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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypoBHS Ha YPOBHE CpeaHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXKEHUU M TPEOOBAHMI K pe3ysbTaTam
OCBOCHHsI OCHOBHOU 00pa3oBaTeNbHON Mporpammebl, mpeactaBieHHbx B OI'OC
COQO, a Takxke c¢ yué€rom denepanbHOll paboueid MporpaMMbl BOCIHTAHHS U
KOHLICTILIUKA TpernojiaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3zoBaTENbHBIX
Opra"u3anusax Poccniickon denepanum, peann3yoIuX OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

Copepkanue mnporpaMMmbl 1O (U3MKEe HaAmpaBieHO Ha (HOPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10-11 xmaccoB mpu
o0yueHuu ux ¢u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIIbHOCTHOTO
noaxonaa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJbTaTaM
oOydeHMs, a TaKKe€ YYHUTHIBAET HEOOXOJMMOCTh peaIu3aludd MEKIPEIMETHBIX
CBA3€l (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4YeOHBIMH IpeaMmeTamMu. B Heil
OTIPE/IETSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HAa YPOBHE CpEIHEro oOLIero
oOpa3oBaHus, TUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKHU: JTUYHOCTHEIE,
MeTanpeIMeTHbIC, MpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKHU Ha 6a30BOM YPOBHE, B

TOM YHCIIE TIPEIMETHBIC PE3YJIHTATHI IO T0JIaM 00YUYEHUS;

e coJiepkaHue yueOHOTro mpeamera «Pu3nkay mo rojgaM o0ydeHHUs.

®du3rka Kak Hayka O HauOojee OONIMX 3aKOHAX NPHUPOAbI, BBICTyHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMM 00 okpyskaromieMm mupe. [lIkonpHbIN Kype PU3MKN — CHCTEMOOOPa3yIOMIHii
JUISL €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHUM, H3y4aeMbIX XUMHUEH, OHOJOTHEH,
¢dbu3udyeckolr reorpadueld W acTpoHOMHeEH. lcronap3oBaHWE M AKTHBHOE
npuMeHeHrue (U3MYEeCKUMX 3HAHUW  OMpeNeseT XapakTep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe DSHEpPreTHKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4YeHUs] HOBBIX MAaTE€pHaIOB C 3a/laHHBIMU CBOMCTBAMU WU JIPYTHUX.
W3ydyenue ¢u3MKHM BHOCUT OCHOBHOW BKJIaJA B (POPMHUPOBAHUE ECTECTBEHHO-
HAYyYHOW KapTHUHBI MUpa OO0ydaromuxcs, B (GOPMHUPOBAHUE YMEHHM MPUMEHATH
Hay4HbIH METOJI MO3HAHUSI IPY BBINIOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca (usuku Ui YpOBHSI CpelHEro o0Oiero oOpa3oBaHUs
MOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLUIIBI €ro
OCTPOECHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JOTUYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3fesioB (PU3MKH, BKIIOYAET KAaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Mmarepuan Kypca (HU3UKA
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymum B Kypce sBIsSeTCS
(dbopMUpOBaHKE MPEJICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHH, BELIECTBE U
noJe.

Hoes ecymanumapuzayuu. EE peanuzanus MnOpeanosaraeT HCHOJIb30BaHHUE
TYMaHUTapHOTO MOTEHIMaNa (U3NYECKON HayKd, OCMBICICHHE CBSI3U PAa3BUTHUS
¢uzukun ¢ pa3BuTHEM OOIIECTBa, a TaKkkKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU MPOOJIeMaMH.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosiaraet
3HAKOMCTBO C HIMPOKUM KPYIOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPHIIOKEHHI
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJIep)KaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUM M TEXHOJOTMH, a TaKkkKe OOCYXICHHUS
po0JieM pallMOHAIILHOTO IPUPOIOTIONB30BAHMS U SKOJIOIMUECKOI 0€30I1acHOCTH.

Crep:KHEBBIMHU dJIEMEHTaMH Kypca (U3UMKH Ha YpPOBHE CpPEAHEro OOIlero
oOpa3oBaHus SBIAIOTCS (U3MUEecKue Teopuu ((PopMHUpPOBAHUE MPEACTABICHUIN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIU (PYHIaMEHTAIBHBIX 3aKOHOB H
IPUHIUMIIOB B  COBPEMEHHBIX IMPEACTABICHHUAX O HPUPOAE, TpPaHULAX
OPUMEHUMOCTH TEOPHUH, I ONUCAaHUS EeCTECTBEHHO-HAYYHBIX SBJICHUM W
MIPOIIECCOB).

CucTeMHO-IesITeNbHOCTHBIN MOAX0A B Kypce (PU3MKU peaau3yercs Mpexie
BCEro 3a CYET OpPraHM3allU{ SKCIEPUMEHTAIBHON AESITEIbHOCTU O00YyYaroIIuXcCs.
Jis  Ga3oBoro ypoBHS Kypca GU3MKM — 3TO HCIOJIb30BAaHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIaDOpaTOpHBIX padoT,
KOTOpBIE B Iporpamme mo (u3nke 0ObeTUHEHBI B OOIIMI CIUCOK YYCHHMUECKUX
MpakTUYeCKux padoT. BriaeneHne B yka3aHHOM IepedyHe JIabopaTOpHBIX PadoT,
OPOBOJUMBIX JJii KOHTPOJSI W OLEHKH, OCYIIECTBISETCS Y4YaCTHUKAMHU
0o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IUJIaHUPOBAaHUSI U
ocHauleHust kaOuHeta ¢usuku. [lpm »sTomM oOecreunBaeTcs OBIAJACHHUE
OOy4arolMMHUCS YMEHUSMU TPOBOJUTH KOCBEHHBIE H3MEPEHMSI, HCCIIECIOBAHMUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YAENAETCS PELICHUI0 PAcdYE€THBIX M KadyeCTBEHHBIX
3amad. [Ipu 3TOM mIg pacd€THBIX 3a1ad NPHOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIENbIO, MTO3BOJIAIOIINE MPUMEHSITh U3YUEHHbIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3fesia Kypca, TaK W WHTETPUPYs 3HAHUS W3
pa3HbIX pasnesoB. /[ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
0oOBbsICHEHHE TPOTEKaHUsl (U3MYECKHX SIBICHUH M TPOIECCOB B OKPYKAIOIIEH
KU3HU, Tpelyroiue BbIOOpa (U3NUECKOW MOJenu MJisi CUTyalluH MPaKTUKO-
OpPHEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OOecrleueHnI0 ydeOHOro mpolecca 0a30BbIM ypOBEHb Kypca
(U3UKH HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3ydaThCsl B YCIOBUSIX
MPEAMETHOTO0 KaOWHeTa (U3WKK WM B YCIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
MPEJIMETOB €CTECTBEHHO-HAyYHOTO IMkia. B kaOunere (pu3uku MOHKHO OBITH
HeoOXoIUMoOe JlabopaTopHOE O0O0OpYyIOBaHMUE /Jisi BBINOJIHEHUS YKa3aHHBIX B
mporpamMme 1o (U3HKE YYCHHYECKHX MPAKTHYECKUX PaOdO0T U JEMOHCTPAIIMOHHOE
o0opyIoBaHUE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  0O0ECIeurMBaeT IOCTaHOBKY
MEPEUNCIICHHBIX B MporpaMMe 10 (U3WKE KIFYEBBIX JIEMOHCTpAIUi s
WCCJICIOBAHMSI  M3Y4YaeMBbIX  SBJICHUW ©  TPOILECCOB, OMIHUPUYECKUX W
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe o00OpynoOBaHHME IS YUYEHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTCcs B BUAC TEMAaTHYCCKUX KOMILUIEKTOB M OOECIIEYMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcs. TeMaTH4eCKue KOMIUICKTHI
71a00paToOpHOTO O0OPY/IOBAHUS JOMKHBI OBITH IMOCTPOEHBI HAa KOMILUIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(POBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TICIISIMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBJISTFOTCSI:

e (QopMmupoBaHue HHTEpeca M CTpEeMJICHUS OOy4YaAIOIIMXCA K HAyYHOMY
M3YYEHUIO TMPUPOJIbI, PA3BUTHE MX HHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC TTO3HAHUSA M (pOopMUpOBaHUE
MCCJIEI0BATENFCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHHME HAy4YHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HU3YYEHHS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUUW OOBSCHATH SBICHHUS C HCIOJb30BAHUEM
(bu3HYeCKUX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opMmupoBaHue NpeNCTAaBICHUNA O PO (PU3MKHU A Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHre 3TUX 1eneld o0ecreunBaeTcsl pernieHueM CIeAyIomnX 3a1a4 B

IpoIiecce 3ydeHus Kypca (GU3uKH Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusI:



e TIpHUOOpETEHUE CHUCTEMBI 3HAaHUU 00 001X (bHU3UYCCKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIpHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

e (QopMupoBaHMe yMEHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
oObsicCHEHUS (PU3WYECKUX SBJICHUNW B TPUPOAEC U IS TPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHHS PA3IUYHBIX 3a7a4 C SIBHO 3aJIaHHOM
bu3nYecKoil MOMAENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3faHue GU3NIECKOr MOJCIH, aJIeKBAaTHON yCIIOBUSAM 33/1a4H;

e TMOHMMaHHUE (U3MYECKUX OCHOB M MPUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUTYIO
cpeny;

e OBJIAJICHUE METOJAMHU CAaMOCTOSITEIBHOTO IUIAHUPOBAHUS U IMPOBEICHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTepIpeTanuu UHGOpMaIH,
OTpeIeSICHNs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;

e CO3/IaHUE YCIIOBHM JUISl PA3BUTUSI YMEHUW MPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenune ¢usuku (06a30BbIi YPOBEHb) Ha ypOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJETIIO).

[Ipennaraemspiii B mporpamMme 1o (uU3MKe TMepedeHb JIabOpaTOPHBIX H
NPAKTUYECKUX paboOT SBIAETCA PEKOMEHJOBAaHHBIM, YYMUTENb JENaeT BBIOOD
MPOBEJICHUS J1a0OpPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIUBUAYAIbHBIX
0COOEHHOCTEH 00yUaIOIUXCSI.



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUS

®usnka — Hayka O mpupone. HaydHbple METOIBI MO3HAHHS OKPYXKAOIIETO
Mupa. Ponb JKcriepuMeHTa M TEOPUM B IPOLIECCE IO3HAHUS IPUPOABI.
DKCIIEpUMEHT B (pU3HKeE.

MopnenupoBanue (pU3MYECKUX SIBIEHUN M mpoueccoB. HayuHble rumoTessl.
du3nyeckue 3aKOHbl U TEOpUH. ['paHHIBl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponb u Mecto Qu3uku B GOpMUPOBAHUU COBPEMEHHOW HAay4yHON KapTHHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaznoroBple W IUGPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemetienne, CKOpOCTh (CpelHsIsE CKOPOCTb, MTHOBEHHAasi CKOPOCThb) H
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPJIHHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMXKeHue. I'paduku
3aBUCHMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHUS, IIyTM W IEPEMEIICHUs
MaTepUaJIbHON TOYKH OT BPEMEHHU.

CBoOonHoe najzieHue. Y CKopeHrue CBOOOIHOTO MaIeHusI.

KpuBonmHeniHoe  nBukeHue. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPYHOCTH C MMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEWHAS
ckopocTb. [lepron u yactora oOpaienus. LleHTpocTpeMUTENTEHOE YCKOPEHUE.

TexHuyeckne yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CHUAOMETP,
JIBUKEHUE CHAPSJ0B, LEMHBIE U PEMEHHBIE ITEPEIAYH.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCYETA, WIUTFOCTPALMS KMHEMAaTUYECKUX XapaKTEPUCTHUK
JBUKCHMUS.

[IpeoOpa3zoBaHue JBUKEHUI C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenue ABMKEHUs Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenune yckopeHusi CBOOOIHOTO MaICHHUS.

Hanpagnenue ckopocTu pu ABUXKEHUU O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomol

N3yuyeHrne HEpaBHOMEPHOTO JABHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEGHHS MEXAY NYTAMH, IPOMICHHBIMU TEJIOM 32
NOCJIEIOBATENbHBIE PABHBIE IPOMEXKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuenue aBuxKeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

[Ipunuun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akon HproToHa
IUIsl MaTepuaibHOM TOUKU. TpeTuil 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Ttsoxectn. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, CKoiabxkeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUA U cuiia TpeHus nokos. KosadduumeHt tpenus.
Cuiia conpoTUBIIECHUS MPU JIBUXKEHUU TEJa B dKUJIKOCTH WIIH Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TETa.

