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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON mporpammel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
(benepanbHOi palGoueil IporpamMMbl BOCIUTaHMS M KOHLENIMHM IPENoAaBaHus Yy4eOHOro
npenvera «®u3ukay B o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanuie mporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaromuxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOIO noaxoaa. [lporpaMma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPYEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOYYeHHs, a TAaKKe YUYMTHIBAET HEOOXOAMMOCTb peau3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpEeAMETHbIE, IpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUYEHUs;

e cojepxaHue yyeOHoro nmpeamera «Pu3nkay 1o rogam o0yyeHus..

dusnka Kak Hayka 0 Haubosee oOIIMX 3aKOHAX MPHUPO/IbI, BHICTYIIAsA B KAUECTBE yU€OHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHM 00 OKpYy»KarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUHN, U3y4aeMBbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. VMcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOCHHMSI KOCMOCA, IOJyYEHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaronmxcs, B GOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca ¢u3uku JUIist ypOBHS CpeHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3zesioB (PU3MKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUM ¢ HEl MaTepuan Kypca GU3MKU 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUHU, BEIIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpPIKaHMS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3sBUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOJIeM palliOHATBHOTO IPUPOJIOTIONIBE30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YpOBHE CpEeTHEro oOmero o0pa3oBaHUS
ABISIIOTCS  pu3udeckue Teopuu ((HOpPMHUPOBAHHME MPEACTABICHUM O CTPYKTYpPE MOCTPOCHUS



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeATEITbHOCTHBIN MOAX0 B Kypce (DM3UKU peaiu3yercs MPekIe BCEro 3a Cuér
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpble B mporpamMme Mo (¢Gu3HKe OObETUHEHBI B OONIMI CITHCOK
YUEHHUECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMH O0pa3oBaTeIbHOIO
npolecca UCXO0s U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHaleHUs kabuHera usuku. IIpu s3Tom
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.
Boinblioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KauecTBEHHBIX 3aj1ad. [lpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfela
Kypca, Tak U UHTErpupys 3HaHMs U3 pa3HbIX pa3/ieioB. [ KaueCTBEHHBIX 3a/iau PUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIe >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCIH Ml CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu  PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX NMpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro IuKia. B xabunere
(Gu3HKH T0JIKHO OBITH HEOOXO0UMOE 1a00paTOpHOE 000PYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ecreyrBaeT MOCTAaHOBKY IHEPEUYMCIEHHBIX B IIPOrpaMMe Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHOoe 00OpyZOBaHUE A YYEHMUYECKUX IMPaKTHUECKUX paboT (opMHUpyeTcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abopaTOPHOro OOOpYJIOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIAMH U3Y4YeHHS PU3UKU B 00IIIEM 00pa30BAHUU SBISIOTCS:
e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAydYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe T[O3HaHUd U (opMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4EHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBICHUS C UCIOIb30BAHUEM (PU3MUECKUX 3HAHUM U
HAaYYHBIX J0Ka3aTeNIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (PU3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

JlocTikeHnne 3TUX Lenel oOecreyrBaeTcsl pelIeHHeM CIEAYIONMX 3a7ad B Ipolecce
W3y4deHus Kypca (U3NKU Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsIX, BKJIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMH NPUMEHATh TEOPETHUYECKHE 3HAHMS M OOBSICHEHUs
(Gu3nyecKkux SIBIEHUM B MNpUpOJNE M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUs pa3IM4YHbIX 33Jad C SABHO 3aJaHHON (u3nyecKoin
MOJENIBIO, 3aj]ad, IMOPa3yMEBAIOLINX CAaMOCTOATENbHOE CcO3JaHue (usnueckon
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

® [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeny;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M NPOBENEHUS (HU3MUIECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpHpeTanud  HuHpOpMamuu,  OnpeneIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

® CO3/IaHUE YCIIOBHH JJISI Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YPOBHE CpeIHEro oO0IIero oOpa3oBaHUS
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCS PEKOMEHJOBAaHHBIM, YYMTENb Ji€laeT BbIOOp HpOBEAEHUs J1ab0paTOpHBIX paboT H
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpyXkarouero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. | paHUIIbl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Ponp m mecto ¢u3uku B (GOPMHPOBAHHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTh, MIHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. ClokeHHe nepeMenieHud u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuneriHoe nBuxeHue. [[BrH>kKeHHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacToTta obpaienus. LleHTpocTpeMUuTebHOE YCKOPEHUE.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CHUJIOMETp, JABUKECHUE
CHapsJ0B, LICIHbIE U PEMEHHBIE IIEpEJaYH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM NPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHus CBOOOIHOTO MaICHUS.

HamnpaBnenue CKOpOCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBIO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKIYy — MYTAMHM, INPOHMACHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHbIE pPAaBHBIE IPOMEKYTKH BpPEMEHM IPH PAaBHOYCKOPEHHOM JBHKEHHH C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABUKEHUS Tea, OPOLIEHHOT0 TOPU30HTANIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH [Manuies. IlepBoiit 3akoH HeroToHa. IHEpLManbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unuu cwi. Btopoil 3akoH HberoToHa ains
MaTtepualibHOM TOUKHU. TpeTuit 3akoH HploTOHA [17151 MaTepHalIbHBIX TOYEK.

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

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



Tpenue. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokosd. Koaddumuent tpenus. Cuia conpoTUBlIeHUs
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHOe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MoOMEHT CHuIbl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: TMOIIUIMITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U NAJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIUX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeEXaHUKeE

Nmiynsc MatepuanbHOM TOUKH (Teja), CUCTEMBl MaTePHATBHBIX TOUYEK. MMIylbe CHITBI 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUs! UMITyJIbca. PeakTUBHOE ABUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernyeckasi sHeprus MmaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTenmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M INPAKTHYECKOE NMPHUMEHEHME: BOJOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATBHON YPHEPTHH B KHHETHUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCONIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHHUKOB.

HccnenoBanue CBs3W pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 00OCHOBaHHE.
bpoynoBckoe nBmwxkenme. Quddysumsa. Xapaktep IBWKEHHS € B3aUMOJICHCTBUS YaCTHIL
BemecTBa. MoJienu CTpOGHUs Ta30B, KMAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOMCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KonnmdecTBo BellecTsa.
[TocrossnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa cCpeiHell KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I 'padudeckoe mpeacTaBieHe U30MPOILIECCOB: H30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCY/aA.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UEAIBHOTO Ira3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&EMa
KOMHATBHI, IABJIICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCMMOCTH MEX]y ITapaMeTpaMu COCTOSIHUS pa3pexeHHOro rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMHYECKOM CHCTEMBI U
crocoObl e€ u3MeHeHus. KoiauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHsi 0AHOATOMHOIO
UJeanbHOro raza. Buasl Terionepenaun: TeIONPOBOAHOCTh, KOHBEKLINS, U3TydeHHE. Y AenbHas
TEIUIOEMKOCTB BelecTBa. KomyecTBO TEMIOTHI IPU TEIUIONEPEIAUE.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K M3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIUIb! KefcTBUS TeMIOBbIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeroBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBoil Mammubl. [ukin Kapao u
ero ko3¢ (HUIMEHT MOJE3HOT0 IEHCTBHS. JKOIOTHYECKHE TPOOIEMbI TEIIOHEPT eTHKH.

TexHuueckue ycTpoiicTBa M MpakTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPIUM Tella MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM CXAaTOro BO3/yXa, HarpeBaHue 3Qupa B JIATYHHOH TpyOke MyTEM
TpeHus (BUICOAEMOHCTpALsA).

