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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha YpOBHE CPETHETO OOIIEero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOl paboyeil mporpaMMbl BOCHHUTAHHMS W KOHIICMIIUU MPEToJaBaHUs y4eOHOTO
npenvera «®@u3ukay B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mnporpaMMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTHHBI Mupa oOyuaromuxcs 10—11 kmaccoB npu o0ydenun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKKe YYUTHIBAET HEOOXOIMMOCTh pealu3allli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

— IUIaHHpYEMBbIE Pe3yabTaThl OCBOCHHS Kypca (M3MKH Ha 0a30BOM YpPOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

— cozepykaHue yueOHoro npeameta «Du3uka» 1Mo rojaam 00ydeHus.

®du3nka Kak HayKa 0 HauboJiee 0OIMX 3aKOHAX MPUPOJIBI, BHICTYIAs B KAYECTBE yUeOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SABJICHUHN, H3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHs HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBIM METO/1 TO3HAHUS MPY BHINOIHEHUH UMHU y4EOHBIX HCCIIeI0BaHUI.

B ocHoBY Kkypca (u3ukH 17151 ypOBHS cpeiHero oOmiero oopa3oBaHus MOJIOKEH PsII UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuaj U3 BCEX pa3fesioB (M3MKH, BKIIOYAET KaK BOIPOCHI KIAaCCHUYECKOH, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius IpearnosaraeT UCIoIb30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3KMKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpobIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc QU3uku rnpeanonaraeT 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peaqn3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM pallMOHaIbHOTO IPUPOIONIOIB30BaHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIISIOTCS  (pu3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIN MOX0/ B Kypce (GDU3MKU pealn3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3alK 3KCIEPUMEHTAILHON JesATeIbHOCTH oOydaroumuxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PHU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IOPOBOJUMBIX ISl KOHTPOJSI M OLEHKH, OCYLIECTBISETCS Y4YacTHUKaMH 0OOpa30BaTebHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMsI 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISIOIIME NPUMEHSTh M3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromme BhIOOpa (DU3WYECKONW MOJENTU Il CUTYallMH TMPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUs JTOJKEH M3y4daThbCsl B YCJIOBMSIX IpPEIMETHOro kaOuHeTa (U3MKU WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHITaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHA.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIOBaHUS JOJIKHBI OBITH
MIOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsT GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

— (opMupoBaHHEe HHTEpeca M CTPEMJICHHMsI OO0yYaromuXcs K HAyYHOMY H3yUYCHMIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

— pa3BUTHE INPEACTABICHUH O HAydHOM METOJe MO3HaHuA U (opMupoBaHHe
UCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBJICHHSIM;



— (opMupOBaHME HAy4YHOI'O MHUPOBO33PEHMS KaK pe3ysbTaTa U3ydyeHHs] OCHOB CTPOEHHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

— (opMupoBaHHE YMEHHI OOBSCHATH SBJICHUS C UCIOJIB30BAHUEM (DU3NYECKUX 3HAHUH U
HAaY4HBIX J0Ka3aTeJIbCTB;

— (opMupoBaHHE MPEACTABICHUN O posn (U3MKH AT Pa3BUTHUA JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

— JocTmwkeHne 3THX Leleld 00ecreunBaeTcsl peleHueM CIEAYIOIMMNX 3a/1a4 B MpoIecce
u3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

— MpHUOOpETeHHE CUCTEMbI 3HAHUU 00 O0mMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (PH3UKY, dJEKTPOJANHAMUKY, KBAHTOBYIO (DU3HKY
Y 3JIEMEHTBI aCTPO(U3HKH;

— (opMupoBaHME€ YMEHUH TNPUMEHSTh TEOPETUUYECKUE 3HAHUS Uil OOBACHEHMS
(Gu3nUecKuX SIBICHUA B MPHPOJE W IS MPHUHATHS NMPAKTHUYECKUX PEIICHHH B MOBCETHEBHOMN
KHU3HH,

— OCBOEHHME CHOCOOOB peIIeHUs Pa3IUYHBIX 33734 C SBHO 3aJaHHOM (U3UYECKOM
MOJIENIBIO, 3ajlad, I0JPa3yMEBAIOIIUX CaMOCTOSATENIbHOE cO3JaHue (U3MYECKOH MOJENH,
aJICKBaTHOW YCJIOBHUAM 33]1a4U;

— MOHMMaHHe (U3NYECKHX OCHOB M NPUHIIMIIOB JEHCTBUS TEXHHUYECKUX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

— OBJIAZICHWE METOJAaMHU CaMOCTOSTEIBHOTO IUIAHHUPOBAHUS W TPOBENEHUS (PU3UUICCKUX
OKCIIEPUMEHTOB, aHAJM3a ¥ WHTEPIpETalnd HWHPOPMALUHU, OINPEACICHUsI JIOCTOBEPHOCTH
MOJyYEHHOTO Pe3yiIbTaTa;

— CO3/1aHUE YCJIOBUHM AN Pa3BUTHUS YMEHHMH MPOEKTHO-UCCIIEA0BATENbCKOM, TBOPUECKOM
NeSITeTbHOCTH.

Ha usyuenue ¢usuku (0a30BBIi YypOBEHb) Ha YpPOBHE CpeIHEro oouiero oOpa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEINIO).

[Tpennaraemslii B mporpamme 1no Gpusmke nepeyeHsb J1adbopaTOPHBIX U MPAKTUYECKUX padoT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTEIb J€laeT BbIOOp MpOBeAeHUs 1a0opaTOpHbIX paldoT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pasznen 1. ®u3uka 1 MeTOABI HAYYHOI'0 O3HAHUSA
®uznka — Hayka o npupoze. HayuHble MeToAbl MO3HAaHUS OKpy»Karouero mupa. Poinb
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TEOpUH. [ paHULIbI MPUMEHUMOCTH (HPU3UYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.
Pors m mecto ¢u3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.
Jlemoncmpayuu
AHasorosble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.



Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo JABMKEeHMs. Cucrema
otcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBI KoopauHaT. CloKeHUe NepeMeleHul u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMOJIMHEIHOe NBHKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoniHOe majieHne. Y CKopeHrne CBOOOIHOTO TaICHUS.

KpuBonuneriHnoe nBuxeHue. J[IBH>kKeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudyeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CHUIOMETp, JBUYKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE ITEpeJadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

[TpeoOpa3zoBanue ABMXKEHUN € UCIIOIB30BAaHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue nprxeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

Hamnpasnenne ckopocTH py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yyeHnne HepaBHOMEPHOT'O IBMKEHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHWS ~ MEXAYy  OyTAMH,  [POWICHHBIMM  TEIOM  3a
IIOCJIEIOBATEIbHBIE PAaBHBIE IIPOMEKYTKM BpPEMEHHM IIPH PAaBHOYCKOPEHHOM JBHKECHHH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yueHne ABMKEHUS Teja, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

ITpunnun otHOcuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. IlpuHmmn cynepno3unmu cwil. Btopoil 3akoH HberoToHa mis
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepHaibHBIX TOYEK.

3akoH BceMupHOro tsroreHus. Cuna tsoxectu. [lepBas kocMudeckass CKOPOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckolbxeHus, kadeHus). Cuna TpeHus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHHUs U cuiia TpeHus nokos. Koadgdumuent tpenus. Cuna conpoTUBIEHUS
MIpY JIB>KEHUU Te€JIa B )KUJIKOCTHU WJIU Ta3e.

[TocTynaTensHOE M BpallaTeIbHOE ABM)KEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. llnedo cunbl. YCIIOBUSL paBHOBECHS
TBEPJIOTO TENA.

TexHu4eckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHWE: MOAIINIHUKY, JABUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNIeHNE MHEPIUH.



CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opMarum.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHHH.

CpaBHeHuE CUJT TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBECHs TBEPAOTO Tella. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aBrxeHUs OpycKa 10 HAKJIOHHOM IIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonbl cOXpaHeHUus 6 MexaHuKe

HNmnynbc MarepraibHON TOUYKHU (Te€a), CUCTEMBbl MaTEpUaIbHBIX ToueK. MMmysbe cubl u
WU3MEHEHHUE UMITYJIbCa Teja. 3aKOH COXPaHEHUs UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHepruss mMatepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
DHEPIHUH.

[TorennuanbHas sHeprus. IloTeHnmanbHas sHEprus ynpyro aepopMUpOBaHHON IPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

N3yueHre aOCONIOTHO HEYNpPYyroro yjaapa C IOMOUIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOTHl CHUJIbI C M3MEHEHHWEM MEXaHMYECKOW SHEpruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Pa3nes 3. MosekyasipHasi pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU U UX OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwxkenme. Quddys3umsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BelecTBa. MoJienu CTPOEGHUs Ta30B, JKUAKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BElIECTBA HAa OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moiekyn. KonndyecTBo BellecTsa.
[TocrosiuHast ABorazpo.

TemmoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
uaealbHOTO Tra3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOH »HEepruu



TEIJIOBOTO JBM>KeHMs dvactul Trasza. Illkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompolecchl B UcaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe nmpeacraBieHne H30MpOLECcCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHHME BellecTBa, (oTorpaduu MOJIEKYI
OpPraHWYECKUX COECIUHEHUII.

OnbiTl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mopenb, HUTIOCTPUPYIOLLIAsk IPUPOY JABJIECHUS ra3a Ha CTEHKHU COCyAa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO raza, U30MpOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUN 00BEMa
KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3/1yXa B HEMl.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsl 3Heprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
criocoObl e€ u3mMeHeHus. KoanuecTBo TenmaoTel U paboTa. BHyTpeHHss 3HEprus 0JJHOATOMHOIO
U7eanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeTIbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTh IPU TEIUIONEpe1aye.

[Tonstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. IIpumeHeHue
NEepBOro 3aKOHA TEPMOJMHAMUKU K H3omporeccaM. ['padudeckas uHTepnpeTanus padoThl rasa.

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

TemioBeie MamuHbL. [IpuHIUIIEL JEeHCTBUS TEMIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruIoBbIX MamunHax. Koaddumment noneznoro aeictBus tersioBoi MmamuHbl. [{ukn Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEprMM Tejla MpPHU COBEPIICHWH DPAOOTHI: BBUIET MPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHusl (BUCOIEMOHCTPAIIHS).

M3MeHeHne BHYTpEHHEH SHEpruM (TeMIlepaTyphl) Tela npu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENS BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TeII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue w  kumneHue. AOCOJTIOTHas U
OTHOCHUTEIIbHAs BIaKHOCTh BO31yxa. HachlmeHHblil nmap. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBUCUMOCTH TEMIIEpPATyphbl KUTICHUS OT AaBJICHHUS.



TBépnoe Teno. Kpucrammuyueckue u amopdHbie Tejaa. AHM30TPOIHS CBONCTB KPUCTAIIIOB.
Kunkue kpucramnsl. CoBpeMeHHble MaTepuaybl. [lnaBineHue u Kpucraumzauus. Y aelbHas
TeruioTa riasieHus. Cyonumarus.

VYpaBHeHue TeII0Boro 6agaHca.

TexHUYeCKne YCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpaus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onextpuzauusi Ten. OJEeKTpUyecKud 3apsana. JlBa Buga 2JIEKTPUYECKUX 3apsiOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe nose. HanpsokéHHocTh a3nexTpuueckoro mnousd. [IpuHIun cyneprno3unuu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUYECKOTO TOJIS.

PaGora cun osnextpocratueckoro mosd. IloreHnuan. PasHOCTh MOTEHLMANOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B HJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU3OBAHHbIX TEIN.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

JINdIIEKTPUKN B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
paccTOSHUS MEX]ly HUMU U AUAJIEKTPUUECKOI MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS AJIEKTPUUYECKOr0 TOKA. MICTOYHUKHU TOKa.
Cuia Toka. [1oCcTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.



DneKTpuuecKoe COTIPOTHUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 371EKTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIasi CHUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AJIEKTpUIecKoi renu. KopoTkoe 3aMplkaHueE.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHass MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

DNEKTPUUECKUII TOK B PACTBOpax M paciulaBax »dJEKTPOJMTOB. DIEKTPOJIUTHYECKAs
JTUCCOLMAIUS. DIEKTPOIIU3.

DneKTpuueckuii TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpPMETP, BOJBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMUCTOPHI U (OTOPE3IUCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

V3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCHUMOCTh COMPOTHUBICHUS IWIMHIPHUUYECKUX MPOBOJAHUKOB OT JJIUHBI, T[UJIOLIAAN
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CwmenraHHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTPOABMXKYIIEH cuiibl. KOopoTkoe 3amblkaHUE TallbBAHMYECKOTO
3JIEeMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AMO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenune cMenmaHHOTO COSTMHEHHS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHIIBI  HCTOYHHMKA TOKa W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.

HabGnronenue anexrponusa.

MexnpeaMeTHblie CBSI3H

Wzyuenne kypca ¢usuku 06azoBoro ypoBHs B 10 kjacce OCymIeCTBISETCS € YYETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIICHUE, HAy4YHBIA (pakT, rumore3a, Qu3MUecKkas BEIUYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHWE CHCTEMbl ypaBHEHWH, JIMHEWHass (QyHKIus, mapabdona,
runep6oa, ux rpaduKy ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIMU: CHHYC, KOCUHYC, TAHTE€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPbl M HUX MPOEKIHH HAa OCHU
KOOPJIMHAT, CJI0’KEHHUE BEKTOPOB.



buonoeus: mexannueckoe NBWKEHHE B KUBOUW npupoje, nuddysus, ocMoc, TermtooOMeH
JKUBBIX OpraHU3MOB (BMJIbl TEILJIONEPENAaYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, KUAKOCTEH W Ta30B, 3JIEKTPUUYECKUE
CBOICTBA METAJJIOB, JIEKTPOTUTHYCCKAS TUCCOLIUAITHS, TaTbBAHUKA.

