys paboThl ¢ MOJIy4aeMOW Ha ypOKE COIMAJIbHO
3HaYyMMoOil ~ uHdopmammMed —  MHUIUUpPOBAHHE  €e
00CYX/IeHUs, BHICKA3bIBAHUS yYAlIUMHCS CBOETO MHEHUS 110
ee MOBOJY, BEIPA0OTKU CBOETO K HEH OTHOIICHUS, pPa3BUTHE
YMEHHUsI COBEpILIATh MPaBUIbHBINA BHIOOD.

PazButue mosHaBatenbHOM U | Opranuzamus OpeIMETHBIX 00pa30BaTENbHBIX COOBITHI
TBOPYECKOMN aKTUBHOCTH, | (TIpOBeJEHHE MPEIMETHBIX JEKaN) Ui 00yJarOIuXCs.
WHULMATUBHOCTH B Pa3IUYHBIX




cdepax peIMETHOM

JeATEIIbHOCTH, PacKphITHs

TBOPUYECKUX CIIOCOOHOCTEH,

oOydaromuxcst ¢  pa3sHbIMU

00pa3oBaTebHBIMU

MOTPEOHOCTAMU u

WH/IMBUyaJIbHBIMA

BO3MOXKHOCTSIMH

Hcnonp3oBanue JleMOoHCTpanusi ~ AETSM  IPUMEPOB  OTBETCTBEHHOTO,

BOCITUTATEIILHBIX BO3MOXKHOCTEH
CoJepKaHUS y4eOHOTO

npeameTa

I'PaXJaHCKOI'O ITOBEIEHUs, MPOSBICHUS UYEIOBEKOIIO0MS U
JI00pOCEPAEYHOCTH, NIEPEBOJ, COAEPKAHUS C YPOBHS 3HAHUU
Ha YPOBEHb JINYHOCTHBIX CMBICIIOB, BOCIIPUSATHE LIEHHOCTEN
gyepe3 NOoA00p COOTBETCTBYIOIIMX TEKCTOB JUISI UYTCHHS,
3ama4 I JUTS
o0CyXJleHUs B Kjacce, aHalIu3 MOCTYIKOB JIFOJEH, UCTOpUi
cyne0, KOMMEHTapuu K MPOUCXOIALIMM B MUPE COOBITHSM,
ucropuyeckas crnpaBka «JIeHTa BpeMeHM», INPOBEACHHE
YPpoKkoB MyKecTBa.

pelieHusi, NPOOJIEMHBIX  CHUTYalUi

IIpumenenue YpOKe
UHTEPAKTUBHBIX (OPM PabOTHI
y4amuxcs

Ha

HHTGJ’IJ’IGKTyaJ'ILHHe
TIO3HABATCJIBHYHO
KOTOPBIC

UTPBI, CTUMYJHPYIOIIHE
MOTHBAIIMIO  IIKOJHHUKOB;  KBECTHI,
JAIOT  y4yalluMCS BO3MOXKHOCTH
MIPUOOPECTH OMNBIT BEACHHUSI KOHCTPYKTMBHOTO JUAora B
atMocdepe

JCTETUYECKUX IEePEKUBAHUN,

JUCKYCCHUH,
MHTEJUIEKTyaJIbHBIX, HpPaBCTBEHHBIX U
CTOJIKHOBEHUHN Pa3IU4YHBIX
B3IVIAI0B U MHEHMM, ITOMCKAa UCTUHBI U BO3MOXHBIX IyTEH
peleHus 3a7a4d UM MpoOJIEMbl, TBOPYECTBA YUHMTEIS H
yyaliuxcs, TPYyHIoBble paboThl WM PabOTHl B Mapax, ¢
LeNbI0 00y4eHUs] KOMaHIHON paboTe M B3aUMOJICHCTBUIO C

OpYyTMMH  JO€ThbMH, TIOCTAHOBKM OOmIeW 1enu, JUis
JTOCTHKCHUS KOTOpOH KK BT JIOJKeH BHECTH
VHIUBUYATbHBII BKJIAJI, pacnpeneneHuno poueit,

pednekcueit BKiaga Kaxaoro B OO pe3ybTar.

MoTtuBanus spyaupoBaHHbIX | HacraBHMYecTBO. VYyacTue mpencTaBUTENIEd IIKOJIBHOTO
yYaIuxcs HaJ ux | aktuBa B CoBere MNOJAEpPKKH pedeHKa [0 BOIpocam
HEYCIEBAOIINMHU HEYCNEBAIINUX O0yJaromMXcs C IeJbI0  COBMECTHOIO
OJIHOKJIACCHUKaMU COCTAaBJICHUS IlaHa  JMKBUAALUHU aKaJIeMUYECKOU
3a10JDKEHHOCTH I10 TIPEIMETaM.

PazButus camocrositenbHOCTH, | Micmonb3oBanue TexHonoruu «Iloptdomnmoy.

peduiekcu W CaMOOIICHKH,

IJIAHUPOBAHUS  JIEATEIIBHOCTH,

BUJACHUS MNPABUIBHOI'O BCKTOpPA




U JabHEMIIEro  pa3BUTHSA
CIIOCOOHOCTEN

NHnnuupoBaHue M MOIIEpPKKa
HCCIIEI0BATEIIbCKON
JACATCIIPHOCTH IIKOJBbHUKOB

Peanmaum{ MU UHAUBUAYAJIbHBIX n IrpYNIOBBIX
HCCIEA0BATENIbCKUX IIPOEKTOB, 4YTO JACT IIKOJBHHUKAM
BO3MOXKHOCTh ~ NPHOOPECTH  HABBIK  CAMOCTOSITEILHOTO
peIIeHHs TEOPETHUECKON MPOOIJIeMbl, HABBIK T€HEPUPOBAHHS
1 0pOpMIICHHsI COOCTBEHHBIX MJIEH, HABBIK YBaKUTEIBLHOTO
OTHOLICHMUSI K YYXUM HAeAM, O(OPMIIEHHBIM B paboTax
JpYTUX HCCIeNoBaTeNel, HaBbIK MyOJINYHOTO BBICTYIUICHUS
nepel ayguTOpPUEl apryMEHTHPOBaHUS M OTCTaWBaHUSA
CBOEH TOYKH 3pPEHUSL.




COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOJIECH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIEpEMEIICHUSI MaTePHUATbHOM TOYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuuelinoe naBmxeHue. J[[BUkeHHEe MarepualibHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacToTa oOpaieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[TpeoOpazoBaHre ABMKEHUI C MCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus Temna, OpOmeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.

WccnenoBanne  COOTHOMICHHWSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHBbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
Ha4yaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHmmn cynepno3unuu cuid. Bropoit 3akoH HerooTona mist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OCH BpameHusa. [lmedo cunbl. YcioBus paBHOBeECHS
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunernueckast sHeprus marepuaibHON TOukd. Teopema 00 M3MEHEHMHM KUHETUYECKOU
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox moTeHIMATBLHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTSHKEHUs] PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nBuxkenue. Juddysus. Xapaktep ABMKEHHS U B3aUMOJCHUCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BelecTsa.
[locTostnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETHYECKOH TEOPHH
ueanpHOro rasa. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Llemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiTel O AUQPPY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopaenb, HUTIOCTpUPYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHuid 00bEéMa
KOMHATBHI, IABJICHUS U TEMIEPATYPbI BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TemioTsl U pabota. BHYTpeHHssS SHEPrUusi 0IHOATOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Temionepenayun: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JTyUCHHUE. Y ACIbHas
TEMJIOEMKOCTH BelecTBa. KoaudecTBo TEIUIOTHI IpH TEIUIoNepeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MIEPBOTr0 3aKOHA TEPMOAMHAMUKHY K H30MpoiieccaM. [ paduieckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUPOJIE.

Tennossie MamuHbL. [I[puHIMIBL elcTBUS TEIIOBRIX MatuH. [IpeoOpa3zoBanus SHEPTUU B
TeryIoBeIX MammmHax. KoaddunueHT monesnoro nerctBus terioBo MamuHbl. [{ukn Kapho u
€ro KO3 GUIUEHT MOJIE3HOTO ACHCTBHSI. DKOIOTUIECKHIE MPOOIEMBbI TETNIOHEPT € TUKH.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IMPUMEHEHHE: JIBUTATEIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tejla MPU COBEPIICHUH pPAaOOTHI: BBUIET HPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue 3(upa B JATyHHOU TPYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTb Bo3ayxa. HaceleHHbli nap. Y aenpHas TemiaoTa napooOpa3oBaHUs.
3aBHCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TerioTa miasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHUE: THUTPOMETP WM TICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU TIOJIYYCHUS COBPEMCHHBIX  MAaTepuajgoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre nmpu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buga dSIEKTpUUYECKHX —3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYINPOBOJAHUKHU. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsijia.

B3aumopeiicteue 3apsnoB. 3akoH Kynona. TouedHslid  31I€KTpUYecKH  3aps.
Onektpuueckoe mone. Hanpsok€HHocTh 3nekTpuueckoro mossd. [lpuHmmn cyneprno3uuun
ANEKTPUUECKUX noJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [loteHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. JIu3aeKTpruieckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoiicTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHUOOPOB, KOHIEHCATOpP, KOMHWPOBAJIBHBIN
arnrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBuE HaIEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

IIpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosIHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VYaensHOE COIPOTHUBIICHHE BEIIECTBA.
ITocnenoBarenpHOE, MapaUIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNIEKTPOABUKYILAsA CHJIA U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma uist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIN3.

OneKkTpruueckuil Tok B ra3zax. CaMoCTOSITENbHBIM 1 HECAMOCTOATEIbHBINA pa3psaa. MomHuUS.
ITna3zma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbI, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3ps ¥ IPOBOAMMOCTb BO3AYXa.

OIHOCTOPOHHSS TPOBOAUMOCTD JUOA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIIEH CHUJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISCTCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4dHbId (akT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX INPOCKIHMU HAa OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoC, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BTaxXHOCTH BO3IlyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTATe]b BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAWITUOHED, TEXHOJIOTHH TIOTYYEHUSI COBPEMEHHBIX MaTepPHajioB, B TOM YHCJIIE
HaHOMATEepHaJoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHue
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuTHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAYKUMU. [IpyHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHON
uHAyKuud. KapTrHa muHUi MarHUTHONW MHAYKLIUHU TOJISl HIOCTOSIHHBIX MAarHUTOB.

MaruautHoe moje HmpoBOAHMKA ¢ TOKOoM. KapTuHa nMHMI MHIYKIUUM MarHUTHOTO MOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBneHne DNEKTpOMAarHUTHOM MHAYKUMH. [IOTOK BeKTOpa MarHUTHOM HHIYKLHH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Papanes.

BuxpeBoe ayiekTpuueckoe IMoje. ONEKTPOJABMXKYIIass CUia WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.



DHeprusi MarHUTHOTO TOJIsI KaTYIIKHA C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHUM MHOYKIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCHUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrumrtyna U ¢aza konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHHMUYECKHUX KoJjiebanuid. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHUsS SHEPIrUU B HUICAIBHOM KOjeOaTelbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHbIE MEXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

IlepemenHbIil TOKk. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAaU€HUE CUIIbI TOKA U HANPSKEHHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUI
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmbl  (3aBUCHUMOCTH  CHJIBI  TOKAa M HANpsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOpPa, KATYIIKHM WHIYKTUBHOCTH U
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B ILEMM M3 IMOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHblE 60JIHbL

Mexanudeckure BOJIHBI, ycloBUs pacrpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paIOCBA3H U TEJIEBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHUUYecKne YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGnronenue otpaxxeHus U MpeIOMIICHUSI MEXaHUIECKUX BOJIH.

