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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 ypoOBHS Ha YpOBHE cpenHero ooOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUI K pe3yabTaTaM OCBOSHHS OCHOBHOU
oOpa3oBaTelbHOM mporpammsbl, npeactaBieHHbX B @T'OC COO, a Takxke ¢ yu€tom denepabHON
paboueii mporpaMMbl BOCITUTAHUS W KOHIICTILMH TpEnoJaBanus yueOHoro npeamera «Pusnkay B
oOpa3oBaTenbHBIX  opranmsanmusix  Poccuiickoit ~ ®expepanuu,  peaqu3ylomMX  OCHOBHBIC
o0Opa3oBaTeNIbHbIE TPOrPAMMBI.

Coneprkanue mporpaMmbl 1o (pu3uKe HAmpaBIeHO HA (POPMUPOBAHUE ECTECTBEHHO-HAYUHOU
KapTUHBI Mupa oOydaromuxcst 10—11 kiaccoB npu oOyueHun ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-ESITeIbHOCTHOTO NoaxoAa. [IporpaMmMa o ¢gusuke COOTBETCTBYET TPEOOBaHUSIM
OI'OC COO Kk mmaHMpyeMbIM JIMYHOCTHBIM, IMPEAMETHBIM M METAIPEAMETHBIM pe3yibTaTam
oOyueHus, a TaKKe yYUTHIBAET HEOOXOJIUMOCTh peajn3allii MEXIPEAMETHBIX CBA3eH (QU3UKU C
€CTECTBEHHO-HAYYHbIMU Y4eOHBIMU IpeMeTaMu. B Hell onpeaensioTcss OCHOBHBIE 1I€JIM U3YyYESHUS
(M3UKH Ha YpPOBHE CpeHEro oOImero oOpa3oBaHUs, TUIAHUPYEMBIE pe3yIbTaThl OCBOCHHS Kypca
(bY3UKH: TUYHOCTHBIC, METANPpeAMETHBIC, TPEIMETHBIC (Ha 0a30BOM YPOBHE).

[Tporpamma 1o ¢u3MKe BKIFOYACT:

®  [UIaHHpYEMbIE pe3yJbTaThl OCBOCHMs Kypca (U3MKH Ha 0a30BOM YpOBHE, B
TOM YHCJI€ IPEIMETHBIE PE3yIbTAaThl MO roJlaM O0yUYEeHHUS;
e  cojepkaHue yuebHoro npeamera «Pusnka» 1o rogam oOydeHusl.

®du3rka Kak Hayka 0 HauboJjee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYyIAs B KAYECTBE y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIaJ B CHCTEMY 3HAaHUN 00 OKpYKaloleM MHpE.
HIkonpHBINA Kype (PU3HKH — CHCTEMOOOPA3YIOIIHIL ISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (DU3UYECKUE 3aKOHBI JISKAT B OCHOBE IPOIIECCOB M SIBICHUN, M3y4aeMbIX XHUMUEH,
ouonorueit, ¢puznueckoil reorpadueid u actpoHomuen. Vcrnonp3oBaHue U aKTUBHOE MPUMEHEHUE
(bu3MyecKuX 3HAHUU OMpENeNsIeT XapaKTep M pPa3BUTHE PAa3HOOOpa3HBIX TEXHOJOTruil B cdepe
SHEPreTHKH, TPAHCIOPTA, OCBOCHMS KOCMOCA, MOJIyYEHUS HOBBIX MAaT€pUAIOB C 3aJaHHBIMU
cBoiicTBamMu U Jipyrux. M3yuenue GpuU3MK BHOCUT OCHOBHOM BKJIaJ B ((OPMUPOBAHKE €CTECTBEHHO -
Hay4YHOM KapTUHBI MHUpa oOydaromuxcs, B (OpMHUpPOBaHHE YMEHHM NPUMEHSATh HAy4HBIH METO[
MO3HAHHUS TPU BBINOJHEHUH UMM y4eOHBIX MCCIIEJOBaHUH.

B ocHoBy kypca ¢u3uku JUIsl ypOBHS CpefHEro oomero oOpa3oBaHMs MOJIOKEH Pl UeH,

KOTOPBIC MOKHO paCCMaTpUBAaTh KaK NPUHIOUIIBI €ro INOCTPOCHUA.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBIISETCS JOIMYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuan M3 BCEX Pa3/eioB (PU3MKH, BKIIOUACT KaK BOMPOCH KIACCHYECKOW, TaK U
COBpEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM C HEW MaTepHal Kypca (GpuU3NKH 0ObeIMHEH BOKPYT
¢busnveckux Teopuii. Bemymmm B Kypce sBisieTcst GOpMUpPOBAHKE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BEIIECTBE H TOJIE.

Hoes eymanumapuzayuu. EE peanmmzamyisi mpeamoaraeT HCIOJb30BaHHE T'yMaHHUTAPHOTO
MOTEHIMaNa (PU3NIECKOW HAyKW, OCMBICIICHHE CBSI3U Pa3BUTHS (DU3HMKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M SKOJIOTUIECKUMHU TTPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nkm mnpennosiaraet 3HaKOMCTBO C IIHPOKHM
KPYrOM TEXHHYECKUX M TEXHOJIOTHYECKHX MPHIIOKEHIH N3YUYEHHBIX TEOPHH U 3aKOHOB.

Hoess sKkonocusayuu peannsyercss TOCPEICTBOM BBEACHHUS DJIEMEHTOB COJICPKaHHMS,
MOCBSIMIEHHBIX JKOJOTHYECKHM TIpoOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH W TEXHOJIOTHH, a Takke OOCYXIAECHUS MpOoOJIeM PalMOHATIBHOTO MPUPOAOTIOIH30BAHUS U
HKOJIOTUIECKOH 0€301MacHOCTH.

CrepXHEBBIMU JJIEMEHTaMH Kypca (M3UKH Ha YpOBHE CpPEAHEro 0OIero oOpa3oBaHHS
SBISIOTCA  du3ndeckue Teopun ((POpMHUpOBAaHUE TMPEACTABICHUNH O CTPYKTYpEe IOCTPOCHUS
¢buznueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX
MPEJICTaBICHUSIX O MPHUPOJAE, I'paHUIAX NPUMEHUMOCTH TEOpUM, JUIsl OMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUI U IPOLIECCOB).

CucTeMHO-IeITEIbHOCTHBINA MOAX0 B Kypce (U3HKU pean3yeTcsl Mpekae BCEero 3a Cuér
OpraHM3alii SKCIEPUMEHTANIbHON JesTenbHOCTH oOydaromuxcs. Jlns 6a3oBoro ypoBHs Kypca
(UMK — 5TO HCIOJB30BAHUE CHUCTEMBbl (PPOHTAJIBHBIX KPATKOBPEMEHHBIX HKCIHEPUMEHTOB U
1abopaToOpHBIX paboOT, KOTOpBIE B MporpamMme Mo ¢u3MKe OOBCAMHEHBI B OOMIUNA CIHCOK
YUEHUYECKUX MPaKTUYeCKUX padoT. BrigeneHue B yka3aHHOM IMepedyHE JIaOOpaTOPHBIX padoT,
MPOBOJAMMBIX JJIE KOHTPOJS W OIICHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa30BaTEIbHOTO
mpolecca UCXoAs M3 OCOOCHHOCTEH MIIaHMpOBaHUS W OCHalleHus kabunera (usuku. Ilpu sTom
obOecrieunBaeTcs OBJIAJeHUE OOYUYAIOUIUMUCS YMEHUSMU IPOBOJUTH KOCBEHHBIE H3MEpPEHUs,
UCCIIEIOBAaHUS 3aBUCUMOCTEH (DM3MYECKUX BEJIUYMH UM TIOCTAHOBKY OIBITOB 10 IPOBEPKE
MIPEUI0KEHHBIX TUIIOTES.

Bbonbiioe BHUMaHUE yAENseTCs PELICHHI0 PACUETHBIX M KayeCTBEHHBIX 3aj1ad. Ilpu stom
JUIL pacu€THBIX 3a7ay NMPUOPUTETOM SIBJSIOTCA 33/1a4M C SBHO 33JaHHON (PM3MUECKOM MOJENbIO,
MO3BOJISIOIINE TPUMEHATh W3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasjena Kypca,

TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3ICJIOB. I[J'IH KauCCTBCHHLIX 3a/la4 IPUOPUTCTOM SBJIAKOTCSA



3aJaHus Ha OOBSICHEHUE NMPOTEKaHUs (PU3UUECKUX SBICHHUN W MPOIIECCOB B OKPYXKAIOUIECH >KHU3HH,
TpeOyrolue BeIoopa GU3nIecKor MOJICIH JUISl CUTYalluy MTPAKTHKO-OPUESHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ t1peboBanusamu PI'OC COO K MarepuanbHO-TEXHUYECKOMY
obecrnieueHnI0 yaeOHOTO Tporiecca 0a30BBI ypOBEHBb Kypca (PM3HKH Ha YPOBHE CpPEIHEro oOIero
00pa3oBaHuUs JOJDKEH M3y4aThCsl B YCIOBHUSX IMPEIMETHOTO KaOWHETa (M3WKU WM B YCIOBHUSX
MHTETPUPOBAHHOTO KaOWHETa MpPEIMETOB E€CTECTBEHHO-HAYYHOro IMKiIa. B kabunere ¢usmku
JOJDKHO OBITH HEoOXonumoe JabopaTopHOe OOOpYIOBaHHME Ui BBHITIOJHEHHUS YKa3aHHBIX B
nporpamme no (pu3nke y4eHHYECKHX MPAKTHIECKUX padoT U IEMOHCTPALMOHHOE 000pyIOBaHHE.

JlemoHcTparioHHoe o0opynoBanue (GopmMupyeTrcs B COOTBETCTBHM C MPUHIIUIIOM
MUHUMAaJIBHON JIOCTaTOYHOCTH M OOECIIEYMBAET MOCTAHOBKY IIEPEUMCIICHHBIX B IPOTpaMMe II0
¢u3nKe KIIOYEBBIX JAEMOHCTpAMKA ISl WCCIENOBAHHS M3y4aeMbIX SIBICHHUH W IPOIECCOB,
SMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHEHHA.

JlaboparopHoe 00opyIOBaHHE IS YYEHUUECKUX MPAKTHUECKUX paboT popMHUpYyeTcs B BUE
TEMaTHYECKHX KOMIUIEKTOB MW oOO0ecleunBaeTcsi B pacuyéTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaronuxca. Temarnyeckue KOMILIEKTHl J1abOpaTOpHOrOo OOOpYNOBaHUS JIOJKHBI  OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHWU AaHAJOTOBBIX M HU(POBBIX HPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX TabOpaTOpHil.

OCHOBHBIMH TIESIMU U3Y4CHHS GUBHKHU B 00IIEM 00pa30BaHUM SBIISIOTCS:

e  (dopmupoBaHMEe HHTEpeca U CTpEeMJEHHMsS] OOydYarolUXCsl K HAYYHOMY
W3YYEHHUIO IPUPOIbI, PA3BUTHE UX UHTEIJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

e  pa3BUTHE TNPEACTABICHUN O HAYYHOM METOJE IMO3HAHUS U (POPMUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SIBJICHHSIM;

e  (opmHupoBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTra M3y4yeHHUs OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTANIbHBIX 3aKOHOB (DU3HKU;

e  (dopmupoBaHNEe yMEHUN OOBSICHATD SIBJICHUS C UCIOJIH30BAHUEM (DUBHUECKUX
3HAHWUI U HAYYHBIX JOKA3aTEJbCTB;

e  (dopmupoBaHMe MpeACTaBICHUI O poid (GU3MKU JUIS Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTiwkeHne STHX Ieneil obecreynBaeTcsl pelIeHHeM CIEAYIOIIMX 3aJad B Ipoliecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHEero oomiero o0pa3oBaHusi:

e  npuoOpeTeHHe CUCTEMbl 3HAHUH 00 OOLIUX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUAX, BKIIOYAs MEXAHUKY, MOJIEKYISIPHYIO (HU3UKY, SJIEKTPOJIUHAMUKY,

KBAHTOBYIO (DM3UKY U DJIEMEHTHI acTPO(U3UKH;



e  (dopmupoBaHNE YMEHUN TMPUMEHSATh TEOPETUUECKUE 3HAHUS I OOBSICHEHHS
(bu3nuecKux SBICHUH B MPUPOAEC U JUISI TPHHITHS MPAKTUYCCKUX PEIICHUNA B
MMOBCEIHEBHOM JKU3HU;

®  OCBOCHHE CIIOCOOOB pEIIEHHs PA3IUYHBIX 3a7ad C SIBHO 3aJaHHOU
¢u3nveckoil MoAeNbI0, 3a7ad, IOJPAa3yMEBAIOIIMX CAaMOCTOSTEIbHOE  CO3aHHe
(bu3nvecKoit MoIeNH, aIeKBaTHOM yCIIOBUSM 33/1a4H;

e [OHMMaHWC (U3MYECKUX OCHOB W MPHUHIMIIOB JCHCTBHS TEXHUYECKUX
YCTPONCTB M TEXHOJOTHUECKUX MPOIIECCOB, NX BIHMSHUS HA OKPYKAIOUIYIO CPEY;

®  OBIIQJICHUE METOJaMHU CaMOCTOSITENIFHOTO IUTAHUPOBAHUS U TIPOBEIICHHS
(GU3NYECKUX DKCIIEPUMEHTOB, aHAIN3a W WHTEPIPETalud WHPOPMALUHU, OMpPEICTICHHS
JOCTOBEPHOCTH TMOJyYEHHOTO Pe3ysIbTaTa;

®  CO3JaHWE YCIIOBUH U Pa3BUTHS YMEHUH IPOEKTHO-HUCCIIEA0BATEIHCKOM,
TBOPYECKOM AESITEIBHOCTH.

Ha wusydenune ¢usuku (6a30BBII ypOBEHB) Ha YPOBHE CpEIHEro 0O0Imero oOpa3oBaHUS
otBoauTcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenio), B 11 kitacce — 68 yacoB (2 Jaca B
HEJIEIIO).

[Ipemyaraemerii B mporpamme 1o (Gu3MKe MepedeHb JJabOPaTOPHBIX U MPAKTUUYECKUX PabOT
SIBJIIETCS PEKOMEHOBAHHBIM, YUHUTENb JeNIaeT BHIOOP MPOBEACHUS Ta0OpATOPHBIX PabOT U OIBITOB

C Y4€TOM MHAMBHUAYAIBbHBIX 0COOCHHOCTEH 00yJarommxcsl.



COJEP/KAHUE OBYYEHUA

10 KJIACC

Paznes 1. ®u3uka 1 MeTOABI HAYYHOI0 IO3HAHUS

®usuka — Hayka o npupoze. Haydunele mMeTonbl No3HaHMS OKpyxaromero mupa. Pois
9KCIIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pHU3HKeE.

MonenupoBanue ¢u3nyeckux sBIEHUN u mpoueccoB. Hayunesle rumnoressl. dusnueckue
3aKOHBI M TEOPUU. ['paHH1IBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUS.

Pons m mecro ¢usuku B (opMHpOBaHMM COBPEMEHHOM HAydHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexaandeckoe paBmkeHHe. OTHOCHUTEIBHOCTh MEXaHHYEeCKOoro naBmxkeHHd. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpemHsii CKOPOCTh, MT'HOBEHHasi CKOPOCTb) M YCKOPEHHE
MaTepUaIbHON TOYKH, MX MPOCKIIMH Ha OCH CHCTeMbl KoopauHaT. Cio)KeHHE TNEepeMEIICHHH U
CJIO’KEHHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MNPSIMOJMHEHHOE aBWKEeHHE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHS, IIyTH U TIepEMEIICHUS MaTePHUATbHOM TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaACHHS.

KpuBonuneiinoe nBwxeHue. JIBI)KeHHWE MaTepUaTbHOW TOYKM TIO0 OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJIYJII0 CKOPOCTBHIO. YTIIOBasi CKOPOCTbh, JTUHEHHAst ckopocTh. [lepuoa u yactora
oOpatenus. LleHTpocTpeMuTENEHOE YCKOPEHUE.

TexHnueckre ycTpoicTBa M NMPAKTUUECKOE MPUMEHEHUE: CIUIAOMETp, ABMKEHUE CHAPSJIOB,
LIETIHBIE U PEMEHHBIE TTepeayuH.

Jemoncmpayuu

Mogenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMAaTUYECKUX XaPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Ha6J'IIO,Z[eHI/Ie JABHOXKCHUA TCJIA, 6p0H_ICHHOFO o yrijioM K ropu3OoHTY U TOPU3O0HTAJIBHO.



N3mepenue yckopeHHst CBOOOTHOTO MaJIeHHUSL.

Hamnpasienne cKOpoCcTH Ipy JBHKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPECIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY ITYTSAMH, IPOUICHHBIMU TEJIOM 3a IOCJIEA0BATEIbHbIE
paBHBIE TPOMEKYTKU BPEMEHU MPHU PABHOYCKOPEHHOM JBHKEHUU C HaYaJIbHOW CKOPOCTHIO, PABHOMU
HYIIIO.

N3yuenune nBUKEHUs MApPUKaA B BA3KOM KHUJIKOCTH.

N3yuenue nBuxeHus Tena, OpoIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnun otHocuTensHOCTH ['anmunes. [lepBbiit 3akoH HproTOHA. MHEpUMaIbHBIE CHCTEMBI
OTCYETA.

Macca tema. Cuna. Ilpunnumn cynepnosunuu cwi. Btopoir 3akon Hperotona s
MaTtepuanbHOU TOUKHU. TpeTuii 3akoH HploTOHA [17151 MaTepraibHbBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna tsoxectu. [lepBas KocMudeckasi CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokosi, ckoamkeHus1, kauenusi). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHsI CKOJBXKEHHUS M cuia TpeHus mnokos. Kosdduuuent tpenus. Cuna CONpOTHUBICHUS TNPHU
JBUKEHUH TeJa B )KUIKOCTH WJIU Tase.

[TocTynarensHoe ¥ BpamareabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cuJIbl OTHOCUTENIBHO OCH BpameHus. [lneqo cunbl. YcnoBus paBHOBECUS! TBEPAOTO
Tena.

TexHuueckne yCTpoOHMCTBA M IPAKTUYECKOE IPUMEHEHME: NOJAIUMIIHUKHN, JBUKEHHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxeHue Cuil.

3aBUCHUMOCTH CHIIBI YIIPYTOCTH OT Ae(hOpMaIIHH.

Hesecomocts. Bec Tenna npu yCKOPEHHOM NOABEME U MTaJCHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUS.

YcnoBus PaBHOBCCHA TBépIIOI‘O Teaa. Buasl PaBHOBCCHA.



Yuenuueckuii sxcnepumenm, 1abopamopHule padomol

N3yuenue nBuxeHust Opycka 10 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3HMHOBOM
oOpasiie, oT ux jaedopmarium.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOLIETO OCh BPALLIECHHUS.

Tema 3. 3aKonbl cOXpaHeHUA 6 MEXAHUKE

Nmnynsc MarepuaibHON TOUKM (T€ja), CUCTEMBl MaTepUalbHbIX TodeK. MMmynbc cunbl u
M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHEeHUsl uMIyibca. PeakTuBHOE JBMKEHHUE.

Pa6ora cuibl. MOIIHOCTE CHUIIBI.

Kunernueckass sHeprusi MarepuaibHOM Touku. Teopema 00 W3MEHEHMHM KHHETUYECKOU
SHEpruu.

[ToTenmmaneHas sHeprus. [loreHunanbHas 3HEprust ynpyro aeGopMupoBaHHON MPYKUHBI.
[ToTenumanpHas 3Heprus Teiaa BOJIN3M NOBEPXHOCTH 3EMIIH.

[loTeHnmaneHple W HENOTEHUUANbHbIE CHUIIBL. CBsI3b paOOTHl HEMOTEHIUAIbHBIX CHII C
M3MEHEHHEM MEXaHWYECKOM 3HEPTruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPrUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpPONCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMEP, MPYKUHHBII
IIUCTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpPaHEHHs UMITYJIbCa.

PeakTtuBHOE NBMKEHUE.

[lepexoa moTeHUMAIBHONW YHEPTUU B KUHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

I/IsyquI/Ie a0COJIFOTHO HCYIIpYIroro yjaapa € IIOMOIIbKO MABYX OJAWHAKOBBIX HHUTAHBIX

MasaATHHKOB.

HccnenoBanue cBs3u pa6OTBI CUIbl C H3MEHEHHEM MEXaHHYECKOM OHCPIruM TCJiIa Ha

MIpUMEPEC PACTANKCHUA PE3UHOBOI'O KT'yTaA.

Paznen 3. MosekynspHasi pU3MKa M TEPMOAUHAMHMKA

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOU MeOpUU
OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM U UX ONBITHOE 0OOCHOBaHHME.
BbpoynoBckoe apwxkenue. uddysus. Xapakrep IBHKEHUS U B3aUMOJEHCTBHSI YacTHIl BELIECTBA.
Mojenu cTpoeHHs T'a30B, KUAKOCTeH U TBEPIBIX TeJl U 0OBSICHEHUE CBOICTB BElIECTBA HA OCHOBE

3TUX MoJeaer. Macca u pa3Mepbl MOJICKYII. Konunuecto BemiecTBa. [locrosiHHAsS ABoraJ:[po.



TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenscus.

Mopnens uaeanpHoro rasa. OCHOBHOE YPaBHEHHE MOJIEKYJISPHO-KUHETUYECKONW TEOpUU
uaeanbHOro raza. AOCONIOTHAs TeMIepaTypa Kak Mepa CpeJHel KMHEeTHUECKOW SHEPIHU TETIIOBOTO
NBKeHHs dactun rasa. Illkama temneparyp KenbBuHa. ['a3oBele  3aKkOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamperona. M3ompoiiecchl B MACAIBHOM ra3e € IMOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduueckoe MpeacTaBICHHE HW30IPOLECCOB: HM30TEpMa, H30X0DPa,
n3o0apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnpIThI, /OKa3bIBAIOLIME JUCKPETHOE CTPOEHME BellecTBa, QoTorpaguu  MOIEKyI
OPraHNYEeCKUX COCTMHECHUH.

OnbIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLIUE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHUSL.

Mogenb, HWIUTIOCTpUPYIOLIask IPUPOLY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnBITHL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHHS UI€AJIBbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KIACCHOM KOMHATe€ Ha OCHOBE HM3MEpEeHHH 00bEMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y IapaMeTpaMU COCTOSTHUS Pa3pexKEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckass cucreMa. BHYTpeHHssE 3HEprusi TEPMOAMHAMUYECKON CUCTEMBI M
crocoObl €€ m3MeHeHus. KonmuecTBo TermuoTsl W pabora. BHYTpeHHsS »HEprusi 0JHOATOMHOTO
uJeanbHOro rasa. Buael Temsonepenauu: TEIIONPOBOJHOCTh, KOHBEKIUS, U3IydeHHUE. Y AelbHas
TEII0EMKOCTD BellecTBa. KolnuecTBo TEmIOThI pH TeIUIoNepeaaye.

[Tonsitre 06 annabatHoM mpouecce. [lepBeiil 3akoH TepMoauHamMuku. [IpuMeHeHne nepBoro
3aKOHA TePMOJMHAMHUKY K u3ompoiieccaM. I’ padudeckast uHTepIperanust padoThl rasa.

Bropoii 3akoH TepmoguHamMuku. HeoOpaTuMocTh MpoLeccoB B IpUpPOIE.

TennoBeie MamuHbl. [IpuHIUTBL AeiicTBUS TemaoBbIX MamuH. [IpeoOpasoBaHus SHEPTUU B
TerioBbIX MamuHax. Koadduiuent noneznoro aeictBus TeruioBoi mammubl. [k Kapho u ero
KO3 PUIUEHT MOJIE3HOTO JeHCTBUSA. DKOJOTHYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckre yCTpOIICTBA © MPAKTUYECKOE MPUMEHEHHE: JBUraTelb BHYTPEHHETrO

CropaHus, OBITOBOI XOJIOOUJIbBHUK, KOHAUIIUOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HHEpPruu Tejla TPU COBEPIICHHH pabOThI: BBUIET MPOOKH W3
OYTBUIKM TIOJ] JEHCTBHEM CXKATOTO BO3/1yXa, HarpeBaHue 3upa B JaTYHHOU TpyOKe MyTéM TpeHHS
(BUIEOAEMOHCTpALTHS).

N3menenue BHyTpeHHEN aHepruu (TeMnepaTypbl) Teja pu TeIonepeaaye.

OmnbIT 10 aMabaTHOMY PACIIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CTOPAHHUsl, PEAKTUBHOI'O JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3mepenue yaenbHoM TeII0OEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBanne u konaeHcanus. Mcnapenue u kumnenne. AGCOJIOTHAS U OTHOCHUTENbHAS
BIIAXHOCTh BO3nyxa. HaceimeHHwsli map. YaempHas TemioTa MmapooOpa3oBaHUs. 3aBHCHMOCTD
TeMIEePaTypbl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAJIIOB.

Kunkue xpucramisl. CoBpeMeHHbIE MaTepHuaibl. [lnaBineHue W Kpuctaumsanus. Y JelbHas

TeruoTa taBneHus. Cyomumanus.
YpaBHEHHE TEIUIOBOTO OasiaHca.
TexHuueckre YCTpOWCTBA W TPAKTUYECKOE TNPHUMEHEHUE: TUTPOMETP W TCHXPOMETP,

KaJIOPHUMETP, TCXHOJIOTUH IOJTYUCHUA COBPEMECHHBIX MAaTCPHUAJIOB, B TOM YHMCJIC HAHOMATCPHUAJIOB, U

HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBolicTBa HACBIIIEHHBIX MapOB.
Kunenue npu NOHMWKEHHOM JaBJICHUH.
CriocoObl M3MEPEHUS BIAKHOCTH.
HaGnronenue HarpeBaHus U TUTABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMoHCTpaIys KpUCTAIIOB.
Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

I/ISMepeHI/Ie OTHOCHUTEJIbHOMN BIaXKHOCTH BO3yXa.

Pa3nen 4. DuekrpoamHaMuka
Tema 1. dnekmpocmamuxa
DOnexTpuzanus Tel. ONEKTpUuUecKuid 3apsa. J[Ba Buga dNEKTPUYECKHX — 3apsiiOB.

HpOBO,Z[HI/IKI/I, JAUDJICKTPUKHU U MOJIYIIPOBOIHUKH. 3akoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa.



B3aumopneiicteue  3apsgoB.  3akoH  Kynona. ToueuHbllf  3neKTpuUYecKuil  3apsn.
Onextpuueckoe 1nosie. Hampspk€HHOCTh  anekTpuueckoro mnoss. IlpuHnun — cynepnosunuun
NEKTPUYECKUX MOJIeH. JINHNY HANPsKEHHOCTU AIEKTPUYECKOTO TOJIS.

PabGora cui anekrpocratuyeckoro moiist. [lorennman. Paznocts norenmmanos. [IpoBoaanku
U AUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM HoJie. Jusnexkrpruueckas MpOHULIAEMOCTb.

OnexkrpoéMkocTb. Konnencarop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCaTopa. DHEprus
3apsKEHHOTO KOHEHCATOPA.

