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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yuy€roM denepanbHOil paboueil mporpamMmbl BOCIHUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmxcsa 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMHM IpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUUHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

e coJlepikaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYIHX.
N3yyenne (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMHUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBIMOJIHEHUU UMHU YUEOHBIX UCCIIEIOBAHUIA.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX Pa3leioB (DU3UKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaonoti  uanpaenennocmu. Kypc ¢(usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke O00CYXKICHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpPMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHAaMEHTATbHBIX 3aKOHOB U
NPUHLIHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (M3UKU pPEean3yeTcsl MpPexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B mporpamme no ¢usuke oObeIUHEHBI B OOIIMUMA CIMHCOK YYEHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yka3aHHOM MepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusuku. Ilpm dsToM oOecreuynBaeTCss  OBJIAJCHHUC
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 171t pacyETHBIX 3a7ad MPUOPUTETOM SIBIISIFOTCSL 33/1a4d C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnesoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCA 3aJaHUsS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY OOecledeHnio y4eOHOro mporecca 0a30BbI ypoOBEeHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYAOBAaHWE JJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Qpu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
($yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX HPAKTHUYECKUX pPaldoT
dbopMupyercss B BHI€ TEeMAaTUYECKUX KOMIUIEKTOB U OOECTeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YYECHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUS U (HOPMUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3y4CHUS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMmupoBaHHE YMEHUH OOBSICHATH SIBJICHHS C HCIOJIb30BAaHUEM
bu3nYeCKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

mpoliecce u3yueHus Kypca GU3NK1 Ha YPOBHE CPETHETO O0Iero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIIOYast MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NIeCcKol MOJEINH, aIEKBAaTHON YCIOBHSIM 3a]1a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JAECUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
¢u3nYECKUX SKCIIEPUMEHTOB, aHAlW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
mpoBeneHusT J1abOpaTOpHBIX pPabdOT M OMBITOB € YYETOM MHIUBHUIYaJIbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. Posib 53KcepuMeHTa W TEOPUHM B MPOILECCE IMO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{[eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEIEICHNUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes. IlepBbld  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus nokosi. KoadduiueHT tpenus.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPrus YIPYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padonvl

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aHUMOJECUCTBUSA 4YacTULl BemecTBa. Moaenu CTpOEHHUs ra3oB, XKUJIKOCTEH U
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACANBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIOIINE JTUCKPETHOE CTPOSHWE BeImecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY TapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrOo  Ta3a. Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyUYeHUE. Y IeJIbHAsI TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TemuioBod MammuHbl. [{ukn KapHo um ero ko3¢ @UIMEHT IOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Tejaa MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kumnenue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaiibl. [lmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie padonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. IIpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  AneKTpudeckoro moiid.  [IpuHuun



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

M3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEJIBHOE CONPOTHUBICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 115 MOJTHOM (3aMKHYTOM) AJIeKTpudeckon 1enu. Kopotkoe 3aMbikaHueE.

OnexkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " IpUMECHAs  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIBHKYIIEH cwibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padbomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3nmyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOM NIPHUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIULHOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JIMHUM MarHWTHOM MHAYKUMH. KapTWHA JNUHWKA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYILAs CUJIa WHAYKIMH. 3aKOH JJIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »3ieKTpuyecKoe TmoJsie. DJIEKTPOJABIKYINAS CUla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIIGHME CAMOMHIAYKUWW. OJEKTPOABMXKYILNAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTBI, 3JIEKTPOABUIATENb, YCKOPUTEINA 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuoxa, yactora, amrmmtyna u (asa KoseOaHUI.
[IpyKHHHBIN MasTHUK. MaremMaTM4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUsl MEXIy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
DHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATeNbHOM CUCTEMBbI (MPYKUHHBIA HWITU
MaTeMaTUYECKHI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPSDKEHUS! OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHUM rpy3a HA HUTH OT
JUIMHBI HUTU ¥ Macchl rpy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, YyCHOBUS pacnpocTpaHenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Teedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmronienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



UccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHUE,
npesoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonMHENHOE pacHpOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblid yroja MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DoKycHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHHUMYMOB B HHTEp(hEpPEHIIMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M NPAKTUYECKOE MNPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[TomHOE BHYyTpeHHEE OTpakeHrue. Mozienb CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpocKkorna, TeJIeCKomna.

Habmronenne natepdepeHnm cBera.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul



W3mepeHne nokasaress NpeoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCUTENBFHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTVHBI.

OHeprus ¥ UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPruUs
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpru (OTOHA C €70 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OTtkpoiThe u ucciegopanue porodPpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorpdexra. YpaBuenue OuHmTeitHa s hoToddpdexra. «KpacHas rpanuiiay
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[InanerapHas mopens aroma. [loctynatel bopa. M3nyueHne u noriionmeHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIIEKTp YpOBHEW HEPrUU aToMa BOJIOPO/IaA.

BousiHOBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
Ty ali3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopna.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-H3ITy4YCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. JleneHue u CUHTE3 sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, rabopamophvie pabomol
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JbI, IUIAHETHI, UX BUIUMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE3AbI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEee CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3 /.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPBI B sSApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN I ONPENEIICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

O0o001maomiee NOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKON KapTUHE MHpPaA, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXIIPEAMETHBIX CBA3CH C KypCaMM MAaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOHBIC DJIEMEHTAPHBIX (PYHKIMH, TPU3HAKU TMOAO00US TPEyrOoJIbHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAST CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSACEHUH.

Texnonocus: JIMHAKA DJIEKTPOIIEpeNad, TIE€HEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIUOHHAS II€Yb, pajap, PaJuONPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yiIbTaThl OCBOCHHS yueOHOro npenmera «Dusuka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UILIUKA O0YYAIOIIETOCs! KaK aKTUBHOIO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIbHONW OpPTaHU3aIINHY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKMX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO MMOBEICHUS,

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOT'O TBOPYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATBbHON IeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTHYECKHUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh 1NN JeATeIbHOCTH, 3aJaBaTh MHapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMBbI C y4ETOM aHaM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUATIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble uccienoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSAMU M METOJaMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIeHusl 3a1ad (PU3NIECKOTO COJCpNKAHUSA, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1acTH (PU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHAMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7a4ydl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OIIECHUBATH MPHUOOPETEHHBIHN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEACATCITbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAOIIHE ATbTEPHATUBHBIC PEIICHU.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUSI,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pecypcocOepeXeHUs, TPaBOBBIX H OJTHYECKHMX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B PA3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-ypPOUYHOU
NEesATEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEIHM  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPAWHUPOBATh JEHCTBUSA TO €€ MOCTHIKEHHUIO: COCTABIATh IUIAH JEHCTBHIA,
pacmpenenartb pojid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXJIaTh pPE3yJIbTaThl
COBMECTHOM padOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npearaT HOBBIE TPOEKTHI, OIEHUBATh HUACH C TO3UIMH HOBH3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBEpPCaJbHbIEe y4eOHbIe AelicTBUS
Camoopranuzamnus:

CaMOCTOSITEJIFHO OCYILECTBJISATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JAacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3pYAMIMH B 00JacTH
(bU3KKH, TOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTHh KOPPEKTHBBHI B JCSATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;



UCIIOJIB30BaTh MPUEMBI pe(IIeKCUU ISl OLIEHKH CUTYyalluH, BRIOOpa BEPHOTO
pelieHus;

YMETh OLICHWBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUS MO HX
CHIDKCHHIO;

OPUHUMATh MOTHBBI M apryMEHTBl JPYTUX NpU aHaju3e pe3yJbTaToB
JeSITEIbHOCTH;

IPUHUMATH ceOsl, MTOHUMAasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OpPUHUMATh MOTHBBI M apryMEHTBHl JPYTHX IpH aHalu3e pe3yJbTaToB
NeSITeTbHOCTH;

IPU3HABATh CBOE MPABO U MPaBO JIPYTUX HA OLIHUOKH.