Tl'eoepaghus: BIaxXHOCTH BO3lyXa, BETPhI, OapOMeETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUEe IBUKEHUN C MCIIOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTHU IMOJIYYCHHA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YUCIIC
HAHOMATepHaloB, M  HAHOTEXHOJOTHH,  JJEKTPOCTaTHUeCKas  3alluTa,  3a3eMIICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, OJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHbIE IPUOOPHI, TaJTbBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMN Cylieprno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
nHAyKuuu. KapTuHa AMHUI MarHUTHOM MHIYKLIMH TOJIS IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA C TOKOM. KapThHa JMHHMM MHAYKIMHM MarHUTHOTO ITOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHHKA M 3aMKHYTOT'O KOJBLEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIlPaBJICHUE.

Cwna Jlopennia, €€ MOAynbp W HampaBiieHHe. JIBUKEHUE 3apsHKEHHOW 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBeHME DIIEKTPOMAarHUTHOW MHAYKUMHU. [lOTOK BeKTOpa MarHUTHOM WHIYKIUH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIKUK Papanes.

BuxpeBoe ayiekTpuueckoe IMoje. ONEKTPOJABMIKYIIas CWia WHAYKIMH B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJTHOM MarHMUTHOM IIOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHudyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHUE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUTHI, MJIEKTPOJIBUraTEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL,, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre NByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHUE HNEKTPOMArHUTHON UHIYKIUU.



IIpaBuio Jlenua.

3aBI/ICI/IMOCTL 3JICKTpOI[BI/I)KyIJ_[eI71 CHUJIBI I/IHI[yKI_II/II/I oT CKOpOCTI/I N3MCHCHHUS MAarHuTHOI' O
IMOTOKA.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

M3yyeHnne MarHuTHOTO T0JIs1 KaTYIIKH C TOKOM.

WccnenoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wuactora, amrumryna u  ¢aza kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTuueckuil MasTHUK. YpaBHEHHE rapMOHMYECKMX Koyiebanuil. IIpeBpaiuenue snepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

KonebarenbHpiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPrUM B HJCATLHOM KOJeOaTeTbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHY)XeHHble MeXaHUUYECKHE KoJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepemaya W NOTPeOJIEHUE 3IEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M TNPAKTUYECKOE IPHUMEHEHHME: DIIEKTPUYECKHH 3BOHOK,
TeHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue napamMeTpoB KojeOaTeabHONU CUCTEMBbI (MIPYKUHHBIM HIIM MaTeMaTU4eCKUi
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc npu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpA, KaTyIIKH WHAYKTHUBHOCTH M
KOH/JIEHCATOopa.

Monenb TMHUY 3IIEKTPONIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HA HUTU OT JJTUHBI HUTU U
Macchl Ipy3a.

HccnenoBanue TIEPEMEHHOIO TOKa B LENM W3  IOCIEAOBATEIBHO COCAMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbIE 60IHbL



MexaHndeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHUs
W januHa BoONHBL [lomepeunble W mponaosbHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOi BojHE. CBONMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpebl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIECBHU30D,
anTeHHa, Tenedon, CBY-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

Halmronenue CBsI3M TPOMKOCTH 3BYKa W BBICOTBI TOHA C aMIUTATYAOW M YacTOTOMH
Kosie0aHuM.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

I'eomerpuyeckas onrtuka. [IpsmonnHeitHOe pacripocTpaHEeHHUE CBETa B OJHOPOIHON cpelie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja MOJHOTO BHYTPEHHEIO
OTPaXKEHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser.

Cobuparonue M pacceuBarouie JHH3bL. ToHKas JuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKON JUH3BL. [locTpoeHrne n300pakeHNi B COOUPAIOIINX M PACCEUBAIOIINX
nuH3ax. @opMysa TOHKOW JIMH3BI. Y BEJIMUECHHE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE WCTOYHUKH. Y CIOBHS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmuss  ceera. Judpakmumonnas pemérka. YcnoBue HaOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.



TexHuueckue ycTpoWCTBa W MpaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOII, TEJEeCKOI, BOJIOKOHHAs OMNTHKA, JUQPAKIIMOHHAS
pEelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiiHOE pacnpocTpaHEeHHe, OTpakeHHWE U MpenomMieHue cBeTa. Onruueckue
puOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKCHUI B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEJIECKOIa.

HaGmronenne unatepdepeHium cera.

HaGmronenne nudpaknmu cBera.

Habmronenue nucnepcuu cBera.

[TomyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TosryueHue cnekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PELIETKY.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3mepenue nokaszarens IpeIoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI CIeIUAJIBLHONM TEOPHH OTHOCHTEIBHOCTH
I'paHnIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH: HMHBAapPUAHTHOCTh MOXYJISI CKOPOCTH CB€Ta B BaKyyme, MPUHLUII
OTHOCHUTEJIBHOCTH DWHIITENHA.
OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLIEHUE JITHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENATUBUCTCKON YaCTUIbl. DHEPT U MTOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. Dnemenmol K6AHMOB6OIU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u sHEpPruu GOTOHA C €r0 YACTOTOW. DHEPrUsl U UMIYIIbC
dboToHa.

OtkpeiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3akoHBI
doroaddexra. YpaBuenue DitHmTeitna 1 porordpdexra. «KpacHas rpanuna» gorosdpdexra.

JaBnenue cBera. OnwiTe! [1. H. JIeOGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA M TPaKTHUECKOE NpUMEHeHHue: (hoTorneMeHT, (OTOIaTUHK,
COJIHEeYHast OaTapest, CBETOAHO/I.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTorddexra.

Ceeronuon.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -uactuul. IlmanerapHas
mozenb atoMa. Iloctymnarel bopa. U3nyuenue u nornomenue GOoTOHOB NpU MEPEXOe aToMa ¢



OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buapl crnekTtpoB. CHekTp YpOBHEH SHEpruM aroMa
BOJIOpOAA.

BousiHoBgIe cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayalin3M.
CHoHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHUE.
TexHuueckue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTpPaJbHbIA aHAIU3
(criekTpocCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHeHyaThIX ClIEKTPOB U3JIY4EHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HaGnronenue nuHeHyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTh  CTPOCHMS  sijpa. OTtkpbiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra o onpeesneHuio cocTaBa pagioakTUBHOTO U3ITyYEHHUS.
CgoiicTBa anb(da-, 6eta-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHa W HeWTpoHa. Hykionnas mopnens siapa [eizenOepra—lBaHeHKoO.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usiyueHue. 3akoH
paZMoaKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sapa.
S nepusle peakuuu. [lenenue u CUHTE3 SAED.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOrembl M MEpCHEKTUBBI  sAACPHOU
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKH.
OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL.
dyHnaMeHTanbHbIE B3auMoecTBus. EquHcTBO (hr3nyeckoit KapTHHBI MUpa.

TexHuueckue ycTpoicTBa M NMPaKTHMYECKOE NMPUMEHEHHUe: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3pen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPUIMKH

OTaIbl pasBuTHA  ACTPOHOMUMU. HpI/IKHaI[HOC U MHPOBO33PCHUYCCKOC 3HAYCHUC
ACTPOHOMMHU.

Bun 3Bé3nnoro HebGa. Co3Be3aus, ipKre 3BE3IbI, INIAHETHI, UX BUIUMOE JIBHKEHUE.

ConHevyHas cucTemMa.

Connue. Conneunast akTuBHOCTh. Mctounuk sHeprum ConHna M 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTpaJbHBIA KJIAaCC — CBETHUMOCTBY». 3BE3MbI
TJIaBHOM TOCJIECIOBAaTEIRHOCTH. 3aBHCHUMOCTh «Macca — CBETHMOCTHY» Ui 3BE3J TJIaBHOM

MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. CoOBpPEMEHHBIE MPEACTABIEHUS O
IIPOUCXOXKACHNUH U 3Botolny CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.



Muineunsiii [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky 1 kBazapbl. UEpHBIE OBIPHI B SAPAX TATAKTUK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanme ramaktuk. Teopus
bonbuoro B3psiBa. PenuKkTOBOE U3IyYCHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaOnroneHnuss HeBOOPYKEHHBIM I71a30M C UCHOJIb30BaHUEM KOMIIbIOTEPHBIX HMPUIOKEHUMN
JUIsL OIIPEJICNICHUs MOJI0KEHHsI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0marmniee noBTOpeHne

Ponp u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOW cdepax MesATeTbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
npezcTaBiIeHuit o pru3nYecKoi KapTUHE MUpa, MECTO (PU3NYECKON KapTUHBI MHpa B O0LLEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyluecTBisieTcsl ¢ Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOIMM, XHUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKKU OJ00MS TPEYTOJIbHUKOB, ONpeeIeHHE TUIONAAN TUIOCKUX GUTyp 1 00bEMa Tell.

buonoeusn: s>nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBM)KEHUS B
JKUBOM TpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM MpHUpOJE, NCHCTBHE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPHUCTaUIMYECKash CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: NTMHUM DJIEKTPOIIEpead, T€HEPATOP MEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHAsl OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHMs yueOHoro mnpeamera «Du3MKa» IODKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTSAM pOCCHiIlcKoro oOIiecTna,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMM  OOYydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpECax TI'pa)KAaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

yYMEHHUE B3aUMOJICHICTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH M BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNUCKOM IpaX1aHCKOW UAEHTUYHOCTH, ATPUOTU3MA;

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

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MIOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMEBI M IIEHHOCTH, B TOM YHCIIE B ISATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE JKU3HEHHBIE IIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTMUECKOW KYJIBTYpbl, OCO3HAHHE IJ00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

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

7) IEHHOCTH HAYYHOTr'0 TIO3HAHUS

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

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATEIbHOCTh MHAUBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENICTIATh 1EIHU JACSITSIBHOCTH, 33/1aBaTh MapaMeTPhbl K KPUTEPUH UX JOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBbIX (DH3UUYECKUX SBIICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YIbTATOB LIEJSM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPAadOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBaTelbCKHe AeiiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHSATHSIMH W METOAaMu (pU3UUecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUS 3a/1au
(U3HYECKOTO COACPKAHUS, MPUMEHCHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYyallMsiX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TIPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3MPOBaTh 3a1ady, BBIJABUTATH
TUTOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPXKJICHHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHUpPOBATH COOCTBEHHBIC 3aJa4d B OOpPA30BATEIBHOM ACSATEIHHOCTH, B
TOM YHUCJIE TIPH U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3HKE B MPAKTHUUECKYIO 00JIaCTh )KU3HEACATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX YYCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

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

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

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

CO3/1aBaTh TEKCThl (IU3UYECKOTO COACP)KAaHUS B pa3IMyHBIX (opMmMaTax C yd&ToM
Ha3HAueHUS WHPOPMALMU U [EJIEBOM AayIWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WIeHa KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JESITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, pPaCIpElesaTh POJU C YyU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUIN pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYaLUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH IPOOJIEMBI, CTAaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMYHBIX NMPEANOUTECHUMN;
JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYAMIMU B 001acTH (HU3UKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



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

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOECHHUS IPOTrPaMMBbI IO pU3UKe AJis
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE HMOLIMOHAIBLHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
W3MEHEHUSM U IPOSBIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBIBATh €r0 MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHpA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTHYECKOU
JIeSITEILHOCTH JIIOACH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANbHBIM Tra3, MOJENH
CTPOEHHS Ta30B, )KUJIKOCTEH M TBEPABIX Te€J, TOUCUHBIA AIIEKTPUUECKUHN 3apsi MpPH peIIeHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BH)KEHUE, CBOOOJHOE NaJeHHUE Tel,
JIBIDKCHHE TI0 OKPY)XHOCTH, WHEpIHMs, B3aumMmojencTBue Tei, auddy3us, OpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE JXKUAKOCTeH M TBEPIBIX TeN, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXI€HNHN), TEIJIOBOE PAaBHOBECHUE, CIIAPEHNE, KOHIEHCAIUS, [JIaBJICHUE, KPUCTAJUIM3ALU,
KHIICHUE, BIAKHOCTH BO3/lyXa, IOBBIIICHHE IABJICHHS ra3a IIPH €ro HAarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, JJIEKTPU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOB3Ys (PM3MUECKHUE BETUYMHBI: KOOpIWHATa,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONKMCAHUW TMPABUIBHO TPAKTOBaTh (DU3HMUECKUH CMBICH HCMHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (YOPMYIIbI, CBA3BIBAIOIINE IaHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBIKEHUS MOJIEKYJ, CPEJHEKBaJIpaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEITHYHH,
uX O00O03HAYEHWS M EOUHHIIBI, HAXOAUTh (OPMYIbI, CBA3BIBAIOIINE MAHHYI (U3UUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAN, Pa3HOCTh TMOTEHIHAIOB; TpPU OMUCAHUH MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, HCIONB3Ys (DU3MUECKHE 3aKOHBI U
NPUHLMILL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
paBHOIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBhIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (HOPMYTHUPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

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

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHUIO (PU3MUECKUX SBJICHUH M TPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOT0 000PYAOBaHNUS, TPOBOAUTD OTBIT M (POPMYITHPOBATH BHIBOIBI;

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

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHH, TPH AITOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATh PE3YyIbTAThI
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOnronarh mpaBuiaa O€30MacHOrO TPyAa IMPH TPOBEACHUM HCCIECIOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTa, Y4eOHO-MCCIEIOBATENCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 3a/1a4l BEIOMPATh (PU3NIECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



pelaTh KayeCTBCHHBIC 3aJa4Yd: BBICTPAUBATh JIOTHYECKU HEMPOTHMBOPEUYMBYIO LIEMOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpMaIuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