MOMEHT cHJIbI OTHOCUTEIBHO OCH BpameHus. Ilnedo cunbl. YcnoBus
paBHOBECUSA TBEPAOIO TENA.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: MOAIINIHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TET.

Bropoii 3akon HerotoHna.

N3mepenue cui.

CnoxeHune CHiL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOIbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcinoBus paBHOBECHs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



UccnenoBanrie 3aBUCMMOCTA CWJI YNPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3MHOBOM 00pasIie, oT ux aedopMaIiim.

UccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO TeJla, HMMEIOLIETO OCh
BpaIlCHUS.

Tema 3. 3akonvl cOXpaneHus 6 MexaHukKe

NMnynbc MartepuasbHOW TOYKM (T€a), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
Nmnynbc cuiibl 1 U3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJbCa.
PeaktuBHOE nBUXKEHUE.

Pabora cuibl. MOIIHOCT CHITHI.

Kunernueckass »Heprusi MarepualibHOW TOYkH. Teopema 00 W3MEHEHHH
KMHETUYECKOW SHEPTUM.

[ToTenunanbHas SHEPrusl. [ToTeHuuanbHas SHEPrUs yOpyro
nehopMHUpOBAHHON  TIpykWHBI.  [loTeHIManpHas  dSHEprus Tena  BOJM3HU
MMOBEPXHOCTH 3EMIJIH.

[ToreHuuanbHple WM HENOTCHIUAIbHBIE  CHIIBI. CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CHUJ C M3MEHEHHUEM MEXaHWYECKOW HSHEPruu CHUCTEMBbI TeIl.
3aKOH COXpAaHEHUS MEXaHUYECKON SHEPIUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpoWCTBa M NMPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MIPY>KUHHBIN MUCTOJIET, IBUXKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHMUE.

[lepexoa MOTEHIMATBHOM YHEPTUU B KUHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuenue abCOMIOTHO HEYNMPYTOro yjaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
HUTSIHBIX MasATHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KTy Ta.

Paspnen 3. Mouieky/isspHasi pU3NKa U TEPMOJAMHAMUKA
Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUUYECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BelecTBa. MOJeNIn CTPOEHHUs Ta30B, XUIKOCTEU U
TBEPBIX T€A U OOBICHEHNE CBOWCTB BEUIECTBA HA OCHOBE 3TUX MoJenei. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TenmoBoe paBHOBecue. Temmnepatypa u e€ uzMmepenue. lllkana temmneparyp
[lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUH HJACAIbHOrO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeaHe KHUHETMYECKOW SHEPruM TEIUIOBOTO MJBMXKEHHUs dvactul rasza. lllkana
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—KiamnepoHa.
3akoH JlanmpToHa. M3omporecchl B MACaIbHOM Ta3e C MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnbITEI, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OmnbiTel 10 MU PYy3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Monaens onbita LTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aHMOJICHCTBHUSI.

Mogenb, WILTIOCTPUPYIOIIAs TPUPOY AABIECHUS ra3a Ha CTEHKH COCYJa.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS HJICAUIBHOTO Tasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HA OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO3/IyXa B HEH.

UccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMoauHamuueckas cucrema. BHYTpeHHsISI SHEPTUsi TEPMOJIUHAMUYECKON
CUCTEMBI U croco0bl €€ n3meHeHus. KonnuectBo TernoTel U padbota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HUJEaJbHOrOo  rasa. Buasl  Temionepeavu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KosnuecTBo TemnoTsl pu Temjaonepeaaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue mepBOro 3akOHa TEPMOJMHAMHUKH K u3omnponeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatuMocTh IPOILIECCOB B IPUPOJIE.

TennoBeie  MamuHbl.  [IpyUHIUNBL ~ [EWCTBUS  TEIUIOBBIX  MAIIUH.
[IpeoOpa3zoBaHust SHEPrUM B TEIUIOBBIX MamuHax. Kod(p(UIMEHT MoIe3HOro
nerictBus TerioBod MammHbL. Lukn KapHo u ero ko3 @uIMeHT MOJae3HOro
JEHCTBUS. DKOJIOTHYECKHUE TMPOOIEMbI TEIIIOIHEPTETHKH.



TexHuyecknue YCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIIOAMIBHHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

N3mMeHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ NEWCTBHEM C)KaTOro BO3ayXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MmyTéM TpeHust (BUICOACMOHCTPAIIS).

N3meHeHue BHYyTpEeHHEH SHEpTrun (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CTOPAaHUSI, PEAKTHBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepenne yaenbHou TEMI0EMKOCTH.

Tema 3. Acpecammusie cocmoanua eewyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHjeHcauus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBIH map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT 1aBJICHUSI.

Teépnoe Teno. Kpucranmnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaioB. JKunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBiaenue wu
KpUCTaJTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHHE TEIJIOBOro OanaHca.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOIYUYEHHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHUCJIE HAaHOMAaTepUaloB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nNoHWKEHHOM JIaBJIICHUH.

Cnoco0bl U3MEPEHUS BIIAXKHOCTH.

HabGnronenune HarpeBaHus U MJIaBJICHUS KPUCTAUNIMYECKOTO BEIIECTBA.

JIeMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3mepenre 0THOCUTENBLHON BIaXKHOCTU BO3AYXa.

Paznen 4. JDjaekTpoauHaAMMKA
Tema 1. Inekmpocmamuka
OneKkTpu3anust Tel. OJIEKTPUYEeCKH 3apAn. JBa Buaa DIEKTPUYECKUX
3apsaaoB. IIpOBOOHUKH, IOUAJIEKTPUKU M TNOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. TodueuHbIN 3JIEKTPUUYECKHAN 3apsI.
Onektpuueckoe mone. Hanpsok€HHOCTh  dnexkTpuuyeckoro mnonsd.  [IpuHuun



CYNEPIIO3ULHAN BJIEKTPUUYECKUX MOJIEN. JIMHMM HANpsHKEHHOCTH 3JIEKTPUYECKOTO
TOJIA.

PaGora cun  anekrpocraruueckoro  mojs.  Ilorenmman.  Pasnocthb
MOTCHIMANOB. [IpOBOAHWMKM W JHMAJIEKTPUKKA B DJIEKTPOCTATUYECKOM  IIOJIE.
JlvanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOT0 KOHAEHCATOpa.

TexHuueckne yCTpPOMCTBA M IMPAKTUUYECKOE MPUMEHECHHUE: SJIECKTPOCKOIL,
ANEKTPOMETP, DJJIEKTPOCTATHUUECKAs] 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KOHJIEHCATOpP, KOMUPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUS DIEKTPOMETPA.

B3aumopericTBre HaNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIM3IEKTPUKH B AJIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCaTopa OT IUIOLIAIU
IJIACTUH, PACCTOSTHUSA MEXKAY HUMH U TUDJIEKTPUUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. ITocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunlx cpeoax

DJIEKTPUYECKAN TOK. YCIOBUSL CYILIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsbxkenne. 3akoH OMa 151 y4acTKa LETH.

DIEKTPUYECKOE COIMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH J[xoymns—Jlenma. MomntHOCTH
AJIEKTPUYECKOTO TOKA.

DNEKTPOJABIKYILAA CWJIA U BHYTPEHHEE CONMPOTUBJIECHUE HMCTOYHHUKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpuyeckoi nenu. KopoTkoe 3aMmbIKaHueE.

ONEeKTpOHHAsT  MPOBOAMUMOCTh  TBEPJBIX  METAVIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJIJIOB OT TemMIepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas u pUMECHas MIPOBOJIUMOCTh
moJIynpoBogHUKOB. CBOMCTBa p—n-niepexoa. [lomympoBoHUKOBBIE TPHUOOPHI.

ONEeKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.



DJIeKTpUUeCKUM TOK B Tra3zax. CamMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Liazma.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE TMPUMEHEHUE: aMIepMETP,
BOJBTMETP, PEOCTAT, HCTOYHUKH TOKa, OJIEKTPOHArpeBaTelibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIH JTHO/,
TEPMUCTOPHI 1 POTOPEZUCTOPHI, MOTYTPOBOTHUKOBBIN TUOJ, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaMPSHKEHMUS.

3aBUCUMOCTh COMPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TTOTIEPEYHOI0 CEUCHHS U MaTepuaa.

CwmeniaHHOE COEIMHEHUE MTPOBOTHUKOB.

[Ipssmoe wu3MepeHue SIEKTPOABIKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJibBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTb COMPOTUBIICHUSI METAIJIIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoii pa3psia 1 IpOBOIUMOCTh BO3IyXa.

OIHOCTOPOHHSISI TPOBOIUMOCTH IHO/IA.

Yuenuuecxuii sxcnepumenm, nabopamopvle pabomeol

N3ydyeHne cMEIaHHOTO COeIMHEHUS] PE3UCTOPOB.

N3mepenune 37eKTPOBMKYIIEH CUJIbl MCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTUBJICHUS.

Habmronenue amekrpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kilacce ocyniecTBIISIETCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OMoN0rNY, XUMHH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nousamusi, CBS3aHHBIE C M3yYCHUEM METOJI0OB HAYy4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbId (hakT, runoresa, (u3nMyeckas BEJIMYMHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3BMEPEHUE.

Mamemamuxka: pelieHue CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIHS,
napaboJia, runepOosa, ux rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUH HA OCH KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBWXEHHE B JKHBOUW mpupone, nuddysus, ocMmoc,
TEII000MEH JKHUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEIau, TEIJIOBOEC PAaBHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEH, XKUIKOCTEH U



ra3oB, JJEKTPUUYECKUE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs JHUCCOLMAIIMS,
rajibBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUST B TEXHUKE, MOJIIUIHHUKK, HUCIOIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JPYyTue), IBUTATENIb BHYTPEHHETO
cropanusi, napoBasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
MOJYYEHUsS] COBPEMEHHBIX MATEpUAJIOB, B TOM UHCJI€ HAHOMAaTEepUaJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBII IPUHTED, ANEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIBHBIE IPUOOPHI, raIbBaHUKA.

11 KITACC

Pa3znen 4. DinekTpoauHaMHuKa

Tema 3. Macnummnoe none. I1eKmMpOMACHUMHAA UHOYKUUSA

[TocTossHHbIE ~ MarHuThl.  B3auMoOmENCTBHE  TIOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM uWHAYKUMH. [IpmHIMND cyneprno3unun
MarHuTHbBIX noJsied. JInHMKM MarHuTHOM WMHAYKUWW. KapThHa JWHUNA MarHUTHOMN
WHIYKIHH MOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTHoe TIOJ€ TIPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MArHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OmnbIT OpcTeaa. BzanmoelicTBue NpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBleHUE. J|BH>KEHNE 3apSKEHHON YaCTUILIBI
B OJTHOPOJTHOM MarHUTHOM Iojie. PaGoTa cuisl Jlopenna.

SlBneHne BJIEKTpOMAarHUTHOW WHAYKOUMUA. [lOTOK BEKTOpa MarHUTHOW
WHAYKUAH. OJIEKTPOABIKYIAS CHJIA HWHIYKIUMHA. 3aKOH DJJIEKTPOMArHUTHOM
nHaykuuu @apanes.

BuxpeBoe »aiekTpuyeckoe TmoJie. IDJIEKTPOABMKYIIAs CHIA HWHIYKIHH B
IPOBOJIHUKE, JBUKYLIEMCS IOCTYIATEIBHO B OJTHOPOTHOM MAarHMTHOM TOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTE. SIBIEHME CaMOMHIAYKLIMH. OJEKTPOABIKYIIAs CHJIA
CaMOMHIYKIIVH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne YCTpPOMCTBA M IMPAKTUYECKOE TMPHUMEHECHHUE: TOCTOSIHHbBIC
MArHUThl, BJEKTPOMArHUTHI, SJIEKTPOJBUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTULl, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE PIEKTPOMArHUTHON UHIYKIIUU.

[TpaBuno Jlenua.

3aBUCUMOCTD JJICKTPOJBMKYIIEH CHUJIBI MHIYKIIMA OT CKOPOCTH M3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBrIeHME CAMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopuvle pabomeol

N3yyeHne MarHuTHOTO TOJIS KaTYIIKH C TOKOM.

UccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Pa3nea 5. Kosiedoanus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KOJ1€OAHUA

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonnyeckue konebanus. [lepuon, dacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyXvHHBIN MasATHUK. MaremMaTU4eCKUil MasiTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBpanienue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B
UJCATHPHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYEeCKUMU U
ANEKTPOMAarHUTHEIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPI'uM B UJeaJTbHOM KoJie0aTeTbHOM KOHTYpE.

[IpencraBnenue o 3aTyXaromux KojaeOaHusX. BeIHYK/IeHHbIE MEXaHUUECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMsI.

Ilepemennpiii TOK. CHUHYCOMJAQIBbHBIM TEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYCHUE CHUJIBI TOKa U
HaIpsHKEHUS.

Tpanchopmarop. [Ipon3BoacTBO, mepemaada U MOTPEOICHUE DICKTPUUCCKOU
SHEPIrUHU. DKOJIOTMYECKUE PUCKHU TPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kynbrypa
WCMOJIb30BAHUSA 3JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HMU.

TexHudyeckne yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIEKTPUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTebHOW CHUCTEMBI (MPY>KUHHBIA WIH
MaTeMaTUYeCKU MasiTHUK).



Hab6mronenue 3aTyxarmux KoiaeOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOAHU.

Hab6nronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSHKEHUSI OT BPEMEHU) ISt
AJIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc nmnpu mMocnenoBaTENbHOM COECIMHEHUM PE3UCTOpA, KaTYIIKU
WHJYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPONEepeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomol

HccnenoBanrie 3aBUCUMOCTH MepUoa MajbiX KoJeOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

UccnenoBanrie MNEepeMEHHOr0 TOKa B IEMA W3 MOCIEI0BATEIIHHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 80IHbL

MexaHnuueckue BOJHBI, ycioBUsi pacupoctpanenus. llepuon. CkopocTh
pacrpocTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBIL.
WNuTtepdepenius u udpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3YyUYECHHS DJEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHo#t BoiHe. CBoiicTBa
AJIIEKTPOMATrHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, MOJIspHU3alus, TuPpaKius,
unTepdepenirs. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >7E€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHHE AJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLMTBI paguOCBS3U U TENEBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpSI3HEHUE OKPYKAKOLIEH CPELBI.

TexHuyeckue yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKAa B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-nieub.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmtoieecst Teno kak KCTOYHUK 3BYKa.

HabGmronenue orpakeHus: ¥ MPeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue unrepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOM KOJeOaHUM.



UccnepoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpa’KEHHE,
MpesIoMJICHUE, MOJspu3alus, udpaKius, nHTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMoinHENHOE pacnpOCTpaHEHUE CBETA B
oaHOpOIHOM cpene. JIyd cBera. ToUeUHbI HCTOUHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoenue nzoOpakeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBeta. 3aKoHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcust ceeta. CioxHbIi coctaB 6enoro cera. L[Ber.

ColOuparomie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKyCcHOE
pacCcTOsiHME U ONTHUYECKash Ccuiia TOHKOM NuH3bL. llocTpoeHune wu3zoOpaxeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JHH3BI. YBETUYCHUE,
JaBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBass ontuka. HWuTtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakus cBera. JudpakuuonHas pemérka. YcClIoBUE HAOIIOCHUS
[JIaBHBIX ~MAaKCMMyMOB IIpU MaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta HA
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBINA afmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OINTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE pAacHpPOCTPAHEHUE, OTPAXKEHHE M TNPEIOMIIEHHUE CBETA.
Onrtuueckue mpudopHI.

ITomHOE BHYyTpEHHEE OTpaxkeHue. Moiesb CBETOBOAA.

WccnenoBanrie cBOMCTB M300paKeHUM B JIMH3AX.

Mogenu MUKPOCKOIIA, TEJIECKOIIA.

Habmronenne natepdepeHINM CBETA.

Hab6mronenune nudpakimm ceeta.

HabGmronenue nucnepcuu cBera.

[TomyyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomy4yenune ciexTpa ¢ MOMOIIBIO AUGPAKITMOHHON PEIIETKH.

Hab6nronenue nonsipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomul



N3mepenune nokaszaresns NperoMIICHUS CTEKIIA.
HccnenoBanrie cBOMCTB M300paKEHUM B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cieNMAJILHON TEOPUU OTHOCUTEIbHOCTH

I'paHnnBI  OPUMEHUMOCTH  KJIAacCHYEeCKOM  MexaHuku.  IlocTysmatel
CIIEHIUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETA B BaKyyMe€, IIPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU M COKpAIlCHHE
JUIAHBI.

DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MacChl C JHEPrUEN U UMITYJIbCOM PEIATUBUCTCKOW YaCTULIBI. DHEPIrus
IIOKOS.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEeprus
Y UMITYJIbC (POTOHA.

Otkpeitre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dbotorpdexra. YpaBuenue DiHmTeitHa st poTodpdekra. «KpacHas rpanunar
dhoTtoaddexra.

JaBnenue ceeta. Onwithl I1. H. JIleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpoiCTBA W MPaKTUYECKOE MpPUMEHEHHEe: (OTOIIEMEHT,
dboTonaTuMK, COTHEUHAs: OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTo3(PpdeKT HAa yCTaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeMIHETO GoTodddeKTa.

CBeToaunon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTull.
[Lmanerapnas mopens aroma. Iloctynatrel bopa. M3nydenue u mornomieHue
(OTOHOB MpU MEPEeXo/e aroMa C OJHOIO YPOBHSI SHEpPrUM Ha Apyrou. Bumsl
criekTpoB. CHEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BousiHoBeie cBoiicTBa yactull. Bonubl ae bpoiins. KopnyckyisipHO-BOJTHOBOM
Iyalu3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuueckne YCTpPOWCTBA M MNPAKTHYECKOEC NPUMEHEHUE: CHEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomol

HaOmronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHwio  cocTaBa
paanoakTUBHOTO u3nydyeHus. CBoiictBa anbda-, Oera-, TaMma-U3Iy4YEHUS.
Bnusinue paanoakTHBHOCTH Ha KUBBIE OpPTraHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tomnsl.

Anbda-pacnaa. DJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacnan. [amma-
M3JIlyyeHre. 3aKOH paJuOakTUBHOTO pacIaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. AnepHbie cuibl. [ledexT Maccol sapa.

S nepHble peakuuu. JleseHue u CUHTE3 SIEP.

Anepusbiii peaktop. Tepmosnepubiii cunTe3. [IpobOiieMbl W MEPCHEKTUBHI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI SIACPHON JHEPTETUKH.

DneMeHTapHbIe YacTullbl. OTKPBITUE MTO3UTPOHA.

MeTtobl HAOIIOICHHS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTalbHbIe B3aUMOJeHCTBUA. EQMHCTBO (pu3nueckoi KapTUHBI MUPA.

TexHuueckne yCcTpoONCTBAa U MPAKTUYECKOE MPUMEHECHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHblid peakTop, aToMHas 0oMOa.

Jlemoncmpayuu

CUY€TUMK MOHU3UPYIOIINX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne TpEeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

Pa3znesn 8. JiieMeHTHI aCTPOHOMUM U acTPOGU3MKH

Otansl pa3BUTHS acTpoHOMUM. [IpUKIanHOE U MUPOBO33PEHYECKOE 3HAYEHNE
aCTPOHOMMUM.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3MbI, IJIAHETHl, UX BUAMMOE
JIBUKEHUE.

Conneunas cucrema.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHeprum CoyiHIIA W 3BE3I.
3BE31bl, UX OCHOBHBIE XAPAKTEPUCTHUKH. JlMarpaMMa «CHEKTPAJIbHBIA Kilacc —
CBETUMOCTBY». 3BE3bl TJIaBHOM MOCIEIOBATENIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] IJIaBHOM MOCIIENOBAaTENbHOCTU. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUN U 3Bostonun ConHla u
3BE3]1. DTambl )KU3HU 3BE3/.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxkenue u nBuxenue CoJiHIa B
IN'anaktuke. Tunel ranaktuk. Paguoranaktukyu u kBaszapsl. UEpHBIE ABIPHI B sAApax
rajaKTUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ia. Pazoeranue ramakTuk.
Teopus bonbioro B3peiBa. PENMKTOBOE U3ITyUEeHUE.

Macmrabnas crpykrypa Beenennoil. Mertaranakruka.

Hepeménnpie mpoOiaeMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C MCIOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIpe/IeTICHUS TOJI0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3usi CEBEPHOrO MOIYIIAPUSI U SIPKUE 3BE3/IBI.

Hab6mronenus B Teneckon JlyHsl, manet, Mneuynoro Ilyru.

O6001maoee MOBTOPEHHUE

Ponr ¢u3uku W acTpOHOMUHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAIIBHON M ATUYECKOU chepax MesTeTbHOCTH YeJIOBEeKa, POJb M MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUU TPEJACTAaBICHUNH O (U3HUECKOW KapTUHE MHUpPA, MECTO
(bu3uYeCKOl KapTUHBI MHUpa B OOIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kilacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MaTHKH,
Oounonoruu, XumMuu, reorpady U TEXHOJIOTHH.

Meowxcnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MyUecKkas BEIUYMHA, 3aKOH,
Teopusi, HaOII0ICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MO/JIEh, U3BMEPECHUE.

Mamemamuka: pemieHHE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX NPOEKUHWH HA OCH KOOPAHMHAT, CJI0KEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTApHBIX (YHKIMH, NPU3HAKK TMOA00USI TPEYTOJbLHUKOB,
onpeesieHHe MIOMAaU IOCKUX (GUryp u o0beéMa Tel.

buonocus: »nekTpuueckue SBICHHUS B JKMBOW TPHUPOJE, KoJeOaTellbHbIe
JIBUKECHUS B KMBOUM NPUPOJIE, ONTUYECKUE SIBIICHUS B KMBOM NPUPOJE, ACHCTBUE
paanaluy Ha )KUBbIC OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PEMIETKH, CHEKTPaIbHBIN
aHau3.



l'eoepaghus: MarHWUTHBIE TIOMIOCAa 3€MJIM, 3QJICKA MArHUTHBIX Py,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICCHUI.

Texnonocusa: IJHWHUW DIIEKTpPOIEpEad, TEHEpPaTOp IEPEMEHHOr0 TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajaap, PaJUONPUEMHHK, TEJICBU30P,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapaT, BOJOKOHHAs ONTHKA,
coJiHeYHasi barapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®PusnMka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3zoBaHus (0a30BbIi YPOBEHB) JOIAKHO OOECIEUUTH TOCTUNKEHUE CIETYOUTUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUS yueOHOro rnpeamMera «Du3nKay T0IKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromIuMXcsi PYKOBOJICTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIIMCH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITA U OMbBITA JEITEIBHOCTH B MPOLIECCE PEaTM3alii OCHOBHBIX HAIPABICHUUN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYAIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOIo OOIIECTBA;

MPUHATHE  TPAIUWIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAaHUCTUYECKUX H
JEMOKPATUUECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIE€STEIBHOCTh B MHTEPECAX TPAXKAAHCKOTO
00IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPTaHU3aINY;

YMEHHUE B3aMMOJEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QyHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IaTPMOTUYECKOr0 BOCIIUTAHUSA:

chopMHUPOBAHHOCTH POCCUHCKOM Irpa)JIaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUXKEHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESTEILHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
puCyIero pu3ndeckoi Hayke;



5) Tpy10BOro BOCIMTAHMS:

MHTEpPEC K Pa3IUyHbIM cdepaMm MnpodhecCHOHANIBHONU AESTEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00IaCTH
(U3HUKY HA TPOTSHKEHUN BCEH KU3HM;

6) 3K0J10TM4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh SKOJIOTMYECKON KYJIbTYpbl, OCO3HAHHUE TJIO0ATHLHOIO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUU B OKPYKAFOIIEH CpeJle HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO PAa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OmbITa JACATEIbHOCTH HKOJOTUYECKOW HampaBIC€HHOCTH Ha
OCHOBE UMCIOIIUXCS 3HAHUH 110 (DH3HUKE;

7) UEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (DH3NICCKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOU [EATEeIbHOCTH, TOTOBHOCTH B MpPOIECCE
u3ydeHus: (QU3UKKA ~ OCYHIECTBJISATH  NPOEKTHYID U HCCIEAO0BATEIbCKYIO
NS TENbHOCTh UHMBUIyaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble Jiornyeckue JaeicTBUA:
caMOCTOSITeIbHO  (OpPMYyNIHpOBaTh W aKTyaJlU3UpPOBaTh  MPoOJIeMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENEHATh LENU ACATEIIBHOCTH, 3aJaBaThb IAPAMETPbl M KPUTEPUU HUX
JIOCTHIKCHUS,
BBIABJISITH 3aKOHOMEPHOCTM W IPOTHUBOPEUMS B  PAaCcCMaTPUBAEMBIX
(hUBUYECKUX SIBJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ YUETOM aHAIM3a MMEIOITIXCS
MaTEepHUATBLHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBHI B JICATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH,
KOODAVMHUPOBAaTH M  BBINOJHATH pabOTy B  YCIOBUAX  pealbHOIO,
BHPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieoBare/IbCKue JeMCTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIKOUEBBIMU IMOHATHUSMH M METOAAMHU
(bu3HYeCKO HAyKH;



BJIAJICTh HABBIKAMHU yUE€OHO-HCCIIE0BATEIILCKON U TTPOCKTHOM JIEATEILHOCTH
B o0Oyiact (pu3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOHCKY
METOJIOB peIICHHs 3anad (U3NYECKOTO COACpPXKaHUS, MPUMEHEHHUIO Pa3IAIHBIX
METO/IOB ITO3HAHHSI,

BIIAJICTh BHJAAMH JCSATEIHHOCTA TIO TIOJYYCHHIO HOBOTO 3HAHHS, €ro
MHTEPIpETAlUU, MPEeoOpa3OBaHUI0 M TPUMEHEHUIO B Pa3IUYHBIX Y4YEOHBIX
CUTYyaIusX, B TOM YUCJIC TIPH CO3JIaHUH YICOHBIX TIPOEKTOB B 00IaCcTH (U3HKH;

BBISIBIISATh TIPUYMHHO-CJICACTBEHHBIC CBS3M WM aKTyaJM3WpPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ PpEeIIeHUs, HaXOIAUTh apTYMEHTHI MJIs JOKa3aTeIhCTBA
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peIICHHs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3MPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIC 3aJayll B 0Opa30BaTEIbHOM
ACSITENFHOCTH, B TOM YHCIIE TIPY U3YYCHUHU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAaITUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (HU3UKE B TPAKTHYECKYIO 00IacTh
KU3HENIEATEIbHOCTH,

YMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC UJICH, ITPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHMSI;

CTaBUTH MIPOOJIEMBI U 33/1a4H, JIOMTYyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ undgopmanmei:

BJIAJICTh HABBIKAMH TOJTyYeHUs MHPOpPMAIUHN (PU3UIECKOTO COJCp)KaHUS 3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIATh IIOWCK, aHAJH3,
CUCTEMATHU3AINI0 W HWHTEPIPETAIUI0 MHPOPMAIMK PA3IUYHBIX BHIOB U (HOpM
MpPE/ICTABIICHNUS,

OILICHHBATh JOCTOBEPHOCTh HH()OPMAIINH;

WCIIOJIB30BaTh  CPeJACTBa  WH(MOPMAIIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a1ad ¢ coOmoJieHneM TpeOOBaHUN HAPrOHOMHUKH, TEXHUKH O€30macHOCTH,
THTUEHBI, PECYpPCOCOCpPEKCHHsI, TMPABOBBIX H  OTUYECKHMX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UUYECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax C
y4€TOM Ha3HAYCHUS] MH(DOPMAIIMU U 1IeJIEBOU ayIUTOPUH, BHIOUPAs ONTUMATBHYIO
dbopMy mpeAcTaBICHUS U BU3yaTU3allnH.

KoMmyHHMKaTHBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA:
OCYIIECTBIAThH OOIIEHNE Ha YpOKax (PM3UKH U BO BHEYPOUHO J1€ATEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyallud M  CMAr4arh
KOH(DJIUKTBIL;



Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
SI3bIKOBBIX CPEJCTB;

NOHUMATh U HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBHUAYaJIbHOU
padoThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBHI € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXJ0T'0 YJICHA KOJUIEKTUBA,

OPUHUMATh LEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHHUIO: COCTAaBIAThH IUIAH JCHUCTBUU,
pacnpenensiTh poiau ¢ Y4E€TOM MHEHHMM YYaCTHHUKOB, OOCYXIAaTh pPE3yiIbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa W KaXJOr0 Y4YaCTHUKA KOMAaHJIbl B
oOIIUI pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKTHI, OLUCHUBATH HAEU C IO3ULUUHA HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAUYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEJCHHUE B Pa3IUYHBIX
CUTYyaIUsX, TPOSIBISATh TBOPUYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe AeliCTBUSA
Camoopranusanus:

CaMOCTOATEJIbHO OCYLIECTBJISATh MO3HABATENIbHYIO JESATEIbHOCTh B O0JAaCTH
GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJTbHO COCTaBJISITh IUJIAH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3a/1a4, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATMIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYAaIlUsIM;

pacuIupsiTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHU;

JenaTh OCO3HAHHBIM BBIOOpP, apryMeHTHUpPOBaTh e€ro, Oparh Ha ce0d
OTBETCTBEHHOCTb 32 PEILICHHUE;

OILICHUBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pPYAHMIMH B 00JacTH
(bU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTUBBHI B JIEATEIHHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM;

BJAJETh  HABBIKAMM  IIO3HABATEIbHOM  peQUIeKCMM KAk  OCO3HaHHUS
COBEpIIAEMBIX JICHUCTBUM M MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB H
OCHOBaHUI;

MCIOJIb30BaTh MPUEMBI peiieKCUM JJI OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
pelieHus;



YMETh OIIEHWBATh PHUCKU W CBOCBPEMEHHO MPUHUMATH PEHICHUS IO WX
CHUKCHHUIO;

NPUHAMATh MOTHUBBI W apryMEHTBhI JAPYTUX TPH aHalIW3€ pe3yJIbTaToB
TESATEHHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

MpUHUMATh MOTHUBBI W apryMEHTBl JAPYTHMX TPH aHalu3€ pe3yJbTaToOB
JESITETLHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mporecce nocTmKEHUS JTUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MPOTPAMMBI
no (Qu3MKe O YpOBHA CpeAHero oOmiero oOpa3oBaHUS Yy OOyYaroIIMXCS
COBEpIICHCTBYETCS AMOIIMOHAIIbHBIH MHTEIUICKT, IPEeIoJIararoIIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATHHOE
COCTOSIHUE, BUJICTh HANpPABIEHUS Pa3BUTHS COOCTBEHHON IMOIIMOHAIBLHOUN chephl,
OBITh YBEPEHHBIM B cele;

caMOpETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTH aJalTUPOBAThCS K
AMOIIMOHAILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHUE K JOCTHKCHHIO IIETTH U
yCcrnexy, ONTUMHU3M, WHUIMATUBHOCTh, YMCHHE ICHCTBOBATH HCXOIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOINIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
ApYTUX, YYUTBIBATb €r0 TPH OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTHh K
COUYYBCTBHIO M COTICPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOYAIONINX CTIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS
C IPYyTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATH UHTEPEC U pa3peiaTh KOH(IUKTHI.

Bocrnurarensnsiii noteHumnan npeaMera «Puszukay peanusyercs yepes:

— TpUBJICYCHHE BHUMAaHUS OOYYAIOIIMXCS K IIEHHOCTHOMY aCleKTy M3y4aeMbIX Ha
ypOKax SIBJICHUM, OpraHu3alfio paboThl C MOJlydaeMoi Ha ypoke HHpopmanuen —
WHUIIMUPOBAHUE €€ OOCYXKIEHHsI, BbICKa3bIBaHUs OOYYaAIOLIUMUCS CBOETO
MHEHHSI TI0 €€ TIOBOJTY, BEIPAOOTKU CBOEr0 OTHOIICHUS K HEll;

— JIGMOHCTpAIlMI0 OOYYarOIIMMCSl TMPUMEPOB OTBETCTBEHHOTO, TIPaXKIAHCKOIO
MOBEJICHUS, TIPOSIBIICHUS YEIIOBEKOJIIOOMS U JOOPOCEPICYHOCTH, Yepe3 Mmoa00p
COOTBETCTBYIOIIMX TEKCTOB JUISI YTCHHMS, 3a1ad IS pPELIeHHUs, MPOOJIEMHBIX
CUTYaIHH JIj1s1 00CY>KICHHS B KJIacce;

— TMpPUMEHEHHE Ha YpPOKE HMHTEPAKTUBHBIX (QopM pabOThl C OOyUYaIOIIUMUCH:
WHTEUICKTYAJIbHBIX ~WUTP, CTUMYJIUPYIOIIMX TO3HABATEIbHYIO MOTHUBAIIMIO



oOy4aromuxcsi; TUIAKTUYECKOro TeaTpa, IJe MOJYy4YEHHbIE HAa YPOKE 3HAHMS
OOBITPBIBAIOTCSI B TEATPAIBbHBIX IIOCTAHOBKAX; JUCKYCCHM, KOTOpPBIE JAIOT
oOy4aromuMcss BO3MOKHOCTb NMPUOOPECTH OMBIT BEAECHUS KOHCTPYKTHUBHOIO
JMajiora; TpynmoBod paboThl WM paboThl B Mapax, KOTOpbIE YyyaT
oOyyarolmuxcsi KOMaHAHOW paboTe U  B3aUMOJACWUCTBUIO C  JPYIHMMH
00yJaroITUMUCS;

— HHUIMMPOBAHUE W TIOJACPIKKY UCCIICAOBATEIBLCKON IEATETLHOCTH O0YYarOIINXCs
B PaMKax peajin3alliil MU WHAWBUAYAIBHBIX M TPYNIOBBIX MCCIIEIOBATEIbCKUX
MPOEKTOB, YTO JAacT OOYYaloImIMMCS BO3MOXKHOCTH TIPHOOPECTH  HAaBBIK
CaMOCTOSITETIHHOTO PEIICHUS] TEOPETHUECKON TPOOIeMbI, HABBIK TCHEPUPOBAHUS U
oopmieHNsT COOCTBEHHBIX WJICH, HABBIK YBAKUTEIHLHOTO OTHOIICHUS K UYKUM
uaesM, opOpMIICHHBIM B paboTax ApyTruX HCCeIOBaTeNeld, HABBIK ITyOIMIHOTO
BBICTYIUICHUS TIEpe]] ayJAUTOPUEH, apryMEHTHPOBAHUS W OTCTaWBaHUS CBOCH
TOYKH 3PCHUSL.

HPEIMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHbIe pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YUAIOIINXCS] YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3MKU B (HPOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUM, B PAKTUYECKOW IEATEIbHOCTH JIFOACH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJCICH:
MaTepuaibHas TOUKa, MHEpLUUaIbHas cUcTeMa OTcu€ra, abCONMIOTHO TBEPAOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUAKOCTEH U TBEPABIX TEJI, TOYCYHBIN
AIEKTPUUECKU 3apsij] MPU pelIeHn: (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBUKEHUE, CBOOOJIHOE TaJieHUuEe TeJ, ABUKEHUE [0 OKPYKHOCTH, HWHEPIUS,
B3auMoJielicTBUe Tel, Tuddy3us, OpOYHOBCKOE TBHKEHHUE, CTPOCHUE JKUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUM (OXJIaXKIACHUH ), TEILJIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHACHCALMS, TUIABJICHUE, KPUCTAILIM3AaluUs, KUIIECHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS T'a3a MPHU €r0 HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCax,
ANEKTpU3anus TEJl, B3aUMOJECHCTBHE 3apsI0B;



OMKCHIBATh MEXAHWYECKOE JIBIKCHHE, WCIIONB3Ysl (DU3UUECKUE BEIINYUHBI:
KOOpJMHATA, IYyTh, IEPEMEIICHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIa,
UMITYJIBC TE€JIa, KHHETUYECKasi SHEPTUsl, MOTCHIMAIbHAsl SHEPrusi, MeXaHU4YecKas
paboTa, MeXaHWYECKass MOIINHOCTh;, NPH ONHCAaHUU TMPABWIBHO TPAKTOBATh
(U3UYECKUIT CMBICTT HMCHOJB3YEeMbBIX BEJIMYWH, WX OOO3HAYCHHS] W CIUHUIIHI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEIUYHMHY C JIPYTHUMHU
BEJIMUYMHAMU;