B mpouecce qocTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no (u3uKe A8 YPOBHS CpelHero oOmEero oOpa3oBaHUsA y OOyYaroIIUXCs
COBEpLICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUICKT, npearoiararoun
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIEHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHON C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMsI, BKJIIOYAIOLIETO CAMOKOHTpPOJb, yYMEHHME NIPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
YMOILIMOHAIBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHHUIO e U
yCHexy, ONTHMHU3M, WHHMIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUINX CIIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATHBI

K koniy o0yuenuss B 10 kJacce NpeaMETHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCINICH:
MaTepualibHas TOYKa, MHEpIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPAOE TEINO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEHM U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUECKU 3apsijl MPU pelieHnn (PU3NIeCKux 3ajad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U
IEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE M0 OKPYKHOCTH, WHEpIUS,
B3aumojencTeue Ten, 1uddysus, OpOyHOBCKOE IBMKEHHE, CTPOEHHUE KUIKOCTEH
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPH HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBecHE, WCIApPCHHUE, KOHJCHCAIWS, IUIABJIICHUE, KPUCTAJUTH3AIUs, KHUIICHHE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABJICHUS T'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIYy IapaMeTpamMu COCTOSIHMS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3ys (DU3NUECKUE BEIMUWHBI:
KOOpAMHATa, MyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi dHEepPrusi, MOTCHIIMAIbHAS DHEPIrusi, MEXaHHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(GU3MYECKUI CMBICT HMCIOJB3YEMBIX BEIMYHH, WX O0O3HAYCHUS W CIWHHMIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE MAHHYIO (HU3UYECKYIO BEIMYHUHY C JPYTUMHU
BEITMIMHAMU;

ONKCHIBATh H3YUYCHHBIC TEIUIOBBIE CBOMCTBA TN U TEIUJIOBBIC SBJICHHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas DHEPIUs XaOTHYECCKOTO JIBIDKCHHUS MOJICKYJI, CpeIHEKBaApaTHIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padora Tasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBUS TEIUIOBOTO JIBUTATENsl; TPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBSA3BIBAIONIUE JTAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTHUMH BEITHUNHAM;

OIMHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
IIEKTPUUECKOE TMOJIe, HAMPSHKEHHOCTD TOJIS, TIOTEHIIMAN, pa3HOCTh MOTEHIINAJIOB,;
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEMBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYI0 (PU3UYECKYIO BETUINHY C APYTUMH BETUIMHAMM,

aHATM3UPOBaTh (PU3UUYECKHUE MPOIECChl U SBJICHUSA, UCIIONb3Ys (PU3HUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUsS MEXaHWYECKOW DSHEPrHH, 3aKOH COXPaHCHHUS HWMITYJIbCa,
TMPUHITUI CYNEPIIO3UIIAA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJISPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW DHEPTHH TEIUIOBOTO JABUKEHUS MOJICKYJ C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasjinyarh CJIOBECHYIO



(GOpMyYIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MpPEUIOKEHHOTO O0OpYI0BaHUS, MPOBOJIUTH OMNBIT U
bopMyIMpPOBATH BHIBO/IBI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CHOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIE
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (U3MUYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMOJTYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BH/JIC TAOJINIT ¥ TPa(hUKOB, A€TIaTh BEIBOABI IO pE3yIbTaTaM MCCIICIOBAHNUS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEIACHUN HCCIEIOBAaHUMN B
paMKax y4eOHOTro OKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW U IMPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
0o00opy1oBaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOaUMBIC NI €€ PEIICHUS, TPOBOAUTh PACUYETHl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BBICTPAUBATh JIOTHYECKH HETIPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOoiM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ady  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYEOHOU U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTy4aeMyto HH(OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeaE;

paboTaTh B TpyNNE C BHIIOJIHEHUEM PA3JIMYHBIX COIMATIBHBIX POJEH,
IJIAaHUPOBaTh PpaldOTy TPYIBI, pPalMOHATIBLHO pacHpeiesTh O00S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAaHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINbBI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K xoniy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpA, B PA3BUTHUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOAECH, LEIOCTHOCTh U €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sipa MpU pErieHUuU (HU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aHMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMKUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMMOCTb  Pa3JIMYHBIX  Cpeld) U
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ys (PU3HUYECKUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsil, CUJIa TOKA, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOrO TMojs, cuwia Awmmepa, cuia JlopeHna, MHIyKTHBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MAarHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKas CUJia JIMH3bI, MPU OMHUCAHUHM TPABUIBLHO TPAKTOBATH (PUIHUCCKHI
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W EIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIWYUHY C JAPYTHEMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYECHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJTAHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO TOTypaclaaa, SHEPTUs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHHUS TPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKINH, 3aKOH MPSMOJMHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucCia, mocryiartel bopa,
3aKOH PaIMOAKTHUBHOI'O pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISTh HAMIPaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJIS TPOBOIHUKA
C TOKOM, CUJIbl AMriepa u cuiibl Jlopenia;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUM: MpPU 3TOM
dbopmympoBaTh TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, JAeaTh BEIBOJABI MO pe3ybTaTaM UCCIICI0BAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/lauu



BBIOMpaTh (PU3UUYCCKYIO MOJCIb, BBIICIATh (DU3UYECCKHE BEITUYHHBI U (POPMYJIBI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTD
MIOJTyYEHHOTO 3HAUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IICTMIOYKY PAaCCyXIICHUH C ONMOpOW HAa HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U MPEJICTABJICHUS YY4COHOW U HAYYHO-TIONYJISIPHOM WH(GOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTUYCCKH aHATU3UPOBATH TOJIyYaeMyr0 HH()OPMAITHIO;