H3meHeHne BHYTpEHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 0o aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue u  kumneHue. AOCOTIOTHas U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3ayXxa. HackleHHbI map. YaenpHas TEmioTa napooopa3oBaHuUs.
3aBUCHUMOCTB TEMIIEPATYypbl KUIICHUS OT AABJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTALIOB.
Kunnkne xpucramiel. CoBpeMeHHble Marepuanbl. llmaBnenue u kpucrammsaunus. Y IenbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHEeHME TEIIOBOro OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTepUaloOB, B TOM  YHCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne npyu NOHW>XKEHHOM JJaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBIEHUS KPUCTAILIMUECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepeHne OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnekTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buaa >SIEKTpUYECKHX 3apsIOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsimoB.  3akoH Kynona. ToueuHbll  3JIEKTpHUYECKHI  3apsl.
Onekrpuueckoe nose. HanpskéHHocTh anexTpuueckoro nods. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJel. JINHNKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

Pabora cun oanexkTpocratudyeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIMAIOB.
[IpoBOIHUKY M AMDIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{uaiieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonpeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEPTHs
3apsHKEHHOTO KOHEHCATOPA.

TexHuuyeckue ycTpoilcTBa M TNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE DJIEKTPONpPHOOpPOB, KOHAECHCATOP, KOMHUPOBATBHBIN
anmapar, CTpyUHBIN IIPUHTED.

Llemoncmpayuu

Y CTpoCTBO M IPUHIUIT AEHCTBUSA 3JIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJl.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOIHUKY B ANEKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTAaTUYECKas 3aIUTa.

JMANEeKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOMAAM  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOro TOKa. VICTOUHUKH TOKa.
Cuia Toka. [1ocTOSIHHBIN TOK.

Hanpspoxkenue. 3akon OMa st ydacTka Lenu.

DnexTpuueckoe COINIPOTHBIICHUE. VY nenbHoe COIIPOTHBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DIIEKTPOABMKYILAsl CUJIa U BHYTPEHHEE CONTPOTHUBIICHHE UCTOYHMKA TOKA. 3akOH Oma 11
MIOJTHOM (3aMKHYTOH) 3JIeKTpruecKoil enu. KopoTrkoe 3amMbIKaHUeE.



DneKTpOHHask NPOBOAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypbl. CBEpXIIPOBOANMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpUMECHass MPOBOAUMOCTh MOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHHUKOBEIE TPHOOPHI.

DNEeKTpUYeCKUii TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUYECKHI TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MonHus.
IIna3zma.

TexHuueckue yCTpoilcTBa W MPAKTUYECKOE NPUMEHEHHE: aMmIIepMEeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH JTUOJM, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPUUYECKUX MPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmeniaHHoe COeTMHEHUE MPOBOTHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajJbBAHMYECKOTO
9JIEeMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBICHUSI.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

M ckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4YHbIH (DakT, rumoresa, (Qu3anyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHWEe CUCTEMBl YypaBHEHHM, JuHEWHas (QyHKOusA, mapabona,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOEKUHMHU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHHE B )KUBOW Ipupone, 1uddys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaut, TEMJIOBOE PAaBHOBECHUE), DIEKTPHUUECKUE SIBICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTpUUYECKUE
CBOICTBa METAJJIOB, 2JIEKTPOIUTHUECKAs JUCCOLMALNS, FaIbBaHHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusa: nmpeoOpa3oBaHue IBMKEHUI C UCTIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIUITHUKH, HCIOJIb30BAHUE 3aKOHA COXpaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyTrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTHUM,  DJEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEpP, JJIEKTpOHArpeBaTelbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3aumopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
Bekrop marautHONM MHAYKIMU. [IpyHIMI Cyneprio3uuyu MarHUTHBIX 1oJIei. JIMHMY MarHUTHOU
uHAyKuuy. KapTuHa TMHUI MarHUTHOW MHIYKUUU ITOJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie IPOBOAHUKA C TOKOM. KapThHa JIMHMM MHAYKIMU MarHUTHOTO IIOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHUKA U 3aMKHYTOIO KOJBLEBOI'O MPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre MpoOBOJHUKOB C TOKOM.

Cuita Amniepa, €€ MOJlyJib U HallpaBJICHHE.

Cwia Jlopenna, e€ MOAynb UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHue HnekTpoMarHUTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOM MHIYKLHH.
DNEeKTPOABMKYIIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON UHAyKuuu dapanes.

BuxpeBoe siekTpuueckoe Mose. DNEKTPOJBMXKYIIas Cujia HHAYKIUU B IPOBOJHUKE,
JBUKYILIEMCSI IOCTYIATEIbHO B OJIHOPOJAHOM MarHUTHOM IIO0JIE.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAsl CUJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnueckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOJIBUTaTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS TEYb.

Llemoncmpayuu

OmneiT OpcTena.

OTKIIOHEHNE DIIEKTPOHHOTO My4YKa MarHUTHBIM IIOJIEM.

JIMHUM UHIYKIIMK MarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTh 3JIEKTPOABIKYIIEH CHIIBI MHAYKIMU OT CKOPOCTH M3MEHEHHUS MarHUTHOIO
MOTOKA.

SIBlieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue IeNCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pa3nen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHble KOJ1€OAHUS
Konebarenbnass cucrema. CBOOOgHBIE MexaHWuUeckue Kojebanus. [apmoHmueckue
koneOanus. Ilepuwon, wacrora, ammutyna W ¢asza koneOanmid. [IpyXKWHHBI MasSTHHK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE rapMOHMYecKHX kojeOanuil. [IpeBpamienue sHepruu
[IPU TAPMOHUYECKHUX KOIeOaHUIX.



Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUSl MEXKIYy MEXaHWYECKUMU U DIEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BBIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHusl.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MIEPEMEHHOTO TOKA.
AMITITUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJICHUE SIEKTPUUECKONW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE 3JeKTpodHepruu. KymabTypa ucnoiab30BaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHuuyeckue yCTpoilcTBAa W TNPAKTHUYECKOE MPUMEHEHHE: JJIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KojaeOaTeIbHOM CUCTEMBI (TIPYKUHHBIN UM MaTeMaTUYECKHUI
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsOKEHUS OT BPEMEHM) s
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Hccnenoanue 3aBUCMMOCTH NIEPUOA MAJIBIX KOJIe€OaHU rpy3a Ha HUTH OT JUIMHBI HUTH U
Maccsl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpadeHus. [lepuon. CkopocTh pacnipocTpaHeHus
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomKkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHrtanus BekTopoB E, B, V B snexrpomarautHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuusa, uHrepdepenuns. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHLIMIIBI pagUOCBS3HU U TeNEBUACHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, Pajap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmionenne oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHnu U UG pakiini MEXaHUIeCKUX BOJIH.



3BYKOBOM pE30HAHC.

Habmionienue cBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdHepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OJHOPOIHOM cpee.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKaje.

[Ipemomnienne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroia MOJIHOrO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHbli cocTaB 6enoro ceera. LIBer.

CoOuparommue W paccewBaroimue JHUH3BL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKas cuiia TOHKON NIHH3bL. [locTpoeHrne n3o0paxeHuii B COOMPArOIIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. Wurepdepennus cera. KorepeHTHblE HCTOYHUKH. Y CIOBHS
HaAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHHUKOB.

