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INOACHUTEJIbBHASA 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yJabTaTaM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHIICHIIMK MPETNOJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  oOpraHu3aiusx Poccuiickoit ~ denepanuu,
peaTM3yIONINX OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMBL.

Conepxanue mporpamMMmbl 1Mo (M3MKE HampaBleHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronmuxcs 10—11 kiaccoB npu oOydeHuu ux ¢GuznKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIPEIMETHBIX
CBs3el (PU3MKM C E€CTECTBEHHO-HAayYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE IEJIM M3yYeHUs (U3UKM Ha YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, NpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e IUIAHUpPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (pu3mku Ha 6a30BOM ypOBHE, B TOM YHCIE
IpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;
e coaepxaHue yueOHoro npeamera «Pu3uka» mo rogam oOyueHHs.

dusmka Kak Hayka o HanOoJiee 00X 3aKOHAX MPHUPOJIbI, BBICTYIAsl B KaUeCTBE y4eOHOIro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHM 00 OKpYyKarolleM MHpeE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadueil u actpoHomueil. VMcnonab3oBaHue U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPaHCIOpTa, OCBOEHUS KOCMOCA, IOJIyYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydeHune pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJTHEHUH UMU Y4EOHBIX UCCIIEeI0BaHUI.

B ocHOBY kypca pu3uku y1si ypOBHS CpeaHETO OOIIEro oOpa3oBaHUsI MOJOXKEH P UICH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHITUIIBI €70 TOCTPOSHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTHYECKU 3aBEPUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUU € HE MaTepuan Kypca QU3MKU 00beIMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCHOJIb30BaHUE T'YMaHUTAPHOTO
noTeHuuana GU3N4ecKoil HayKu, OCMBICICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaKXe ¢ MUPOBO33PEHYCCKUMU, HDABCTBEHHBIMH U YKOJIOTHUECKUMU TTPOOIIeMaMHu.



Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnonaraet 3HakOMCTBO € HIMPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUEHHBIX TEOPHIl U 3aKOHOB.

Hoes oKonocuzayuu pealu3yercsa IOCPE€ACTBOM BBCACHHUA OJOJIEMCHTOB COACPIKAHUA,
MOCBSAIIEHHBIX IKOJIOTHUSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPBLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TGXHOHOFHﬁ, a TaKXe O6CY}K,I[6HI/IH HpO6J'IeM PanruOHAJIbHOI'O ITPHUPOJ0ITOJIB30BAHUA U
AKOJIOTMYECKOM 0€30IaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (DU3MKH Ha YpPOBHE CpeaHEero oO0Iero odpa3zoBaHHS
SBISIIOTCSL  (pu3Udeckue Teopur ((HOpMHUpPOBAHWE NPEICTABICHUNA O CTPYKTYypE MOCTPOCHHUS
bu3nyecKoil Teopuu, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJC, TPAaHHUIAX MPUMEHUMOCTH TEOPHM, JJISi ONUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CHCTEeMHO-ISATEIIBHOCTHBIN TIOJX0/ B Kypce (DM3MKH peaqn3yeTcs MPexae BCero 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JESATeIbHOCTH oOydatonuxcs. J{ius 6a30Boro ypoBHsS Kypca
(GU3UKKH — ITO UCMOJB30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (GU3NKEe OOBEAMHCHBI B OOIIMIA CITMCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliercHne B yKazaHHOM IEPEYHE JIaDOpaTOPHBIX padoT,
MPOBOAMMBIX JJIS KOHTPOJS W OIEHKH, OCYIIECTBISICTCS YJaCTHHKaAMH 00pa30oBaTEILHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUTAHUPOBAHMS U OCHAIeHHUs KabuHeTta (usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIIC/IOBAHHS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
MPCAIOKCHHBIX TUIIOTES.

bonbiioe BHUMaHME yJensieTcs pelIeHNuI0 pacd€THBIX M KaueCTBEHHBIX 3a1ad. [Ipu sTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1aui C SIBHO 3aJJaHHOM (PU3NYECKON MOJIEINbIO,
MO3BOJIAIONIME MPUMEHSATh U3YYEHHBbIE 3aKOHBl M 3aKOHOMEpPHOCTH Kak M3 OJHOTO paszeina
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zaenoB. [lJis KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MpOTEeKaHWs (PU3MYECKUX SBICHMM U MPOIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAENTH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanuamu PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI YpOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0rmrero o0pa3oBaHMS JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro LuKia. B xabunete
(bu3HKH T0JKHO OBITH HEOOXOMMOE JTabopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YYEHHUECKUX TMPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpaliMoHHOE  00OpyJIOBaHHEe (OPMUPYETCSI B COOTBETCTBUU C MPHHIIMIIOM
MHUHHUMAJIbHOW JTOCTATOYHOCTH M 00€CIeUMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B TIPOrpaMMme Io
bu3MKe KIIOYEBBIX JEMOHCTpAIUi A UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
OMITUPUIECKUX U PYH/IAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTopHoe o0oOpynOBaHWE IJis YYEHUUYECKHX IPAKTUYECKUX paboT (opmupyercs B
BUAC TEMATHYCCKHUX KOMIIJICKTOB U OGGCHG‘-II/IBaCTCSI B pvaéTe OQHOTO KOMIUICKTAa Ha IBYX
obOyyvaronuxcsi. TeMaThyeckre KOMILUIEKTBI JIA0OpaTOpPHOro OOOpPYIOBaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMIIJICKCHOM HCIOJIb30BAHUHW AHAJIOTOBBIX H LII/I(prBBIX HpI/IGOpOB, a TakKXKeE
KOMITHIOTEPHBIX U3MEPHUTEILHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.



OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS

e (opMupoBaHHE HWHTEpeCa U CTPEeMJICHHS OOYYaloIUXCsi K HayyHOMY M3YYCHHUIO
MIPUPOJIbI, PA3BUTHE UX MHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e Dpa3BUTHE TPEACTABICHUH O HAyyHOM METOJE TMO3HaHHs U  (opMupoBaHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAyYHOI'O MHUPOBO33PEHHUS KaK pe3yjbTaTa MU3yUeHHs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DPU3HKHU;

e (opMupoBaHHE YMEHUN OOBSICHATH SBJICHUS C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHUHU H
Hay4YHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEICTABICHUA O PONU (DU3MKH JUIS PA3BUTHS JPYTHX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JlocTrokeHHe 3TUX Iejield 00ecreunBaeTCs PEIICHUEM CICAYIONIMX 3aJad B IPOIECcCe
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

e TPHUOOpPETEHHE CUCTEMBbI 3HAHUH 00 OOHmMX (PHU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJICKYISPHYIO (H3UKY, JIEKTPOJUHAMHUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHME YMEHHUH TPUMEHATh TEOPETHUECKUE 3HAHMSI I OOBSCHEHUS
du3nyeckux SBIEHUM B MpUpoJae M Ul NPUHATHS HPAKTUYECKUX pelIeHUuH B
IMOBCEAHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB pEIIEHUs pa3IMYHbIX 33]a4 C SIBHO 331aHHON (PU3NYECKOI MOIENbIO,
3a7a4, [OJAPa3yMeBAIOUIMX CaMOCTOSITEIbHOE CcO3JaHue  (PU3MUecKod  MOJelnu,
aZIcKBaTHOW yCIIOBUSM 3aauu;

e TOHUMaHHE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUA Ha OKPYXKAIOLIYIO CPENY;

e OBJIQJICHHE METOJIaMU CaMOCTOSITEIbHOIO IJIAHUPOBAaHUS U TPOBENEHUS (PUINUECKUX
HKCIIEPUMEHTOB, aHAJIM3a U UHTEPIPETaluu HHPOPMALIUH, ONIPEIeIICHUs JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

e CO3JaHUE YCIOBHMH A pa3BUTHS YMEHHUH IPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUYECKON
JeSITENIbHOCTH.

Ha wusyuenue ¢usuku (0a30BBI ypOBEHB) Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHHS
orBoguTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kiacce — 68 dacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpaMme mo (pu3nke nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX PadoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JejaeT BhIOOp MpOBEACHHUs JTabOpaTOpPHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOLIXCS.



COJAEP)KAHUE OBbYYEHUA

10 KUIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usnka — Hayka o npupone. HayuHnble Meroabl Mo3HaHUs OKpysKarolero mupa. Poib
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (u3NUYeCKUX siBIeHUH U mpoueccoB. Hayunbie runoressl. dusndeckue
3aKOHBI ¥ TeOpUH. | paHHUIIBI MPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pomp m mecto ¢u3uku B (GOpMHpPOBAaHUM COBPEMEHHOH HAaydyHOW KapTUHBI MHpa, B
IIPAKTUYECKON JEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasorossie 1 TU(GPOBBIC U3MEPUTENLHBIC TIPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Pasznea 2. MexaHuKa
Tema 1. Kunemamurka

Mexannueckoe aBmkeHHE. OTHOCHTENBHOCTh MeXaHWdeckoro JBmkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemenenue, CKOpPOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAas CKOPOCTb) U YCKOpPEHHUE

MaTepI/IaJ'II)HOI\/'I TOYKH, X NPOCKIOHWHN HAa OCH CUCTCMbI KOOpAWHAT. CrnoxeHue nepeMemeHHﬁ n
CJIOXKCHHC CKOpOCTCﬁ.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MNpPSAMOJIMHEHHOE NBMKeHue. I'paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHMS, ITyTH U NEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBoboaHOe masieHne. Y CKopeHue CBOOOTHOTO TaICHMUS.

KpuBonuneriHoe nBuxeHue. J[BUkKEHHE MaTepUaqibHOW TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW II0 MOAYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEHHas CKOpocTh. llepuon m
yacToTra oOpaieHus. LleHTpocTpeMUuTenbHOE YCKOPEHHE.

TexHuueckue yCTpPONCTBA M MPAKTUYECKOE INPUMEHEHHUE: CIHUJIOMETP, JBUKCHHE
CHaps/10B, LIETIHbIE U pEMEHHBIE IIEpeadH.



Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALNS KUHEMATHUYECKUX XapaKTEPUCTUK JIBUXKECHUS.
[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTO MO YIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.
N3mepenne yckopeHus CBOOOHOTO IaICHHUS.

Hanpapnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBHXKEHHS C IIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HCCHCI{OB&HI/IG COOTHOIICHHUA MCKIAY myTAaMHU, HpOfIIIGHHLIMH TCJIIOM 3a

MOCJIEIOBATEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TMPHU PABHOYCKOPEHHOM JBHKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

W3yueHne IBIKEHUS MApUKa B BI3KOH JKUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHocuTenbHOCTH ['anunes. IlepBebiil 3akoH HeroToHa. MHEpumaibable CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cun. Bropoit 3akoH Herorona i
MaTepHaIbHOM TOUKHU. TpeTuit 3akoH Hbl0TOHA [I711 MaTepHalIbHBIX TOYEK.

3akoH BceMupHOro tsroreHus. Cuna tsoxectu. [lepBas kocMudeckass CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenune. Buasl TpeHus (MoOkosi, CKoibxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHe.

Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
IIPU ABUKCHUU TEJIA B )KUIKOCTU WM rase.

HOCTyrIaTCJ'IBHOC " BpaliaTCJIbHOC ABHUKCHUC a0COJIFOTHO TBépIIOFO TCIa.

MOMEHT cHIBl OTHOCHUTEIBHO OCH BpamieHus. Ilnedo cuimbl. YcinoBus paBHOBeCHs
TBEPAOTO TEIA.

TexHudeckue yCTpPOMCTBA M IPAKTUYECKOEC IMPUMEHEHUE: IMOAIIMITHUKY, JBUKECHUE
UCKYCCTBEHHBIX CITyTHUKOB.



Jlemoncmpayuu

SIBiieHnE MHEpLIMH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cu.

CiioxxeHue Cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AepopMaIiui.
HeBecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJICHUH.
CpaBHEHHE CHII TPEHUS TTOKOS, KaUEHUS U CKOJIbKCHUSI.
VYcnoBust paBHOBecHs TBEPAOTO Tesa. Buabl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
W3ydenue ABM>XeHUs OpycKa IO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIUX B NMPYXHHE M PE3HHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yCHOBI/Iﬁ paBHOBECHUSA TBépI[OFO TEJa, UMCHOUICTO OCh BPAIlICHU.
Tema 3. 3akonvt COXPAHEHUA 6 MEéXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKHU (Tena), CUCTCMbI MaTCPUAJIBHBIX TOYCK. I/IMHy.]'IBC CHUJIBI U
N3MCHCHHUEC UMITYJIbCA TCJIA. 3akoH COXPAaHCHUS UMITYJIbCA. PeakTuBHOE ABMKEHUE.