Texnuueckne yCTpOHCTBA U MPAKTUYECKOE TPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE JJIEKTPONpHOOpOB, KOHJEHCATOP, KONMUPOBAJIbHBIN
anmapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

VYeTpoiCTBO M MPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmopericTBre Ha’IEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TE.

[IpoBOTHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DIIEKTpOCTAaTUUYECKas 3alUTa.

JIMDIIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTD JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOPA OT IJIOIIAN ITUIACTHH, PACCTOSHUS
MEXKy HUMH U TA3JIEKTPUIECKON MPOHNUILIAEMOCTH.

DOHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuueckuit mok. Toku 6 paznuynvix cpeoax

DNEeKTPUYECKUN TOK. YCIIOBHS CYLIECTBOBAHUS 3JEKTPUUYECKOIO TOKA. VICTOUHMKHM TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa Juisl ydacTka Lenu.

DIIEKTpUYECKOE COITPOTHUBIIEHHE. Y IeJIbHOE CONPOTUBIIEHUE BenlecTBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SIEKTPUUECKOTO TOKA.

DNEeKTPOABMKYILAs CHJIa U BHYTPEHHEE CONMPOTUBIIEHUE MCTOYHMKA TOKA. 3akoH Oma Jist
MOJIHOM (3aMKHYTOH) 371eKkTprueckoil nenu. KopoTtkoe 3ambIkaHue.

DNEeKTpOHHAas MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTbh CONMPOTUBIICHUS METAIJIOB
OT TeMneparypsl. CBEpXIPOBOAUMOCTD.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IIyYKOB.



[lonynpoBoanuku. CoOCTBEHHass W HIPUMECHAs MPOBOJAUMOCTb IOJIYIIPOBOJIHUKOB.
CaoiictBa p—n-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBI.

OneKTpUYecKuii TOK B pacTBOpaXx M pacIulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAsS
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOSITEIbHBIN pa3psa. MosHuUsL
[Ina3zma.

TexHuueckue yCcTpoHCTBA U MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
HUCTOYHUKHA TOKAa, OJJIEKTPOHATpEBAaTENbHbIE MPUOOPHI, AJIEKTPOOCBETUTENIbHbIE  MHPUOOPHI,
TEPMOMETP  CONPOTHBJIECHHS,  BaKyyMHbI  JMOJ,  TEPMUCTOPbl U  (OTOPE3UCTOPHI,
MIOJIYTIPOBO/IHUKOBBIH 1MOJ1, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBIICHUS LMJIMHIAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYEeHUS U MaTepuaa.

CMmenianHoe coeTMHEHNE MPOBOTHUKOB.

[Ipsimoe wm3MepeHue >SIEKTPOJBMKYIIEH Ccuibl. KOpoTKoe 3aMblKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUS] METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOJUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenue cMemaHHOTrO COEAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABUKYIIEN CUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHUS.

Habmronenue snexrponusa.

MexnpeaMeTHble CBSI3H

N3yuyenne kypca ¢usuku 0Oa3zoBoro ypoBHsS B 10 Kiacce ocCyllecTBIseTCs € y4ETOM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, reorpaduun
Y TEXHOJIOTHH.

Mesicnpeomemnusie nousamus, CBSI3aHHbIE C H3YYEHHEM METOJOB HAy4YHOTO IO3HAHMS:
sBJICHHE, Hay4yHbIH (akT, runoTe3a, (U3NUEcKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIo/IeHHe,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TMHEWHas QyHKIM, napabona, runepbona,

ux rpa(bmcn u CBOﬁCTBa, TPUTOHOMCTPUUCCKUC (bYHKI_II/II/II CHUHYC, KOCUHYC, TAHTCHC, KOTAHI'CHC,



OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOEKIMM Ha OCH KOOpPJMHAT,
CII0KEHHE BEKTOPOB.

Buonoeusn: mexanndyeckoe ABIDKEHHE B KMBOW mpupojae, auddysus, ocMoc, TErIooOMeH
JKHUBBIX OPraHU3MOB (BHI[I:I TCIionepeaayu, TCIUIOBOC paBHOBeCI/IC), SJICKTPUYCCKUC ABJICHUA B
YKUBOU IPUPOJIE.

Xumusa: DUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJIApHasA Macca, TCIIJIOBBIC CBOICTBa TBépI[I:IX TECI, )KI/I[[KOCTCI\/JI H ra3oB, SJICKTPHUYCCKUC CBOMCTBA
METaJJIOB, IEKTPOIUTUYECKAS AUCCOIUAIINS, TAJIbBAHUKA.

T'eoepagus: BIaxxHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBHKEHUHN C MCIIOJIb30BAaHHUEM MEXAaHU3MOB, YUET TPEHHS B
TCXHUKC, IMOAIIUIIHUKHN, HCIIOJIb30BAHUE 3aKOHA COXPAaHCHHA HMITyJIbCa B TCEXHUKC (paKeTa,
BOJIOMET W JIpYTHE), ABUTATENIb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBOM XOJIOMIBHHUK,
KOHAWIUOHEP, TEXHOJIOTMU MMOJTYUYCHUSA COBPEMCHHBIX MAaTCPUaJIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
U HaHOTEXHOJIOTMH, OSJIEKTpOCTaTUYecKas 3alluTa, 3a3eMJIEHHE JJIEKTPONpUOOpoB, KCEPOKC,
CTpYMHBI TNpPUHTEp, JJIEKTpPOHArpeBaTeNbHbIE MNPHOOPHI, 3JIEKTPOOCBETUTENbHBIE MNPUOOPHI,

raJbBaHHUKa.

11 KVIIACC

Pasznen 4. DiiekTpoauHaMHKA

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[locTosiHHBIE MarHUTHL. B3anMopelicTBUE NOCTOSHHBIX MAarHUTOB. MarHutHoe IoJie.
Bektop maruuTHOW wHAYKUMH. [TpyHUUII Cynepno3MUMM MarHUTHBIX MOJied. JIMHMM MarHuTHOU
unaykuud. KapTuHa mTuHUi MarHUTHOW MHAYKIIUU TOJISE IOCTOSTHHBIX MarHUTOB.

MarautHoe mojie MPOBOJHMKA C TOKOM. KapTwHa NWHUI MHAYKIUU MAarHUTHOTO OIS
JUIMHHOTO MPSIMOTO MPOBOJHMKA U 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJIHMKA, KATYIIKHA C TOKOM. OMbIT
Opcrena. BzaumoaenicTBre NpoOBOAHUKOB € TOKOM.

Cuna Ammepa, e€ MOAYJIb U HallpaBliCHUE.

Cuna Jlopenua, e€ MoAylnb M HampaBiieHUE. J[BW)KEHHME 3apsyKeHHOM YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel JlopeHria.

SIBneHue SNEKTpOMarHUTHOM HWHAYKUUU. [lOTOK BekTOopa MarHUTHOW HMHAYKLHH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapajes.

BuxpeBoe snexTpuueckoe moJsie. DNEKTPOJBIXKYIIAs CHJIAa HHAYKIMH B TMPOBOJAHHUKE,

ABHUXKXKYHICMCA TOCTYIIATCIIBHO B OTHOPOJHOM MAarouTHOM ITOJIC.



IIpaBuiio Jlenna.

NunykTuBHOCTD. SIBJICHUE CAMOMHAYKIIMH. DIEKTPOIBHKYILAS CUJIa CAMOUHTYKITUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

Texnuueckre yCTpOWCTBAa U MPAKTUYECKOE MPUMEHEHHE: IIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTBI, AEKTPOABUTaTENb, YCKOPUTEIU 3JIEMEHTAPHbBIX YaCTHLL, UHIYKLHOHHAS MEYb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO Iy4Ka MAarHUTHBIM TIOJIEM.

JIuHWY WHIYKITUX MarHUTHOTO TIOJISL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SBneHne HMeKTPOMArHUTHON WHIYKITHH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJBMKYIIEH CHJIBI MHIAYKIIMU OT CKOPOCTH W3MEHEHUS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

HccnenoBanue AeiicTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HCCJ’ICI{OB&HI/IG SABJICHUA BHGKTpOMaFHHTHOfI HHAYKIHUH.

Pazpen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KoJjleOanus

KonebarenpHas cuctema. CBoOojHBIE MeXaHWYECKHME KoJjieOaHus. ['apMoHWYECKHE
konebanus. Ilepuon, wyactora, ammuutyga u (aza konebanuil. [IpyXKUHHBIH MasTHUK.
MareMaTHuecKnii MasTHUK. Y paBHEHHWE rapMOHHMUYECKHX KosieOaHui. [IpeBpaienne sHeprun mpu
rapMOHUYECKHUX KOJIeOaHHSIX.

Konebarenbubiit koHTyp. CB0OOOIHBIE DSIEKTPOMArHUTHBIE KOJEOAHHUS B HACATHHOM
KoJeOaTeNbHOM  KOHTYpE. AHAJIOTHS MEXKIy MEXaHHYeCKMMH U DIIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akOH COXpaHEHHUs SHEPTrUU B HJCATBHOM KOJeOaTelbHOM

KOHTYPE.



[IpencraBnenne o 3aTyxarommx KojeOaHMsIX. BBIHYXIEHHBIE MEXaHHYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyX1€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHNUS.

Ilepemennbiii Tok. CHHYyCOUJAJIbHBIN NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSHKEHHUS.

Tpanchopmarop. IlpomsBomcTBO, mepemada W MOTPEOJICHUE IIIEKTPUUICCKOW SHEPTHH.
OKOJIOTUYECKHE PUCKM IpU HPOM3BOACTBE AeKTposHepruu. KynbTypa uUCHOJIB30BaHUSA
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE TNPHUMEHEHHWE: JJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTporiepeiay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTeIbHOW CHUCTEMBI (MPYKUHHBIM WM MaTeMaTH4eCKHUM
MasITHUK).

HaGnronenue 3aryxarmommx KojieOaHu.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHMSI.

OcumiutorpaMMbl  (3aBUCMMOCTH  CHJIBI  TOKa M HaNpsDKEHHs OT BPEMEHH) Juis
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3oHaHC mpu MOCNIENOBAaTEIIBHOM COEOVUHEHMHM PE3UCTOpPA, KAaTyIIKM HWHIYKTHBHOCTH U
KOHJICHCATOPA.

Monens JINHUY 3IIEKTPONIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

HccnenoBanue 3aBUCMMOCTH N1EPUO/IAa MAJIBIX KOJIEOAHUHM Ipy3a Ha HUTH OT JUIMHBI HUTH U
Maccsl rpysa.

HccnenoBanue IMEpEMEHHOrO TOKa B LENM U3 IIOCIEJOBATEIBbHO  COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMmMHbIE 60JIHbL

MexaHn4yeckue BOJIHBI, YCII0BUs pacupocTpaneHus. [lepuoa. CkopocTs paciipocTpaHeHus u
JnuHa BosHBL [lonepednslie U poaosibHbIe BOJIHBI. VIHTepdepeHus u tudpakins MEXaHHIeCKUX
BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBL. YCJIOBHSA W3IIydEHHUs DJIEKTPOMArHUTHBIX BOJH. B3anMmHas

opucHTaursd BCKTOPOB E, B, V B 3HeKTpOMaFHPITHOI‘;I BouHe. CBoiicTBa SJICKTPOMATrHUTHBIX BOJIH:



OTpaKeHHe,  MpeJoMJIeHHe,  mnoysipu3auus,  audpaxnus,  uHTepdepeHius.  CKOpoCTh

3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 37I€KTPOMAarHUTHBIX BOJIH. IIpyMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIHNBI pagrocBs3u U TeneBuaeHus. Paguookanus.

DNEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHuueckue yCTpOHCTBAa M IMPAKTUYECKOE IPHUMEHEHUE: MY3bIKaJIbHblE€ HHCTPYMEHTHI,

YIbTPa3BYKOBAsl JIMarHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap, PaauoONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TIOTIEPEYHBIX U MPOJIOJIBbHBIX BOJIH.

Kone6mromeecs Teno kak MCTOYHUK 3BYKA.

HaGnronenune oTpakeHus U MpeIoMIIeHUS MEXaHUIECKUX BOJIH.

Habnmonenue nntepdepeHny U Juppakiiii MEXaHUYECKHUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGnrogenne cBsSI3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYIOM W YacTOTOU
KoJIeOaHUH.

HccnenoBanue  CBOMCTB — JJIEKTPOMArHUTHBIX — BOJIH:  OTPaXKEHHME,  IPEIOMIICHHUE,
noJsipu3anys, Judpakius, “HTepdepeHITns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsmonuneliHoe pacnpocTpaHEeHUE CBETa B OJHOPOJHON cpene.
JIyud cBeta. ToyeyHbII ICTOYHUK CBETA.

Otpaxkenue cBeTa. 3akOHBI OTpaxkeHUs cBeTa. [locTpoenue u300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3akOHBl MPEJIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHusd. [lonHoe BHyTpeHHee oTpaxkeHue. IlpeaenbHbIl yron MOJHOTO BHYTPEHHEIrO
OTPAXKEHUS.

Hucnepcus cBeta. CroxkHblil cocTaB 6eoro ceera. Ler.

CoOuparoniue W paccewBaroiye JUH3bL. ToHKass mnuH3a. DOKYCHOE paccTosiHuE U
OTTUYECKasi CUiIa TOHKOW JuH3BL [locTpoeHmne n300pakeHUil B COOMPAIONINX W PACCEUBAIOIINX
nrH3ax. Popmysa TOHKOM JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

Hpez[enLI MIPUMEHUMOCTU FCOMeTpI/I‘leCKOI\/’I OIITHUKH.



BonnoBas omntuka. HWaTepdepennmst cBera. KorepeHTHbIE HMCTOYHHKH. Y CIIOBUSA
HaOJIO/ICHUST MAaKCHMYMOB ¥ MHUHMMYMOB B MHTEP()EPCHIIMOHHOW KapTUHE OT JBYX CHUH(A3HBIX
KOT€pPEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBera. Audpakinmonnas pemérka. YciaoBue HaOMIONEHHUS — TIJIABHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA W MPAKTHYECKOE NPUMEHEHHWE: OYKH, Jyma, (QoToarrmapar,
MPOEKIIMOHHBIN arapaT, MUKPOCKOTI, TEJIECKOT, BOJOKOHHAS ONTHKA, AUPPAKIIMOHHAS PEIIETKa,
TIOJISIPOUI.

Jlemoncmpayuu

[IpsiMonHEHOE paclpoCTpaHEHHE, OTpPaXEHHWE U TpelomieHue cBeta. OnTudeckue
puOOPHI.

[TonHOE BHYTpeHHEE OTpakeHne. Moienb CBETOBO/IA.

HccnenoBanue cBONWCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

Hab6mronenue narepdepeHiinu crera.

Ha6mronenue qudpakinuu cBerta.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOUIBIO AUPPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue nokasaresns NpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3znen 6. OcHOBBI cienMAJIbLHOH TEOPHUH OTHOCHUTEIbHOCTH
I'panuibl TPUMEHUMOCTH KJlacCHYeCKOW MexaHuku. llocTynmarel crnennanbHOW Teopuu
OTHOCHUTENIbHOCTH: WHBApPUAHTHOCTh MOJYJsl CKOPOCTM CBeTa B  BaKyyMmMe, MPUHLHI
OTHOCHTEIBHOCTH DHHINITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHU M COKPAILEHUE JUTUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKOM YAaCTHUIIBI.

CBs3b MaCCHI C 3Hepr1/1e171 " UMITYJIbCOM pCHHTI/IBI/ICTCKOI‘;I YaCTHUIbI. 9Hepm;1 IIOKO.



Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul kearnmoeoii onmuKu

®otonbl. Popmyna [lnanka cBsA3M SHEPruH (OTOHA C €r0 YacTOTON. DHEPTUs U UMITYIIbC
¢doToHa.

OtxkpsiTue u uccnenopanue pororpdexra. OnbiTel A. I'. CroseroBa. 3akoHb! hoTodhDeKTa.
VYpaBuenue DiiHireliHa s potodddexra. «KpacHas rpanuna» GoTodddexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckre yCTpOWCTBA M TPAKTHYECKOE NpUMEHEeHHe: (OTOIIEMEHT, (OoTomaTyuK,
coJIHeUHas OaTtapesi, CBETOAUOI.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE C IMHKOBO MJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoToddhdexTa.

Cseronnon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. Onwitel Pesepdopaa mo paccesnuio o -yactuil. [lmanerapHas
Mojienb aroma. Iloctynatel bopa. M3nydenne m mormnomenne GOTOHOB IPHU MEPEXOe aToMma ¢
OJHOTO YPOBHS SHEPruu Ha Apyroi. Buasl cnektpoB. COEKTp ypOBHEM SHEPTUH aTOMa BOJAOPO/A.

BounnHoBsie cBolicTBa yactull. Bosuel ne bpoins. KopnyckynspHO-BOJIHOBOM Tyann3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYeHUE.

TexHuueckne yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHME: CIHEKTPaJbHBbIM aHaINU3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habnronenue nuHeHyaThIX CIIEKTPOB M3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Habnronenue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHUs Aapa. OTKpPHITHE paJUOAKTUBHOCTH.
OmnswiTel Pesepdopna mo omnpeneneHUIo cocTaBa paJloaKTHBHOTO u3mydeHus. CoiicTBa anbda-,

6€Ta-, raMmma-us3JIy4CHu. Bausaue PaaAuOaAKTHUBHOCTU HA KUBBIC OPIraHU3MBI.



OTkpeiTHE TIpOoTOHA U HelTpoHa. HyknonHast mozens siapa ['eiizenGepra—lBanenko. 3apsn
sanpa. Maccosoe uncio azapa. M3oromnst.

Anbda-pacniag. DIEKTPOHHBIM M TMO3UTPOHHBIA Oera-pacman. [amma-u3nmydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBSI3M HYyKJIOHOB B sizipe. SnepHbie critbl. JleekT Maccsl sapa.

SnepHble peakuuu. Jlenenye U CUHTE3 SAEp.

SAnepusiii  peaktop. TepmosiaepHblii cuHTe3. I[IpobimemMbl M NEPCHEKTUBBI  SAAEPHOU
SHEPreTHKU. JKOJIOTUYECKUE aCIEKThI AEPHOI SHEPTreTUKU.

OnemeHTapHble yacTUlbl. OTKPBITHE MO3UTPOHA.

MeTo1bl HaONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUL.

®yHaMeHTaIbHble B3auMoieiicTBUs. EqMHCTBO (pr3nueckoi KapTUHBI MHpa.

Texnuyeckue ycTpoWCTBa M TNMpaKTUYECKOE MPUMEHEHME: J03UMeTp, Kamepa Buibcona,
SIEPHBIN peaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie padbomul

HccnenoBanue TpekoB 4acTuil (10 TOTOBBIM (GoTorpadusim).

Pa3znen 8. DiieMeHTBI AaCTPOHOMHUM U ACTPOPUZUKHU

Otanel pa3zBUTHA acTpoHOMUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAYECHUE aCTPOHOMHUH.

Bun 3Bé31H0T0 HebOa. Co3Be3nus, IipKUe 3BE3/IBI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ComHeyHas cucTeMa.

Counnne. ConHewyHas akTUBHOCTh. Mcrounuk sHeprun ConHua W 3BE3A. 3BE3NBI, HX
OCHOBHbBIE€ XapAaKTEPUCTUKHU. Jlnarpamma «CHeKTpajbHbI KJIaCC — CBETUMOCThY». 3BE3/IbI IJIaBHOM
MOCJIEIOBAaTCIBHOCTH.  3aBHCHMOCTh  «Macca —  CBETHMOCTBY»  JId  3BE3]  TJIaBHOM
MocJe10BaTeNIbHOCTU.  BHyTpeHHee crpoeHue 3BE34. COBpEeMEHHbIE MPEACTABICHUS O
MPOUCXO0XACHUU 1 BOJItOIMK CoJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Muneunsiii [lyrs — Hama I'anaktuka. [lonoxenue u nemwxenne Connua B ["anakrtuke. Tumbl
ranakTuk. PaguoranakTuku u kBazapel. UEpHbIE ABIPHI B SApax rajJakTUK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa0O6sa. PasbOeranue ramaktuk. Teopus
bonbiioro B3peiBa. PenukroBoe usnydeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpoOieMbl acCTPOHOMUH.

Yuenuueckue nabarooenus



HaGnronenus: HeBOOPY>KEHHBIM TJIa30M C HCIIOJIb30BAHHEM KOMIIBIOTEPHBIX MPHIIOKEHUI
IUISL OTIPE/ICIICHUSI TOJIOKEHHUS HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/AHUS
CeBepHOTo noymapus u sipkue 3BE3/bL.

HaGnronenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.

O0o0maroniee NnoBTOpPeHUE

Ponp ¢u3ukn w acTpoHOMHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHONH H
ATHYECKOU cepax NesiTeTbHOCTH YeJIOBEKa, POJib U MECTO (PM3UKU U aCTPOHOMHUU B COBPEMEHHOMU
HAayyHOM KapTHHE MHpa, pojib (U3HUecKOM Teopud B (OPMUPOBAHUU MPEJICTaBICHUH O
¢bu3nueckoil KapTUHE MHUpPa, MECTO (U3MUECKONW KapTHHBI MHUpa B OOLIEM pALy COBPEMEHHBIX
€CTECTBEHHO-HAY4HBIX NPEACTABICHUIN O MIPUPOJIE.

MexnpeamerHble CBSI3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 Kkiacce ocymiecTBisercs ¢ y4€ToM
CoJIepKaTelbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTuKH, OMOJIOTUH, XUMUH, reorpaduu
U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousimusi, CBSI3aHHbIE C H3YUYEHHEM METOJOB HAY4YHOIO IO3HAHMS:
SBJICHUE, HAY4YHBIM (akT, TUnore3a, ¢u3nueckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOACHMUE,
9KCIEPUMEHT, MOJETUPOBAHNE, MOJEIb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHe (DYHKIMH: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHO€ TPUIOHOMETPHUYECKOE TOXKAECTBO, BEKTOPbl U HX
IIPOEKLUH Ha OCH KOOPAMHAT, CJIO0XKEHHE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
IIPU3HAKY [IOJJ00US TPEYTOJIbHUKOB, OIIPEENICHHE TUIOIAAN IUIOCKUX GUTyp U 00bEMa Tel.

Buonoeusa: snextpudeckue sBIEHUS B )KUBOU MPUPOJIE, KOJeOaTeIbHbIE IBI)KEHUS B )KUBOU
IIPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOW IPUPOJE, NCHCTBHE palallii Ha KHUBbIE OPraHU3MBbI.

Xumusi: CTpPOEHHE aTOMOB W MOJIEKYJN, KpHUCTaJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIIEKTPAIbHbBIN aHaIN3.

l'eocpachus: mMarHuTHBIE TOJOCA 3€MJIM, 3aJIeKM MArHUTHBIX pyl, (GoTochéMKa 3eMHOMN
MIOBEPXHOCTH, MPEICKA3aHUE 3EMIICTPCEHHUH.

Texnonoeusa: TUHUW 3JEKTpoIlepesiad, FeHepaTop MEpEeMEHHOIro TOKa, 3JIEKTPOABHUIaTelb,
UHAYKIMOHHAs Tieub, pajap, paJuoNpUEMHUK, TeNeBU30p, aHTeHHa, TteiedoH, CBY-neus,

HpOGKI_[I/IOHHBII\/'I arrapart, BOJIOKOHHAaA OIITUKA, COJIHCHHAA 6aTape;I.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO mpenmera «®dusmka» Ha ypOBHE CpeIHEro OO0Imero oOpa3oBaHHS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,

MCTAIIPECAMCETHBIX U IPCAMETHBIX O6pa3OBaTeJII>HI>IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJBbTATHI

JIngHOCTHBIE pe3yNbTaThl OCBOCHUSI yueOHOTrOo mpenMera «DU3uKa» TOJDKHBI OTpaXkaTh
TOTOBHOCTb M CITOCOOHOCTH O0YYaroNuXcsi pyKOBOJACTBOBATHCA CHOPMHPOBAHHON BHYTPEHHEH
MO3UIAEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlMd, TO3UTUBHBIX BHYTPEHHHX
yOXKJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM  IIEHHOCTSAM POCCHMCKOTO  OOIIecTBa,
pacIIUpEeHUE KU3HEHHOTO OMbITA W OMbITa ACATEIBHOCTH B IMPOIECCE PEATM3alMN OCHOBHBIX
HAMpaBJIE€HU BOCIUTATEILHOU JIEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaIaHCcKOro BOCIMTAHUSA:

chOpMUPOBAHHOCTh TPAKAAHCKOW TO3UIMKM OOydYaromierocss Kak aKTUBHOTO |
OTBETCTBEHHOTO 4YJICHA POCCUICKOTO 00IIECTBa;

MPUHATAE TPAJAUIMOHHBIX OOIIEUETIOBEYECKUX TYMAHHCTHYECKUX U JCMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpECaxX TPakJIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3alliu;

YMEHHE B3aMMOJICUCTBOBATh C COLIMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIHSIMHU U HAa3HAUYCHHUEM;

TFOTOBHOCTb K T'YMAHUTAPHOU U BOJOHTEPCKON IEATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TAaTPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, IOCTHXEHHUAM POCCUUCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBEICHUS;

CIOCOOHOCTH OIEHUBATh CUTYAIIMIO U MTPUHHUMATH OCO3HAHHBIE PEIICHHS], OPUECHTHPYSIChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B IEATEIIBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMYUBOTO OYAyIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHMS



3CTETUYECKOE OTHOILLIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOIO TBOPUYECTBA, IPUCYLIETO
¢u3nveckoit Hayke;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K pa3nu4HbM cdepam mnpodeccHoHaTbHONW JEATeNbHOCTH, B TOM 4YHCIE
CBS3aHHBIM C (DM3MKOW W TEXHHWKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oymymieit
npodeccuu U peain30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00acTH (GU3MKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) IK0JI0rHYECKOr0 BOCIIUTAHHUSI:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIBTYpPbI, OCO3HAHME TIJI00ALHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

IUIAHUPOBAHUE U OCYILECTBICHHUE JCHCTBHI B OKPYXKAIOIIECH Cpele HAa OCHOBE 3HAHUSA
LEeJeN yCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA;

paciiupeHue OmbITa JESTebHOCTH SKOJIOTUYECKOW HAampaBiIeHHOCTH Ha OCHOBE
MMEIOLIUXCS 3HAHUN 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (HU3NICCKON HAYKH;

OCO3HAHHE LIEHHOCTU HAayYHOU JIeATENbHOCTH, TOTOBHOCTh B MpOIEcCe U3yUeHUS (PU3UKU

OCYIICCTBJIATD MPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIBHOCTE HHAUBHUAYAJIBHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS
Ba3oBble jJornueckue neiicTBus:
CaMOCTOSITENIBHO (OPMYIHPOBATh M aKTyaJIM3UpPOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OTIPEIeIIATH LENU NeSTEIbHOCTH, 33]aBaTh apaMeTphbl M KPUTEPUH UX TOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTM M MPOTUBOPEUHS B paccMaTpUBaeMbIX (PU3MUECKHUX
SIBJIICHUSAX;
pazpabaTeiBaTh TIUIaH pemieHUs mpoOjemMbl ¢ Y4€TOM aHaIM3a HMMEIOIUXCS
MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTHh KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBAThb COOTBETCTBUE PE3YJIbTATOB LEISM,
OLIEHUBATh PUCKHU MOCIEACTBUH IE€ATEIbHOCTH;
KOOPJIMHUPOBATh W BBHITIONHATH pPabOTy B YCIOBHUAX pPEaTbHOT0, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPCATUBHOC MBIIIJICHUC ITPU PCILICHUH KU3HCHHBIX HpO6HeM.