OOBSCHATh TPHUHIMIIBI JCHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBHS WX 0S30MaCHOTO MCIOJIH30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAMOIIEIO MHpa, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUSI HOPM 3KOJOTHIECKOTO
MOBEACHUS B OKPYKAIOLIEH CpEaE;

paboTaTh B TpYIIC C BBHIIOJHCHHEM pPAa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPalMOHAIBHO paCHpeleisTh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PAaCCMAaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVJIACC
KoaundecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(POBHIE)
Ne i/m Konrpoububie IIpakTHyeckue
NpOrpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. PUBUKA U METOJAbI HAYUYHOI'O ITIO3HAHUS
bubmuoreka [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruka 6 ! https://m.edsoo.ru/7f41bf72
bu6mmorekxa [IOK
2.2 7
Jluaika https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHbBI COXpaHEHUsI B MEXaHUKE 6 httos://m.edsoo.ru/7fALbf72
Hroro mo pazneny 19
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72
OCHOBI)I MOJICKVYJIA HO-KI/IHeTI/I‘-IeCKOI\/'I E)II/IHEUI KOILICKITHA HOP
3.1 yip 9 1 http://school-collection.edu.ru/
TEOpUH N
Poccwiickas snexkTpoHHas
HIKOJIa
https://resh.edu.ru/subject/28/10/
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 bu6mmoreka [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
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/10/

https://m.edsoo.ru/7f41bf72
Enunas xomnexuus [JOP
http://school-collection.edu.ru/
Poccuiickas snexkTpoHHast

[IKOJIa
https://resh.edu.ru/subject/28/10/
33 ArperaTHbl€ COCTOSIHUS BELLIECTBA. 5 bubnuorexa [IOK
' da3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Htoro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmuoreka [JOK
4.1 10
DEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
IlocTosHHBIN dneKTprYecKuil TOK. Toku Emanas xonnexuus LIOP
4.2 P ' 12 http://school-collection.edu.ru/
B pa3IMYHBIX Cpenax N
Pocculickas 35eKTpoHHas
[IKOJIa
https://resh.edu.ru/subject/28/10
Hroro no pazneny 22
PesepBHOoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/10

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

JuaexkTpoHHbIe (HU(POBHIE)

Ne i/m Konrpouabnsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTbI padoThbI
Paznen 1. JIEKTPOJANHAMUKA
bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
MarsuTtHoe nosie. DIEeKTpOMarHuTHas Emnas komnexus LOP
1.1 ’ p 11 1 3 http://school-collection.edu.ru/
HHAY RIS Pocculickas 351eKTpOHHas
[IKOJIa
https://resh.edu.ru/subject/28/11/
Hroro no pazneny 11
Pasznen 2. KOJJEBAHUS U BOJIHBI
bu6mmoreka [IOK
21 MexaHu4ecKue U 3J1€KTPOMArHUTHBIE 9 1 https://m.edsoo.ru/7f41c97c
' KoJIe0aHus Envnas xomexuus LIOP
http://school-collection.edu.ru/
bu6mmorexa [{OK
https://m.edsoo.ru/7f41c97c
MexaHudeckue U JIEKTPOMardHuTHEIE Emanas komnexus [OP
2.2 p 5 1 http://school-collection.edu.ru/
BOJIHBI o
Poccwiickas snexkTpoHHas
[IKOJIA
https://resh.edu.ru/subject/28/11/
23 OnTika 10 3 bubnmoreka [JOK

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



https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/7f41c97c

Pocculickas 351eKTpOHHAas
IIKOJIa
https://resh.edu.ru/subject/28/11/

Hroro no pazneny 24
Pa3znea 3. OCHOBBI CHEHI/IAJI])HOI?'I TEOPUU OTHOCUTEJIBHOCTHU
31 OCHOBBI crielMaIbHON TEOPUHU 4 1 bubmuoreka [JOK
' OTHOCHUTEJIHLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nea 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
. https://m.edsoo.ru/7f41c97¢c
4.1 OeMEeHTHI KBAHTOBOU ONTHKU 7 1
@usuka. Pemry EI'O:
https://phys-ege.sdamgia.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c
Ennnas xomneknus LJOP
4.2 Crpoenue aToma 4 http://school-collection.edu.ru/
Poccuiickas snekTpoHHas
IIKOJIa
https://resh.edu.ru/subject/28/11/
bubmuoreka [JOK
4. A 1
3 TOMHOE PO 6 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 17

Paznea 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMHH U aCTPODHU3UKH

5

Ennnas xomneknus LJOP
http://school-collection.edu.ru/



https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/7f41c97c
http://school-collection.edu.ru/

Hroro no pazgeny )
Pa3nen 6 OBOBHIAIOHIEE TIOBTOPEHUE
61 OSodmarouee nosropertne ‘ ot metsoonuTie1osT
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

No

n/n

Tema ypoka

KoanuyecTBO 4acosB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
H3yYeHH s

JIeKTPOHHBbIe HU(POBbHIE 00pa3oBaTebHbIE
pecypcsl

®dusnka — HayKa o
npupoge. Hayunsie
METO/bI TIO3HAHUS
OKpY arollero Mupa

bu6mmoteka IIOK https://m.edsoo.ru/ff0c32e2

Poub 1 MecTo Guznku
B (hOpMHUPOBAHUU
COBPEMEHHOM
Hay4YHOU KapTHUHBI
MUpa, B
[IPaKTUYECKON
JESATEIBHOCTH JIIOJEH

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

Mexanunyeckoe
JIBIDKCHHUE.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO
JIBIKEHHSL.
[Iepememenue,
CKOpOCTb, YCKOpPEHUE
PaBHOMEpHOE
IPSAMOJIMHENHOE
JBUKEHUE

bubmuoreka [{OK https://m.edsoo.ru/ff0c3508

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

PaBHOyCKOpeHHOE

but6mmoreka [IOK https://m.edsoo.ru/ff0c372e



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

IIPSAMOJIMHENHOE
JBUODKEHUE

10

11

CBo0OoOgHOE ITaficHUE.
Yckopenue
CBOOOIHOTO IAJICHUS

KpuBonunerinoe
JBUJKECHHUE.
JBr>xenue
MaTepUAIbHON TOUYKHU
10 OKPYKHOCTH

KoHTposbHas padota
"KunemaTtuka"
[TpuHUMI
OTHOCHUTEIIHBHOCTH
I'anunes.
WNuepuunanbHbie
CHCTEMBI OTCYETA.
ITepBrIit 3aK0H
Hrrotona

Macca tena. Cuia.
[IpuHuun
CyNEpIO3UIUU CHUJL.
Bropoii 3akoH
Hrrorona nis
MaTepHAIbHON TOYKHU
Tperuii 3aKkoH
Hrrorona nis
MaTepUATbHBIX TOYEK

bubmuoreka IIOK https://m.edsoo.ru/ff0c39cc

bu6mmoteka IIOK https://m.edsoo.ru/ff0c3ada

bubnuoreka IIOK https://m.edsoo.ru/ffOc4b74

bubnuoreka ITOK https://m.edsoo.ru/ffOc3be8

bubmuoteka [TOK https://m.edsoo.ru/ffOc3be8

bubmuoteka [TOK https://m.edsoo.ru/ffOc3be8

12

3aKOH BCEMUPHOIO

bubnuoreka ITOK https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

tarotenus. Cumna
TspkecTu. [lepBas
KOCMUYecKast
CKOPOCTh

13

Cuita ynpyrocTu.
3akoH ['yka. Bec Tena

bubnnorexa IIOK https://m.edsoo.ru/ff0c3el8

14

Cuiia TpeHusl.
Koapdpumment
Tpenus. Cuiia
COIPOTHUBIICHUS IPU
JIBUKEHUH Teja B
KUJKOCTU WJIH ra3e

bubnuoreka I{OK https://m.edsoo.ru/ffOc3f76

15

16

ITocrynarensHoe u
BpalaTebHOe
JIBIKEHUE
a0COIIOTHO TBEPIOTO
Tena. MOMEHT CUJIBI.
I1;meyo cuinsl.
VYcnoBusi paBHOBecUs
TBEPAOIO TENa