PaGora crinbl. MOLHOCTE CUITBL.

Kunernueckast sHeprus mMaTepuanbHOW TOYKH. TeopemMa 00 HM3MEHEHHM KHHETHUYECKOU
SHEPIHH.

[TorenunanbHas sHeprus. [loTeHanbpHas sHeprus ynpyro AepopMUpPOBaHHON IPYKUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

HOTeHHI/IaHBHI)Ie N HENIOTCHIHAJIbHBIC CHIJIBI. CBs3p pa6OTI)I HCIMMOTCHIHUAJIBHBIX CHJI C
H3MEHEHHEM MEXaHHMIECKOMN SHEPTHUU CUCTCMBI TCII. 3aKkoH COXpPaHCHUA MEXaHHYECKOI OHCPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, NMPYKUHHBIN
IIACTOJIET, JBUKEHUE PAKET.



Jlemoncmpayuu

3aK0oH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexox moTeHIMATFHON SHEPTUM B KHHETHYECKYIO U 00PATHO.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

I/ISYLIGHI/IC a0COJIFOTHO HCYIIPYroro yaapa C IIOMOIIbIO JAIBYX OJHHAKOBBIX HHUTAHBIX
MassTHHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHUEM MEXAaHMYECKOM SHEpPruu Tella Ha
IIpUMepe PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Paszgea 3. MoJgiekyJsipaasi pM3uKa u TEpMOJUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOI0KEHUS MOHCKYHSIpHO'KI/IHGTH‘IGCKOﬁ TEOpHHU U X ONBITHOC 000CHOBaHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS U B3aUMOJICHCTBUS UYACTHIL

BelecTBa. Mojenu CTpOEHHUsS Ta30B, >KHAKOCTEM M TBEPABIX Tel U OOBICHEHHE CBOMCTB

BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Monekyn. KoiamdecTBo BemiecTsa.
[TocrossuHast ABorazpo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uzamepenue. lllkana remneparyp Lenbcus.

Mopenp uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KUHETUYECKOH TEOpHUH
uJeaNbHOrO raza. AOCONIOTHAs TeMmIepaTrypa Kak Mepa CpeIHEeW KHHETUYECKOW JHEpruu
TEIJIOBOTrO JBWKEeHMs vactull rasza. Illkanma Ttemneparyp KensBunHa. ['a30oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoliecchl B UcaIbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpencTaBiIeHHe U30IPOILIECCOB: U30TepMa,
M30x0pa, n3obapa.

TexHU4ecKHe yCTPOMCTBA U TPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnBITHI, TOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BeImecTBa, ¢ororpaduu MOIEKYI
OPraHUYEeCKUX COCTUHEHUH.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.
Monens OpOYHOBCKOTO IBUYKEHHUSI.

Mogens onbita HITepHa.



OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUS.
Monens, WIUTIOCTpUpPYIOLIAs IPUPOLY JaBJIECHUS ra3a Ha CTEHKH COocyaa.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATIBHOTO ra3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Omnpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATe€ Ha OCHOBE H3MEpeHHil o00BbEMa
KOMHATBI, IaBJIEHUS U TEMIIEPATypbl BO3AyXa B HEW.

HccnenoBanue 3aBUCUMOCTH M@Ky ITapaMeTpaMH COCTOSTHHSI pa3pexeHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHaMudeckass CUCTeMa. BHYTpeHHsisi dHEprusi TEPMOJMHAMUYECKOH CHUCTEMBI H
crocoOb! e€ m3MeHeHus. KomndecTBo TEIoTel U pabota. BHYTpEHHSSI SHEPTUsl 0JTHOATOMHOTO
ujiealbHOTO ra3a. Byl Teruionepeauu: TerIonpoOBOIHOCT, KOHBEKIIUS, U3ITydeHHE. Y IeNbHAs

TEINIOEMKOCTD BelecTBa. KoIn4ecTBO TEIIOTHI IIpu TCIIonepeaayce.

[TonsitTue 00 agmabatHOoM mpouecce. [lepBblii 3axkoH TepMmoauHamuKu. [IpumeHeHue
NEpBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoueccaM. I'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuki. HeoOpaTuMoCTh MPOLIECCOB B MPUPOJIE.
TenoBble MamuHbL. [TpyuHIMIBL AeiicTBUS TEeMIOBbIX MalluH. [IpeobpazoBanHus sHEPrUU B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeictBus teruoBoit Mammuel. [ukin KapHo n

€ro K03 QUIUEHT MMOJIE3HOTO AEHCTBHS. DKOJIOTHYECKHE MPOOIEMbI TEMIOIHEPTETUKH.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHHWE: JBUTATEb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Llemoncmpayuu

V3MeHeHne BHYTpPEHHEW SHEpPruu Teja MpH COBEpUICHHH pPAaOOTHI: BBUIET MPOOKU U3
OYTBUIKM TOJI JEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHusl (BUICOIEMOHCTPAIIHS).

W3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja Mpu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPAaHUsl, pEaKTUBHOTO JIBUTaTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue yaenbHOU TEeIII0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazoswvie nepexoonvt



[TapooOpa3oBanue u kKoHAeHcalus. Vicriapenue u kunenne. AGCOIIOTHAS U OTHOCHUTEIbHAS
BJIQXKHOCTHh BO3Ayxa. HacklmeHnHslil map. YnenbpHasl TemjioTra napoodpazoBaHUs. 3aBUCHMOCTD
TCMIICPATYPhbI KUIICHUA OT AABJICHUAA.

Teépmoe Teno. Kpucramnmmyeckue u amophHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAILIOB.
Kunkue xpucramnsl. CoBpeMeHHbIe Marepuayibl. [lnaBneHue u Kpucramnuzauus. YJelbHas
TeruoTa riasieHus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuueckue ycTpocTBa M IPAKTHUUECKOE IPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTepuaioB, B TOM  YHUCIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu MoHWKEHHOM JTaBJICHHUH.

Crioco0bl U3MEpPEHUs BIAXKHOCTH.

HaGmonenue narpeBaHus ¥ IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.
JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

I/I3MepeHHe OTHOCUTEIBbHOMN BIAKHOCTH BO3yXa.

Pa3nes 4. DinekTpoamHaMuka
Tema 1. dnexkmpocmamuxa

ONIeKTpu3anusa Tel. OJNEeKTpUYecKuid 3apsa. JlBa BHAA DIEKTPUUYECKUX  3apAJIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJIHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsnoB. 3akoH Kynona. TodeuHbI  3I€KTpUYECKM  3apsi.
Onektpuuyeckoe mnone. Hampsoxk€HHocTh anekTpuueckoro mnois. [lpuHnumn cynepnosuuun
AIEKTPUYECKUX MOJIeH. JINHUKM HANPS)KEHHOCTHU IIEKTPUUECKOTO MOJIS.

PaGora cun QJICKTPOCTATHYICCKOI'0  IMOJIA. Ilorenuman. Pa3HOCTP NOTEHIIUAIOB.
HpOBO,Z[HI/IKI/I " JUIJICKTPUKHU B DJICKTPOCTATUYICCKOM II0JIC. I[I/IBJICKTPI/I‘-ICCKH.}I MPOHUITACMOCTD.

OnekTpoéMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IJIOCKOTO KOHAEHcCATopa. JHEeprus
3apsKEHHOT0 KOH/IEHCaTopa.



TexHHUYecKkne YCTpPOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: IJIEKTPOCKOI, JIEKTPOMETP,
JIEKTPOCTaTUYECKas 3allUTa, 3a3eMJIEHHUE 3JIEKTPONPUOOPOB, KOHJAEHCATOP, KOIUPOBAJIBHBIN
anmnapar, CTpyMHBINM IIPUHTED.

Llemoncmpayuu

Y CTpOoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

BzaumopeiicTBue Ha3IEKTPU3OBAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEIl.

ITpoBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DNEeKTpoCTaTUYECKAasl 3allUTa.

JIMdIIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBHCHMOCTD 3JICKTpOéMKOCTI/I INIOCKOI'0  KOHACHCATOpa OT IUIomaavd IIJIaCTUH,
pacCTodHuA MCKAY HUMHU U I[HSJIGKTpH‘lGCKOﬁ IMPOHNIaCMOCTHU.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannslit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPHUUECKOrO TOKa. MICTOYHHMKM TOKa.
Cwuita Toka. [TocTOSSHHBIN TOK.

Hanpsokenue. 3akon Oma 17151 ygacTka LIETH.

BHeKTpI/I'-IeCKoe COITPOTUBJICHHC. y,ZICJ'II)HO@ COIIPOTHUBJICHUE BCIIIECTBA.
HOCJ’IG}IOB&TGJ’IBHO@, napajjiCJIbHOC, CMCIIAHHOC COCAMHCHUE ITPOBOJHHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DONEeKTPOABMKYIIasl CHUjla U BHYTPEHHEE CONPOTUBIICHUE UCTOYHHMKA ToKa. 3akoH Oma s
MOJTHOM (3aMKHYTOH) asieKTprueckoil nenu. KopoTrkoe 3amMbIkaHUe.

SJ'ICKTpOHHaﬂ IMPpOBOANMOCTD TBépI[LIX METaJI0B. 3aBUCUMOCTh COIIPOTUBJICHUA MCTAJIJIOB
OT TCMIICPATYPHI. CBCpXHpOBOI{I/IMOCTB.

DneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPHUMECHas MPOBOJUMOCTH TOJYIPOBOJTHUKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynpoBoIHUKOBBIE TPHUOOPHI.



DJIEKTPUYECKUH TOK B pacTBOpax M paciuiaBax »dJIEKTPOJUTOB. JIEKTPOIUTHUYECKAs
JUCCOLMAIUs. DIEKTPOIIN3.

DJIEKTpUUYECKU TOK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOSATENIbHBIN pa3psia. MonHus.
ITma3zma.

TexHu4eckue yCTponCTBa U MPAKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTar,
HUCTOYHHMKH TOKa, »JJEKTPOHArpeBaTeibHbIE MPUOOPHI, 3SJIEKTPOOCBETUTEIBHBIC MPHOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAaKyyMHBIH  JHUOA, TEPMUCTOPBI W  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

H?:MGpGHI/Ie CHJIbI TOKA W HAIIPSIKCHUS.

3aBHCHMOCTD COIIPOTUBJICHUA NWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, ILJIOINAAU
IMOIICPCUYHOI'0 CCUCHUA U MaTCpHaJla.

CwMmenranHoe COCIUMHCHUC ITPOBOJHHUKOB.

[IpsiMoe u3MepeHue 3NIEKTPOABMKYILEH cuibl. KOpoTkoe 3aMblKkaHHME TraJlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTh BO3AYXa.
OaHOCTOPOHHSIS MPOBOJIUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3yyenne cMEMaHHOTO COCIMHEHNS PE3UCTOPOB.

N3Mepenne  NEKTpOABMKYLIEM CHJIBI HCTOYHHMKA TOKA U €r0  BHYTPEHHETO
CONPOTHUBJICHHUS.

HabGnronenue anexTponusa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCYHIECTBISETCS C Yy4€TOM
COACPIKATCIIBHBIX MEXKIPEAMETHBIX CBSI3E C KypcaMn MaTE€MaTuKH, 6I/IO.]'IOFI/II/I, XHUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimusi, CBSI3aHHbIE C W3YYEHMEM METOJOB HAyYHOI'O I103HAHUS:

sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUecKas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICITb, H3MEPCHHE.



Mamemamuxa: permieHUE CHUCTEMBbl  ypaBHEHWW, JHWHEHHas ¢QyHKOMs, Mmapadona,
runep6ona, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXJAECTBO, BEKTOPbHl U HUX MPOEKIMH HAa OCHU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: Mexannueckoe IBUXKEHHE B JKUBOW mpupoje, Auddysus, ocMoc, TeriooOMeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEAaun, TEIJIOBOE PABHOBECHE), FICKTPUUYECKUE SIBJICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, YKUJIKOCTEH M Tra30B, BJIEKTPHUYECKUE
CBOICTBa METAJIOB, JIEKTPOJUTUYECKAS TUCCOLMAIYS, TaJlbBaHUKA.

l'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeodOpa3oOBaHKE JBIKEHHIA C UCIOJIH30BAHUEM MEXAHU3MOB, YUET TPCHUS B
TEXHUKE, MOIIUIHUKK, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CrOpaHus, IapoBas TypOuHa, OBITOBOM
XOJIONWIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJy4YEHUSI COBPEMEHHBIX MAaTepHalloB, B TOM YHUCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE PUOOPHI, TaJIbBAHUKA.

