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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
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 KOHICIIMU MPETNOJaBaHUsl y4eOHOTO
npenvera «®@u3ukay B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue mnporpaMmbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun 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 OOyueHHUs, a TaKKe YYUTHIBAET HEOOXOIMMOCTb 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 (DHU3UKU: JHUYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e conepkanue yueOHoro npeaMera «duznkay 1o rojgaM 00ydeHusl.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyYEHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
MPUMEHSTh HayYHBI METO/1 TO3HAHUS MPYU BHITIOJHEHUH UMHU Y4EOHBIX UCCIIeI0BaHUI.

B ocHOBY kypca (hu3ukH 1751 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, 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.

Hoes eymanumapusayuu. EE peanuzaiysi IpearnosaraeT UCIoIb30BaHHEe T'yMaHUTapHOTO
noTeHImana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3KMKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTMYECKUMHU ITPpoOieMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peaqn3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



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

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3WKHA Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIISIOTCS  (pu3uUeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTHA TEOPHM, Ul ONMHUCAHHS €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 (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PHU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IPOBOJUMBIX JJIsI KOHTPOJSI M OLEHKH, OCYLIECTBIISETCS y4YacTHUKaMU 0Opa30BaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY 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,
HO3BOJISIOIIME NPUMEHSTh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO0 pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau MPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH W TIPOIIECCOB B
OKpY’KaloIIe XKu3HH, TpeOyromume BbIOOpa (DU3WYECKONW MOJENTH Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU 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 COOTBETCTBUUM C MPHUHLIUIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHA.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYAOBAHMS JOJDKHBI OBITH
MIOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

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

e (opMupoBaHME HHTEpPECa M CTPEMJICHUS OOYYalOIMXCAd K HAyYHOMY HW3YYEHHIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE MPEJICTABICHUA O HAyyHOM METOAE TMO3HaHUs | (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK pe3ylbTaTa U3YYeHHUsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHHE YMEHHIA OOBSCHATH SIBIICHUS C HCIIOJIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUN O POIM (PU3UKU JUISI PA3BUTHS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKU U TEXHOJIOTHUM.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

puoOpeTEeHNnEe CUCTEMBbl 3HAHUK 00 00ImMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, SJIEKTPOIMHAMHUKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
GU3MYECKUX SBICHUW B TPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS PA3IMYHBIX 33Jad C SBHO 3aJaHHON (pu3uveckon
MOJICNIbIO, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHuEe (PU3UUECKOU
MOJIENH, aJIEKBATHOM YCIOBHUAM 33]1a4U;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOILIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIQJICHHE METOJaMH CaMOCTOSATEIBLHOTO IUTAHUPOBAHMS U MPOBEACHHUSA (PU3HMUSCKHUX
DKCIIEPUMEHTOB, AaHallM3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM ISl PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JI€ITEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo Gusmnke nepeyeHsb J1abopaTOPHBIX U MPAKTUUECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYMTENb JIeJlaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PabOT U

OTIBITOB C YUETOM WHIUBUAYATbHBIX 0COOEHHOCTEN 00yUYaOLIUXCS.

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pa3zpnen 1. ®u3uka u MeTOABI HAYYHOI'0 IIO3HAHUS
®usnka — Hayka o npupojae. HayuHble MeToabl MO3HaHUS OKpy’Karolero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IPOIIECCE MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mpolieccoB. Hayunble runores3sl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.
Pors m mecto ¢u3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.
Jlemoncmpayuu
AHasiorossle ¥ HU(QPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.



Pa3pnen 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 CUCTEMBbl KoopauHAT. CliokeHue NnepeMenieHUl u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMOJIMHEIHOe NBHKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NIEPEMELICHUS MaTEPUAIBHONW TOYKU OT BPEMEHH.

CBoOoniHOe majieHne. Y CKopeHrne CBOOOIHOTO TaICHUS.

KpuBonuneriHnoe nBuxeHue. J[IBH>kKeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOZYJII0 CKOpPOCTBIO. YTIJIOBasi CKOPOCTb, JUHEHHas ckopocTb. Ilepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHOUIOMETp, JBHXKCHHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE ITEpeJadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[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.

HamnpagsneHnne ckopocTy py JBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yyeHnne HepaBHOMEPHOT'O IBUKEHHUS C LIEJIBIO ONPENEICHUS MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLIEHWS ~ MEXAYy  OyTAMH,  [POWICHHBIMM  TEIOM  3a
IIOCJIEIOBATEIbHBIE PAaBHBIC IIPOMEKYTKH BpPEMEHM IIPH PAaBHOYCKOPEHHOM JBHKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BI3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. IlpuHmmn cynepno3unmu cwil. Btopoil 3akoH HberoToHa mis
MaTepHalIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMUpHOro TsroreHus. Cuna Tsoxectd. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckolbxeHus, kadeHus). Cuna TpeHus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXKEHUS U cuia TpeHus nokos. Koagouiment tpenns. Cuna conpoTuBIeHUS
MIpY JIB>KEHUU Te€JIa B )KUJIKOCTHU WJIU Ta3e.

[TocTynaTensHOE M BpalllaTeIbHOE ABM)KEHHE a0COIFOTHO TBEPOTO TeNa.

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

TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIINIHUKY, JABUKCHUE
HMCKYCCTBEHHBIX CIIyTHUKOB.

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 NTAJCHUH.

CpaBHeHuE CUJI TPEHUS IIOKOSsI, KAUEHUS U CKOJIbKEHMSL.

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 nedopmanuu.