Nmiynse
MaTepuaibHON TOUKH,
CHUCTEMBI
MaTepHalbHBIX
Touek. Mmmymnsc
CHJIBL. 3aKOH
COXpaHEHUS
HMITYJIbCA.
PeakTuBHOE

bubnuoreka I{OK https://m.edsoo.ru/ffOc41a6

bubmuoreka [TOK https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

JIBIDKECHUE

17

PaboTa 1 MOIIHOCTE
cuibl. Kunetnaeckas
SHEPTUs
MaTepUAIIbHON TOUKH.
Teopema 06
W3MEHEHHH
KUHETHYSCKON
SHEpPruu

bubnuoreka ITOK https://m.edsoo.ru/ff0c4502

18

19

ITorennmansHas
SHEPTHUS.
IlorenuuansHas
SHEPIus yrnpyro
nehopMUPOBAHHOMN
MPY’KUHBI.
ITorennmansHast
SHEPruUs Tea BOIHU3U
MOBEPXHOCTU 3eMITH

IToTeHIMaNBEHEIE U
HEIOTSHIINAJIbHBIC
cuibl. CBs3b pabOTHI
HENOTEHITNAJIBHBIX
CHJI C I3MEHEHUEM
MeXaHn4YeCKOH
OHEPIUU CUCTEMBI
Tel. 3aKOH
COXpaHEHUs
MEXaHHYeCKOU
SHEpPruu

bubnuoreka ITOK https://m.edsoo.ru/ffOc461a

bubmuoteka [{OK https://m.edsoo.ru/ffOc478c



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

20

21

22

JlaGopatopHas
pabora
«HccnenoBanue
CBSI31 PabOThI CHIIBI C
H3MEHEHUEM
MEXaHHUYECKOMH
SHEPrUU Teja Ha
MpUMEPE PaACTIKEHUS
PE3UHOBOTO KTy Ta

KonrponsHas pabora
o TeMe «/InHamuka.
3aKOHBI COXpaHEHUs

B MEXaHHUKE»

OcHOBHBIE
MTOJIOKECHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
teopun. bpoyHoBCcKkOe
JIBUOKEHUE.

Muddysus

bu6mmoteka IIOK https://m.edsoo.ru/ff0c4b74

bubnuoteka [{OK https://m.edsoo.ru/ffOc4dc?

23

Xapakrep JBUKEHUS
1 B3aNMO/ICHCTBHS
YaCTHI] BEIIECCTBA.
Mopenu ctpoeHus
ra3oB, )KUAKOCTEH U
TBEPIBIX TEN

Poccuiickast anexkTpoHHas mKoiIa
https://resh.edu.ru/subject/lesson/3731/start/47858/

24

Macca monexy.
KonnuectBo
BEIIECTBA.

Poccuiickas anekTpoHHas 1mKoiIa
https://resh.edu.ru/subject/lesson/4722/start/47800/



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/4722/start/47800/

ITocrosunas
ABoranpo

25

Tennosoe
paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temriepatyp Llenbcus

Poccuiickas anexkTpoHHas mKona
https://resh.edu.ru/subject/lesson/5898/start/15462/

26

27

NneansHbiii ra3 B
MKT. OcHoBHOE
ypaBueHue MKT

AOconroTHas
TeMIlepaTypa Kak
Mepa cpeaHen
KUHETHICCKOMN
SHEPTUU JIBHKECHUS
MOJIEKYJI. Y paBHEHUE
Menneneena-
Knaneipona

bubnuoteka L{OK https://m.edsoo.ru/ffOc4fde

bubnuoreka [{OK https://m.edsoo.ru/ffOc511e

28

29

3akon J[anbToHA.
T"a30BEIC 3aKOHEI

JlaGopatopHas
paborta
«Hccnenosanue
3aBHCUMOCTH MEXKITY
napameTpamu
COCTOSTHUS
pa3pexKEeHHOTro ra3a

Poccuiickast 3eKTpOHHas IKOJa
https://resh.edu.ru/subject/lesson/6292/start/325554/

30

N3onporueccel B
HAeaJIbHOM Ta3e U UX

Enunas xomnekus LTOP
http://school-collection.edu.ru/



https://resh.edu.ru/subject/lesson/5898/start/15462/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/subject/lesson/6292/start/325554/
http://school-collection.edu.ru/

rpaduueckoe
npeCcTaBICHNE

31

32

BnyTtpeHnHss sHEeprus
TEPMOJIMHAMUYECKOMN
CUCTEMBI U CTIOCOOBI
€€ U3MCHEHMUS.
KonuyecTBo TemioTsl
u pabora.
BuyTtpeHnnss sneprus
OJIHOATOMHOTO
WJICATIbHOTO Ta3a

Buaer
Temionepe1auu

bubnuoreka [{OK https://m.edsoo.ru/ff0c5952

bubnuoreka IIOK https://m.edsoo.ru/ffOc5¢c36

33

34

YV nenbHas
TEIIOEMKOCTh
BEIICCTBA.
KomanyecTBO TEMIIOTHI
MIpH TeIUIoNepeaaye.
AnnabaTHBIN
npoiiecc

I1epBbIit 3aK0H
TEPMOJIMHAMUKHU U
€ro MpUMEHEHUE K
M30IpoIeccam

bubmuoreka ITOK https://m.edsoo.ru/ffOc5¢c36

bubmuoreka [{OK https://m.edsoo.ru/ffOc5efc

35

Heob6patumoctsb
MIPOLIECCOB B
npupozae. Bropon
3aKOH
TCPMOANHAMHUKNU

bubmuoreka [{OK https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

36

[IpuHiun nercTBus u
KIIJI renoBoi
MAaIITUHEI

bu6nmoteka IIOK https://m.edsoo.ru/ff0c600a

37

38

39

40

41

42

Muxn Kapno u ero
KT
DKOJOTUYECKHUE
POOJIEMBI
TEIJIOOHEPTEeTUKU

O6o06maromuit ypok
«MonexynsipHas
¢duznka. OCHOBBI
TEPMOJIUHAMHUKI

KonTposbHas paboTa
0 TeMe
«MonexynspHas
¢duznka. OCHOBBI
TEPMOJTUHAMHUKH

AOGcomroTHas u
OTHOCHUTEJIbHAS
BJI&KHOCTH BO3/yXa.
Hacspiennsiit nap

TBépnoe Teno.
Kpucrannuueckue n
amopQHbIe Terna.
AHnzorponus
CBOMCTB KpPUCTAJLJIOB.
Kunkue KkpucTtamisl.
CoBpeMeHHbIE
MaTepHabl

Poccuiickas anekTpoHHas 1mKoja
https://resh.edu.ru/subject/lesson/3763/start/160222/