Hab6monenue nuatepdepeHyu u AUGpaKkind MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonnHeitHOE pacripocTpaHEeHHUE CBETa B OJHOPOIHOM Cperie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHme H300pakeHUH B IIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI MpEJIOMIJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja IIOJHOIO BHYTPEHHEIO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA amnmapar, MHUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKa, JU(paKIMOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl TPUMEHUMOCTH KJIacCHUYECKOW MeXaHuku. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYIBCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUsI MOKOSL.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.
OtkpeiTue u wucciaenoBanne (oroadpdexra. Omnbitet A. I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. Onbitel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHuYecKne yCTPOWCTBA M MPAKTHYECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. 3nyuenue u mornomenue GOTOHOB IpU MEpExoae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOHN Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHsS  snpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TeEpCHEKTHUBBI  SIEPHOM
SHEPreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPreTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Ortanbl  pa3BUTHS  acTpoHOMUHU. [IpukinagHOe W MHPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMHH.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I"'anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumnbl
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas crpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHoOro noiymapus u sipkue 3BE3/1bl1.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIbHOW |
TUYECKOM cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MeCTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHON Hay4yHOW KapTHUHE MHpa, poib (u3nueckoi Teopun B (HOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 kiacce ocyuiecTBisieTCsl C y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, Hay4YHBIH (akT, rumore3a, Qu3uyeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIOJEHUE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelmieHUe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIOKEHHUE BEKTOPOB, MPOW3BOIHBIC JIEMEHTAPHBIX (PYHKIIMIA,
MpU3HAKU TI0JI00US TPEYTOIHLHUKOB, ONPEIEICHNE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTelbHbIE IBHUKEHUS B
KUBOW TIPUPOJE, ONTUYECKHUE SIBJICHUS B KUBOW MPUPOJAE, ACHCTBUE paavallid Ha >KUBBIE
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Te,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: mMarHuTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPICCHUM.



Texnonozus: TAHAXA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbI1  ypoBEHB) JIOJDKHO  OOECHEYHUTh  JOCTHUKEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «Pu3MKa» JODKHBI OTPaXkaTh
TFOTOBHOCTh M CIIOCOOHOCTh OOY4YaroLIMXCsl PYKOBOJCTBOBATHCSA CHOPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIIeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IIPOLECCE pealnu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBbHOM JeSITEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYYaIOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

HOPUHATHE TPAAULMOHHBIX OOILIEUEIOBEUYECKUX TI'YMAHUCTHUYECKUX U JIEMOKPaTHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHU3altu;

yYMEHHUE B3aWMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMHU 1 Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM Ipax1TaHCKON UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMIO M TPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIIE B ICSTEILHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pPA3IUYHbIM cdepaM NpoPecCHOHATBHON JeSTeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU;

6) IKOIOrNY€eCKOr0 BOCTIUTAHMS:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHHME IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA,;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH NIeATeIbHOCTH, TOTOBHOCTh B MpOIECCe U3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaThIBaTh MJIaH PEIICHUS MTPOOJIEMBI C YIETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIOJHATH PadOTy B YCIOBHUSX pPEAIBHOT0, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B O0JACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BIIAJICTh BHUJIAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHWsI, €r0 HMHTEPIIPETaIluH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHTYyallUsX, B TOM 4YHCJE TMpHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3aJady, BBIABUTATH
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PHU3HKE B MPAKTHUUYECKYIO 00JIACTh KU3HECSITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bHSH‘-IGCKOI‘O COACPpKaHHA U3 MCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIMOHHBIX TCXHOJIOT Ui B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (IU3UYECKOTO COACP)KaHUS B pa3IMyHBIX (opMmMaTax c yd&ToMm
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJIHWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUM, pPacCHpelesiaTh POJIU C YU4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B Pa3IMYHBIX CHUTYyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSBICHHUIO JSPYAMLMUA B o0NacTH  (PU3MKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IECKCHU KaK OCO3HAHUSI COBEPIAEMbIX JICHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrkeHHS THYHOCTHBIX PE3yIbTAaTOB OCBOCHHUS MPOTPAMMEI TI0 (DHU3UKE AJIs
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATIBHOE COCTOSTHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKECHUIO LEIH U YCIEXYy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh AMOIMOHANBLHOE COCTOSHUE JIPYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B MPaKTUYECKOU
JIeITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl MPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHAasI
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH JJIEKTPUUECKUN 3aps] IPHU pELICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BI)KEHHE, CBOOOJHOE TMajJeHue Ted,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oXJMaXxKJIeHUH ), TEIUIOBOE PaBHOBECUE, UCIIAPEHHE, KOHJICHCALIUsI, [IJIaBJICHUE, KPUCTAIA3aLlUs,
KHUIIEHUE, BIQXKHOCTh BO3/yXa, MOBBIIICHUE AABICHUS ra3a MpU €ro HarpeBaHUHU B 3aKPBHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOB3Ys (PM3MUECKHE BEIUYMHBI: KOOpIWHATa,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONKMCAHUW TMPABUIBHO TPAKTOBaTh (DU3HMUECKUH CMBICH HCMHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IUHUIBI, HAXOAUTH (HOPMYJIIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBJKEHUS MOJIEKYJ, CPEJHEKBaIpaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUIECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYeHWS W EOUHUIIBI, HAXOAUTh (OPMYIBI, CBA3BIBAIOIINE MAHHYIO (U3UUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAN, PAa3HOCTh TMOTEHIHMAIOB; TMpPU OMUCAHUH MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, HCIONB3Ys (DU3MUYECKHE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
paBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW DHEPTUU TEIUIOBOTO JIBIIKCHHS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOIb30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEpPEHHH, TpU O3TOM  (HOPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTATHI
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MUYECKMX BEIMYMH B BHJE TaOIHIl U TpadUKOB, JIENaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U 1aOOpaTOPHOro 000pyA0BaHNUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (U3NYCCKUE BEIHUYMHBI W (POPMYIBI, HEOOXOAMMBIE I €€ pEIICHUs,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccyXKIeHUH C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3MUYECKHE SBIICHHS,

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HHPOPMALIHUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH 0OpaIEHHH ¢ TPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IPYyNIbl, palMOHAIBHO paclpeneNsiTh OO0S3aHHOCTM U IIJJAHUPOBaTh JEATENbHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTb Y O0YUAIOLIUXCS YMEHUH:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/Jpa IIPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHUE SIBIEHUS (IIpOLEecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBWXKYLIMMHCA 3apsi,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/ia, €CTECTBEHHAsl U UICKYCCTBEHHAs PaliOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYMHBL: DBJIEKTPUUECKUH 3apsl, cuja TOKa, DJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MepHoJ M 4YacToTa KojeOaHHH B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, WX OOO3HAUEHUS U EIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIE SIBICHUS U MPOLECCHI, HUCHONb3Yys (U3NUECcKue
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HPU OMUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAYCHNE (PU3NUECKON BETMUMHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO M IMAPAJLICIBHOIO  COCIUHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akOoH JJIEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO paclpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUS CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJICKTPUYECKOTrO 3apsia, 3aKOH COXPAaHEHUS
MaccOBOI'0 4McClla, MOCTyJaTsl bopa, 3aKOH pajiMOaKTUBHOIO pacnaaa, Ipu 3TOM pa3iandarb
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpPECIIATh HAIPAaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJSA IIPOBOJAHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTh U OIUCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOro SKCHEpUMEHTa, CcOOUpaTh YCTAaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYEHHOH 3aBUCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHON (HU3MUECKOW MOJIENbI0, HCIONb3YS
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUWMbIe IJs e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHHST (PU3NUECKOM BETMYUHBI;