11 KJIIACC

Pa3nen 4. daexkTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHuThl. B3auMoJelCcTBHME MOCTOSHHBIX MarHMTOB. MAarHutTHoOe MoJie.
BekTop mMarHuTHOM MHAYKIMH. [I[puHIMN Cyniepno3nuy MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
nHayKnuu. KapTuHa ATMHUN MarHUTHOW MHIYKIWU MOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe mojie MpoBOJHUKA ¢ TOKOM. KapTWHa JIHMHMA WHIYKIUMHW MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MoAylb M HampaBlieHHE. J[BHKEHHE 3apsHKEHHOW YacTUIbl B
OJIHOPOJAHOM MarHuTHOM mose. PaGora cuibl Jlopenna.

SIBneHue DIEKTpOMAarHUTHOM MHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM HWHAYKIUH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHON MHAYKIuu Dapajes.



BuxpeBoe anexkTpuyeckoe mose. DIEKTPOJABIKYIIAS CUJIa HHIYKIUU B MPOBOIHHKE,
JBUXKYIIEMCS IIOCTYIATEIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHayKTUBHOCTH. SIBJI€HHE CAMOMHIYKIIUU. DJIEKTPOIBHKYIASl CHJIa CAMOMHTYKIHH.
DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

Texuudeckue yCTpOfICTBa U HOPAKTHYICCKOC TNPHUMCHCHUC. TIOCTOSAHHBLIC MArHHWTHI,
QJICKTPOMArHUTBI, 3JICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JIECMCHTAPHBIX YaCTUL, UTHAYKIIUOHHA I1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM.
JluHUY MHIYKIIUYA MarHUTHOTO TOJIS.
B3aumozeiicTBue ABYyX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeH11a Ha MOHBI JIEKTPOJIUTA.
SIBlIeHNE DNEKTPOMAarHUTHOW MHAYKIUH.

IIpaBuno Jlenna.

3aBHCHMOCTD SJICKTpOI[BI/I}KyHIef/'I CHUJIbl UHAYKIIUK OT CKOPOCTU H3MCHCHUSA MArHUTHOI'O
IIOTOKa.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne MarHuTHOrO MOJISI KATYIIKH C TOKOM.

Hccnenoanue neicTBus MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.

HccnenoBanue sBICHUSI BHCKTpOMaFHHTHOﬁ HHAYKIUU.

Pa3gen 5. Koj1ie0aHus M BOJIHBI



Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus

Konebarenbnass cucrema. CBOOOAHBIE MeXaHWUYeCKHe KoJiebanus. [apMoHUYECKue
koneOanus. Ilepuwon, uacrora, ammuutyna u  (asa kosneOanuid. [IpyXKUHHBI MasSTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHHMYECKHX KojeOanuil. IlpeBpaiienue sHepruu
IIPU TAPMOHUYECKUX KOJICOAHHUSX.

KonebGarenbuplii kKOHTYp. CBOOOJHBIE D3JIEKTPOMAarHUTHBIE KOJEOaHUS B HJICATHLHOM
KOeOaTeIbHOM KOHType. AHAJOTUST MEXAYy MEXaHWYECKUMU U DIEKTPOMArHUTHBIMU
koneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUU B HCATHHOM KOJeOATCIBHOM

KOHTYpE.

[IpencraBienne o 3aryxaroumx KojeOaHMsIX. BBIHYXICHHbIE MeXaHUYECKHUE KOoJeOaHMs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennblil Tok. CHHYycOMAANbHBIN NEpEMEHHbIA TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIIIUTYHOE U IEHCTBYIOLIEE 3HAUEHNUE CUJIBI TOKA U HAIIPSYKEHUS.

Tpanchopmarop. [IpousBonacTBo, mepemaaya U MOTPEOICHUE AIIEKTPUUYECKOW HSHEPTUU.
OKOJIOTUYECKHE PUCKH IpU IPOU3BOJCTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUS

QJICKTPOSHCPIUN B MOBCEIHEBHOM KU3HU.

TexHuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPUMCHCHUC! BHGKTpI/I‘ICCKI/Iﬁ 3BOHOK,
TCHEPATOp NEPEMCHHOTO TOKA, JIMHHUU 3JICKTPOIICpEaay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTenbHON cucTeMbl (IPYKHHHBIN MU MaTeMaTHYeCKHA
MasITHHK).

Hablmronenue 3aryxaronmx KojgeOaHuid.
HccnenoBaHre CBONCTB BBIHYKIEHHBIX KOJIeOaHUH.
Habmronenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIEC KOIeOaHusI.

OcmumnorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocie0BaTeIbHOM COCAMHEHUH PE3UCTOpa, KATYIIKA WHAYKTUBHOCTH H
KOH/JICHCATOpA.

Mosienb TUHUY 3IIEKTpoIIepeladH.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTH IICPpUOJa MaJIbIX KOHCGaHI/If/’I T'py3a Ha HUTU OT AJIMHBI HUTHU U
Macchl rpys3a.



HccnenoBanne TmepeMEHHOTO TOKa B IEMH W3 IOCJIEAOBATEIbHO COSAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKW U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmHbvle 60JIHb
MexaHu4eckre BOJIHBI, yCJIOBHS pacnpoctpaneHus. [lepuon. CkopocTh pacnpocTpaHeHUs
U januHa BoONHBL [lomepeunble W mponaosibHBIE BONHBL MHTepdepeHmus u mudpaxius

MEXaHUYCCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIOBUS W3JIYYEHHS 3JIEKTPOMAarHUTHBIX BOJH. Bzaumuas
opueHTanus BekTopoB E, B, V B anekrpomarnuTHOi BonHe. CBOWCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpPa)XCHHE, MPEJIIOMIICHUE, Mospu3anus, Aaudpakus, wuaTepdepennus. CKOpocTh

QJICKTPOMAaruuTHBIX BOJIH.

[Ikana 37€KTPOMAarHUTHBIX BOJIH. IIpuMeHEeHHe 37IE€KTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHUs. Pannonokanusi.
DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHUuyecKkne YCTpONCTBA M TMPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, Paaap, PaauoONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPeIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeHny u AUPpaKkiud MEXaHHUECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYIOH W YacTOTOM
KOJIeOaHUiA.

HccnenoBaHnne  CBOWCTB  DJIEKTPOMArHUTHBIX  BOJIH:  OTPaXKEHHE, IPEIIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepGepeHIns.

Tema 3. Onmuka

I'eomeTpuyeckas onrtuka. [IpsMonuHeiiHOe pacpoCTpaHEHHE CBETA B OJTHOPOJHOM cpelie.
JIyd cBeta. ToyeuHBIN UICTOYHUK CBETA.



OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. l[locTpoeHue n300pakeHUU B TIJIOCKOM
3epKase.

[Ipenomnenue cBeTa. 3akOHBI TMpeJIOMIICHHS cBeTa. AOCOMIOTHBIA  MOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MOJMHOTO BHYTPEHHETO
OTPaKEHUS.

Hucniepcus cera. CrioskHbINM cocTaB Oenoro cBera. L[Ber.

Cobupatomue U pacceuBaroliue JUH3bl. ToHkas nuH3a. DOKycHOE paccTosHHE U
ONTHYECKasl chiia TOHKOHM JMH3bL. [locTpoeHne n3o0paxeHuii B cCOOMparouX U PacCenBaIOIINUX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas onrtumka. WaTepdepenmms cBera. KorepeHTHbIE WCTOYHHKH. Y CIIOBUS
HaAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX

KOTCpCHTHBLIX HCTOYHUKOB.

Hudpaxknus csera. JudpakuuoHHas pemérka. YciaoBHE€ HaOJIOAEHUS TJIaBHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHu4yeckne yCTpPOWCTBAa W MPAKTHYECKOE TPUMEHEHWE: OYKH, Jiyna, (oroammapar,
NPOEKIMOHHBIN  anmapar, MHKpPOCKOI, TeJIeCKON, BOJIOKOHHAs ONTHKa, JU(PPaKIHOHHASL
peméTKa, OIAPOU/I.

Jlemoncmpayuu

[TpsimonuHENHOE pacHpOCTPaHEHUE, OTPAXKEHUE U IpelIoMieHHe cBera. Onruyeckue
npuOOpBI.

[TonHOE BHYTpeHHee oTpaskeHHe. MOoens CBETOBOIA.
UccnenoBanue CBOMCTB N300paKeHUM B JIMH3aX.

Monenu MEKPOCKOTIA, TEIECKOTIa.

Hab6mronenue untepdepeHium cera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TorydeHue CeKTpa ¢ TTOMOIIBIO PU3MEI.

[TomydyeHue cnekTpa ¢ TOMOIBI0 TU(PPAKITMOHHON PEIIETKH.

Habmionenue nosisipu3aiy cBeTa.



Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
M3mepeHue nokasaTeis IpeioMIICHHs CTEKIIA.
HccnenoBanue CBOWCTB N300paKECHUN B JIMH3AX.

HabGnronenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH

['paHunbl MPUMEHUMOCTH KJacCU4ecKoll MexaHuku. llocTynarsl crnenuaibHOW TEOpUU
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBETa B Bakyyme, MPUHLUII
OTHOCUTEILHOCTHA DHUHINTENHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILCHUE IJIUHBI.

3Hepr U U UMITYJIBC peHHTHBHCTCKOﬁ qaCTHUIIBL.

CBs3b MacChI C 3H€pFHCfI " UMITYJIbCOM peHﬂTHBHCTCKOﬁ HYaCTHUIIBI. 3H€pFI/I$I ITOKOA.

Pa3zpnen 7. KBanToBas pusunka
Tema 1. Dnemernmol K6anmoeoii onMuKu

®oronsl. ®opmyna [1nanka cBsiz3u SHEPrUM (POTOHA C €r0 YACTOTOM. DHEPTUS U UMITYJIbC
dboToHa.

OtkpeiTue u wuccienoBanue Goroddpdexkra. Omnbitel  A. [I'. CromeroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmTeitna s Gpororddexra. «KpacHast rpanuna» gorosddexra.

Hasnenue cera. OnbiTe [1. H. JIeOenena.
XUMHUYECKOE JENCTBUE CBETA.

TexHuueckue ycTpoHCTBa U NPAKTHUUECKOE NpUMEHEHHe: (OTOAIEMEHT, (POTOAATUHK,
COJIHEeYHast OaTapest, CBETOAHO/.

Jlemoncmpayuu
®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHETO GoTorddexra.

CBeToauoI.



Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Omnbitel Pesepdopna mo paccesauro o -gactuil. [lnanerapHas
mozenb atoMa. [locrynarer bopa. U3nyuenue u normnomeHue GOTOHOB IpU MEPEXoje aroma C

OJIHOTO ypOBHS »Hepruu Ha Jpyroil. Buasl crnextpoB. CrekTp ypoBHEH 5HEpruu aroma
BOZOpPOJA.

BosHoBbie cBoiicTBa yactuil. Boauel ae bpoinsa. KopnyckynspHO-BOJHOBOW JTyalu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYeHHE.

TexHudyeckue yCTpPOMCTBA M INPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIbHBIA aHaIu3
(criexTpockort), 1a3ep, KBAaHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3JIYUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, JIOKa3bIBaAOIIIE CIIOKHOCTD CTpOEHUSA sapa. OTkphITHE
paauoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHno cocraBa paaAuoakKTUBHOTO H3IIYUYEHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3TydeHus. BiusHue pagnoakTHBHOCTH Ha JKUBBIC OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HykmonHas monens snpa [ eiizenOepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniag. DIeKTPOHHBIM M MO3UTPOHHBIM OeTa-pacmaa. ['amMma-uznydyeHue. 3aKOH
PaTMOaKTUBHOTO pacraja.

DHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. JleneHue U CUHTE3 SAED.

SAnepupiii  peaktop. TepmosimepHblii cuHTe3. [IpoOaeMbl W MEpPCHEKTUBBI  SIESPHOM
AHEPTreTUKHU. DKOJOTUYECKUE ACTIEKTHI SJI€PHON SHEPIETUKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.



Mertonbl HaOMIOEHNS U PETUCTPALIMH YIEMEHTAPHBIX YACTHII.
OyHaMeHTaIbHbIE B3aUMOAeHcTBUS. EnquHCTBO (hrsnueckol KapTUHBI MUpA.