Enunas xomnexuus LIOP
http://school-collection.edu.ru/

bubnuoreka [{OK https://m.edsoo.ru/ff0c6938

bubmuoreka ITOK https://m.edsoo.ru/ffOc6a50

bubnuoreka [{OK https://m.edsoo.ru/ff0c64d8

bubmuoreka ITOK https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/lesson/3763/start/160222/
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

43

44

ITmaBnenue u
KPUCTAJUTU3AIINS.
V nenpHas TeILioTa
IIJIaBJICHHSL.
CyOnumarnus

[TapooOpazoBanue u
KOHJICHCALIUS.
Ucnapenne u
KHUIICHUE

bu6nmoteka LIOK https://m.edsoo.ru/ff0c6708

bubnuoreka [{OK https://m.edsoo.ru/ffOc63b6

45

YpaBHeHue
TEILIOBOIO Oajlanca

bubnuoreka [{OK https://m.edsoo.ru/ff0c6820

46

OneKkTpu3anus Tei.
DNEeKTPUUECKUM
3apsn. JBa Buma
AIIEKTPHUYECKIX
3apsiIoB

bubnuoteka [{OK https://m.edsoo.ru/ffOc6bcc

47

IIpoBOonHUKHY,
JURJIEKTPUKU U
MOJIyIPOBOIHUKH.
3aKOH COXpaHEHHUS
IIEKTPUUYECKOTO
3apsaa

bubnuoteka [{OK https://m.edsoo.ru/ffOc6bcc

48

Bzaumoneiicteue
3apsi/IoB. 3aKOH
Kynona. Toueunsbrit
AIIEKTPUYECKUM 3apsi]l

bubnuoteka [TOK https://m.edsoo.ru/ffOc6ced

49

HanpsxéHnocTh
AIIEKTPUYECKOTO
nosst. [puHnmn

bu6mmoteka IIOK https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

CyIIEpIIO3UIIUU
3JIEKTPUUYECKUX
nosei. Jlunun
HANPSKEHHOCTH

50

Pabora cun
AIEKTPOCTATHYECKOTO
noiida. IToreniumaln.
Paznocth
MMOTCHIMAJIOB

bubnuoreka IIOK https://m.edsoo.ru/ffOc6f00

51

52

53

54

IIpoBoaHMKY 1
JIUAJICKTPUKHU B
3JIEKTPOCTATHYECCKOM
moJje.
Husnextpuueckas
MIPOHUIIAEMOCTh

DIEKTPOEMKOCTb.
Konnencarop

DNEKTPOEMKOCTh
IUIOCKOTO
KOHJIeHCaTopa.
OHeprus
3apsHKEHHOTO
KOHJIeHCaTopa
JlaGopatopHas
pabota "3mepenue
SIIEKTPOEMKOCTH
KOHieHcaTopa"

bubnuoreka [{OK https://m.edsoo.ru/ff0c7018

bu6mmoteka 11OK https://m.edsoo.ru/ff0c7126
POCCPIIZCKBJI 3J'IeKTpOHHaﬂ IIIKOJIa
https://resh.edu.ru/subject/lesson/3753/main/48781/

bubmuoteka [{OK https://m.edsoo.ru/ffOc72c0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://resh.edu.ru/subject/lesson/3753/main/48781/
https://m.edsoo.ru/ff0c72c0

55

56

[IpuHiun nercTBus u
pUMEHEHUE
KOHICHCAaTOPOB,
KOIUPOBAJILHOTO
amnmnapara, CTpyHHOTo
MpPUHTEpA.
DneKTpocTaTH4ecKas
3amuTa. 3a3eMiIeHe
AIIEKTPONPUOOPOB

DIIEKTPUUYECKH TOK,
YCJIOBHS €T0
CyIIECTBOBAHUSI.
ITocTosAHHBIN TOK.
Cuna ToKa.
Hanpsxenue.
ConpoTHuBiIeHHE.
3akoH Oma aiis
yJacTka 1enu

Enunas xomnexuus LIOP
http://school-collection.edu.ru/

Enunnas xomnekuus LIOP
http://school-collection.edu.ru/

bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72
Poccuiickas 3eKTpOHHas IKOJa
https://resh.edu.ru/subject/lesson/5901/start/48864/

57

ITocnenmoBsarennsHOE,
napaujelnbHoe,
CMEIIaHHOE
COEZIMHEHHUE
POBOJTHUKOB.
JlaGopatopHas
pabora «13yuenue
CMEIIIaHHOT O
COCIIMHEHUS
PE3UCTOPOB»

bubnuoreka IIOK https://m.edsoo.ru/ffOc74f0
Poccuiickast 3eKTpOHHas 1IKOJa
https://resh.edu.ru/subject/lesson/5901/start/48864/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://m.edsoo.ru/ff0c74f0
https://resh.edu.ru/subject/lesson/5901/start/48864/

58

PaGora u momrHOCTH
ANEKTPUUYECKOTO
ToKa. 3akoH J[xoys-
Jlenna

bu6nmoteka LIOK https://m.edsoo.ru/ff0c7838

59

3axkoH OMma ais
MOJIHOM (3aMKHYTOM)
AIEKTPUUYECKOM LIETIH.
Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
pabora «3mepenue
OJIC ncrouHrka ToKa
U €T0 BHYTPCHHETO
COTIPOTHBIICHUS

bubnuoreka IIOK https://m.edsoo.ru/ffOc7ae0

60

OneKTpoHHas
IPOBOAMMOCTh
TBEPABIX METAJLIOB.
3aBUCUMOCTh
COTIPOTHUBIICHUS
METaJJIOB OT
TEMIIepaTyphbl.
CBepxnpoBOIUMOCTb

bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/3775/start/107857/

61

DJIEKTPUYECKUI TOK B
Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72
Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/3787/start/197482/

62

[TomynpoBOIHUKH, X
coOCTBEHHas U
IIpUMeECHas
POBOJUMOCTb.

bu6mmoteka IIOK https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://m.edsoo.ru/ff0c84ae

CaoiicTBa p—N-
nepexoa.
[TonmympoBOTHUKOBBIE
IPUOOPHI

DIIEKTPUUECKUI TOK B
pacTBopax u

pacruiaBax bubnuoreka [{OK https://m.edsoo.ru/ff0c82ba
63 3IEKTPOJIUTOB. Poccuiickas 35ieKTpOHHAs IIKOJIa
DIIEKTPOIUTHYECKAS https://resh.edu.ru/subject/lesson/6295/start/15636/
JTIUCCOITUAITHS.
DIIEeKTPOIHN3
DIIEKTPUUECKUI TOK B
rasax.
. bubmunoreka IHOK https://m.edsoo.ru/7f41bf72
CamMocTosATenbHBIN U 3
64 S — Poccuiickas 3J€KTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/3787/start/197482/
pazpsa. MonHus.
ILmazma
DNEeKTpUUYECKHE
npubopsl U
YCTPOMCTBA U UX
65 DAKTHICCKOe Enunas xomnexuus [{OP
p http://school-collection.edu.ru/
MpUMEHEHHE.
[IpaBuna TeXHUKH
0e30macHOCTH
O06o0mmarmuil ypox
66 bubmuoteka [TOK https://m.edsoo.ru/ffOc88be
«DIIEKTPOIMHAMHUKA)»
KonTponsHas pabora
67 10 TeME bubmuoreka ITOK https://m.edsoo.ru/ffOc8a8a

«JNEeKTpoCTaTHKA.



https://m.edsoo.ru/ff0c82ba
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/3787/start/197482/
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

ITocTostHABIN
AJIEKTPUICCKUN TOK.
Toxu B pa3IuyHbIX
cpemax»»

Pe3epBHbIit ypoK.