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAMH U TPEACTaBICHUS yueOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB, pa3inyvaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPHUMEPHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsACHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJb30BaTh TEOPETHUYECKHE 3HAHUSA MO (U3MKE B IIOBCEIHEBHOW JKU3HHM IS
oOecrieyeHns O€30MAaCHOCTH MPpH OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIMANBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)JOI0 U3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.
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Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' ARTHAYE https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edso0.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK

1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK

' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosjie. DJeKTpOMarHuTHas bubmumorexa [IOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U 2JEKTPOMarHuTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 bubmmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
6.1 600 4
Ofodwaioltee novTopetie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

INOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
N KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa Ko]—[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie oﬁpasosaTeanble
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayunslie MGTZ;(H HO?I;)H;)H;[SI 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaI0IIIero MUpa
Ponb u Mecto pusuku B
($hOopMHPOBaHUK COBPEMEHHOM bubnnoreka [JOK

2 . 1
HAyYHON KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHuueckoe JIBUKEHHE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOIMHEWHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIUHEITHOE 1 bubnnorexka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnunoreka [JOK
CBOOOIHOIO MagCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 I[I;I/DKCHI/IC MaTepHHaHBHOﬁ TOYKH I10 1 bubamorexa IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH

8 [TpyHIMIT OTHOCUTENBHOCTH 1 bubnnorexa [JOK

[anunes. UHepiraabHbIe CHCTEMBI https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

orcyeta. IlepBblii 3akoH HeroToHa

Macca tena. Cuna. [Ipunmun

9 Cymnepro3uiuu cui. Bropoii 3akox Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUpHOTO TsiroreHus. Cuia

11 TSKECTH. HCII))BaH KOCMHYECKast Bu6mmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuiia COnpoOTUBIIEHUS ITPU bubnnoreka [JOK
JIBUKEHUH TeEJIA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHOe U BpaliaTeabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO bu6mmoreka [JOK
Tesna. MoMeHT cuibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHs TBEPOTO Tesia
HMitynbsc MaTepUabHON TOYKH,

15 CUCTEMbI MaTepUATbHBIX TOUEK. bubnunorexa [JOK
Nmmynbe cuitbl. 3aKOH COXpaHeHHS https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubmuoreka [IOK
MatepHaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOWH YHEPTHH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas sHEpPrUs ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTeHumanpHas sHEPrus Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

IloTeHanbHBIE 1
HenoTeHIMaIbHbIE CUIIBl. CBA3b
paboTHI HEMOTEHIIMAIBHBIX CHII C

bu6mmoreka [IOK

18 HU3MEHCHHEM MEXaHHYCCKOU SHEPTUU https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXPaHCHHUS
MEXaHHYECKOH SHEePruu
JlaGopaTtopHnast pabota
«MccnenoBanue CBsA3H pabOTHI CHIIBI
19 c HSMeHI;HI/IeM MexaHHtII)eCKoﬁ bubmorexa LIOK
https://m.edsoo.ru/ffOc4dc2
SHEPrUH TeJla Ha IPUMEpe
PacTSKCHUS PE3HHOBOTO XKI'yTa)
KonTponbHas padbora no teme
20 «Kunemaruka. /lnuHamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE)
OCHOBHBIE TIOJIOKEHUS
21 MOJIEKYJIIPHO-KUHETUYECKON bubnnoreka [JOK
Teopuu. BpoyHOBCKOE JBIKEHHE. https://m.edsoo.ru/ff0c4dc2
Huddysus
Xapakrep JBUKEHUS U
99 B3aMMO/ICCTBUS YaCTHI] BEIIECTBA. bu6mmorexa [IOK
Mozenu CTpOeHHs T'a30B, https://m.edsoo.ru/ff0c4dc2
KUJIKOCTEH U TBEPIBIX TEI
93 Macca monekyin. Konngecto bubnnorexa [JOK
BertectBa. [Tocrostaaas ABoraapo https://m.edsoo.ru/ffOc4dc?
24 TennoBoe paBHOBECHE. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

Temneparypa u €€ u3mMepeHue.
[IIxana remnepatyp Llenbcus

https://m.edsoo.ru/ff0c4dc2

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubmuorexa [JOK
JIBHKEHUS MOJIEKYIT. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI bubmmorexa LIOK

https://m.edsoo.ru/ffOc4dc2

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH bu6mmoreka [IOK

28
MEX]Ty MapaMeTpaMu COCTOSIHUS https://m.edsoo.ru/ffOc4dc2
pPa3peKeHHOTro raza

29 H3onponeccel B uaACaIbHOM rase u bubnnorexa [HOK
uXx rpaduueckoe npeIcTaBIcHIE https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 criocoObI e€ n3menenust. KommuectBo bubnuoteka [JOK
TEIIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO HUJEaIbHOTO
rasa

31 Buasl Tenonepenaun bubmmorexa [TOK

https://m.edsoo.ru/ff0c5¢36

VY aenbHas TEIIOEMKOCTH BEIIECTBA.