Ba3oBble ncciieqoBare/ibCKue 1eiCTBUA:

BIIQJICTh HAYYHOU TEPMUHOJIOTHEH, KIIOYCBBIMU MOHATHAMH M METOAAMH (PU3NYECKOU
HayKu;

BIIQJICTh HABBIKAMH Y4€OHO-MCCIIEAOBATEIHCKON U MPOCKTHOM JIEATEILHOCTH B 00JIaCTH
(U3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUS 3a1a4
(U3HYECKOTO COJIEpIKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOI0B TIO3HAHHSI,

BJIQJICTh BUJAMHU JCSATEIBHOCTA MO TMOJYYCHUIO HOBOTO 3HAHMS, €r0 HWHTEPIIPETAIH,
MpeoOpa3oBaHUI0 M TMPUMCHCHHUIO B PA3IMYHBIX YYCOHBIX CHUTYyallUsX, B TOM YHUCIIC IPHU
CO3/ITaHUHU y4EOHBIX TPOCKTOB B 00J1aCTH (DUBUKH,

BBISIBJISITh TIPUYMHHO-CJICACTBEHHBIE CBS3M W aKTYaJIM3UpOBATh 3ajady, BBIIBUTATh
TUTIOTE3y €€ pelIeHUs, HaXOJUTh apryMEHTHhI I JI0Ka3aTeJbCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJM3UPOBATh TOJYYEHHBIE B XOJI€ pEUICHUs 3aJa4d pPe3yJIbTaThl, KPUTHYECCKH
OIIEHUBAThH UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTHh U (HOPMYITHPOBATH COOCTBEHHBIE 3a7a4d B OOpa30BaATEIHHOU JEATEIHHOCTH, B
TOM YHCJIE TPU U3YYCHUU (HU3UKH,

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PHU3HKE B MPAKTUYECKYIO 00IAaCTh KU3HEACITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEHU, TIpe/yIaraTh OPUTrHHAIbHbIE MTOAXO0AbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3aJ]auu, TOMYCKAIOIINE albTepPHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BJIQJIETh HABBIKAMU MOJXy4YeHUs WH(OpManuu GU3NYECKOTO COACPKAHUS U3 UCTOUHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh [OWCK, aHalIM3, CUCTEMaTU3alUi0 U
MHTEPIPETANI0 HHPOPMAIK Pa3INYHbIX BUIOB U (DOPM MPEACTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(OPMALIHH;

WCIOJIb30BAaTh CpeACTBAa HHMOPMALMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJIOTHHA B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/a4 C COONIOIEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, MPaBOBBIX U
ATHYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJEpXKaHUS B PpazIUYHbIX QopMmaTax ¢ yd€Trom
Ha3HayeHUs uWH(opManmuM ¥ 1ENeBOW ayIUTOPUM, BBIOMpas ONTUMAIbHYIO (GopMy

MpEACTAaBJICHUA U BU3yaJIU3alllH.



KoMMmyHukaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JeHCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA YPOKaX (PM3UKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOXO TOYKY 3PEHHMsI C MCIOJb30BAHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMAaTHUKy M METOJIbI COBMECTHBIX JCHUCTBHI C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATh LA COBMECTHOW JI€ATEIBHOCTH, OpPraHU30BBIBATH M KOOPAWHHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHMBATh Kaue€CTBO CBOETO BKJIA/a U Ka)KJIOTO YYaCTHHUKA KOMaH/Ibl B OOIIMH pe3yapTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE MPOEKTHI, OLICHUBATh MJEU C MO3WULHN HOBHU3HBI, OPUTMHAJIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEJICHHE B PpA3JIMYHBIX CHTYaLMSX,

IIPOSABJIATE TBOPYECTBO U B006pa)KCHI/IC, OBITh WHUIUATUBHBIM.

PeryasiTuBHbIe YHUBepPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranuszanms:
CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO NIEATENIBHOCTh B 00JacTu (U3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PEHICHHs] pacu€THBIX M KAa4eCTBEHHBIX 3aj]lay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOLIUXCA PECcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHU;
JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
paciupsATh PaMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MIPEANIOYTCHUH;
JieNaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATh MPHUOOPETEHHBIN OTIBIT;
CHOoCcOOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO DJPYAULIUMU B 001acTh (PU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallusIM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OLICHUBATh

COOTBCTCTBUC PC3YJILTATOB LCIISAM;



BJIaJICTh HaBBIKAMH [TO3HABATEIBHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMBbIX JCHCTBHM
U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCTIOJIB30BaTh NPUEMBI pehIeKCHHU JJIsl OLIEHKU CUTYaIluH, BEIOOPa BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATDH PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U aQpTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B mpouecce AOCTH)KEHUSI JTMYHOCTHBIX PE3Yy/IbTATOB OCBOEHHUS IMPOTrpamMMbl MO (PU3HKE
JUIsl  YpOBHsS  cpenHero oOmero oOpa3oBaHus y OOy4alolIUXCS  COBEPIICHCTBYETCS
SMOIMOHANBHBIN UHTEJUIEKT, IPpeIoJiaratoliuii copMUpPOBAHHOCTH:

CaMOCO3HAaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM AYMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ceOe;

caMoperyJiIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
WU3MEHEHUSIM U POSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMH, BKIIIOYAIOIIEH CTpEMJICHHME K JOCTHKEHHUIO LIEJIH U YCIEXY,
ONTUMU3M, HHUIIMAaTUBHOCTb, YMEHHE JEHCTBOBATHh UCXOMS U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE APYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBHICTPAWBATh OTHOLIEHHS C APYTUMU

JJIFOAbMU, 336OTI/ITBC$I, IIPOSABJIATE HHTEPECC U paspeilaThb KOH(I)J'II/IKTBI.

HNPEIMETHBIE PE3YJIBTATHBI

K koniy obyuenus B 10 kJacce npeaMerHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

JEMOHCTPUPOBATh HAa MPUMEpax pojb U MEeCTO (U3UKU B (POPMHUPOBAHUHN COBPEMEHHOMN
HAyYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeNLHOCTH JIFOZICIH;

YUUTBHIBaTh TPAHUIBI TMPUMEHEHUS M3YYCHHBIX (U3MUYECKUX MOJENei: MaTepuaabHas
TOYKa, MHEepIUaibHas CUCTeMa OTCuU€Ta, abCONIFOTHO TBEPAOE TENO, WICANBHBIM Ta3, MOJEIH
CTPOEHHMSI Ta30B, KUJIKOCTEW W TBEPABIX TEJ, TOUEUHBIN AIIEKTPUUECKHUI 3aps] NpH peluIeHUU
buznueckux 3a1ad;

pacmno3HaBaTh (hU3MUYECKUE SBIIEHUS (IIPOIECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:

PaBHOMECPHOC HW PABHOYCKOPCHHOC HpHMOHHHeﬁHOC JABHOKCHHC, CB060I[HOC nmaaCHUuE TCII,



JIBUKCHHE 10 OKPYKHOCTH, HHEpIUs, B3auMmojeictBue ten, auddysus, OpoyHOBCKOE
JBMKEHUE, CTPOCHHUE KXUAKOCTeH M TBEPIBIX TeN, M3MEHEHHWE 00BbEMa Tell MpU HarpeBaHUU
(OXJaXkICHUN ), TEIUIOBOE PAaBHOBECHE, HCIIApEHHEe, KOHCHCAI, TUIABJICHHE, KPUCTAJUTH3AIINS,
KUTIEHUE, BIAXKHOCTh BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM
cocyJie, CBs3b MEXKIy IapaMeTpamMH COCTOSIHMS Ta3a B H30MPOIEccaX, SJIEKTPHU3AIMs Tel,
B3aMMOJICHCTBUE 3apsAI0B;

OTIMCBHIBATH MEXaHUYECKOE JBIKEHHE, UCTIONB3YS (PU3MUECKUE BEIMYMHBI: KOOPIUHATA,
yTh, TEpeMeIIeHe, CKOPOCTh, YCKOPEHHEe, Macca Tela, CHJIA, UMITYJIbC Teld, KMHETHYECKas
SHEPTHs, TMOTEHIMAIbHAs JHEPTus, MEXaHWdecKas paboTa, MEXaHW4YeCcKas MOIIHOCTD; IPH
ONMMCAaHWM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJIB3YeMBIX BEIHYHH, WX
0003HAYEHHSI ¥ €JJMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpYTUMH BEJINYHHAMU;

OTHMCBIBATh W3YUYEHHBIE TEIUIOBBIE CBOWCTBA TN W TEIJIOBHIC SBIICHUS, HCIOIB3YS
¢dbu3nveckne BENWYMHBL: JaBICHHE Ta3a, TeMIeparypa, CpemHssi KWHETHYeCKas DJHEPrus
Xa0THUYECKOTO JBVDKEHHSI MOJICKYJ, CpEIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYJ, KOJHYECTBO
TEIUIOThI, BHYTPEHHSSI AHEprusi, pabora rasza, Kod(Q(UIHEHT IMOJE3HOr0 AEUCTBHS TEIIOBOTO
JBUTATENS; IPU ONTUCAHUH NMPABUIIBLHO TPAKTOBATH (PU3NUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYHUH,
uxX 0003HAYeHUS M EOUHMIIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BETUYMHAM;

OTHCHIBATh M3YyYEHHBIEC AJIEKTPUUYECKHE CBOWCTBA BEIIECTBA U AJIEKTPUUYECKHUE SIBICHUS
(mpo1iecchl), UCTONB3YST (GU3NYECKUE BEIMYUHBL: ANEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIe,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAN, pa3HOCTh NOTEHUHUANOB; IMpPU ONHUCAHUH IPABUIBHO
TpakToBaTh (U3WYECKUII CMBICT HCHOJb3YEMbIX BENUYMH, UX OOO3HAUCHUS U EIUHUIIBI;
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (PU3MUECKUE TMPOLECCHl U SBJICHUS, UCIOJB3Yysd (U3NUYECKHE 3aKOHBI U
MPUHIMILL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axonst HproToHa, 3aKOoH coxpaHeHUs
MEXaHUYECKOM SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCA, MPUHIIUI CYNEPIIO3UIIMHA CUJI, TTPUHLIUIL
paBHOMPABUS MHEPLHUATIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEI[ECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEAHENW KWHETHMYECKOW HHEPrHMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJ ¢ a0CONIOTHOM TemIepaTypoil, MepBblii 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHHUs
3JIEKTPUYECKOro 3apsijaa, 3akoH KynoHa, mpu 3TOM pa3inuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOe BhIpaKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPHHLMIBI JEHCTBUS MalIMH, HOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyarh yCIOBUS UX O€30MaCHOTO MCIOJIB30BaHUS B TIOBCEAHEBHOM KHU3HH;

BBITMOJIHATh HKCIEPUMEHTHI 0 MCCIEJOBAHUIO (U3NYECKUX SIBICHUH M TPOILECCOB C

HCIIOJIb30BAHHEM MMpAMBIX )51 KOCBCHHBIX H3MCpCHHﬁ, npu 9TOM (I)OpMy.TII/IpOBaTL



npobieMy/3agadyy ¥ TUNOTE3y Y4eOHOTO  OIKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSAMBbIE UM KOCBEHHBbIC H3MEpeHHS (PU3MUECKUX BEIWYHH, HPU 3TOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO WM3MEPEHMsT M HCIOJb30BaTh H3BECTHBIE METOMABI OIEHKH
IIOIPEIIHOCTEN U3MEPEHU;

WCCIIEIOBAaTh 3aBUCHUMOCTH MEXAY (HU3UYECKUMHU BEIMYMHAMH C HCIHOJIH30BAHHUEM
OpSIMBIX W3MEPEHUH, TNPH 53TOM KOHCTPYHMPOBATh YCTAHOBKY, (PHKCHPOBATH pPE3YJIbTaThI
MOJIy4EHHOH 3aBUCHMOCTH (PU3MUYECKUX BEIWYHMH B BHJAE TaOiHIl U rpaduKoB, JETaTh BBHIBOJIBI
10 pe3yJbTaTaM UCCIIEIOBaHUS;

coOmoaTh TpaBmia OE30MaCHOTO TpyJda NPH INPOBEAECHHM HCCIEIOBAHUM B paMKax
y4eOHOTO SKCHEepHMEHTa, Yy4eOHO-HCCIEeIOBATENbCKOH U  IMPOEKTHOW JIESTEIbHOCTH C
HCI0JIb30BAHNEM U3MEPHUTENIbHBIX YCTPOUCTB U JIa00OpaTOPHOTO 000pYyI0BaHMUS;

pemaTh pacdy€éTHBIC 3aMa4yd C SIBHO 3aJaHHON (U3UYECKON MOJENbI0, HCIONb3Ys
¢bu3nveckre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJN3a YCIOBHS 3aJaddl BEIOMPATH (PH3HUECKYIO
MOJIeNb, BBIIENATh (DU3MYECKHE BEIMYMHBI U (OPMYIIBI, HEOOXOIMMBIE ISl €€ pelieHHs,
MIPOBOJIUTH PACUETHI M OIICHUBATH PEATbHOCTH TOTyYSHHOTO 3HAYCHUST (PH3MUECKON BEITHUMHEI;

pelaTh KaueCTBEHHbIE 3a/laud: BBICTPAUBATh JIOTMYECKH HEINPOTUBOPEUMBYIO LIETIOYKY
paccyKJeHHUI ¢ ONIOPOH Ha N3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMS,;

UCIOJb30BaTh IPU pEIIEHUH Y4YeOHBIX 3aJady COBPEMEHHbIE HMH()OPMAIMOHHBIE
TEXHOJIOTUU JUIl TNOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U TNPEACTaBICHUS Y4eOHOU U
Hay4YHO-TIONMYJISIPHOW MH(POPMALMHU, MNOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyr0 HH(OpPMAILHIO;

IPUBOAMUTH IIPUMEPHI BKJIAJa POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE
HayKd, 00bSICHEHHUE ITPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHE 3HAHUA 1O (U3MKE B IIOBCEAHEBHOM JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MIPU OOPALEHUHU C TPUOOpPaAMH U TEXHUUYECKUMHU YCTPOUCTBAMHU, JUIs
COXpaHEHHUS 3JI0POBbsI U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpene;

paboTaTthk B TpylIe C BBIIOJHEHUEM pa3IMYHbIX COLMAIBHBIX pOJeH, IUIAHUPOBAThH
paloTy Trpymmbl, palMOHAIBHO pACHpelesaTh OOS3aHHOCTH U IUIAHUPOBATh JESITEIbHOCTh B
HECTAaHJAPTHBIX CUTYallUsX, aJCKBAaTHO OLEHMBATH BKJAJ KaXXJIOTO W3 YYAaCTHUKOB TPYMIHBI B
peleHre paccMaTpuBaeMOi POOIEMBI.

K xoHiy o6yuenust B 11 kj1acce npeniMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MPUMEPaAX pojb U MECTO (PU3MKH B (OPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKM M TEXHOJIOTHi, B MPAKTUYECKOMH

ACATCIBHOCTH Jno,ueﬁ, OECJIOCTHOCTDb U €INHCTBO (I)I/I3I/I‘{eCKOI‘;I KapTUHBI MUPA,



YYUTHIBATh TPAHUIBI MPUMEHEHHS HM3YYCHHBIX (U3UYECKUX MOJENeH: TOYeuHBIN
BHGKTpI/I‘-IeCKI/Iﬁ 3apsad, Jy4d CBCTa, TOYEYHBIM HCTOYHUK CBCTa, AACpHAsd1 MOACJbL aroma,
HYKJIOHHAadg MOJCJIb aTOMHOTO s[ipa IIPpU pCIICHUN (1)H31/II-IGCKI/IX 3aga4,

pacmno3HaBaTh (hU3MUYECKUE SBIICHUS (IIPOIECCH) U OOBACHATHh MX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMHUKH ¥ KBAHTOBOU (DU3UMKH: AJIEKTPUUYECKAs MPOBOJIUMOCTD, TEIJIOBOE, CBETOBOEC,
XUMHNYECKOEC, MAarHmTHOC HeﬁCTBHﬂ TOKa, BBaHMOHeﬁCTBHe MAarauToOB, OSJICKTPOMArHUTHAaA
WHAYKIMSA, JEHCTBME MArHUTHOTO TOJISI HAa NPOBOJAHUK C TOKOM M JIBHUKYIIMICSA 3apsii,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSIMOJIMHEHHOE PAaCcIpOCTPAHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHuns, AUPpPaKus U TOJSIpU3AIMS CBETa, AUCIEPCHUS CBETA,
dboTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHASI M HCKYCCTBEHHAS PaJIMOAKTUBHOCTB;

OINMHCbIBATh U3YUYCHHBIC CBOHCTBa BEIIECTBa (BJ'IGKTpI/I‘-ICCKl/Ie, MAarduTHBIC, OIITHYCCKHUC,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCTIOJIB3YS  (DU3MYECKUE BEIMYMHBI: OJJICKTPHUYCCKUH 3apsj, CWIa TOKa, D3JICKTPUYECCKOE
HaNpsDKEHHE, JIEKTPUIECKOE CONPOTHUBIICHHE, Pa3HOCTh MOTEHITHAJIOB, IIEKTPOABIDKYIIIAs CHIIA,
pa60Ta TOKAa, MHAYKOWA MArdiuTHOIO IIOJIA, CHJIa AMHepa, cuiia HopeHua, HHAYKTUBHOCTDH
KaTyIIKH, SHEPTHs AJIEKTPUYECKOT0 W MAarHUTHOTO TOJIeH, TMEepHOJ]] W 4YacToTa KojecOaHWid B
KoJIe0aTeIbHOM KOHTYpE, 3apsii U CHJIa TOKAa B MPOIecCe TApMOHUYECKUX DJICKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSHHE W ONTHYECKas CWJIa JIMH3BI, MPH OMUCAHWU MPABHIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT HCIOJB3YEMbIX BEIHYUH, WX OOO3HAYCHUS ¥ CIUHHIIBI,
YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PH3MUECKYIO BEJTHUUHY C IPYTUMU BEIINYHHAMM;

OINHCBHIBATh HM3y4YCHHBIC KBAHTOBBIC SIBICHHUS W TIPOIIECCHI, HCIONB3yS (DU3HUYECKHE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETa, SHEPTHS U
UMIyinbCc (GOTOHA, TEPUOJ IOJIypacrajna, SHEPTUsl CBS3M ATOMHBIX SsAEp, NPH ONHUCAHHU
MPAaBHJIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIIOJIB3YeMbIX BEIMYHMH, WX OOO3HAYCHUS U
CIMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIME TAHHYIO (U3UYECCKYIO BEIUYHMHY C JIPYTUMHU
BEJIMYMHAMH, BBIYUCIISTH 3HAYCHUE (PU3UICCKOI BEITHUUHBI;

aHAJM3UPOBaTh (PU3UYECKUE MPOIECCHl M SIBICHUS, UCTOJB3Yys (DU3MYCCKHE 3aKOHBI M
OpuUHOUNBL: 3akoH OMa, 3aKOHBI TMOCIEAOBATEIBHOTO U MAPAICIBHOTO  COCIUHEHUS
MPOBOJAHHUKOB, 3akoH JDkoyns—JIeHna, 3akoH 9JEKTPOMArHUTHOM  WHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIpPOCTPAHEHUs CBETa, 3aKOHBI OTPAXKEHHS CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeHHa st (GoTtodddeKrTa, 3aKOH COXpPaHEHHS DJHEPIrHH, 3aKOH
COXpaHEHHUs WMITyJIbCa, 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHECHHUS
MaccoBOTO 4YHCIIa, TOCTyaaThl bopa, 3aKOH paJMOaKTUBHOTO pacmajia, MpH STOM pa3iuyarh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBL,

001acT) IPUMEHUMOCTH,



ONPE/EIATh HAlpPaBICHUE BEKTOPAa MHAYKIUU MArHUTHOIO IOJIS IPOBOJHHUKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenua;

CTPOUTH U OIIMCHIBATh U300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€PKaIOM, TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTBI 0 HMCCIEJOBAHUIO (U3NYECKUX SIBICHUH M TPOIECCOB C
UCIOJIb30BAHUEM  MPSAMBIX U  KOCBEHHBIX HW3MEpPEHWil: Mpu 3ToM  (opMylInpoBaTh
npobieMy/3agady ¥ TUNOTE3y Y4EeOHOTO IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TIPSIMBIE M KOCBEHHBIE HM3MEpeHHsS (PU3MUECKUX BEJIWYHH, TPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIOJIb30BaThb W3BECTHBIE METOJbl OIEHKH
MIOTPEITHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTH  (U3WYECKUX BEIMYMH C HCIHOJB30BaHUEM MPAMBIX
U3MEpPEHUM: MpPH 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHUpPOBATh pe3ybTaThl MOJIY4EHHOMU
3aBUCHUMOCTH (HU3MYECKMX BEJIMYMH B BHAE TaOnul u TpaduKoB, JeiaTb BBIBOJABI IO
pe3yibTaTaM MCCIeI0BaHHUS;

coOmogaTk mpaBuiIa 0O€30MacHOr0 TpyAa NMpH MPOBEIEHHHM HCCIEJOBAHUN B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTb pacy€THbIE 3aJaud C SIBHO 3aJaHHON (HM3UYECKON MOJENblo, HCHONIb3Ys
(Gu3nyeckre 3aKOHbI U NPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIIENATh (PU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HaUeHUs (PU3UUECKON BEJINYHHBI,

pelaTs KauyeCTBEHHBIE 3a/layd: BBICTPAaUBaTh JIOTMUECKU HEIMPOTUBOPEUYMBYIO LIETIOYKY
paccyXKJeHUI ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBIICHMS;

UCIOJb30BaTh IPU pEIIEHUH Y4YeOHBIX 3a7ady COBPEMEHHble HH(OPMAIMOHHbIE
TEXHOJIOTUU [yl TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U NPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW HMH(pOPMALMU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OPMAIHIO;

OOBSICHATh NPUHLMUIBI JEUCTBUS MAIUH, NPHOOPOB M TEXHUYECKHX YCTPOMCTB,
pas3nuyarh ycioBUs UX O€30aCHOTO MCIIOJIb30BaHUS B IOBCEJHEBHOM KU3HU;

MPUBOANUTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHE 3HAHUSA MO (U3MKe B TOBCEAHEBHOM JKU3HU IS
oOecrieueHns 6€30MaCHOCTH MPU 0OpaIIEHUH ¢ TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;

paboTaTh B TpylIe C BBIIOJHEHUEM pPa3IMYHbIX COLMAIBHBIX pOJIeH, IIaHUPOBAThH

pa60Ty IpYIIibI, PAaUOHAIIBHO PpaclpeaCIsATb 00SI3aHHOCTU H IJIaHUPOBATh ACATCIIBHOCTL B



HCCTAHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATH BKJIAJ KaXXAOTO0 M3 YYACTHUKOB I'PYHIIBI B

peLICHUE pacCMaTpUBaeMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
11 ®u3rKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 h Ep:j;:;i%iilru 17541bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 O 10 1
CHOBBL TEPMOTHAMITIEH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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
Paznea 4. DJJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 1
UeKTpoCTaTH 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
MaruautHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHW4eCcKHEe U 3JIEKTPOMArHUTHbBIE 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIMATIBHON TEOpUU 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro mno pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTBhl KBAHTOBOUW ONITUKH 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41c97c



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

bubmuoreka [JOK

4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A
3 TOMHOEC SIIPO > https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 Obobuaiouee nosTopene 4 ﬁﬁlgff/ﬁﬁiﬁﬁnmug?c
Hroro no pazneny 4
PezepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
N Koun4yecTBo yacos Jlata DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonrTpoabnbie | IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
duzrka — HayKa 0 MPUPOJIE.
Hayunsie MGT(})[;I)I HO?I,)HBI,DHI/JIISI 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIEro MUpPa
Ponb u Mecto pusuku B
(hopMUpPOBaHUHU COBPEMEHHOM bubmuorexa [JOK
. 1
HAYYHOW KapTHHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBMKEHHUE.
OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bu6mmoreka [IOK
nemkenus. [lepemerienue, https://m.edsoo0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnmuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c372e
CBoboaHoe majieHre. Y CKoOpeHue 1 bu6mmoreka [JOK
CBOOOJHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc
EEE?K(ZII{I;H:EI;:: HBH)KerIe' 1 bu6mmoreka [JOK
DUEATLHOH TOR 1O https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[IprHIMIT OTHOCUTEIBHOCTH 1 bu6mmoreka [JOK

lNanunes. UnepumanbHble CUCTEMBI

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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otcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

9 CYIepIIO3UINH cuil. Bropon 3akoH bubmmorexa LIOK
y https://m.edsoo.ru/ff0c3be8
HeroTona ans MarepuanbHOW TOUKU

10 Tperun 3akon HerotoHa ju1st bubnuorexa [JOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TSKECTH. HeEBa;I KOCMHYECKast Brbmiorexa LIOK

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

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

13 TpeHus. Cuiia CONpOTUBIIECHUS ITPU bubnuoreka [IOK
JIBUKEHUH TeJIA B )KANKOCTHU WJIU https://m.edsoo0.ru/ff0c3f76
rase
[TocTynarenbHoe U BpaliaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tesa. MoMmeHT cuitbl. [11edo chitbl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHUS TBEPAOIO Teja
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MarepHanbHOI Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUU

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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[ToTeHumanpHas 3HEPIUs ypyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanpHbIE U
HEeTNOTeHIHaIbHbIe CHITbI. CBSI3b
paboTHI HETTOTEHITUAIBHBIX CHIT C
M3MEHEHHEM MEXaHHUECKOH
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpaHEHHS MEXaHUYECKOW SHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenmoBanue CBsI3M pabOTHI CHITHI
¢ U3MEHEHNEM MeXaHNIEeCKOH
SHEPIruU TeJla Ha MPUMEpPE
pacTsHKEHUSI pE3UHOBOIO HKTyTa»

20

KonTtponsHas padoTa o tTeme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep ABUKCHUS U
B3aHMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJIBIX TEIl

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

TemoBoe paBHOBecue. TemnepaTrypa u



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

e€ usmepenue. lllkana remneparyp
Lenbcus

Wneanpusii raz 8 MKT. OcHoBHOE

bubmmoreka [{OK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEN KUHETUYECKOM SHEPrUuun bubnuorexa [JOK
JIBMDKCHHUSI MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanmpToHa. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota «lccnenoBanue
28 3aBHCHMOCTH MEXIY MapaMeTpaMu
COCTOSIHUS Pa3peKEHHOT0 Ta3a
H3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
29
rpaduuecKoe MpeIcTaBICHHE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U
30 crroco0n1 e¢ m3meHenus. KoamdaecTBo bu6mmoreka [IOK
TEIUIOTHI U paboTta. BHyTpeHHSIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza
31 Bupl Temonepenaun bubmorexa [JOK
https://m.edsoo.ru/ff0c5¢c36
VY enpHas TENI0EMKOCTD BEILIECTBA.
32 K(I)[J'H/I‘ICCTBO TEIUIOTHI TIPH B bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc
33 IIepBblil 3aKOH TEPMOJUHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30TpoLieccaM https://m.edsoo.ru/ff0c5efc
34 HeoOGpatumocTs nporieccoB B bubnuorexa [IOK
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npupoje. Bropoit 3akoH
TCPMOJUHAMHUKN

https://m.edso0.ru/ff0c6230

[Tpunnun nevicteus u KII/ TerumoBoi

bubmmoreka [{OK

3 MaIIHHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH

38 O6o0matomuii ypok «MostekynsipHast bubnuoreka [JOK
¢du3rka. OCHOBBI TEPMOTUHAMHUKI https://m.edsoo.ru/ff0c6938
KonTtponsHas padoTa o teme

39 <<MOJ'IpeKy.]'ISIpH§$I ¢usuka. OCHOBBI Bubnuorexa LIOK

https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuoreka [JOK
Hcnapenvie u KUTICHHE https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJI&YKHOCTh BO3/lyXa. HackImeHHbBIH bubmorexa [IOK

https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe Tela. AHU30TPOITHS bubnuoreka [JOK
CBOMCTB KpHcTaiioB. JKuakue https://m.edso0.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIA3AIIHSL.