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

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpY’KaloLEel cpee;

paboTaTh B IpyIIIE C BHIIOJHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IIIaHUPOBAaTh paboTy
IpYyNIbl, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B NPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI0 SI/Jpa MPH pelIeHnn GU3NIECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus U TOJsIpU3alUs CBeTa, JUCHEepCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOJMMOCTb PA3IUYHBIX CpPel) M AJIEKTPOMArHUTHBIE SBJICHHUS (IIPOLECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mo, cuia Ammepa, cuia JlopeHna, MHIYKTHUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, NMPHU ONHUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O00O3HAuUeHHs M EAMHHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHUCBHIBATh M3Y4YEHHbIE KBAaHTOBBIE SIBJICHUS W IPOLECCHI, HCIONb3Yys (PU3NUYECKUE
BEJIMYMHBI: CKOPOCTH JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIUE IAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OPUHLIMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEJIBHOIO W INApajUICIbBHOTO  COCIMHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akOoH JJIEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJJIEKTPUYECKOro 3apsja, 3aKOH COXPaHEHUs
MacCcOBOI'0 4YMcClIa, MOCTyJaTsl bopa, 3aKOH PagMOAaKTUBHOIO pacmnazna, IpH 3TOM DPa3iIvyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
o0jacTh) IPUMEHUMOCTH;

OIpPEACIIATh HAIlPaBJICHUE BEKTOPA MHAYKLIMU MAarHUTHOTO IOJS IPOBOJHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX HU3MEpEHUil: mpu 3ToM  (GOpPMYIHPOBATh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHMH, TPU STOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELTHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (OPMYIIbI, HEOOXOAMMBIE M €€ pelleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUeCcKON BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKHUE SIBIICHNUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yueOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJy4aeMyro HH(popmaluio;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacCHOT0 HCIIOJIb30BAaHMS B TOBCETHEBHOM JKU3HU;

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

UCMONb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HM IS
oOecrieyeHns O€30MAaCHOCTH MPpH OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpPaHEHHMs 3I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJApPTHBIX CUTYyallUsX, aJleKBaTHO OLIEHMBATh BKJIAJ KaKIOTO M3 yYaCTHUKOB IPYIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero KP IIP

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

®du3nka — HayKa 0 IpUpo/e.
Hay4Hbie MeTO/1bI TO3HAHUS
OKPY’KaIOIIET0 MUpPa

Pounb 1 mecTo ¢usuku B
dhopMHUpOBaHUH
COBPEMEHHOI Hay4yHOU
KapTUHBI MUPA, B
IPAKTUYECKON AESITETbHOCTU
moen

MexaHuueckoe IBUKEHHE.
OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBHIKEHUS.
IIepemenienue, cKOpoOCTb,
yCKOpEeHue

PaBHOMEpHOE
MPSMOJIMHENHOE JIBUKEHHUE

PaBHOyCKOpeHHOE
IPSAMOJIMHENHOE IBUKEHUE

https://m.edsoo.ru/E217J5M0Q

https://m.edso00.ru/M9G2U7G3Y

https://m.edsoo.ru/P6K2M1J8Y

https://m.edsoo.ru/T1K7L3W6W

https://m.edsoo.ru/P1K4R5T8E

CBoOoHOE majieHue.
Yckopenue cBOOOTHOTO
HagcHUs

https://m.edsoo.ru/D8Y0Q3J8C

KpuBonnHeliHOE IBUKEHHE.
JIBr>KeHHnE MaTepuaabHON
TOYKH IO OKPYKHOCTH

[IpuHLIHAII OTHOCUTENBHOCTH
lNanunesa. MaepuuanbHbie
cucreMsl orcyera. [lepBelii
3akoH HeroToHa

Macca tena. Cuna. [lpunuun
cynepnosuiuu cui. Bropou
3aKoH HproToHa 114
MaTepUAIbHON TOUKHU

https://m.edsoo.ru/L200X7X5R

https://m.edso0.ru/E2T5A6R2R

https://m.eds00.ru/C6Y314T90

10

Tperuii 3akoH HeroToHa niis
MaTEepUAIBHBIX TOYEK

https://m.edsoo.ru/F3L2E1IN8O

11

3aKOH BCEMUPHOTO
TaroreHus. Cumna TSKECTH.

https://m.edsoo.ru/Y7V6A910U



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U

12

13

14

15

16

17

IIepBas kocmuueckas
CKOPOCTh

Cuna ynpyroctu. 3aKoH
I'yka. Bec Tena

Cwia tpenus. Koaddunment
Tpenus. Cuna
COTIPOTHUBIICHUS TPU
JBUKCHHUH TeJa B KUAKOCTU
WIIN Ta3e

IToctynarensHoe u
BpallaTesibHOE JBUKEHUE
a0COIOTHO TBEPIOTO Tena.
MowmeHT cunbl. [1me4o cuibl.
VYcioBust paBHOBECUS
TBEPAOIO Tena

NMnynbsc maTepuaibHON
TOYKH, CHCTEMBI
MaTepUaIbHBIX TOYEK.
Nmnynbe cunbl. 3akoH
COXPAaHEHUs UMITYJIbCA.
PeaktuBHOE ABIKCHHE

PaboTa 1 MOLTHOCTH CHIIBI.
Kunerndeckas sHeprus
MaTepHAIIbHON TOYKH.
Teopema 06 U3MEHEHUH
KMHETUYECKOW SHEPIUU

[ToreHuuanpHast SHEPTHUS.
[ToTeHuuanbHas SHEPTUS
ynpyro neopmMupoBaHHOM
npyxuHbL. [loTeHInanbHAS
SHEPTHs Telia BOIU3U
MOBEPXHOCTU 3EMITH

https://m.eds00.ru/S107Y6Z24Q

https://m.edso00.ru/0O713Z705R

https://m.edsoo.ru/F7P3NOX1K

https://m.edsoo.ru/H5D7TOB4E

https://m.edsoo.ru/P1V3K5W1P

https://m.edsoo.ru/W8BA7F7M5D

18

[ToreHuuanbHbie U
HEMOTEHIMAIbHBIE CHJIBI.
CBs13b pabOTHI
HEIMOTEHIMAIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOM
SHEPrUHU CUCTEMBI T€J. 3aKOH
COXPAHEHHUS MEXaHUYECKOMN
SHEPrUuu

https://m.eds00.ru/Z607T1Y0W

19

JlaGopaTtopHnas pabota
«Hccnenosanue cBsA3U

https://m.edsoo.ru/USK5R2F8U



https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U

paboThI CHITBI C U3MEHEHHEM
MEXaHUYECKON IHEPTUU Tesa
Ha IPUMEPE PaACTKEHUS
PE3UHOBOTO KIyTa»

20

KonTtponbHas pabora o
teme «KnHemaTuka.
Junamuka. 3aKoHbI
COXPaHEHHUS B MEXaHHUKE»

https://m.edsoo.ru/T7K9U6POU

21

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopuu. bpoyHoBckoe
newkenue. Auddysus

https://m.edsoo.ru/W9Y8G6N2B

22

XapakTep JBUKCHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Monenn cTpoeHust
ra3oB, KUIKOCTEN U TBEPIBIX
TeN

https://m.edsoo.ru/B9Z2W7H6V

23

24

25

Macca monekyn. KonnuectBo
BenlecTna. Ilocroannas
ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u eé
u3Mmepenue. [lkana
temnepatyp Llenbcus

HUneanpuerii raz 8 MKT.
OcHoBHOe ypaBHeHne MKT

https://m.edsoo0.ru/X6P9D004R

https://m.edso00.ru/S9H7NOC9G

https://m.edsoo.ru/P8Z7G8W1B

26

AOcouoTHas TeMIiepaTypa
KakK Mepa CpeliHeil
KMHETHUYECKOM SHEpruu
JBUKEHUSI MOJIEKYII.
YpaBHenue Menzeneena-
Kunaneiipona

https://m.edsoo.ru/T1D8S610W

27

3akoH JlambroHa. ["a30BbIC
3aKOHBI

https://m.edso0.ru/02B9U2D3K

28

JlaGopaTtopHnas pabota
«Hccnenosanue
3aBUCUMOCTH MCKIY
napaMeTpamu COCTOSHUS
Pa3peKEHHOTO Ta3ay

https://m.edsoo.ru/12K2B2K9B

29

N3onporieccrl B uaeaaibHOM
rase u ux rpaduyueckoe

https://m.edsoo.ru/K6V3N5R4H



https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H

MNpEaACTaBJICHUC

30

Buytpennsis sneprus
TEPMOJIMHAMUYECKOI
CHCTEMBI M CIIOCOOBI €€
u3meHenus. Kommduectso
TEIUIOTHI U padoTa.
BnyTtpeHnHss sHeprus
OJIHOATOMHOTI'O HI€aJIbHOT'O
rasa

https://m.edsoo.ru/V7F1C7N4Z

31

32

33

34

Bunae! renionepenaun

Y nenpHast TENI0EMKOCTh
BemecTBa. KommuecTBo
TEIUIOTHI TIPU
TeIIonepeaye.
AnmabaTHBIN mporecc

IlepBrlii 3aK0H
TEPMOJUHAMHKH U €TO
MPUMEHEHHE K N30IpoIeccam

HeobpaTtumocTs nporeccos B
npupone. Bropoii 3akoH
TEPMOJUHAMUKU

https://m.edsoo.ru/X3N2U0B8H

https://m.edsoo.ru/B6M9Z6E6Z

https://m.edsoo.ru/C2W0B8N9B

https://m.edsoo.ru/Y2I19P2D8R

35

ITpunnun nevicrBus u KII1/
TEIJIOBOM MAIlIMHEI

https://m.edsoo.ru/M5V2V8Q3K

36

37

[Mukn Kapno u ero KIT/I

DKoJ0ru4ecKue npooIeMbl
TEIUIO3HEPTeTUKH

https://m.edsoo.ru/POB5H2R70

https://m.edso0.ru/M9L9K2T2D

38

39

40

41

O06o0maromuii ypok
«MonekynspHas pusuka.
OCHOBEI TEPMOIAUHAMUKN )

KonTtponbHas padora o
teMe «MoekynspHas
¢duzuka. OCHOBBI
TEPMOANHAMHKH)>

[TapooGpazoBanue u
KoHeHcanus. Mcnapenue u
KUTICHUE

AbcomoTHas 1

OTHOCHTEJIbHAS BIIAYKHOCTD
Bo3ayxa. Hacelennslii map

https://m.edsoo.ru/J3POM3M8U

https://m.edsoo.ru/T5D8B2H8P

https://m.edsoo0.ru/L6P7V0V5K

https://m.eds00.ru/0O0Z1Y4T7V

42

Tépnoe Temno.
Kpucrannnueckue u

https://m.edsoo.ru/Y110X402N



https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N

amopQHbIe Terna.
AHUN30TpONUs CBOMCTB
KpucTauios. JKunkue
kpuctaybl. COBpeMEHHBIE
MaTepHabl

43

ITmaBnenue u
KpUCTAILIU3AIs. Y IeIbHAS
TEII0TA IJIaBICHHUS.
CyOnumarus

https://m.edsoo.ru/I2D111B7Z

44

45

46

47

YpaBHEHHE TEIIOBOTO
Oamanca

DJneKTpu3anus Ted.
DnekTpuueckuil 3apsa. /Isa
BU/JIA AJICKTPUUECKUX 3aPsII0B

[TpoBOAHMKH, TUANEKTPUKU U
MOJIYIIPOBOJIHUKH. 3aKOH
COXPAHEHHUS IIEKTPUYECKOTO
3apsana

BzaumopeiictBue 3aps0B.
3akoH Kynona. Toueunslit
SJIEKTPUYECKUN 3aps]l

https://m.edsoo.ru/Z1E3H5N9R

https://m.edsoo0.ru/F605V4GT7T

https://m.edsoo.ru/Y3C60902E

https://m.edso0.ru/C7L3D2A3E

48

HanpsxérnocTh
DIIEKTPUYECKOTO ITOJIA.
ITpuHLUI Cyneprno3unun
3JIEKTPUYECKUX TIOJIEH.
JInHuM HanpsKEHHOCTU

https://m.edsoo.ru/L6H5X6VOF

49

Pa6ota cun
ANEKTPOCTATHYECKOTO TMOJIS.
ITorennman. Pa3nocTs
MMOTEHINAIOB

https://m.edsoo.ru/Y3S7V905E

50

[TpOBOAHMKY U TUAJIEKTPUKH
B DJIEKTPOCTATUYECKOM I10JIE.
Jwusnexrpudeckas
IIPOHUIIAEMOCTh

https://m.edsoo.ru/\V6B9B9C2F

51

52

DIIEKTPOEMKOCTS.
Konpaencarop
ONEeKTPOEMKOCTH TIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsKEHHOT0 KOHEHCATopa

https://m.eds00.ru/T954S0D9Z

https://m.edsoo.ru/U1P2A6M4T

53

JlaboparopHas paboTa
"U3mepenue

https://m.edsoo.ru/USA5V5TON



https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N

54

ANEKTPOEMKOCTH
KOHJIeHcaropa"

[IpuHIMn geicTBUS U
MIPUMEHEHNE KOHIEHCATOPOB,
KOIMUPOBAJIBHOTO anmnapara,
CTPYHHOIO IIPUHTEPA.
DNeKTpocTaTH4ecKas
3alIUTa. 3a3eMJICHUE
3JIEKTPOTIPUOOPOB

https://m.edso0.ru/Q4G7F3C8X

55

DIIEKTPUUYECKUM TOK,
YCJIOBHS €T0 CYIIECTBOBAHUSI.
[TocTostausiil Tok. Cuna Toka.
Hanpsoxenue.
Conpotusnenue. 3akon Oma
JUTS y9acTKa Lenu

https://m.edsoo.ru/R1D0X4D2D

56

57

ITocnenmoBsarennsHOE,
napauIeIbHOE, CMEIIaHHOE
COCIMHEHUE TPOBOIHUKOB.
JlaGopaTtopHnas pabota
«M3yueHne cMemaHHoro
COETMHEHUS PE3UCTOPOB)»

Pabora 1 MomtHOCTE

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

0.5

https://m.edsoo.ru/E6M2W7W7S

https://m.edsoo.ru/FOP117R3B

58

59

60

3akox OMa U1 HOJTHOH
(3aMKHYTOM) 2JI€KTPUUECKON
uenu. KopoTtkoe 3ambIKaHHeE.
JlaGoparopHas paboTa
«M3mepenne D/1C
UCTOYHHKA TOKA U €T0
BHYTPEHHET O
COITPOTHUBIICHUS