ONMCHIBATh M3YYEHHBIC TEIJIOBBIC CBOMCTBA TEJ W TEIUIOBBIC SIBJICHMS,
UCTIONIB3Yysl (DU3MYECKUE BEIWYWHBI: JABJICHHWE Tas3a, TeMIepaTrypa, CpPEIHSs
KMHETHYECKAsi YHEPIrusi XaOTUUECKOTO JBMKEHUS MOJICKYJ, CPEAHEKBaIpaTU4HAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, pabora rasa,
KOd(PPUIIMEHT TMOJe3HOTO JACHCTBUSI TEIUIOBOTO JBUTATENs; NpPU ONHCAaHUU
MPaBUIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIB3YEMbIX BEIUYHH, WX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE JIAHHYIO
(bUBUYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAM;

ONMCHIBAaTh U3YUYEHHBIC IEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUYECKHUE
sBJICHHST (TIPOIIECCHI), UCTIONB3Ys (PHU3UYECKUE BEIUYHMHBI: IJICKTPUUECKUA 3aps/l,
AJIEKTPUYECKOE TOJI€, HAMPSHKEHHOCTH T10JIs1, MOTEHIIMAJ, Pa3HOCTh MOTEHIINAIOB;
IpyU ONUCAHUM TIPABUIBHO TPAKTOBATh (PU3UMYECKUM CMBICT HCIIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAYEHHUS] M EIUHUIIBI; YKa3biBaThb (HOPMYJIbI, CBSI3bIBAIOIIUE
TaHHYI0 (GU3HYECKYIO0 BEIMYUHY C IPYTUMH BEIIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYCCKHUE MPOLECCHl W SBIICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U NIPUHIUIBL: 3aKOH BCeMUpPHOTO TaroreHus, I, II u 11l 3akonbr HeroToHA,
3aKOH COXPAaHECHUSI MEXAHWYECKOM DSHEPruH, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHLUN CYNEPNO3UIMUA CHJI, MPUHIMI PABHOINPABUS HWHEPUHUAIBHBIX CHCTEM
OTCUY€Ta, MOJICKYJIAPHO-KMHETHYECKYIO TEOPHUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJIHEN KMHETUYECKOW SHEPTUM TEIUIOBOTO JBHXKEHUSI MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypol, MEepPBbIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOrO 3apsAna, 3akoH KylioHa, mpu 3TOM pas3nuyaTh CJIOBECHYIO
(hOpMYJIMPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKCHHE M YCIIOBUs (TpaHUIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TMPHUHIUIIBI  JEHCTBUS  MAalllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3auvarh YCJIOBHs UX O€30MMAaCHOTO WCIOJIb30BAaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJTHATh DKCIIEPUMEHTBI TI0 HCCIICIOBaHUIO (U3UYECKUX SIBICHUN U
MPOLIECCOB C HCIOJIb30BAHUEM TMPAMBIX M KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopMmynupoBaTh MmpoOJeMy/3amadyy ¥ TUIOTE3y Yy4eOHOTO JKCIIEPUMEHTA,
coOMparh YCTAaHOBKY M3 MPEIJI0KEHHOTO O0OpYIO0BaHMs, ITPOBOJHWTH ONBIT M
(hopMyIHpPOBaThH BHIBOJIHI,



OCYIIECTBIIAThH MPSMbBIC M KOCBEHHBIC U3MEPCHUS (DU3NICCKUX BEIIMYWH, TPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHHIC
METOJbI OLIEHKHU MOTPEIIHOCTEN H3MEPEHNUN;

UCCJENOBATh  3aBUCHUMOCTM  MEXKAY  (PU3NYECKHMMHM  BEIMYMHAMH  C
WCIIOJb30BAaHUEM TMPSMBIX M3MEPEHHU, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3ybTaThl IMOJTYYECHHOW 3aBUCHUMOCTH (DU3UYECKUX BEJIUYHMH B
BUJIE TaONMUI U TpadUKOB, JIeTaTh BBIBOIBI IO pe3yibTaTaM HCCIIEIOBAHUS;

co0JroAaTh MpaBmiia 0E30MacHOr0 TpyAa MPU NMPOBEACHUU HCCIIEAOBaHUN B
paMKax ydeOHOTrO OJKCIIEpUMEHTa, Yy4eOHO-HCCIEIOBATENbCKONM M MPOEKTHOU
JESITENBHOCTA C HCIOIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1ab0OPaTOpPHOTO
o0opyI0BaHUS;

pemarb pacy€éTHbIE 3aJauyd C SIBHO 33JaHHOM (PU3NYECKOW MOJEINbIO,
UCITOJTBb3Ysl (PM3UYECKUE 3aKOHBI U MPUHIIAIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aja4H
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HeoOXoIUMbIe ISl €€ pEIleHHUs, MPOBOAUTH Pacdy€Thl U OLICHUBATh PEaIbHOCTD
MOJIYYE€HHOT0 3HaueHUs GU3NYECKON BEIIMUUHBIL;

pelaTh KAYECTBEHHbBIE 33/1a4: BBICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LETIOYKY PACCYXKJECHHUN C OMOpON Ha W3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nuecKue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHbBIE
MH()OPMAITMOHHBIC TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAINH
Y TIPE/ICTaBIICHUS YYECOHOW M HAYyYHO-TIOMYJSIPHOM MH(POpPMALIUU, TTOIYYCHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBACHEHHWE MPOIECCOB OKPYXKAIOLIErO0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCII0JIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B TOBCEAHEBHOM KU3HU
Uil obecnieueHusi 0e30MacHOCTU NMpU OOpalieHUuH ¢ TpuOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMH, Il COXPAHEHHUS 30POBbS U COOMIOAEHUS HOPM 3KOJIOTMYECKOrO
MOBEJICHUA B OKPYKAOILIEH Cpee;

paboTaTh B TpyIIE€ C BBHIMNOJHEHUEM PA3JIUYHBIX COLUAIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TPyNIbl, PAUUMOHAIBHO pacCHOpelnessTh OOSI3aHHOCTH U
IJIAHUPOBATH JICSITEIBHOCTh B HECTAHAAPTHBIX CHUTYAIMSX, aJ€KBATHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM TTPOOIIEMBI.

K konmy oOyuenuss B 11 kiacce mnpeameTHbIe pe3yJsibTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpakaTb CPOPMUPOBAHHOCTD Y 00YHAIOUIUXCSI YMEHHUIA:

JEMOHCTPUPOBATh HA TIPUMEPAX POJb U MECTO (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHBl MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U



TEXHOJIOTUH, B IMPAKTUYECKOW MEATEIBHOCTH JIOACH, IETOCTHOCTh M €IMHCTBO
(bu3HYeCcKol KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBl TPUMEHEHUS] HW3YUYCHHBIX (PU3HMUYECKUX MOJICIICH:
TOYCUYHBIN AJICKTPUICCKUIN 3apsi, JTyd CBETa, TOUCUYHBIM UCTOYHHK CBETA, sSACpPHAST
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa TPH PEIIeHUH (HU3NICCKUX
3a/1a4;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DM3HKH: IJICKTPUUYECKAsI POBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECCKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aHMMOJICHCTBHUC
MarHuToB, DJICKTPOMAarHWTHasT WHAYKIMSA, JCHCTBHE MAarHUTHOTO TIOJs Ha
IPOBOJIHUK C TOKOM M JBWIKYIIMHCS 3apsjl, SJIEKTPOMArHUTHBIC KOJICOaHUsS U
BOJIHBI, TPSIMOJMHEHHOE PACIPOCTPAHCHHE CBETA, OTPAKCHHE, MPEIOMIICHUE,
uHTepdepeHus, audpaknmus ¢ I[OJIpU3alUs CBETa, JUCIEPCHS CBETa,
dboroanekTpudeckuit 3pdext (porodrddekT), cBeTOBOE aBICHUE, BOZHUKHOBECHHE
JUHEWYaToOro CIHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAas W HMCKYyCCTBEHHas
PaaMOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBONCTBA BEIIECTBA (DICKTPUYECKUE, MArHUTHBHIC,
ONTHUYECKHUE,  DJIEKTPUUYECKYID  IMPOBOJUMOCTh  PA3IUYHBIX  Cpea) |
AJICKTPOMArHUTHBIE SBJIEHUS (TIPOIECCHI), HCIOIB3YyS (U3NUecKue BETUYUHBI:
AIEKTPUYCCKUI 3apsjl, CHJa TOKA, DJIEKTPUUYECKOE HAMPSHKEHUE, JCKTPUICCKOC
COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, AJICKTPOBIDKYIIAs cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO Tojs, cuia Awmrepa, cwia JlopeHiia, WHAYKTHBHOCTH
KaTYIIKH, SHEPrUsl JJICKTPUYECKOrO M MArHUTHOTO TIOJICH, MEepUoJ M YacToTa
KoJieOaHU B KOJeOaTeIbHOM KOHTYpE, 3apsj] W CWia TOKa B Ipoliecce
TAPMOHUYECKAX DJICKTPOMAarHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOSTHUE U
ONTHUYECKasl CHJIa JIMH3BI, MPH ONMHUCAHWHM MPABWIHHO TPAKTOBATh (HU3UUCCKUMA
CMBICJI HCIIOJIb3YEeMbIX BEJIMYWH, HMX OO0O3HAYEHUs] W EIWHHUIIBI, YKa3bIBaTh
(GOopMyJIBI, CBS3BIBAIONIME JaHHYIO (H3WYECKYI0 BEIWYHMHY C JAPYTHMH
BEIIMYMHAMU;

OTHUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOIECCHI, HCIOIb3YS
(bU3UYECKre BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
JacTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, TIEPHOJT MTOTypaciaga, SHEPTUS CBI3U
aTOMHBIX SICp, IPH ONMCAHWHM IIPAaBHIBHO TPAKTOBATh (HU3UUYCCKHH CMBICT
HCIIOJb3YEMBIX BEJIWYMH, MX O0O3HAYCHWUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JaHHYH (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUCCKON BETUIMHBL

aHANMM3UPOBATh (PU3UUYECKHUE TMPOIECCHI U SIBICHUS, UCIONB3Ys (PU3NUECKUE
3aKOHBI ¥ TMPHUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIIEIOBATEIILHOTO M TapalIeIbHOTO
COCIMHEHHUs TMPOBOAHUKOB, 3akoH Jlxoyns—JleHlia, 3aKOH 3JIEKTPOMArHUTHOM



WHIYKITUU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITEHa mis Pororddekra,
3aKOH COXPAHEHHS IHEPruH, 3aKOH COXPAHECHMSI MMITYJIbCA, 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHsS MAacCOBOTO YHMCIa, MOCTyJaaThl bopa,
3aKOH PAJIMOAKTUBHOTO PAcMajia, Mpy 3TOM pa3indaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAXKEHUE U YyCIOBUA (TpaHHIIBI, OOJACTH)
NPUMEHUMOCTH;

OTIPENEISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MarHUTHOTO TTOJISI IPOBOJHUKA
C TOKOM, CHJIbI AMriepa u cuitbl JlopeHta;

CTPOUTh W OIKCHIBATh H300paKECHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOMU JIMH30M;

BBITIOJTHATh JKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SIBICHUU W
MPOIIECCOB C WCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPECHHU: TPU ITOM
dbopMmynupoBath MpobieMy/3aadyy H TUIOTE3y Yy4eOHOTrO IKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO O0OpYyIOBaHUS, MPOBOJUTH OMNBIT U
(hopmyIHpOBaThH BHIBOIBI,

OCYIIECTBIIATh MPSMbBIC M KOCBEHHBIC U3MEPCHUS (DU3NIECKUX BEIIMYWH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M KCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

WCCJICIOBATh 3aBUCHMOCTH (DU3MYECKHX BEIWYHMH C HCIOJIb30BAaHUEM
MPSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BHIBOABI IO pe3yJbTaTaM UCCIEI0BAHMUS;

coOJroaTh MpaBuiia 0E30MacHOr0 TpyAa MPU MPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIENOBATENbCKON U MPOEKTHOU
JESITENbHOCTA C HCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1aOOPaTOPHOTO
000opyI0BaHUS;

pemarb pacy€éTHbIE 3aJauyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIIOJNTBb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIAIIBI, HA OCHOBE aHAIHM3a YCIOBHS 3aja4H
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HeoOXoIUMbIe Uil €€ pelleHHUs, MPOBOAUTH Pacdy€Thl U OLICHUBATh PEaIbHOCTD
MOJIYYCHHOTO 3HAYCHUS (PM3UICCKOU BEIIMUNHBI,

pemaTh Ka4eCTBEHHBIC 33a/1a4: BHICTPANBATh JIOTUYECKH HEMPOTUBOPECUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOoi Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3nuecKue SBICHUS;

UCIIOJIB30BaTh ~ TPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH()OPMAITMOHHBIC TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAINH
Y TIPEJICTaBIICHUS YYCOHOW M HAyYHO-TIOMYJISIPHOM MH(POpPMALIUU, TTOIYYCHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMAIIHIO;



OOBSICHATh MPHUHIMIIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO HCIOIb30BaHUs B MOBCEIHEBHOMN
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS M0 (DU3UKE B MOBCEIHEBHOM >KU3HU
Uil obecnieueHusi 0e30MacHOCTU MpU O0palieHUuu ¢ IpuOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMH, Il COXPAHEHHUS 30POBbS U COOMIOAEHUS HOPM 3KOJIOTMYECKOrO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTb B TIpyHme C BBIIOJIHEHUEM pa3IMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPyNIbl, PAlUUMOHAIBHO pacHpelnessTh OOSI3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJI€KBATHO OILCHUBAThH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pacCMaTpUBaeMON IPOOIIEMBI.