43 V nenpHasg Tel'IJ'II())Ta HJIaBJIe}IIlI/I;I. bubmorexa [JOK

https://m.edsoo.ru/ff0c6708
Cybnumarnus

44 VYpaBHeHHe TEIIOBOro OanaHca Bubnnorexa HOK

https://m.edsoo.ru/ff0c6820

45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc
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3aps0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmoreka [{OK

46 MOJTYITPOBOJIHUKHU. 3aKOH COXPAHCHHS https://m.edsoo.ru/ffcebee
AIEKTPUUECKOTO 3apsia
B3anmonercTBue 3apsiioB. 3aK0H
47 KynoHa.HToqeqHLH/fI;nﬂeKTpH%CKHH“ Brbmiorexa LIOK
https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnnorexa [JOK
AIIEKTPUUYCCKUX TOJICH. JIMHUU https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PabGora cun a5ekTpocTaTHIecKOoro
49 TOJISI. HOTeHIII/IaJ'I?Pa3HOCTI) bubamorexa LOK
https://m.edsoo.ru/ff0c6f00
MMOTCHIINAJIOB
[IpoBOMHUKH U TUAICKTPUKA B
50 3HI)6KTpiCTaTHquOM nolle. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JlusnekTpuyueckasi IpOHUIIAEMOCTh
. bu6mmoreka [JOK
51 DnekrpoeéMkocTb. KoHnmencarop https.//m.eds0o.ru/ff0c7126
ONEKTPOEMKOCTD ILIOCKOIO
52 KOHﬂeII-)IcaTOpa. DHeprus 3apsHKEHHOTO Bubmuorexa LIOK
https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "M3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IocTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHune cMEIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenmna

bu6moreka [IOK
https://m.edso0.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHbiit ypok. KonTposibHas
pabota o Teme "DaeKkTpoauHaMuka /
Bcepoccuiickas mpoBepodHas padoTa

bu6mmoreka [JOK
https://m.edso0.ru/ff0c8c56

60

O6o06maromuit ypok
«nexTpoauHamuka» / Becepoccuiickas
npoBepoyHas paboTa

bubnuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs IPOBOAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COIPOTHBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIpOBOJUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTpUUECKUU TOK B BaKyyMe.

62 . 1
CBouCTBa IEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

63 IpUMECHast MpoBoAUMOcTh. CBOMCTBA 1 bubnuorexa [JOK
p—~n-nepexoxa. [ToynpoBoHUKOBbIE https://m.edsoo.ru/ff0c84ae
npuOOpHI
DNEKTPUUECKUN TOK B PACTBOPAX U

64 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuoreka [JOK
DIEKTPOSUTHYECKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DneKTponu3
DIIEKTPUYECKUH TOK B ra3ax.

65 CamMOoCTOSITENNbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTEILHBIN pa3psil. MoTHHS. https://m.edsoo.ru/ff0c84ae
[Inazma
DNEeKTpUYECKUEe MPUOOPHI U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [JOK
npuMenenwue. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTposnsHas paboTa 1o teme

67 «Qnekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
AIIEKTPHYCCKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»

68 PesepBHblit ypok. O6o0maromumii ypox 1 bu6mmoreka [JOK
o Temam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue H3yveHns o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
[TocTOsIHHBIC MAarHUTHI M KX
B3auMOJIeiicTBUE. MarHUTHOE T0JIe. 1 bubnuorexa [JOK
BekTop MarHuTHOW UHAYKIMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHOW WHIYKITUU
MarauTHO€ 10Jie MPOBOJIHUKA C
ToKOM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3aumoeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubmuorexa [JOK
MArHUTHOT'O TIOJISI KATYIIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amriepa.
Hz6opI:1TopHa;1 pabora «I/ICCJ'ICIIOI]:aHI/Ie 1 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0c9ac0
NeMCTBUS MOCTOSIHHOIO MarHuTa Ha
paMKy ¢ TOKOM»
I[Z[]::II;TBI/IG MarHMTHOTO TOJIS Ha . BuGmmorexa [OK
YULYIOEH SapAACHIYIO HacTHily: https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6oTa cuibl Jlopenia
DnexTpoMarHuTHast UHAYKIus. [ToTok
BEKTOpa MarHuTHOW nuaykuuu. J/C 1
WHIYKIHUA. 3aKOH IEKTPOMArHUTHOM
unaykuuu Papanes
JIaGopatopHas pabota «VccienoBanue 1 1 bubnuoreka [IOK



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

SIBJICHUSI DJIEKTPOMArHUTHOM
WHIYKIIUW

https://m.edsoo0.ru/ff0cal50

NuayKTUBHOCTS. SIBIEHUE
camounaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU €
TOKOM. DJIEKTPOMArHUTHOE TI0JIE

bubmmorexa [{OK
https://m.edso0.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JIIEKTPOMArHUTHI, JIEKTPOIBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1€Yb

10

O6o06maromuii ypok «MarautHoe
rnoJie. DJIEKTPOMarHuTHasI HHIYKIUSD)

bu6moreka [IOK
https://m.edsoo0.ru/ff0cab82

11

KonTtponsHas padoTa o Teme
«MarsuTtHoe€ nozJe.
DNeKTpOMarHUTHAs MHIYKLIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOgHBIE MEXaHUYECKUE
KojeOanus. "'apMoHnYecKue
KoJicOaHus. YpaBHEHHUE
rapMOHUYECKHX KOJICOaHUH.
[IpeBpaienue sHeprUn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota «MccnegoBanue
3aBUCHUMOCTH MEPH0/Ia MAJIbIX
KoJiebaHuil Tpy3a Ha HUTHU OT JJTUHBI
HUTHU U MacChl Tpy3a»

14

Kone6arenbHbd KOHTYp. CBOOOJHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUs B
ujearbHOM KojeOaTeIbHOM KOHTYpE.
AHanorust MeX1y MEXaHHYECKUMU U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
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

QJICKTPOMArHUTHBIMU KOJIEOAHUSIMHU

15

®opmyna ToMmcoHna. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOanusax. BeiHyXIeHHbIE
MeXaHUUecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)IG BJICKTpOMaFHI/ITHI)IC
KoJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepemenHbIn TOK. CHHYCOMAABHBIA
MepEeMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIITIUTYTHOE U
JIEWCTBYIONIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEHUs

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussocTso,
nepeaayda u norpedaeHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE AMEKTPUIECKOTO 3BOHKA,
reHepaTopa MepeMeHHOro TOKa, JIMHUN
aNeKTponepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
IIPOU3BOACTBEC JJICKTPOOHCPIUH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOSHECPIUU B MOBCEAHEBHOU
KHN3HH

21

MexaHuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pacpoCTpaHEeHUsI U ITTUHA BOJIHBI.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4



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

HOHCpC‘-IHBIe 1 PO AOJIbHBIC BOJIHBL

3Byk. CkopocTh 3ByKa. [ poMKOCTh

bubmuoreka [JOK

22
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
3 )
23 cuortrsa n cxopoers. s | biorera L1OK
POCTE. https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATHUTHBIX BOJIH
[TpuHIUIIBE paTUOCBI3U U
24 TeneBueHus. Pa3Butue cpencts
cBs3u. Pagnonokanms
o5 KonTponsnas paborta «Konebanus u bubnuoreka [IOK
BOJTHBI» https://m.edsoo.ru/ff0cc6f8
H o
I e
AHODOA PEAs: https://m.edsoo.ru/ff0cd350
HUCTOYHHK cBeTa. JIyd cBeTa
O .3
27 cnera. Hoerpoese motpaces biGmiorera LIOK
' P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenominienue crera. [TonHoe
BHyTpeHHee oTpakeHue. [IpenenbHbin bubnuorexka [JOK
28
yroJI TIOJIHOTO BHYTPCHHETO https://m.edsoo.ru/ffocd7{6
OTpaKCHUS
JlaGopaTtopHas paborta «3mepeHue bubnnorexa [JOK
29
[OKa3aTelIs MPEIIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JI T § i
I e
+ POPMY. ’ https://m.edsoo.ru/ff0cddle
YBenuueHue JTUH3bI
31 JlaboparopHas pabota «MccnegoBanue

CBOMCTB M300pakKeHUH B IMH3AX»



https://m.edsoo.ru/ff0ccc0c
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

Hucniepcus ceera. CIIOXKHBIH cOCTaB
6enoro ceeta. L{ger. Jlaboparopuas

32 pabora «Habmronenue aucrepcun
CBETa»
33 WuTepdepennus cera. Audpaxims bubnuorexa [JOK
ceta. JludpaxironHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TorepeqHOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U yCTPOiicTBa U
yCIIOBHS WX 0€30MMaCHOTO MPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuorexa [JOK
CIIeIUATbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTENILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameieHue BpeMeHT/I u cIc))KpameHHe bubmorexa OK
https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 ‘laCTII)/II_[BI. CB5[3I>y Macfm C DHEpPTUEH U bubmmorexa [JOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrusi MoKos
KonTtponsnas pabora «OnTuka.
39 OCHOI;LI cneulfaanoﬁ TEOPUH bubmorexa [IOK
https://m.edsoo.ru/ffocf6f0
OTHOCHUTEIbHOCTH
40 ®otonbl. opmyna [Tnanka. Dueprus bubnunoreka [JOK
Y UMITYJIEC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIE0BAHNE
41 ¢dorosrpdekra. OnbiTor A. T bubamotexa LIOK

Cronerosa

https://m.edsoo.ru/ffOcffc4



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

3akonbl hoTodddekra. YpaBHEHHE

. g bubnmoreka [JOK
42 duturrerhia it GoTodperTa. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» goroaddexra
aBiieane ceeta. OnbiTe 11. H.
43 JII[e6eL[eBa. XUMHAYECKOE IEUCTBUE bubmmorexa [TOK
https://m.edsoo.ru/ff0d04a6
CBETa
TexHnueckne ycTpoicTsa u
44 MPAKTUYECKOE MPUMEHEHHE:
(boToreMeHT, (HOTOIATINK, COTHEUHAS
Oarapesi, CBETOINO
45 Pemenne 3agau mo reme «QJI€MEHTBI bu6moreka [IOK
KBAHTOBO OITHKN https://m.edsoo.ru/ff0d0302
Mopens aroma ToMcoHa. ONBITHI
46 Pesjp(bopna 0 PACCESTHUIO O-YaCTHII. Bubnuorexa LIOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas MoJieb aToMa
bu6mmoreka [IOK
47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u mornomnieHne (GOTOHOB
48 npn};[qepexoz[e aTOM:I c oz[Hc()li"o YpOBHS Bubmmorexa LIOK
. https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha IpYyroil. Buasl criekTpos
BonHoBbI€ cBOMCTBA YacTull. BoJIHEI
49 ne bpouns. KopryckyisspHO-BOITHOBOH bubnnoreka [JOK
nyanusM. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3Ty4eHHE
OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
50 Pe3eI;rJ(popz[1;1J rf[o OTNPEIEIICHUIO COCTaBa Bubmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO U3TYYCHHS
51 Csowucrsa anb(da-, 6era-, ramma-



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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

u3nydeHus. BiusHue
paaMOaKTUBHOCTH Ha )KUBbIC
OPraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbha-pacma.
DNEKTPOHHBIM U MMO3UTPOHHBIW OeTa-
pacnaz. I'aMma-u3nydeHue

bubmmoreka [{OK
https://m.edsoo0.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B SIIpe.
SAnepHble peakuuu. S nepHpIM peakTop.
[IpoGnembl, mepCIeKTUBEI,
9KOJIOTHYECKHE ACTIEKTHI SIAEPHON
SHEPTreTUKHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHble YacTulbl. OTKpBITHE
Mo3uTpoHa. MeTtoabl HAOMIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyrasliii cton «@yHaaMeHTaIbHbIE
B3auMoOaeucTBUI. EquHCTBO
(bu3nyecKOu KapTUHBI MUpa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMUHM. Bu 3BE€31HOTO
HeOa. Co3Be3nus, IpKUE 3BE3IBI,
IUIAHETHI, X BUAUMOEC JBHIKEHUE.
CoiHeyHas cucreMa

56

Counuie. CoHeuHast akTUBHOCTb.
Hcrounnk sHeprun CoJiHIA U 3BE3]T

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/bI ITIaBHOW
IIOCJIEI0BATEILHOCTU. BHyTpeHHEee



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

cTpoeHnue 38€311. COBpeMEHHbIE
MIPEJICTABJICHHS O IPOUCXOXKICHUU H
spostrory CoJIHIA U 3BE3 T

58

Muneunbin [Iyte — Hama ["anaktuka.
[Tonoxenue u apmxenue CoyiHLa B
lNanakTtuke. ['anaktukn. YepHble ABIPBI
B s/Ipax raJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie mpo0OiieMbl aCTPOHOMUHT

61

KonTtponpHas padota «51eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku n
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
3THYECKOH cdepax esTeIbHOCTH
YeloBeKa

63

O6o06matomuii ypok. Poss 1 mecto
(U3UKU ¥ ACTPOHOMUH B COBPEMEHHOM
HAyYHOH KapTUHE MUpa

64

O6o06maromuii ypok. Ponb
¢u3nueckoit Teopuu B GopMHUPOBAHUH
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa

65

Oo6o06uaromuit ypok. Mecto
¢bu3nyecKkoi KapTUHBI MHpa B 001IeM




PsAly COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX [IPEJCTABICHUN O IIPUPOLC

PesepBHBbIl ypok. MaruutHoe noJe.

66 1
DNeKTpOMarHUTHas MHIAYKLUS
PesepsHblit ypok. Ontuka. OCHOBBI

67 CIEIMAILHOM Teoprun 1
OTHOCHUTEJIbHOCTH
Pezepusblii ypok. KBantoBas usuka.

68 SHGI\I/I)GHTI)I}::)TPOHOMI/II/I " ! 1 bubmuotexa LIOK

https://m.edsoo.ru/ff0d1784
acTpou3UKI
OBIIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI OCBOEHHUsI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrPaMMbI CPeTHEr0 001Iero 00pa3oBaHus

10.1

JleMOHCTpHpOBATh Ha PUMEPAX POJb U MECTO (GU3UKU B (POPMUPOBAHUH
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B Pa3BUTUHU COBPEMEHHOU

TEXHUKHU U TEXHOJIOTH, B TPAKTUUYECKOU EATEIIBHOCTH JIFOJAEH

10.2

Y4uThIBaTh TPaHUIBl NPUMEHEHUS] H3YyYEHHBIX (U3MUECKUX MOJIENIEH:
MarepuaigbHas TOuYKa, WHEpUHUadbHAs CHUCTeMa OTcuéra, aOCOIIOTHO
TBEPAOE TEJO, WACAIBHBIN ra3; MOJEIH CTPOCHHUS Ta30B, KUIAKOCTEH U
TBEPABIX TeEJN, TOYEUHBIA DIEKTPUUYECKHNA 3apsifi — TIpU PEIIECHUU

(bu3znueckux 3aaa4y

10.3

Pacnio3naBath Qu3nueckue sBIEHUs (MPOIECCH) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON Teopuu
CTPOEHMsI  BellecTBa W DJJEKTPOJUHAMHUKH:  pPaBHOMEPHOE U
PaBHOYCKOPEHHOE NMPSIMOJMHENHOE ABMIKEHUE, CBOOOIHOE NaJeHUE Tell,
JBIDKEHUE 110 OKPYKHOCTH, MHEpIUs, B3auMoJeicTBue tein; quddysus,
OpOYHOBCKO€ [BW)KEHHE, CTPOECHUE JKUIKOCTeH M TBEPABIX Tel,
U3MeHeHHe o0bEMa Ted MNpU HarpeBaHUM (OXJIAXKJEHUH), TEIUIOBOE
paBHOBEcHEe, HCHApeHue, KOHAEHCalus, IUIaBIEHHE, KpUCTaIU3alLus,
KUIIEHUE, BJIAXKHOCTh BO3/yXa, IOBBIIIECHUE JaBIEHHUsS ra3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXJy IapaMeTpaMHu COCTOSHUS

raza B U30IIponeccax; 3JICKTPpHU3alus TCI, B3aHMOHeﬁCTBHe 3apsAa0B

10.4

OnuceIBaTh MEXaHHYECKOE ABUIKCHUC, UCIIOJIb3Ys1 (I)I/ISI/I‘IeCKI/Ie BCIINYUHBIL:
KoopAuHara, IyTb, IEPEMCHICHUE, CKOPOCTb, YCKOPCHUEC, MacCCa TCJla,
CuJjia, UMIIYJIbC TeEJIa, KUHCTUYCCKAA SHCPTHsA, NMOTCHUUAJIbHAS SHEPTUA,
MCXaHHNYCCKasd pa60Ta, MCXaHHYCCKasd MOIIHOCTb, IIpU OIIMCAHHUU
IIpaBUJIbHO TPAaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCIIMYUH, UX
0003HAYCHHS H CINMHUIIbBI, HAXOIUTH (I)OpMYJ'ILI, CBA3BIBAIOIIUC JAHHYIO

(I)I/ISI/I‘IGCKYIO BCJIIMYNHY C ApYTUMH BCIIMUNHAMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA T€I U TEIJIOBBIC SABJICHUA,
HCIIOJIb3 Y (1)1/131/1‘-ICCKI/IC BCJIMYUHBI: HABJICHUEC Ta3a, TEMIICpATypa,
CpeaHsAd KHUHCTHUYCCKasd OJOHCPIrud XaOTHUYCCKOIo MABHIKCHUSA MOJICKYI,
CpCAHCKBaApATUYIHAA CKOpPOCTb MOJICKYII, KOJIHNYCCTBO TCIIJIOTHI,

BHYTpPEHHSSl dHeprus, padora rasza, Kod((UIHEHT MOJIE3HOTO JIEHCTBUSA




TEIJIOBOI'O  JBUIaTeNs; IpU ONHUCAHUM IPaBUJIBHO  TPAaKTOBAaTh
(U3NYeCKUil CMBICT HCHOJB3YEMBIX BEIUYMH, HX O00O3HAYCHHUS U
€IMHUIBI, HAaXOAUTh (OPMYJBI, CBS3BIBAIOUINE JNAHHYIO (HU3UYECKYIO

BCJIIMYMHY C APYTrUMHU BCIMYUHAM

10.6

OnuceiBaTh ~ U3y4EHHBIE  DJEKTPUUECKHE CBOMCTBA  BEIIECTBA W
AIIEKTPUYECKHE SBICHHS (IIPOIECCHI), UCTIONB3YS (PU3UUECKUE BEINIHHBI:
JNEKTPUYECKUN 3apsif, DNIEKTPUYECKOE II0JIe, HANpPsLDKEHHOCTh IIOJIA,
INOTEHIMAJl, Pa3sHOCTb IOTCHIMAJIOB, IPU ONMCAaHUU IIPABUIIBHO
TpPakTOBaThb  (U3MYECKUIl  CMBICI  HCHOJB3YEMBIX  BEJIUYMH, HUX
0003Ha4YeHMs] U €AMHHUIIbI; YKa3bIBaTh (JOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO

(U3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

10.7

aHAIM3UPOBATh  (U3MYECKHUE TMPOLECChl U SIBICHUS,  HCIOJb3YS
(u3nueckre 3aKOHbI U MPHUHLMIBL: 3aKOH BCceMUpHOro tsrorenus, |, Il u
Il 3akonbl HbroTOHA, 3aKOH COXpaHEHUS MEXaHMYECKOW 3HEPIuu, 3aKOH
COXPAaHEHHS HMIIYJbCa, MPUHUUIN CYHEPHO3ULIHUU CWJI, [PHUHIIMII
paBHOMpaBUsl ~ MHEPUUAIbHBIX  CHCTEM  OTCUéTa;  MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOECHHS BEIIECTBa, Ta30BbIE€ 3aKOHBI, CBS3b
CpeAHel KHHETHMYECKOM SHEepruM TEeIUIOBOIO JBM)KEHUS MOJEKYl ¢
aOCOJIIOTHOW TEMIIepaTypol, TEpBBIM 3aKOH TEPMOJWHAMHKH; 3aKOH
COXpaHEHHMs JIEKTPUUECKOTO 3apsiia, 3akoH KyrnoHa; npu 3ToM pa3inuyarb
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4eCKOE BBIPAKEHHE U

ycIIoBHS (TpaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATE OCHOBHBIE MMPpUHOUIIBL ,I[CﬁCTBHH MalllMH, HpI/I60pOB u
TECXHHYCCKHUX YCTpOﬁCTB; pas3iniaTb YCII0BUA nux 0e301acHOTO

HCIIOJIb30BaHUs B HOBCCHHCBHOﬁ KU3HHU

10.9

BBINONHATE AKCIIEPUMEHTHI TI0 HMCCICIOBAHUIO (PU3MUECKUX SIBICHUH H
IPOIIECCOB C KCIIOJIb30BAaHHEM TIPSMBIX W KOCBEHHBIX W3MEPEHHI;, MpH
3ToM (QopmynupoBaTh mpoOieMy (3amady) W THUIOTE3y y4eOHOro
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYAOBaHUS,

IIPOBOAUTD OIIBIT U (I)OpMy.]'II/IPOBaTB BBIBObI

10.10

OCYH_[CCTBJ'ISITL INpsAMBIC 1 KOCBCHHLIC H3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCIINYHH,
IIpu 3TOM BLI6I/IpaTB OINTHMANbHEIN CII0CO0 HN3MEPCHUA W HCIIOJIb30BATh

HN3BCCTHBIC MCTOAbI OLICHKHU HOFpCIHHOCTCP’I I/I3MepeHI/II71

10.11

HccnegoBaTh 3aBHCHMOCTH MCIKAY (1)I/I3I/I‘IGCKI/IMI/I BCJIMYHMHAMHM C
HCIIOJIb30BAHUCM  TIPAMBIX I/I3MepeHI/II>'I; IIpu  3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTAThI HOHy‘IeHHOﬁ 3aBUCUMOCTH
(I)I/I3I/I‘-IGCKI/IX BCJIIMYMH B BHIAC Ta6J'II/II_I )51 l"pa(I)I/IKOB, ACJIaTh BBIBOJABI IIO

pe3yibTaTaM HCCICIO0BaHUA




10.12

CobmoiaTh mpaBuiIa 6€30MacHOTO TPyAa MPH MPOBEACHUH UCCIICOBAHUIA
B paMKax Y4eOHOTO OKCIePUMEHTa, Y4eOHO-UCCIEAOBATEIbCKON U
HpOGKTHOﬁ ACATCIIBHOCTU C HUCIIOJIb30BAHUCM H3MCPUTCIIbHBIX YCTpOﬁCTB

¥ 1a00PaTOPHOTO 00OPYAOBAHUS

10.13

Pemrate pacu€rHpie 3amauu C SBHO 33JaHHOW (U3UYECKON MOMEIbBIO,
HCIT0JIb3YA (1)I/I3I/I‘-ICCKI/IC 3aKOHBI 1 NPUHIOUIIBI; HA OCHOBC aHAJIN3a YCIIOBUA
3aJa4du BI)I6I/IpaTI) (1)I/I3I/I‘-IGCKYIO MOACIIb, BBIICIIATH (1)I/I3I/I‘~IGCKI/IG BCINYHMHBI
U (QopMynsl, HEOOXOmUMBIE IUI €€ pelieHHs, MPOBOIUTH PAacyEThl U

OLCHUBATH PCAIbHOCTD MOJTYUCHHOI'O 3HAYCHU A (1)I/ISI/I‘~IGCKOI71 BECINYHNHBI

10.14

Pemats Ka4eCTBEHHBIE 3a/1a4H: BBICTpanBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO ILIEMOYKY PACCYXKIAEHUW C ONOPOM HAa H3yYCHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/IIICCKI/I€ SABJIICHUSA

10.15

Wcnonb3oBath mnpu  pemieHHd — y4eOHBIX  3a/Jad  COBPEMEHHBIE
nH(OpPMallMOHHBIE  TEXHOJIOTMHM JJIi  [OHMCKa, CTPYKTYpHUPOBaHUS,
WHTEpIpeTalii W NPEJICTaBICHUS Y4eOHOW U HAaY4YHO-TIOMYJISIPHOMN
nH(popMallUY, TOJYYEHHON U3 pa3IMYHBIX HCTOYHHMKOB; KPUTHYECKU

aHAJIM3UPOBATh MOJy4aeMYyI0 HH(YOPMAIUIO

10.16

[IpuBoauTe mpuUMeEpbl BKJIaJa POCCUUCKUX U 3apYOEkKHBIX YUYEHBIX-
(U3HMKOB B pa3BUTHE HAYKH, 0OBICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA,

B Pa3sBUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TeOpETHYECKHIE 3HAHUS 110 (PU3UKE B MIOBCETHEBHOW KU3HH
st obecrieueHrss 0€30MAacCHOCTH TMpU  oOpalleHnH C TOpudopamMu |
TEXHUYECKUMH YCTPOMCTBAMHU, JUISI COXPAHEHHUS 3JI0POBbSI U COOIIOICHUS

HOPM 3KOJIOTHYC€CKOT'O IMTOBCACHUS B 0pr>KaI-0H.I€I71 cpeae

10.18

PabGoTarp B rpyImme ¢ BBIIIOJIHEHHEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh pabOTy IPYMIIbI, PAMOHAIBHO paclpeesaTh 00sI3aHHOCTH
U TUIAaHUPOBATH ACSITENBHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJeKBAaTHO

OLOCHHBATHL BKJIa[J KaXJAOro M3 YYaCTHUKOB TPYIIIEI B PCHICHUC

paccMaTpuBaeMoi MpooOIeMBbI

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus

111

JleMOHCTpHpOBaTh Ha MpuUMepax pojlb U MecTo (PU3MKH B
(opMUpPOBaHUM COBPEMEHHOW HAay4yHOW KapTUHBI MHpa, B Pa3BUTHH

COBpeMeHHOﬁ TEXHHUKHU U TCXHOJIOT Hﬁ, B HpaKTquCKOﬁ ACATCIBHOCTHU




JrO/IeH, IEJTOCTHOCTD U €IMHCTBO (PM3UUECKON KAPTUHBI MUPA

11.2

VY4uTHIBaTh TPAaHUIIBI TPUMEHEHUS U3yYCHHBIX (PU3NYECKUX MOJEINCH:
TOYEYHBIN JJICKTPUYECKUHN 3apsl, slepHas MOJENIb aTOMa, HYKJIIOHHAs