HccnenoBanue yclI0BUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akonbl cOXpaHeHUus 6 MexaHuKe

HNmnynsc MatepralibHOM TOUYKHU (T€da), CUCTEMBl MaTepUaIbHBIX TOYeK. IMITynbc cuiibl U
MU3MEHEHHUE UMITYyJIbCca Teja. 3aKOH COXPaHEHUs UMITYJbCca. PeakTHBHOE NBUKECHHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHepruss mMatepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
DHEPIHUH.

[TorennuanbHas sHeprud. IloTeHumanbHas sHeprus yrnpyro 1eGopMupoBaHHON NPYKUHBI.
[TorennuanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHUYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U INPAKTUYECKOE NPUMEHEHME: BOAOMET, KONEp, NMPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHre aOCONIOTHO HEYNpPYroro yaapa C IOMOUIbIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

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

Paznes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHUHETUUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwxkenue. Qudbdysumsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BemiecTBa. MoJiend CTPOCHHUs Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BElIeCTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosiekyn. KomnuecTBo BeliecTsa.
[TocrosiuHast ABorazpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
uealbHOTO Tra3a. AOCONIOTHas TemIeparypa Kak Mepa CpedHed KHHETHYEeCKOH SHEepruu



TEIJIOBOTO JBM>KeHMs dvactul Trasza. Illkama temneparyp KensBuHa. ['a30oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ padudeckoe mpepcTaBieHue U30MPOILECCOB: H30TEpMa,
u30Xxopa, nzobdapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHME BeliecTBa, (oTorpaduu MOJIEKYI
OpPraHWYECKUX COECIUHEHUII.

OnbiTl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHIKEHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO raza, U30MpOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUN 00BEMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsl 3Heprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprust 0AHOATOMHOIO
U7eanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeTIbHas
TEII0EMKOCTH BellecTBa. KonuecTBo TEIIOTHI IPU TeIUIonepeiaye.

[Tonstue 00 ammaGatHOM mporecce. IlepBblii 3akoH TepMoauHamukH. IIpumeHeHue
NEpBOTo 3aKOHA TEPMOJMHAMUKHU K M3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMoCTh TPOIIECCOB B MPUPOJIE.

TemioBeie MamuHbL. [IpuHIUIIEL JEeHCTBUS TEMIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruIoBbIX MamuHax. KoaddumueHnt nonesnoro aeiictBus teruioBoi MamuHbl. [{ukn Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHuueckue yCTpoilcTBa M MPaKTUYECKOE TMPUMEHEHUE: [BUTaTellb BHYTPEHHEIrO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEpPrUM Tejla MPU COBEpIIEHUH pPaOOTHI: BBUIET HMPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XXAaTOro BO3/yXa, HarpeBaHue >Qupa B JIATYHHOH TpyOKe MyTEM
TpeHusl (BUCOIEMOHCTPAIIHS).

M3MeHeHne BHYTpEHHEH SHEpruM (TeMIlepaTyphl) Tela npu Terionepeaaye.

OnbIT 0o aguabaTHOMY PACHIMPEHUIO BO3TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

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

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3mepenue yaenbHON TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue w  kumneHue. AOCOJTIOTHas U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yXa. HachblmeHHblil nmap. YaenbHas TemioTa napooopa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATYpbl KUIIEHUS OT JABJICHMSL.



TBépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHue u Kpucrtainmsauus. Y aeiabHas
TeruoTa 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 moHW>KEHHOM JaBJICHUU.

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. Hanpsok€HHOCTh 3nekTpuueckoro mossd. [lpuHmmn cyneprno3uuuun
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUYECKOTO TOJIS.

PaGora cun osnextpocratueckoro mosd. IloreHnuan. PasHOCTh MOTEHLMANOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AIEKTPOCTATUYECKOM I0JI€. JIM3IeKTpruiecKasi IPOHULIAEMOCTb.

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

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJIEHUE DJIEKTPONPUOOPOB, KOHJEHCATOp, KOMHWPOBAIbHBIN
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 2JIEKTPOCTaTUYECKOM ITOJIE.

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

DHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

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

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

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.



DneKTpuuecKoe COTIPOTHUBIICHUE. VY nenbHoe COTPOTHUBIICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

DNEKTPOABMKYIIAsl CHJIa U BHYTPEHHEE COIPOTUBICHNE UCTOYHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJIEKTpHIecKoi nemnu. KopoTkoe 3aMbIkaHueE.

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

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEIE TPHOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JTUCCOLMAIUS. DIEKTPOIIU3.

DneKTpuueckuii TOK B razax. CaMOCTOSTENbHBIN 1 HECAMOCTOSTEIbHBIN pa3psa. MoaHHUS.
IIna3zma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpPMETP, BOJBTMETD,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHHS, BAKYYMHBIM THOJM, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

V3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIATU
MOTIEPEYHOI0 CEUEHUsI U MaTepuaa.

CMeniaHHO€ COeTUHEHNE POBOTHUKOB.

[IpsiMmoe u3MepeHue >IeKTpoABMKYLIEH cuiibl. KopoTkoe 3aMblKaHHE TallbBAHMYECKOTO
3JIEeMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AMO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHre cCMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHIIBI  HCTOYHHMKA TOKa W €ro  BHYTPEHHETO
CONPOTHUBIICHUS.

HabGnronenue anexrponusa.

MexnpeaMeTHblie CBSI3H

Wzyuenne kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocCymIecTBISIETCS € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, HAy4YHBIH (akT, rumore3a, Qu3uyeckas BEIMYWHA, 3aKOH, TEOpHs, HaOIOJeHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHWE CHCTEMbl ypaBHEHWH, JIMHEWHass (QyHKIus, mapabdona,
runep6oa, ux rpadMKy ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITUU: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPbl M UX MPOEKIHMH HA OCHU
KOOPJIMHAT, CJI0’KEHHUE BEKTOPOB.



buonoeus: mexannueckoe NBWKEHHE B KUBOUW npupoje, nuddysus, ocMoc, TermtooOMeH
JKUBBIX OPraHU3MOB (BH/Ibl TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE 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, SJIEKTPOIUTHYSCKAS JUCCOIIUAIUS, TaThBAaHUKA.