68 O06o0marmui ypox 1 bubnmoreka [{OK https://m.edsoo.ru/ffOc8f6c
o temaM 10 kitacca
OBIIEE KOJIMYECTBO 68

YACOB I10 [IPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne

n/n

Tema ypoka

KoanuyecTBO 4acosB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTHyeckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIe HU(POBHIE 00pa3oBaTebHbIE
pecypcbl

ITocTossnabIe
MAarHMThl 1 UX
B3aHMOJICHCTBHE.
MarsuTtHOE II0JIE.
BekTop MaruuTHOM
MHAYKIUU. JInHnn
MarHUTHOM
WHIYKIUU

MaruurtHoe noJe

IMPOBOAHUKA C TOKOM.

OmneiT Opcrena.
BzaumoneiicTBue
IIPOBOJHUKOB C
TOKOM

JlaGopatopHas
pabota «M3yuenue
MarHUTHOTO TOJIS
KaTYIIKU C TOKOM)

[evicTBue
MarHuTHOTO 1OJIs Ha
IPOBOJHHUK C TOKOM.
Cuna Amnepa.
JlaGopatopHas
paborta

bubnuoreka [{OK https://m.edsoo.ru/ff0c9778

bubnuoreka [{OK https://m.edsoo.ru/ffOc98fe

bubmuoreka [{OK https://m.edsoo.ru/ffOc98fe

bubmuoreka IIOK https://m.edsoo.ru/ff0c9ac0



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

«HccnenoBanme
IEUCTBUA
ITOCTOSIHHOTO
MarHuTa Ha pamKy ¢
TOKOM

[erictBue
MarHMTHOTO TIOJISl Ha
JBUXKYIIYIOCS
3apSKEHHYIO
yactuny. Cuna
Jlopenna. Pa6ota
cuiibl JIopeHna

DNEeKTpOMarHuTHas
uHaykuud. ITotox
BEKTOpa MarHUTHOU
unaykuuu. J/1C
WHIYKIIUU. 3aKOH
ANEKTPOMATHUTHOMU
nHaykunn Papanest

bubnuoreka [{OK https://m.edsoo.ru/ff0c9df4

bubnuoteka [{OK https://m.edsoo.ru/7f41c97c

JlaGopatopHas
pabota
«Hccnenosanue
SIBIICHUS
3JIEKTPOMAarHUTHOM
WHIYKII»

bubmuoreka [{OK https://m.edsoo.ru/ffOcal50

WNHIyKTUBHOCTS.
SBiaenne
camounaykuuu. IJ1C
CaMOUHIYKIIUH.

bubmuoreka [TOK https://m.edsoo.ru/ffOca600
Poccuiickas anekTpoHHas 1mKoiIa
https://resh.edu.ru/subject/lesson/5905/start/46858/



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/lesson/5905/start/46858/

DHeprusi MarHuTHOro
0JIs1 KaTyILKH C
TOKOM.
DneKTpOMarHuTHOE
nosne

Texuuueckue
YCTPOWCTBA U UX
IIPUMEHEHHUE:
IIOCTOSIHHBIE
MarHuThl,
AJIEKTPOMArHUThI,
AJIEKTPOJIBUraTElb,
YCKOPUTENH
3JIEMEHTapHBIX
YacTHII,
WHAYKIMOHHAs TeYb

Ennnas xomnexkuus LIOP http://school-
collection.edu.ru/

10

O6o0maromuii ypok
«MaramTHOE TI0JIC.
DneKTpoMarHuTHas
WHIYKIIASD)

bubnuoteka [{OK https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota
1o TeMe « MarHuTHoe
noJe.
DneKTpoMarHuTHas
UHIYKIIHSD

bubmuoreka [TOK https://m.edsoo.ru/ffOcad58

12

CBo0OoaHbBIE
MECXaHUYCCKUEC
KoJIcOaHHS.
I"apmonuyeckue

bu6mmoteka I1OK https://m.edsoo.ru/ff0caf06



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

KoJie0aHusl.
YpaBHeHue
TapMOHUYECKHUX
KoJIeOaHui.
[IpeBpamenue
SHEPrUu
JlaGopaTopHas
pabora
«HccnenoBanue
3aBHCUMOCTH
neproaa MajbIx
KosieOaHui Tpy3a Ha
HUTH OT JJTUHBI HUTH
¥ MaccChl Tpy3a»

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

14

15

KonebarenpHblii
KOHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIC
KOJICOaHHS B
HJI€aTILHOM
KoJIeOaTEILHOM
KOHTYype. AHaNorus
MEXITY
MeXaHUIYECKUMH U
AIIEKTPOMATrHUTHBIMU
KOJICOAHHSIMH

®opmyna Tomcona.
3aKOH COXpaHEHHUS
SHEPrUM B UJI€ATTBHOM
KoJ1e0aTeIbHOM

bubnuoreka [{OK https://m.edsoo.ru/ffOcb820

bubmuoreka [TOK https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

KOHTYpe

16

17

IIpencrapienue o
3aTyXaroluX
KOJIEOAHUSIX.
BriHyX1cHHBIE
MEXaHUUCCKHEC
KoJIeOaHHsL.
Pe3onanc.
Brinyxnennsie
3JIEKTPOMarHUTHBIE
KoJieOaHus

IlepeMeHHBIN TOK.
CunycouanbHbI
MEPEMEHHBIN TOK.
MoIHOCTh
MePEMEHHOTO TOKa.
AMIUTUTYTHOE U
JICUCTBYIOIIIEE
3HAYEHUE CUJILI TOKA
Y HaIpsOKEHUs

bubmuoreka [TOK https://m.edsoo.ru/ffOcbb86

bubnuoreka [{OK https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[IpousBoacTBo,
nepeaayda u
noTpebaeHue
ANEKTPUUECKON
SHEPTrUuu

Ennnas xomnexkmus [{OP
http://school-collection.edu.ru/

19

VYcerpolictBo 1
MPAKTHYECKOE
MpUMEHEHUE

bu6nmoteka IIOK https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0cc324

20

21

AIEKTPUUECKOTO
3BOHKA, T€HEpaTopa
MIePEMEHHOTO TOKa,
JIMHAN
3JIeKTpornepead

DKOJIOTHYECKUE
PHUCKH TTpH
MIPOU3BOJICTBE
3JICKTPOIHEPTHH.
Kynberypa
HCIIOJIL30BaHUS
AJIIEKTPOIHEPTUH B
MMOBCETHEBHOM KU3HH