MO/IETIb ATOMHOTO si/ipa MpHU PEeLIeHUH (PU3NUECKUX 33134

11.3

Pacnio3naBate ¢u3nveckue SBICHUS (MPOLECCHI) U OOBSACHATH MX Ha
OCHOBE 3aKOHOB  JJIGKTPOJMHAMUKMA H  KBAaHTOBOH  (PU3HKH:
AJIEKTpUYECKasi IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE NeUcTBUSL  TOKa, B3aUMO/ICHCTBHE MarHuToB,
JJIEKTPOMArHuTHasE MWHAYKLUHWSA, JEHCTBHE MAarHUTHOTO TMOJs Ha
MPOBOJHUK C TOKOM M JBIXKYIIMWCA 3apsl, 3JIEKTPOMAarHUTHBIE
KojeOaHus W BOJHBI, MPSMOJIMHEHHOE paclHpoOCTpPaHEHUE CBeETa,
OTpaX€HHe,  MpeloMIIeHHe,  uHTepdepeHUMs, audpakuus U
MOJISIpU3aliisl CBETa, JUCIEPCUS] CBETA, (OTOAIEKTPUUECKUN IPPEKT
(boToapdexT), cBeTOBOE MaBieHHWE, BO3HUKHOBEHWE JIMHEHMYATOTO
CHEKTpa aToMa BOJOPOJAa, €CTeCTBEHHass W  HCKYCCTBEHHas

PaAnOaKTUBHOCTD

114

OnuceiBaTh  HW3y4eHHBIE CBOWCTBA  BelIECTBAa  (DJICKTPUYECKUE,
MarHuTHbIE, ONTHYECKUE, DIECKTPUUECKYIO0 IMPOBOJAUMOCTh Pa3IUUHbIX
cpem) u DIEKTPOMArHWTHBIC SIBJICHHS (TIPOIECCHI), HCIIOJB3YS
(¢u3znueckue  BENMYMHBI:  DJICKTPUYECKUH  3apsAn, Ccuila  TOKa,
ANIEKTPUYECKOE  HANpPsDKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocth moteHnuanoB, JJIC, pabota Toka, WHIYKIIHUS MarHUTHOTO
noyig, cwia Awmmepa, cwia JlopeHna, HHIYKTUBHOCTH KaTYIIKH,
SHEpPrusl ANEKTPUYECKOT0 M MArHUTHOTO MOJIeH, Mepuoj U dYacTtoTa
Kosie0aHuil B Koyie0aTeIbHOM KOHTYpE, 3aps] U CHJIa TOKa B Ipoliecce
rapMOHUYECKHUX AIIEKTPOMAarHUTHBIX KOJICOaHMUIA, ¢boxycHoe
paccTosiHMe W ONTHUYECKas CWJIa JIMH3bI, MPU OMUCAHUU IPABUIBHO
TPaKTOBaThb (PUIUYECKUH CMBICT HUCIHOJB3YEMBIX BEJIMYUH, UX
0003HaYeHHs] M EOUHMIIBI; YKa3blBaThb (OPMYJBI, CBSA3BIBAIOIINE

AAaHHYIO (I)I/ISI/ILIGCKYIO BCJIMYNHY C APYTUMH BCIIMUYMHAMUA

115

OnuceBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHHA U IMPOLECChI, NCIIOJIB3Ys
(I)I/BI/ILIGCKI/IC BCJIMUYUHBI: CKOPOCTH JJICKTPOMAI'HUTHBIX BOJIH, AJIMHA
BOJIHBI M YaCTOTa CBETA, OJHCPrud MW HNMIIYJIBC (I)OTOHa, nepunon
nojrypacnaga, OSHECPrud CBA3UM ATOMHBIX SAACp, IIPU OIMMCAHUU
IIPAaBUJIBHO TPAKTOBATb (1)PI3H‘I€CKHI>'I CMBICJI UCITOJIB3YCMBIX BCIIMYHMH,
uX 00O03HAYECHUS U CANHUIDBI; YKa3bIBATb (I)OpMyJ'IBI, CBA3BIBAIOIIHEC
JaHHYIO (bI/IBI/I‘-ICCKyIO BCIIMYUHY C APYTUMU BCIIMYHNHAMHA, BBIYUCIIATH

3HAYCHUC (bHBH‘-ICCKOfI BCIIMYMHBI




11.6

Ananmu3upoBath (U3NYECKHE TMPOLECChl U  SIBJICHUS, WCIOIb3Ys
¢usnueckne 3aKOHBI W OpUHOUNBEL  3akoH  Owma,  3aKOHBI
[IOCJIEAOBATEIBHOTO U MapajlIeIbHOIO COEIUHEHUSI ITPOBOJHHUKOB,
3aKkoH J[xoyns — JleHna, 3akOH 2JE€KTPOMAarHUTHOW MHAYKLHH, 3aKOH
NPSIMOJIMHEITHOTO PACTIPOCTPAHCHUS CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBI ~ TMPEJIOMJICHHS  CBETa, YypaBHEHHWE  OWHINTEWHA I
doTorddekra, 3aKOH COXpPAaHCHHS DHEPrUU, 3aKOH COXpaHCHUS
UMIYJIbCA, 3aKOH COXPAaHEHUs JJIEKTPUUECKOTO 3apsija, 3aKOoH
COXpaHEHUsI  MaccoBOro  4ucia, mnocrynarel bopa, 3akoH
paaMoOaKTUBHOTO pachaja; TMpU 3TOM  pa3idyaTh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHUYE€CKOE BBIPAKEHUE U YCIOBUS

(rpaHuIbl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'ISITI) HaIpaBJICHUEC BCKTOpa HWHAYKIOUHW MArHuTHOI'O I10JIA

MIPOBOJTHUKA C TOKOM, CHJIbI AMmiepa u cuibl JlopeHiia

11.8

CtpouTh ¥ ONHUCBHIBATH H300pa)K€HWE, CO3/1aBAEMOE  IIOCKHM

3€pKajJoM, TOHKOM JINH301

11.9

Brimonaare OKCIICPUMCHTEI IO UCCICOOBAHUIO (1)I/ISI/I‘-IeCKI/IX SIBJIEHUU U
MPOIIECCOB C HMCIIOJIb30BAaHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TIPH
stoM (opmyaupoBaTh mpobiemMy (3amady) U THUIOTE3Y Y4eOHOTO
OKCIIEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEIJI0KEHHOTO

000pyn0BaHus, TPOBOJUTH OTBIT U (POPMYIUPOBATH BHIBOIbI

11.10

OcymiecTBiaTh MpsIMbIE W KOCBEHHBbIE HW3MEPEHUsS (PU3UUECKHUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMANBHBIN CIIOCO0 M3MEpPEeHUs U

HCIIOJIB30BaTh U3BECTHBHIC METO bl OICHKHU HOFpeHIHOCTeﬁ H3MepeHHI>i

11.11

HccnenoBath 3aBUCUMOCTH (DPU3UYECKUX BEJIMYMUH C HCIOJIB30BAHHEM
OpsIMBIX ~ M3MEPEHUH; TpU ITOM KOHCTPYHPOBaThb YCTAHOBKY,
(¢ukcupoBaTh peE3yNbTATHl MMOJTYYEHHON 3aBUCHUMOCTH (PU3UUECKHUX
BEJIMYMH B BHJIE TaOIUIl U TpadUKOB, JIeNaTh BHIBOJBI 10 pE3yabTaTamM

HCCIICAOBAHUA

11.12

CoOmiogaTe mpaBuiia 0€30MAaCHOTO0 TpyAa TMpU  [POBEICHUU
UCCIeOBaHUNH B paMKax ydyeOHOTO OSKCHepUMEHTa, YydeOHO-
MCCIIEIOBATEIbCKOM U MPOEKTHOU AEATENBHOCTH C MCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPONCTB U J1ab0paTOPHOTO 000pYy10BaHUS

11.13

Pematp pacu€rHble 3aauM ¢ SBHO 33JaHHOW (DU3MUECKOW MOJIENbIO,
UCTIONB3Ysl (pU3MYecKre 3aKOHbl W TPUHIUIIBI, HA OCHOBE aHaIn3a
YCIOBUSL  33/ladydl  BBIOMpaTh  (PU3MYECKYI0  MOJIENb, BBIICIATH
(usnueckrue BeNMUYUHBI U (OPMYIBI, HEOOXOAUMBIE IS €€ peIleHus,

IpOBOAUTDH paCQéTLI U OOCHHUBATH PCAJIBHOCTb MOJIYYCHHOI'O 3HAUCHUA




(u3HUeCKOi BEITMYNHBI

11.14

Pemats Ka4ueCTBEHHbBIE 3a/1a4u: BBICTPaNBaTh JIOTUYECKHU
HENPOTUBOPEUMBYIO LEMOYKY PACCYKIECHUN C ONOPOWM HA M3yYEHHbIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

11.15

Hcnonb3oBarh mnpu  pemieHud  yuyeOHBIX 3aJad4  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTHUH [UIi TIOWCKA, CTPYKTYpUPOBAHUS,
UHTEPIIPETAlMM U TPEJCTABICHUS Y4eOHOM M HaydyHO-IOIYJSPHOU
UHPOpPMALIUHY, TOTYYEHHONW W3 Pa3IMYHBIX MCTOYHUKOB; KPHUTUYECCKU

aHAIIM3UPOBATH MOJIy4aeMYyI0 HH()OPMALUIO

11.16

OOBSICHATh TPUHIMIBI JEHCTBUS MAIUH, TMPUOOPOB M TEXHUUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MaCHOTO HCIIOJIb30BAaHUS B

NOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMeEpsl BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Uil

11.18

Hcnonb3oBath TeopeTHyecKue 3HAHMUS MO (PU3MKE B MOBCETHEBHOM
KW3HU Tt obecrieueHrs 6€30macHOCTH Mpu OOpalieHny ¢ MpudopaMu
U TEXHUYECKUMHU yCTPOWCTBAMM, Ui COXpPAHEHUS 3J0POBbS WU

COOJTIOICHUST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPYXKAIOIIEH cpeie

11.19

PaGortath B rpymnme ¢ BBHIIOJHEHUEM Pa3IUYHBIX COIMAIbHBIX pOJIEH,
IUIaHUPOBaTh ~ paboTy  TIpyNmbl,  palMOHAIBHO  paclpeAcssTh
00s3aHHOCTM ¥  IUIAaHUPOBATh JIEATENILHOCTh B  HECTaHIAPTHBIX
CUTyallUsIX, aJeKBATHO OLIEHMBATh BKJAJ KaXJOTO W3 YYACTHHUKOB

TPYIIIBI B pELlIEHHE paccMaTpruBaeMoil MpoOIeMbl




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
pasaena

Kon
MPOBEPAEMOro
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

1.1

®usnka — Hayka o mpupoiae. HayuHble MeTOnbl MMO3HAHUA
OKpyXxaromuiero Mupa. Poip skciepuMeHTa U TEOPUH B IIpoLiecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonennpoBanue (pu3nyecKux siIBJIEHUH U npoueccoB. Hayunsie
runote3pl. @u3nyeckue 3aKOHBI W TEOpUM. [ 'paHuUIbI
MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB. [IpHHIIMII COOTBETCTBHUSL.
Ponb u MecTo ¢u3uku B OpMUPOBAHUU COBPEMEHHOM HAaydHOU

KapTHHBI MUPA, B IPAKTUYECKOM IE€ATEIBHOCTH JIOAEH

MEXAHHKA

2.1

KNMHEMATHKA

211

MexaHnudeckoe JABHKCHUC. OTHOCHTEIIPHOCTh MEXaHWYECKOTO

nemxeHus. Cucrema otcuéra. Tpaekropus

2.1.2

[lepememienue, CKOpPOCTh (CpeaHsii CKOPOCTb, MTIHOBEHHAs
CKOPOCTh) U YCKOpPEHHE MAaTEepPHAIbHOM TOYKH, UX MPOEKIUH Ha
ocH cucTeMbl KoopauHaT. CloxeHHne nepeMeleHui U CI0KEHHe

CKopocTei

2.1.3

PaBHOMCpHOC U PABHOYCKOPCHHOC HpHMOJ’IHHCﬁHOG JABHXXCHUC.
Fpa(bI/IKI/I 3aBUCHUMOCTHU KOOPANHAT, CKOPOCTHU, YCKOPCHU, ITYyTU

H IIEPpCMCIICHUA MaTepHaHBHOﬁ TOYKHU OT BPpCMCHU

214

CBoOoaHOE MmajieHre. Y CKOpeHUe CBOOOTHOTO TaACHHS

2.15

KpHBOHHHeﬁHOG JABHOKCHHC. PaBHOMepHOG JABMOKCHHUC
MaTepHaHLHOﬁ TOYKHU II0 OKPYKHOCTH. VrinoBas CKOPOCTD,
JIMHEMHas CKOPOCTD. HepI/IOI[ " 4aCToTa. HeHTpOCTpeMI/ITeHBHOC

yCKOpeHHe

2.1.6

Texnnudeckue YCTpOﬁCTBaZ CIIMAOMETP, ABWIKCHUC CHaApsOOB,

LCIHBIC U PCMCHHBIC IICPpCaAaAvIn

2.1.7

[Ipaktuyeckue padoTsl. M3MepeHne MrHOBEHHOW CKOPOCTH.




HccnenoBanrne COOTHOLIEHUS MEXAY MYTAMH, MPOUAECHHBIMHU
TEJIOM 3a IOCJIEAOBATEIIbHBIE PABHBIE NPOMEXKYTKH BPEMEHHU
IIPU PABHOYCKOPEHHOM JIBOKEHMHU C HAYaJIbHOM CKOPOCTHIO,
paBHOM Hymwo. HM3ydeHue JABMIKEHHMS IIapuKa B  BSI3KOHU

KUIKOCTH. HBy‘-IGHI/IG JABHXCHUA TCI1a, 6p0HICHHOFO

TOPU30HTAJIBHO
JNHAMUKA
991 [IpyuHnun otHocuTensHOCTH ['anunes. Ilepsoiii 3akoH HproToHA.
o WNHepuuanbHble cuCTEMBbI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHnmnm cyneprno3uium Cul
Bropoit 3akom HploTOHa 11 MarepualbHOM TOYKH B
2.2.3 nHepruansHoit  cucreme ortcuéra (MCO). Tperuit 3akoH
HeroToHa a5 MaTepuanbHBIX TOUEK
Y 3akoH BcemupHoro TaroteHus. Cuna Tspkectu. Ilepsas
o KOCMHYECKasi CKOpPOCTh. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cusa TpeHHS CKOJIBKEHUS U CUJia
2.2.6 tpenusi nokosi. Koapdumument tpenus. Cuia cOnMpoTHBICHUS
2.2 NP ABMO>KEHUU TEJIa B )KUJKOCTH WM rase
927 [TocrynmarenbHOe ¥ BpalaTelibHOE JBH)KEHHE aOCOIIOTHO
o TBEPJIOTO TETA
228 MoOMEHT cuilbl OTHOCUTENBHO OCH BpamieHus. [lineyo cuibl.
o VYcnoBus paBHoBecus TBEpAoro Tena B UCO
229 Texnuueckue YCTPOMCTBA: MOAIIUITHUKY, JBUKEHUE
o HCKYCCTBEHHBIX CITYTHHKOB
[IpakTuueckue pabotel. W3ydyeHue nABWKEHUs Opycka MO
HaKJIOHHOM IIJIOCKOCTH I0J JACMCTBUEM HECKOJIbKUX CHIIL.
2210 HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B
o nepopMupyemMoii Ipy>KMHE U PE3UHOBOM 00paslie, OT BETUUYMHBI
ux nepopmanuu. MccnenoBanue ycioBuil paBHOBECHs TBEPJIOTO
T€Ja, UMEIOLIETO OCh BPAILlEHUS
AKOHBI COXPAHEHUA B MEXAHUKE
2.3 931 Nmnynbsc MaTepuanbHOM TOYKH, CUCTEMbI MaTepUATbHBIX TOYEK.

I/IMHYHBC CHJIbl 1 UBMCHCHHUC UMITYJIbLCA TECJIa




2.3.2

3akoH coxpaHenus umiyibca B UCO. PeaktuBHOE IBUKEHME

2.3.3 PaboTa cuibl
2.3.4 MOIIHOCTb CUJIBI
235 Kunerndeckass 5sHepruss MaTepHaJbHOM TOYKM. Teopema o
o KMHETHYECKOU SHEPIUU
[lToreHnnaneHas sHeprus. IloTeHIuManbHas dHEPrus yHpyro
2.3.6 nepopMupoBaHHON npyxkuHbl. [loTeHIManbHas 3Heprus Teia
BOJIM3H MMOBEPXHOCTH 3eMIIU
[loTeHnManeHple M HEMOTEHLMAJIbHbIE CHIIBL. CBSA3b pabOTHI
2.3.7 HENOTEHUUAIbHBIX CHJI C U3MEHEHHEM MEXaHMUYECKON 3Hepruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEprun
2.3.8 Yupyrue v Heynpyrue CTOJIKHOBEHHS
239 TexHnYecKre yCTpPOMCTBA: JABM)KEHHE PAKET, BOJOMET, KOIIEp,
o MPYKWHHBIN TACTOJIET
[IpakTrueckue paboTel. M3ydeHue CBSI3M CKOpPOCTEH Ten TIPH
2.3.10 HeynpyroMm ynape. HccnegoBanue CBsi3m pabOTBI  CHIIBI  C

W3MEHEHHEM MEXaHHYCSCKOM SHEPruu Teja

MOJIEKYJIAPHASA ®U3UKA U TEPMOJUHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

311

OcCHOBHbBIE TOJIOKEHUS MOJIEKYJIAPHO-KUHETHYECKONH TEOPHH.
bpoynoBckoe mwkenue. [quddysus. Xapakrep ABMKEHUS H

B3aMMOJIEHCTBHUS YaCTHI] BEIIECTBA

3.1.2

Mogenu CTpOeHHUS Ta30B, JKHUIKOCTEH | TBEPABIX TEI H

00BICHEHHE CBOICTB BCIICCTBA HAa OCHOBC 3THUX MOI[@J'I@IZ

3.1.3

Macca MOJICKYIIL. KommuectBo BemiecTna. [locTossHHas ABoraz[po

3.14

TermnoBoe paBHOoBecue. Temneparypa u e€ usmepenue. lllkana

temneparyp Llenbcus

3.15

Mogenp naeaabHOTO rasa. OcHoBHOE YpaBHCHHUE MOJICKYIIAPHO-

KHHETHIECKOMN TCOpHU UCATIBHOI'O I'a3a

3.1.6

AbGcomoTHas Temreparypa Kak Mepa cpeiHell KHHETHYeCKOH
SHEPruM TEIUIOBOIO ABWKEHHUA yacTull rasa. Illlkana remmnepatyp

KenpBuna

3.1.7

VYpasuenue Kianelipona — Menaeneesa. 3akoH JlanbToHa




T'a3oBBICe  3aKOHBI. H?)OHPOI.[CCCH B HWIACAJIbHOM Ta3€¢ C

3.1.8 MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: H30TEpMa, H30X0pa,
n3zobapa
3.1.9 Texnuueckue ycTpoicTBa: TepMOMETp, bapoMeTp
[IpakTuueckue paboTsl. MI3mepeHne Macchl BO3/1yXa B KJIACCHOM
3.1.10 KoMHaTe. McciemoBaHue 3aBHCHMOCTH MEXKIY IapamMeTpaMu
COCTOSIHUS pa3peKEHHOT0 rasa
OCHOBbI TEPMOAMHAMUWKN
321 TepmonnHamudeckas cucrema. Bryrpennsis JHEprus
o TEPMOJAUHAMHYECKON CUCTEMBI U CITIOCOOBI €€ N3MEHEHUS
329 KonuuectBo Temnotel u  pabota. BHyTpeHHsss sHeprus
o OJTHOATOMHOTO HJICaJTHHOTO Ta3a
Bungsl  Teruomepenmadd:  TETUIONPOBOJHOCTh,  KOHBEKIIHS,
3.2.3 m3nmydeHue. TemmoéMKocTh Teima. YaenbHas TeIuIoEMKOCTh
BeniecTBa. Pacyér kommvecTBa TEIIOTH MPH TeIUIoNepeaade
IlepBbIii 3akOH TepMOAMHAMUKH. [[puMeHeHne MepBOro 3aKoHa
3.24 TEPMOJMHAMUKH K M30IIpoIIeccaM. I'paduaeckas
3.2 WHTEpIpeTamus paboThl raza
Tennosele MamuHbl. [IpyHIMIB JEHCTBHS TEIJIOBBIX MAIlMH.
325 [IpeobpazoBanuss  SHEpruM B TEIUIOBBIX  MalllMHAaX.
o Koaddumuent nosesnoro nerictBus (manee — KII) temmoBoit
MamuHbl. Hukn Kapao u ero KITJ]
Bropoii 3akon TtepmonuHamukud. HeoOpaTuMocCTh HpOIECCOB B
3.2.6 npupoje. TemyoBbie IBUraTeNu. IJKOJOTHYECKHUE MPOOIEMbI
TEIUIOPHEPTETUKHI
. TexHuyeckne yCTpOWCTBA: ABUraTellb BHYTPEHHErO CrOpaHMs,
o OBITOBOM XOJIOIUIBHUK, KOHIUIIHOHEP
3.2.8 [IpakTuyeckue paboTel. 3MepeHue ynenbHOH TemI0EMKOCTH
ATPETATHBIE COCTOSAHUA BEILIECBA. ®A30BBIE [TEPEXO/IbI
[TapooOpa3oBanue u KoOHJeHcalus. lcnapeHue U KUIIEHHE.
33 3.3.1 VY nenvHas TEIIOTa napooOpa3oBaHMs. 3aBUCUMOCTh
' TEeMIepaTyphbl KUTMICHUS OT TaBICHUS
332 AGcomoTHasT M OTHOCUTENbHAas  BJIAXKHOCTh  BO3/yXa.

Hacspiennsii nap




TBépnoe Teno. Kpucrammmueckue u  amopdHble  Tena.
3.3.3 AHuzoTpomnus CBOMCTB KpucTauioB. JKHAKME KpHUCTaJUIbL.
CoBpemeHHbIe MaTepuabl
334 [lnaBneHue u KpHCTAIM3AIMA. Y eIbHas TEIUIOTa TUIABJICHHSL.
o Cybnumanus
3.35 YpaBHeHUE TEIIOBOTO OanaHca
TexHuyeckue  yCTpOWCTBA: THUTPOMETP U MCUXPOMETP,
3.3.6 KaJIOpUMETD, TEXHOJIOTUHI TIOJTyIEHUS COBpPEMEHHBIX
MaTepHaoB, B TOM YHCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 [IpakTnueckue padoTel. I3MepeHue BiIaxHOCTH BO3yXa
4 SJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpuzanuss  Tel.  OJJeKTpudeckud  3apsia. JBa  Buga
o ANEKTPUICCKHX 3aPsI0B
41.2 [IpoBOHUKH, TUIIIEKTPUKHU U TIOJTYIIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
414 B3aunmoneiictBue 3apsinoB. 3akoH Kymona
OnekTpuyeckoe mnoje. Hanpssk€HHOCTh 3JIEKTPUYECKOTO MOJIS.
4.1.5 [Tpuntum CYIIEPITO3HIIHH. Jluaun HANPSHKEHHOCTH
ANEKTPUYECKOTO MO
41 416 PaGota cun snextpocratuueckoro noss. Ilorennuan. PazHocTsb
MOTEHIIUAJIOB
417 [TpoBOMHUKK M JUAJIEKTPUKUA B TOCTOSHHOM 3JIEKTPHUYECKOM
o noJie. J{usnexkrpudeckas MpOHUIIAEMOCTh
. OnexrpoéMkocTb. KonzeHcartop. DneKTpoEMKOCTh IJIOCKOTO
o KOHJICHCATOPa. DHEPrus 3apsHKeHHOTO KOHAEHCATOpa
Texnuyeckue  yCTpPOWCTBA:  AJIEKTPOCKOM,  IJIEKTPOMETD,
419 ANEKTPOCTaTUYECKAsl 3allUTa, 3a3€MJICHHE DIEKTPOIPUOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYHHBIN IIPUHTED
[IpakTnyeckue  pabOTHI. W3mepenue  31eKTpOEMKOCTH
4.1.10
KOH/IeHCAaTopa
42 IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMUYHBIX CPEJIAX
. 421 VYcnoBus CyIiecTBOBaHHMS MOCTOSIHHOTO 3JIEKTPHYECKOrO TOKA.




Wcrouynuku toka. Cuia Toka. [1IocTOIHHBII TOK

4.2.2

Hanpspokenne. 3akon Oma a5 yyacTka Lienu

4.2.3

DNEKTPUUECKOE CONPOTUBICHUE. YEIbHOE CONPOTUBIICHUE

BCIICCTBA

4.2.4

HOCHCI{OB&TGHBHOG, mapajijiCJibHOC, CMCHIAHHOC COCIUHCHUC

IMPOBOAHUKOB

4.2.5

Pabota anexrpuueckoro Toka. 3akoH [xoyns — Jlenna

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwxkymas cuna (manee — OJIC) u  BHyTpeHHee
CONPOTUBIICHUE HMCTOYHUKA TOKa. 3akoH Owma s TOJIHOU

(3aMKHYTOM) AMeKTpuIecKoi nenu. KopoTkoe 3aMpIikaHme

4.2.8

DIIEKTPOHHAsI TPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTH
COIPOTHUBIICHUS METaJIOB oT TeMIIepaTyphl.

CBepXnpoBOAUMOCTh

4.2.9

OnekTpuyecknii TOK B BakyyMme. CBONMCTBa 3IIEKTPOHHBIX

My4YKOB

4.2.10

[TonynpoBonnuku. CoOCTBEHHass M MPUMECHasi MPOBOAUMOCTh
MOJTYTIPOBOTHUKOB. CaolicTBa pn nepexoja.