TexHUYECKHE yCTPOWCTBA M MPAKTUYCCKOE MPUMEHEHHE: JO3UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu
CuéTynK MOHMU3UPYIOLIUX YACTHUII.
Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (hoTorpadusiM).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbl  pa3BUTUS  acTPOHOMHUHU. [IpHKIIagHOE H  MHUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMHUH.

Bun 3Bé31H0r0 HeOa. Co3Be3us, spKUe 3BE3/IbI, INIAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu ConHia u 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTepI/ICTI/IKI/I. I[I/Ial"paMMa «CHGKTpﬂJ’IBHBIfI KJIaCC — CBCETHMOCTDB». 3BéSI[BI
[JIABHOM MOCJIEIOBATEILHOCTU. 3aBUCUMOCTb «Macca — CBETUMOCTbY» JUIS 3BE3] TIJIABHOU
MOCIIeIOBaTeIbHOCTH. BHyTpeHHee crpoeHne 3BE3a. CoBpEeMEHHBIC TIPEICTABIICHUS O

MMPOUCXOKACHUU 1 5BOJIFOIIUA COJ'IHI_Ia U 3BE3I. OTaIbl )KU3HU 3BE3 .

Mneunsiii [1yTs — Hama ["anaktuka. [lonoxenue u neuxkenune Conuua B ['anaktuke. Tumsl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX TalaKTHK.

Bcenennas. Pacumpenue Bceenennoit. 3akon XaO6na. Pa3z6eranue ramaktuk. Teopus
Bbonsioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie mpobieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmronennss HEBOOPYKEHHBIM TTIa30M C UCIOJIB30BaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPECIICHUSI TTOJI0KEHUS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHs

CeBepHOro nosymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.



O6o0maronee NnoBTOpeHne

Ponp ¢Qu3uku u acTpOHOMUU B SKOHOMHYECKOW, TEXHOJIOTMYECKOW, COIMAIBLHOW U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
IpeJICTaBICHUN 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B 00IIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MemnpeuMeTHHe CBA3H

N3yuenne kxypca ¢usuku 06a3oBoro ypoBHs B 11 Kkilacce ocymiecTBisieTcss ¢ y4€ToM
COACPIKATCIIbHBIX MCEKIIPEAMCTHBIX CBsI3EH C KypCaMu MAaTCMAaTUKU, 6I/IOJIOI‘I/II/I, XHUMHU,
reorpauy U TEXHOJIOTHH.

Mesicnpeomemnuvie nousimusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO TO3HAHUS:
sBIICHUE, HAy4YHbIA (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHMH, TPUTOHOMETpUYECKUE (YHKLHUHU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPHl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTApHBIX (DYyHKIIMIA,
IPU3HAKU 0J00MS TPEYTOJILHUKOB, ONPEEICHNE ILIOMAU TUNIOCKUX (PUryp U 00bEMa TeElL.

buonocus: snekrpuyeckue SBICHUS B JKUBOM MpHUpPOJAE, KojedaTeabHbIe IBUKEHHUS B
JKUBOW TPUPOJE, ONTUYECKHUE SIBICHUS B JKUBOM INPUPOJE, NEHUCTBHE DPAJMALMM Ha JKUBBIC
OpraHu3MBl.

Xumusa: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN pelIETKH, CIIEKTPAIbHbBIN aHAIU3.

l'eocpaghus: MarHUTHBIE TOJOCAa 3€MJIM, 3aJI€KU MarHUTHBIX pyn, GoTochEMKa 3eMHOU
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: MMHAKW ~ DJIEKTPOIIEpENAy, TE€HEpaTop  IEPEMEHHOI0  TOKa,  BIIEKTPOJBHUraTeb,
WHIYKIMOHHAs Teuyb, pajap, paldonpuéMHUK, TEIEBH30p, aHTeHHa, TenedoH, CBU-neub, MpOEKIHMOHHBIHN
anmnapar, BOJIOKOHHas ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pusuka» Ha ypoBHE CpenHero ooOuiero oOpa3zoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE PE3yNbTaThl OCBOEHMs ydeOHoro mpenmera «®Dusuka» JOJKHBI OTpPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMil, IO3UTHBHBIX BHYTPEHHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3alliid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIUTAHUS:

Cc(hOPMUPOBAHHOCTh  TPAXKAAHCKOM TO3UIMU  OOyd4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

MPUHITHE TPAJUIIUOHHBIX OOIIEYEeTIOBEUECKUX TYMAHHUCTHUYECKUX M JE€MOKPATUYECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO CSITENbHOCTh B HHTEpEcax Tpa)KJIaHCKOrO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTEIHbHOM OpraHU3aIlnu;

YMCHUC B3aHMO)IeﬁCTBOBaTB C COOWAJIbHBIMHM HMHCTUTYTAMH B COOTBE€TCTBUU C HX
(I)YHKI_II/ISIMI/I 1 Ha3HA4YCHUECM,

TOTOBHOCTB K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) NIATPHOTHYECKOTO BOCIIUTAHUS
c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHKEHHSIM POCCUHUCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;



CIIOCOOHOCTH OLIEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEIHHOCTH YYEHOTO;

OCO3HAHHWE JMYHOTO BKJIA(a B IIOCTPOEHHE YCTOWIHUBOTO OYIyIIEro;
4)3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MIPUCYIIETO
buznueckoil Hayke;

5) Tpy10BOro BOCIIMTAHUS:
UHTEpEC K pasnu4HbIM cdepaM NpoPecCUOHANBHON AESITeNbHOCTH, B TOM UHUCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpIIATh OCO3HAHHBIM BBIOOp OymymIei

HpO(i)CCCI/II/I H PCAJIM30BLIBATDH COOCTBEHHBIE )KU3HEHHEIE IIJIaHBbI,

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHHMIO M CaMOOOPa30BaHUIO B 00JacTH (PU3HMKH HA
HMPOTSKCHUH BCEH KU3HHU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS S

C(OPMUPOBAHHOCTh SKOJOTMYECKOH KYNBTYphl, OCO3HaHHE TJIO0ATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIJAHUPOBAHUE M OCYIIECTBIICHUE ACHCTBUN B OKPYXKAIOIIEH CpPEele Ha OCHOBE 3HAHMS
1eJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacmimpCeHrue OIblTa JACATCIbHOCTH 3KOJIOTHYEeCKOM HAIpaBJICHHOCTU Ha OCHOBC
HMEIOIIUXCS 3HaHUM O (1)I/IBI/IK€;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSI:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAaHUEC ICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B ITPOLICCCC U3YUYCHUA (I)I/I3I/IKI/I
OCYIICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIIBCKYIO ACATCIIBHOCTE HHAWBUAYAJIIBHO U B T'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe eliCTBHS

Ba3oBble JJornueckue aeiicTBuA:



CaMOCTOSITENIbHO (OPMYJUPOBAaTh M aKTyalM3UpoOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OonpeacIATh HEIN ACATCIBHOCTH, 3a4aBaTh MapaMETPbl U KPUTCPUU UX JOCTHIKCHU A,
BBIABJIAATh 3aKOHOMEPHOCTH U ITPOTHBOPEYHA B paCCMaTPpHUBACMBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUAX

pa3palaThIBaTh IUIAH PELIeHUs MPOOIEeMBbl C YUETOM aHAIN3a UMEIOLIMXCS MaTepUaIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTBb KOPPEKTHBBI B JACATCIBHOCTH, OLCHHBATH COOTBETCTBUC PE3YJIBTATOB LCIIAM,
OLICHUBATb PUCKU HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHSIX pEAJbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPCATUBHOC MBIIIJICHUC IIPU PCIICHUHN JKU3HCHHBIX npo6neM.
ba3oBble nccienoBarebCcKue AeiCTBHUA.

BJIAJICTh HAayYHOW TEPMHUHOJIOTHEH, KIFOYEBHIMH TMOHATHAMU U METOJIaMH (hHU3HUecKOil
HaYKU;

BJIaJI€Th HaBbIKAMM y4eOHO-HCCIIEeI0BATEIbCKON U MPOEKTHOM NEATETbHOCTH B 00JacTH
(bu3uKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMOMCKY METO/I0B PELICHHs 3a1a4
(bu3nYeCcKOro cofepxKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJIQ/IETh BUAAMU JESTEIBHOCTU IO IOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpEeTalu,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B Pa3IMYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4HCIE INpHU
CO3aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TIPUYMHHO-CIIEJICTBEHHBIE CBSI3U W aKTyaJIM3MpOBaTh 3aJady, BBIIBUTATb
TUIOTE3y €€ peUleHMs, HAaxOIUThb AapryMEHThl Ui J0Ka3aTelbCTBA CBOMX YTBEPXKICHHUU,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHATIM3UPOBATH IMMOJIYYCHHBIC B XOA€ PCHICHUA 3aJ]a4r PE3YIbTAaThl, KDUTHYCCKN OLICHUBATH
X JOCTOBEPHOCTH, TIPOrHO3UPOBATE USMCHCHUEC B HOBBIX YCIIOBUAX,

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON NEATENbHOCTH, B TOM
quciIe IPU U3Y4YeHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEAJIAraTh OPUTMHAIBHBIE ITOAXObI U PEILICHHUS;

CTaBHUTb HpO6HCMBI 1 3a71a4u, JOIYyCKAIMHE aIbTCPHATUBHBIC PCIICHU.



Patora ¢ undopmanmeii:

BJIaACTb HAaBBIKAMU ITIOJIYUCHUS PIH(l)OpMaI_[I/II/I (bI/IBI/I‘-IeCKOI‘O COACpKaHUd U3 MCTOYHHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOMCK, aHaliM3, CHUCTEMAaTU3aLUI0 U
MHTEpIpEeTario HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IPEIICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BAaTh CPCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTHEHBI, PECYpCOCOEepEeKeH s, IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

CO3/1aBaTh TEKCThI (DM3MUYECKOTO COJCpKAHMUA B pPAa3NU4HBIX (opmatax ¢ ydérom

Ha3HaYeHus WHGOpPMAlMM U UEJNEeBOM ayAUTOpPHM, BBIOMpas ONTUMaJbHYIO GopMy
MIPEACTABJICHUS U BU3YaTU3AIINH.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:
OCYIIECTBIISITh OOIIEHNE HAa YpOKaxX (PU3UKH U BO BHEYPOUHOH JCATEIHHOCTH,
pacro3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX CUTYallui U CMATYATh KOH(MDIUKTHI;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX AEUCTBUM C y4€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

MNpUHHUMATL LCIU COBMECTHOM ACATCIIBHOCTH, OPraHU30BBIBATL W KOOPAHWHHUPOBATH
ﬂeﬁCTBHH mo eé JOCTHIXKCHHIO: COCTaBJIATH IIJIaH ,I[CflCTBPIfI, pacnupeacsATb poJii C y‘-IéTOM

MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJla M KaKJOTr0 y4aCTHHKA KOMaHJbl B OOIIUNA pe3yibTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeajiaratb HOBBIC ITPOCKTHI, OLICHUBATH HWACU C IMO3UIUU HOBU3HBLI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHWICCTBJIATL TIO3UTUBHOC CTPATCTUYCCKOC TMOBCACHUC B PA3JIMYHBIX CHUTyallUAgX,
IMPOSABJIATE TBOPUYECTBO U B006pa}KeHI/Ie, OBITh WHUIUAaTUBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS



Camoopranu3amnus:

CaMOCTOATCIIbBHO OCYHICCTBJIATL IMO3HABATCIIbHYIO ACATCIILBHOCTL B obactu (1)I/I3I/IKI/I )41
ACTPOHOMUM, BbIABIIATDH HpO6J'IeMBI, CTaBUTDb U (bOpMYJ'II/IpOBaTI) COOCTBEHHEIE 3aa4u,

CaMOCTOSITENIbHO COCTABJIATh IUTAH PENICHUs PAcuETHBIX M KA4YeCTBEHHBIX 3aJ1ay, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOHOCTEH U MPENOYTEHUM;

JIaBaTh OIEHKY HOBBIM CUTYAaIIHIM;

pacuIMpsATh paMKH Y4eOHOTO IIpeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATh €ro, Oparh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HPYyIUIUH B obmactu (pu3mkwy,
HIOCTOSTHHO ITOBBIIIATh CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJILHBIH HHTEJJIEKT:

JAaBaTb OIICHKY HOBLIM CHUTYyallUsAIM, BHOCHUTHb KOPPCKTHBBI B JCATCIBHOCTb, OLICHUBATH
COOTBCTCTBUC PCIYJIIBTATOB LECJISIM;

BI1aACTh HaBbIKaMU MO3HABaTEIbHOMN pe(l)HeKCI/II/I KaK OCO3HaHHsd COBCPIIACMBIX ,Z[eI\/'ICTBI/II\/’I
N MBICJIUTCIIBHBIX MMPOIECCOB, UX PE3YJIbTATOB U OCHOBaHI/If/'I;

MCIIOJIb30BaTh NPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

NpUHUMATD ce0sl, MTOHMMast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB EATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU.