Hudpakmus cBera. [dudpaxuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMATUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHKpPOCKOI, TEJNECKOI, BOJIOKOHHAs OMNTHKa, AU(PaKIMOHHAS
peméTKa, OIAPOU/I.

Llemoncmpayuu

[TpsimonuHeHOe pacHpocTpaHEHHE, OTpakeHUWE U MpeloMieHue cBeTta. Onruuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. Mojienb CBETOBOIa.

HccnenoBanue CBOWCTB N300paKEHUN B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydeHue criekTpa ¢ HTOMOIIbIO AU(DPAKIIMOHHOMN PEIIETKY.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
I'paHunbl NMPUMEHUMOCTH KJIACCHUUECKOM MeXaHWKH. [locTynarsl cnennalibHON TEeopuu
OTHOCUTCJIBbHOCTH: HWHBAPUAHTHOCTL MOAYJSA CKOPOCTH CBE€Ta B  BaKYYMC, IMPUHIIHUIT
OTHOCHUTEJIbHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OIHOBPCMCHHOCTH. 3aM€I[JIeHI/Ie BPCMCHH U COKpAIICHUC NJINHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.



Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEpruM PoTOHA C €ro YaCTOTOH. DHEPTUs U UMITYJIbC
doroHa.
OtkpeiTue u wucciaenoBanne Goroadpdekra. Omnbitet A. I'. CromeroBa. 3aKoHBI
doroaddexra. Ypasuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue yCTPOHCTBA M TPAKTHUECKOE NpPUMEHEHHue: (oTornemMeHTt, (GOoToaaTyHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otod(deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHETo GoTodddexra.
CBeToaHoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. Ilmaneraphas
monenb atoMa. [locrynarer bopa. Usnyuenue u normnomeHue GOTOHOB IpU MEPEXOAe aroma C
OJIHOTO YpOBHSl BSHepruum Ha JApyro. Buasl crnekTpoB. CrnekTp YpOBHEH 3HEpruuM aroma
BOZOpPOJA.
BousinoBeie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayalin3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.
TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), Ja3ep, KBAaHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnronenue nuHeHyaTbiX CIEKTPOB U3TyUEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEepUMEHThI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHUS  sijpa. OTtkpbITHE
panuoaktuBHOCTH. OmBITH Pezepdopaa mo onpeeneHuio cocTaBa paaAuoakTUBHOT'O H3JIy4eHHs.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paJuoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OTtkpbiTHEe TIpoTOHa W HeWTpoHa. Hykmonnas moznens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tonsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnaa. ['amma-usinyueHue. 3akoH
paZvoaKkTUBHOIO pacmaja.
OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peaknnu. [lenenue u CUHTE3 SOED.
Snepubiii peaxktop. Tepmosaepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAEpHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHOM SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
OyHnaMeHTaIbHBIE B3auMoAecTBUSA. EAMHCTBO (hru3nyeckoil KapTHHBI MHpa.
TexHuuecKkne yCTpONCTBa M MPAKTUUYECKOE MPUMEHEHHE: TO3UMETpP, kKamepa Buibcona,
SJICpHBIN peakTop, aToMHasi bomoa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Ortanbel pa3BuTus acTpoHoMuu. llpuxiiaqHoe UM MHPOBO33pPEHUECKOE 3HAUYEHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JABHKECHHE.

Conneynas cucrtema.

Connue. Conneuynass axTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpajbHBIA KiIacC — CBETUMOCTbY». 3BE3IbI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JId 3BE3] IJIABHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXACHNN U 3Botonuu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mineunsiii [Tyts — Hamra ["anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe uzinyyeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMAIbHOW |
THYECKON cdepax [eATeNTbHOCTH 4YeNoBeKa, poJib M MecTO (U3MKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKON Teopun B (OPMHUPOBAHUU
npezcTaBiIeHuit 0 PU3NYECKON KapTHHE MHUpPa, MECTO (PM3UUECKOM KapTHHBI MHUpa B OOLIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usukm 06azoBoro ypoBHA B 11 Kiacce OCyIIEeCTBIAETCS € y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHHS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIEeHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TOJO0HS TPEYTOJILHUKOB, ONPEIeeHNE IIOMIaIU MIIOCKUX GUryp U 00bEMa Ted.

buonocus: snextpuyeckue SBICHUS B JKUBOW MIpUpojie, KoJjeOaTenbHbIE IBHUKEHUS B
JKUBOM TIpUpOJIE, ONTUYECKUE SIBJICHUS B JKUBOM IPHUPOAE, NEHCTBUE paJualMi Ha JKUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaLIMYecKass CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX PyHA, POTOCHEMKA 3EMHOM
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPSICEHUII.

Texnonozus: TMHUM DJIEKTPOIIEpENay, TE€HEPATOp NEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIb,
WHIYKIIMOHHAs TIe4b, pajap, pPaauoONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi 6aTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeHero o0iiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHIKCHHE  CICAYIOIINX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IEHHOCTSM POCCHUUCKOro  00IIecTBa,
paclIMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIHLHON IEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh ~TPAKIAHCKOM MMO3ULUU  O0ydYaroIlerocss Kak aKTUBHOLO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHIX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpECax TIpakJaHCKOTo OOIIeCTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBHU C WX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM ESITELHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpPMUPOBAHHOCTH POCCUMCKON TpaT1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHMBOJAM, JIOCTIKEHHSIM POCCHMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CITOCOOHOCTH OIIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOIO OYIyIIETro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYILETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3nuuHbiM chepam MNpoPecCHOHATHHON MAESITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrH4eCKOro BOCIUTAHMS

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHME TJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYLICCTBICHUE NIEUCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHMS
1eyield yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

pacIIMpeHre OIbITa JEATEIbHOCTH OKOJIOTMYECKON HAMpaBIIEHHOCTH HAa OCHOBE
UMEIOUTNXCA 3HAaHUN 10 (pusmKe;



7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3UYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HayYHOH JEesTeJbHOCTH, TOTOBHOCTh B Ipollecce U3y4eHUs (PU3HNKU
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO JESITeIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (pOpMYJIMpOBaTh U aKTyaJU3UpOBaTh NpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEACIATh LENH NeSTeIbHOCTH, 3a1aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX,

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIONINXCA MaTepHaIbHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENIAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPadOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHATHSIMH W METOAaMu (DH3UYecKoi
HAYyKH;

BIIAJICTh HABBIKAMH Y4YEOHO-HCCIEOBATEIILCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJ/IOB TTO3HAHHSI,

BIIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHHUS, €r0 HMHTEpIpeTaIui,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WPOBATh 3ajady, BBIJABUTATh
TUNOTe3y €€ pelleHHs, HaXxOAuUTh apTyMEHTHl NJs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHMUIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7aud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIE 3aJaud B O0OPa30BATEIbHOU NEATEIHHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT,

YMETh IMePEHOCUTH 3HAHUS 10 (PU3HMKE B IPAKTHUYECKYIO 00JIACTh KU3HEICITSILHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE WJICH, TIpeJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMH TOTy4YeHHUS WHMOpPMAUU (PUIUYECKOTO COJEPKaHUSI U3 HCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIbHO OCYIIECTBJISATh IMOMCK, aHalIM3, CHUCTEeMaTHU3alUi0 U
WHTEPIIPETANNIO HHPOPMALIK Pa3IMYHBIX BUAOB U (hOPM MIPEICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHUN KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOJIIOJIEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeHusl, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30TIaCHOCTH;