Tl'eoepaghus: BIaxXHOCTH BO3lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), JBUTATellb BHYTPEHHETO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTUHU IMOJTYYCHHA COBPCMCHHBIX MAaTCpPpUaIOB, B TOM YHUCIIC
HAHOMATepHaloB, M  HAHOTEXHOJOTHH,  JJEKTPOCTaTHUeCKas  3alluTa,  3a3eMIICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, OJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHbIE IPUOOPHIL, TAJIbBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJeE.
Bekrop MarHuTHOM MHAYKUMU. [IprHIMN Cyneprno3uMy MarHUTHBIX NOJIeH. JIMHUNM MarHUTHOU
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSTHHBIX MAarHUTOB.

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

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

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

SIBeHME DIIEKTPOMAarHUTHOW MHAYKUMHU. [lOTOK BeKTOpa MarHUTHOM WHIYKIUH.
DNEKTPOABMKYIIAs CUJIa MHAYKLIMU. 3aKOH 3JIEKTPOMarHuTHON nHAykuuu dapanes.

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

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBIIKYILAs CHUIa CAMOMHAYKLIUH.

OHeprusi MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

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

Jlemoncmpayuu

OmnbIT OpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM 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/IMOCTb 3JICKTpOI[BI/DKYIJ_[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 SBICHUS AIEKTPOMArHUTHON WHIYKITUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHblE KOEOAHUS

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
kosebanus. Ilepumon, wactora, amrmumtyga W ¢asa kosnebanui. IIpyKUHHBI MasTHHK.
MaremaTiuecKkuii MasTHHK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

KonebarenbHpiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HUICATHLHOM KOJIeOaTeIhbHOM
KOHTYpE.

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

[TepemennsbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIN TOK. MOIIHOCTh NMEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

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

TexHudyeckne yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DIJIEKTPUYECKHM 3BOHOK,
TeHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue napamMeTpoB KojeOaTeabHONU CUCTEMBbI (MIPYKUHHBIM HIIM MaTeMaTU4eCKUi
MasITHHK).

Hab6nronenue 3aryxarmomnmx Kojie0aHui.

HccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

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

Pe3onanc mpu mocinenoBaTeIbHOM COECIUHEHHUH PE3UCTOpa, KAaTYIIKU WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

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

HccnenoBanne IEPEMEHHOIO TOKa B ILENM M3 IOCIEIOBATEIBHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbIE 60IHbL



MexaHndeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHUs
W januHa BONHBL [lomepedHble W mponosibHbIe BOJHBL MHTepdepenums 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 TOHKOM JIMH3BL. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

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

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  amnmapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAs OMNTHKA, JUQPAKIIMOHHAS
pEelETKA, NOJISIPOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBO/IA.

HccnenoBanue CBOMCTB M300paKEHU 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 PENIITUBUCTCKOMN YaCTUIbl. DHEPTUS MOKOSI.

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, CBETOHO/I.

Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTorddexra.

Ceeronuon.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma 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
panuoaktuBHOCTH. OnbITH Pezepdopra o onpeeneHuo cocTaBa paaAuoakTUBHOIO H3JIy4EHHs.
CgoiicTBa anb(da-, 6eta-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBbIE OPTaHU3MBI.
OtkpeiTue npoTOoHa W HeiTtpoHa. Hyknonnas monens sinpa IeiizenOepra—lBaHeHKo.
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.
Snepusle peakunu. [lenenue u CUHTE3 SIED.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOrembl M MEpCHEKTUBBI  sAACPHOU
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTBI AEPHON SHEPTETUKH.
OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL.
dyHnaMeHTanbHbIE B3auMoecTBus. EquHcTBO (hr3nyeckoit KapTHHBI MUpa.

TexHuueckue ycTpoicTBa M NMpakTHUECKOe MPUMEHEHHE: J03UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

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

Pa3pen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPUIMKH
Ortanbel pa3Butus acTpoHoMuu. llpuxkiiagHoe ¥ MHpOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHUH.

Bun 3Bé3nnoro HeGa. Co3Be3aus, ipKkue 3BE3IBI, IUNIAHETHI, UX BUIUMOE JBUKEHUE.

ComHeuHas cucTeMa.

Connue. Conneunast akTuBHOCTh. Mctounuk sHeprum ConHna M 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMMa «CIEKTpaJbHBIA KJIACC — CBETHUMOCTBY». 3BE3MbI
TJIaBHOW TOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETHMOCTBY» I 3BE3M TIIAaBHOM
MocJae0BaTeIbHOCTH. BHyTpeHHee crpoeHue 3BE3A. CoOBpeMEHHbIE NPEACTABICHUS O
MPOUCXOKACHUH U 3BoonK CoJIHIA U 3BE3/. DTaMbl )KU3HU 3BE3]L.