B npouiecce nocTrxkeHMs TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrPAMMBI IO (PU3UKE TS
YPOBHSI CpeAHero obuiero oOpa3oBaHusi y 0OydYaIOIIMXCSl COBEPILIEHCTBYETCS 3MOIMOHAIbHBIN

WHTEJUICKT, MPE/OoIaralomuii chopMupoBaHHOCTD:

CaMOCO3HaHUSsI, BKIIFOYAIOIIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHE,
BHJICTh HAIPaBJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;



caMOperyJIupOBaHus, BKJTIOYAIOIIETO CaMOKOHTPOIIb, yMeHHe MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
MU3MEHEHUSIM U MPOSIBIISITH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMHM, BKJIKOYAIOLIEH CTPEMIICHHE K JOCTHKECHHUIO LIEIU M YCHEXY,
ONTHUMH3M, HHULIMATUBHOCTH, YMEHUE ICHCTBOBATH UCXOMs U3 CBOUX BO3MOXKHOCTEH;

OMIIaTHUH, BKJ'IIOLIaIOIHeﬁ CIIOCOOHOCTh ITOHMMATh OMOIMOHAJIBHOC COCTOJAHUC OPYIux,
YUYUTBIBATH €TI0 MIPHU OCYHICCTBJICHUN 06H_I€HI/ISI, CIIOCOOHOCTH K COYYBCTBHUIO U COICPCIKNBAHULIO,

COLMAIBHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C APYTHMHU
JFOAbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.



IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyuenus B 10 kiacce npeqMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEPax pojb U MECTO (UMK B (POPMUPOBAHUH COBPEMEHHOM
HAyYHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPaKTHUYECKOU
JIeITEeIILHOCTH JIFOICH;

YUUTBHIBaTh TPaHULbl MPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJIEIe: MaTepuaabHas
TOUYKa, MHEpLUAIbHAs CHUCTEMa OTCY€Ta, a0COIIOTHO TBEPIOE TENO, UACAIBHBIM ra3, MOJIENIU
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TeJ, TOUEUHBIH AJIEKTPUUYECKHUI 3apsia NpU pelIeHUH
¢duznueckux 3a1ay;

pacnio3HaBaTh (U3NYCCKUE SBJICHHUS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BeUIeCTBAa M DIEKTPOIUHAMUKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TIPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJCHUE TeT,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojaeicTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tesl NMpHU HarpeBaHUU
(oxJaxaeHun), TeMJI0BOE PaBHOBECHE, UCTIApPEHUE, KOHICHCAIUS, IaBJICHHE, KPUCTAILIIH3AIHS,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, MOBBIIIEHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
COCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpPOLECCAX, DJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OMMUCBIBATh MCXAHUUYCCKOC ABHIKCHUC, HCIIOJIB3YA (1)I/IBI/I‘~IGCKI/I€ BCJIMYHHBI: KOOpAWHATA,
IyTh, NCPEMCUICHUEC, CKOPOCTh, YCKOPCHUEC, MACCa TEjia, CUJId, UMITYJILC TCJId, KUHCTHYCCKAA
SHEprusd, INMOTCHIHUAJIbHAA OJOHEPTHA, MCXaHUYCCKas pa60Ta, MCXaHUYCCKasA MOINHOCTL, IIpH
OMMCAaHUKW TPABUJIBHO TPAKTOBATH (1)1/131/I‘ICCKI/II71 CMLBICJI HUCIOJB3YEMBIX BCIWMYMUH, HX
0003HaUYCHHS U CIANHUIBI, HAXOAHUTb (I)OpMyJ'IBI, CBA3BIBAOIINEC TAHHYIO (bI/ISI/ILICCKyIO BCIIMYHUHY
C ApYTUMHU BCINYHNHAMU,

OMMUCBIBATH HM3YYCHHBIC TCIIJIOBBIC CBOICTBA TEII M TECIUIOBEIC SABJICHUA, HCIIOJIB3YyA
(I)I/I3I/I‘-ICCKI/IC BCJIMYHHBI: JaBJICHUC Tas3a, TCMIICPATypad, CPpCAHAA KHUHCTUUYCCKAA OHCPIrusa
Xa0TUYCCKOro ABHIXKCHHUA MOJICKYJ, CPEAHCKBaApaTHU4YHAA CKOPOCTH MOJICKYJ, KOJUYCCTBO
TCIJIOTBHI, BHYTPCHHSSA SHCPIUs, pa60Ta rasa, KOB(b(i)I/II_II/ICHT IIOJIC3HOT'O HeﬁCTBHH TCIIJIOBOI'O
ABUTATCIIA; IIPU ONMMCAHHUU ITPAaBHUJIbHO TPAKTOBATH CbI/ISI/I'-IeCKI/Iﬁ CMBICJT UCITOJIB3YEMBIX BCJIWYHMH,
UX O00O03HAYCHUS U CAWHUIBI, HAXOIUTb (I)OpMYJ'ILI, CBA3BIBAIOIIUC JAHHYIO (I)I/I3I/I‘{CCKYIO
BCJIIMYHHY C APYTUMH BECIUYMHAM,

ONKCHIBATh M3y4YEHHBIE JJIEKTPUUYECKHE CBONCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBICHUS
(TIportecchl), UCTONb3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsisl, dJIEKTPUUYECKOE IOJIe,
HANpsDKEHHOCTh TIOJISl, MOTEHILMAal, Pa3sHOCTh IOTEHUMANOB; TpPU OINUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUCHUS W EIMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHMUMHY C APYTHUMU BETUYUHAMU;



aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, WUCHOIb3ysd (PU3NUECKUE 3aKOHBI H
MPUHIMIIBL: 3aKOH BcemupHOro Ttsarorenus, |, |1 u Il 3akonsr HproToHa, 3akoH coxpaHeHUs
MEXaHHYECKON SHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, PUHITUI CYIEPIIO3UIINN CHJI, IIPUHITUTT
pPaBHONPABUsI HHEPIMAIBHBIX CHCTEM OTCUETA, MOJICKYJIIPHO-KHHETHUECKYIO TEOPHIO CTPOCHHS
BEIICCTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEIHEH KWHETUYECKOW JHEPIHMH TEIUIOBOTO JIBHIKEHUS
MOJICKYJ C aOCOJIFOTHOW TeMIlepaTypoi, MEPBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHCHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCIOBUS (IPaHUIIbI, 00J1aCTH) IPUMEHUMOCTH;

O00BACHATL OCHOBHEBIE IIPUHIUIIBI HeﬁCTBHﬂ MalllvH, HpI/IGOpOB N TCXHUYCCKUX YCTpOﬁCTB;
pa3jindaTtb yCJIO0BUA UX 0€30I1aCHOr0 UCIIOIL30BaHUS B MMOBCEIHEBHOM KU3HU,

BBITIOJIHATH IKCIIEPUMEHTHI MO HCCIEIOBAHUIO (PU3MUYECKUX SIBJICHUH M TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUil, Mpu SToM  (HOpMyIHpOBaThH
npobnemy/3agady M TUNOTE3y Y4EeOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILECTBIIATh MpSIMbIE M KOCBEHHbIE H3MEPEHUs (GU3UUYECKUX BEIMYMH, IpPU 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HUCIOJIb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

HCCIICO0BATh 3aBUCUMOCTU MCIKAY (1)I/I3I/I‘-ICCKI/IMI/I BCJIIMYMHAMHU C UCITOJIb30BAHUCM ITPSAMBIX
H3M€p€HHI>i, IIpyU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (1)I/IKCI/Ip0BaTb PE3YIbTAThI HOHy‘lGHHOﬁ
3aBUCHUMOCTH @)HSI/I‘ICCKI/IX BCJIMYHMH B BHJIC Ta6J'II/III u Fpa(l)I/IKOB, J€J1aTb BBIBOJbI I10
pe3yiibTaTaM UCCICAOBAHUA;

coOuoiaTh MpaBwiia 0€30MacHOTO Tpylda MNpH NPOBEJCHUM HCCIEAOBAaHUM B pamkax
y4eOHOro OSKCIIEPUMEHTA, Y4eOHO-UCCIIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOpaTOPHOr0 000PYAOBaHUS;

pemiatb pacu€THbIE 3aJa4d C SIBHO 3aJaHHOM (HU3MUECKOW MOJENbI0, HCHOJb3Ys
(du3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHallM3a YCIOBHS 3a7auydl BHIOMpATh (PU3NYECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMBbIE IJs €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYeCcKOi BEIMUHHBI,

peliath KauyeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMOUKY
PacCyXXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

WCIIONIh30BaTh TMPU pEIICHWH YYeOHBIX 3aJad COBPEMEHHBIE HH(GOPMAIIMOHHBIC
TEXHOJIOTHUH JUIsI TOMCKA, CTPYKTYPHPOBAHUS, WUHTEPIPETAIMN U TPEICTABICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOW HWH(POPMAIIMK, TOJYYEHHONW U3 pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOTydaeMyto HH()OPMALIHIO;

NPUBOAUTH MPUMEPHI BKIIA/JAa POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

HCIIOJIL30BAaTh TCOPCTUUYCCKUC 3HAHUA 110 (1)I/I3I/IKC B HOBCG,Z[HCBHOI71 KU3HU I
obecrieueHust 0€30MMaCHOCTH TIPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXPAaHEHHUS 3I0POBbS U COOJIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHMS B OKPY KaIOIIEH cpee;



paboTaTh B rpyMIe C BHIMOIHEHUEM PA3IUUYHBIX COLUATBHBIX POJICH, IIaHUPOBATh PaboTy
IpYONbl, palMoOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsIX, aJleKBAaTHO OLIEHUBATHh BKJIAJ KaXKJIOTO M3 YYACTHUKOB TPYIIIBI B
pelleHne paccMaTpuBaeMoi IPOOIEMBI.

K xonny oOyuenust B 11 kJiacce mpeIMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

JeMOHCTPUPOBATh Ha MPUMEPax pojb U MECTO (U3MKUA B (POPMUPOBAHUH COBPEMEHHOM
HAay4yHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU M TE€XHOJIOIMH, B IPAKTHYECKOH
JeSITeILHOCTH JIFO/ICH, IETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YYUTHIBATh TPAHUIBl TMPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJICNICH: TOUYCHHBIH
JNIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SJCpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'0O SIJpa MPU pelIeHnH (PU3HUECKUX 3a1au;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (IIPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA M KBAaHTOBOHM (DM3HMKH: AJICKTPUYECKas MPOBOIUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aHUMOJCHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAs
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBWXKYIIUICS 3aps,
AIEKTPOMArHUTHBIE KOJICOAHUsI M BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKECHUE,
nperomiieHue, WHTephepeHnus, audpakinus W TMOJSPU3ANUAS CBETa, JUCICPCHUS CBETa,
dorornekrpudeckuit 3¢dext (pororddekr), cBeToBOE NaBleHNE, BOZHUKHOBEHHE TUHEIYATOro
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAsI U MICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONMCHIBATh M3yUEHHBIE CBOMCTBa BelECTBA (AJIEKTPUUYECKHE, MAarHUTHBIEC, ONTUYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) U IJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, JJIEKTPUUECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Ammnepa, cuia JlopeHlia, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHs JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4yacToTa KosieOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U CHjla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMAarHUTHBIX
KosieOaHui, (OKYCHOE pacCTOSIHUE€ M ONTHYECKass CWJa JIMH3bI, MPU OMHCAHMU TPaBHIBLHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIBb3YEMbIX BEJIWYMH, HUX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONHKCHIBATh M3y4YCHHBIE KBAHTOBBIC SIBIICHHS M TPOLECCHI, HUCHOJIB3ysd (U3NUYECKUE
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMAarHWTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, MEpPUOJ ToJypacmajia, SHEPIrHsl CBSI3U aTOMHBIX S€p, MPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX OO0O3HAUeHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOUIME JIAHHYIO (DU3MYECKYI0 BEIMUYMHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HaUeHUE (PU3UUECKON BEITUYHHBI;

aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, HUCHOIBb3yd (DU3MUYECKHE 3aKOHBI U
OpUHIUNBL:  3akOH OMa, 3aKOHBI IOCJIEAOBAaTEBHOIO U IApaJlJIeIbHOTO  COEJUHEHUS
IIPOBOJHUKOB, 3akOH JIKoymsa—JIeHnma, 3aKOH JJIEKTPOMAarHUTHOM  MHIYKLUH, 3aKOH
HOPSAMOJIMHEHMHOTO PACHpPOCTPAaHEHUsI CBETAa, 3aKOHBI OTPA)KEHUSI CBETA, 3aKOHbBI IPEIOMIIEHUS
CBETa, ypaBHeHME OWHIITEHHa Ui (QoTodddeKrTa, 3aKOH COXPAHEHHsS SHEPrHH, 3aKOH