CO3/1aBaTh TEKCThl (DU3MYECKOTO COJAEpXKaHHMs B pPAa3IMYHBIX QopMmarax ¢ Yy4EToM
Ha3HayeHus: WHGOpPMalMM M UEJNEeBOM ayAUTOPUM, BBIOUpas ONTUMaJIbHYIO GopMy
IPEJICTaBICHUS U BU3YyaIU3aLUH.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIIEHHE HA YpOKaX (DU3HKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIlUH H CMATYATh KOH(IUKTHL,

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paOOTHI,

BbIOUpATh TEMATHKy M METOJIbl COBMECTHBIX ICHCTBHI C y4y€TOM OOILIKMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0r0 WICHa KOJUIEKTHBA;

INPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHUW30BBbIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaXXKJIOT0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C IMO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JUYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABIIATH IJIAH PEIICHUs PAacu€THBIX M Ka4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHUS] TMpaKTU4Yeckoi paboThl € Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[USIM;
pacImpsATh paMKH YI€OHOTO MPEMETa Ha OCHOBE JIMYHBIX TPETIOYTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYIUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAIBHBIIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCHUTh KOPPEKTUBBI B JAESATEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YIHTATOB IEIISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATEIBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
¥ MBICITUTEIIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCTIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIlii, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATH PEIICHUS 10 UX CHIKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHATH3E Pe3yIbTaTOB ACSITEILHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIIA3E PE3YIIbTATOB NEATEIHHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU.
B npomiecce qocTrkeHHs THYHOCTHBIX PE3yIbTATOB OCBOCHHSI IIPOTPAMMBI IO (PU3UKE IS
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y O00yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHUSs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
WU3MEHEHUSIM U TPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTBIBATh €T0 IIPU OCYIIECTBICHHH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBLIE PE3YJIbTATHBI

K xonny oOyuenuss B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHH:

JEMOHCTPHUPOBATh HA MPUMEPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4YHOM KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTUM, B MPAKTUUYECKOU
JIeITEeIILHOCTH JIFOICH;

VUUTBHIBATh TPAHUIBl NMPUMEHEHHUS HW3YYECHHBIX (PU3NYECKUX MOJENel: MarephalbHas
TOYKa, MHEpLHUaIbHAsA CHUCTeMa OTCU€Ta, aOCOJIOTHO TBEPIOE TEIO, MACAIBHBIA ra3, MOJAEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN 3IEKTPUUECKUHN 3aps] IpHU pELICHUU
dbu3ndecKux 3a1a4;

pacro3HaBaTh (pU3MUECKHe sBIEHUS (TMPOILECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHHE Tell,
JIBIDKEHUE TIO0 OKPY)XKHOCTH, WHEpPIHs, B3auMmojencTeue Ten, nuddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHHE 00bEMa Tell MpHU HarpeBaHUU
(OXJMaKJIeHUN ), TETUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHIEHCAIU, TIIaBJICHUE, KPUCTAILTU3AIINS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIEHUE AABJIEHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
CoCyJle, CBSA3b MEXIYy IapaMeTpaMu COCTOSHHS Ta3a B H30MpOIEccaxX, dSJEKTPU3AIMS Tell,
B3aUMO/ICHCTBUE 3aPSAIO0B;

OTHUCHIBATh MEXAHWYECKOE IBWIKEHUE, UCIOJB3Yysl (PU3NYECKHe BEIMYMHBI: KOOPIUHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHUE, Macca Tejia, CHJIa, UMIYJIbC Tela, KMHeTHYecKas
SHEPTHUs, TOTCHIMAIbHAS HYHEPTUs, MEXaHWYecKas padoTa, MEXaHWYecKass MOIIHOCTh; MpH
OMHMCAHUW TPABUIBHO TPAKTOBaTh (DM3MUECKUN CMBICH HCIOJIB3YEMBIX BEIHYMH, HUX
0003HAYCHHS U €UHUIIBI, HAXOIUTh (DOPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3UUYECKYIO BETHUUHY
C IpYTUMH BEIIMUYUHAMH,

OTNHUCHIBATh HW3Yy4YEHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBICHHS, HCIIOIB3Ys
dbusznyecKkue BEIMYMHBI: JaBIEHHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KWHETHUYeCKas DJHEpTus
XAO0THYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBAJApaTUYHAS CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, paboTa raza, Kod((UIMEHT IMOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEJIS; TIPU OTIMCAHUH TTPABUIILHO TPAKTOBATh (PM3UYECKUN CMBICI HCTIOIB3yEMbIX BEITHMYHH,
uX O00O03HAYEHUS W EAUHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYUHY C JPYTUMU BEIINYUHAM;

ONUCHIBATh M3YUEHHBIE SJIEKTPUUECKHE CBOWCTBA BEIECTBA U DJIEKTPUUECKHUE SBIICHUS
(mpotiecchbl), UCHONB3YS (U3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOe MoJe,
HaMpsOKEHHOCTh  MMOJIS, MOTEHLHMAaN, Pa3HOCTh NOTEHIMAIOB, MPU OMNHCAHUU MPABHIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNBb3YEMbIX BEIUYHH, WX OOO3HAUEHUS W EAUHMIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIHMUMHY C IPYTUMH BETUYHMHAMU;



AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SBIICHUS, UCTONB3Ys (PU3NYECKUE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro tsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3UIINN CHJI, IIPUHITUTT
paBHOIPaBUsl MHEPLUHUATIbHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIICCTBA, TAa30BBbIC 3aKOHBI, CBS3b CPEIAHEH KUHETUYECKOW HDHEPIHH TEIUIOBOTO JIBIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YEeCKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOrO UCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIIEPUMEHTHI 10 HMCCIIEAOBAHUIO (DU3UYECKHX SBICHHA W MPOILECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu SToM (HOpMyIHpOBaTh
npobnemy/3agady W THUNOTE3y YY4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIICCTBIISATh TPSMBIC W KOCBCHHBIC H3MEPCHHS (DU3MYECKHX BEIWYMH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BEIMUYMHAMU C HCIOJIb30BaHUEM
OPSIMBIX  U3MEPCHHM, IPH ITOM KOHCTPYHPOBAaTh YCTAHOBKY, (DHKCHUPOBATH pPE3yabTaThl
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYHMH B BUIE TaOIHI] U TpadUKOB, JelaTh BBHIBOJbI
10 pe3yJbTaTaM HUCCIICIOBAHUS;

coOnrofaTh mpaBuia 0O€30MacHOr0 TpyAa MPU MNPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATENILCKOM W TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000pyIOBaAHUS;

pemaTth pacu€THBIE 3aJa4d C SBHO 3aJaHHON (H3MYECKOW MOJENbI0, HCIOIb3Ys
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJICJTh, BBIICIATh (PU3NICCKUE BEIMYMHBI W (QOPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEATbHOCTD MOIYYEHHOTO 3HAYeHUS (PU3NUECKO BEeTHMUNHBI,

pemiath KadyeCTBEHHBIC 3aJa4d: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPCUMBYIO IIETIOYKY
paccyXIeHUl ¢ ONOpOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUe SIBICHUS;

UCTIONIb30BAaTh TIPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIC HWH()OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, MUHTEPIPETAIMH U TPEICTaBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHON HWH(OpPMAIMK, TOJYYEHHOW W3 PA3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOJTydaeMyto HH()OPMAIIHIO;

MIPUBOJIUTEH MPUMEPHI BKJIaJIa POCCHICKUX M 3apYOCIKHBIX yUEHBIX-(DH3MKOB B Pa3BHTHE
HAyKH, 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIIOJIb30BaTh TCOPETHUECKWE 3HAHWA MO0 (HU3WKE B TOBCCTHCBHOM IKWU3HH JUIA
obecrnieueHns 0€30MacHOCTH MPU OOpaIlleHUH C IPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMHU, TS
COXpaHEHHsI 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B TpYIIE C BHINOTHEHUEM Pa3IUYHBIX COIUANBHBIX POJIEH, TUTAaHUPOBATh paboTy
TPYNIBL, PalMOHATBHO pacHpeleNsTh OOS3aHHOCTH W IUIAHUPOBATh JCATCIIBHOCTh B
HECTAH/IAPTHBIX CUTYAllUSIX, aICKBATHO OIIEHWBATh BKJIAJ Ka)JOTO M3 YYACTHUKOB TPYIIIHI B
pelIeHne paccMaTpruBaeMOi MPOOIIEMBI.