PesepBHBIi ypOK.
KonTtponbHas pabora o
Teme "DnekTpoauHaMuka' /
Bcepoccuiickas npoBepoyHas
pabota

Ob6o06maromuit ypox
«DNEKTpOANHAMHKAY /
Bcepocculickas npoBepo4yHas
pabora

0.5

https://m.edsoo.ru/A3SW9HOE7R

https://m.edso0.ru/COP3M7K1P

https://m.edsoo.ru/C110M2I3L

61

DNeKTpOHHAs TPOBOAUMOCTD

https://m.edsoo.ru/H7X1W5B7N



https://m.edsoo.ru/Q4G7F3C8X
https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N

TBEPABIX METAJUIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METaJUIOB OT TeMIepaTypBhl.
CBepXIIpoBOIMMOCTh

62

DIIEKTPUUYECKHUI TOK B
BakyymMme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

https://m.edsoo.ru/M7X2N2F9U

63

[TomynpoBOIHUKH, UX
coOCTBEHHAas U pUMeECHast
npoBoauMocTs. CBoiicTBa
p—n-nepexoja.
ITomynpoBOAHUKOBBIE
IPUOOPHI

https://m.edsoo.ru/N7T4N7L6C

64

DIIEKTPUUYECKHI TOK B
pacTBopax M pacruiaBax
AIIEKTPOJIUTOB.
DIIEeKTPOTUTHIECKAS
JUCCOLIMAIUS. DIEKTPOIIN3

https://m.edsoo.ru/Z4G7R716D

65

DIIEKTPUYECKHUI TOK B Ta3ax.
CamocTosTenbHbIN U
HECaMOCTOSITEIIBHBINA pa3psIl.
Momnnus. [Inazma

https://m.edsoo.ru/Z8P8F7F4P

66

OnexTpudeckue Npudopsl U
YCTPOMCTBA U UX
NPaKTUYECKOE PUMEHEHHE.
[IpaBuia TeXHUKH
0€30MacHOCTH

https://m.edsoo.ru/N9H2I3R1S

67

KonrponbHas pabora no
TeMe «JIEKTPOCTATHKA.
ITOCTOSIHHBIN 2IEKTPUYECKAN
TOK. TOKH B pa3IMYHBIX
cpenax»

https://m.edsoo.ru/Q3H4L9K6L

68

PesepBHBIi ypOK.
O06o0maromuii ypok 1mo
temaMm 10 knacca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

https://m.edso0.ru/C3X1NON1U



https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KIIACC

Ne
n/n

Tema ypoka

IlocTosTHHBIE MAarHUTEI K UX
B3auMOJcicTBHE. MarHUTHOE
nosie. BekTop MarHuTHOM
WHAYKIMU. JIMHUY MarHUTHOM
WHIYKIUU

MarauTHO€e 10Jie MPOBOIHUKA
¢ TokoM. OnbIT IpcTena.
BzaumopeiicTBue
MIPOBOIHUKOB C TOKOM

JlaGopaTopHas paboTta
«V3yvyeHne MarHuTHOTO OIS
KaTyIIKU C TOKOM»

JlelicTBME€ MarHUTHOTO TOJISt
Ha MIPOBOJIHUK C TOKOM. Cuiia
Awmrnepa. JlabopaTopHas
pabota «VccnenoBanue
JEUCTBUS IIOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM»

JleiicTBHE MarHUTHOTO MOJIS
Ha JIBUKYILYIOCS 3apsIKEHHYIO
yactuny. Cuna Jlopenua.
Pa6ota cunbl Jlopenna

OneKTpOMarHuTHasI
nHayknus. Ilotok BekTopa
MarauTHoN uHaykuuu. I1C
MHIYKIUH. 3aKOH
NEKTPOMAarHUTHOW MHIYKIINH
®dapanes

JlaGopatopHnas pabora
«HccnenoBanue sBIEHUS
AJIEKTPOMarHUTHOM
MHIYKIIH»

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. JJC
CaMOUHIYKIUH. DHEPIrHst
MarHMTHOI'O IOJISl KaTyLIKH €
TOKOM. DJIEKTPOMarHuTHOE

KoauuecTBO 4acoB

Bcero

KP

I1P

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

https://m.edsoo.ru/HOU4E7X4E

https://m.edsoo.ru/\V1Z3R3J2]

https://m.edsoo.ru/H8C7R2H5W

https://m.edsoo.ru/EOL0J1L8U

https://m.edsoo.ru/TSH1A1A7M

https://m.eds00.ru/T1T5A0D9N

https://m.edsoo.ru/I11M7Q5N2H

https://m.edsoo.ru/L8W511J1Y



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M
https://m.edsoo.ru/T1T5A0D9N
https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y

I10JIC

TexHuueckue yCTpoucTBa U
UX MPUMEHEHHE: TIOCTOSHHbIE
MarHuThbl, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YacTHUI, THAYKIIMOHHAS T€Yb

https://m.edsoo.ru/U2F2B202R

10

11

12

13

14

O6o0maromuii ypok
«MarHuTtHOE 1oJIe.
DneKTpoMarHuTHas
HHTYKIHS

KonrtponbHas pabora 1o Teme
«MarHuTHOE ToJIe.
DneKTpoMarHuTHas
HHTYKIHS

CB0OOIHBIE MEXaHUUECKHE
KosieOanus. ['apMoHHYECKHe
KojeOaHus. YpaBHEHUE 1
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpamienue 3HEprun

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
Meproja MajbIX KOJIeOaHHi 1
rpy3a Ha HUTHU OT JUTUHBI HUTH

¥ MacChl Tpy3a»

KonebarenbHbIi KOHTYD.

CB0OOIHBIE

ANEKTPOMArHUTHBIE

KoJ€0aHus B UI€aIbHOM
KoJ1e0aTeIbHOM KOHTYpE. 1
AHaorus Mexmy

MEXAaHNYECKUMH U
ANEKTPOMArHUTHBIMH

KoJIe0aHUsIMHU

https://m.edsoo.ru/I0B0D4U1D

https://m.edsoo0.ru/Q9H5NIV6T

https://m.edsoo.ru/N2A1A5T60

https://m.edsoo.ru/K107Y3K9U

https://m.edsoo0.ru/V0J3T1W9H

15

®opmymna Tomcona. 3akoH
COXpaHeHI/ISI 3HepFI/II/I B
HJIealbHOM KOJIe0aTeIEHOM
KOHTYpe

https://m.edsoo.ru/H1V3C8N5E

16

[IpencraBnenue o
3aTyXarolux KOJIeOaHusIX.
BriHyX1IeHHBIE MEXaHUUYECKHE
Konebanus. Pe3onanc.

https://m.edsoo.ru/F1Z4T1Z28V



https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O
https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V

BriHyX1€HHBIE
3JIEKTPOMAarHUTHbIE
KoJIe0aHus

IlepeMeHHBIN TOK.
CunyconaanbHbIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOTO TOKA. 1 https://m.edso00.ru/C215V5L6F
AMIUTUTYIHOE U
JEUCTBYIOLIEE 3HAUECHUE CUJIBI
TOKA U HANPSKEHUS

Tpauchopmarop.

ITponsBoacTBO,
POM3BOACTEO, NIEpe/iaia 1 1 https://m.edso0.ru/P8TIP3F5I

noTpebiieHue NEKTPUUECKOMN
SHEPTUHU

Y CTpOUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO

19

3BOHKa, TeHeparopa
MEPEMEHHOT'0 TOKa, JINHHIA
aJIeKTporiepeaayd

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOrM4eCKHe PUCKU TpU
IIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
HCIIOIb30BaHUS
3JIEKTPOOHEPIUH B
[IOBCETHEBHOM KU3HU

https://m.edsoo.ru/Z8K80O3H5K

21

22

MexanndecKre BOJHBI,
YCJIOBHS pacTIpOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA
BoJHBIL. [lonepeunsie u
MIPOJI0JIbHBIE BOJTHBI

3Byk. CKOpOCTbH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
toHa. TeMOp 3ByKa

https://m.edso00.ru/Q1U3Z7T0S

https://m.edso0.ru/E3S3D6L6J

23

DNeKTPOMarHUTHbHIE BOJHBI,
HX CBOMCTBA U CKOPOCTb.
[IIkana 3neKTPOMarHUTHBIX
BOJIH

https://m.edso00.ru/S3VOL6F1G

24

[IpuHIUIIBI paTUOCBS3U U
TeneBuaeuus. Pazsurue

cpenctB cBs3u. Paanonokarus

https://m.eds00.ru/06J1L7Z8Z7

25

KontponsHas pabora

https://m.edsoo.ru/B5W7Z4K9G



https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G

«Kosnebanus 1 BOIHBI»

26

27

28

29

[Ipsmonuneiinoe
pacnpocTpaHEHHUE CBETA B
OJIHOPOJHOM Cpene.
TodeuHblii HCTOUHUK CBETA.
JIyd cBera

OrtpaxeHue cBeTa. 3aKOHbI
OTpakeHUs CBETA.
[TocTpoenue nzodpakeHuil B
IJIOCKOM 3€pKajie

IIpenomnenne ceera. [TonHoe
BHYTPEHHEE OTPAXKEHUE.
[IpenenbHbli yroa MoIHOrO
BHYTPEHHETO OTPAXKEHHUS

JlaGoparopHnas pabota

«I/I3MepeHne IIOKa3aTciiia
IpCIIOMIICHUS CTCKIIa»

https://m.edsoo.ru/Z7\W5T8A7B

https://m.edsoo.ru/V5F9T1B2S

https://m.edsoo.ru/R7B9T3Q3U

https://m.edsoo.ru/A4M9R4A8Y

30

JInn3sl. IlocTpoenue
M300pakeHMi B JIMH3E.
dopmyJia TOHKOH JIUH3BI.
YBenuueHune JIMH3bI

https://m.edso0.ru/F7Y9J10Q0T

31

JlaboparopHnast pabota
«MccnenoBanne CBOMCTB
M300paXeHUI B TUH3AX»

https://m.edsoo.ru/B2L40Q4U8J

32

Hucnepcus cera. CosXHBIN
cocrtaB Oemnoro ceera. [[Ber.
JlaboparopHnast pabota
«Habmronenue qucnepcuu
CBETa»

https://m.edsoo.ru/X4W6F1E4N

33

34

35

WnTepdepennus crerta.
Judpakius certa.
JudpakionHas pemeTka

[TorepeyHOCTH CBETOBBIX
BouiH. [Tonspusanus ceta
OnTrueckue npudopsl U
YCTPOMCTBA U YCIOBUS MX
6€301acHOT0 MPUMEHEHUS

https://m.edso0.ru/R1C4V3B0OE

https://m.edso0.ru/S20Q5G8P1U

https://m.edso0.ru/Q10Q1L0B4N

36

['panuBl TPUMEHUMOCTH
KJIAaCCHUYECKON MEXaHHUKHU.
[Tocrynatel cnennaibHOM
TEOPUH OTHOCUTEIBHOCTH

https://m.edsoo.ru/C7L8VOE2H



https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H

37

OTHOCUTENBHOCTH
OJTHOBPEMEHHOCTH.
3ameJJIeHHe BpEMEHU U
COKpAIICHUE JUTHHBI

https://m.edsoo.ru/W8ROE3X8Y

38

OHeprus U UMITYJIbC
PENATUBUCTCKON YaCTHIIBI.
CBs13bp Macchl € 3HEPTUEN U
UMILYJIbCOM. DHEPrus MoKos

https://m.edsoo.ru/V3K7A4N5I

39

KonrponsHas pabora
«Onruka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTEIIbHOCTH»

https://m.edsoo.ru/N2A2H6D3B

40

41

®otonsl. opmyna [Inanka.
DHeprust 1 UMITYJIbC POTOHA
OTKpbITHE U UCCIIEI0BAaHUE
dotorddekra. OnbiTer A. T
CroneroBa

https://m.edsoo.ru/L3FOP3L4T

https://m.edso0.ru/C9A5T902D

42

3akoHsl hoToddexTa.
VYpaBueHnue DitHIITEHA 17151
¢doroaddexra. «Kpacnas
rpanuna» Gotorddexra

https://m.edso0.ru/G7K0G7WOP

43

JaBnenne cBera. OnbiTsr 1.
H. JleGeneBa. Xummdeckoe
JICMCTBUE CBETA

https://m.edsoo.ru/P3W4S6727

44

TexHuueckue ycTpoucTa u
MIPaKTUYECKOE TPUMEHEHUE:!
(dhoTosneMeHnT, GOTOIATUHK,
coJIHEeUHas OaTapes,
CBETOJUO]

https://m.edsoo.ru/J5SOD8E3E

45

46

47

Pemrenue 3agad mo reMme
«IJeMEeHTEI KBAHTOBOU
ONITHUKHN)

Mopens aToma TomcoHa.
OmnsiThl Pesepdopraa mo
PAacCCEesSHUIO (-4aCTHIL.
[Inanerapnas mozens aroma

ITocTtynater bopa

https://m.edsoo.ru/M7V6N4H1X

https://m.edsoo.ru/Y8U3F212Z

https://m.edsoo.ru/\V7D8E5SG6EV

48

N3nydenue u norionieHue
(hOTOHOB MpH TIEpeXojIe aToMa
C OJIHOTO YPOBHSI SHEPIUU Ha
Opyroui. Buasl criekTpos

https://m.edso00.ru/M6X202M50Q



https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q

49

BostHOBBIE CBOMCTBA YaCTHUL.