Mexanunueckue
BOJIHBI, YCIIOBHSI
pacnpocTpaHeHusl.
[Tepuoa. CxopocTtb
pacnpocTpaHeHus 1
JUITMHA BOJIHBI.
ITonepeunsie u
MPOJI0JIbHBIE BOJHBI

bubnuoteka [IOK https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTh
3ByKa. ' pomMKkoCTh
3ByKa. Beicora ToHa.
TemOp 3ByKa

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

23

DJIEKTPOMAarHuTHHIE
BOJIHEI, X CBOMCTBA
u ckopocth. [Ilkana
3JIEKTPOMAarHUTHBIX

bu6nmoteka IIOK https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJIH

24

[TpuHIMIIBI
paauoCBsI3u U
TCJICBHUICHUS.
Passutue cpencrs
cBs3u. Paguomnokamnus

Enunas xomnexuus LIOP
http://school-collection.edu.ru/

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4915/main/47447/

25

26

27

28

KonTponbHas padoTa
«Konebanus u
BOJIHBD)

[Ipamonuneitnoe
pacrnpocTpaHeHHe
CBETa B OJJHOPOTHOM
cpene. ToueuHslii
WCTOYHUK cBeTa. JIyu
cBeTa

OtpaxkeHue cBera.
3aKOHBI OTPaKEHUS
cera. [loctpoenne
M300paKeHHI B
IJIOCKOM 3€pKaje

[IpenomiieHue ceera.
[TonHoe BHyTpEeHHEE
OTpaKEHUeE.
[IpenenbHbIN yron
IIOJIHOTO
BHYTPEHHETO
OTpaXKEHHUs

bubnuoteka L{OK https://m.edsoo.ru/ffOcc6f8

bubnuoreka [{OK https://m.edsoo.ru/ffOcd350

bubnuoreka [{OK https://m.edsoo.ru/ffOcd4e0

bubmuoreka [{OK https://m.edsoo.ru/ffOcd7{6

29

JlaGopaTopHas
paborta «3mepenue

bu6nmmoteka IIOK https://m.edsoo.ru/ff0cd67a



http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4915/main/47447/
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

IIoKa3aTecisa
IMPECIOMIICHUA
CTCKJIa»

30

JInnssl. [locTpoenue
M300paXKCHU B
nuH3e. Popmyna
TOHKOM JIMH3BI.
YBenuueHue JIUH3bI

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

31

JlaboparopHas
paborta
«HccnenoBanne
CBOMCTB
HN300pakeHHUH B
JTUH3AX»

bubnuoreka [{OK https://m.edsoo.ru/7f41c97c

32

33

34

Hucnepcus ceera.
CIOXHBIA COCTaB
Oenoro cBera. L[Ber.
JlaGopatopHas
pabota
«Habnronenue
JTUCTICPCUU CBETa

WnTepdepenmus
cera. Judpaxuus
CBeTa.
JudpakimonHas
pelérka
[Tonepeunocts

CBCTOBBIX BOJIH.
ITonspusanus ceera

bubnuoteka [{OK https://m.edsoo.ru/7f41c97c
Poccuiickast anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/3818/start/47999/

bubmuoreka [TOK https://m.edsoo.ru/ffOced22

Bbubnuoteka LIOK https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

35

36

37

38

39

40

Onruueckue
pUOOPHI U
yCTpOMCTBa U
YCIIOBUSI UX
0e30ImacHoro
MpUMEHEHUS
['panuis
MIPUMEHUMOCTHU
KJIaCCHYECKOMN
MEXaHUKH.
IToctynatet
CIIELMAJIbHON TEOpUU
OTHOCUTEIHEHOCTHU

OTHOCUTETBHOCTD
OJHOBPEMEHHOCTH.
3ame]IeHre BpeMEH!
N COKpAIICHUEC JJINHBI

OHeprus 1 UMIYJIbC
PENIATUBUCTCKON
yacTULbl. CBA3b
MAaccChl C SJHEpruen u
HUMITYJIbCOM. DHEPIHUs
MOKOSI

KonTtpomnbHas pabora
«Omntuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCHUTEJIEHOCTH

®otonbl. Dopmyna
[Inanka. DHeprus u

Poccuiickas anexkTpoHHas mKona
https://resh.edu.ru/subject/lesson/3829/start/197511/

bubnuoreka IIOK https://m.edsoo.ru/ffOcf862

bubnuoteka IIOK https://m.edsoo.ru/ffOcfad2

bubnuoreka [{OK https://m.edsoo.ru/ffOcfc68

bubnuoteka [{OK https://m.edsoo.ru/ffOcf6f0

Bbubnuoteka LIOK https://m.edsoo.ru/ffOcfel6



https://resh.edu.ru/subject/lesson/3829/start/197511/
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

UMITYJbC (POTOHA

41

OTKpBITHE U
WCCJICIOBaHKE
dororddexra.
OmpiTel A. T
CroneroBa

bubnuoreka IIOK https://m.edsoo.ru/ffOcffc4

42

3aKOHBI
dororddexra.
YpaBHeHue
OUHIITEeHHA IS
dororddexra.
«KpacHast rpanuiia»
doTtoapdekra

bubnuoreka [{OK https://m.edsoo.ru/ff0d015e

43

[laBienue ceera.
Omprter 11. H.
Jlebenena.
XHUMHYECKOE
JeUCTBUE CBETA.

bubnuoteka [{OK https://m.edsoo.ru/ff0d04a6

44

45

TexHnueckue
yCTpOMCTBA U
MIPAKTHIECKOE
MIPUMEHEHUE:

b oTORIIEeMEHT,
dboromaTuuk,
conHe4Has OaTapes,
CBETOJINO]T

Permrenne 3aga4 mo
TeMe «IIIEMEHTEI
KBAHTOBOU OIITUKW

Bbu6nuoteka LIOK https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

46

KontponsHas pabora
"CBeTOBBIE KBAHTEI"

®usuka. Penry EI'D: https://phys-ege.sdamgia.ru/

47

Mogens aToma
Tomcona. OnBITHI
Pezepdopna o
pacCesTHUIO O-YaCTHII.
[TnanerapHast MOJICIIb
aroMma

bubmuoreka ITOK https://m.edsoo.ru/ff0d091a

48

49

[Tocrynarsr bopa

N3nyuenue u
MOTJIOIIEHHE
($hOTOHOB MpH
IIepEX0e aTOMa C
OJIHOTO YPOBHS
OHEPTUH Ha JPYTrOM.
Bunae! cnektpoB

bubnuoreka L{OK https://m.edsoo.ru/ff0dOafa

bubnuoreka L{OK https://m.edsoo.ru/ffOdOafa

50

BonHoBbie cBOMCTBA
yactull. BomHb! ¢
bpoins.
Kopmyckynspro-
BOJTHOBOW JTyaJIN3M.
CroHTaHHOE U
BBIHYKJICHHOE
W3JIy4YECHUE

bubmuoreka [TOK https://m.edsoo.ru/ff0d0ca8

51

OTtkpsITHE
PaTuOaKTHBHOCTH.
OmnsiThl Pezepdopra
TI0 OTPEEIICHHUIO
cocTaBa

bubnuoreka IIOK https://m.edsoo.ru/ff0d0fd2



https://phys-ege.sdamgia.ru/
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