Muineunsiii [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

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

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOnroneHnuss HeBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX HMPUIOKEHUN
JUISL OIIpEJeNICHUs MOJI0KEHHs HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IMs
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0marmniee noBTOpeHne

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THYECKOW cdepax NesTeTbHOCTH 4YeloBEeKa, pOJib M MeCTO (U3MKM W acTpOHOMHHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTUHE MHUpa, MECTO (PM3UYECKOM KapTHHBI MUpa B 0OLIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne xypca ¢usuku 0a3zoBoro ypoBHS B 11 Kiacce OCYyIIECTBISIETCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbIH (aKT, rumores3a, (Qu3nMyeckas BeEIMYMHA, 3aKOH, TEOpHs, HaOIIOJEeHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IO IU IIIOCKUX GUryp U 00bEMa Ted.

buonoeusn: s>nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBM)KEHUS B
JKUBOM TIpUpoOJie, ONTUYECKUE SIBJICHUS B >KUBOM MPHUPOJAE, NEHCTBUE pagUAlMM Ha KUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPUCTaNIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: NTMHUM DJIEKTPOIIEpEiad, TE€HEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEND,
UHAYKIMOHHAs TeyYb, pajap, paJuoNpHEMHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHAsl OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yuebHOro mnpeamera «®dusuka» Ha ypoBHE CpeaHEro oOmiero oOpa3oBaHUS
(6a30BBIf  YpPOBEHB) JIOHKHO  OOCCHEYHTHh  JIOCTHIXKEHUE  CICAYIOIUX  JIMYHOCTHBIX,
METAaIpPEeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaroUIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMK  OOydYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOIr0 O0IIECTBa;

OPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUECKUX M JIEMOKPATUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEpECAaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3ally;

YMEHHME B3aUMOJECWCTBOBAaTh C COLMAJIbHBIMM HMHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCUNHCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B AE€ATEIbHOCTU YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHNE YCTOMUHUBOIO OYAyIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUUYECKOE OTHOUIEHHE K MHUPY, BKIIIOUAsl 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYLIETO
¢du3nueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3iuuHbiM chepam NpodecCHOHATBbHOM JEeATENIbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (U3UKOW U TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymieit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHHIO M caMO00pa3oBaHUIO B 001acTh (U3MKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00AJLHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO Pa3BUTHUS YEIOBEYECTBA,;

pacIlUpeHHe OIbITa JEATENbHOCTH HKOJIOTMUYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAaHUN 10 (pusmke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;



OCO3HAaHUEC IICHHOCTU HaquOﬁ ACATCIBbHOCTH, TOTOBHOCTH B ITPOLECCE M3YUCHUA (1)I/ISI/IKI/I
OCYHWICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIIbHOCTE MHAUBUAYAJIBHO U B I'PYIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruyeckue 1eicTBUA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyaTU3UpPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpPENENATh UEIH AESITEIIbHOCTH, 331aBATh [TAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabarbeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a HMEIOIINXCS MaTepUATbHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJAM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JAESITEIBLHOCTH;

KOOPJUHUPOBATH U BBINIOJHATH PAa0OTy B YCIOBHUSAX PEAIbHOI0, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

BIIAJICTh HAYYHON TEPMHHOJOTHUEH, KIIOUYEBBIMU TMOHATUAMH M METOAAaMU (U3UUYECKOM
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITETHhHOCTH B 00JacTU
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIIEHU 3a/1a4
(U3UYECKOTO CoNIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIAJETh BHUJAMH JAESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWS, €r0 HMHTEpIIpETaluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallUsiX, B TOM YHCIE MPH
CO3JIJaHUHU YU4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJW3WpPOBaTh 3ajady, BBIJIBUTATh
TUIIOTE3y €€ pEeIIeHMs,, HaXOOUThb apryMEHThl I JI0Ka3aTelIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh NapaMeTPbl U KPUTEPHUH PELICHUS;

aHAJM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pPe3yibTaThl, KPUTHYECCKH
OIICHUBAThH X JJOCTOBEPHOCTh, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (popMynIHpOBaTH COOCTBEHHBIC 3aJauyd B O0OPa30BATEIBHOW AEATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUSA M0 (PU3HUKE B MPAKTUUECKYIO 00JIaCTh )KU3HEAEATETLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Patora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMH TOJTYYeHUS WH(MOpMAUU (U3NIECKOTO CONEPIKAHUS M3 HCTOUYHHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CUCTEMAaTHU3alUI0 U
MHTEPIIPETANIO UHPOPMALIUK Pa3IMYHbIX BUAOB U (HOPM MpE/ICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM



TpeOOBaHNI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYypcOCcOepeKeHHS, TPABOBBIX H
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCThl (IU3UYECKOTO COACP)KaHUS B pa3IMyHBIX (opMmMaTax C yd&ToMm
HasHa4YeHUs HMHGOPMALMM W LEJEBOW AayJAWTOPHM, BBIOMpas ONTUMAIBHYIO (QOpMy
IPE/ICTaBICHUS U BU3YaATH3aLlUH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:

OCYIIECTBIISATh OOIIIEHHE HAa YpOoKaxX (PM3UKKU M BO BHE-YPOUHOU JESITEILHOCTH;

pacro3HaBaTh MPEANOCHUTKH KOH(GIMKTHBIX CUTYaIlui U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHUSA C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHANBUAYAILHON pabOTHI,

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yué€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)XA0T0 WICHA KOJUICKTHBA,

MPUHUMATh L€ COBMECTHOM JAEATEIbHOCTH, OpPraHW30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIpPENesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yibTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUIN pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HMJIEH C IMO3UIMHU HOBHU3HbBI, OPUTHHAIBHOCTH,
MIPAKTUYECKOW 3HAYNMOCTH;

OCYILECTBIATh TMO3UTHUBHOE CTPATErMYECKOE IOBEACHUE B PA3JIMYHBIX CHTYAIMSX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHBbIE 1eCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEJIBbHYIO JESATENBHOCTh B 00JacTh (PU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIBHO COCTABJIATH IUIAH DPEIICHHUS PacUYE€THBIX M KadyeCTBCHHBIX 3ajJad, IJIaH
BBITIOJIHEHUS] TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHIA;
JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEelLIeHHE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JSPYAMLMH B o0NacTH  (PU3MKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30oBaTeIbHBIN U KyJbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
JlaBaThb OLCHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIAJICTh HAaBBIKAMU IO3HABATEIBHON pedIieKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIMTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU [ OLIEHKH CUTYallMM, BBIOOpa BEPHOT'O PEIICHUS;
YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI PYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;



MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKU.