K xonmy oOyuenus B 11 kJacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHUKU U TEXHOJIOTHUM, B MPAKTUYECKOU
JESTEIILHOCTH JIIOJIEH, IeJIOCTHOCTh U €AMHCTBO (PU3MUYECKOUN KapTUHBI MUPA,

VUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3MUECKUX MOJENeil: TOYeUHBIN
QIIEKTPUYECKUIN 3apsii, Jyd CBETa, TOYCYHBIA HCTOYHUK CBETa, sAcpHAs MOJETh aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHrnn GU3NYECKUX 3a/1a4;



pacrio3HaBaTh (pU3MYECKUE SBICHUS (IIPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEHCTBUS TOKAa, B3aUMOJECHCTBHUE MArHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLINS, JACWCTBUE MAarHUTHOTO IIOJIE HAa MPOBOJHUK C TOKOM U JIBIXKYIIUMCS 3apsl,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS  CBETa, JUCIEpPCUsi CBeTa,
doroannekrpudeckuit 3¢ dekt (poroaddexr), CBeTOBOE JaBlIeHNE, BOSHUKHOBEHUE JIMHEHIATOTO
CIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPell) U IEKTPOMArHUTHbBIC SBJICHUS (TPOIIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL DJICKTPUYECKHHM 3apsi, cuja TOKa, DJIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLIMS MarHuTHOro mois, cuia Ammnepa, cuia JlopeHua, WHIYKTUBHOCTH
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO TMOJICH, TMEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas CuUila JMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMbIX BEIMYMH, WX OO0O3HAUCHHWS W EIMHHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI M YacTOTa CBETa, DHEPIUs U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YeMbIX BEIMYMH, HUX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3MUECKYI0 BEIUYMHY C APYTUMU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
OpUHIUNBL:  3aKkOH OMa, 3aKOHbI IOCIIEAOBAaTENbHOIO UM NapaJlIebHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH JJIEKTPOMAarHWUTHOW  HWHIOYKIIMH, 3aKOH
OPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBI OTPA)KEHHUSI CBETA, 3aKOHbI IMPETOMIIEHUS
cBeTa, ypaBHeHHEe OMNHmITeHHa I (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsiia, 3aKOH COXPaHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pagMOaKTUBHOTO pacmnajaa, MpU ATOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTpeNieNIATh HAIpaBjeHHWE BEKTOpa MHIYKIMHM MarHUTHOTO TOJS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OMHCHIBATh N300pa’keHHe, CO3/1aBaeMOe MNIOCKUM 3€PKaJIOM, TOHKOH JTIMH30M;

BBIMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOIECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUil: mpu 3TOM  (GOpPMYIHPOBATH
npobnemMy/3amady W TUIOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYIIECTBIISITh MpSAMblE U KOCBEHHbIE H3MEpEeHHs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO H3MEPEHUsT M MCIONIb30BaTh W3BECTHHIE METOJbI OLIEHKU
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
Gu3MYECKUX BENWYMH B BHAE TaOMUI] M TpaduKOB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEIOBAHMUS,

coOmoaTh MpaBuia O€30MacHOro Tpyda MPH IMPOBEACHUM HCCIENIOBAaHMA B paMKax
y4eOHOrO0 OSKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOM UM TMPOEKTHOW JESTeNbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000pyIOBAHHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKoW MOJENbI0, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBHS 331a4l BIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH I1OJIyYEHHOTO 3HaUeHHsI (PU3MUECKON BEIMUHHBI,

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEMOYKY
paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTIONB30BaTh MPH PEUICHWH Y4YeOHBIX 3aJad COBpPEMEHHBbIE HMH(OpPMAIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3IuvaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HAaYKH, B 00BsACHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH ITPHU 0OpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IUIaHUPOBATh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEILHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXI0r0 M3 yYaCTHUKOB I'PYIIIbI B
peleHre paccMaTpUBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
. HanmeHnoBaHMe pa3ae/ioB U TeM (uudpossbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30BATENBHBIE
padoThI padoThI pecypesI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' Aibt HayH https://m.edso0.ru/7f41bf72
Wroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia 0 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Jluramiica ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOJMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubmuorexa [IOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pa3nen 4. JIEKTPOINHAMUKA
4.1 OneKTpocTaTHKa 10 1 bubnuorexa [LIOK



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

[TocTosHHBIN 251eKTpUUECKU TOK. TOKH B

bu6mmoreka [IOK

4.2 Pa3IUYHBIX Cpelax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PesepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTbI padoTbI pecypeb
Paszpen 1. JIEKTPOINHAMUKA
11 MarunutHoe noJsie. JIeKTpOMarHuTHast 11 1 3 bubmuorexa [JOK
' WHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
41 DJeMEHTHI KBAHTOBOU OITUKU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
4.3 AToMHOE SApO 5 bubmorexa LIOK

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
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Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTBI aCTPOHOMHUU U aCTPOPHU3NKH 7 ﬁg(iH_I;I/OTeI;a LIOK/7 £41c97
pS://m.edsoo.ru cy/C

Wroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 Oto0maiomee nosToperne 4 ﬁﬁﬁ/ﬁiﬁi&?ﬁ/?ﬂlc%c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No KonuyecTBo yacos Jara DJlIeKTpoHHbIe U pPOBbIE
u/n Tema ypoka Beero Kourpoabnsie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
®usuka — Hayka O PUPOJE. BuGmmotexa LIOK

! HayHHEIC MCTO/IbI N103HAHH . 0 0 08.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEero MUpa
Poins 1 MecToO du3nku B

2 (hopMUPOBaHHH COBPEMEHHOM 1 0 0 bubnnoreka [JOK
HAY4YHOU KapTHHBI MHUpa, B 09.09.2023  https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU JeATEIbHOCTH JIF0IeH
MexaHnuyeckoe IBUKEHUE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 0 0 bubnuorexa [JOK
nekenus. [lepemernenue, 15.09.2023  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IPAMOJIMHENHOE 1 0 0 bubnuoreka [IOK
JBHKECHHE 16.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE PSIMOIMHEHHOE 1 0 0 bubnnorexka [JOK
JBIKCHUE 22.09.2023  https://m.edsoo.ru/ff0c372e

6 CBoboaHoe najeHue. Y CKopeHue 1 0 0 bubnunoreka [JOK
CBOOOJTHOT'O TTaJICHUS 23.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe JIBI/I)KGH\II/IC. BuGmuorexa LJOK