[TosynpoBOAHUKOBBIE TPUOOPHI

4.2.11

DNEKTPUYECKUH TOK B AJEKTPOJIUTAX. JIEKTPOIUTUYECKAS

JUCCOIHAITNS. DIICKTPOIIN3

4.2.12

OnekTpuyeckuii  Tok B razax. (CaMOCTOSTENbHBIM U
HECaMOCTOSITENIbHBII pasps. Paznuunbie THUIIBI

CaMOCTOATCIIbHOI'O pa3psaa. Monnus. [Inazma

4.2.13

TexHuueckne ycTpoHCTBa: aMIepMeTp, BOJIBTMETP, PEOCTar,
UCTOYHUKH  TOKa, 3JIEKTPOHArpeBaTebHbIE npubopBl,
JIEKTPOOCBETUTEINIbHBIE MPUOOPBI, TEPMOMETP CONPOTUBIICHHUS,
BaKyyMHBIH ~ JMOJ,  TEPMHUCTOPHl U (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI AU0 1, raJJbBaHHUKa

4.2.14

[IpakTuueckue paboThl. M3yueHue CMEIIAHHOTO COEAMHEHUS
PE3UCTOPOB.
N3mepenne DOJIC wucTouHMKa TOKa U €r0 BHYTPEHHEro

COIIPOTHUBJICHUAL. Ha6J'IIOIlCHI/IC DJICKTPOJIN3a




11 KJIACC

Kon Koanposepsiemoro
paszena S TeMenTa IIpoBepsiemble 31eMeHTHI COAEPKAHUS
4 QJIEKTPOAUHAMUKA

MAI'HUTHOE ITIOJIE. DJIEKTPOMATHUTHASA UHAYKIWUA
IToctostHHble MarHuThl. B3anmoAeicTBHE MOCTOSHHBIX

431 MarHuTOB
MarautHOoe Tosie. BekTop MarHMUTHOM  WHAYKIWH.
[IpuHnun cynepno3unuu. JIMHUM MarHUTHOM WMHIYKIUU.

432 KaprtrHa nvHMA MarHUTHOM MHAYKIMH TOJI MOCTOSTHHBIX
MAarHuTOB
MarnuTtHOE 1oJie IPOBOJHMKA ¢ TOKOM. KapTtuna nuHui
MOJISl JJIMHHOTO TIPSIMOTO TPOBOJHHWKA M 3aMKHYTOTO

4.33 KOJIBLIEBOTO TIPOBOJHMKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumoelictBue mpoBOAHUKOB C TOKOM

43.4 Cuna Amrepa, €€ MOIyJb U HalpaBJICHUE
Cuna Jlopenna, e€ mMoAynb W HampablieHWe. [[BukeHue

43 435 3apsKEHHOM YacTUIBl B OJHOPOJAHOM MAarHUTHOM IIOJIE.

Pa6ota cunbl Jlopennia

4.3.6 SIBIIeHME AIEKTPOMArHUTHOW UHAYKITUU

4.3.7 IToTok BEeKTOpa MAarHUTHOW MHIYKIIUH
OJC wuuaykuuu. 3aKOH 3JIEKTPOMArHUTHOM HWHAYKLHUU

4.3.8 Dapazes
BuxpeBoe osnekrpuueckoe mnose. I/C uHayKnuu B

4.3.9 IIPOBOJIHUKE, ABMXKYIIEMCS MMOCTYNATEIbHO B OJTHOPOJHOM
MarHMTHOM TOJie

4.3.10 [IpaBuso Jlenua
NHIyKTUBHOCTS. SIBienue CaMOUHIYKIIHNH. SOJIC

4311 CaMOMHIYKIINHI

4.3.12 OHeprust MarHUTHOTO NOJIS KaTyLIKH ¢ TOKOM

4.3.13 DNEKTPOMAarHUTHOE T0JIe




TexHnyeckue  yCTpPOMCTBA:  IIOCTOSIHHBIE  MAarHUTHI,

4.3.14 AIIEKTPOMArHUTHI, AIEKTPOBUTATENb, YCKOPUTEIH
3JIEMEHTApHbIX YaCTULl, MHAYKLIIMOHHAS [1€4b
[IpakTnueckue pabGoThl. I3yueHMe MarHMTHOrO MOJIA
4315 KaTyIIKU ¢ TOKOM. MccnenoBanue IeHCTBHS MOCTOSTHHOTO

MarouTta Ha paMKy C TOKOM. I/ICCJIGIIOBB,HI/IG SABJICHUA

AJIEKTPOMArHUTHOM MHIYKLIMU

KOJIEBAHU A 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarensHass  cucrema. CBoOOmHBIE — KOJeOaHUS.
lMapmonnueckue konedbanus. [lepuon, yactora, aMIIuTyIa

u (aza xonebanumii

5.1.2

[IpyxuHHBI MassTHUK. MaTeMaTHYECKUA MasITHUK

5.1.3

VYpaBHeHHE TapMOHHUYECKHUX Kosiebanuil. Kunematndyeckoe

1 TMHAMHWYCCKOC OITMCAaHHEC K0J1e0aTeIbHOTO JABWXCHUA

5.14

[IpeBpanieHue dHEPruu MPU TAPMOHUYECKUX KOJICOAHUSX.
CBs3b aMIUMTY/ABI KOJEOAHWM HMCXOJHOW BEIMYUHBI C

aMIUTMTYIaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHUS

5.1.5

Konebarenbupiii KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE
KojeOaHusi B HUJCANBHOM KOJIeOaTeIbHOM  KOHTYpE.
AHaNOTrus MEXy MEXaHUYECKUMU U AJIEKTPOMArHUTHBIMU

kojebanusmu. ®opmyna TomcoHa

5.1.6

3aKoH COXpaHCHHUA SHECPIUH B UACAIIBHOM KOJIEOATEIbHOM

KOHTYpPC

5.1.7

BBIHY)KILCHHLIG MexaHUuecKne Kosebanus. PesoHaHc.
Pe3onancnas KpuBasd. BBIHY)KI[GHHBIC QJICKTPOMArHUTHBIC

KoJieOaHusl.

5.1.8

IIepemennsblii Tok. CHHYCOHUJAJIBHBIN IEPEMEHHBIN TOK.

5.1.9

MoI1HOCTh NIEPEMEHHOTO TOKa. AMHJ’II/ITYI[HOC )51

HeﬁCTBYIOHlee 3HAYCHUC CUJIbI TOKA U HAIIPSKCHUA

5.1.10

Tpancdopmarop. IIpownsBoacTso, nepegayda "
noTpeOieHne 3IIEKTPUUYECKOW HHEPruu. IKOJIOTHUECKUE
PUCKHM TIpU TPOU3BOJCTBE DJIEKTPUUYECKON DHEPIHM.

Kynerypa HCIIOJIb30BaHMS AJIEKTPOIHEPTUN B




IOBCEIHEBHOU KU3HU

Texuuueckne ycTpoHCTBa: ceicMorpad, 3EeKTpUYECKUN

>111 3BOHOK, JIMHUH 3JIEKTpOTepeIad
[Ipaktnueckue pabotsl. MccnenoBaHue 3aBUCUMOCTU
nepro/ia MaJibIX KoJieOaHwii rpy3a Ha HUTH OT JUTMHBI HUTH
5.1.12 U Macchel rpy3a. MccnenoBanue nepeMeHHOTO TOKa B IETH

n3 IOCJIC0BATCIIBHO COCIMHEHHBIX KOHACHCATOpa,

KaTyIIKU U PE3UCTOpA

MEXAHHUYECKHUE U QJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHu4eckue BOJIHBI, YCJIOBHS  PacHpOCTPAHEHUS.

521 [Tepuon. CkopocTh pacnpoCTpaHEHHs] W JJWHA BOJHBL
[TonepeuHsie ¥ MPOI0IbHBIE BOJIHBI
522 WNuTtepdepenus u nudpakiys MexaHH4eCKHX BOJIH
3Byk. CkopocTh 3Byka. I'pomkocThs 3Byka. BbeicoTa TOHA.
523
TemOp 3ByKa
DJIEKTPOMAarHuTHbBIE  BOJIHBL.  YCJOBHUS  W3JIyYEHHS
5.2.4 JJIEKTPOMAarHUTHBIX ~ BOJH.  B3anmHas  opueHTanus
BEeKTOpOB E, B 11 v B 37IeKTpOMarHuTHOM BOJTHE B BAKyyMe
5.2 CBoiicTBa  JNMEKTPOMATHMTHBIX  BOJNH:  OTpaKeHHe,
5.2.5 [IpEJIOMIIEHUE, HOJIApU3ALHUA, T PaKIus,
unTepdepeniysa. CKOpoCTh 3MEKTPOMArHUTHBIX BOJIH
[lkama  9JEKTPOMAarHUTHBIX  BOJIH. [Ipumenenue
226 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHIMOBl paguocBs3W U TeJeBUACHUA. Paanonokanus.
021 DNEKTPOMarHUTHOE 3arps3HEHHE OKPYKAIOIIEH CpeJIbl
Texnudeckne yCTpOWCTBA: MY3bIKAIbHBIE HWHCTPYMEHTHI,
yIbTPa3BYKOBasi JUArHOCTHKA B TEXHUKE U MEAMIIMHE,
>28 panap, paavonpuéMHUK, TENEeBU30p, aHTEHHA, Tele(oH,
CBY-neun
OIITHUKA
[IpsimosnHENHOE pacnpoCTpaHEHUE CBETA B OJHOPOJIHOM
5.3 >3 cpene. Jlyu cBeta
532 OtpaxkeHue cBeta. 3aKOHbI OTpakeHus cBeTa. llocrpoeHne

I/I306pa>KCHI/H\/'I B IUTOCKOM 3CpKaJic




5.3.3

[lpenomnenne  cBera.  3aKOHBI — NPEJIOMJICHHS  CBeTa.

AOCOJIOTHBIN NOKa3aTeb NPEIOMIICHUS

5.34

[TosmHoe BHyTpeHHEE oTpaxkeHue. [IpeaesbHbIi yro MmoJiHoro

BHYTPEHHETO OTPAKEHUS

5.35

Hucnepcus ceera. CiioxxHbIi cocTaB 6enoro csera. Ler

5.3.6

Colwupatomue U pacceuBaronue JUH3bI. TOHKas JIMH3A.
DOKYCHOE PacCTOSTHUE U ONTUYECKasA CUJIa TOHKOW JIMH3BI.
[Toctpoenne  u3o0OpakeHWM B coOuparonux U
paccemBarommx JuH3aX. DopMmyna TOHKON  JIMH3HI.

VYBennueHue, 1aBacMoe THH30U

5.3.7

[Ipenensl TpUMEHMMOCTH TEOMETPUUYECKON ONTUKH

5.3.8

WNurepdepennuss cBera.  KorepeHTHbIe  MCTOYHHKH.
VYcnoBust HaOMIOAEHHS MaKCUMyMOB WU MHHHMYMOB B
WHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(}a3HBIX

KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumst cBera. JludpakmuonHas pemérka. YciaoBue
HAOJIONEHUS] TJIABHBIX ~MaKCHMYMOB TIpU  TTaJCHUU
MOHOXPOMATHYECKOTO  CBeTa Ha  JAU(PAKIHOHHYIO

pEmETKY

5.3.10

HOHﬂpI/ISaHI/IH CBETa

5.3.11

Texnuyeckue yCTpONCTBa: OYKHM, Jyna, ¢oToamnmnapar,
NPOEKIMOHHBIM  ammapaT,  MHUKPOCKOI,  TEJIECKOIL,

BOJIOKOHHas OIITHKA, I[I/I(bpaKI_[I/IOHHaH peméTKa, MMOJIAPOH

5.3.12

[Ipaktnueckne  pabotel.  M3mepeHwe  mokasarens
npenomiieHus. VccrienoBaHue CBOWCTB H300pa)KeHUN B

JINH3aX. Ha6J'IIOI[eHI/Ie JUCIICPCHHN CBCTA

IJIEMEHTBI C

HNEIAAJIBHOM TEOPUU OTHOCUTEJBHOCTH

6.1

rpaHI/II_IBI NPpUMECHUMOCTHU KJIaCCHYECKOM MCXaHHKH.
HOCTYHaTLI TCOPUHU OTHOCHUTCIBHOCTU: HWHBAPHUAHTHOCTH
MOIYJIA CKOPOCTHU CBCTa B BaKyyMeE, MMPUHIHAIL

OTHOCHUTEJIHLHOCTA DHUHIIITEHHA

6.2

OTHOCHTEIBLHOCTh OJTHOBPEMCHHOCTH. 33.MCI[J'ICHI/Ie

BPEMCHU U COKpAIICHUC NJIMHBL

6.3

3Hepr1/151 " UMITYJIBC CBO60,HHOI>'I JaCTUIIbI




CBs3p Macchl C DSHEpPruei M UMIYJIBCOM CBOOOHOU

0.4 YaCTHUIIbl. DHEPIHsl TOKOsI CBOOOTHON YaCTUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU
®ortonsl. Popmyna [lnanka cBsi3u sHepruu (GpoToHA C €ro
rid 4acTOTOI. DHEPrus U UMITYILC POTOHA
OtkpbiTue u uccinenosanue (orodpdexra. OmpiTer A.T.
712 CroneroBa. 3akoHbI GoTodhderTa
7.1 VpaBuenune DOitnmreiiHa ans  dotodadpdexra. «KpacHas
13 rpanuna» Gorodddexra
7.1.4 HaBnenune cBeta. OmbeiTel [1.H. JleOGeneBa
7.15 XUMHYECKOE IEUCTBUE CBETA
Texuudeckue ycrpoiictBa: (OTORNIEMEHT, (OTOJATUUK,
716 COJIHEeYHas 6aTapesi, CBETONO
CTPOEHUE ATOMA
Mogenb atoma Tomcona. OnbiTel Pezepdhopaa mo
7.2.1 HCCIIEIOBaHUIO CTpoeHus aToMa. [limanetapHas Moaenb
aToma
[Toctynater bopa. Wznmyuenue u moriomeHne (HOTOHOB
IIpU MEpexoJie aroMa C OJHOTO YpPOBHS SHEpPrHMM Ha
122 npyroi. Bunpl cnektpoB. CHEKTp ypOBHEH SHEPTUM aTOMa
BOJIOpOAA
7.2 BonHoBeie cBoiicTBa wactui. Bosnbl ge  bpoins.
7.2.3 KopnyckynsipHo-BoaHOBOM JyaJIn3M. Judpaxiys
3JIEKTPOHOB Ha KpUCTAJLJIAX
CHOHTaHHOE U BBIHYXJEHHOE H3JIy4eHHE. YCTPONCTBO U
124 OPUHLIKI PabOTHI J1a3epa
TexHuueckrue  yCTPOMCTBA:  CIEKTPAIbHBIM  aHAJIN3
125 (criekTpockom), J1azep, KBAHTOBBIM KOMIIBIOTEP
[Ipaktnyeckne pabotel. HaOmioneHnue nmMHeR4aToro
128 CIeKTpa
ATOMHOE A1PO
"3 7.3.1 MeTonsl HAOMIOAEGHUS W PETUCTPALMU DIIEMEHTApPHBIX




YaCTHI]

OtkpeiTie paguoaktuBHOCTH. OmbiTel Pesepdopaa 1o

OIMpPECACIICHUIO coCraBa  paJuOaKTHUBHOI'O H3JIy4CHHUA.

132 Ceoiictea anb(a-, Oera-, ramMma-uslydeHus. BiusHue
PAIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI
OTtkpbiTHE IPpOTOHA U HelTpoHa. HykioHHas Mojens sjipa
7.3.3 ['eitzenbepra — MBanenko. 3apsan siapa. MaccoBoe 4ucio
anpa. M3otonsl
Anbda-pacniaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-
7.3.4 pacnan. ['amma-u3nydeHue. 3aKOH  PaguOAKTHBHOTO
pacnaza
DHeprus CBSI3U HYKJIOHOB B sizipe. SlaepHbie cunbl. Jlegext
7.3.5
Macchl sizipa
7.3.6 Snepubie peakuuu. Jlenenue u CUHTE3 saep
Snepuriii peaktop. Tepmosinepubiii cuaTe3. [IpodbmeMbr u
7.3.7 MEPCIEKTUBBl  SIACPHOM SHEPreTUKU. IKOJOTUYECKHUE
ACMEKThI AJIEPHON IHEPTEeTUKHI
OnemeHTapHble  4acTulbl.  OTKpbITHE  TO3MTPOHA.
738 dyHaMeHTaTbHbIE B3aUMOIEHCTBHUS
TexHuueckue ycTpoMcCTBa: JI03UMETP, Kamepa BuibcoHa,
739 SIEPHBIN peakTop, aTOMHasi 6oMOa
[TpakTrueckue paboTsl. MccnenoBanue TpekoB 4acTHIL (110
7310 roToBbIM (poTorpadusim)
IJIEMEHTBI ACTPO®U3UKHN
Bun 3Bé3nH0r0 Heba. Co3Be3nus, ipKkue 3BE3/bI, MIIAHETHI,
8.1 UX BUJIUMOE JIBIKEHUE
Conneunas cucrema. [lnanerst 3emHo# rpymibl. [InaHeTsr-
8.2 TUTAHTHl U WX CHYTHUKHU, KApPJIMKOBBIC TUIAHETHI. Mabie
Tena COTHEYHOM CHCTEMBI
Connne, ¢ortochepa u  atmochepa. ConHeuHas
83 AKTUBHOCTD
8.4 Ucrounuk sueprun ConHua u 38€31
e 3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb,

pamuyc, TeMmeparypa, HUX B3auMMOCBs3b. Jluarpamma




«CTIEKTPAJIBHBIA KJIACC — CBETUMOCTBY». 3BE3/bI TJIABHOU
HIOCJIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB)

JI71s1 3BE371, TTIaBHOH ITOCICA0BATEILHOCTH

8.6

Buyrpennee crpoenue 38E31. COBpeMEHHBIE MPEACTABICHUS
0 TpoucxokjaeHnd u sBoionuu CosHIa W 3BE3. DTarbl

JKU3HU 3BE3]]

8.7

Mneunsiit  I[lyre — Hama Tanaktuka. ChupanbHas
cTpykTypa [l'amakTuku, pacnpeneineHue 3BE3, rasza u
neiin. Ilonoxenme u nBmwxeHne CoiHna B IamakTuke.

[Tnockas u cheprueckas moacucTeMsl [ amakTUKU

8.8

Tunsl ramaktuk. Panuoranaktiku w KBaszapbl. YEpHbIe

ABIPEI B sAApax raJlaKTUK

8.9

Bcenennas. Pacmupenune Bcenennoil. 3akon XaOb6ma.
Pazberanmne ramaktuk. Bospact u pammyc Bcenennoi,
teopuss  bompmoro  B3peiBa.  Mogenb  «ropsuei

Bceenennoii». PenukroBoe nzinydeHue

8.10

Macmrabnas cTpykrypa Bcenmennoi. MeraranakTuka.

Hepeménnpie npoOieMbl acTpOHOMUU

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB JJIeKTPOHHBbIE
Ne | HammenoBanmue
(ungposbie)
n/ | pasienoB u TeEM Beero Kontpoanusbie | IIpakTuueckue 06pa3oBaTEIbHbIE
I | IPOrpamMMbl padoThI padoThI
pecypcbl
Paznea 1. PU3UKA U METOJAbI HAYYHOI'O ITO3HAHUSA
11 Samyll{li)arg METOJIB! 5 bu6mmoreka [JOK
' Y1 https://m.edsoo.ru/7f41bf72
TO3HAHUS
Wroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 bubmmorexa LIOK

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



https://www.google.com/url?q=https://m.edsoo.ru/7f41bf72&sa=D&source=editors&ust=1730708690303682&usg=AOvVaw3McdCZrHOQlqvIrRWj3sYO
https://www.google.com/url?q=https://m.edsoo.ru/7f41bf72&sa=D&source=editors&ust=1730708690306671&usg=AOvVaw0J1bz3Ymijc84djkGT0hyd

bubnuorexa [JOK
22 Aunamika ! https://m.edsoLo[.ru/7f41bf72
2.3 cox?l,)ill;oelism B 6 1 1 bubnmorexallOK
MEXAHIKe https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 18
Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuotexa [JOK
KUHETUYECKOUN https://m.edsoo.ru/7f41bf72
TEOPUH
39 OcHOBBI 10 1 bubnuotexa [JOK
TEPMOJNHAMUKHA https://m.edsoo0.ru/7f41bf72
ArperarHble
33 ‘;(e’zg:;f‘ c Bubmiorexa [IOK
Da30BLLe https://m.edsoo.ru/7f41bf72
TIePEXOIbI
Hroro mo pazgeny 24
Paznen 4. DJIEKTPOJIUHAMUKA
4.1 DneKTpocTaTHKa 10 1 Eﬁnﬁgﬁﬁ)gﬁ}é f21pf72
[TocTosiHHBIM
47 PIIEKTPUYECKUH TOK. 12 1 1 bubnuorexa [JOK
Toku B pa3-IMYHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro mo pazaeny 22
PesepBHOE Bpems 2 1 \
OBILEE
KOJIMYECTBO
YACOB IIO 68 4 4
| IIPOTPAMME ]
11 KIIACC
Ne | HammeHoBaHMme KoauvecTBo yacoB JJIeKTPOHHbIE
n/ pa3e/ioB M TeM Konrtpouasbnbie| [IpakTnueckue (unpposeIe)
I e Bceero paGoTh! paBoTHI oOpa3oBaTe/ibHbIE
pecypcsl
Paznea 1. QJIEKTPOJANHAMHUKA
11 31\;:;;{1?3132:;;@5 11 1 3 bubmorexa HOK
S — https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHu4eckue u 9 1 bubmuoreka [JOK
DIEKTPOMAarHUTHEIE https://m.edsoo.ru/7f41c97c



https://www.google.com/url?q=https://m.edsoo.ru/7f41bf72&sa=D&source=editors&ust=1730708690307954&usg=AOvVaw3lOWjqpwq8cl7cXQx_aMEL
https://www.google.com/url?q=https://m.edsoo.ru/7f41bf72&sa=D&source=editors&ust=1730708690309146&usg=AOvVaw27l6xDgtsmjAKG1rAaDw-_
https://www.google.com/url?q=https://m.edsoo.ru/7f41bf72&sa=D&source=editors&ust=1730708690312169&usg=AOvVaw24YTfiCcSZT15sjoPMIAud
https://www.google.com/url?q=https://m.edsoo.ru/7f41bf72&sa=D&source=editors&ust=1730708690313333&usg=AOvVaw0DKKWA3mqM31Xh3ms-9ZpL
https://www.google.com/url?q=https://m.edsoo.ru/7f41bf72&sa=D&source=editors&ust=1730708690314576&usg=AOvVaw0C4PHsWnouz0YdD82bLtEC
https://www.google.com/url?q=https://m.edsoo.ru/7f41bf72&sa=D&source=editors&ust=1730708690317795&usg=AOvVaw0xOgb917Bf8thcTX1NGnN7
https://www.google.com/url?q=https://m.edsoo.ru/7f41bf72&sa=D&source=editors&ust=1730708690319657&usg=AOvVaw1f9wMTf7QU_4bgyknUvjp_
https://www.google.com/url?q=https://m.edsoo.ru/7f41c97c&sa=D&source=editors&ust=1730708690331807&usg=AOvVaw14ST9953pDRpTTI5img8pk
https://www.google.com/url?q=https://m.edsoo.ru/7f41c97c&sa=D&source=editors&ust=1730708690337039&usg=AOvVaw3OW3fgF7qEKm4LG2A0VHPu

KoJeGanust |
22 meaposanmime 5 ) ubmiorera LIOK
BOJIHEL https://m.edsoo.ru/7f41c97c
bubnuorexa [JOK
23 Ontuia 10 3 https://m.edsoc];.[ ru/7f41c97c
Uroro no pazgeny 24
Pa3zaen 3. OCHOBBI CIIEITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
OCHOBBI
31 CrieIUaIbHON 4 1 bubnuotexa [JOK
TEOpUHU https://m.edsoo.ru/7f41c97c
OTHOCUTCIIBHOCTHU
Hroro no pazgeny 4
Pa3znea 4. KBAHTOBAS ®U3UKA
4.1 I?;I;Iiiizljl 6 bubmmorexa HOK
OLITHKIL https://m.edsoo.ru/7f41c97c
4.2 | Crpoenne atoma 4 Efsnﬁfeeﬁg Sﬁmgn
bubnuotexa [JOK
4.3 ATOMHOE 5/1pO > https://m.edsoLoI.ru/7f4lc97c
Hroro mo pazgeny 15
Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU
5.1 ?iiﬁiﬁ;n " 7 1 bubmrorexa IJOK
acTpohH3HKN https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHHUE
6.1 O6o06maromee 4 ’ ‘ bubnuorexa [JOK
MMOBTOPEHHE https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
PesepBHOE BpeMms 3 \ \
OBILEE KOJI-BO 68 4 ‘ ;
| HYACOB IIO ITP-ME ]
IHOYPOUHOE IIVNIAHUPOBAHMUE
10 KJIACC
e DJIEKTPOHHBIE
iy Tema ypoxa Beero Jdomamnee Mara uugposbie
I 3a/laHle | U3yYeHHUs o0pa3oBaTejibHbIE
pecypchl
1. dusuka U METOAbI HAYYHOI' 0 NO3HaHM4 (2 4yac)
®u3nka — Hayka o Beenenue. bubnuorexa [IOK
1 npupone. Hayunsie 1 02.09.25 | https://m.edsoo.ru/ff0c32e2
METO/IbI TIO3HAHUS



https://www.google.com/url?q=https://m.edsoo.ru/7f41c97c&sa=D&source=editors&ust=1730708690339131&usg=AOvVaw3JOSC16b2175h7dDgSyj2h
https://www.google.com/url?q=https://m.edsoo.ru/7f41c97c&sa=D&source=editors&ust=1730708690341217&usg=AOvVaw3z7hTlYhD1BEszPk9Y_lCd
https://www.google.com/url?q=https://m.edsoo.ru/7f41c97c&sa=D&source=editors&ust=1730708690346521&usg=AOvVaw3r1qmAwLW6L5KBv-BhX06x
https://www.google.com/url?q=https://m.edsoo.ru/7f41c97c&sa=D&source=editors&ust=1730708690351460&usg=AOvVaw3cp4bnLVVVb3-C_Dq8DHQ3
https://www.google.com/url?q=https://m.edsoo.ru/7f41c97c&sa=D&source=editors&ust=1730708690352708&usg=AOvVaw0baCvYxTK5aA3a-N4gpqaJ
https://www.google.com/url?q=https://m.edsoo.ru/7f41c97c&sa=D&source=editors&ust=1730708690354168&usg=AOvVaw35pd_LDVoBr3OdqJCKx3hO
https://www.google.com/url?q=https://m.edsoo.ru/7f41c97c&sa=D&source=editors&ust=1730708690357460&usg=AOvVaw3RwvKw8lDNo1MzDscQ5lOD
https://www.google.com/url?q=https://m.edsoo.ru/7f41c97c&sa=D&source=editors&ust=1730708690361801&usg=AOvVaw2UTkpS29KGIPF0xuJRa4HK
https://www.google.com/url?q=https://m.edsoo.ru/ff0c32e2&sa=D&source=editors&ust=1730708690369832&usg=AOvVaw00aXY5p0l5Kh5ldIP1IP0p

OKPY’KaIOILEr0 MUpa.
Ponb skcniepumenTa u
TEOpUHU B IIPOLECCE
[TO3HAHUS IPUPO/IBL.
DKCcIepuMeHT B (pr3HKe.
MonenupoBanue
(bu3HYECKUX SIBIICHUN U
npoueccoB. Hayunsie
runote3bl. Gusnyeckue
3aKOHBI U TEOPUH.
['panupl MPUMEHUMOCTH
(u3NYECKUX 3aKOHOB.
[TpunIUTIEI
COOTBETCTBHUSI.

Ponb u mecto pusnku
B (popmHpoBaHUHN
COBPEMEHHOU
Hay4YHOW KapTHHBI
MHpa, B IPAKTUYECKOU
eATEIILHOCTH JIFOJIEH

Bgenenue.

1 02.09.25

bu6mmorteka [IOK
https://m.edsoo.ru/ff0c33e6

2. Mexanuka (18 uac)

2.1. Kunemartuka (5 uac)

MexaHndeckoe
JIBYKECHUE.
OTHOCUTENHLHOCTD
MEXaHUIECKOTO
nBmwxkenud. Cucrema
oTcuera. Tpaekropus.
[Tepemernienue, CKOPOCTb,
YCKOPEHHE, B UX
MPOEKIIUY HA OCH
CHUCTEMBI KOOPJINHAT.
CroxxeHue nepeMelieHuit
U CJIO’)KEHHE CKOPOCTEH.