JesiTeIbHOCTH YYUTEJS € y4eTOM padoyeil MporpaMMbl BOCIIUTAHUSA
- YCTaHOBJICHME  JOBEPUTEJbHBIX  OTHOLIEHUH ¢  OOydaroIHuMHCH,
CHOCOOCTBYIOUIMX TMO3UTUBHOMY BOCIPHUATHIO OOyYarolMMHCS TpeOOBaHUN U
npoch0 yduTensi, TPHUBJICUCHUIO HMX BHHUMAaHHUS K OOCYXJaeMoil Ha ypoke
uH(pOpMAaIH, aKTUBU3AIUHU X [T03HABATEIILHON JESTEINHHOCTH;
- moOyXaeHue OOydYaroImMXCsS COONI0MAaTh Ha YpPOKE OOIIETIPUHSATHIE HOPMBI
MOBEJICHUS, MpaBWiIa OOIICHHS CO CTapIIMMH WU CBEPCTHUKAMH, TPUHIIUITBI
y4eOHOW JUCIMILTUHBI U CAMOOPTaHU3aIIH;
- IPUBJICYCHHE BHUMAHUS 00Yy4JaIONINXCs K IIEHHOCTHOMY acClEeKTy M3y4aeMbIX Ha
ypOKax SIBJICHUW, OpraHMU3alus X paldoThl C MOIy4aeMOW Ha YPOKE COIMAIBHO
3HaYMMOM UH(pOpMaIIHEi;
- BKJIIOYEHHE B YpPOK MIPOBBIX MPOLEAYP C UENbI0 MOACPKAHUS MOTHUBALIMU
oOydarommxcs K  TOJYYCHHIO  3HAHWM,  HAJQXXUBAHUIO  TO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIIEHUH B KJ1acce.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
DJIEeKTPOHHbIE
(uudgposrbie)
KoJsnyecTBO 4acoB o0pa3oBaTtejibHbIE
HanMenoBanue pa3ieioB U TeM
Ne i/m pecypcsl
NMPOrpaMmblI
K IT
Beero OHTPOJIbHbIE PaKTHYeCKHe
padoTsbl padoThI
Pa3nesn 1. DU3UKA U METO/IbIl HAYYHOI'O 1IO3HAHUSA
1.1 ®u3nKa U METO/Ibl HAYYHOTO MO3HAHUSA 2 bubmmorexa [TOK
' g Y https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
> Kuemariia : https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.2 Jlnnamka / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m_edsoo.ru/7f4 1bf72
Hroro no pazneny 18

Paznes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI 9 1 bubnmnorexa [JOK
' TEOPHHU https://m.edsoo.ru/7f41bf72
Bbub6nuoreka [JOK
32 OCHOBEI TEPMOMHAMMUKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEUIECTBA. 5 bub6mmorexa [JOK



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

@Da3oBble NIEPEXOIbI

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

Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
4.1 DIICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 3JIEKTpUYECKHil TOK. TOKH B bu6muotexa [IOK
4.2 12
pasIUYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72
Ntoro no pazaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

11 KVIACC

KosmnuecTBo 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHue pa3/iesioB U TeM u¢posbie
Ne i/m pas Kourpoasnsie | IlpakTuyeckue (itpp )
NMPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThbI
pecypcsl
Paszpnen 1. JIEKTPOJANHAMUKA
11 MaruuTtHoe noJjie. DJIeKTpOMarHuTHast 1 1 3 bu6nuoreka [IOK
’ WHAYKLIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
1 MexaHu4eCKHE U JIEKTPOMArHuTHbIE 9 1 bu6mmoreka [IOK
' KOJICOaHMsI https://m.edsoo.ru/7f41c97¢c
29 MexaHU4eCcKre U AIEKTPOMArHUTHBIE 5 | bu6mmoteka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2. 1
3 Orrmixa 0 3 https://m.edsoo.ru/7f41c97c
Ntoro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

31 OCHOBBI CHIEIIUAIBHONU TEOPUH 4 | bu6mmoteka [IOK
' OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIEMEHTHI KBAHTOBOM ONTUKUA 6 httns://m._edsoo.r/Tf41 9 7c
bu6mmoreka [JOK
4.2 Crpoenne aToma 4 https://m.edsoo.ru/7f41c¢97¢



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

4.3 ATOMHOE PO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny

15

Pa3nes S. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKHU

bubnuoreka [JOK

5.1 DJeMEeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 7 hitns://m.edsoo r/7f41e97c
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0maroree NoBTOpeHne 4 Et?fs?;;fg;gr?ﬂl;fmwk
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsmnuecTBo 4acon DJIeKTPOHHbIE

Ne ara uudgposbie
Tema ypoka Kontpoiabusie | IlpakTnueckue A bp

n/n Bcero u3ydyeHusi | odOpasoBaTejibHbIE

padoThbI padoTsbI
pecypcsl
®dusuka — HayKa O IPUPOJE.
1 Hayunsie MeT(})] bl no:I:HaIL)HI/Iﬂ 1 Bubmmorexa LIOK
y A https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIEr0 MUpa
Ponb u mecTo husuku B

) (GopMHPOBAHUHU COBPEMEHHOM 1 bubnuoreka LIOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESTEIHHOCTH JIIOIeH
MexaHnnueckoe JBUKEHUE.

3 OTHOCHTEIIPHOCTh MEXaHHYECKOTO | bubnuoreka [JOK
nswxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

Hudposas nadopatopust
. 1o (Qpu3MKe
PaBHOMEpHOE IIpsIMOJIMHEHOE
4 1 (yaenmueckas) Relab
JBUYKEHUE
but6mmoreka [IOK
https://m.edsoo.ru/ff0c3620
[udposas nabopaTopus
. 1o (uzuke
PaBHOYyCKOpEHHOE TPSIMOJIMHENHOE

5 1 (yuenuueckas) Relab

JBUYKEHUE
bubnuorexka [JOK
https://m.edsoo.ru/ff0c372¢

6 CBoOoaHOE majieHre. Y CKOpeHne 1 bubnuorexa [JOK



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

CcBOOOJHOTO ITaACHUS

https://m.edsoo.ru/ff0c39cc

KpuBonunelinoe 1BUKEHHE.

7 JBr>KeHME MAaTepUAIBHOM TOUYKH IO Bubmmorexa [IOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Ipunuun otHOcUTeNnbHOCTH ["anmuiest.
8 HNueprmanbHble CHCTEMEBI OTCUETA bubmorexa LOK
pH B ' https://m.edsoo.ru/ff0c3be8
[Iepsbiii 3ak0H HproTOHA
Macca tena. Cuina. [Ipunuun
9 cynepro3uiuu cui. Bropoii 3axkoH bubmorexa LOK
yrep t ’ p . https://m.edsoo.ru/ff0c3be8
HproToHa /1151 MaTepHaIbHOW TOUKH
Tpertwnii 3axkon HeroToHa 1151 bub6nuoreka [IOK

10
MAaTEPHUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TiAroteHus. Cuia

11 TsDKecTH. IlepBas xocMudeckas bubmmorexa TIOK

- eP https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

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

13 Cuna czn OTI/IBJ‘IeI({bI/Iq})I opu BI:E(@HHH bubmmorexa TIOK

p pra https://m.edsoo.ru/ff0c3f76
Teja B JKHIKOCTH WU Ta3e
[TocTynarenbHOe 1 BpanaTesibHOE

14 JBIDKEHUE a0COJIIOTHO TBEPJOTO Tea. but6mmoreka [JOK
Mowment cunbl. Ilnedo cunel. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPAOIO TeIa
HNMnynsc MaTepuabHON TOYKH,

15 CHUCTEMbI MaTEpPUAIIbHBIX TOYEK. bu6mmoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE JBUKEHUE

16 PabGoTa 1 MOIITHOCTH CHUJIBL. bubmuoreka [JOK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc

Kunernueckas sHeprusi MaTepuajbHON
Touku. Teopema 00 U3MEHEHUHU
KMHETHUYECKOW dSHEPrUuu

https://m.edsoo.ru/ff0c4502

17

[ToTeHumanbHast YHEPTHSL.
[MoreHumanbHast JHEPTHS YIIPYTO
ne(GOopMUPOBaHHON MPY>KUHBI.
[MoreHumanbHast JHEPrus Tea BOIU3U
MOBEPXHOCTU 3eMJIH

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

18

[ToTenuuanbHble U HEMOTEHIMAILHBIE
cuiiel. CBSA3b paboOTHI
HEMOTEHUHUAIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TE.
3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEPruu

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlabGopaTopHas pabora «lcciaenoBanue
CBSI3M pa0OTHI CHITBI C H3MEHEHHEM
MEXaHMUYECKOW YHEPTUU Tejla Ha
puMepe PacTsHKEHUS] pe3HHOBOTO
KIYTay

20

KoHnTposnbHas pabora 1o Teme
«Kunemaruka. /lunamuka. 3aKkoHbI
COXpaHEHHUsI B MEXaHHUKEY

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJ0KEHUSI MOJIEKYJIISIPHO-
KMHETUYECKON Teoprn. bpoyHoBCcKoe
nsmwkenue. uddyzus

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JABUKECHUS U
B3aMMOJICUCTBHS YaCTHI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEH U
TBEPABIX TEI



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502

Macca monexyi. KonnyectBo

23
BeuiectBa. [locTtostHHas ABoraapo
TernnoBoe paBHOBecue. Temneparypa u Hudposas naGopatopus

24 e€ m3mepenue. [llkana remmnepatyp 1o (usHke

(yuenuueckas) Relab
Ienbcus

)5 Uneansueiii raz B MKT. OcHoBHOE but6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMrepaTypa Kak Mepa

2% CpeaHel KHHETUYECKOM SHEPrun bubnuorexa [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
Menpeneesa-Knaneiipona

[udposas nadbopaTopus

27 3akoH JlanbroHa. ['a30BbIe 3aKOHBI o Qusnice

(yuenunueckas) Relab
JlaboparopHas pabota «lccrnenoBanue Hudposas naGoparopus
28 3aBUCHUMOCTH MEXy lTapaMeTpamMmu o Gusmice
(yuenunueckas) Relab
COCTOSIHMSI Pa3pEKEHHOTO Ta3a»

79 W3omporneccsl B neabHOM rasze u ux bubnuoreka LIOK
rpaguiecKoe NpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BryTtpenHss sneprus
TEPMOANHAMUYECKON CUCTEMBI U

30 crocoObI e€ m3meHnenus. KonnuectBo bubnuorexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTrHUsi OJHOATOMHOIO UEALHOTO
raza

31 Buel Terionepenauu but6mmoreka [JOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

https://m.edsoo.ru/ff0c5¢36

YV nenpHas TEII0EMKOCTh BEIISCTBA.