Bounsl ne bporis.
KopnyckynsipHO-BOIIHOBOM 1
nyanu3M. CIIOHTaHHOE U
BBIHY>KJICHHOE U3JIyYCHHE

https://m.edsoo.ru/K8E8H2V2F

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnbiThl Pesepdopraa mo
OIPEICNICHUIO COCTaBa
PaIMOAKTHBHOTO M3TYUCHUS

https://m.edso0.ru/A91907Y0ON

51

CaoiicTBa anbda-, 6era-,
ramMmma-usJIydCHUs. Bnusane
PaAOaKTUBHOCTH HA KUBBIC
OpTraHU3MbI

https://m.edso0.ru/T1X9A4Y1G

52

OTKpbITHE IPOTOHA U

HeiTpona. M3otomel. Anbga-

pacnaz. DJIeKTPOHHBIN U 1
MO3UTPOHHBIN OeTa-pacma.
l'amma-uznyuenue

https://m.edsoo.ru/F5C1P8E3F

53

OHeprus cBA3U HYKJIOHOB B
sanpe. SlnepHsle peakuuu.
SnepHslil peakTop.
[IpoGnemsbl, epceKTUBEI,
JKOJIOTUYECKUE ACTIEKTBI
SIEPHOMN SHEPrEeTUKU

https://m.edsoo.ru/L2G5V9D9L

54

55

DneMeHTapHbIe YaCTHUIIHI.
OTKpbITHE TO3UTPOHA.
MerTtoabp! HaOIIOAEHUS U
pErucTpalny 3JeMEHTAPHBIX
yactul. Kpyrisliii cron
«DyHaaMeHTalbHbIE
B3auMoaercTBud. ENTMHCTBO
(bU3UYIECKOI KapTUHBI MUPaY

DTanbl pa3BUTHSI ACTPOHOMHUH.
[Ipukiagnoe u
MHPOBO33PEHUECKOE 3HAUCHHE
acTpoHoMuu. Bun 3Bé3nHOTO
Heba. Co3Be3us, IpKUe
3BE3/1bI, TNIAHETHI, X BHIUMOE
nemwxkenne. CoHeyHas
cucremMa

https://m.eds00.ru/X6R3T3S3S

https://m.edso0.ru/O301U3H1P

56

Comnure. Conneunas
aKTUBHOCTE. MICTOUYHUK

https://m.edsoo.ru/X7M8H10Q9Y



https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y

sHeprun CoJiHIAa U 3BE3]T

57

3BE3/bl, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE311bI
IJIABHOM
M0CJIEI0BATEIBHOCTH.
BuytpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE NTPEACTaBICHUS
0 IIPOUCXOXKICHUH U
sposronu CoJHIa U 3BE3]

https://m.edsoo.ru/C2L2C9A0V

58

Mnuneunsiii [1yte — Hama
I'amakTuka. [Tonoxenue u
nBrokenne ColHia B
TI'anaktuke. I'amakTuku.
YeépHblie IBIPHI B siApax
raJlakTUK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. Pazberanue
rajiakTuk. Teopust bosbmoro
B3pbIBa. PenukroBoe
u3ilyueHue. MeraranakTuka

https://m.edsoo.ru/L0I18V814U

60

61

62

63

64

Hepemennsie mpoGiembl
aCTPOHOMUU

KonTponbnas pabota
«DIIeMEeHTHI aCTPOHOMUHU U
acTpou3uKm»

O6o06maromuit ypok. Pomib
(U3HUKHN 1 aCTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTUYECKOH,
COIIMAILHOMN U DTHYECKOU
cdhepax nesaTenTbHOCTH
YyejgoBeKa

O6o06maromuit ypok. Pois u
MeCTO (PU3UKU U aCTPOHOMHH
B COBPEMEHHOM HAay4YHOU
KapTUHE MHpa

O6o06maromuit ypok. Pomib
¢buznveckoii Teopuu B
hopmMupoBaHUHN
MpEeACTABICHUH 0 PU3NUIECKOi
KapTHHE MHpa

https://m.edsoo.ru/U4F8Q0E8O

https://m.edso00.ru/Y6Y9D4G7X

https://m.edsoo.ru/M5A4P6T1M

https://m.edsoo.ru/JIN2H3EQV

https://m.edsoo.ru/14AW6MOWA4Z

65

O6o06utaromuit ypokx. Mecto
¢u3nvecKkoil KapTUHBI MHUpPa B

https://m.edso0.ru/M508T0BOY



https://m.edsoo.ru/C2L2C9A0V
https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V
https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y

o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJIE

66

67

68

PesepBHbIil ypok. MaruutHoe
1oJie. JNEeKTpOMarHuTHas
WHYKIUS

PesepBHblii ypok. Ontuka.
OcCHOBBI crielIUaIbHON TEOPUH
OTHOCUTEIbHOCTH

Pesepubiii ypok. KBanToBas

¢buznka. DneMeHTHI
ACTPOHOMUU U acTPOPHU3UKH

https://m.edsoo.ru/TOX1E6C7N

https://m.edsoo.ru/M4J2B7W8P

https://m.eds00.ru/R6C9T10Q0Z

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/T0X1E6C7N
https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpPaX poJib U MeCTOo (UMK B
(hopMUpOBaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH
b1 {001 ()7

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UYECKUX MOJIEIICH:
MarepuaibHas TOYKa, WHEPIUaNbHAs CHCTEMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJICKTPUUYECKUN 3apsii — MpPU PELICHUU
¢bu3nveckux 3a1aq

Pacno3HnaBath ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KMHETUUYECKON TeopHuH
CTPOCHHSI BEIIECTBA W  DJIIEKTPOJMHAMHUKH: paBHOMEpHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHHE, CBOOOJHOE IajJeHHe
TN, IBUXEHHE I10 OKPY)KHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
nuddy3us, OpOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX  Tel, H3MEHeHHe oObEéMa Tel TMpu  HarpeBaHUU
(oxJlaXkeHnHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIEHHE, BJIAKHOCTh BO3IyXa,
MOBBIIICHNUE JABJICHHS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJAy IapaMeTpaMH COCTOSIHUS Ta3a B H30MpOIleccax;
AJIEKTPU3ANHNS TN, B3aNMOICHCTBHE 3apsI0B

OnwuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYUHBL: KOOPAMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWIa, WMIYIbC TeJla, KUHETUYECKass DHEpPIrus,
MOTEHIMaJbHasl dSHEpPrus, MeXaHudeckas pabora, MeXaHHUYecKas
MOIIIHOCTb; TP OMUCAaHUH IPABUILHO TPAKTOBATh (GU3HUUECKUNA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €JAMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU
BEJIMYUHAMHU

10.5

OnuceiBaTh H3Y4YEHHBIE TEIUIOBbIE CBOMCTBA TE€l M TEIJIOBbIE
SBIICHUS, MCHOJB3Yyd (U3MUECKHE BEJIWYUHBL: JaBJ€HHE Tasa,
TeMIlepaTypa, CpEIHsSsl KHHETUYeCKas DSHEpPrusi XaoTUYECKOIo
JIBIDKEHUS MOJIEKYJ, CpeIHEKBaJIpaTH4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHS1 OJHeprus, pabora rasa,




10.6

10.7

10.8

KO3(pPUIIMEHT TOJIE3HOTO0 JEUCTBUS TEIUIOBOTO JBUTATEINSI; TPH
OINMHCaHUU IPaBUIIBHO TPaKTOBATh busnveckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYUHY C APYTHMHU
BEJIMYUHAM

OnuceiBaTh M3y4yEHHBIE DJJIEKTPUUECKHE CBOMCTBAa BEILECTBA U
UIEKTPUUYECKUE  SBJIECHUS  (IPOLECChl), HUCHONb3ysd (u3nueckue
BEJIMYMHBI: JNEKTPUYECKUN  3apan, JNEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  ITOJIA, IOTEHIMAN, Pa3HOCTb IOTEHLHMAJIOB; IIPH
OINHMCaHUM NPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYECHUSI W EIWHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIMYMHY C  JIPYTHMH
BEJIMYMHAMU

aHaJIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TArotenus, |, 1l
u Ill 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT
paBHONpaBUsS HMHEPLUUAIbHBIX CUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeIHEN KWHETHMYECKON DSHEPIHU TEIUIOBOIO [BHKEHHS MOJIEKYT C
aOCOJIOTHOW TeMIlepaTypo, MEepBBI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYecKoe
BBIpQ)XKEHUE U yCIIO0BHUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBSACHATH OCHOBHBIC MMPUHIUIIBI JEHCTBUSA MalllvH, HpI/I60pOB n

TCXHUYCCKUX YCTpOﬁCTB; pa3in4yaTb yCJIOBUA HUX 0e30I1acHOro
HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BBINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
5ToM (GOopMYIHpOBaTh NpodieMy (3alady) MW THIOTE3y Yy4eOHOro
9KCHEpUMEHTa,  COOMpaThb  YCTaHOBKY M3  TPEAJIOKEHHOTO
000pyI0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OcyiecTBiaTh MpsIMbIE U KOCBEHHBbIE HW3MEPEHHsS] (PU3UUECKUX
BEJIMYMH; MPH 3TOM BBIOMPATh ONTHUMAIbHBIA CIOCO0 H3MEpPEHHUS U
HCIIOIb30BaTh U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM

10.11

UccnenoBath 3aBUCUMOCTH MeEXAYy (QU3NYECKUMH BEJIMYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHHI; TPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pe3yibTaThl IOTYYEHHON 3aBHCHMOCTH
(bU3MYECKUX BEIMYMH B BUJIE TAOIUIl U TPa(UKOB, JI€7aTh BHIBOJIBI 11O
pe3ylbTaTaM UCCIeI0BaAHUS

10.12

CobmromaTe mpaBmia 0O€30MAaCHOTO  Tpyda TP  MPOBEIACHUU
WCCIEAOBaHUN B  paMKax y4eOHOro DKCIIEpUMEHTa, y4eOHO-
WCCIIEIOBATEIILCKOW W TPOEKTHOW AEATEIBHOCTH C HCIOJIh30BAHUEM




M3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 00OPYAOBAHUS

10.13

Pemarp pacuérHble 3aauMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TIPUHIIUIBI, HA OCHOBE aHalM3a
yCIIOBUSL  3a/ladydl  BHIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICISTH
¢dbusnueckre BENIWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
MPOBOJIUTH PacU€Thl U OLEHUBATHh PEATHHOCTH MOJIYYEHHOTO 3HAYCHUS
(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemats Ka4eCTBECHHBIC 3a1a4u: BBICTPauBaTb  JIOTUYECKHU
HENIPOTUBOPEUYUBYIO LIEMIOYKY PACCYKIECHUW C OIOPOM HAa M3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE SBICHUS

Hcnonp3oBaTe MHpU  pELICHUMH YY4EOHBIX 3aJad  COBPEMEHHBIE
MH(GOpPMALIMOHHbIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpEeTalMl W NPEJACTABICHUS y4yeOHOW U HAy4YHO-IIOMYJISIPHOM
nHpOpMAIMY, TIOJYYCHHOW W3 Pa3IWYHBIX HMCTOYHHUKOB; KPUTHUECKU
aHAJM3UPOBAThH MOTyJaeMyr0 HH(OpMAIHIO

[IpuBoaUTE TpUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUSA MO (PU3MKE B IMOBCEAHEBHOM
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU
COOJIIO/IEHHSI HOPM IKOJIOTHYECKOT0 TIOBEICHHS B OKpY»KaroIeil cpere

PaGoTtate B rpymnmne ¢ BBINOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00s13aHHOCTH M IUIAHUPOBATh JESATENBHOCTh B HECTaHJAPTHBIX
CUTYalUsiX, aJe€KBATHO OLIEHUBATh BKJIAJ KaXJOTO M3 YYaCTHUKOB
IPYIIBI B pelIEeHHnEe paccMaTpUBaeMou mpoodIeMbl

11 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero 001ero o0pa3oBaHus
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JleMoHCTpUpoBaTh Ha MpUMEpax pojdb U MecTo (U3MKH B
(hopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON NESATEILHOCTH
JIFOJICH, 1IEJIOCTHOCTh U €IMHCTBO (PM3MUECKONU KapTUHBI MUpa

11.2

Y4YuTBHIBaTh TPAHUIIBI IPUMEHEHHUS U3YYCHHBIX (U3NYECKUX MOECTICH:
TOYEUYHBIN IEKTPUYECKUH 3apsal, sAepHas MOJAENb aTOMa, HYKIIOHHAs
MOJIETIb aTOMHOTO si/Ipa MpHU PEelIeHUH PU3NYECKUX 3a]1a4

11.3

Pacnio3naBates (usmueckue siBIeHUs (MPOIECCH) U OOBACHATH UX HA




OCHOBE 3aKOHOB  JJICKTPOAMHAMUKM M  KBAaHTOBOH  (pusmkm:
JNIEKTPUYECKasl TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHUTHOE  JEHCTBUS ~ TOKa,  B3aMMOJCHCTBHE  MAarHHUTOB,
SNIEKTPOMArHUTHAs MHAYKIMSA, JCHCTBHE MAarHUTHOTO TIIONIsl Ha
NPOBOAHUK C TOKOM MW JBIDKYLIIMHCS 3apsi, DICKTPOMAarHUTHBIC
KonebaHus W BOJHBI, MPSIMOJMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpaXEHHEe,  TNpeloMiIeHHe, UuHTephepeHuus, Aupakuus u
MOJISIpU3aLMsl CBETA, AMCIEPCUsl CBETa, (POTORNIEKTpHUECKUH APPeKT
(poroaddekrt), cBeToBOE AaBIICHWE, BO3SHHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHas M  HCKYCCTBEHHAA
PaIoaKTHBHOCTh