39 KonunuecTBo Tennotel npu bubnuoreka [IOK

Terutonepenave. AarnadaTHbIHA
nporuecc

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
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IIepBblil 3aKOH TEPMOAMHAMUKY U

bubmuorexa [JOK

33 €ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporeccos B
34 npnpcr))/:[e. Bropoii I;aIIjOH Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevictBus u KII1/ bu6mmoreka [IOK
TETJIOBOM MAITHHBI https://m.edsoo.ru/ff0c600a
bu6mmoreka [IOK
36 Mt Kaprio i ero KI1L https://m.edsoo.ru/ffOc4dc2
37 DKOJIOTHYECKUE TTPOOIEMBI bubnuorexa [JOK
TEIUIOIHEPTETHKH https://m.edsoo.ru/ff0c4dc2
O6o06maromuit ypok
38 «MOJ‘II:KyJ'II;pHa}}I]p ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbhas pabota no Teme
39 «MonexynspHas ¢puznka. OCHOBBI
TEPMOIMHAMHKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Wcnapenue u KuneHune https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yXxa. HachleHHbIN bubmmorexa [JOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
amop(HbIe Tera. AHU30TPONUS
42 013017113((:'};13 KpHUCTAJIJIOB. }KI/II;KI/Ie Bubmorexa IOK
https://m.edsoo.ru/ff0c65f0
kpucrauibl. COBpeMEHHbIE
MaTepUaTbl
43 [InaBnenue u KpucTaIM3aLMs. bub6nuorexa [IOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

VY nenpHas TeIU10Ta IUIaBICHUS.

https://m.edsoo.ru/ff0c6708

CyOnumarus
bubmuoreka [JOK
44 % 0
PABHEHHE TEILIOBOTO bajatica https://m.eds00.ru/ff0c6820
5 NC) I
o | e ropr
A A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IT
o | e R
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXPaHEHHS JICKTPUUYECKOTO 3apsiia
B % .3
47| Kynous, Touewmsri snexeparsecani BuGorera LIOK
Y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3uuuu bubnnorexa [HOK
SIIEKTPUUYCSCKUX TOJIeH. JInHuM https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pa0o
o |
' HHaL. https://m.edsoo0.ru/ff0c6f00
IIOTCHIINAJIOB
IT
50 | omexrpoctatimeckom none, BuGiorera LIOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTh
bubmuorexa [JOK
51 é .K
IekTpoemKoCTE. Konercarop https://m.edsoo.ru/ff0c7126
3 -
JEKTPOEMKOCTH TIOCKOTO BuGmiorexa LIOK
52 KOHJIeHCAaTOpa. DHEPTUs

3apsHKEHHOT0 KOHJeHCcaTopa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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https://m.edsoo.ru/ff0c7018
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JlaboparopHas pabota "M3mepenue

bubmuorexa [JOK

53 "
9JIEKTPOEMKOCTH KOHIeHCaTopa" https://m.edsoo.ru/ff0c4dc2
[IpuHUMI nEelCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO BuG 10K
N nOIMOTEeKA
>4 antiapata, CTpyHHOTo HpHHTEpa. https://m.edsoo.ru/ffOc4dc2
DJIEKTPOCTATHYECKAS 3aIUTA. T '
3azemileHne AIEKTPOpruOOpOB
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHusA. [I0CTOAHHBIN TOK.
55 Cwuiia Toka. Hampsixenue bubmmoreia LIOK
] i https://m.edsoo.ru/ffOc4dc2
Comnpotusnenue. 3akon Oma J1st
y4acTKa [enu
[TocnenoBarenpHOE, TapaLICIBLHOE,
CMEIIAHHOE COCANHCHHE
bu6mmoreka [IOK
56 npoBoHKoB. Jlaoparopras https://m.edsoo.ru/ff0c74f0
pabora «3yueHue cMenanHoro — '
COETMHEHUS PE3UCTOPOB)»
Pa6ota u MomHOCTh
bu6mmoreka [IOK
57 ANEKTPUUECKOTO TOKA. 3aKOH https://m.eds00.ru/ffOc7838
Jlxoynsa-JIenua T '
3akon OMa A1 TOJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
bu6mmoreka [IOK
58 3ambikanue. JlaboparopHas pabora https://m.edsoo ru/ffoc7ac0
«M3mepenne DJIC HCTOYHHMKA TOKA DS . '
€r0 BHYTPEHHETO COMPOTUBIICHHS
DneKTpOHHAs TPOBOAUMOCTD
59 TBEP/BIX METAJIIOB. 3aBUCUMOCTD bubnnorexa [JOK

CONPOTHUBIICHHS] METAJIJIOB OT
teMriepaTypbl. CBepXIIPOBOIUMOCTh

https://m.edsoo.ru/ffOc4dc?



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c74f0
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DNEKTPUUECKUH TOK B BaKyyMe.

bubmuorexa [JOK

60 CBOICTBA AIIEKTPOHHBIX ITy4KOB https://m.edsoo.ru/ff0c4dc2
[omynpoBoAHUKH, UX COOCTBEHHAS

61 Y IIPUMECHAs IIPOBOIUMOCTD. bubnuoreka [IOK
CaoilicTBa p—N-niepexoja. https://m.edsoo.ru/ffOc84ae
[omynpoBoAHUKOBBIE TIPUOOPHI
DJIEKTPUUYECKUH TOK B paCTBOpaxX U

62 pacIiaBax 3JIEKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DJIEKTPUUYECKHI TOK B raszax.

63 CamocTosiTenbHbIN 1 bubnnoreka [JOK
HECaMOCTOSTENIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpruuecKue mprudopsl U

64 YCTPOMCTBA U UX NPAKTUYECKOE bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06maromuit ypok bubmmoreka [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ffOc88be
KonTponbHas padbora no teme

66 «9nexkrpocratuka. [locTosHHBIN
JJIEKTPUYECKUM TOK. TOKH B
Pa3IMYHBIX CPeax»
PesepBhbiil ypok. KonTposibHas

67 paboTa 1o Teme bubmorexa HOK
. https://m.edso0.ru/ff0c8c56

OnekTpoauHamMuka'
68 PesepBHEIi ypok. O0oOIIaroIImii bubmnorexa [IOK

https://m.edsoo.ru/ff0c8f6c
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ypok 1o reMam 10 knacca
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jara
uudgposbie
n/ Tema ypoka Bcer Konrposasnsr  IIpakruyecknm = H3Y4YEeHH
oOpa3oBaTe/ibHbIE
n 0 e padoThbl e padoThlI A
pecypcbl
[TocTosiHHBIE MAarHUTHI U UX
N bubnunoreka LIOK
B3aumMo/eiicteue. MaruutHoe mnose. Bektop
y . 1 https://m.edso0.ru/ff0c977
MarHMUTHON MHIYKIUU. JINHUU MarHUTHOM 3
AHAYKIIUA N
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. bubmmoreka [JOK
OmneiT Opcrena. Bzaumopeiicteue 1 https://m.edso0.ru/ff0c98f
MIPOBOJHHUKOB C TOKOM e
bubnunoreka LIOK
JlaboparopHas pabora «/3yuenue
PaTOpHai p i 1 1 https://m.edsoo.ru/ff0c98f
MarHUTHOTO TIOJISl KATYIIKHA C TOKOM) .
JlelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C
bubnmorexa LIOK
tokoM. Cuiia Amniepa. JlaboparopHas
. 1 1 https://m.edsoo.ru/ff0c9ac
pabora «lccnenoBanue neMcTBUs 0
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM» B
JleficTB€ MarHUTHOTO TIOJIS HA bubnnorexa [JOK
JIBUKYIIYIOCS 3apshkKeHHYro yactuily. Cuma 1 https://m.edsoo.ru/ffOc9df
Jlopenma. PaGora cuisl Jlopenma 4
DnexTpoMarHuTHas MHAYKIus. [1oTok
. but6mmorexa [IOK
BEKTOpa MarHuTHOM uHAyKIuu. 3/1C
. 1 https://m.edsoo.ru/ff0d0fd
WHIYKIIAHA. 3aKOH 3JIEKTPOMarHuTHOM 9
nHaykiuu dapanes N
JlaGopatopnas pabora «MccnenoBanue 1 1 bubmuorexa [IOK