COXpAaHECHHSI HMITYJIbCa, 3aKOH COXPaHCHHs JJCKTPUYECKOrO 3apsaa, 3aKOH COXpaHEHUs
MaccoOBOTO YHCJa, MOCTynaTthl bopa, 3aKOH paguoakTUBHOTO pacmajia, MpU STOM pPas3iinvaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKCHHE W YCJIOBUS (TPAHMIIBI,
00J1aCTH) TPUMEHUMOCTH;

OIpesieNIATh HAIpaBJICHWE BEKTOpa MHAYKLIUU MAarHUTHOTO IOJS MPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTDH U OIHCHIBATh U300paXKEHUE, CO3]aBaEMOE IIJIOCKUM 3€pPKaJIoM, TOHKOM JTMH30M;

BBINOJIHATh 3KCIIEPUMEHTHI 10 HCCIECIOBAHUI0 (U3NYECKUX SIBICHUH W TIPOLIECCOB C
UCTOJNB30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEPEHUH: TMpH 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOKI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE HW3MEPEHUs (PHU3MUECKUX BEIWYHH, TPH STOM
BbIOMpPATh ONTHUMAJbHBII CIIOCOO H3MEPEHUs M HCHOJb30BATh HM3BECTHBIE METOIbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCHMOCTH (PU3MUYECKUX BEIMYUH C MCIIOJIb30BAHHEM IPSIMBIX H3MEPEHUN:
IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYUYEHHOM 3aBHCUMOCTH
¢u3nUeckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI IO pe3yiabTaTam
UCCIICI0BAHNS;

coOuoiaTh MpaBwiia 0€30MacHOTO Tpylda MpH TNPOBEACHUM HCCIEAOBAaHUM B pamkax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTEIbCKOM ¥  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PYAOBAHMUS;

pemath pacy€THble 3aJaud C SIBHO 33JaHHOM (PU3MYECKONM MOJAENbIO, HCIOJIb3YS
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4Hl BIOUPATh (PU3HUECKYIO
MOJIeb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (OPMYJIbl, HEOOXOIWMBbIE s €€ pelIeHus,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYecKOi BEIMUHHBI,

pemarh KauyeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SIBJICHNUS,

UCIIONIb30BAaTh MpPHU pEIIeHWH Y4eOHBIX 3aJad COBPEMEHHbIe HH(POpPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPUPOBAHHS, MUHTEPHPETAlMH U MpPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OPMaIINIO;

OOBICHSITH IPUHOMUIIBI }IGI\/'ICTBI/IH MalInuH, HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB, pas3inyaTtb
YCJI0BUSA UX 0€30I1aCHOr0 UCIIOIb30BaHUs B HOBCCI[HCBHOfI JKHN3HH,

NPUBOUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bCHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUI;

HCIIOJIL30BATh TCOPCTUYCCKUC 3HAHHUA 110 (1)I/I3I/IK€ B HOBCGI[HGBHOfl KU3HU OJIA
obecrieueHnst 0€30MMaCHOCTH TIPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJISI
COXPaHEHHUS 3I0POBbS U COOJIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHUSI B OKPYIKAIOIIEH Cpefie;



paboTaTh B IrpymIe ¢ BHIMOIHEHUEM PA3IUYHbBIX COI[MAIBHBIX pOJIeH, IUIaHUPOBATh paboTy
IpYONbl, palMoOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JEATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsIX, aJleKBAaTHO OLIEHUBATHh BKJIAJ KaXKJIOTO M3 YYACTHUKOB TPYIIIBI B
pelleHne paccMaTpuBaeMoi IPOOIEMBI.



TEMATHUYECKOE NNTAHNPOBAHUE

10 K/ZIACC
Ne HaumenoBanue pasnenoB v TeM MPOrpaMMbl KonuuectBo yacos OnekTpoHHbIe (U(POBEIC) 00pa30BaTEIBHBIC
/I Bcero KonTtposnbhbie IIpaktuueckue pecypcsl
paboTHI paboTHI

Pa3nea 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS

11 ®u3KKa ¥ METOJbI HAYYHOT'O IIO3HAHUS 2 bubmumorexa [IOK
https://m.edsoo.ru/7f41bf72

Wroro no pazneny 2

Pasznen 2. MEXAHUKA

2.1 Kunematuka 5 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

2.2 JlunaMuka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 18

Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMHUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU 9 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOIUHAMUKH 10 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

3.3 ArperatHble cocTosiHMS BelecTBa. MazoBble S bubnnorexka [JOK

nepexobl https://m.edsoo0.ru/7f41bf72

Wroro no pazneny 24

Pa3nen 4. JIEKTPOJIMHAMUKA

4.1 | DmekTpocTaTuka 10 1 bubmmoreka [IOK
https://m.edsoo0.ru/7f41bf72

4.2 ITocTosiHHBIN 31eKTpUYeCKUi TOK. TOKH B 12 1 bubmuorexa [IOK

Pa3INYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE BpeMs 2
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| OBILEE KOJIMYECTBO YACOB ITO IPOTPAMME | 68 | 3 3
11 KNACC
No HanmenoBanme pa3zienoB v TEM IPOTPaMMBbI KonmgecTBo acoB DnekTpoHHBIE (TTU(GPOBBIC) 00pa30BaTEIIHHBIC
/o Bceero KontponbHbie [IpakTrueckue pecypcel
paboThl paboThI
Paznea 1. JIEKTPOJANHAMHUKA
1.1 MarnutHoe nose. DJIeKTpoMarHuTHast 11 1 3 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKIIHSI
Wroro no pasneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHUYeCKUe U IICKTPOMArHUTHBIC 9 1 bubnuorexa LIOK https://m.edsoo.ru/7f41c97c
KoseOaHus
2.2 MexaHUYeCKUE U DJICKTPOMArHUTHBIC BOJIHBI 5 1 bubnmnorexa [IOK https://m.edsoo.ru/7f41c97c
2.3 Ornruka 10 3 bubnuoreka LJOK https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 24
Pa3gea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
3.1 OcHOBBI cIeHaNbHOM Teopun 4 1 bubimmoreka [IOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJILHOCTH
Hroro no paszneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTHKH 6 bubnnorexa I{TOK https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToma 4 bubimoreka [{OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 bubnunoreka [IOK https://m.edsoo.ru/7f41c97c
Hroro no pasneny 15
Paznea 5. JIEMEHTBI ACTPOHOMHNHU U ACTPO®U3INKU
51 | DneMeHTbI aCTPOHOMHH U ACTPOGH3HUKH 7 1 | Bubuorexa LIOK https:/m.edsoo.ru/7f41c97¢
Wroro no pazneny 7
Paznea 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 | OGoGmaromee NoBTOpEHHE 4 | Bu6mmoreka LIOK https://m.edso0.ru/7f41¢97¢
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7

ITPOTPAMME
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NOYPOYHOE NNAHUPOBAHUE

10 K/ZIACC
Ne Tema ypoka KonnuecTBo yacos OJeKTpoHHbIE TU(PPOBBIE
/11 Bceero | KontposbHbie IIpakTHueckue o0Opa3oBaTenbHBIE PeCypPCHI
paboTHI paboTHI
1 ®dusuka — Hayka o npupoje. Hayunbsie MeTOAbI MO3HAHUS 1 bubmuorexa [IOK
OKPYXXAaIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
2 Posib 1 MecTO ¢u3uKu B pOPMHUPOBAHUU COBPEMEHHOM 1 bubnuoreka [IOK
HAYYHOH KapTHHBI MHpPa, B PAKTUYECKOW JCATSIBHOCTH https://m.edsoo.ru/ff0c33e6
Joneu
3 Mexanuueckoe aBrxeHue. OTHOCUTEIbHOCTD 1 bubnuoreka [IOK
MEXaHUYeCKOro ABmwxkeHus. [lepemerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHue
4 PaBHOMEpHOE NPSAMOJIMHENHOE TBUKEHHE 1 Bbu6moreka [JOK
https://m.edsoo.ru/ff0c3620
S PaBHOyCKOpeHHOE MPSAMOIMHEIHOE ABUKEHNE 1 bubmmnoreka [HOK
https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y cKopeHue CBOOOTHOTO MaICHHS 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. /[BuxeHre MaTepuaabHOMN 1 bubmmnoreka [HOK
TOYKH 10 OKPY)KHOCTH https://m.edsoo.ru/ffOc3ada
8 [punnun otHocuTenbHOCTH ["anunes. nepuuanbHbie 1 bubmmnoreka HOK
cucreMbl orcyera. [lepBrlit 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuina. [Ipunnun cynepnosuiuu cui. Bropoit 1 bubnuotexa [JOK
3aKoH HpIoTOHA /1 MarepralbHON TOUKH https://m.edsoo.ru/ffOc3be8
10 | Tpernii 3akoH HproTOHA [T MaTepHaIbHBIX TOYEK 1 bubmuorexa [IOK
https://m.edsoo.ru/ff0c3be8
11 | 3akon BcemupHoro tsarorenus. Cuna Tspkectu. [lepBas 1 bubmuorexa [IOK
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 | Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0c3el8
13 | Cuna tpenus. Koapdunment tpenns. Cuna 1 bubmmoreka [JOK
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COIIPOTUBJICHUS ITPU ABMXKCHNM TCJIA B XKUJKOCTHU WJIM I'a3c

https://m.edsoo.ru/ffOc3f76

14 | TlocTynarenpHOE M BpamareabHOE IBUKEHNE a0COIIOTHO Bu6mumotexa [JOK
TBEPAOrO Teaa. MomeHT cuiibl. [leuo cuibl. YeaoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOIO TENa

15 | UmMmynbe MaTepuaaIbHOW TOYKH, CUCTEMBl MaTePUATBbHBIX bu6muoreka [IOK
To4eK. IMITynbC CHITbI. 3aKOH COXPaHEHHUST MMITYJIbCa. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE IBIKEHUE

16 | PaboTa u MomHOCTb criibl. KuHeTHUYECKast SHEprHs Bu6muotexa [JOK
MaTepHaIbHOK ToukH. Teopema 00 M3MEHEHUU https://m.edsoo.ru/ff0c4502
KMHETUYECKOW YHEPTUH

17 | [NoTenumansHas 3ueprus. [loTeHIMaIbHAS SHEPT U bu6nuorexa [IOK
yrpyro aehopMUPOBaHHOM NPYXHUHBL. [loTeHIaTbHAS https://m.edsoo.ru/ff0c461a
SHEPrus Tena BOJIM3H MOBEPXHOCTH 3eMIIn

18 | I[ToreHuManbHbBIE U HENOTEHIMAIBbHBIE CUIIbL. CBA3b bubmnoreka IIOK
pabOThl HEMOTEHITHAIBHBIX CHJI ¢ U3MEHEHUEM https://m.edsoo.ru/ff0c478c
MEXaHUYCCKON IHEPTHH CUCTEMBI TeJI. 3aKOH COXPAaHCHUS
MEXaHUYECKON YHEPTUH

19 | JIaboparopnas pabota «VcciaenoBanue CBsI3u padOTHI
CHWJIBI C U3MEHEHHEM MEXaHUUYECKOI SHEepPTruu Tena Ha
IPUMEpE PACTSHKCHHSI PE3HHOBOTO JKT'yTa)

20 | KonrpomnbHas padora no teme «Knnemaruka. J[nHamuka. bubmuoreka [JOK
3aKOHBI COXpAaHEHHsI B MEXaAHHUKE) https://m.edsoo.ru/ffOc4b74

21 | OCHOBHBIE MTOJIOKECHUS MOJICKYIISIPHO-KHHETHIECKOM bubnuotexa [JOK
teopuu. bpoyHoBckoe apmxkenue. uddysus https://m.edsoo.ru/ffOc4dc2

22 | XapakTep ABMKEHUS W B3aUMOJICHCTBHS YaCTHI]

BerecTBa. MoJieiu CTpOSHUs Ta30B, KUAKOCTEH U
TBEPJBIX TEI

23 | Macca monekyi. KonmdectBo BemectBa. [TocTosiHHast
ABoraapo

24 | TemnoBoe paBHOBecHe. Temrieparypa u e€ u3MepeHue.