11.4

OnwuceBaTh  W3yYeHHBIE CBOMCTBa  BEIIECTBA  (DIIEKTPHYECKUE,
MarHUTHBIE, ONITUYECKHE, IEKTPUIECKYIO MPOBOJAUMOCTH Pa3IHUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sABJIEHUS (TPOLECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  AJIEKTPUYECKUM  3apsa, cuila  TOKa,
UIEKTPUUECKOE  HANPSDKEHHE,  JIEKTPUUYECKOE  CONPOTUBIICHHUE,
pasHocTh noteHuuanoB, D/IC, paboTta Toka, MHIYKIHMS MarHUTHOTO
nons, cuna Awmmepa, cwia JlopeHna, HMHIYKTUBHOCTh KaTyUIKH,
SHEprus 3MEKTPUUYECKOr0 M MArHUTHOIO MOJeH, Mepuo]l ¥ yYacToTa
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij U CUjia TOKa B MpoIecce
TapMOHUYECKAX  DJJEKTPOMAarHUTHBIX  KoJieOaHWA, boxycHoe
paccTosiHHEe M ONTHYECKas CWja JIMH3BI, MPH ONMHUCAHUH IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT HCIIOJNB3YEMBIX BEJIHYWH, HX
0003HaYeHUsT W €IUHMIbI, YKa3blBaTh (OPMYIbI, CBSA3BIBAIOIINE
JAHHYIO (PU3HUECKYIO BEIMUUHY C JPYTUMH BeTUUNHAMU
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11.6

OnuceiBaTh U3yYEHHBIE KBAHTOBBIC SIBICHHUS M TPOLIECCHI, UCIIOIB3YS
(bu3nueckue BEIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI W 4YacTOTa CBETa, DHEPruss M UMIYIbC (POTOHA, TMEepUos
nojypacnajaa, OSHEpPrusi CBSI3U AaTOMHBIX sJ€p; MpU ONHCAHUU
MPaBUIBHO TPAKTOBATh (PU3MUECKHUI CMBICIT UCIMOJIB3yEMbIX BEIUYWH,
X 00O3HAYCHHS U EAMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UUYECKYIO BEJIUYHHY C APYTHMHU BEIUYUHAMU, BBIYUCIATH
3HaYeHHEe (PU3NIECKON BETUUNHBI

AHanu3upoBaTh (QU3NYECKHE TPOIECChl H  SBICHUS, HCIOIb3Ys
¢u3nueckue 3aKOHBI M TOPUHOUIB:  3akoH Owma, 3aKOHBI
MOCIIEZIOBATEILHOTO W TMAPAJIIENIBHOTO COEAMHEHHS IPOBOJHUKOB,
3akoH Jxoyns — JleHna, 3aKOH 3JEKTPOMAarHUTHON WHAYKIIUU, 3aKOH
MPSIMOJIMHEIHOTO PaclpOCTpaHEHUS! CBETa, 3aKOHBI OTPaKECHUS CBETa,
3aKOHbl ~ TPEJIOMJIEHUA  CBETa, ypaBHEHUE  OUHINTEWHA  IJIs
dboTodddekra, 3aKOH COXpAHEHHS DHEPTrUU, 3aKOH COXPaHCHHS
HUMITyJIbCa, 3aKOH COXpaHEHHS DSJIEKTPUYECKOro 3apsAna, 3aKoH
COXpaHEHUsT MaccoBOro  4mcla, mocrynarel  bopa, 3akoH
PaIMOAKTUBHOTO pachajga; TMpH JTOM pa3inyarTh CIOBECHYIO




(hOpMYITMPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBHIPAKEHUE U YCIIOBHUS
(TpaHuIIBI, 001ACTH) TPUMEHUMOCTH

11.7

11.8

Onpenenarh HamnpaBJICHHE BEKTOpA MHAYKIIMM MarHUTHOTO TOJIS
MPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl JIopeniia

Ctpouth ¥ ONHUCHIBaTH H300pa)KeHHE, CO3[JaBAEMOE IUIOCKUM
3€pKaJioM, TOHKOW JIMH301

11.9

BBITIOMHATE SKCIIEPUMEHTHI TI0 HCCIIEI0OBAHUIO (PU3NICCKUX SIBJICHUN U
MPOIECCOB C MCIOJIB30BAaHUEM IPSMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
aToM (opmyaupoBaTh MpobiemMy (3agady) W THUIIOTE3Y Y4eOHOTO
IKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEIIOKEHHOTO
000pyI0BaHUsl, IPOBOAUTH OMBIT U (POPMYITUPOBATH BBHIBOIBI

11.10

OCYHICCTBJUITI) npsAMbIC W KOCBCHHBLIC HW3MCPCHHUA (1)H3H‘I€CKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/Ip8.TB OIITUMAJIBHEIN CITOCO0 H3MCPCHHUA U
HCIIOJB30BAaTh U3BCCTHBIC MCTOJblI OLICHKH! HOFpCHIHOCTGfI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBHCUMOCTH (PM3MUECKUX BEJIWYHH C HCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; IIpU ITOM KOHCTPYMpPOBATH  YCTAaHOBKY,
(UKCHUpOBATh PE3yNbTATHl MOJYYCHHOH 3aBUCHMOCTH (PH3UYECKUX
BEJIMYMH B BUJE TaOIMIl U TpadUKOB, JeNIaTh BBIBOBI [0 PE3yJIbTaTaM
HCCIEeN0BaHUsA

11.12

Cob6mogate mpaBuia 0Oe30macHOTO Tpylda IMpUd  IPOBEIECHHUU
ucciaeoBaHUM B paMKax ydyeOHOro SKCHepUMeHTa, YydeOHo-
HCCIIEI0BATEIBCKON U IIPOEKTHOW AEATEIBHOCTH C MCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOICTB U J1a0OpaTOPHOro 000py10BaHUS

11.13

Pemiate pacu€rHple 3a/auu ¢ SIBHO 3aJlaHHOW (DU3UYECKON MOJIENBIO,
UCIONIBb3YSl (PU3MYECKUE 3aKOHBI M TNPUHIMUIBI, HA OCHOBE aHalu3a
yCIIOBUSL  33Jlauyd  BBIOMpaTh  (U3NYECKYI0 MOJEb, BBIIEIATH
¢u3nueckre BeNMYMHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ pEIIeHuUs,
IIPOBOAUTH PACUETHI M OLIEHUBATh PEAJILHOCTH MOJIyYEHHOTO 3HA4YEHUs
(bu3nYeCcKO BETUUHHBI

11.14

Pemrate Ka4yeCTBEHHBIE 3a/1a4u: BBICTPauBaTh  JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIEMOYKY PACCYKJICHHHU C OIMOPOM Ha MU3Yy4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

11.15

Hcnonp3oBaTh MOpH  pelICHMM YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOWMCKA, CTPYKTYpUPOBaHMS,
UHTEpIpEeTalMi W NPEACTAaBICHUS y4eOHOW U HAay4YHO-TIOMYJISIPHOM
nH(pOpMalLIUY, MOJYYEHHON U3 pPa3IUYHBIX HCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIuio

11.16

OOBSCHITh TPUHIMIBI JICHCTBUS MAIWH, MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS MX OE€301aCHOTO HCIOJIb30BAaHUS B
MOBCEIHEBHOMN KU3HU

11.17

[IpuBoaMTH TpPUMEpPBHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO




MHpa, B pasBUTUC TCXHUKH U TCXHOJIOT ni

11.18

11.19

Hcnonp30BaTh TEOpETHYECKHE 3HAHUSA 1O (H3MKE B MMOBCEIHEBHOMN
KU3HU TSl o0ecriedeHus 0€30IMacHOCTH NP o0palleHuu ¢ mpudopamu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, AJi1 COXPAaHCHUA 3J0pPOBbA U
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOT0 TIOBEICHHS B OKPY>KaloIIei cpere

PaGorars B rpymme ¢ BBIIOJIHEHHWEM PA3JIUYHBIX COLMAIbHBIX pOJEH,
IUTAHUPOBaTh ~ paboOTy  IpyNNbl,  PalMOHANBHO  pacHpeAessTh
0053aHHOCTM M  IUIAHUPOBATh JESATEIbHOCTH B  HECTaHAAPTHBIX
CUTyallMsX, aJeKBaTHO OLEHMBATh BKJIAaJ KaXKIOr0 U3 YYaCTHHUKOB
IPYIIIBI B PELIEHUE pPaccCMaTpUBaeMOi IPoOIIeMBbI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3ziena

Koxa npoBepsiemoro

JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

®uszuka — Hayka o npupoxae. Haydnsle
METOZBI ITO3HAHMS OKpYyXkKarouero Mupa. Poib
JKCIIEPUMEHTa M TEOpUHM B  IIpolecce
MIO3HAHUS IPUPOABL. DKCIIEPUMEHT B (pu3uke

1.2

MopenupoBanue (GU3HUECKUX SBICHUA U
nporieccoB. Hayunbie runore3sl. Ousnueckue
3aKOHBI U TEOpUU. ['paHUIIBI MPUMEHHUMOCTH
(buznuecKux 3aKOHOB. [Mpunnun
cootBeTcTBUs. Ponp u Mecto ¢usuku B
(hopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOU
KapTUHBI MUpa, B MPAKTHYECKON
NeATEIbHOCTH JIF0AEeH

MEXAHUKA

2.11

KNMHEMATHUKA

Mexanunueckoe nBukeHuEe. OTHOCUTENBHOCTD
MEXaHM4YECKOro JBMKeHusA. Cucrema oTcuéra.
Tpaexropus

212

[lepemenienue, ckOpocTh (CpeHsis CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
MaTepuaibHON TOYKHM, UX HPOEKIMU Ha OCH
CUCTEMBI KOOp/AMHAT. Cnoxenue
MepeMEIEHUN U CI0XKEHUE CKOPOCTEH

2.1

2.1.3

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKECHUE. I'pacduxu
3aBUCUMOCTHU KOODPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMelecHus
MaTepuaibHON TOYKH OT BPEMEHHU

2.14

CBoOopaHoe masienne. Y CKopeHue CBOOOTHOTO
nagcHUusA

2.15

KpuBonunelinoe naBwxeHue. PaBHOMepHOe
JIBUKEHHE  MaTepualbHOM  TOYKH IO
OKPY>KHOCTH. YTJIOBasi CKOPOCTh, JIMHEHas
CKOpOCTb. [Tepuon u 4acToTa.
LeHnTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,




2.2

ABWIKCHUC CHApAA0B, LCIHBIC W PEMCHHBIC

2.1.7

nepeaayn
[IpakTueckue paboTHI. N3mepenue
MIHOBEHHOM CKOPOCTH. HccnenoBanue

COOTHOULICHUS MEXKIYy IyTSIMH, POUICHHBIMU
TEIOM  3a  IIOCIEIOBATEIIbHBIC  PaBHBIE
IPOMEXYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM
JBWKCHUU C HAa4yaJbHOM CKOPOCTBIO, PaBHOMN
Hymo. V3yueHne qBIKEHHS IIapUKa B BSI3KON
KUOKOoCcTH. M3ydyenme  nBIKEHHMS — Tena,
OpOILIEHHOT0 TOPU30HTAIBHO

JTMHAMUKA

2.2.1

2.2.2

2.2.3

2.2.4

[TpuHIHD OTHOCHUTEIILHOCTH lNasmnes.
IlepBeii 3akoH Herorona. HMHepuuanbHbie
CUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHuun cynepno3uiuu
CHII

Bropo#i 3akon HproToHa mJis1 MaTepualbHOM
TOYKM B HWHEPUHAIBHOM CHUCTEME OTCUETa
(UCO). Tpermit 3akon Helootona ans
MaTepHaIbHBIX TOUEK

3aK0oH BCEMHUPHOTO TAroTeHusl. Cuiia TSHKECTH.
[IepBas kocMuueckasi CKopocTb. Bec Tena

2.2.5

2.2.6

2.2.7

Cuia ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIbKEHUS W CWJIa  TpPEHUS  IOKOS.
Koapduument tpenus. Cuna cornpoTUBIECHUS
IIPY IBUKEHUH Te€Ja B )KUIKOCTH WM ra3e

[MocTynarensHOe W BpaliaTeNbHOE IBIKCHHE
abCoIOTHO TBEPOTO Tena

2.2.8

MoMEeHT CHIIBI OTHOCHUTEIHHO OCH BpalicHUs.
[Inedo cunsl. YcioBus paBHOBECUS TBEPAOIO
tena B UCO

2.2.9

2.2.10

Texuudeckue YCTPOﬁCTBaI IIOAIIHWITHHUKH,
JABUXCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTsl. M3yueHue ABMKEHUS
Opycka 10 HaKJIOHHOM TUIOCKOCTH O]
JIEUCTBUEM HECKONBKUX cuil. HMcciaenoBaHue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOUIUX
B JepopMupyeMol NpPyKMHE U PE3UHOBOM
oOpasme, OT BEIWYUHBI HX JAeGopMaIinH.
HccnenoBanue yciaoBuid paBHOBECHS TBEPIOTO




TCJ1a, UMCIOIICTO OCh BpallilCHUSA

3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynec MarepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepualbHBIX TOYeK. MMmynabc CHIbl U
W3MEHEHHE UMITYJIbCA Tella
932 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTHBHOE JBHKEHHUE
2.3.3 Pabota cutbt
2.3.4 MOomHOCTh CHUJIBI
935 Kunernueckas 3Heprus MaTepuaibHON TOYKH.
h Teopema 0 KHHETHYECKOU SHEPIHU
[MorennmaneHast SHeprus. [loTeHuManbHAsS
936 SHEPrus YIIPYTro nepopMUpOBaHHOM
23 h npyxunbl. [loTeHIManbHAsS JHEPrus Tela
BOJIM3M MIOBEPXHOCTH 3EMIIH
[ToTreHnanpHble ¥ HEMOTEHIMAIBHBIC CHUJIBI.
CBsi3b  pabOThl HEMOTCHIUAIBHBIX CHJI C
2.3.7 HM3MEHEHHUEM MEXaHUYECKOMN SHEPTUH
CUCTEMBI TeN. 3akoH COXpaHEHUS
MEXaHUYECKON IHEPTUn
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHu4eckue yCTpONCTBA: ABUIKEHUE PaKeT,
o BOJIOMET, KOIIED, MPYKUHHBIN TUCTOJIET
[Ipaktuyeckne paboTel. M3ydeHue CBs3U
2310 CKOpOCTe Tenm TMpu HEYNpyroMm yaape.
A UccnenoBanme cBs3u  pabOThl  CHIIBI €
M3MCHCHHEM MEXaHWUYECKOHN SHEePTUHU Tella
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OcHoBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
311 KHHETUYECKOU TEOPUH. BpoyHnoBckoe
o neuxkenne. [{uddysus. Xapakrep ABMKECHUS U
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA
Mopnenu CTpoeHHsS Ta30B, JKUIKOCTEH W
3.1 3.1.2 TBEPABIX Tel U  OOBSICHEHHWE  CBOWCTB
BEIIECTBA HA OCHOBE 3TUX MOJEIIEH
313 Macca wMonekyn. KonudecTBo BemiecTsa.
o IMTocTostaHas ABOTaapo
314 TenmoBoe paBHOBecue. Temmeparypa u €€
o usmepenue. [lkana remneparyp Llenbcus
3.1.5 Mogens  upeanbHoro  ra3za.  OCHOBHOE