PaAMOaKTUBHOIO
U3IIy4YeHus

52

CgoiictBa anbpa-,
Oera-, raMMa-
u3inydeHus. Bnusaue
pPaaIuoOaKTUBHOCTH Ha
JKUBbIE OpPraHU3MBbI

Poccuiickas anekTpoHHas 1mKoIa
https://resh.edu.ru/subject/lesson/3889/main/29039
Enunas xomnexkaus [{OP
http://school-collection.edu.ru/

53

OTKpbITHE IPOTOHA U
HelTpoHa. M3otonsl.
Anbda-pacna.
DIIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3ITy4YeHue

bu6mmoteka IIOK https://m.edsoo.ru/ff0d1162

54

55

56

OHeprus CBA3U
HYKJIOHOB B SI7IpE.
SnepHble peakuu.
SInepHslil peakTop.
[Tpobnemsl,
NIEPCIIEKTUBBI,
JKOJIOTHYECKHE
ACIEKTHI SIIEPHOU
SHEPreTHKU

KonTtpomnbHas pabora
"dusuka atomMa U
aTOMHOTO siapa"

OnemMeHTapHbIe
yacTuLbl. OTKpBITHE
MO3UTPOHA. MeToIbI

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

Ennnas xomnekus LIOP
http://school-collection.edu.ru/

Bu6nunoteka LIOK https://m.edsoo.ru/ff0d0e38



https://resh.edu.ru/subject/lesson/3889/main/29039
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
http://school-collection.edu.ru/
https://m.edsoo.ru/ff0d0e38

HaOIr0IeHUS U
perucrpauuu
3JI€EMEHTapHBIX
yacrtull. Kpyrieii
CTOJI
«DyHITaMEHTAJIbHbIE
B3aWMO/JICUCTBUS.
Ennucrso
(bu3nUecKoil KapTHHBI
MHUPa

57

Bun 3BE3nH0T0 HEOA.
CozBesausl, spKue

3BE3/1bl, INIAHETHI, UX
BUJVMOE JIBIKCHHE.
ConnHeyHas cucTeMa

Enunas xomnexuus LIOP
http://school-collection.edu.ru/

58

Connue. CoHeuHas
AKTHBHOCTb.
Hcrounuk sHeprun
ConHna u 3BE3

Enunas xomnekuus LIOP
http://school-collection.edu.ru/

59

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKH.
3BE3 1B TTIABHOM
MOCJIEI0BATEILHOCTH.
BnyTtpeHnnee
CTPOEHUE 3BE3.
CoBpemeHHbIE
MPEICTABICHUS O
MPOUCXOKICHUH U
sposrornu CoJiHIa u

Ennnas xomnexkmus [{OP
http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3BE3T

60

Maineunsiii [1yTe —
Hama ["anaktuka.
[Tonoxenue u
nemxenne CoHia B
lanaktuke.
lNanaktuku. YepHbie
JBIPBI B SIApAX
rajaKkTUK

Enunas xomnexkaus [{OP
http://school-collection.edu.ru/

61

Bcenennas.
Paz6eranue
raimakTuk. Teopus
Bonbmoro B3peIBa.
PenukroBoe
U3IIyYEeHHE.
MerarajiakTuka.
Hepemennsie
POOJIEMBI
aCTPOHOMUU

Enunnas xomnekuus LIOP
http://school-collection.edu.ru/

62

O6o06marmmuil ypox.

Ponw dpusukn u
aCTPOHOMUH B
9KOHOMHUYECKOM,
TEXHOJIOTHYECKOM,
COLUAIBHON U
THYECKOU cepax
JeATEITbHOCTH
YyeJoBeKa

Ennnas xomnexkmus [{OP
http://school-collection.edu.ru/

63

O06o0maromuii ypox.

Enunas xomnexuus [IOP



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

64

65

Pousb 1 MecTo Guznku
U aCTPOHOMUU B
COBPEMEHHOM
HAay4YyHOU KapTHHE
Mupa

O06o0marmuil ypox.
Ponb ¢pusuueckoit
TEOpHUU B
dhopMHUpPOBaHUH
MPEJICTABICHUIN O
du3nveckoil kKapTHHE
MUpa

O6006marmuii ypox.
MecTto duznueckoi
KapTUHBI MUPA B
ol1eM psiay
COBPEMEHHBIX
€CTEeCTBEHHO-
HAYYHBIX
MPEJICTaBICHUN O
npupoze

http://school-collection.edu.ru/

Enunas xomnexkmus L{OP
http://school-collection.edu.ru/

Enunnas xomnekuus LIOP
http://school-collection.edu.ru/

66

Pe3epBHbIit ypoK.
MaruauTHoe nosie.
DneKTpoMarHuTHas
WHIYKIUS

Ennnas xomnekus LIOP
http://school-collection.edu.ru/
®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/

67

Pe3epBHbIil ypoK.
Ontuka. OCHOBEI
CIIelIMaIbHON TEOPUH
OTHOCHUTEIIBHOCTH

®usuka. Pemry EI'D: https://phys-ege.sdamgia.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/

Pesepnblii ypok.
KBanroBas ¢uzuka.
68 DNeMEeHThI
aACTPOHOMHUH U
acTpou3uku

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68

bu6nmoteka IIOK https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimacec/ Makumes I'.4., byxosues b.b., Corckuit H.H. on
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiecTBo «M31aTeancTBo
«ITpocsenienue»

» ®uzuka, 11 knace/ Msxumies I'.J1., byxosues b.b., Hapyrua B.M. oz
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiecTBo «M31aTeancTBO

«ITpocsemenue»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

1. Aaapromeukun A.M., A.C. CiyxaeBckuii. A.C. ®u3zuka. «KoHCTpyKTOp»
CaMOCTOATENbHBIX U KOHTPOJIBbHBIX padoT. 10 — 11 kmaccel. [Tocobue mis
yuuteneit. M.: IIpocsemenue, 2010

2. T'opnosa JI.A. UuTerpupoBanHbie ypoku ¢pusuku. 7 — 11 kmaccel. M.: Bako,
2009.

3. PeimkeBuu. A.Il. CoopHuk 3amau o pusuke. Mocksa, [Ipoda, 2005 - 2019 1.
4. CremanoBa I'.H. Coopnuk 3amad o ¢pusuke mig 9 — 11 kmaccos. M.
«IIpocBenienuer, 1996 r.

5. Ypoku pusnku ¢ mpuMeHeHuEM HHPOPMAITMOHHBIX TeXHOJIOTUN. 7-11 Kiacchl.
MeTonnueckoe mocodue ¢ AMEeKTPOHHBIM npuiiokenneM / 3.B. Anekcanapoa u

ap. — M.: «I'no6ycy», 2009



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. bubmumoreka [1OK https://m.edsoo.ru/7f41bf72

2. bubimoreka [{OK https://m.edsoo.ru/7f41c97c

3. Enunas xomnexuus LIOP http://school-collection.edu.ru/
4. ®uzuka. Pemy EI'D: https://phys-ege.sdamgia.ru/

5. Poccwmiickas snextponHas mmkoda https://resh.edu.ru/subject/28/
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