PaBHOMepHOE
MPSAMOJIMHEHHOE
nsuxkenue. ['paduku

881,23
ctp. 17
(1-4)
ctp. 19
(1-4)

1 09.09.25

§884,6
cTp. 23
(1-3)

bu6moreka [IOK
https://m.edsoo.ru/ff0c3508

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3620

3aBUCUMOCTHU KOODJIMHAT, 1 crp. 26 (1.2) | 9.09.25

CKOPOCTH, ITyTH
MaTepUaIbHON TOUKH OT

BPEMEHH.
PaBHOyCKOpeHHOE 888,910 bubnuoreka [IOK
NPSMOJIMHEWHOE ctp. 33 (1,2) https://m.edsoo.ru/ff0c372e
neuxkenune. ['papuku crp. 41 (1,2)

3aBUCHUMOCTH KOOpAUHAT, 1 16.09.24

YCKOPEHUS U
nepeMenieHus

MaTepHaHLHOﬁ TOYKH OT



https://www.google.com/url?q=https://m.edsoo.ru/ff0c33e6&sa=D&source=editors&ust=1730708690371337&usg=AOvVaw1F0g_F9MOExpZTNoRGDcMl
https://www.google.com/url?q=https://m.edsoo.ru/ff0c3508&sa=D&source=editors&ust=1730708690374628&usg=AOvVaw0_rfcLrAAazDwVp1aFaVXP
https://www.google.com/url?q=https://m.edsoo.ru/ff0c3620&sa=D&source=editors&ust=1730708690376123&usg=AOvVaw2F4yZdocqZz59Utfhqpvhh
https://www.google.com/url?q=https://m.edsoo.ru/ff0c372e&sa=D&source=editors&ust=1730708690377555&usg=AOvVaw2K7KY6Q2hm0UOO00sGG8-f

BpEMEHMU.

CBoOoaHOE IajJIcHHUE. 88 10, 13 bubmuoreka [JOK
6 | Yckopenue cBOOOIHOTO 16.09.24 | https://m.edsoo.ru/ff0c39cc
MaJICHUS
KpuBonuneiinoe 8§ 15, 15 bubmmoreka LIOK
IBIKEHHE. [IBIDKEHHE crp. 61 https://m.edsoo.ru/ffOc3ada
MaTepHUaIbHOM TOYKH IO (1-4)
OKPY)KHOCTH C
MOCTOSIHHOM MO MOJTYJIIO
CKOpOCTBIO. YTIIOBas
CKOpOCTb, TMHEHHAsS
ckopocts. [lepron u
7 yacToTa oOpaleHusl. 23.09.25
[HenTpOoCcTpeMuTENBHOE
yckopeHnue. Texnuueckne
YCTpOMCTBA U
MPAKTUYIECKOE
[IPUMEHEHHE: CIHIOMETD,
JIBM)KEHUE CHAPSIJIOB,
IIETTHBIE U PEMEHHBIE
nepeaaym.
2.2. lnnamuka (7 yac)
[puHITIT 88 18, 20, 26 bubnuoreka [JOK
OTHOCHUTEIBHOCTH crp. 73 https://m.edsoo.ru/ff0c3be8
8 |Taymnes. UneprmanbHbie (1-9) 23.09.25
CHCTEMBI OTCUETA.
[IepBslii 3ak0H HproTOHA.
Macca tena. Cuina. 88 14,21, 22 bubnuoreka [JOK
[TpUHIMIT CYIIEPIIO3ULIAN cTp. 79 https://m.edsoo.ru/ff0c3be8
9 cui1. Bropoii 3akon (1-5) 30.09.25
Hrrorona mis
MaTepUAIbLHOW TOYKH.
Tperuii 3akoH 88 24, 25, 26 bubnuorexa [JOK
10 | HsroToHna mis 30.09.25 | https://m.edsoo.ru/ff0c3be8
MaTepUAIIbHBIX TOYCK.
3aKOH BCEMHUPHOTO 88 27, 28, 29, bubnuoreka [JOK
tsarorenns. Cua 31 https://m.edso0.ru/ff0c3d00
= TsokecTu. [lepBas cTp. 95 07.10.25
KOCMHYECKas CKOPOCTb. (1-4)
Cria yIpyrocTa. 3axoH 8§ 33, 34 buGnuoreka IIOK
12 r cTp. 109 07.10.25 | https://m.edsoo.ru/ff0c3el8
yka. Bec Tena. (1-3)
Tpenne. Buapl TpeHns 8 36 bubnuoreka [IOK
(TIOKOSI, CKOJIBYKEHHUS, cTp. 117 https://m.edsoo.ru/ff0c3f76
13 kayenus). Cuia TpeHwus. (1-5) 14.10.25

Cyxoe tpenue. Cuna
TPEHUSI CKOJIBKCHUS U
CHUJIa TPEHHUSI TTOKOSI.



https://www.google.com/url?q=https://m.edsoo.ru/ff0c39cc&sa=D&source=editors&ust=1730708690378850&usg=AOvVaw0WREUxAWENp-o3as1w9YKl
https://www.google.com/url?q=https://m.edsoo.ru/ff0c3ada&sa=D&source=editors&ust=1730708690380168&usg=AOvVaw2nrvQZUYiZNDyItSTNYovu
https://www.google.com/url?q=https://m.edsoo.ru/ff0c3be8&sa=D&source=editors&ust=1730708690383090&usg=AOvVaw3O41vH0lryw5eXHTX7SFvn
https://www.google.com/url?q=https://m.edsoo.ru/ff0c3be8&sa=D&source=editors&ust=1730708690384725&usg=AOvVaw0Czk8c4i6bVx6Ncu-fYxN-
https://www.google.com/url?q=https://m.edsoo.ru/ff0c3be8&sa=D&source=editors&ust=1730708690386560&usg=AOvVaw0q0tj-5gWDIMcCPjDpzP-X
https://www.google.com/url?q=https://m.edsoo.ru/ff0c3d00&sa=D&source=editors&ust=1730708690388247&usg=AOvVaw083c_scvVYo_7Xwa0RE2Qn
https://www.google.com/url?q=https://m.edsoo.ru/ff0c3e18&sa=D&source=editors&ust=1730708690389801&usg=AOvVaw0OlCVJx-buYzcGwBin9Mo2
https://www.google.com/url?q=https://m.edsoo.ru/ff0c3f76&sa=D&source=editors&ust=1730708690391268&usg=AOvVaw39ik8FL3prpbh2uEJeQmNM

Koadduunent tpenns.

Cuna conpoTuBiIeHUs IpU
JIBIDKEHUH TEJa B

KHUJIKOCTH WJIH Ta3e.

14

[ToctynarenbsHo€E 1
BpaIlaTeIbHOE JBUKECHHE
a0COIIIOTHO TBEPIOTO
Tena. MOMEHT CHIIb
OTHOCHUTENILHO OCHU
BpaieHus. [1lmeyo cuibl.
VYcnoBus paBHOBECUS
TBEPAOIO Tena.
TexHuyeckue ycTpoucTBa

Y MPAKTUYECKOE
MIPUMEHEHHE:
TIOIIIAITHUKH, JBUKECHUE
HCKYCCTBEHHBIX
CITYTHHKOB.

88 48, 51
cTp. 169 (1 -
3)

14.1025

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c41a6

2.3. 3aKoHBI COXpaHeHHUs B MexaHuKe (6 1ac)

15

16

17

Nmnynsc maTeprabHOM
TOYKH T€Ja, CUCTEMBI
MaTepUaIbHbIX TOYEK.

Nmnynbc cuibl 1
W3MEHEHNE UMITYJIbCA

Tena. 3aKOH COXpaHEHUsI

UMIyibca. YOpyroe u
HEyNpyroe
CTOJIKHOBEHHUSI.
PeakTuBHOE NBMXKEHUE.

PaGoTa cHiIbI 1 MOIITHOCTH,
cwibel. Kunernueckas
SHEPTHUs MaTCPUATLHON
Touku. Teopema 00
W3MEHEHHH
KUHETHYECKOH SHEPTHH.

[ToTeHIMaTbHAS SHEPIHS.
[ToTeHIMambHAS SHEPTHUS
ynpyro
ne(pOpMHUPOBAHHOM
TIPYKUHBIL.
[ToTennmanpHas 2HEPTUA
TeNa BOIU3U
MMOBEPXHOCTH 3EMIIH.

§38
cTp. 129
(1,2,4)

88 40, 41
cTp. 134 (1 -
5)

88 43, 44, 46

cTp. 145 (1 -
5)

21.10.25

21.10.25

28.10.25

bu6moreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

bubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHumaneHbIe U
HEMOTEHIUATbHbIE CUIIBL.
CBs3b paboThI
HEMOTEHIIMATIBHBIX CHJI C
U3MEHEHHEM

MEXaHHUYECKOM OHECPTUn

§45
cTp. 148 (1 -
3)

11.11.25

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c
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CUCTEMBI TeJl. 3aKOH
COXPAaHEHHUS
MEXaHUYECKON YHEPTUU.
TexHuuyeckue ycTpoucTBa
U IPAKTHYECKOE
IIPUMEHEHHE: BOJIOMET,
KOIEP, NPYKUHHBIN
MIUCTOJIET, IBUKEHUE
paker.

JlabopaTtopnast pabota No
1 «MccnenoBanue cBsizH
paboTHI CHITBI C
N3MCHCHUEM

§ 47
ctp. 154
(1,2,3)

19 . 11.11.25
MEXaHWYECKOU SHEePTUn
TeJIa Ha IpUMepe
PacTsDKEHHS PE3UHOBOTO
KTyTa»
KonTtpomnbHas padota Ne 1 WUToru rnasbl bubnuoreka [IOK
no teme «Kunemaruka. «MexaHuKa» https://m.edsoo.ru/ffOc4b74
20 18.11.25
JnHamuka. 3aKOHBI
COXPAHCHHUS B MEXaHHUKE)
3. MouJekyJasipHasi pu3uKa U TepMOAMHAMHUKA (24 4ac)
3.1. OcHOBBI MOJIERYJISIPHO-KHUHETHYeCKOM Teopuu (9 yac)
OCHOBHBIE OJIOKEHUS BeeaeHue. bu6moreka [IOK
MOJICKYJISIPHO- 88§ 53, 55 https://m.edsoo.ru/ff0c4dc2
KHHETHYECKOH TEOPUH crp. 184
21 HX OTBITHOE (1.2) 18.11.25
000CHOBaHUE.
BbpoyHoBckoe nBuxeHue.
Hudpdysns
XapakTep ABUKCHUS U 856
B3aUMOJICICTBUS YaCTHL] 181 (1-4)
BelecTBa. Mozaenu
22 CTPOCHIA 1308, 25.1125
KUAKOCTEH U TBEPIBIX
TeN U 00BCHEHUE
CBOCTB BeIlleCTBA Ha
OCHOBE THX MOJIENICH.
Macca 1 pazmepsl 853
93 | MOTEKyL. KonmuecTtBo crp. 181 (5 - 55 11,95
BemiecTBa. [locTosHHas 7)
ABoraapo
TemuoBoe paBHOBeECHE. 88 59, 60
24 Temneparypa u e€ 02.12.95
n3Mepenue. [lkana
temneparyp Llenbcus.
25 Moens nuaeaabHOrO rasa. 8 57 02.12.25 ‘ bu6mmoreka [JOK
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OcHOBHOE ypaBHEHUE cTp. 192 (1 - https://m.edsoo.ru/ffOc4fde
MKT uneanpHoro rasa. 4)

AOcoroTHas 88 60, 63 bubmuoreka [JOK
TeMIepaTypa Kak mepa cTp. 203 (1 - https://m.edsoo.ru/ffOc511e
CpenHell KWHETHYECKOM 4)

oG | 2HEPIHH TEIUIOBOIO 1 ;p 211(1- 09.12.25
JIBYDKEHHSI YaCTHIL I'a3a.
[[Ixana Temneparyp
KenbBuHna. YpaBHenue
MenneneeBa-Kianeitpona
3akoH JlanpToHA. 88 63, 65
T'a30BbIE 3aKOHBI. crp. 223 (1 -
97 U3onporecck B 1 4) 09.12.25
HJIeaIbHOM Ta3e C
ITOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
JlaboparopHas padbota Ne 88 63, 65
2 «MccnenoBanue crp. 223 (1 -
28 | 3aBUCHMOCTH MEXIy 1 4) 16.12.25
napaMeTpaMHu COCTOSHHS
pa3peKEHHOTO Ta3ay
I'paduueckoe 867 Bbubauroreka IIOK
NpENCTABICHHE cTp. 224 (1 - https://m.edsoo.ru/ff0c570e
M30ITPOIIECCOB: H30TEepPMa, 3)
0g | m3oxopa, n3obapa. 1 16.12.25
TexHuyeckue ycTpoicTBa
Y TIPAKTHIECKOe
MIPUMCHEHHE: TEPMOMETD,
OGapomertp.
3.2. OcHoBbI TepMoauHaMuku (10 gac)
TepMoauHaMHUUECKHE 88 73,74, 76 bubnuoreka [JOK
cucTeMbl. BHyTpeHHss cTp. 245 (1 - https://m.edsoo.ru/ff0c5952
SHEprus 3)
TEPMOJUHAMHYECKOU cTp. 248 (1 -
CHCTEMBI U CIIOCOOEI €€’ 5)
n3MeHenus. KoimuecTso
30 TEIJIOTHI ¥ paboTa. 1 23.12.25
BHyTpeHHsIs sHEpTrHs
0JHOATOMHOTO
HJIcabHOTO Ta3a.
I'padpuueckas
UHTepHpeTanus padoThl
rasa.
Buas! Tennonepenaun: 876 bu6mmoreka [JOK
31 TEIJIONPOBOJHOCTb, 1 cTp. 255 (1 - 23.12.25 | https://m.edsoo.ru/ff0c5c36
KOHBEKITHUS, U3TYUCHHE. 3)
32 V nenpHasg TEIIOEMKOCTD 1 8876, 79 30.12.25 bu6mmoreka [JOK
BemecTsa. Koamuectso cTp. 256 (4 - T https://m.edsoo.ru/ff0c5¢c36
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TCIUIOTHI ITPH
temionepenaye. [lonarue
00 agrabaTHOM Iporecce.

6)

[TepBbiii 3aK0H 8878, 79 bubnunorexa LIOK
TEPMOIMHAMHUKHU. cTp. 259 (1 - https://m.edsoo.ru/ffOc5efc
g3 | [lpumenenue nepsoro 5) 30.12.25
3aKOHa
TEPMOIUHAMHKH K
M30TIPOIIECCaM.
HeobOpaTumocthb §81 bubnmoreka [JOK
cTp. 262 (1 - :
34 | TPOILCCCOB B PHPOJC. ‘ p ( 13.01.26 https://m.edso0.ru/ff0c6230
Bropoii 3akon )
TEPMOTUHAMUKH
TermoBele MaIIMHBI. 8§82 bu6mmorteka [IOK
[IpuHnHnE! AeicTBUA crp. 273 (1 - https://m.edsoo.ru/ff0c600a
35 | TETJIOBBIX EqamnH. KITJT 5) 13.01.26
TETUTIOBO MAaIlTUHBL
[IpeoOpazoBanus FHEPTUH
B TEIJIOBBIX MallTMHAX.
36 | Iuxn Kapro u ero KITJ] 8§82 20.01.26
DKoJIOTHYECKHE §82
npoOIEMEI HomonxHuren
TEIJIODHEPTETUKH. bHBIC
o MaTepuallbl.
37 TexHuyeckue ycTpoicTBa 20.01.96
Y TIPaKTUIECKOE
npumenenue: J[BC,
OBITOBO XOJIOHITBHHK,
KOH/IUITUOHED.
O6o0maromuii ypok Crp. 272 bubnuorexa [JOK
. 1,23 //m. .
38 «MonekynsapHas GpuznKa ( ) 27 01.96 https://m.edsoo.ru/ff0c6938
OcHOBBI
TEPMOIMHAMHKID)
KonTpombHas padorta Ne 2 UTorm bubnuoreka [JOK
39 | MO Teme «MonexynsapHas rnasbl MKT. 27 01.26 https://m.edsoo.ru/ff0c6a50

¢uznka. OCHOBBI

TCPMOJUHAMUKU >

3. ArperarHble cOCTOsIHUS BenlecTBa. @a3oBble nmepexoanbl (Suac)

[Tapoo6pasoBanue u 88 68, 69 bubaunorexa [IOK
40 | konpmeHcauus. ctp. 227 (1- | 03.02.26 | https://m.edsoo.ru/ff0c63b6
HcrapeHue 1 KMIIEHUE 5)
AGcomoTHAsS U 88 69, 70 buGnuoreka IIOK
OTHOCHUTEIIbHAS cTp. 227 (1 - https://m.edsoo.ru/ff0c64d8
41 | BIAKHOCTH BO3/yXa. 5) 03.02.26

Hacsiiennsiit nap.

YaenpHas TemiuoTa
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napooOpa3oBaHUsL.
3aBUCUMOCTh
TeMIIEPaTyphI
KUTICHUS OT JIaBJICHHS.

42

Teépnoee Temno.
Kpucranmnmueckue u
amMopQHbIe Tena.
AHHN30TpOIINS CBOWCTB
Kkpucramios. JKunkue
KpPUCTAJUIBI.
CoBpeMeHHbIe
MaTepuabl.

§72
cTp. 256
(1,2)

10.02.26

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c65f0

43

IInaBnenue u
KpUCTaJUTH3AIIUA.
VYenbHasa TeIioTa
wiaBnenus. CyOaumarusi.

88 72,76
cTp. 256 (c3)

10.02.26

bu6moteka [IOK
https://m.edsoo.ru/ff0c6708

44

YpaBHEHHE TETIIOBOTO
Oamanca. TexHu4Yeckue
YCTpOMCTBA U
MIPAKTUYECKOE
IIPUMEHEHHE: TUTPOMETP
U [ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU
MOJTY4YEHHUS] COBPEMEHHBIX
MaTepuasgoB, B TOM YUCIE
HaHOMaTepHUaJoB U
HaHOTEXHOJIOTHH.

DIeKTpu3anus Tell.
DIIEKTPUYECKUU 3apsijl.

8876, 77
cTp. 256 (c4)

BeegeHue. §
84

17.02.26

4. DuekTpoaMHamMuKa (22 yac)

4.1. Daexkrpocraruka (10 yac)

bu6moreka [IOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bcc

45 JlBa BHJIa 3JIEKTPHUUECKUX cTp. 281 (1 - 17.02.26
3apsI0B 4)
[IpoBonHMKH, 88 84, 86 bu6mmoreka [JOK
JIMDJIEKTPUKU U cTp. 288 (1 - https://m.edsoo.ru/ffOc6bcc
46 | mOJIYNPOBOIHUKU. 3aKOH 3) 24.02.26
COXpaHEHHSI
AIIEKTPUYUECKOTO 3apsi/a
Bsanmoneiictue 8§85 bu6mmoreka [JOK
cTp. 285 (1 - :
47 | 3apAnoB. 3aKon IfyHOHa. p ( 540206 | Nitps://m.edsoo.ru/ffOc6eed
ToueuHslit 5)
AIIEKTPHUYUCCKHIN 3apsi/I
DIIEKTPHYECKOE TIOJIE. 8§ 88, 89, 90 bubnuoreka LIOK
& cTp. 294 (1 - :
48 HanpsikéHaocTsb : p ( 03.03.2¢ | Nitps://m.edsoo.ru/ff0c6df2
AIIEKTPHUYECKOTO TIOJIS. )
[puHIUI CYTIEPIO3UIIHN ctp. 297 (1 -
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3IEKTPUYECKUX TTOJIEH.
JIuHuu HanpsHKEHHOCTH.

4)

PabGora cun 88 93, 94, 95 bu6moreka [JOK
cTp. 313 (1 - m. .
49 =~ ICKTPOCTATHUECKOTO 1 p ( 03.03.26 https://m.edsoo.ru/ff0c6f00
noss. [Torenuann. 3)
Pa3zHocTh noTeHIUAIOB.
[TpoBogHUKH 1 892 bubmuoreka [JOK
JIMDJIEKTPUKHU B ctp. 307 (1- https://m.edsoo0.ru/ff0c7018
50 | >IEKTPOCTATHYECKOM 1 3) 10.03.26
noJie. Jlusnexkrpuyueckas
MTPOHHUIIAEMOCTb.
. § 97 bu6mmorteka [IOK
DNEeKTPOEMKOCTb.
.32 10.03.2 :
ol KoHeHCaTop. 1 gpz)?* 6 0.03.26 | https://m.edsoo.ru/ff0c7126
AIIEKTPOEMKOCTD 8§ 97, 98 bubmuorexa [IOK
cTp. 329 Jim. .
52 IJTOCKOTO KOHJIEHCAaTopa. 1 1p2 17.03.96 https://m.edsoo.ru/ff0c72c0
DHEPrys 3apsSHKEHHOTO (1,2)
KOHJIEHCATOPA.
JlabopaTtopnast pabota No ctp. 329 (3 -
n 5
53 3 "M3mepenne 1 ) 17.03.26
AIIEKTPOEMKOCTH
KoHAeHcaTopa"
TexHudeckue ycTporcTaa 88 97,98
U IPAKTUYECKOE ctp. 330 cl,
NPUMEHCHHE: c2)
AIIEKTPOCKOTI, HAononxuten
3IIEKTPOMETD, bHbIN
54 | syekTpocTaThyecKas 1 matepuan. 24.03.26
3al1UTa, 3a3eMJICHUE
ANIEKTPONIPUOOPOB,
KOHJICHCATOD,

KOIMMPOBAJIbHBIN anmnapar,
CTPYUHBIN IPUHTED.

4.2. Ilocrossnublii TOK. ToKH B pa3inuHbIX cpeaax. (12 yac)
DNEKTPUUECKUN TOK. 8§ 100, 101
VCIoBHS CYIECTBOBAHUS crp. 354 (1 -
JIEKTPUYECKOTO TOKA. 3)
I1OCTOSIHHBIH TOK. crp. 337 (1 -
Hcrounuku Toka. Cuna 4)
55 Toka. Hanpsixenue. 1 24.03.26
DneKTpuYecKoe
COTIPOTHUBJICHUE. 3aKOH
Owma [yt ygacTKa 1.
YaenpHOE
COTIPOTHUBJICHUE
BEIIlECTBA.
TocieoBaTEBHOE § 102 bubnrorexa [JOK
56 ’ 1 cTp. 340 (1 - 07.04.26 | https://m.edsoo.ru/ff0c74f0
napajieNIbHOE,

4)
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CMCIIaHHOEC COCAMHCHUC

MIPOBOJTHUKOB.
JlaboparopHas pabota Ne
4 «3yuenue
CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOBY
Paborta 1 MontHOCTH § 104 bubmmoreka [JOK
57 | BIEKTPUYECKOTO TOKA. cTp. 345 07.04.26 | https://m.edsoo.ru/ffOc7838
3akon Jxoyns-Jlenna. (1-5)
3akon Oma 1t TIOJTHOM 88 105, 106 bubnuotexa [JOK
(3aMKHYTOI) cp. 350 https://m.edsoo.ru/ff0c7ae0
3JIEKTPUYECKOM IIETH. (1-5)
KopoTkoe 3aMbIkanue.
58 |JlaboparopHas pabora Ne 14.04.26
5 «zmepenne D1C
HMCTOYHHMKA TOKA U €T0
BHYTPEHHETO
COITPOTHUBIICHUSI»
DNeKTpOHHAs §8 108, 109
MPOBOIUMOCTH TBEP/IBIX cTp. 361
5g | MeTanoB. 3aBHCHMOCTh (1,2) 14.04.26
COIIPOTHUBJICHUS] METAJIJIOB
OT TEeMIIEPaTypHI.
CBepXnpoBOAUMOCTb.
AIIEKTPUYECKHI TOK B §112
60 BaKkyyMe. CBOicTBa cTp. 375 21.04.26
3JIEKTPOHHBIX IY4KOB. (1,2)
[TonynpoBOTHUKH. 88 110, 111 bubnurorexa [IOK
CoOcTBeHHas 1 crp. 371 (1 - https://m.edsoo.ru/ff0c84ae
pUMecHast 4)
61 mpoBomumocTh. CBOCTBA 21.04.26
p—nN-niepexoa.
[MomynpoBoTHUKOBBIE
puOOPBHIL.
DIEeKTPUYECKUM TOK B §113 bubnuoreka [JOK
pacTBOpax M paciuiaBax crp. 379 (1 - https://m.edsoo.ru/ff0c82ba
62 AIIEKTPOJIUTOB. 3) 58.04.26
DJEKTPOIUTHYECKAS
JIMCCOTIHALIUS.
ONeKTpoans3.
DJIeKTPUYECKHU TOK B 88 114, 115 bubaunorexa [IOK
63 |Tasax. CaMOCTo;ITeJIbHIiIIZ crp. 385 58.04.26 https://m.edsoo.ru/ffOc84ae
Y HECaMOCTOSITEIIbHBIH
a3psin. Moutaust. [1na3zma.
Texnuyeckue ycTpoicTBa AononHuten bubnuorexa [IOK
64 U IIPAKTUYECKOE bHbIM 05.05.26 https://m.edsoo.ru/ff0c86fc
MPUMEHEHHE: aMIIepMETP, marepuan.
BOJIbTMETp, PEOCTAT, cTp. 388 (1 -
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HMCTOYHUKH TOKA,
AJIEKTPOHAr peBaTENIbHbIE
pubOpHI,
AJIEKTPOOCBETUTEIIbHBIE
npuOOpHI, TEPMOMETP
CONPOTHBIICHUS,
BaKyyMHBII JTHOJ,
TEPMHUCTOPHI U
(hoTOPE3UCTOPHI,
MOJTYTIPOBOAHUKOBBII
JIMO]T, TaJTbBAaHHKA.

5)

65

O6006maromuit ypok
«DNEKTPOTMHAMHKAY

Utorm
rnasbl.
SNneKkTpoauH
amuKa.

cTp. 388
(8-10)

05.05.26

bu6mmorteka [IOK
https://m.edsoo.ru/ff0c88be

66

KouTtponsHas paborta
Ne 3 o Teme
«DNEKTPOCTATUKA.
IlocTossHHBIH
AJIEKTPUYECKUN TOK.
TokM B pa3iuyHbIX
cpenax»

12.05.26

bu6moreka [IOK
https://m.edsoo.ru/ff0c8a8a

67

68

Ne
n/
n

Pe3epBHbIil ypok.
KonTtponbHas padoTa
nroronas Ne 4 110
TeEME
"DnexkTpoauHaMuka"

Pe3epBHbIi ypok.
O6o0maromuii ypok
no temam 10 kracca

OBIIEE KOJIMYECTBO
YACOB I10
| IIPOTPAMME

11 KIIACC

Tema ypoka

68

Bcero

Jlomamnee
3alaHue

19.05.26

19.05..2026

Jlara

U3y4YeHHs

bu6moreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6moreka [IOK
https://m.edsoo.ru/ff0c8f6c

DJIeKTPOHHbIE
nu(ppoBbIe
oOpa3oBaTe/ibHbIE

pecypcbl

1.