3.2

ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON
TEOPHUH UEATBHOTO ra3a

3.1.6

3.1.7

3.1.8

AOGcomnroTHas Temneparypa Kak Mepa cpeiaHei
KHHETHYECKOM OHCPIUU TCIJIOBOI'O ABWIKCHUSA
yactul rasa. [llkana temneparyp KenbBuna

Vpasuenue Kianelipona — MeHueneesa.
3akon JlaapTOHA
I"azoBbie 3akoHbI. M30mporneccs B uaeanrbHOM

raze ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:
U30TepMa, U30X0pa, n3o0dapa

3.1.9

TexHuueckue YCTPOMCTBA: TEPMOMETD,
OGapomerp

3.1.10

[Ipaktuyeckue paboTsl. M3mepeHue Macchbl
BO3JlyXa B KJIACCHOM KOMHare. MccienoBanue
3aBUCUMOCTH MCKAY IapaMETpaMu COCTOSAHUA
pa3pex’EeHHOro rasa

OCHOBbI TEPMOJIMHAMUKN

321

TepmoauHamuueckass cucrema. BHyTpeHH:A
SHEPrusi TEPMOJUHAMHUYECKOH CHUCTEMBI H
COCOOBI €€ N3MEHEHHUS

3.2.2

3.2.3

3.2.4

3.25

3.2.6

KonunuectBo Temnotel U padorta. BuyTpeHHss
9HEPrus 0JTHOATOMHOI'O UJEATBHOIO Ta3a

Buasl Temnonepenayu: TEMJIONPOBOIHOCTD,
KOHBEKIUsA, n3nydeHue. TemmoéMKocTh Tena.
VaenbHas TEINIOEMKOCTL BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MIPU TEIIIoNepeiaue

[IepBrlii 3aK0H TepMoauHamMuKu. [Ipumenenne
IIEpBOro 3aKOHa TEPMOJIMHAMUKU K
n3onporneccam. ['paduueckas uHTEpIpeTaIIys
paboThI Ta3a

TeroBble MamuHbl. [IpuHIMIBL OelCTBUSA
TEIUIOBbIX MammH. [IpeobpazoBanus >HEPrUH
B TemuoBbiXx MammHax. KoadpduuueHnt
nosiesHoro  nedctBus  (mamee —  KIIM)
terioBor MamuHkl. [{ukin Kapuo u ero KII/]

Bropoi 3aKOH TEPMOAUHAMHUKH.
HeoOpatumocTs  mpoIrieccoB B MPUPOJIE.
TennoBwie JIBUTaTEIIHU. OKOJIOTUYECKHE
pOoOIEMBI TETUIOIHEPTETHKU

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTENIb
BHYTPEHHETO cropasus, OBITOBO
XOJIOAWIBHUK, KOHAULUOHED




3.2.8

[IpakTuueckue padorsl. U3mepenue ynenpbHoOM
TEMI0EMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

[Tapoo6pazoBanue u koHaeHcauus. Vcnapenue
u KHIIEHHE. VY nenbHast TEeIIoTa
napooOpazoBaHusi. 3aBUCUMOCTh TeMIIEPATYPhI
KHIIEHUS OT JIaBJICHUS

AOcoroTHass W OTHOCHUTENbHAs BIIAXKHOCTD
BO3ayxa. HachlleHHbIH nap

3.33

Teépnoe TEJIO. Kpucrannnueckue "
amMopdHble Tena. AHHU3O0TPONHUS  CBOWCTB
KPHUCTAJUIOB. Kunkue KPHUCTAJLIBI.
CoBpeMeHHbIE MaTepHaIIbl

3.34

3.35

IInaBnenne W KpuctauM3auus. Y JelbHas
TeruioTa miasiaeHus. Cyonumanus

ypaBHCHI/Ie TEII0BOro OajaHca

3.3.6

TexHudyeckue yCTpOMCTBA: THUIPOMETP U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTMH
IIOJIyYEHUSI COBPEMEHHBIX MaTE€pPHAJIOB, B TOM
YHUCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOTUHI

3.3.7

[IpakTnueckue paboTHI. N3mepenue
BIIAJKHOCTH BO3]lyXa

SJIEKTPOAMHAMUKA

4.1

411

412

OJIEKTPOCTATUKA

Onextpu3anus Tea. DNeKTpUdYecKui 3apsia. Ba
BUJ1A DJIEKTPUUECKUX 3apsIIOB

[IpoBoaHMKY, TMRIEKTPUKU u
MOJIYTIPOBOIHUKH

4.1.3
4.1.4

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

Bsaumonerictsue 3apsinoB. 3akoH Kynona

4.1.5

DneKTpryecKoe oJie. HanpsxénnocTts
JJIEKTPUYECKOIO TIOJIAL. [TpuHIHN
cynepno3uuuu. JIuHMM ~ HanpsHKEHHOCTH
ANEKTPUYECKOTO OIS

4.1.6

PaGora cmi ANEKTPOCTATUYECKOTO  TOJIS.
ITorennuan. PasHOCTE MOTEHITNAIOB

4.1.7

[IpoBOAHMKM W JUAJIEKTPUKUA B IMOCTOSTHHOM
3JeKTpUYecKoM  mojie.  JudnekTpuueckas
MIPOHUIIAEMOCTh

4.1.8

DNEeKTPOEMKOCTD. Kongencarop.
ONneKTpoEMKOCTh  IUIOCKOTO  KOHJEHCATOopA.




4.2

DHeprus 3apsHKEHHOI0 KOHAEHCaTopa

4.1.9

4.1.10

TexHuueckue  yCTpPOWCTBA:  AJIEKTPOCKOI,
NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa,
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTrueckue paboTHI. Nsmepenne
ANEKTPOEMKOCTH KOHJIEHCATOPA

MOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

YcnoBus CYIIECTBOBAHUSA HOCTOSIHHOT'O
3JEKTPUYECKOTO ToKa. McTtounuku Toka. Cuia
TOoKa. [IOCTOAHHBIA TOK

4.2.2

4.2.3

Hampsokenue. 3akon Oma 1715 yyacTka 1enu

DNEKTPUUECKOE CONPOTUBJICHUE. Y IETbHOE
COTNPOTHUBIICHUE BEIIECTBA

4.2.4

4.2.5

4.2.6

ITocnemoBarensHOE, napajuiesibHOE,
CMEIIaHHOE COCTMHCHHE TIPOBOTHIKOB

PaGora snexTpuyeckoro Toka. 3akon Jxoyns
— Jlenna

MOIIHOCTH 3JIEKTPUYECKOTO TOKA

4.2.7

4.2.8

4.2.9

4.2.10

anekTpoaBkymas cuna (mamee — DJC) wu
BHYTpPEHHEE COMpPOTHBIICHUE MCTOYHHKA TOKA.
3akoH Oma i1 TOJNHOM  (3aMKHYTOI)
anekTprueckoi nermn. KopoTkoe 3aMbIkaHue

DNeKTpOHHAas MIPOBOIMMOCTD TBEPIBIX
METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJJIOB oT TeMIIepaTyphl.
CBepXIpoBOANMOCTh

DnekTpuueckuii Tok B Bakyyme. CBoMCTBa
3JEKTPOHHBIX MTyYKOB

[TonynpoBoganku. CoOCTBEHHAS U TPUMECHAS
MPOBOJIUMOCTh TOJYNPOBOJIHUKOB. (CBOMCTBa
p-n nepexoxaa. [TomynmpoBoIHUKOBEIE TPUOOPHI

4211

ONEeKTpUYECKHI  TOK B DJIEKTPOJUTAX.
DIEeKTpoNUTHYECKAs U CCOLTALMS.
DIIEKTPOJIN3

4.2.12

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEeNIbHBIHN MW HECaMOCTOSATEIbHBIN
paspsan. PaznudHbie THUIBI CaMOCTOSTEIHHOTO
pazpsaa. Monnus. [1nazma

4.2.13

Texnuueckue YCTPOMCTBA: aMIIepMeTp,




4.2.14

BOJBTMETP, PEOCTaT, MUCTOYHUKH  TOKa,
3JEKTpOHArpeBaTelibHbIe npuOopHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIN MO/,
TEPMHCTOPHI u boTope3ucTopsl,
MOJTYITPOBOIHUKOBBIN IO/, ralbBaHUKA

[IpakTrueckue paboTHI. N3yuenue
CMEIIaHHOTO COEAUHEHHSI PE3UCTOPOB.
M3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTPEHHEro conpoTuBieHusd. HaOmroaenue
ANEKTPOJIN3A

11 KVIACC

Kox Koanposepsiemoro
pa3aena 3JIEMEHTA

4

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

43.1

[locTrostHHBIE MaruuTbl. B3ammojuencTBue
IOCTOSSHHBIX MarHUTOB

4.3.2

MaruauTtHoe mone. Bektop MarHuTHOM
vuHAyKuu.  [IpuHmun — cyneprno3uuuu.
Jlunun marnutHOM wuHAYKIMU. Kaptuna
JUHUM  MArHUTHOM  MHIAYKIUU  TOJA
MOCTOSSHHBIX MarHUTOB

4.3.3
4.3

4.3.4

MarauTHOEe TMOJ€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMI 10N JUIMHHOTO MPSIMOTO
MPOBOJTHUKA M 3aMKHYTOIO KOJBLIEBOTO
MPOBOJIHMKA, KAaTYIIKH C TOKOM. OTBIT
Opcrena. BzaumonaeiicTBue npoBOIHUKOB €
TOKOM

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE

435

Cuna JlopeHia, €€ MOAYJIb U HaIllpaBIICHUE.
JIBrokeHue  3apspKEHHOM — 4acTUIBl B
OJIHOPOJIHOM MarHuTHOM Tmonie. PabGora
cunel JlopeHa

4.3.6

SIBIIeHME DNEKTPOMAarHUTHOW UHAYKIUH

4.3.7

[ToTok BeKTOpa MAarHUTHON MHIYKIIMH

4.3.8

OJIC nHaykiuu. 3aKOH JIEKTPOMArHUTHOM
unaykiuu dapanes

4.3.9

BuxpeBoe »snextpuueckoe none. IJ(C




WHAYKIMA B MPOBOJHUKE, IBHKYLIEMCS
MOCTYNAaTEIbHO B OJJTHOPOJTHOM MarHUTHOM

oJie
4.3.10 [IpaBuso Jlenma
4311 NHnykTHBHOCTD. SIBICHHE CAMOWHIYKITUU.
e DJIC caMOMHIYKIIMU

DHepruss MarHUTHOTO TMOJsSI KaTyIIKU C
4.3.12

TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe

TexHuyeckue YCTPOWCTBA:  MOCTOSHHBIC
43.14 MAarHHUTEHI, AJIEKTPOMATrHUTHI,
e AJIEKTPOBUTATEITb, YCKOPUTEIH

AIIEMEHTapHBIX YaCTHLI, UHAYKIIMOHHAS 11€Yb

[IpakTueckue paboTHL. N3yuenne

MarHUTHOTO TOJI KaTYIIKK C TOKOM.
4.3.15 UccnenoBanme nelcTBUS — IMOCTOSIHHOTI'O

MardauTa Ha paMKy € TOKOM. Hccnenosanue
SABJICHUA OJICKTpOMar HUTHOM HHAYKIIUU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.11

5.1.2

Konebarenrnas  cuctema. CBoOOmHEIE
kojeOanus. ['apmMoHHMueckue KoseOaHus.
[leprion, uactora, ammumtyna u (dasa
Konebanuit

[IpyxxuHHBIH MasTHUK. MaremaTu4ecKuin
MasiTHUK
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5.1.4

5.15

VYpaBHEHHE TapMOHUYECKUX KOJICOAHUM.
Kunematndeckoe u JIMHAMHYECKOE
OIMCaHUE KOJIEO0ATENLHOIO IBUKEHUS

[IpeBpaienue SHEPruu npu
FapMOHUYECKUX KOJIeO0aHUsIX. CBs3b
aMIUTUTYIBI KoJIeOaHui UCXOJHOU
BEJIMYUHBI C aMIUTUTyJaMu KoJjieOaHuM e&
CKOpPOCTH U YCKOPEHUS

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHus B
UCUTHHOM  KOJe0aTelIbHOM  KOHTYpE.
AHanorus MEXIy MEXaHWYECKHMH |
ANIEKTPOMArHUTHBIMU KOJICOAHHSIMHU.
®opmyna Tomcona

5.1.6

3aKOH COXpaHCHHUsI HEPTUU B HICATHHOM
KOJIeOaTeIbHOM KOHTYpE




5.1.7

Brinyx1eHHbIE MEXaHUYECKHE KOJICOAHUS.
Pe3onanc. Pe3onancHas KpHBasl.
BriHyX1eHHBIC 3JICKTPOMArHUTHBIC
KOJIEOAHHSL.

5.18

Ilepemennbiii  Tok.  CuHYycOMAANBHBIN
IIEPEMEHHBIN TOK.