! JIBIOKCHHE MATEpHANLHOH TOUKH 110 1 0 0 29.09.2023  https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[TpuHIUTT OTHOCUTENBHOCTH BuGmmotexa LIOK

8 Famnes. VHepmATLHEIC CHCTEMEL 1 0 0 30.00.2023  https://m.edsoo.ru/ff0c3bes
otcueta. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. HpI/IHLu:In BuGmuorexa LJOK

d CYNCPIOSHIIMH CHIL. BTOPOHU%KOH . 0 0 06.10.2023  https://m.edsoo.ru/ffOc3be8
HeroToHa 1u1st MarepuaiabHOM TOUKH



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
https://m.edsoo.ru/ff0c3be8

Tpertuii 3akon HerotoHa 11st

bu6mmoreka [IOK

10 MaTepUAIbHBIX TOYCK 07.10.2023  https://m.edsoo.ru/ff0c3be8
KOH BCEMUPHOTO TsAToTeHus. Cu
11 32>KZCTI/S.GHCII:B;[ EOCMEI{ZCKMC . bubmorexa LIOK
13.10.2023 = https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena 14.10.2023 = https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumment

13 TpeHus. Cuiia COpoOTUBIIEHUS IPU bubnnorexa [HOK
JIBUKCHUU TEJIA B AKUIKOCTH WU 20.10.2023 | https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE U BpalareabHOe

14 JBIKEHUE a0COJIIOTHO TBEPIOTO bu6mmoreka [IOK
tema. MomeHT cuitbl. [11e490 Critbl. 21.10.2023 = https://m.edsoo.ru/ffOc41a6
YcnoBusi paBHOBecHs TBEPIOTO Tena
NMnynbsc MmaTepuabHOM TOYKH,

15 CUCTEMBI MaTepUATIbHBIX TOYEK. bubnunoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI 27.10.2023  https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBH)KEHHE
PaGota u MOIITHOCTDH CHJIBI.

16 Kunernueckas sneprust bubnnoreka [JOK
MarepuainbHOi Touku. Teopema 00 28.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUUYECKON YHEPTUr
[ToreHumansHas s3Heprus.

[ToreHuuanbHas SHEPTUS
17 ueocbgpl\L/ImpOBaHH(a)ﬁerlljpymx}llgg}./m bubmmorexa [IOK
10.11.2023  https://m.edsoo.ru/ffOc461a
[loTenuumanpHas sHEPrUs TEIa
BOJIM3H MMOBEPXHOCTH 3eMITH
ITorennuaabHBIE U
s | mommemmane cun Co B LOK
11.11.2023  https://m.edsoo.ru/ffOc478c

M3MEHEHHEM MEXaHNYeCKOU
SHEPTUU CUCTEMBI TeJ. 3aKOH



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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COXpaHCHHA MeXaHHYECKON OHEPIrun

19

JlaGopaTopHas pabora
«HccnenoBanue cBsi3u pabOTHI CHITBI
C U3MECHEHUEM MEXaHUYECKOM
SHEPTHUU Tella Ha IPUMEpe
PacTsHKCHHS PE3HHOBOTO KT'yTa

17.11.2023

20

KouTponbnas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHUs B MEXAHUKE

18.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopuu. BpoyHOBCKOE ABUKEHUE.

Huddy3us

XapakTtep ABUKEHUSA U
B3aUMO/ICHCTBHSI YaCTHUI] BELLIECTBA.
Mopenu cTpoeHus ra3os,
KHUJIKOCTEH U TBEPIBIX TEI

24.11.2023

25.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

23

Macca monekyn. Konuuectso
BemlectBa. [locTositHHas ABoraapo

01.12.2023

24

TeruoBoe paBHOBeCHE.
Temneparypa u e€ uzmepeHue.
[IIxamna remneparyp Llenbcus

02.12.2023

25

26

WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcoiroTHast TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON dHEPTUU
JIBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

08.12.2023

09.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

28

3akoH JlampToHa. ["a30BbIC 3aKOHBI

JlaGopatopHnas pabora
«HMccrnenoBanne 3aBUCUMOCTH

15.12.2023

16.12.2023



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MEXy TapaMeTPaMH COCTOSHHSI
pa3peKEHHOTO ra3a»

H?)OHPOI_ICCCH B HACAJIbHOM ra3c€ u

bubmuoreka [JOK

29 uX rpauueckoe MpeaCTaBICHHE 22.12.2023 @ https://m.edsoo.ru/ff0c570e
BHyTpeHHsist sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U

30 CITIOCOOBI €€ N3MCHEHHS. bu6mmoreka [IOK
KosmmuecTBo TemioTsl ¥ padoTa. 23.12.2023  https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs sHEprUs
OJTHOATOMHOTO MEaIHHOTO ra3a

31 Bupl Temonepenaun Bronmozexa LIOK

29.12.2023  https://m.edsoo.ru/ff0c5c36
VYnenbHas TEII0EMKOCTh BEIIECTBA.

32 KonnyecTBo TemioTs! npu bubnnorexa [HOK
Teruronepenade. AnnadbaTHbIi 30.12.2023 | https://m.edsoo.ru/ff0c5c36
mporece

33 I1epBbIil 3aKOH TEPMOAVHAMUKHU U bubnuoreka [IOK
ero MpUMEHEHHE K H30IpoIieccam 12.01.2024  https://m.edsoo.ru/ffOc5efc

| Mmoo oo Bumorea 101

' 13.01.2024  https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHA

35 [Tpunun nevicreus u KT/ bu6mmoreka [IOK
TETUIOBOW MAIllUHBI 19.01.2024  https://m.edsoo.ru/ffOc600a

36 [ukn Kapnao u ero KITJ 20.01.2024

37 DKOJOrH4ecKHe MpooIeMbl
TEII0PHEPTETUKU 26.01.2024

38 Sﬁ%i?l?}}/?;l;;af}{,p (1())1;(31/11&1 OCHOBBI bubmorexa LHOK

' 27.01.2024  https://m.edsoo.ru/ff0c6938
TEPMOJTUHAMUKI

39 KonTponbhas pabora no teme bubnnorexa [JOK

«MonexkynsipHas ¢puzuka. OCHOBBI 02.02.2024  https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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TEPMOIAUHAMUKHN

[TapooGpa3oBanue U KOHIEHCAITHS.

bu6mmoreka [IOK

40 e —— 03.02.2024  https://m.eds00.ru/ff0c63b6
1| oo e oo BuGmorexa LIOK
map Ayxa. m 09.02.2024  https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramueckue u
2| e o ot BuGorexa LIOK
P A 10.02.2024  hitps://m.eds00.ru/ff0c65f0
kpuctajuibl. COBpeMEHHbBIC
MaTepuabl
8| Yonsean s e BuGmorexa LIOK
. . 16.02.2024  https://m.edso00.ru/ff0c6708
Cybmumarust
44 VpaBHeHME TeIoBOro dajsanca Eubmiorexa [JOK
p 17.02.2024  https://m.edso00.ru/ff0c6820
g | oo S Bumorers 110K
) 24.02.2024  https://m.edsoo.ru/ffOc6bcc
3aps/ioB
| oo Bumorea 110K
YHPOBOAHHUKH. 01.03.2024  https://m.edsoo.ru/ff0c6bce
COXpaHEHUs AJIEKTPUIECKOTO 3apsiaa
g | e o S Bumorera 110K
3a}1;5m ) p 02.03.2024  https://m.edsoo.ru/ffOc6ced
Harpsx€HHOCTB 2JIEKTPHUYECKOTO
48 nosist. [IpuHDun cynepno3unuun bubnuoreka [IOK
ANMEKTPUUYCCKUX TOJIeH. JInHuM 09.03.2024  https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
o | Do e B 0K
) ’ 15.03.2024  https://m.edsoo.ru/ffOc6f00