B npotiecce 1o0CTHXEHUS TUYHOCTHBIX PE3YyIbTaTOB OCBOCHHUS MIPOrPAMMBI IO (pU3UKE AJIs
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUICKT, MPEANOaralonfii coOpMHUPOBAHHOCTS!

CaMOCO3HAaHUSs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBLHOE COCTOSTHHE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHON cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIECHHUE, CIOCOOHOCTh AaJaNTHPOBAaTHCA K SMOLMOHAIbHBIM
WU3MEHEHUSIM U TIPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEHI MOTHMBALIMM, BKJIIOYAIOIIEH CTpPEMIICHHE K JOCTHMKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYTUX,
YUUTBIBATh €r0 P OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH M TEXHOJIOTMM, B NMPAKTUYECKOU
JeATEIbHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEpLUalbHasl cHUcTeMa OTCYéTa, aOCOIIOTHO TBEPIOE TEIO, UACANBHBIM ra3, MOJEIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIN JJICKTPUYECKUN 3aps]l IPU pELICHUN
bu3nueckux 3anay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE MaJeHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpIUs, B3auMojaeucTBue Tei, auddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeH M TBEPIBIX TeN, U3MEHEHHEe 00BbEMa Ten NpH HarpeBaHUU
(oxJa)xJIeHUN), TEIJIOBOE paBHOBECHE, UCIIApEHNE, KOHACH ALV, TUIaBICHNE, KPUCTAIUIN3ALINS,
KHUIIEHUE, BIAKHOCTh BO3/yXa, IOBBIIIEHUE AABJICHUS Ira3a IIPU €r0 HAarpEBAHUHM B 3aKPBITOM
coCcylie, CBA3b MEXAYy IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTPU3ALMS TEll,
B3aUMOJICHCTBUE 3aps10B;

ONKCHIBaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3Ys (hHM3MUECKHe BETUYMHBI: KOOpJIWHATa,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHjla, UMITYJIbC Teld, KHHETHYECKas
SHEpIus, MOTEHIMAJIbHAs HSHEPrus, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTb;, MpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3MUYECKUN CMBICH HCIOJIB3YEMbIX BEIHYMH, HX
0003HAUEHMsI U €JUHUIIBI, HAXOJUTh ()OPMYIIbI, CBA3BIBAIOIME JAHHYIO (PU3MUECKYIO BEIUUYHHY
C IPYTUMU BEJIMYUHAMU;

OIUCBHIBATh H3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBJICHUS, HCIIONb3Ys
¢u3nueckue BENWYHMHBL: JABJICHHWE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKash SHEprus



XA0TUYECKOTO JIBJKEHUS MOJIEKYJ, CPEJHEKBaIpaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT MOJIe3HOrO JIEHCTBUS TEIJIOBOTO
JIBUTATEIS; IPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHHUS W EAUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME MAHHYIO (U3UUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OMKCHIBATh M3yYCHHBIC SJICKTPUUYECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBIICHUS
(TIportecchl), UCTONB3Ys (PU3UUECKUE BEITUYMHBL AJIEKTPUUYECKHH 3apsijl, SJICKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh  TIOJIS, MOTEHIMAJ, Pa3HOCTh TMOTEHIUAIOB; TMpPU OMUCAHUH MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3YEMbIX BEJIWYHH, WX OOO3HAUEHUS W EAUHMUIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYMUHY C IPYTUMH BETUYHHAMU;

AHATM3UPOBATh (U3NYCCKUE TPOIECCHl M SBJIICHUS, UCTONB3YyS (U3NYECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHOTPABUS WHEPIHAILHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TCOPUIO CTPOCHHS
BCIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyioHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIIWH, TPHOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBHITIOJHATh JKCIEPUMEHTHl IO HWCCIEIOBAHHUIO (PU3WYECKUX SIBIEHUN M MPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu OSTOM  (HOpPMYIHpPOBATH
npoOneMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYAOBaHNUS, TPOBOAUTD OMBIT H (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMpATh ONTUMAIBHBIN CIIOCOO W3MEPEHWS W HCIOJIb30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIb30BaHUEM
OpSIMBIX  U3MEPEHHM, MPH 3ITOM KOHCTPYHpPOBAaTh YCTAHOBKY, (UKCHUPOBATH PE3YNIbTATHI
MOJTYYEHHOW 3aBUCUMOCTH (PM3UYCCKUX BEIWYMH B BUJIC TAOIHUI] U TpadUKOB, JEJIaTh BBHIBOJIBI
10 pe3yJbTaTaM HUCCIIEOBAHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH MPOBEACHUM HCCIECNOBAaHUN B paMKax
y4eOHOTO0 OJKCIEPUMEHTa, YUeOHO-UCCIENOBATENILCKOH M MPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, HCIIONIb3Ys
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHallh3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIuWMbIe s e€ peleHus,
MIPOBOJIMTH PACcUETHI M OIICHUBATH PEATbHOCTH ITOJTYYCHHOTO 3HAYCHUS (PU3UYECKON BETHUNHBI,