[IIxana remneparyp Llenbcus

25 | Upeanbhsiii ra3 B MKT. OcHoBHOe ypaBHeHHe MKT bubnunorexa LIOK

https://m.edsoo.ru/ffOc4fde

26 | AOcoioTHas TeMIepaTypa Kak Mepa CpeaHeH bubnmmoreka [JOK
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KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYJ. Y paBHEHHUE
MenpaeneeBa-Knanelipona

https://m.edsoo.ru/ffOc511e

27 | 3akoH JlanmbToHa. I'a30BbIe 3aKOHBI
28 | JlaboparopHas pabota «lcciaemoBanrue 3aBUCIMOCTH
ME/1y ITapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO ra3a»
29 | M3onporecchl B UICATBHOM ra3e U ux rpaduueckoe Bu6mumoteka [JOK
npeCTaBIeHNE https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHS SHEPrHs TEPMOIMHAMHIECKON CHCTEMBI U Bu6muotexa [JOK
crocoObl €€ m3menenus. KonuuecTBo TemioTsl 1 pabora. https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs SHeprus 0THOATOMHOTO HEaTbHOTO Ta3a
31 | Buasl Temionepeaaun bu6nmorexa LIOK
https://m.edsoo.ru/ff0c5c36
32 | YuenbHas TEII0EMKOCTh BelecTBa. KoIM4ecTBO TEII0ThI bubnuorexa [IOK
npu Temionepeaade. AauabaTHbIN MPoIece https://m.edsoo.ru/ff0c5c36
33 | IlepBblii 3aKOH TEPMOAMHAMUKY U €TI0 IPUMEHEHUE K Bbu6mmoteka [JOK
U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 | HeoOpaTHMOCTB MPOIIECCOB B MpHpoe. Bropoii 3akox bubmuoreka [JOK
TEPMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 | Ilpunamun neticteus u KITJ[ TerioBoi MamHel bubanoreka LIOK
https://m.edsoo.ru/ff0c600a
36 | Iuxu Kapuo u ero KITJ]
37 | DKonornveckue mpoOIeMbl TEIUIOIHEPTETUKU
38 | O6obmaronmii ypok «MonekyinspHas ¢usnka. OCHOBBI bubmmoreka [JOK
TEPMOJIMHAMHKHY https://m.edso0.ru/ff0c6938
39 | KontponpHas pabora o teme «MonekynsipHas Gpusuka. bubmuorexa [IOK
OCHOBBI TEPMOTHTHAMHUKHY https://m.edsoo.ru/ff0c6a50
40 | ITapooOpa3oBanue u KoHAeHcanus. Vciapenue u kumeHue bubmuorexa [IOK
https://m.edsoo.ru/ff0c63b6
41 | AGcomoTHAs M OTHOCHUTENbHAS BIAXHOCTh BO3yXa. bubmuorexa [JOK
Hacpiennsiii map https://m.edsoo.ru/ff0c64d8
42 | Teépnmoe Teno. Kpucrammmueckue 1 aMmopdHBIe Tena. bubmuoreka [JOK
AHHM30TPOITUS CBOWCTB KPUCTAIIOB. JKUIKHE KPUCTAILITHI. https://m.edsoo.ru/ff0c65f0
CoBpeMEHHbIE MaTepUaJIbl
43 | TnaBneHWe W KPUCTAILTU3ANM. Y IeJbHAs TEIIOTa but6mmoreka [IOK
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maBiaeHus. CyomuManms

https://m.edsoo.ru/ff0c6708

44 | YpaBHEHUE TEIUIOBOTO OayiaHca bubmmoreka [JOK
https://m.edsoo.ru/ff0c6820
45 | DnekTpuzanus Ten. DIEKTPUUSCKuii 3apss. JBa Buga bubmmoreka [JOK
9JIEKTPHUECKUX 3aPsIIOB https://m.edsoo.ru/ffOc6bcc
46 | TIpOBOHUKH, AUDIICKTPUKH U TTOTYITPOBOJHUKH. 3aKOH Bu6mumoteka [JOK
COXpaHCHHMSI SJIEKTPHUECKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 | B3aumoneiictBue 3apsaaoB. 3akoH Kynona. Toueunsrii Bu6muotexa [JOK
SIIEKTPHUYCCKUI 3apsi https://m.edsoo.ru/ffOc6ced
48 | HanpsokEHHOCTB AIIEKTPHUYECKOTO 1oJist. [IpuHIm Bbu6moteka [JOK
CYIEPIO3UIIMHU EKTPUUCCKUX MoJiel. JIuaun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
49 | Pabora cun anekrpocrarndeckoro nosist. [lorenmman. Bbu6moteka [JOK
Pa3HOCTh NOTEHIIMATIOB https://m.edsoo.ru/ffOc6f00
S0 | IIpOBOJHHKH M AMAIEKTPUKH B SJIEKTPOCTATHYECKOM Bbu6mmoteka [JOK
noje. JIusnekTpudecKkas MpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 | DmekrpoémrocTs. Konmencatop bubmmoreka [JOK
https://m.edsoo.ru/ff0c7126
52 | DeKTPOEMKOCTH TUIOCKOTO KOHIEHCATopa. DHEPTHUs bubmmoreka [JOK
3apsDKEHHOTO KOHZEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 | JlaboparopHas padora "V3amepeHue eKTPOEMKOCTH
KOHJeHcaropa"
54 | IlpuHIMN OeCcTBUS M TPUMEHEHHE KOH/IEHCATOPOB,
KOTIMPOBAJILHOTO aIiapara, CTPYHHOTO MpUHTEpa.
DJIEeKTpOCTaTUYECKAs 3alIuTa. 3a3eMIICHUE
JIEKTPONPUOOPOB
55 | DIIeKTPUYECKUT TOK, YCIOBHSI €0 CYIIECTBOBAHHUS.
[TocTostaubIit Tok. Cuna Toka. Hanpsbxenue.
Conportusienue. 3akoH Oma JJ1s1 ydacTKa e
56 | IlocnemoBarenpHOE, TApALICIEHOE, CMEIIIAHHOE bubnuoreka [JOK
coeMHEHNE MPOBOTHUKOB. JlabopaTopHas paboTa https://m.edsoo.ru/ff0c74f0
«/3yvyeHne cMeraHHOTO COCTMHEHHUST PE3UCTOPOBY
57 | PaboTa 1 MOIIHOCTb JIEKTPUYECKOIO TOKA. 3aKOH bubmuotexa [IOK

Jxoyns-Jlenna

https://m.edsoo.ru/ff0c7838
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58 | Bakon Oma Ju1sl MOJTHOM (3aMKHYTOH) JICKTPHUYECKOM 1 bubnuotexa [JOK
nenu. Koporkoe 3ambikanue. JlaboparopHas paborta https://m.edsoo.ru/ff0c7ae0
«3mepenune DJ1C UCTOUHMKA TOKA U €T0 BHYTPEHHETO
COITPOTHBIICHUS

59 | DieKTpOHHAS MPOBOAUMOCTH TBEPBIX METAILIIOB. 1
3aBUCUMOCTh CONPOTUBIICHUS METAJIOB OT TEMIIEPaTyphI.
CBepXITpOBOJIMMOCTh

60 | DnekTpuueckuii TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX 1
y4YKOB

61 | INoxynpoBOAHUKH, UX COOCTBEHHAsI U IPUMECHAS 1 Bbu6motreka [JOK
npoBoaAuMOCTh. CBOICTBa p—N-miepexoa. https://m.edsoo.ru/ffOc84ae
[losynpoBoIHUKOBBIE TPUOOPHI

62 | DneKkTpUYeCKU TOK B paCTBOPAX M paciiiaBax 1 bubanorexa [JOK
SJIEKTPOJIUTOB. DICKTPOIUTHUCCKAS TUCCOIIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIH3

63 | DmekTpudeckuii TOk B razax. CaMOCTOSTEIbHBIA U 1 bubmmoreka [JOK
HECaMOCTOSTENbHBIN pa3psa. Monaus. [Tnasma https://m.edsoo.ru/ff0c84ae

64 | DiekTpuveckue MPUOOPHI U YCTPOMCTBA U UX 1 bubnnorexa [JOK
npakTHYecKoe MpuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacCHOCTH

65 | O6oOmaromwii ypok «JIEKTPOTHHAMUAKAY 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0c88be

66 | KonrpomnbHas pabora 1mo TeMe «JIeKTPOCTaTHKA. 1 bubmuoreka [JOK
[MocTostHHBI ek TpUYecKuit TOK. TOKH B pa3IHMYHbBIX https://m.edsoo.ru/ff0c8a8a
cpemax»

67 | PesepsHslii ypok. KoHTponbHas pabora rmo teme 1 bubmuoreka [JOK
"JIeKTpoIMHAMHKA" https://m.edsoo.ru/ff0c8c56

68 | PesepsHslii ypok. O6o0maronmii ypok o remam 10 1 bubmuoreka [JOK
KJacca https://m.edsoo.ru/ff0c8f6c
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11 KNACC

Ne Tema ypoka KonnuecTBo yacos DNeKTpOHHBIE HU(PPOBEHIE
n/n Bcero | KonTposbHbie IIpakTrueckue o0pa3oBaTeIbHBIE PECYPCHI
paboTHI paboTHI
1 ITocTOosIHHEBIE MArHUTHI U X B3aUMOIEHCTBUE. MarHuTHOE 1 bubnmoreka [IOK
nosie. Bektop MarauTHOM MHAYKIMU. JIMHUY MarHUTHOW https://m.edsoo.ru/ff0c9778
WHIYKIHH
2 MarHuTHO€ 10JIe IPOBOJHMUKA ¢ TOKOM. OnbIT DpcTena. 1 Bu6mmoreka [JOK
B3anMoeiicTBrE IPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 Jlaboparopnas pabota «3ydeHre MarHUTHOTO MOJs 1 1 bubnnorexa [JOK
KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
4 JleficTBME MarHUTHOTO TOJIsI HA TPOBOAHUK ¢ TokoM. Cuiia 1 1 bubnuoreka [{OK
Awmrnepa. JlaboparopHas padota «/ccnenoBanue nqeicTBHs https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»
S JleficTBHEe MarHUTHOTO TIOJISL HA JIBHKYIIYIOCS 3apSKEHHYIO 1 bubmmoreka [JOK
yactuily. Cuna Jlopenma. Pabora cwiel Jlopenna https://m.edsoo.ru/ff0c9df4
6 DneKTpoMarHuTHas HHAYKIHs. [TI0TOK BeKTOpa MarHUTHOU 1
uHaykuud. DJC uHAYKIMHU. 3aKOH 31€KTPOMarHUTHOM
nHaykiuu dapanes
7 JlaGopatopHnas pabota «lccnenoBanue siBiIeHus 1 1 bubmuoreka [IOK
AJIEKTPOMArHUTHON MHYKIIHNY https://m.edsoo.ru/ffOcal50
8 WNupyktuBHOCTE. SIBnenue camonnaykuuu. 31C 1 bubmuoreka [IOK
CaMOMHAYKIMH. DHEPTHUsi MArHUTHOTO TIOJIS KATYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T0JIe
9 TexHHUYECKHE YCTPOHUCTBA U X TPUMEHEHHUE: TTIOCTOSTHHBIC 1
MarHMThl, JIEKTPOMArHUTHI, SJIEKTPOABUTATEb,
YCKOPHUTEIH JIEMEHTAPHBIX YACTHI], MHIYKIIMOHHAS TIeYb
10 | O6o6maromuii ypok «MarHuTHOE TOJIE. 1 bubmmoreka [JOK
DNeKTPOMarHuTHAsE WHAYKIIHSD) https://m.edsoo.ru/ffOcab82
11 | KonTpompHas pabota mo Teme «MarHuTHOE ToJe. 1 1 bubmuoreka [IOK
DNeKTPOMarHuTHAS WHAYKIIHSD) https://m.edsoo.ru/ffOcad58
12 | CBoOogHBIC MeXxaHHUYECKHE KoieOaHus. [apMoHUYecKre 1 bubanoreka [JOK