IIOTCHIINAJIOB



https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

50

HpOBOZ[HI/IKI/I N IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
,HI/IBJ'ICKTpI/I‘ICCKaH IIPOHUIIACMOCTD

16.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

52

53

OnekTpoémkocTh. Kongencarop

DNEeKTPOEMKOCTH TIIOCKOTO
KOHJIeHcaTopa. DHepTus
3apsKEHHOT0 KOHJIEHCaTopa

Jlaboparopnas padora "M3mepenue
AMEKTPOEMKOCTH KOHACHCcaropa'

22.03.2024

23.03.2024

05.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMN NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAIILHOTO
arrapara, CTpyiHHOro IpuHTepa.
DNeKTpocTaTUYECKas 3allluTa.
3a3emIieHue AIeKTPOpPUOOPOB

06.04.2024

55

56

57

58

DNEeKTPUYECKHUM TOK, YCIOBUSI €TO
cyuectBoBanus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma 1ist
y4acTKa 1enu

[TocnemoBarenbpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COETMHEHNE
poBOAHUKOB. JIabopaTtopHas
pabota «3ydueHne CMEIIaHHOTO
COCMHEHUS PE3UCTOPOB)

Pa6ota u moutHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jlxoyns-Jlenna

3akon Oma 1St TOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.
Kopotkoe 3ambikanue.
JlaGopatopnas pabora «M3mepenue
OJIC ncToyHMKa TOKA B €T0

12.04.2024

13.04.2024

19.04.2024

20.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bubnmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

BHYTPCHHET'O COITPOTHUBIICHUS

OneKTpOHHas IPOBOJUMOCTh
TBEPABIX METAJUIOB. 3aBUCHMOCTb

59 COTPOTHUBJICHUS METAJIJIOB OT 26.04.2024
Temneparypbl. CBepXIpoBOAUMOCTh

60 DJEKTPUUYECKUN TOK B BAKYyME.

CBOJiCTBa JIEKTPOHHBIX ITyYKOB 27.04.2024
[TonynpoBoIHUKH, UX COOCTBEHHAs

61 Y IPUMECHAs IPOBOIUMOCTb. bubnnorexa [HOK
CaoiicTBa p—N-miepexoa. 03.05.2024  https://m.edsoo.ru/ff0c84ae
[TomymipoBOTHUKOBBIE TPHUOOPEI
DNEeKTPUUECKUN TOK B pPaCTBOPAX M

62 pacrmiaBax 3JIeKTPOJIUTOB. bubnnoreka [JOK
DIEKTPOTUTHYCCKAS TUCCOIMAITUS. 04.05.2024  https://m.edsoo.ru/ff0c82ba
DnekTponu3
DNEeKTPUYECKHI TOK B razax.

63 CamocTosTenbHbIN U bubmuorexa [JOK
HECaMOCTOSTEIBHBIHN pa3psii. 10.05.2024  https://m.edsoo.ru/ffOc84ae
Monnus. [nazma
DneKkTpudeckue nNpudopsl U

64 YCTpOICTBA U UX MPAKTUYECKOE bubnnoreka [JOK
npuMeHeHue. [IpaBuia TeXHUKH 11.05.2024  https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok bubnuoteka [JOK
«DNEKTPOIUHAMUKAY 17.05.2024  https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Qnektpocraruka. [locTosTHHBIN bubnuotexa [JOK
ayIeKTpruecKkuii Tok. TokH B 18.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3MYHBIX Cpeaax»

. E:éfg;ﬁ;;ﬂgﬁzx. KoHnTtponbHas BuGmuorexa LJOK

24.05.2024  https://m.edsoo.ru/ff0c8c56

"OnexTpoauHamuka"



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O6o06mIaronmit 1 bubmuorexa [JOK
ypok o Temam 10 kiacca 25.05.2024  https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB 10 68 3 3

I[TPOTPAMME


https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kour I Aara 00pa3oBaTeJbLHBI
. Beero POJIbHBbIE paKkTHYecKue W3y deHHS pa3oBarteJ e
padoThI padoThI pecypcbl
ITocTostHHBIE MATHUTEI U UX

1 B3auMoJieicTBUE. MAarHUTHOE MOJIE. 1 bubnmoreka [JOK
BekTop MarHuTHO#N MHIYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKUWU
MarauTHoO€e noJie MPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aumoeicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnas padora «M3yueHue

3 MarHIETHOIEO HOJI;[ KaTYHIKI/Iy: 1 1 bubmorexa [TOK

https://m.edsoo.ru/ffOc98fe
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuotexa [JOK
«MccnenoBanue necTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JleficTBEe MarHUTHOTO IIOJIS Ha

5 JBUKYLITYIOCS 3apsSyKEHHYIO 1 bubnnorexka [JOK
yactuily. Cuna Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHa
DNIeKTpOMarHuTHasT WHTYKITHSI.

IToTok BekTOpa MarHUTHOM

6 nHaykuu. DJ1C nHaykuu. 3aKkoH 1
ANIEKTPOMATHUTHON UHAYKIIUU
®dapanes

7 JlaGopaTtopHnast pabota 1 1 bubnuotexa [JOK

«HccnenoBanue sSBICHUSI

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

SHGKTPOMaFHHTHOﬁ HHIYKIIUH

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TOJISL KATYIIKHA C TOKOM.
DJIEKTPOMArHUTHOE I0JIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

11

12

TexHuueckre ycTpoucTBa U UX
MIPUMEHEHHUE: TOCTOSTHHBIE MATHUTHI,
3IEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
3JIEeMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

Ob6o6maromuii ypok «MarautHoe
nose. DIeKTPOMarHUTHAs
WHIYKIUSD)

KonTtponpsHas pabora o Teme
«MarHuTHoe 1oe.
3J'I€KTpOMaFHI/ITHa$[ HHIAYKIOHA»

CBo06oiHbIE MEXaHUYECKHE
kosneOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBpariieHre sHEprun

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0caf06

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KoiebaHui rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

14

KonebarenbHbIi KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJIEOAHHUs B MJI€AIbHOM
K0JIeOAaTETFHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUUECKUMH U

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMariuTHbIMHU KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUSI SHEPTHH B UJI€AIbHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[IpencraBienue o 3aTyxaromux
KosieOaHusx. BeHyXIeHHBIE
MeXaHUYEeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxaeHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepemMeHHBIN TOK.

CuHyconanbHbIN EpEMEHHBIN TOK.