bubnuoreka [IOK

2 K
3 OMITACCTBO TCILTOTEL HpH . https://m.edsoo.ru/ff0c5¢36
Terionepenaye. AnnadaTHbIN IpoIecc
1 [lepBrlii 3aKOH TEPMOAMHAMUKH U €TI0 Bbu6mmoreka [IOK
TIPUMEHEHNE K N30TPOLECCaM https://m.edsoo.ru/ff0cSefc
HeobpaTtumocTs nporeccos B
34 npu cI)) e. Bropoit I;aKOH bubmmorexa LOK
PHpose. p https://m.edso0.ru/ff0c6230
TEPMOIUHAMHUKHU
35 [Tpunnun aevicteus u KIT/ TeroBoi bubnuorexka [JOK
MAaIlIHBI https://m.edsoo.ru/ff0c600a
36 Iuxn Kapuo u ero KI1JI
37 DKOJIOTHYECKHE TIPOOIEMBI
TEIUIODPHEPTETHKHU
n O6o0maromuii ypok « MoseKyJsipHast bubnuotexa [JOK
¢u3uka. OCHOBBI TEPMOJIMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbhas pabota no teme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubnmorexa LOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
Hudposas naboparopust
1o (uzuke
[TapooOpazoBanue 1 KOHIEHCALIUS.
40 (yuennueckas) Relab
Hcnapenue u kunenue
bu6nuoreka [IOK
https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS M OTHOCUTEIbHAS
41 BJIAKHOCTh BO31yXxa. HachIeHHbIi bubmorexa [OK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
42 Tépnoe Teno. Kpucramnmaeckue u [udposas nabopaTopus

amopQHble Tena. AHU30TPONHs

no usmke



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

CBOMCTB KpucTa/IOB. Kuakue
Kkpuctauibl. CoOBpeMEHHbBIE MaTepHUAaIIbI

(yuenunueckas) Relab
bu6nuoreka [IOK
https://m.edsoo.ru/ff0c65{0

IInaBnenne u KpucTajajin3anus.

but6mmoreka [IOK

43 VY nenpHas TEIUIoTa IIaBJICHUA.
a https://m.edsoo.ru/ff0c6708
CyO6numarnus
but6mmoreka [IOK
44 YpaBHEHUE TEILUIOBOro OanaHca
p https://m.edsoo.ru/ff0c6820
OnexTpusanus Tei. JNeKTPUIeCKuil
45 3apsai. JBa BUJa 3IE€KTPUUECKHUX bubmorexa HOK
PAL. A p https://m.edsoo.ru/ff0c6bec
3apsiJioB
IIpoBogHMKH, TUAIECKTPUKU U
46 H(I))n TIPOBOIHUKNA 3aK5H COXPaHEHUS bubnnorexa LIOK
YHPOBOA ) P https://m.edsoo.ru/ff0c6bec
AIIEKTPUUECKOTO 3apsija
B3aumopeiicTBue 3apsioB. 3aKoH
47 Kynona. TouyeuHbIN dIEKTPUUECKUT bubmmorexa IIOK
y ' ™ https://m.edsoo.ru/ff0c6ced
3apsn
N ndposas 1adopatopus
Hanpspk€HHOCTB AJIEKTPHYECKOTO Hudp patop
1o pu3nKe
noJist. [IpuHIUI cynepno3uum
48 . (yuenmueckas) Relab
AJICKTPUYECKUX mojel. JInaum
HaAIPS>KEHHOCTHU bubmorexa TIOK
p https://m.edsoo.ru/ff0c6df2
PaGota cui 31eKTpoCTaTUYeCcKOro
49 noxad. Ilorennuan. Pa3Hocts bubmmorexa TIOK
’ Hat. https:/m.edsoo.ru/ff0c6£00
MMOTEHIINAJIOB
IIpoBOAHUKY U AUIIEKTPUKU B
50 C-)JIIZ)KT OCTATUYECKOM HOIjIe bubnnorexa LIOK
P ' https://m.edsoo.ru/ff0c7018
Jlmsnextpuueckas MpOHUIIAEMOCTD
51 DnekrpoémMkocTh. KoHneHncatop bubnmnoreka [JOK



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0

https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IJIOCKOTO

KOH/IEHCAaTOpa. DHEprus 3apsiKEHHOTO

KOHJICHCATOpa

bubnuoreka [IOK
https://m.edsoo.ru/ff0c72¢0

53

JlaboparopHas pabota "M3mepenue
3IEKTPOEMKOCTH KOHeHcaTopa"

54

[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KOIMMPOBAJIBEHOTO
amnmapara, CTpyHHOro IpyHTepa.
DneKTpoCcTaTUYECKas 3alluTa.
3a3emiieHue JIEKTPONPHOOPOB

55

DIIEKTPUYECKUH TOK, YCIOBHUS €TI0
cyniectBoBaHus. [[0CTOSIHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conporusnenue. 3akoH Oma a1t
y4acTKa Henu

[udposas nabopaTopus
1o (uzuke
(yuenuueckas) Relab

56

HOCJ’ICI[OB&TCJ'IBHOG, mapaujiCjibHOC,
CMCIIaHHOC COCOAUHCHHUEC

npoBoAHUKOB. JlabopaTopHas paboTa
«/3ydyeHne CMEIaHHOTO COETUHEHUS

PE3UCTOPOBY

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOUTHOCTb EKTPHUECKOTO

toka. 3akoH Jlxoyns-Jlenna

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 7151 NOJTHOM (3aMKHYTOMN)

anekTpudeckoi nenu. Koporkoe
3ambIkaHue. JlaboparopHas paboTa

«M3mepenne D/IC ncrtounuka Toka u

€T0 BHYTPCHHCT'O CONPOTUBJICHUS

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

59

DJIEKTPOHHAsSI TPOBOJIUMOCTD TBEPIBIX



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

METAJUIOB. 3aBUCUMOCTD
CONPOTHUBJICHUSI METAJUIOB OT
teMiiepaTypbl. CBEpXIIPOBOIUMOCTh

DIEKTPUUYECKHUM TOK B BaKyyMe.

60 .
CBolicTBa 3JIEKTPOHHBIX TyYKOB
[TomynpoBoAHUKH, UX COOCTBEHHAS U

61 npuMecHas mpoBoauMocTs. CBoiicTBa bubnuoreka LIOK
p—n-nepexoxa. [loaynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
npuOOpbI
DNEeKTpUUECKUN TOK B pacTBOpax U

6 pacIuiaBax 3Je€KTPOJIUTOB. bubmuoreka [IOK
DNEeKTPOIUTHYECKAs JUCCOLIMALIHSL. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DNEeKTPUYECKUIA TOK B rasax.

63 CaMOCTOSITEIbHBIN U bubnuorexka [JOK
HECaMOCTOSTENbHBINA pa3psaa. MoiHus. https://m.edsoo.ru/ff0c84ae
[1nazma
DNeKTpUYECKHe MPUOOPHI U

64 YCTPOMCTBA U UX MPAKTUIECKOE bu6mmoreka [JOK
npuMeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30nacHOCTH

65 O6o0maromuii ypok bubnuorexa [JOK
«IIEKTPOIMHAMMKA)» https://m.edsoo.ru/ff0c88be
KontponbHas pabora no teme

66 «OQnexrpocraruka. [TocrosHHBIN bubnuoreka LIOK
3JIEKTPUYECKUU TOK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IUYHBIX Cperax»

67 PesepsHblit ypok. KonTponbHas bub6nuoreka [IOK

pabora 1o Teme "IIeKTpoIMHaMHKa"

https://m.edsoo.ru/ff0c8c56



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

68

PesepBHbIil ypok. O000marmui ypox
o temaM 10 kiacca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KosmuecTBo 4acoB DJIeKTPOHHbIE
Ne Tema ypoka Kourpoasnsie | IlpakTuyeckue Aara tuppossIe
n/n Bcero u3ydyeHusi | obOpa3oBaTesibHbIE
padoThbI padoThI pecypeb
[TocTostHHBIE MATHUTHI U X

| B3auMoOercTBE. MarHuTHOE IIOJIE. 1 but6mmoreka [IOK
Bexrop MarHuTHOM MHAYKUMHA. JIMHUK https://m.edsoo.ru/ff0c9778
MAarHUTHOW MHAYKIIMH
MaruutHO€ noJie MPOBOIHUKA C

) TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 | bu6mmoteka [IOK
MarHUTHOI'O II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJISI HA
IIPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGopaTtopnas pabota | | bu6mmoteka [JOK
«HccrnenoBanue J1eMCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOT'O MarHuTa Ha PamMKy C
TOKOM)

JleiicTBHE MarHUTHOTO T10JIS Ha
5 JBIDKYIIYIOCS 3apsSHKCHHYIO YaCTHILY. 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c9df4
Cua Jlopennia. Pa6ora cuiibel Jloperia
OnekTpoMarHuTHas UHAYKIMS. [ToTok
6 BEKTOpa MarHuTHOM uHAyKIuu. IJ1C |

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu Papanes



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

JlaGoparopHas pabota

bu6nmoreka [JOK

7 «Hcenenosanue HBVHeHHH https://m.edsoo.ru/ff0cal50
JIEKTPOMArHUTHOW MHIYKLIMH»
NunykTuBHOCTG. SIBIICHUE
camounaykiuu. I1C caMOMHIYKITUH. bubnuorexa [JOK
8
OHeprust MarHUTHOTO MOJISI KaTYLIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE 10JIe
TexHudeckue yCTpoNuCTBA U UX
IIPUMEHEHUE: TOCTOSIHHbIE MAarHUTHI,
9 AJIEKTPOMATHUTHI, JIEKTPOIBUTATEb,
YCKOPUTENH 3JI€MEHTAaPHbBIX YaCTHII,
MHAYKIMOHHAS eYb
10 O6o0mmaromuii ypok « MarHuTHOE bubmmoreka [JOK
1oJie. DIEeKTPOMarHuTHasi MHTYKIUS https://m.edsoo.ru/ff0cab82
KonTponbhas pabota no teme
11 «MarnuTtHOE noJe. Bubmmorexa [IOK
https://m.edsoo.ru/ff0cad58
DIEeKTpOMarHuTHAsE UHAYKIUS»
CB00OO/IHBIE MEXaHUYECKUE
Kosnebanus. ['apMoHuveckue
12 KoJieOaHus. Y paBHEHUE bubmorexa [TOK
. https://m.edsoo.ru/ff0caf06
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpanienue sHepruu
JlaGopatophas pabota
13 «HMccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJIMHBI HUTU U MAccChl Ipy3a»
14 Koneb6arenbusbiii koHTYp. CBOOOIHBIE bubnuoreka LIOK

AIIEKTPOMATrHUTHBIE KOJIEOaHUS B
UIeaTbHOM KOJIe0aTeIbHOM KOHTYPE.

https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150

AmHanorus MCKAY MCXaHUYCCKUMHU U
QJICKTPOMArHuTHBIMU KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHs PHEPTHH B HJICATbHOM
K0JIe0ATEITbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBneHue o 3aTyxarIMX
KosieOaHusX. BeIHYKIeHHBIC
MeXaHHUeCKUe KoyicOanus. Pe3oHanc.
BrIHYXI€HHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHMsI

bu6moreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennblit Tok. CHHYCOUAANBHBIN
MEPEMEHHBIN TOK. MOITHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYTHOE 1
JEUCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpPsKEHUs

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

18

Tpanchopmarop. [Ipoussoactso,
nepeaaya U norpediieHue
AIIEKTPUYECKON YHEPTUHI

19

Y CTpONCTBO U MPAKTUYECKOE
MIPUMEHEHUE EKTPUUECKOr0 3BOHKA,

reaeparopa nepeMCcHHOTO TOKa, JIMHUM

QJICKTpOoICpCaad

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4ecKue pUCKHU IpU
IIPOU3BOJCTBE JIEKTPOIHEPTUU.
Kynbrypa ncnons3oBanus
JIEKTPOIHEPTUHU B ITOBCEIHEBHOMN
JKU3HU