peliaTh Ka4eCTBCHHBIC 3aaud: BBICTPAWBAThH JIOTHYECKH HEMPOTHBOPCUHBYIO IIETIOYKY
paccyXJIeHUl ¢ ONOpoi Ha U3yUSHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCTIONIB30BAaTh TPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIMOHHBIC
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAUU U MpeICTaBiICHUs y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH MOTyYaeMyto HH()OPMALIHIO;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCMOJb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IIOBCEJIHEBHOW JKU3HHM IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOJHEHUEM PA3IMUHBIX COLMAIIBHBIX POJIEH, IIIaHUPOBAaTh paboTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O00A3aHHOCTH W IUIAHUPOBaTh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPHPOBATh HA MpPUMEpax pojib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MMpA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B NPAKTHYECKOU
NeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMLIBI TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTO /Ipa MPH pelIeHnH (PU3HUECKUX 3a7ay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
UHAYKLMS, JAEWCTBUE MarHUTHOTO IOJIA Ha IPOBOAHMK C TOKOM M JBHXKYILIMICS 3apaf,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIeCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3JIUYHBIX CPEl) M AJIEKTPOMArHUTHBIE SIBJIEHHUS (IIPOLECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, 3JIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAsl CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO MoJis, cuia Ammepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W yacToTa KoseOaHud B
KoJ1e0aTeJIbHOM KOHTYpE, 3apsij] U CHjla TOKa B MPOIECCe TApMOHMYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUJla JIMH3bI, MpPHU ONHCAHWUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHMS W TPOIECCHI, HCIOJB3YS (UINYECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU OMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, MX OO0O3HAUYEeHUs U
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIHUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3ys (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENIbHOIO U MAPAIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEGKTPOMAarHMTHOM  WHIYKIIMH, 3aKOH
IPSIMOJIMHEMHOIO PAacCIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHHs CBETA, 3aKOHBI ITPEIIOMIICHUS
CBETa, ypaBHeHME OWHIITEHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpPaHEHMsI MMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOIrO 3apsia, 3aKOH COXPAaHEHUS
MacCOBOI'0 4YMCJIa, MOCTyJaTsl bopa, 3aKOH PaJMOaKTUBHOIO pacnaza, IMpH JTOM pa3indarb



CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4eCKOE BBIPRKEHUE U YCIIOBHs (TpaHULBL,
00jacTh) IpPUMEHUMOCTH;

OTIpeNeNIATh HAIpaBJICHUE BEKTOpA MHAYKIMHW MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTB U OIMCHIBATh N300pakeHNUE, CO3/1aBAEMOE INIOCKUM 3€pKaioM, TOHKOH JINH30M;

BBITOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHHUIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCTIOJB30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUIOTE3y Y4eOHOro SKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH STOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
HOTPEIIHOCTEN U3MEPEHMIA;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MUCIIOJIb30BAaHUEM IMPSIMbIX U3MEPEHUN:
IpU 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHPOBaTh PE3yNbTAThl MOJYYEHHON 3aBHCUMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIE/I0BaHMS;

coOuoiaTh IMpaBuia O€30MacHOro TpyJa NpU INPOBEICHUM HCCIENI0BaHUM B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATEILCKOM M  IMPOEKTHOW JESATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U IAOOPAaTOPHOTO 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUecCKOW MOJENblo, HCHOIb3Ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4H BIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEIE IS €€ pEelIeHHS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HaUSHHsI (PU3MUECKON BEIMYHHEI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHHUI ¢ OOpoi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMN W TIPE/ICTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuM, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
YCIIOBHS UX 0€30IMacHOTO MCIIOJIb30BaHUS B TIOBCETHEBHOM JKU3HHU;

IPUBOAUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOIF30BaTh TEOPETHUECKUE 3HAHUSA 10 (HU3UKE B TOBCEIHEBHOW IKW3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJICH, IUIAaHUPOBATh paboTy
TPYIIBI, PAalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUTAHUPOBATh JICATEIIEHOCTH B
HECTaHJAPTHBIX CUTYalHsX, aJeKBATHO OIEHWBATH BKJAJ KaXKIOTO W3 YYAaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTpOCTaTHI 10 1 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 4
11 KIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHuUe pa3/iesioB U TEM
Ne /i Konrposbubie Ilpaktuueckne  (uuppoBbie)
MPOrpaMMbI Bcero
padoThI padoThI oOpa3oBaTe/IbHBIC
pecypcsbl
Paznen 1. JIEKTPOAUHAMUKA
MarunuTtHoe nojie. JIeKTpOMarHuTHast bubnuotexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
91 MexaHn4YecKHe U dJIEKTPOMArHUTHBIC 9 1 bubnmoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHe U DJIEKTPOMAarHUTHbBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Ornrrka 10 3 bubmunoreka [JOK
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Hroro no pazneny

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

24

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

31 OCHOBBI CHIEIIUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIILHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW OITHUKH 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
42 Crpoetiite atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
43 ATOMEHOE 51pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 1 httos://m.edsoo.ru/7fA1c97c
Htoro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bubmuorexa [JOK
61 Obobuaromee nosropene 4 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Koutpouabubie IlpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTeJibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/e.