5.1.9

5.1.10

5.1.11

5.1.12

MomHoCTb IIEPEMEHHOTO TOKa.
AMIIIUTYZAHOE M JEHCTBYIOIIEE 3HAYECHHE
CUJIBI TOKA U HAIIPSKEHUS
Tpancdopmarop. [IpousBoactso, nepegaua
U 1OTpeOsIeHUe 3JIEKTPUYECKOH HSHEpPruu.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOACTBE
JIEKTPUIECKON SHEpIuu. Kynerypa
VICITOJIB30BAHUs JJIEKTPOIHEPIUHU B
IIOBCEHEBHOM KU3HU

Texuuyeckue ycTpoicTBa: ceiicmorpad,
ANEKTPUYECKUIN 3BOHOK, JTUHUH
aJeKTponepeaay

IIpaktuyeckue pabotsl. HccnenoBanue
3aBHCUMOCTH MEpUOJia MaJIbIX KojeOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChbl
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
LENU U3 IOCIEN0BATEIbHO COECOUHEHHBIX
KOHJICHCATOPA, KaTyIIKH U PE3UCTOpa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.21

Mexaunueckue BOJIHBI, yCI10BUA
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.
[TonepeuHble ¥ MPOAOIBHBIC BOJTHBI

522

5.2.3
5.2

5.24

WnTepdepennus u T paKIus

MEXaHHNYECKHUX BOJIH

3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.
Bricota Tona. Tem0p 3ByKa

ONEeKTPOMarHUTHHIE  BOJIHBI. Y CJIOBHSA
U3JIy4eHUSI  JJIEKTPOMATHUTHBIX  BOJIH.
B3aumuas opuenranus BektopoB E, B u v
B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

CpolicTBa  3JIGKTPOMarHUTHBIX  BOJIH:
OTpaXCHUC, MPCIOMJICHUC, MOJIApU3alK,
mudpakuus, uHtepdepenuus. CKopocTb
QJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana AIEKTPOMATrHUTHBIX BOJIH.




5.3

[IpuMeHeHHE >IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY

5.2.7

5.2.8

[IpuHIMMIBl PagVOCBI3U U TEIICBUICHUS.
Pagnonoxarms. DIEKTPOMarHuTHOE
3arps3HEHUE OKPYKAIOIIEH cpelibl

TexHudecknue yCTPOHCTBA: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, yIABTPa3BYKOBAs
JMAarHOCTHKAa B TEXHUKE M MEIUIUHE,
pamap,  pagMONPHEMHHUK,  TEJIEBU30D,
aHTeHHa, tenedon, CBU-neup

OIITUKA
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[IpsAMonnHEHOE pacIpOCTpaHEHUE CBETa
B OIHOpOJHOM cpene. JIyu cBera

5.3.2

5.3.3

5.34

OtpaxeHue cBera. 3aKOHbBl OTPaKEHHUS
cBera. [locTtpoenne M300paXkeHUA B THIOCKOM
3epKajie

[penomrenne cBeTa. 3aKkOHBI MPEIOMIICHHS
CBETa. AOCONOTHBIHI MoKa3artelib
MIPEIOMIIEHUS

Iomuoe BHYTpPEHHEE OTpPayKCHUE.
[IpenenbHblid yroi MOJTHOTO BHYTPEHHETO
OTpaKeHHUSI

535

Hucnepcuss  cBeta. CIIOKHBIAH — COCTaB
Oenoro cBera. L[Bet

5.3.6

Coluparoniue W pacceuBaronIue JUH3BI.
Tonkasg nuH3a. DOKYCHOE pACCTOSHHE W
ONTHYEeCKass  cujga  TOHKOM  JIMH3BI.
[TocTpoenne n300pakeHN B COOMPAFOIIINX
u pacceuBaomux jauH3ax. Dopmyna
TOHKOW JIMH3bl. YBEJIMUYEHUE, J1aBaeMOe
JIMH301

5.3.7

[Ipenenbl NpUMEHMMOCTH T€OMETPUYECKON
ONTHKH

5.3.8

WNurepdepeniiuss cBera.  KorepeHTHBIE
HCTOYHHUKHU. YcmoBus HaAOIIOICHUS
MaKCHMYMOB 51 MHUHHUMYMOB B
WHTEPPEPESHIIMOHHON KapTHHE OT JBYX
cUH(pA3HBIX KOTC€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpakuuss  cBera.  Judpakunonnas
pemérka. YcinoBue HaOMIONCHHS TJIaBHBIX
MaKCHMYyMOB npu naJIeHAN
MOHOXPOMAaTHYECKOTO cBeTa Ha




T(PPaKIUOHHYIO PEIIETKY

5.3.10 [Tonspu3anus ceeta

TexHudeckue yCTpPOWCTBA: OYKH, JIyIa,
¢doroannapar, NPOEKUUOHHBIA ammapar,

53.11 MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OITHKA, nudpakmoHHast peméTKa,
TTOJISIPOU /T
[IpakTrueckue paboTHI. N3mepenne

nokasaresisi npenomienus. MccrnenoBanue
CBOHCTB  W300paKeHWH B  JIMH3aX.
Habmonenue aucnepcun ceera

5.3.12

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuubl TPUMEHHMOCTH KJIACCHUYECKOH
MEXaHHKH. [Toctynatet TEOpUHU
6.1 OTHOCHUTEIBHOCTH: WHBApPUAHTHOCTh
MOJYJIsI CKOPOCTM CBE€Ta B BaKyyMe,
MIPUHIIMAIT OTHOCUTEILHOCTH DUHIIITEHHA

6 OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHM U COKpaIlleHUe
JUTUHBI
6.3 DHeprust U UMITYJIbC CBOOOTHON YaCTHIIBI

CBsi3b MacChl C JHEpPrHEH W UMITYJILCOM
6.4 CBOOOJTHOM YaCTHUIIBl. DHEPrusi TMOKOs
CBOOOIHOI YaCTUIIBI

7 KBAHTOBAS ®U3MKA
BJIEMEHTBI KBAHTOBOI OIITUKH

®otonbl. Popmyna [lnanka cBs3u 3HEPTHN
711 ¢boTOoHA C ero 4YacroTod. OHeprus Hu
UMITYJbC GOTOHA

OTkpeiTHE U HccaenoBanue Gporodddexra.

7.1.2 Omeitet AI. CroneroBa.  3aKOHBI
dboTodddexra
7.1 VYpaBHeHue OHHIITENHA s
7.1.3 ¢doroaddexra. «Kpacnas IpaHuLa»
¢doroaddexra
7.1.4 Hasnenue ceera. OnwiTel [1.H. JIeOGenena
7.15 XUMHYECKOe JICHCTBHUE CBETa

TexHuueckue ycTpolcTBa: (OTOIIEMEHT,
7.1.6 ¢dboTonaTuuK, COJIHEYHas Oarapes,
CBETOJIUON

1.2 CTPOEHME ATOMA




7.2.1

Monens atoma Tomcona. OnbITEI
Pezepdopaa o uccneqoBaHnuo0 CTPOCHUS
atoma. [ImanerapHas Mozelb aToMa

7.2.2

[Toctynatet bopa. H3znyuenue u
noryiomeHue (GOTOHOB TpPU  Tepexoje
aToMa C OJHOTO YpOBHSI DJHEPrud Ha
npyroi. Buasl criektpoB. CrieKTp ypOBHEH
SHEPrUM aToMa BOJIOpOa

7.2.3

BonHoBreie cBoiicTBa 4JacTHll. BomHEI Ae
Bpoiiis. KopnyckyiisipHO-BOJIHOBOM
nyamu3M. Judpakuus dJIEKTpPOHOB Ha
KpUCTaiax
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7.25

7.2.6

CrHoHTaHHoOe U BBIHYKACHHOC H3JTY4YCHHUC.
VY CcTpoicTBO U MPUHLIKIT pabOTHI Jiazepa
TexHuuyeckue yCTpONCTBA: CHEKTPAJIbHBIN
aHaiu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN
KOMIIBIOTEP

[Ipaktnueckue  pabotel.  HaGmronenue
JMHEHYaToro CreKkTpa

7.3

7.3.1

ATOMHOE A1PO

Metoasl Ha6J'IIOI[eHI/I$I U perucrpanuunu
QJICMCHTAPHBIX YaCTUL]

7.3.2

OTKpbITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuo cocTaBa
paguoakTUBHOro  m3nydeHus. CBoiicTBa
anbda-, 6eta-, raMmma-u3ydeHus. BrnusHue
PaIOaKTUBHOCTH Ha JKUBBIE OPTaHU3MbI

7.3.3

OTkpbITHE  TIPOTOHA U HEUTpPOHA.
Hyknonnas mopnens siapa [eitsenOepra —
WBanenko. 3apsan szapa. MaccoBoe 4ucio
sapa. M3oTonsl

7.3.4

Anbda-pacna. DIIeKTPOHHBII "
MO3UTPOHHBI  OeTa-pacnas. lNamma-
U3JIy4EHHeE. 3aKOH  paJMOaKTHBHOIO
pacmiaga

7.3.5

OHeprust CBSI3W  HYKIIOHOB B sJIpe.
SAnepusie cunbl. Jlepekt Macchl sapa

7.3.6

Snepuble peakuuu. JleleHHE U CUHTE3
Anep

7.3.7

Snepusiii peakTop. TepmosinepHbIit
cuHre3. [IpobGneMbl H  TEPCHEKTHBHI
SIIEPHOM  DHEPreTUKHU.  ODKOJIOTMUYECKHE




aCIEKTHI SIEPHON DHEPIeTUKU

7.3.8

7.3.9

7.3.10

DneMeHTapHble  4YacTulpl.  OTKpBITHE
II03UTPOHA. DyHIaMEHTAIIbHbBIE
B3aUMOJICVCTBHUS
TexHuueckue  yCTpOMCTBA:  JI03UMETP,
kamepa BuibcoHa, AIEpHBIA peakTop,
aToMHas 6om0a
[Ipaktnueckue pabotel. HMccnenoBanue
TPEKOB YacTHIl (o TOTOBBIM
(dhoTtorpadusim)

8.1

8.2

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bénnoro Heba. Cospe3mus, spKue
3BE3/IbI, IIAHETHI, UX BUAMMOE IBIIKEHUE

Conneuynas cucrema. Ilmanersl 3eMHOM
TPYIIIBL. IImaneThI-ruraHThl u X
CIYTHUKH, KapJIMKOBbIE IUIaHEThI. Maiible
Tena COJTHEYHOM CHCTEMBI

8.3

Comame, ¢orochepa u  armocdepa.
ConHevHasi akTUBHOCTD

8.4

8.5

8.6

8.7

Wctounuk sHeprun ConHua u 3B€371

3BE3/1bI, KX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, paJHyC, TeMIepaTypa,
1704 B3aNMOCBSI3b. Juarpamma
«CHEKTPATbHBIA KJIacC — CBETUMOCTBY.
3BE3MpI  IVIABHOH  ITOCJIENOBATEIILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS
3BE3]1 TNIABHOM MOCIEAOBATEIIBHOCTH

Buyrpennee CTpOCHHUE 3BE3.
CoBpemeHHbIE IIPEACTaBICHUS 0
MIPOUCXOKIEHNU U 3Bostoru CoHIa U 3BE3.
OTanel )KU3HH 3BE3]

Mneunsiii  Ilyre — Hama T'anakrtuka.
ChnupanbHasgs  cTpykTypa [ amakTukwy,
pacmpeneneHue 3BE31, ra3a MW IBUIM.
Tlonoxeane wu naBwxkenue CoiHIIa B
lanaktuke. Ilnockas u  chepuueckas
noJacucTeMbl I allakTUKH

8.8

Tuner ramaxtuk. Paguoranaktuku H
KBasapbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoH XaO6ma. Pasz0Oeranue rajakTuk.
Bozpact u paguyc BceneHHoll, Teopus




bonpmoro B3peBa. Mogens  «ropsuyen
Bcenennoii». PenukToBoe usiyyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoi.
Meraranaktuka. Hepeménnsie npoGiiembl
aCTPOHOMUHU




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA
» ®dusnka, 10 kiracce/ I'ennenmreiin JI.O., bynaroBa A.A., Kopuunse 1.H., Komkuna A.B.,
OO6mecTBO ¢ orpaHndeHHoM 0TBeTCTBEHHOCThIO « BUHOM. Jlaboparopus 3HaHHI»;
AknmonepHoe obmectBo «M3natenscTBO «IIpocBerieHue»

» dusuka, 10 kmace/ Kacesaos B.A., O0miecTBo ¢ orpaHU4eHHOM OTBETCTBEHHOCTHIO
«IPODA»; AxumonepHoe oo6mectBo «M3marensctBo «lIpocBemenue

» dusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. mon penakiuei
[TappenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» ®usmka, 11 kiacce/ 'ennenmreiin J1.O., Bynatoa A.A., Kopauises 1. H., Komkuna A.B.,
OObmecTBo ¢ orpanndeHHOM 0TBeTCTBEHHOCThIO « BUHOM. Jlaboparopus 3HaHHI»;
AxnunonepHoe obmectBo «M3narenscTBo «IIpocBemenue»

» dusuka, 11 knace/ Kacksaos B.A., OOmiecTBo ¢ orpaHU4eHHOM OTBETCTBEHHOCTHIO
«JIPODA»; AxnimonepHoe oomectBo «M3narensctBo «IIpocBemennes

» ®usuka, 11 knacc/ Msxkumes I'.JI., byxosues b.b., Yapyrun B.M. nox penaxiueit
[TapdpentbeBoit H.A., AkiimonepHoe obmiecTBo «M3aatenbeTBo «IIpocBemeHuney

«YYEBHHUK»

» Gusuka, 10 kmace/ I'paués A.B., [loroxxes B.A., Canenkuit A.M., bokos I1.}O., OGmiecTBo ¢
orpaHuueHHON oTBeTcTBEeHHOCThIO M3naTenbckuii nentp « BEHTAHA-T'PA®y»; AknnonepHoe
obmmectBo «M3narenbcTBo «IIpocBemienner.






		2026-10-07T20:25:04+0700
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №20"