21

MexaHHUECKUE BOJIHBI, YCIOBHUS
pacnpoctpanenusi. [lepuoa. CkopocTh

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54



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

pacrpoCTpaHCHUA U JJIMHA BOJIHBIL.
HOHepe‘lHLIC 1 IPOJOJILHBIC BOJIHBI

3Byk. CKOpoCTb 3ByKa. [ pOMKOCTh

bu6mmoreka [IOK

22
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIEC BOJHBI, UX
23 cBoiicTBa u ckopocth. [llkana bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0ccfe
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHIUIIBI pagUOCBS3HU U
24 TeneBuaeHusA. Pa3zButue cpeacts
cBs13u. Pagnosiokanus
)5 Kontponbnas pabota «Konebanus u bubnuoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpamonuHeitHOEe pacipOoCTpaHEHUE
26 CBeTa B OJHOPOJHOM cpene. ToueuHslit bubnmorexa [IOK
p pese. https://m.edsoo.ru/ff0cd350
MCTOYHHUK cBeTa. JIyy cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue n3o0paxeHmit B bubmmorexa LOK
) p p https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKaje
[Ipenomnenue csera. [loaHoe
)3 BHYTpeHHee oTpakeHue. [IpenenbHbii bu6nuoreka [IOK
YI'OJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUs
JlaGopatopHas pabora «M3mepenue bubnuoreka [JOK
29
IOKa3aTelsl NPEIOMIICHUS CTEKIIA) https://m.edsoo.ru/ff0cd67a
Jlunzsl. [Toctpoenne n3odpakeHuil B
30 nuH3e. PopmyIia TOHKOM JIMH3bI Bubmmorexa [IOK
- oopMy ' https://m.edsoo.ru/ff0cddle
YBeNn4YeHUE JTUH3bI
31 JlaGopatophas pabota

«ccnenoBanue CBOUCTB



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccc0c

M300paXCHHUI B TMH3AX))

Hucnepcus cBera. CioXHbINA COCTaB
6enoro csera. L{er. JlJabopaTopHas

32
pabota «Habmonenue nucnepcuu
CBETa»
Wutepdepennus ceta. Audpaxims bubnuoreka LIOK
33 N
ceta. /lubpaknmonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonnepe4HOCTh CBETOBBIX BOJIH. bubnuoreka LIOK
[Tonsipusanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI U YCTPOWCTBA U
yCJIOBUS UX 0€30MaCHOr0 NPUMEHEHUs
['panuiibl TPUMEHUMOCTH
KJIaccnyeckor MexaHukH. [locTynatel bubnmoreka [JOK
36 .
CIIEIIUAIIBHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTHU
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameJIeHHe BpPEMEHH U COKpalleHue bubmmorexa LOK
a p pat https://m.edsoo.ru/ff0cfa42
JUIAHBI
DHeprus U UMITYJIbC PEISITUBHCTCKON
38 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U Bubmmorexa [IOK
HEl- p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPrus MOKOs
KonTtponbhas pabora «OnTuka.
39 OcCHOBBI crielIMaIbHON TEOPUU Bubmmorexa [IOK
B P https://m.edsoo.ru/ff0cf60
OTHOCHTEIbHOCTIY
40 ®oronsl. Dopmyina [1nanka. DHeprus bubnuoreka LIOK
U UMITYJIbC (OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEJOBAaHUE Bu6 OK
noIMoTeKa
41 doroapdexra. OnpiTer A. T 1

CroneroBa

https://m.edsoo.ru/ff0cffc4



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

3akonsbl porodddexra. YpaBHeHne

bu6nmoreka [JOK
42 OnHimTeHa misg porosddekra.
anst ¢ bd https://m.edsoo.ru/ff0d015¢
«KpacHas rpanunay hortodrdhdexra
JaBnenue cBera. Onbithl I1. H.
43 JlebeneBa. XrMHUUECKOE IEHCTBHE bubmorexa HOK
ACBA. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyecKkne ycTpoiucTBa u
44 MPaKTUYECKOE TPUMEHEHUE!
($oTO3IIEMEHT, POTONATUHK,
COJTHEYHasl OaTrapesi, CBETOIHMO]T
45 Pemenne 3amay mo reme «IJI€MEHTHI bu6mmoreka [JOK
KBaHTOBOU OITUKH https://m.edsoo.ru/ff0d0302
Moznens atoma Tomcona. OnBITEI
46 Pezepdopaa o paccesHuo a-4acTuil bubmorexa [IOK
8 p ’ https://m.edsoo.ru/ff0d091a
[InanerapHas MOJieIb aTOMA
bu6mmoreka [IOK
47 IToctynatel bopa
y p https://m.edsoo.ru/ff0dOafa
W3nyduenune u mornomnieHne GpoToHOB
48 i} I/I}ll'le €X0Jle aToMa C onH(()i;o OBHA bubmmorexa IIOK
P P . P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha apyroil. Bujsl criekTpoB
BomnHoBBIe cBoOiicTBa YyacTuIl. BoaHEI
49 ne bpoia. KopnyckyisspHo- bubnuoreka LIOK
BOJIHOBOM yanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTy4YCHHE
OTKpBITHE paTUOaKTUBHOCTU. OTBITHI
50 Pesepdopna mo onpenenennto cocraBa bubmmorexa [IOK
PPOpA pen https://m.edsoo.ru/ff0d0fd2
PAINOAKTUBHOTO HU3JIYUCHHS
51 CoiicTBa anbda-, 6eTa-, raMma-

n3iydeHus. Biusgaue



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e

pPaarnOaKTUBHOCTH HaA KUBLIC
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. I'aMMa-usinyyeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsA3U HyKJIOHOB B siIpe.

S nepHble peakuuu. AnepHblid peakTop.

[IpoGiiembl, IepCHEKTUBBIL,
HKOJIOTHUECKUE ACTIEKTHI SAEPHOMN
SHEPTEeTHUKH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUIbl. OTKPBITHE
no3uTpoHa. MeTo/1bl HaOMIOACHUS U
PEruCTpaluy SJIEMEHTAPHBIX YACTHII.
Kpyrasiii ctonn «@yHaaMeHTalIbHbIC
B3auMoiercTBus. ENMHCTBO
(bu3nYeCcKOi KapTUHBI MUPA»

but6moreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gnoro neda. Co3se3nus,
SIpKH€ 3BE3/1bI, IUIAHETHI, X BUIUMOC
nBmkeHne. ColHeyHas cucreMa

56

Comnue. CoiHeuHas aKTUBHOCTb.
Wctounuk sHeprun CoJiHIa U 3BE311

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI II1aBHON
MOCJIEN0BATEIbHOCTH. BHyTpeHHEe
cTpoeHue 3B€37. COBpeMEHHbIE
MPEJCTABICHUS O IPOUCXOKICHUH U
sBosonMK CoJTHIA U 3BE3

58

Muneunsiii [Tyte — Hama ["anakTuka.



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

ITonoxxenune u neuxenue ConHua B
INanakTuke. I'anmaktuky. YEpHbIE ABIPHI
B sJIpax raJakTUK

59

Bcenennas. Pa3beranue rajgakTuk.
Teopus bosboro B3peIBa.
PennkroBoe nsnyuenue.
MeraraizakTuka

60

HepemeHHbie po06JIeMbl aCTPOHOMUH

61

Kontponbnas pabota «1eMeHThI
aACTPOHOMHUU M aCTPOPHUIUKI»

62

O6o0maromuii ypok. Pons ¢pusuku u
aCTPOHOMHU B 3KOHOMHUYECKOM,
TEXHOJIOTHYECKOH, COITMAITLHON 1
ATUYECKOM chepax nesTeTbHOCTH
YeJloBeKa

63

O6o0maromuii ypok. Poms u mecto
(GU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpA

64

O6o06uaromuit ypok. Ponib
(dbu3udecKoit Teopuu B (GOPMHUPOBAHUU
npeacTaBiIeHuit 0 PU3NIECKOi
KapTHHE MHUpa

65

Oo6o06utaromuit ypok. Mecto
(hU3UYECKON KapTHUHBI MHpa B 001IIeM
psily COBPEMEHHBIX €CTECTBEHHO-
HAaYYHbIX IPEJCTABICHUN O IPUPOE

66

Pe3epBHblii ypok. MarHuTHOE MHoJIE.
DNIEeKTPOMArHUTHASI MHAYKIIHS

67

PesepBHbIi ypok. OnTika. OCHOBBI




CIelaIbHOU TEOPUHU
OTHOCUTEIbHOCTH

Pezepuslii ypok. KBanroBas ¢usuka.

bu6mmoreka [JOK
68 DJeMEHTHI ACTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpo(hu3nKu
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

» Gusuka, 11 kinace/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M. nox
penaknueit [lapdentreBoit H.A., AkiinonepHoe obiectBo «M31aTenbcTBO
«ITpocsemienue»

» dusuka, 10 kirace/ Mskummes I'.41., byxosues b.b., Corckuit H.H. non
penakmueii I[lapdhentreBoit H.A., AknmonepHoe odmecTBo «M31aTenbcTBO
«IIpocsemenue»

®uzuka. 3agaunuk. 10-11 ki.: yuebHoe nocodue/A.I1. PriMkeBuy. -18-e uzn.,-

M.:dpoda, 2019.-188

METOINYECKHUE MATEPUAJIbBI UIAA YUUTEJIA

Amnrepep DO. Texnuka pusudeckoro sxcrnepumenta M. 1962

OmnpITel B qOMatHei naboparopun. bubnnoreuka "Ksant" Beim 4.
[Nanbnepmreit JI.A., Xnesnukos I1.I1. JIabopaTopus roHoro ¢usuka. 1961
Maiiep B.B. [IpocTsie ONBITHI C yabTpa3BykoM. 1978

Maiiep B.B., Maiiep P.B. DnekrpuuectBo: yueOHbIE IKCIIEPUMEHTATIbHBIE
nokasarenbctBa. M. 2006

[IyTtoB B.W. u np. Okcniepument B pusnke. DU3ndeckuii mpakTUKYM.

Bypos B.A. u np. JleMOHCTpaliMOHHbIE ONBITHI O (PU3UKE. 6-7 KIACCHI

Bypos B.A. u np. ®poHTasibHbIE SKCTIEPUMEHTAIBHBIE 3aAaHus 10 pu3uke. 6-7

KJIaCChl



®ponTanbHBIC Ja00OpaTOPHBIC 3aHATHS 1O PU3HKE B cpeanei mkoie. bypos B.A.
u ap. [lox pen. A.A. Ilokposckoro M. 1974

["opeB JI.A. 3anumMaTenbHbIE ONBITHI IO (PU3KKE

KoptyHoBud M.I". Jlomaniauii skciepuMeHT 110 ¢usuke. 7-11 kiaccel

b. Jlonat ®u3uka B urpax

JIeMOHCTpallMOHHBIN SKCIIEPUMEHT 10 (PU3MKE B cTapImx Kiaccax. Yacts 1.
YacTts 2

XopomasuH C.A. JIeMOHCTpallMOHHBIN 3KCIEPUMEHT MO (pusuke. OnTuka.
AtomHas ¢u3mKa (CChUIKA HA AIEKTPOHHYIO KHUTY)

EnbiioB A.B. ®ponTanbhbie 1abopatopHbie padoThl o pusuke. 11 kiace
CrenanoB C.B., Cmupnos C.A. JIabopatopHbiii mpakTukym 1o ¢usuke. M. 2010
@u3nyuecKuid SKCEpUMEHT B 1ikoise. M. 1975

[ITaxmaes H. M., H. W. [1aBnos, B. U. Teimyk. ®U3nyeckuil IKCIIEPUMEHT B
cpennei mkone: Konebanus u Bonusl. KBantoBas ¢pusuka / H. M. [llaxmaeB,—
M.: [Ipocsewenne, 1991.

KoptyHouu M. T'. - JloMamiauii s3xcriepuMeHT no gusuke. 7-11 kmacchl

(bubmuoteka yuurens dusuku) - 2007

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
1) «Knacc!uas ¢usuxa» http://class-fizika.ru/

2) «Poccwuiickas snexkrponnas mkomaay (POII)https://resh.edu.ru/for-pupi,



3)LECTA - Iludposas miardhopma 11si COBPEMEHHOMN IITKOJIBI
https://lecta.ru/ucheniku,

4)OnnaitH-ypoku 1o Gpusnke oT Kopropamuu «Poccuiickuii yaueOHHUK
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika type-
onlayn-uroki/

5)O06pa3oBaTenbHBIN CalT Il yuuTenen « Buneoypoku B MIHTEpHET
https://videouroki.net/

6)Ounnaitn-mkona « Mapoypox» https://school.infourok.ru/

7) onnaitH-pecypc «100urokov.ru»

Hcrtounuk: https://100urokov.ru/o-kompanii

8)Bunecoxoctuar RUTUBE, ctpanurna «®u3nka: moadopka BUICO OHIANH
https://rutube.ru/tags/video/6128/

9)«IlonroroBka k EI'D no ¢usuke ot [lIkoakoBo»
https://2.shkolkovo.online/free/physics

10) [ludposoii o6pazoBatenbHbIid pecypc s mkoi «AKmacey

https://www.yaklass.ru/