SIBJICHUA 3JICKTpOMaAr HUTHOM HHIAYKIUW>

https://m.edsoo.ru/ffOcals
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https://m.edsoo.ru/ff0ca150

NHayKTUBHOCTB. SIBI€HUE CAMOMHIYKIUH.
OJIC caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO

0

bubnunorexa LIOK

8 https://m.edsoo.ru/ff0ca60
MOJIsl KaTYILIKU ¢ TOKOM. DJIEKTPOMArHUTHOE 0
oJje B
TexHuueckue ycTpoucTBa U UX IPUMEHEHHUE:
bu6nmoreka [IOK
MMOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,
9 https://m.edsoo.ru/ff0d0fd
3JIEKTPOJIBUTATEIb, YCKOPUTEIHN 5
3JIEMEHTapHbBIX YACTHULI, UHIYKIIUOHHAS [1€Yb -
. b K
O606maromuii ypok «MarautHoe mnosie. n6nuorexa O
10 https://m.edsoo.ru/ffOcab8
DneKTpoOMarHuTHask UHIYKIUS» 5
1 KontponbHas padota nmo teme «MarHuTHoe
nosie. DJIEKTPOMarHuTHasI MHTYKITHS
CB00OIHBIE MEXAHUYCCKHUE KOJICOaHMS.
bubnunoreka LIOK
I"apmonnueckue konebanus. YpaBHEeHHE
12 . https://m.edsoo.ru/ffOcaf0
rapMoHHUYecKux Konebanwuii. [IpeBpamienue 5
SHEPTHH ©
Jlaboparopnas pabota «lccrnenoanue
3aBHCHMOCTH TepHO0/ia MaJIbIX KoJeOaHui bubnmorexa HOK
13 https://m.edsoo.ru/ff0d0fd
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl 9
rpysa» B
Konebarenbublit KoHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIEC KOJeOaHus B UACATELHOM
but6mmorexa [IOK
KoJ1e0aTeIbHOM KOHTYpE. AHATIOTHS MEXKIY
14 https://m.edsoo.ru/ff0cb82
Mexanndeckumu u budnmoreka [JOK 0
https://m.edsoo.ru/ff0d0fd23exTpoMarHuTHEIM B
1 KOJICOaHUSIMH
15 ®opmyna TomcoHa. 3aKOH COXpaHEHHUs bubmuotexa [IOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
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https://m.edsoo.ru/ff0cb820

SHEPTUU B UJI€aJIbHOM KOJ1€0aTEIIbHOM
KOHTYpe

https://m.edsoo.ru/ffOcb9c
4

[pencraBneHne o0 3aTyxXaroIUX KoJeOaHUsX.

BbiHyXI€HHBIE MEXaHUYECKUE KOJICOAHMUS.

bu6nmoreka [IOK

16 https://m.edsoo.ru/ffOcbb8
Pesonanc. BeinyxaeHHbIe 6
3JIEKTPOMArHUTHBIE KOJIEOaHHS B
[Tepemennsbiii Tok. CuHYyCOMAATBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO bubmmorexa [JOK

17 ’ . https://m.edsoo.ru/ffOcbd3
TOKa. AMIUIUTYTHOE U JAeHCTBYIOLIEE 4
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUS -
Tpancdopmarop. [IponsBoacTso, nepegada bubmorexa [JOK

18 ' o https://m.edsoo.ru/ffod0fd
U IOTpebIeHNE AIEKTPUUECKON SHEPTun 5
YCTpolcTBO M MPaKTUUECKOE TPUMEHEHUE bubnuorexa [IOK

19 3JIEKTPUYECKOT0 3BOHKA, TeHEpaToOpa https://m.edsoo.ru/ff0cc32
IIEPEMEHHOT0 TOKa, JTMHUH dJIeKTponepeaay 4
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE bubnnorexa [JOK

20 aNeKTpo3Hepruu. KyibTypa ucnonab3oBaHus https://m.edsoo.ru/ff0d0fd
AJIEKTPOIHEPIUH B TOBCEAHEBHOMN KU3HU 2
MexaHuueckre BOJIHBI, YCIOBUS
pacmpoctpanenus. [lepuoa. Ckopoctsb bubmorexa LHOK

21 ’ ' https://m.edsoo.ru/ffOcca
pacnpocTpaHEeHUs U JIMHA BOJIHBI. 4
Ilonepeunsle ¥ NPOIOJILHBIE BOJIHBI B
3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3ByKa bubmorexa [JOK

22 ' ' ' https://m.edsoo.ru/ff0cccO
BricoTa Tona. TemOp 3Byka .