MOIIHOCTb IEPEMEHHOI0 TOKa.
AMIUTUTYJHOE U AEUCTBYIOIIEE
3HaYeHHE CUJIbl TOKA U HAIPSDKEHHSI

bubmuorexa [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON IHEPTrUn

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO
3BOHKA, F€HEPATOpa MEPEMEHHOTO
TOKa, TMHUH JJIEKTpoIepeaay

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJNOTUYECKHUE PUCKH TTPU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
Kynbrypa ncnonb3zoBanus
ANEKTPOIHEPTUU B MOBCEAHEBHOMN
JKU3HU

21

MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocThb pacnpocTpaHeHUs U
JMHA BoJIHBL. [lonepeyunsie u
MIPOJI0JIbHBIE BOJHBI

bubnmnoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

bubmuorexa [JOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI, UX

23 cBoiicTBa u ckopocts. [llkana bubmmorexa LIOK
' https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paIHOCBSI3U U
24 TesneBueHus. Pa3Butue cpeacts
cBs3u. Paguonoxarus
o5 KoHntpoinbnas padora «Konebanus u bubmuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonurHEHHOE pacpoCTpaHEHUE
2% CBETa B OJIHOPOJIHOM Cpejie. bu6mmoreka [IOK
Toueunsblii ©ICTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
27 oofgaaﬁi{liecclfe?; .E[ilé(;zzleHMe bubmmorexa LHOK
Lo https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B MJIOCKOM 3epKalie
[Ipenomnenue ceera. [lonnoe
28 BHYTPEHHEE OTpa)KEeHUeE. bubnuoreka [IOK
[IpenenbHBIN Yo MOITHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaXEeHHUs
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
TIOKa3aTess MPEJTIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
o | Do Teeroems g B LOK
‘ : https://m.edsoo.ru/ffOcddle
YBenuyeHue JuH3bI
JlaGopaTtopHnast pabota
31 «HMccnenoBanue CBOMCTB
U300paXeHUH B IMH3AX»
Hucnepcus ceera. CiioXHBIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas
paborta «HabmroneHnue aucnepcun
CBETa»
33 UnTepdepenmus ceera. Audpakims bubnnorexka [HOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cseta. [ludpaknuonnas pemeéTka

https://m.edsoo.ru/ffOced22

HOHepe‘IHOCTL CBETOBBIX BOJIH.

bu6mmoreka [IOK

34 [Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTudeckue mpudOpsl U YCTPOHCTBA

35 1 yCIIOBUS UX O€30I1aCHOTO
IPUMCHCHUS
I’paHuIlbl TPUMEHUMOCTH

36 KJIaCCHYE€CKOM MEXaHUKH. bu6mmoreka [IOK
[Mocrynarel crienuanbHOR TEOpUn https://m.edsoo.ru/ff0cf862
OTHOCUTEJILHOCTH

SR — Bubmorera LIOK

JIHOBP ' A https://m.edsoo.ru/ffOcfa42

BPEMEHH U COKpAIEHUE JITTHHBI
OHeprus U UMIYIbC

38 PENATUBUCTCKOM yacTUilbl. CBSI3b bu6mmoreka [IOK
MaccChl C JHEPTUEH ¥ UMITYIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NoKos
Konrtponbnas padora «OnTHka.

39 OCHOBBI CHIETIHAILHOM TeOpHun BH6H_HOTeKa HOK

https://m.edsoo.ru/ffOcf6f0

OTHOCUTEIbHOCTH

40 ®oronsl. Popmyia [1nanka. bubnuoreka [IOK
DHeprus 1 uMIyisc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE

bu6nmoreka [JOK

4l orospdexra. Onbrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodrpdekra. YpaBHeHue BuGmorexa [IOK

42 Ditamreitna ans porosdexra. https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potosddexra
Hasnenue cera. OnwiTh I1. H.

43 JlebGeneBa. XuMHu4eckoe IeiicTBUE BH6H_HOTeKa HOK
cBeTa https://m.edsoo.ru/ff0d04a6

44 TexHuueckue ycTpoicTsa u



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

PaKTHYECKOE PUMEHEHHE:
¢doTorsieMeHT, POTOIATUHK,
cojiHeuyHast barapest, CBETOIHO/

Penrenue 3amau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBaHTOBOM ONTHKI» https://m.edsoo.ru/ff0d0302
o | Horem oo Touwons O Bnsorea 10K
https://m.edsoo.ru/ff0d091a
yactuil. [ImanerapHast Moens aToma
bu6mmoreka [IOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u noroiieHue GoToHOB

48 IIPU [1EPEXO0/I€ aTOMA C OJJTHOTO bubnnorexa [HOK
YPOBHS SHEPTUHU HA APYroit. Busipr https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BostHoBbIe cBoiicTBa yacTuil. BosHb

49 ne bpoiura. KopnyckyisipHo- bubnnorexa [HOK
BOJTHOBOM nyanu3M. CHIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE H3TYICHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnunoreka [JOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd?2
PalMOAKTUBHOTO U3ITyYCHHS
CgoiicTBa anb(a-, 6era-, ramma-

51 u3lydeHus. BiausHue
PalMOaKTUBHOCTHU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

50 W3otonsl. Anbga-pacna. bubnuoreka [IOK
DJIeKTPOHHBIN U MTO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
Oera-pacnajn. ['amma-u3inydeHne
DHeprus CBS3U HYKJIOHOB B snpe. Bubmorexa [OK

53 Snepublie peakun. SnepHbIi

peaktop. [Ipobnembl, TEpCIEeKTUBHI,

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

9KOJIOTUYECKHUE ACTIEKTHI sIIePHON
SHEPreTUKHU

DneMeHTapHbIe YacTulibl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
perucTpanmu 3J1eMEHTapHbIX
yactuil. Kpyrieli croin
«DyHIaMeHTaIIbHbIE
B3auMoaercTBusd. EqnHcTBO
(bu3nyecKol KapTUHBI MUPa»

Bun 38é3nnoro nebda. Co3sesnus,
SIpKHE 3BE3/1bI, TUIAHETHI, UX
BuauMoe asuxkenue. ConHeunas
cHCcTEMA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

56

57

58

59

Comnure. ComHeyHass akTUBHOCTb.
Wcrounuk sneprun ConHua u 3B€31

3BE3AbI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI [NIABHOU
MoCJeI0BaTeIbHOCTH. BHyTpeHHEee
ctpoenue 3B€31. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKACHUU U
sBosrory COJIHIIA U 3BE3NT

Muineunsii [yt — Hama
I'anaktuka. I[lonoxenue u
nexenne CoiHia B [NamakTuke.
INanmaxktuku. YEpHBIE ABIPHI B AApax
TaJIaKTUK

Bceenennas. Pas0Oeranue rajakThk.
Teopus bosnpuioro B3peiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60
61

Hepermennsie npobiaembl
aCTPOHOMUHU

KonTtponbHast pabota «1eMEeHTHI



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matomuii ypok. Pons dhuzuku
¥ aCTPOHOMHUU B IKOHOMUYECKOU,
TEXHOJIOTHYSCKOM, COITMAIbHON B
ITHYECKOH cepax NesTeTbHOCTH
yeJjioBeKa

63

64

O6o6matromuii ypok. Pons u mecto
(U3UKK ¥ aCTPOHOMUH B
COBPEMEHHOI HAyYHOU KapTHHE
MUpa

O6o6maromuii ypok. Poib
buznyeckoit Teopuu B
(GhOpMUPOBAHUU TIPEICTABICHUIN O
buznuecKoil kKapTuHe MUpa

65

66

O6o6maromuit ypok. Mecrto
(GU3HYECKON KapTUHBI MHpa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJIE
PesepBHBI ypok. MarHuTHOE 10JIE.
DNIEKTpOMarHuTHast UHIYKIUS

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIEHUAIILHON TEOpUHU
OTHOCUTEIIBHOCTH

68

Pesepnsiit ypok. KBantoBas gusuxa.
DJIEMEHTHI aCTPOHOMUU U
acTpou3uKu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

®usuka 10 knacc Msikumes I'.4. , M.: «lIpocBemieHue».

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HA®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/subject/28/10/?ysclid=Imevg6zie4481833457
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