1 Hayunsie MeT(?)IK bl HO?I;)H:HI/iI 1 bubmorexa HOK

" A 04.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u Mecto pusuku B

5 ($hOopMHPOBaHUK COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B 06.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nerxeHus. [lepemenienne, ckopocTs, 11.09.2023  https://m.edso0.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubnnorexka [JOK
JIBIDKEHHUE 13.09.2023  https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIMHENHOE 1 bubnuoreka [IOK
IIBIDKEHUE 18.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y cCKopeHue 1 bubnmnoreka [JOK
CBOOOJTHOTO Ma/ICHUS 20.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa HOK

P 25.09.2023  https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK
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WHepripaibHbIe CHCTEMBI OTCYETA. 27.09.2023  https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuia. [lpunnun
9 Cylneprno3uiuu cui. Bropoii 3akon bubmmorexa LIOK
. 02.10.2023 | https://m.edsoo.ru/ff0c3be8
HeroToHa ai1st MaTepuanbHON TOYKU

10 Tpetnii 3akon HeroToHa niis bubnnoreka HOK
MaTEepUAIbHBIX TOYEK 04.10.2023  https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

09.10.2023  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena 11.10.2023  https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cinpOTanefuq; Hupn IIBI/I)II)(GHI/II/I bubmmorexa LIOK

16.10.2023 = https://m.edsoo.ru/ffOc3f76
TeNa B XKUAKOCTU WJIM raze
[ToctynarensHOe U BpaliaTeabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cuibl. [1nedo cumsl. YcenoBus 18.10.2023  https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs 23.10.2023  https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE TBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubnnorexka [JOK
MatepHuaabHON ToukH. Teopema 06 25.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK
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[ToTenuuanpHas s3HEpPTUs YIPYyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

08.11.2023

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHWYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJia Ha IPUMEpPEe PACTSHKCHUS
PE3UHOBOTO KI'yTa

KonTponbHas padbora no teme

«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

13.11.2023

15.11.2023

20.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. Audpoysus

22.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konuyecto
BemlecTBa. [locrossHHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp

27.11.2023

29.11.2023

04.12.2023
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Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT 06.12.2023  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKECHUS MOJIEKYJ. Y paBHEHHUE 11.12.2023  https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI 13.12.2023
JlaGopaTtopHnast pabora

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaM# COCTOSHUS 18.12.2023
Pa3peKeHHOTro raza

29 H3onponecchl B uACATBHOM ra3e U uxX bubnuorexa [IOK
rpaguyeckoe npeICTaBIeHNuE 20.12.2023  https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ m3MeHeHus1. KonmmuecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs 25.12.2023  https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO UCATLHOTO
rasa

31 Buasl Tennonepenaun Eubmiorexa IIOK

27.12.2023  https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

39 KonunuecTBo Tennotel npu bubnnorexka [JOK
Teruonepenave. AnuadbaTHbIN 10.01.2024  https://m.edso0.ru/ff0c5c36
nporuecc

33 [TepBbIil 3aKOH TEPMOJIMHAMUKHU U €T0 bubnuotexa [JOK
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NPUMEHEHHE K U30IPOIIECcaM 15.01.2024  https://m.edsoo.ru/ffOc5efc
HeoOpaTuMocTh MpoIieccoB B
34 npupoje. Bropoii 3akon bubmmorexa [IOK
PHpOZe. BTOp 17.01.2024 = https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteust u KII/ TenmoBoit bubmuoreka [JOK
MaIlluHEI 22.01.2024 | https://m.edsoo.ru/ff0c600a
36 K KIT
Hukn Kapnao u ero KII/] 94.01.2024
37 DKoJ0ru4ecKue npooIeMbl
TEIJIOOHEPTETUKU 29.01.2024
38 Ob6o6maromuit ypok «MosnekynspHas bubnnorexa [HOK
¢uznka. OCHOBBI TEPMOIMHAMHUKIY 31.01.2024  https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmorexa LHOK
05.02.2024 @ https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMHUKHY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kuneHue 07.02.2024  https://m.edsoo.ru/ff0c63b6
AOCOoII0THAS U OTHOCHTEILHAS
41 BIAXXKHOCTH BO3ayXa. HachIeHHbIH Bubmorexa ITOK
ap yxa. 12.02.2024  https://m.edsoo.ru/ff0c64d8
Il
TBépnoe teno. Kpucramnueckue n
amop(HbIe Tera. AHU30TPONHUS
42 CBOMCTB KpucTaLIoB. JKugkue bubmmorexa LOK
P ' 14.02.2024  https://m.edsoo.ru/ff0c65f0
Kpuctayibl. CoBpeMEHHBIE
MaTepUaTbl
[TnaBneHure U KPUCTAIUTH3AIIUS.
43 VY nenpHas TEILIOTA IIABJIEHUS bubmmorexa [TOK
' 19.02.2024  https://m.edsoo.ru/ff0c6708

Cyb6numarus
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bubmuorexa [JOK

44 YpaBHCHHE TENIOBOTO banarca 21.02.2024  https://m.eds00.ru/ff0c6820
DneKTpu3anus Tel. DINeKTPUICCKUi
45 3apsia. JIBa BUJIa DIEKTPUUECKUX bubmorexa LHOK
DAL A p 26.02.2024  https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHUKH, TUIIIEKTPUKH H
46 H(I))J'I HOBO HIfKI/I 3a;§H COXpPaHEeHUs Bubmaorexa ITOK
YHPOBOA ) P 28.02.2024  https://m.edsoo.ru/ff0c6bcc
IIEKTPUIECKOTO 3apsaa
B3aumMonelicTBue 3apsaoB. 3aK0H
47 K HOHaHToqeqHLIﬁI;nHeKT WYECKUNA bubnmorexa LOK
Y ' P 04.03.2024  https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2EKTPUYECKOTO
48 nons. [puHnmn cynepnosuuuu bubnuorexa [JOK
AJICKTPUYCCKUX ToJIeH. JImHIM 06.03.2024  https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTH
Pabota cuit 371eKTpOCTaTHIECKOTO
49 moust. IToreniman. Pa3zHoctn bubmmorexa LHOK
' ’ 11.03.2024  https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
IIpoBo 3J1e
50 | omestpocrammeckow mote, BuGmnorera 11K
p ’ 13.03.2024  https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast pOHUIIAEMOCTh
" bubnmnoreka [JOK
51 IeTpogmKocTs. Kornencarop 18.03.2024 | https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorexa LOK
A pa. JHep P 20.03.2024  https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JlabopaTtopHast pabota "M3mepenne
53 .
AJIEKTPOEMKOCTH KOHIeHcaTopa" 01.04.2024