93 DeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U bubmuorexa [IOK
ckopocTs. IlIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ

24 [IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUS. bu6muoreka [IOK
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PazButue cpencts cBsa3u. Paguonokamus

https://m.edsoo.ru/ff0d0fd
2

25 KonTponbras pabota «KoneGaHust 1 BOTHBDY
[IpsimonrHeHOE pacipoCTpaHEHHUE CBETA B bubmmoreka [JOK
26 OoIHOpOHOM cpefe. ToueuHblid HCTOUYHHK https://m.edsoo.ru/ff0cd35
ceeta. Jlyd cBeTa 0
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS bubnuoreka [JOK
27 csera. [locTpoeHne n300pakeHni B IIIOCKOM https://m.edsoo.ru/ffOcd4e
3epKaie 0
[Ipenomnenue ceera. [lonHOe BHYTpeHHEE bubnuoreka [{OK
28 oTpaxxeHue. [IpenenbHblil yroi noiaHoro https://m.edsoo.ru/ffOcd7f
BHYTPEHHETO OTPAKEHUSI 6
bubnuoreka [{OK
Jlabopatopnas pabora «M3mepenue
29 abopatopHaz pabot MEpeHi https://m.edsoo.ru/ff0cd67
MOKa3aTessl MPEIOMIICHHS CTEKIIa .
JIunssl. [TocTpoenue n3obpaxxeHuil B THH3E. bubnmnoreka HOK
30 @opMyiia TOHKOW JIUH3bIL. Y BEITMYECHUE https://m.edsoo.ru/ffOcddl
JINH3BI €
bubmmoteka IIOK
J1ab 0 4! aHue
31 a UO patopHas pa OT% «recenoBant https://m.edsoo.ru/ff0d0fd
CBOMCTB M300pakKeHUH B JIMH3AX )
Hucnepcus ceeta. ClokHbIN cocTaB 0€10ro bubmuoreka [IOK
32 ceeta. L[Ber. JTabopaTopHas padora https://m.edsoo.ru/ff0d0fd
«Habnroenue aucnepcuu cBeTa» 2
bubnunorexa LIOK
14 . aKLUsA CBETA.
33 urepepens CBGT? Audppaicn https://m.edsoo.ru/ff0ced2
JudpakimonHas pemeTka 5
34 ITonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [IOK

HOJ’IHpI/BaHI/IS{ CBCTa

https://m.edsoo.ru/ffOcf02
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https://m.edsoo.ru/ff0cf02e

OnTuyeckue MpuOOPHI M YCTPOHUCTBA U

€
bubnunoreka LIOK

35 https://m.edsoo.ru/ff0d0fd
YCIIOBHSI X 0€30MacHOTO IPUMEHEHHUS )
I'panu1bl IPUMEHUMOCTH KJIACCUYECKON bubnuoreka [JOK

36 MexaHuku. [locTynaTsl ciennanbHON TEOpHH https://m.edsoo.ru/ff0cf86
OTHOCHUTEJILHOCTH 2
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU bubmmorexa LIOK

37 P ] https://m.edsoo.ru/ffOcfa4
3ameJIeHHEe BpEMEHH U COKpAIlleHUE ATUHBI )
OHeprus U UMILYJIbC PEISTUBUCTCKON Bbu6motreka [JOK

38 yacTullbl. CBS3b MacChl C SHEPTUEH U https://m.edsoo.ru/ffOcfc6
UMITYJIECOM. DHEPIHsl MOKOs 8

39 KonTponbnas padota «Ontuka. OCHOBBI
CHEIHATbHON TeOPUU OTHOCUTEIIBHOCTI

bubmmoreka IIOK

®otonbl. opmyna [1nanka. DHeprus u

40 MY P https://m.edsoo.ru/ffOcfel
UMIynbe GOTOHA 6

41 OTtkpsiTHE U HccaenoBanue Gpororddekra. bubnmnorexa [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHsbl poTodddexTa. YpaBHEHHE bubmmnoreka HOK

42 OnHiuTeitHa A poroaddexra. «Kpacnas https://m.edsoo.ru/ff0d015
rpanuna» Gotorddexra e

but6mmorexa [IOK
assienue cera. OnbiTel I1. H. Jlebenena.

43 A N a https://m.edsoo.ru/ff0d04a
XuMHuueckoe IeHCTBHE CBETA 6
TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe bubmuorexa [IOK

44 npuMeHenue: GoTosneMenT, GoToaaTIuK, https://m.edsoo.ru/ff0d0fd

CoJIHEUHas OaTapesi, CBETOIUO]]

2
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https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0fd2
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Pemrenue 3agad mo reMe «DI1€MEHTEI

bubnunorexa LIOK

45 . https://m.edsoo.ru/ff0d030
KBaHTOBOU ONTUKM» 9
Mogens aroma ToMcoHa. OTBITHI bubnuorexa [JOK

46 Pesepdopna no paccestHuIO 0-4acTHIL. https://m.edsoo.ru/ff0d091
IInanerapnas mozens aroma a

bu6nmoreka [IOK
47 [Toctynarter bopa https://m.edsoo.ru/ffOdOaf
a

Wznyuenue u nornomieHue GOTOHOB MPU bubnuorexa [IOK

48 Iepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTUU https://m.edsoo.ru/ff0dOaf
Ha Apyroil. Bunel criekTpoB a
BoustHOBBIE cBOMiCcTBa yacTull. BosHbl ne
Bbpoiins. KopnyckynsipHO-BOJIHOBOM bubmorexa OK

49 P - ROPHYCRYHAP https://m.edsoo.ru/ff0dOca
nyanu3M. CIOHTaHHOE U BBIHYXKJIEHHOE 3
HU3JIIy4YEHHUE -
OTkpbITHE PaIUOAKTUBHOCTH. ONBITHI bubmuoteka [IOK

50 Pezepdopaa o onpeaenennio cocrasa https://m.edsoo.ru/ff0d0fd
PaMOAKTUBHOTO U3TyYCHHS 2
CgaoiictBa anbda-, 6era-, raMMa-u3TydeHUsI. bubnuoreka [{OK

o1 BinsiHue pagnoakTHBHOCTH Ha KUBBIE https://m.edsoo.ru/ff0d0fd
OpraHu3MBbl 2
OTKpbITHE IPOTOHA U HEWTpOHA. I30TOMBI.
Anbda-pacnaa. DIeKTPOHHBIN 1 bubmorexa LOK

52 P VH' P https://m.edsoo.ru/ff0d116
MMO3UTPOHHBIN OeTa-pacman. ["amma- 9
M3ITydeHue -
DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie bubnuoteka [JOK

53 peakumu. SnepHslit peaktop. [Ipobnemsl, https://m.edsoo.ru/ff0d135

MEPCIECKTUBEBI, SKOJOTHYCCKUE aCIICKThI

6
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SIIEPHOMN YHEPIEeTUKH

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
Mo3uTpoHa. MeTo1bl HAOMIOACHUS U
pErucTpaluy JIeMEHTAPHBIX YaCTHII.