KosiebaHus. YpaBHEHHE TAPMOHHYECKUX KOJICOAHUH.

https://m.edsoo.ru/ff0caf06
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[IpeBparnenue suepruu

13 | Jlabopatopnas pabora «VccienoBaHue 3aBUCUMOCTH
MepUOJIa MaJIBIX KOJIeOaHMid Tpy3a HA HUTHU OT JIJTMHBI HUTH
Y MacChl Tpy3a»

14 | KoneOarenbHbIi KOHTYP. CBOOOIHBIC 3JICKTPOMArHUTHBIC bubnuorexa [JOK
KOJIeOaHHS B MJICATTbHOM KOJICOATEIbHOM KOHTYpE. https://m.edsoo.ru/ff0cb820
AHaIOrust MeX1y MEXaHHYECKHUMH U 3JICKTPOMAarHUTHBIMA
KOJICOaHUSMU

15 | ®dopmyna TomcoHa. 3aKOH COXpAHEHUS SHEPTHH B bubmmoteka [JOK
UJICATLHOM K0JIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4

16 | [IpencraBieHue 0 3aTyXarOUMX KOJICOAHUSX. bubnunorexa [IOK
Beinyx/1eHHbIC MeXaHHYeCKUe KoeOanus. Pe3oHaHc. https://m.edsoo.ru/ff0cbb86
BbIHYXICHHBIE 2JICKTPOMAarHUTHBIC KOJICOAHUS

17 | Ilepemennslif Tok. CHHYyCOMJAIbHBII IEPEMEHHBIH TOK. bubnmnorexka HOK
MOIIHOCTh TEPEMEHHOTO TOKa. AMIUTUTYIHOE https://m.edsoo.ru/ffOchd34
JCWCTBYIONIEE 3HAUCHHE CHIIBI TOKA W HAITPSKEHHUS

18 | Tpauchopmarop. [IpousBoacTBO, Iepeada u NoTpedIcHIE
JIEKTPUUYECKON YHEPTUHU

19 | YcrpoiicTBO U IpakTHYECKOE MPUMEHEHHE AIICKTPUIECKOTO bubnuotexa [JOK
3BOHKA, FTeHepaTopa NepeMEHHOr0 TOKa, TMHUN https://m.edsoo.ru/ffOcc324
AIIeKTponepeaayd

20 | DkojorMYecKre PUCKH MPH MTPOU3BOICTBE DICKTPOIHEPTUH.

Kynerypa ucnonbs30BaHus SJIEKTPOIHEPTUH B
MOBCETHEBHOMW KU3HU

21 | MexaHWYeCKHE BOJHBI, YCIIOBHS PaCIPOCTPaHEHHS. bu6muoreka [JOK
[Tepuon. CkopocTh pacpoCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab54
[Torrepeynsle ¥ TPOIOIBEHBIE BOJTHBI

22 | 3Byk. CkopocTh 3Byka. [ poMKOCTb 3ByKa. BricoTa TOHa. bubmmoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

23 | DAEeKTpOMarHUTHBIE BOJHBI, UX CBOHCTBA H CKOPOCTb. bubmuorexa [JOK
[1Tkaya 3JeKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0

24 | [IpuHIMITBI PAANOCBS3U U TENEBUICHUS. Pa3BuTHE CPENCTB
cBs3u. Pagnostokamust

25 | KonTponbHas padota «KoneOaHus U BOJTHBD) bubnmmoreka [JOK
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26 | [IpsmonuHEtHOE pacIpOCTpaHEHUE CBETa B OHOPOTHOM Bu6muoteka [JOK
cpene. Toueunslit ncTouHMK cBeta. JIyd cBeta https://m.edsoo.ru/ff0cd350
27 | OtpaxkeHHe CBeTa. 3aKOHBI OTpaxkeHus cBera. [locTpoeHue bubmmoreka [JOK
M300paKCHMIA B TUIOCKOM 3€pKaJie https://m.edsoo.ru/ffOcd4e0
28 | IIpenomienue cBera. [loHOE BHYTpEHHEE OTPayKCHUE. bubmmorexa LIOK
ITpenenbHBIi Yroil MOJIHOTO BHYTPECHHETO OTPaKEHUS https://m.edsoo.ru/ffOcd7f6
29 | JlabopartopHast pabota «3mMepeHue mokasaress bubmmoreka [JOK
PEIOMIIEHHUS CTEKIIA https://m.edsoo.ru/ffOcd67a
30 | JIunzsel [Toctpoenne nzobpaxenuii B muna3e. DopMmyiia bubmmorexa [JOK
TOHKOM JINH3bI. Y BEINYCHUE JINH3BI https://m.edsoo.ru/ff0cddle
31 | JlabopatopHas pabota «/ccienoBanue CBOMCTB
M300paXKCHUI B TMH3AX)
32 | Iucnepcust cBeta. CioxHbBIN cocTaB Oenoro cBeta. L[BeT.
Jlaboparopnas pabota «Habmonenne nucnepcun CBETay
33 | Unrepdepennus crera. Judpakius cera. bubnnorexa [JOK
JndpakunonHas perérka https://m.edsoo.ru/ff0ced22
34 | IlonepedHoCTh CBETOBBIX BOMH. [lonspusanus cBeta bubmuoreka [IOK
https://m.edsoo.ru/ff0cf02e
35 | Ontuyeckue mpuOOPHI U YCTPOHCTBA M YCIOBUS UX
0€30MacHOr0 NPUMEHEHUS
36 | ['paHMIIBI IPUMEHUMOCTH KIIACCHYECKOW MEXaHUKH. bubmuoreka [IOK
[TocTynarel cielagbHON TECOPUU OTHOCHTEILHOCTH https://m.edsoo.ru/ff0cf862
37 | OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHUE bubnnorexa [JOK
BPEMEHHU M COKpAIICHHUE JUTHUHBI https://m.edsoo.ru/ff0cfad42
38 | DHeprus U UMITYJIbC PEISATHBUCTCKON YacTHIIBI. CBSI3b bu6muoreka [JOK
Macchl ¢ JHEPTUed 1 UMIYJILCOM. DHEprus MOKos https://m.edsoo.ru/ff0cfc68
39 | KonTponbHas padota «Ontruka. OCHOBBHI CTIEIUAITBHOM bu6muoreka [JOK
TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 | ®otonsl. ®opmyna [Inanka. DHEprus u UMIyYIbC HOTOHA bu6muoreka [IOK
https://m.edsoo.ru/ffOcfel6
41 | Orkpeitre u uccnenoanne Gorodrpdexra. OmbiTer A. I, bubnuotexa [JOK
Cronerosa https://m.edsoo.ru/ffOcffc4
42 | 3akonbl porodrddekra. YpaBHeHHE DUHINTEHHA JUTS bubnmmoreka [JOK
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dbotodrddekra. «KpacHas rpanuay horodddexra

https://m.edsoo.ru/ff0d015e

43 | Masnenune ceeta. Onbitel I1. H. JIeOeneBa. Xumudeckoe bubnuorexa [JOK
neiicTBHe cBETa https://m.edsoo.ru/ff0d04a6
44 | TexHUUYECKUE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE:
(dhoTodeMeHT, (HOTONATUNK, COTHEUHAs OaTapes,
CBETO/INO]
45 | Pemenue 3a1a4 o teMe «DJIEMEHTHI KBAHTOBOI OIMTUKN but6mmoreka [IOK
https://m.edsoo.ru/ff0d0302
46 | Moaenb aroma Tomcona. OnbiTel Pesepdopaa o bubnnorexa [JOK
paccesiHuio o-yactuil. [InanerapHas Mosieb aToMa https://m.edsoo.ru/ff0d091a
47 | Tlocrynatel bopa bubnuoreka [IOK
https://m.edsoo.ru/ff0dOafa
48 | 3nydenue u noryomeHne GOTOHOB MpH MEPEX0e aToMa ¢ Bbu6moteka [JOK
OJTHOTO YPOBHS SHEPTHHU HA JIPYroii. Buisl criekTpos https://m.edsoo.ru/ff0d0afa
49 | BonHOBBIE cBOIicTBa yacThil. BomHs! 1e bpoits. Bu6mmotreka [JOK
Kopmyckynspao-BonHOBOM ayanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE M3ITyYCHHE
50 | OTkpeiTHe paguoakTuBHOCTH. OnbITH Pe3epdopaa mo bubmuoreka [IOK
OMPEICIICHUIO COCTaBa PaIOAKTHBHOTO U3JIYUCHUS https://m.edsoo.ru/ff0d0fd2
51 | CgoiicTBa anbda-, 6eta-, raMma-u3nyyeHus. Binusuue
PalMOaKTUBHOCTH Ha KHMBBIE OPTaHU3MBI
52 | OTKpBITHE IPOTOHA U HEWTpOHA. M30TOMEI. Anbda-pacna. bubmuoteka [IOK
DJIeKTPOHHBIN M MMO3UTPOHHBIH OeTa-pacnan. ["lamma- https://m.edsoo.ru/ff0d1162
U3Iy4YeHue
53 | DHeprus CBS3W HYKJIOHOB B sifipe. SIepHbIe peakiluH. bubnuotexa [JOK
Snepusiii peakrop. [IpoGiemMbl, TEpCIEKTUBSI, https://m.edsoo.ru/ff0d1356
HKOJIOTUYECKHUE ACTIEKTHI SIIEPHON YHEPTETUKH
o4 | DnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA. MeTO b bubmuoteka [JOK
HAOJIOICHHS ¥ PETUCTPAIIUH JIEMEHTAPHBIX YACTHUII. https://m.edsoo.ru/ff0d0e38
Kpyrnsiii cton «®@yHnameHTanbHble B3aUMOACHCTBUS.
EnuHcTBO ms3nueckoit KapTUHBI MUPay
55 | Bun 3Bé€3mHOTO HeOa. Co3Be3nus, SIpKHe 3BE3BI, TUIAHETHI,
ux BUAMMoe JBruxkeHne. ColnHeyHas cucrema
56 | Conrne. CoHeYHass aKTUBHOCTD. MICTOUHMK SHEPrun
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CoiHna u 38631

57

3BE3/bI, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/1bI [NIABHOM
II0CJIEI0BATENILHOCTU. BHYTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIE NPEACTABIEHUS O IPOUCXOKICHUM U
sBosrou CostHIa U 3BE3]

58

Muneunsiii [yt — Hama ["anaktuka. [lonoxenue u
nerokeHue Comuua B ['anaktuke. ['anaktuku. YEpHbIE IbIPHI
B sJIpax rajJakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopust boibioro
B3pbIBA. PenmnkToBOE M3iydeHue. MeraranakTruka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

Kontponbnas pabota «251€MEHTHI aCTPOHOMUU U
acTpoHU3UKM»

62

O6o6matomuii ypok. Poib ¢pusuku u acTpoHOMUU B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM, COIMAJIbHON B
ATHUYECKOH cdepax AeaTeIbHOCTH YeIOBeKa

63

O606matonuii ypok. Poib 1 Mecto pu3uKu U acTpOHOMUU
B COBPEMEHHOM HAyYHOH KapTHHE MUPa

64

O6o06matomuii ypok. Pois ¢pusndeckoii Teopuu B
(dbopMHpOBaHUH MPEACTABICHUHN O (GU3NUECKOM KapTHHE
MUpa

65

O6o0maromuit ypok. Mecto ¢pu3nueckoil KapTHHBI MUpPa B
00IIeM PSITy COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
NPEICTaBICHUN O IPUPOAE

66

Pe3epBHbIil ypok. MarHuTHOE M0JIE€. DNEKTPOMAarHuTHas
WHIYKIUS

67

PezepBHbIii ypok. Ontrka. OCHOBBI CIENHAIBHON TEOPUH
OTHOCUTEJIbHOCTH

68

Pesepnsrii ypok. KBantoBas (usnka. IneMeHTHI
aACTPOHOMUU U acTPOPHU3UKH

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 10 kmace/ Mskumes I'.51., byxosuer b.b., Corckuii H.H. mox penakiueit
[TapdentpeBoit H.A., Akimoneproe obmectBo «M3natenbeTBo «IIpocBerieHuney
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit

[TapdentneBoii H.A., Akuronepnoe obmectso «M3narensctBo «IIpocsemenne»
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