JIEKTPOANHAMHUKA

1.1 MarauTHoe moJie. JyieKTpoMaruuTHas nHayKknus (11 gac)

IlocTossHHBIC MarHUTHI.
BzaumoneiictBue
IIOCTOSIHHBIX MarHUTOB.
MarnutHO€e nosie. Bekrop
MAarHUTHOW MHAYKIIMH.

§1
ctp. 10 (1,2)

02.09.25

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9778
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JIMHUM MarHUTHOM
uHAyKIUM. [IpuHmn
CyNEPHO3UIUU
MAarHUTHBIX TTOJICH.
Kapruna nununi
MAarHUTHON UHAYKIIUH
MOCTOSTHHBIX MarHuTOB.

MarunuTtHoe 1oJie
MIPOBOJIHUKA C TOKOM.
OmneIT Opcrena.
BzaunmoneiicTue
MIPOBOTHUKOB C TOKOM.
KapTtuna nununit
WHJIYKIIMX MarHUTHOTO
IIOJIS JJIMHHOTO
MIPOBO/THHUKA U
3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJTHUKA, KaTYIIIKH C
TOKOM.

§1
ctp. 10 (3,4)

04.09.25

bu6morteka [IOK
https://m.edsoo.ru/ff0c98fe

JlabopaTtopHnas pabota
No 1 «M3yuenue
MarHuTHOTO TOJIs
KATYILIKA C TOKOM»

ctp. 19 (1 -

09.09.25

bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe

Cuna Amrnepa, €€ MOIyNb
Y HaIpaBJICHUE.
JlabopaTtopHas padota Ne
2 «HccnenoBanue
JeMCTBUS MOCTOSIHHOTO
MarHuTa Ha PaMKy C
TOKOM»

Cuna Jlopeniia, e€
MO/1yJIb ¥ HaIlpaBJICHUE.
JIBr>keHue 3apsiKEeHHON
YaCTHUIIbI B OJTHOPOJHOM

MarduTHOM moJje. Pabota
cuiibl JIopeHia

SIBnenue

3JIEKTPOMAarHUTHO M
nHaykuuu. Ilotox
BEKTOPA MArHUTHOM

naaykuunu. O/1C

WHJYKIUU. 3aKOH
3IEKTPOMArHUTHOU
nHaykuuu Papagest

§2
cTp. 16
(1-4)

§4
ctp. 23
(1-4)

§87,8
ctp. 39 (1,2)

11.09.25

16.09.25

18.09.25

bu6moreka [IOK
https://m.edsoo.ru/ff0c9ac0

bu6moreka [IOK
https://m.edsoo.ru/ff0c9df4

JIaGopatopHas pabota Ne
3 «MccnenoBanue
SIBIICHUS
AJIEKTPOMArHUTHON

WHYKITU»

§9
crp. 42 (1 -
4)

23.09.25

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50
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Buxpesoe anekrpuueckoe
1oJie. DIEKTPOABIKYILAS

cuia UHAYKIIUH B
MIPOBO/IHUKE,
JBIKYILIEMCSI

MOCTYINATEIbHO B

OJIHOPOJIHOM MarHUTHOM

noJie. [IpaBuiio Jlenua.

NHAYKTUBHOCTD.
SIBrieHNE CAaMOMHIYKIINH.
OJ1C camouHAYKIIUH.
DHeprusi MarHuTHOTO
TIOJIS1 KATYIIKH C TOKOM.
DNeKTpOMarHuTHOE TOJIE.

888,9
ctp.39 3 -
5)

crp. 42 (1 -
3)

25.09.25

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

WNHnykTuBHOCTS. SIBIIEHUE

CaMOWHIYKIINH.
ONEeKTpOABIKYIIAs CHiia
CAaMOWHIYKITUH. DHEPTHSI
MarHUTHOTO TOJISl KaTyIIKH
C TOKOM.

§11
ctp. 52 (1,3)

30.09.25

10

11

Texandeckue
YCTpPOMCTBA U UX
MPUMEHEHHUE:
MMOCTOSIHHBIE MarHUTHI,
3JIEKTPOMAarHUThlI,
3JIEKTPOJIBUTATENb,
YCKOPHUTEU
3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS MeYb

KonTtponsHas pabora Ne
1 mo Teme «MarauTHoe
ToJe.
DneKTpoMarHuTHas

WHTYKIIHS

12

§§3,5,11

Wroru rimaser
«MarautHoe
oJje.
DnekTpomar
HUTHas

WHIYKITUS.

02.10.25

07.10.25

2. Kouaedanusi u BosIHbI (24 yac)

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

1. MexaHu4yecKHe U JIeKTPOMATHUTHBIE KoJ1e0anus (9 yac)

CBoOoHBIE
MEXaHUYECKUE
Kosie0aHus.
I'apmonnueckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX
Kosie0aHMi, Tepro,
4acToTa, aMILUIUTya U
¢aza xonedaHmii.
[Ipy>KMHHBIN MAsATHUK.

KonebarenrsHas cucreMa.

§§ 13,14

09.10.25

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06
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MareMaruueckuit
MaaTHUK. IIpeBpaiienue
SHEPIUU

13

JlaboparopHas pabota Ne
4 «UccnenoBanue
3aBHCHMOCTH IEPHOIa
MaJIbIX KOJICOaHHI Tpy3a
Ha HATH OT JUTMHBI HUTH U

MAacChl Tpy3a»

ctp. 58 (1 —

14.10.25

14

KonebaTenbHbIN KOHTYP.
CB00OOTHBIE
DIIEKTPOMArHUTHBIC
KOJIeOaHMs B HICATEHOM
K0J1e0aTeIbHOM KOHTYpE.
AHAJIOTHS MEXITY
MEXaHHUYECKUMHU U
DIIEKTPOMArHATHBIMH
KOJICOaHHUSIMH.

88 17,18
cTp. 76
(1-3)

16.10.25

bu6mmorteka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa.
3aKOH COXpaHEHUs
OHEPTHUH B UACAIIBHOM
KOJIeOaTeIIbHOM KOHTYPE

8§19
ctp. 82 (1)

21.10.25

bu6moreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

17

18

[IpencraBnenue o
3aTyXaronmx
KOJICOaHMIX.

Brinyxnennsie
MEXaHUUECKHE
Konebanus. Pe3oHaHc.
Brinyxnennsie
AIEKTPOMArHUTHBIC
KoJeOaHusl.

[TepemeHHBIN TOK.
CunyconaaibHbIN
MIePEeMEHHBIN TOK.
MoIIHOCTh TEPEMEHHOTO
TOKa. AMILTUTYTHOE U
JecTBYyIOIEe 3HAUCHUE
CHUJIBI TOKA U
HaMPsHKEHUS.
Tpancdopmarop.
IIpousBoxcTBo, epenaya
U TIoTpedieHne
ANEKTPUUECKOMN SJHEPTrUn

§§ 16, 23
ctp. 68 (1,2)

§21
ctp. 90 (1,2)

8§ 26, 27

23.10.25

06.11.25

11.11.25

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

19

TexHuueckue ycTpoicTsaa
U NIPAKTUYECKOE
IIPUMEHEHHUE:
JJIEKTPUYECKOTO 3BOHKA,

réHeparopa H€EpEMEHHOI'O

JlomoaHuTENI
bHBIN
Martepuan

13.11.25

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324
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TOKa ¥ JTUHUHN
3JIEKTPOIIepeIay.

20

DKOJIOTUYECKHE PUCKU
MpU MPOU3BOJICTBE
AJEKTPOIHEPI UH.
Kynberypa ncnosib30Banus
JJIEKTPOIHEPIUH B
IMOBCEHEBHOM KU3HU.

JomonHuurten
BHBIN
MaTepual

18.11.25

2. Mexannuyeckue M 3J1eKTPOMAarHUTHBIE BOJIHBI (5 yac)

21

MexaHu4decKue BOJIHBI,
yCIIOBHUS
pacnpocTpaHeHusl.
[Tepuona. CxopocTthb
pacnpocTpaHeHus 1
JUIMHA BOJIHBI.
[Tontepeunsie
MIPOJIOJIbHBIE BOJIHBI.
WnTtepdepenmus u
T paKIus
MEXaHUYECKUX BOJIH.

88 29, 30
ctp. 130 (1 —
3)

20.11.25

bu6moreka [IOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTb 3BYKA.
I'pomkoCTh 3BYyKA.
Bricora Tona. TemOp

3ByKa.

§31
ctp. 130 (A1,
A3)

25.11.25

bu6moreka [IOK
https://m.edsoo.ru/ffOcccOc

23

24

DJIEKTPOMArHUTHbHIE
BOJIHEL. Y CIIOBHS
W3ITYYCHUS
AJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenTanus
BektopoB E, B, VB
AIEKTPOMArHUTHOU
poJiHe. CBoiicTBa
PJIICKTPOMArHUTHBIX BOJIH:
OTpaKCHHUE,
MpeoMIICHUE,
mudpakius. CKOpocTh
ANIEKTPOMArHUTHBIX BOJIH.

[IpuHUUIBI paTnOCBA3U U
TeneBuacHus. PazButue
CPEICTB CBS3HU.
Pagnonokamus. Ikana
ANEKTPOMAarHUTHBIX BOJIH.
IIpumeHeHue
3IIEKTPOMArHUTHBIX BOJIH
B TEXHHKE H OBITY.
DNEeKTPOMarHuTHOE
3arpsi3HEHUE

OKpYKaroILlEen CpeJibl.

88 35, 39, 68
ctp. 145 (1-
4)

88 37, 38, 40,
42
ctp. 159 (1 —
4)

27.11.25

02.12.25

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0
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TexHuyeckue ycTpoucTBa
U IIPAKTUYECKOE
IIPUMEHEHUE:
MY3bIKQJIbHBIE
WHCTPYMEHTHI,
yIBTPa3BYKOBas
JMarHOCTHKA B TEXHUKE U
MEIUIIMHE, pajap,
paauoONpUEMHUK,
TEJIEeBU30p, AaHTCHHA,
tenedon, CBU-neus.

25

KonTposabHas padora Ne 2
«Komebanust 1 BOJTHBI»

HWroru riasel
«Konebanus
U BOJIHBD»

04.12.25

bu6moreka [IOK
https://m.edsoo.ru/ff0cc6f8

Onruka (10 gac)

26

I'eomeTpuueckas onrTuka.
[IpssMmonuHeHOE
pacmpocTpaHeHHE CBETa B
OJHOPOJIHOM Cpe/e.
To4deuHbIN UCTOYHHK
ceera. JIyd cBera

Beenenue
§ 44

09.12.25

bu6moreka [IOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxxeHue cBera.
3aKOHbBI OTPaKEHUS
ceerta. [loctpoenue
M300pakKeHUH B TIOCKOM
3epKaje

§45
crp. 175
(1.2)

11.12.25

bu6moreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

29

[Ipenomiienue cBera.
3aKOHBI MPETOMIICHHS
cBeTa. AOCOIOTHBIN
MoKa3areb
npenomiienus. [TonHoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHblid yron
MIOJIHOTO BHYTPEHHETO
OTPaKCHHUS.

JlaboparopHas padota Ne
5 «M3mepenne
MOKa3aTess MPeIoMIICHH
CTEKJIa»

88 47,48
ctp. 186 (1 —
4)

ctp. 189
(1.2)

16.12.25

18.12.25

bu6moreka [IOK
https://m.edsoo.ru/ff0cd7f6

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67a

30

Cobupatomue u
pacceuBaroIIne JTUH3BL.
Tonkas nun3a. okycHoe
paccTOsiHUE U ONITHYecKast

CHUJIa TOHKOW JIMH3BI.
[Toctpoenue
M300paxxeHuil B
COOMPAIOIINX U
paccenBaroOIIMX JIMH3AX.

88 50, 51
ctp. 202
3.4)

23.12.25

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcddle
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@opmysia TOHKOH JIMH3BL.
VYBennueHue, 1aBacMoe
JIMH30M.

31

JlaboparopHas pabota Ne
6 «MccnenoBanue
CBOMCTB M300paKeHUH B
nuH3ax». [Ipenenst
MPUMEHCHHUS
reOMETPUYECKON ONITUKH.

ctp. 202 (5)

25.12.25

32

Hucnepcus ceera.
CrnoxHbINM cocTaB 0eoro
ceeta. [IBerT.
JlabopaTtopnast pabota No
7 «Habnronenune
JMCTICPCUU CBETa»

§53
ctp.205 (1 -
3)

30.12.25

33

BonHoBas ontuka.
WnTtepdepennus crera.
KorepeHTHBIE HCTOYHUKH.
VYcnoBus HaOIIOICHHS
MaKCUMYMOB U
MHUHHUMYMOB B
HHTEp(DHEePEHITMOHHO M
KapTUHE OT ABYX
cUH(pa3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

88 54, 55
ctp. 210 (1 -
4)

13.01.26

bu6moreka [IOK
https://m.edsoo.ru/ff0ced22

34

35

Judpakuus ceta.
Judpakunonnas
pemérka. YciaoBue
HaOJI0/IEHUS TJIABHBIX
MaKCHUMYMOB MpHU
NajeHuu
MOHOXPOMAaTHYECKOT0
CBeTa Ha
TUPaKIHOHHYIO
pewérky. [omspuzanus
CBeTa.

TexHuueckre ycTponcTBa
1 IPAKTHYECKOE
MPUMEHEHHE: OYKH, JIyIa,
¢doroanmnapar,
MHUKPOCKOTI, TE€IECKOIL,
BOJIOKOHHAs OTITHKA,
T paKIHOHHAS

peméTKa, MOJIAPOU .

88 56, 57, 58,
50
ctp. 220 (1 —
4)

Hrtoru rimasel
«Onruka

15.01.26

20.01.26

bu6moreka [IOK
https://m.edsoo.ru/ffOcf02e

3. OCHOBBI CIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH

4. OCHOBBI CHIEUAJIBHON TEOPUH OTHOCHTEJBLHOCTH (4 yac)
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FpaHI/IHBI IMPUMCHUMOCTU

88 61, 62

KJIACCHYECKOH MEXaHUKH. crp. 235 (1 -
[ToctynaTel cnennaibHOM 5)
TEOpUU
36 OTHOCHUTEJILHOCTH: 99,0196 bu6mmoreka [{OK
MHBApUAHTHOCTb MOYJIs https://m.edsoo.ru/ff0cf862
CKOPOCTH CBETA B
BaKyyMe, IPUHITHIT
OTHOCHTEILHOCTH
DUWHIIITEHHA.
OTHOCHUTEHHOCTD 863
OJIHOBPEMEHHOCTH. crp. 238 (1 - bu6nuoreka [JOK
37| Samenmenne 5 5) 27.00.26 1 pyins:/im.edsoo.ru/ffOcfad2
pEMEHH U ps://m.edsoo.ru/ffOcfa
COKpAII[EHUE JITHHBI
DHEprusi ¥ UMITYJIbC 8§64
eJIATUBUCTCKOMN crp. 245 (2 -
38 LIaCTII)/IHBI. CBs13b Macchl ¢ 4)p ( 29.01.26 Bubmaotexa LIOK
N https://m.edsoo.ru/ffOcfc68
SHEPrUeH M UMITYJTHLCOM
YACTHIIBI. DHEPTHUS IOKOS
KonTtpomnbHas pabota Ne 3 HWroru riasst
39 «Onrtuka. OCHOBBI «Ornruka. 03.02.26 bu6moreka [IOK
CIICIMAIEHOM TEOPHH CTO» e https://m.edsoo.ru/ffocf6f0
OTHOCHUTEIILHOCTH
4. KsanroBas ¢pusuka (15 yac)
4.1. 31eMeHThl KBAHTOBOI onTHKH (6 4yac)
®otonbl. opmyna Beenenue
I11aHKa CBSA3M SHEPTUH §71
40 | doToHa ¢ ero qaCT(I:TOfI. 05.02.26 bubmmorera I[TOK
https://m.edsoo.ru/ffOcfel6
DHeprus ¥ UMIYJbC
(dboToHa.
OTkphITHE U 8§69
HCCIIeTIOBAaHUE crp. 271 (1 - bubaunoreka IIOK
4l doTorddexra. OnbIThH A. 3) 10.02.2¢ https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akoHbl poTtorddexTa. 8§69
aBHeHHe DWHINTEHHA crp. 277 (1 -
42 ypzmﬂ (I)OTO?(b(beKTa. 3)p ( 12.02.26 | Pnomioreka LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuria»
doTorddekra.
JlaBnenue cBera. OMbITHI §72
I1. H. JleGenena. crp. 277 bubamnoreka IIOK
43 . 17.02.26
XHUMH4ecKoe JICUCTBUE (4,9) https://m.edsoo.ru/ff0d04a6
CBeTA.
TexHuyeckue ycTpoucTBa Ctp. 286 (6)
44 Y TIPAKTHYECKOe 20.02.26

MNPHUMCHCHUC!

(hoTOIIEMEHT,
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(dhoTomaTUMK, COTHEUHAS
Oarapesi, CBETOIMO/.

45

Pemrenue 3aga4d mo reme
«IIIEMEHTHI KBAHTOBOM
OIITHKW

Hrtoru rnasel
«KBanToBas
(uznka
ctp. 278 (Cl1,
C2)

26.02.26

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0302

2. Crtpoenune atoma (4 yac)

Mojens atoma TomcoHa. 8§74
46 Oﬁiﬁfpﬁfﬁ%ﬁﬁ . 030326 | Dromoreka IOK
p L. o https://m.edsoo.ru/ff0d091a
[LnanerapHast Mozienb
aToma.
8§75
bu6mmorteka [IOK
47 [Tocrynatel bopa. g;p 288 (1 - | 05.03.26 https://m.edsoo.ru/ffodoaa
N3nydyenne u 8§87
noryomenre GOTOHOB crp.293 (1 -
TP TIEPEeX0ie aToMa ¢ 3)
4g | ORHOTO yPOBHS SHEPrUn 10.03.26 bubnuorexa [JOK
Ha apyroii. Buapl o https://m.edsoo.ru/ff0d0afa
criekTpoB. Crekrp
YPOBHEU 3HEPTUM aToma
BOJIOPO/IA.
BoHOBBIE CBOHCTBA 8871,76
qacThll. BoJIHEI e
49 bpowuis. KopnyckyinsipHo- 12.03.96 bubnuorexa [JOK

BOJIHOBOM JTyaJIu3M.
CnooHTaHHOE U
BBIHY)KJICHHOE HU3JIyYCHHE

3. AtomHoe sapo (5 gac)

https://m.edsoo.ru/ff0dOca8

OTkpbITHE 8§ 78, 82
PaJiOaKTHBHOCTH. crp. 302
50 OnwiTh Pesepdopaa mo (1-5) 17.03.26 Bubmmoreka [JOK
OIPEJIEIICHUIO COCTaBa o https://m.edsoo.ru/ff0d0fd2
PaguoaKTHBHOTO
U3JTyYCHHUS
CgoiictBa anbda-, 6era-, 88 82, 83
ramMMa-u3JIydeHHsl.
51 Biusiaue 19.03.26
palMOaKTUBHOCTH Ha
KHUBBIEC OPTaHU3MbI
OTkpbITHE IPOTOHA U 88§ 83, 84
HerTpona. Hykinonnas crp. 317
52 f/lo;[em; iI;J;a (1,2) 24.03.26 bubnuorexa [IOK

I'eiizen6epra-lBaHeHKoO.
3apsia anpa. MaccoBoe

https://m.edsoo.ru/ff0d1162
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4yucIo sapa. M3oronsr.
Anbda-pacna.
DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. 'amma-
M3JIy4eHHE. 3aKOH
paaMOaKTUBHOTO pacraja.

53

DHeprus CBA3U HyKJIOHOB
B spe. SnepHsbie
peakuuu. Jlenenue u
CUHTE3 sep. SnepHsie
cuibl. Jledext maccsl
sanpa. SInepHsIid peakTop.
TepmosinepHbIil CUHTES.
[IpoGnems,
MIEPCIEKTHUBBI SACPHON
SHEPIeTHKHU.
DKOJIOTUYECKHUE aCIEKThI
SAJIEPHON SHEPTE€TUKHU.

88 80, 87 —
90, 94

ctp. 307
(1.2

26.03.26

bu6morteka [IOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe
yacTullbl. OTKpBITHE
MO3UTpOoHa. MeTo b1
HaOJIIOEHUS U
perucTpamnuu
AJIEeMEHTaPHBIX YaCTHII.
Kpyrnasrit cton
«DyHnamMeHTaIbHbIE
B3aHMOJIEHCTBUS.
EnunctBo huzmveckoit

KapTUHBI MHUpa»

88 86, 92, 93,
95, 96

crp. 331
(1-5)

07.04.26

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

4. DJIeMeHTbI ACTPOHOMMHU U ACTPOPUIUKH

DTansl pa3BUTHUSA
aACTPOHOMHUHU.
IIpuknannoe u
MHPOBO33PEHUECKOE
3HAYEHHUE ACTPOHOMMH.
Bun 3Bé31H0r0 Heba.
CosBe3nus, spkue
3BE3/bI, TIAHETHI, X
BUJIMMOE JIBIDKEHHE.
ConHe4yHas cucTeMa.

88 99 - 101

09.04.26

5.1. DuemeHTHI acTPOHOMUM U acTpou3uku (7 yac)

56

Connue. Conneunas
aKTUBHOCTh. VICTOUHHK
sHepruu CoJiHIA U 3BE3 L.

§ 102

14.04.26

57

3BE3/IbI, ©X OCHOBHBIC

XaAPAKTCPUCTUKH.

8§ 103, 104,
105

16.04.26
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Juarpamma
«CIIEKTPAJIBHBIN KJIACC —
CBETHMOCTBY.
3aBUCHMOCTh «Macca —
CBETUMOCTBY IS 3BE3]]
TJIaBHOM
IOCJICAOBATECIILHOCTH.
3BE3/1bI IJ1aBHOMU
IOCJICAOBATECIILHOCTH.
Bnyrpennee ctpoenue
3B&311. COBpEMEHHBIE
MPEACTABIICHUS O
MIPOUCXOKIACHUH U
spomoruu CoaHIa u
3BE31. DTansl )KU3HU
3BE3/I.

58

Mneunsiii [Iyre — Hama
I'amaktuka. ITomoxxenne u
nBroxkenne CoHna B
T"anaktuke. THITBI
TaJIAKTHK:
paaroragakTUKA 1
KBazapsl. YEpHbIE ABIPHI B
A/Ipax rajakTHK.

88 106, 107

21.04.26

59

60

61

Bcenennas. Pacmiupenne
Bcenennoii. 3akon
Xab0a. Paz0Oeranue
rajaktuk. Teopus
Bousbiioro B3phIBa.
PenukToBOE M3MyUYCHHE.
MacmrabHas CTpyKTypa
Bcenennoii.
MeraranakTuka.

Hepeménnsie mpoo6ieMbl
ACTPOHOMHUH.

KonTtpomnbHas pabora Ne 4
«2NeMEeHThl ACTPOHOMUH
U acTpOUBUKI»

§108

23.04.26

JomoaHuTe
BHBIN 28.04.26
Marepuan

Htoru
TJIaBBI
«OIEMEHTBI
aCTPOHOMH
uHu
acTpopu3uK
n»

30.04.26

5. O0o0maruiee NOBTOPEeHNE

6.1. O60o61maoniee noBTopeHue (4 yac)

62

Ob6o06maromuit ypox.
Ponp ¢puzuku u

ACTPOHOMMHU B

3aKJIroueHue
JononauTen
BbHBIN

05.05.26




SKOHOMHMYECKOM,
TEXHOJOTHYECKOM,
COIIMANIBHOM U
ITHYECKOH cepax
JIeSITCILHOCTH YeJIOBEKa

Marepual

63

O06o0maromuit ypox.
Ponb u MecTo pusuku u
aCTPOHOMHU B
COBPEMEHHOMN HAyYHOH
KapTUHE MUpa

3aKIoueHue
Hononauren
bHBIN
MaTepual

07.05.26

64

O06o0marouii ypox.
Ponb ¢pusmueckoit
TEOPHH B
(¢hopMHUpoOBaHUU
MIPEACTABICHUH O
(buznueckoi KapTuHe
MUpa

3aKIoueHue
Hononauren
BbHBIN
MaTepual

12.05.26

65

O6006maromui ypoxk.
Mecto duznveckoit
KapTHUHBI MUpa B 00111eM
PSTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MpEJICTaBICHUN O
pHUpoJie

3aKIoueHue
Hononauren
BbHBIN
MaTepual

14.05.26

Pe3epBHoe Bpems (3

yac)

66

67

68

Pe3epBHbIi ypok.
MarsuTHOE IoJIE.
DneKTpoMarHuTHas
WHTYKITUS
Pe3epBHbIi ypok.
Ontrka. OCHOBEI
CIeIUaJIbHON TEOpUHU
OTHOCHUTEIBHOCTH

PesepBHbIil ypok.
KBanroBas ¢usuka.
DeMeHThl aCTPOHOMHUU U
acTpopU3NKU

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

4

19.05.26

21.05.2026

26.05.2026

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

10 KVIACC
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Mskumes I'.41., ByxoBues b.b., Corckuit H.H. «®usuka. 10 knacc. Y4yeOHUK.
bazoBbiii n yriyonéunsiii ypoBHu. ®I'OC». — 11-e usa., crep. — Mocksa :
IIpocsemenue, 2024 r.

11 KUIACC

Mskumes I'.4., Byxosues b.b., Hapyrun B.M. «®u3zuka. 11 kinacc. YueOHuUK.
bazoBbiit n yrnyonéunsiii ypoHu. ®I'OC». — 11-e usa., crep. — Mocksa :
IIpocsemenue, 2024 r.

METOANYECKHUE MATEPHUAJIbI UISA YYUTEJISA

o Jlumaktuueckue marepuanbl duzuka 10, 11 kmacc / A.E.Mapom,
E.A.Mapon. — M.: M3gatensctBo «Ipodan, 2023.

o TemaTuueckue KOHTPOJBHBIE U CAMOCTOSITEIbHBIE PabOTHI IO
buszuke 10, 11 xmacc / O.M.I'pommeBa. — M.: M3paTenbcTBO
«Dx3ameny, 2023 r.

U P®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

- Anumanuu pusndeckux o0wekToB. http://physics.nad.ru/

- JKusas ¢usuka: ooydarorias nporpamma. http://www.int-edu.ru/soft/fiz.html

- Ypoku ¢usuku ¢ ucnoap3oBanneM Murtepueta. http://www.phizinter.chat.ru/

- ®usuka.ru. http://www.fizika.ru/

- ®usuka: koJuiekuus onbIToB. http://experiment.edu.ru/

- dusnKa: dIEKTPOHHAs KOJLICKIHs onbIToB. http://www.school.edu.ru/projects/physicexp

- Karasor cceutok Ha pecypebl o pusuke http://www.ivanovo.ac.ru/phys

- Becrutatheie oOy4aromye nporpaMmmsl 1mo gusuke http://www.history.ru/freeph.htm

- JJabopatopublie paboThl o ¢usnke. BupryanbHble 1abopaTopHbIe

paboTsl. http://phdep.ifmo.ru

- AHnManus GpU3HYECKUX MpoieccoB oObsicHeHusMH. http://physics.nad.ru

- ®usnueckas suIMKIoneaus http://www.elmagn.chalmers.se/%7eigo
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