bu6nmoreka [IOK

o4 . https://m.edsoo.ru/ff0d0e3
Kpyrusiit cron «®yHaaMeHTanbHbIe 8
B3auMoieiicTBHs. EnnHCTBO u3nueckoit B
KapTUHBI MUPa»
Bun 3Bé3ar0ro Heba. Co3Be3ausi, spKue bubmuorexa [JOK

55 3BE3/bI, INIAHETHI, UX BUIUMOE IBUKEHUE. https://m.edsoo.ru/ffod0fd
ConHeyHasi cucTemMa 2

bubmuoreka [{OK

Comnnne. ConHeuHas akTUBHOCTbB. McTounuk

56 . https://m.edsoo.ru/ffodofd
sHepruu ConHIa U 3BE3NT 5
3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE&311bI ITIaBHOM ITOCIEI0BATEILHOCTH. bubnunoreka LIOK

57 BuytpeHHee ctpoenue 38€31. CoBpeMEHHbBIE https://m.edsoo.ru/ff0d0fd
MPEACTABICHUS O IPOUCXOKICHUU U 2
sposrroru CoutHIIa U 3BE3
Muneunsiii Ilyre — Hama 'anakTuka.

bubmmoteka IIOK

[Tonoxenue n auxenune ConaHua B

S8 . https://m.edso0.ru/ff0d0fd
l'anaktuke. I'anaktuku. YEpHbIE OBIPHI B 5
sAApax ranakTUK N
Bcenennas. Pa3z6eranue ranaktuk. Teopus bubnuoreka [IOK

59 bonbioro B3peiBa. PennkToBoe N3mydeHHe. https://m.edsoo.ru/ffOc4dc
MeraranakTuka 2

60 Hepermennsie mpo0aeMbl aCTpOHOMUHT

61 KonrtponbHas pabota «1eMeHTHI

ACTPOHOMHUU U aCTpO(bI/IBI/IKI/I»
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O6o06matomuii ypok. Ponb pusuku u
ACTPOHOMHHU B IKOHOMHYECKOIHA,

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc?2

62 TEXHOJIOTMYECKOM, COLMATILHOM U 3TUYECKON 1
cdepax AeqaTeIbHOCTH YeTIOBeKa
O6o6matomuii ypok. Poib u Mecto pusmku bubnmoreka [JOK

63 Y aCTPOHOMHUH B COBPEMEHHON HAy4YHOU 1 https://m.edsoo.ru/ffOc4dc2
KapTUHE MHpa
O6o6maromuii ypok. Pois ¢pusndeckoii bubmmoreka [JOK

64 Teoprud B (HOPMHUPOBAHKUH TIPEICTABICHUIN O 1 https://m.edsoo.ru/ff0c4dc2
(bu3HUYECKOi KapTUHE MHUpa
O6o6maromuii ypok. Mecto ¢pusnueckoit bu6nmorexa LIOK

65 KapTUHBI MUpPa B 00ILIEM PSTy COBPEMEHHBIX 1 https://m.edsoo.ru/ff0c4dc2
€CTECTBCHHO-HAYYHBIX MMPEICTABICHUH O
IPUPOJIC

66 Pe3epBHbI ypoK. MaruuTHoe moJe. 1 BH6J?HOTeKa LHOK
D IEKTPOMATHHTHAS HH/YKIHS https://m.edsoo.ru/ffOc4dc2

67 PesepBHbIii ypok. Onrrka. OCHOBBI L E:;ISSJ?/I’/I;T:;(; (])_[r(affffOMch
CHeIHaTbHON TeOPUH OTHOCUTEIFHOCTU S :
Pezepusliil ypok. KBanroBas ¢usuka. bubmorexa HOK

68 1 https://m.edsoo.ru/ff0d178
DJIEeMEHTHI aCTPOHOMHUH U acTpohU3uKH 4

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 xknace/ Mskumes I'.5., byxosues b.b., Corckuiit H.H. mox pemakiueit
ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruey
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit

ITapdentbeBoit H.A., AkumonepHoe oomiectBo «M3aarenbctBo «IIpocBenienmey

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
1. Junaktuueckue marepuansl @usuka 11 kmace / A.E.Mapon, E.A.MapoHn. — M.:
NznarensctBO «/Ipodar, 2016.

2. TemaTHueckue KOHTPOJIbHBIE U CAMOCTOSATENbHBIC paboThI o ¢usuke 11 kiacc /
O.N.I'pomuesa. — M.: U3natenscTBO «OK3amen», 2021 r.

3. COoopHUK 3a1aHMi U caMocTOATENbHBIX padoT «Pusuka 10», JI.A. Kupuk, F0.1.[luk- M.:
Nnekca 2017r
4.PomvkeBuy All. COopHuk 33124 o pusuke. 10- 11 kmace. — M.: [lposa, 2006.

5. Crenanoa ['H. Coopuuk 3amau no ¢usuke. 10- 11 kmacc. — M.: [IpocBemenue, 2003.

6. ®usnka «Metoapl penieHus puzndeckux 3anau» Macrepckas yuutenst/ H.M.3opun. — M.:
BAKO, 2007.

7. @poHTaNbHBIE TabopaTopHbIe padoThI o ¢usnke B 7-11 kimaccax o61eodpa3oBaTeIbHBIX
yupexaenusx: Kua. ans yuurens / B.A. bypos, F0.U. JTluk, b.C. 3BopsikuH u 11p.; nox pea. B.A.
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OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Anwmmanuu pusuueckux oobekToB. http://physics.nad.ru/

2. Kusas usuka: obydarorias nporpamma. http://www.int-edu.ru/soft/fiz.html

3. VYpoku ¢pusuku ¢ ucnosib3oBanueM Mutepuera.http://www.phizinter.chat.ru/

4. ®wuzuka.ru. http://www.fizika.ru/

5. Poccuiickas snekTpoHHas mikoja — https://resh.edu.ru

6. bubauoreka marepuanoB PI'UC «Mos mikosna — https://myschool.edu.ru

7. ®dusuka: KoJueKus onbIToB. http://experiment.edu.ru/

8. ®dwusmka: QJICKTPOHHAA KOJUICKI WS OIBITOB.

http://www.school.edu.ru/projects/physicexp

9. Oopasoarenbubiit mopran. Caam 'MA. Pemry ET'D : https://ege.sdamgia.ru/

10. ®okcdopxa: https://foxford.ru

11. Buneoypoku u TecTsl 10 pusuke: https://videouroki.net
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