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

[IpuHMI nelCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
arnnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotupnenue. 3akon Oma it
y4acTKa [enu

[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHoro CoeIMHeHus
PE3UCTOPOBY

PaboTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

03.04.2024

08.04.2024

10.04.2024

15.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 17151 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

0.5

17.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METaIJI0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

22.04.2024

60

61

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U

24.04.2024

bu6mmoreka [JOK



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

npuMecHast poBoAuMocTh. CBoiicTBa 29.04.2024  https://m.edsoo.ru/ffOc84ae
p—n-nepexona.
[TorynpoBOIHUKOBBIE TPUOOPHI
DJEeKTpUUECKUN TOK B PaCTBOpax U

62 paciuiaBax 3J€KTPOJIUTOB. 1 bubmuorexa [IOK
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. 01.05.2024 @ https://m.edsoo.ru/ff0c82ba
DIIeKTpONIu3
DIIEKTPUUECKHI TOK B Ta3ax.

63 CaMOCTOSITeTLHBINA 1 bubmuorexa [JOK
HECAMOCTOSITEIIbHBIN pa3psi/l. 06.05.2024  https://m.edsoo.ru/ffOc84ae
Momnnus. [lnazma
DneKTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHnenue. [lpaBuna TexHuku 08.05.2024  https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06mmaromuit ypok 1 bubnmnorexa [JOK
«DNEKTPOIUHAMUKAY 13.05.2024 | https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIMI 1 bubnnorexka [JOK
3JIEKTpUYECKU TOK. TOKHU B 15.05.2024  https://m.edsoo.ru/ffOc8a8a
Pa3INYHBIX Cperax»

67 PesepBHbIil ypok. KonTpoiabsHas 1 bubnnoreka [JOK
pabota o Teme "DIeKTpoANHAMHUKA" 20.05.2024  https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
no teMam 10 knacca 22.05.2024  https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tema ypoka Bcero Koutpoaensie — Ipakruveckue i[:;:eﬂl/lﬂ :)l;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6nmorexa LIOK
Bektop MaruuTHON MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MaruauTtHoe 1nose NpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIs KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJISI HA
POBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubmuoreka [JOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)»

JlelicTBME MAarHUTHOTO TOJIST Ha

5 JIBUKYIIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cuisr https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHOM UHAYKIUHU. DJ[C 1

WHIAYKIHU. 3akoH QJICKTpoOMar HUTHOM



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

nHaykuuu Papanes

10

JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH)

NHnykTuBHOCTD. SIBIIeHUE
camouHaykiuu. IJ1C caMOMHAYKIIWH.
DHeprusi MarHuTHOTO TOJISI KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa u ux
NPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, SJIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHL],
WHIYKIIMOHHAs M€Yb

O6o6maromuii ypok «Marauroe
noJie. DNEeKTPOMarHuTHAs HHAYKIUS»

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MarsauTtHoe 1noe.
OJeKTpOMarHUTHAs MHIYKLUS»

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHbIE MEXaHUYECKHE
KosneOaHus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KojieOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTH XU MACChI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



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

SJICKTPOMArdHuTHBIC KoJieOaHus B
nacaJIbHOM KoJie0aTeIbHOM KOHTYPC€.
AmnHanorus MECXKIAY MCXaHUYCCKUMHU U
OJICKTPOMariuTHbIMHU KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B UACAJIbHOM
K0JIeOaTeTbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusX. BeIHYKICHHBIC
MeXaHH4ecKHe Kojiebanus. Pe3oHanc.
BrIHyKIeHHBIC 2JIEKTPOMATrHUTHBIC
KoJieOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiii Tok. CUHYCOUIaNbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmarop. [IpoussocTso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpOoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, TUHHUI
3JeKTponepeay

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOACTBE JIEKTPOIHEPTUH.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B TOBCETHEBHOM
JKHU3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopoctb

bubnunoreka LIOK

21
pacnpocTpaHEHHS U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie U MPOIOJILHBIE BOJTHBI
99 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoMcTBa U ckopocTh. [1Ikana bubmmorexa [JOK
P ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuieHus. Pa3Burue cpencTs
cBs3u. Paguonoxarnus
o5 KonTponbhas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoOCTpaHEHHE
26 CBpeTa B OJIHOPO HIE)ITI cpe Zp bubmmorexa LIOK
opol peste. https://m.edso0.ru/ff0cd350
ToueuHbIil HICTOYHHK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [TocTpoeHue n300pakeHUH B brbmmorexa [TOK
’ P P https://m.edsoo.ru/ff0cd4e0
TUTOCKOM 3epKalie
[Tpenomnenue ceta. [lonHoe
78 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmuorexa [JOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKCHHUS
29 JlaGopatopHas pabora «3mepenue bu6muoreka [JOK
[0Ka3aTelis NPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenne n3obpaxkeHuii B bubnuotexa [JOK

nuH3e. Popmysia TOHKOU JIMH3HI.

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

VYBenuueHue JIUH3bI

JlaGopaTtopHnas pabota

31 «HccnenoBanue cBOMCTB
U300paXKEHUH B TUH3AX)

Hucnepcus cBeta. CoXHBIN COCTaB

39 6enoro cBera. LlBet. JJaboparopHas
paborta «Habmoaenue nucrepcuu
CBETa»

33 Wntepdepennus crera. Audpakius bubmmoreka [JOK
cBeta. JludpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
[TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmoteka [JOK

34
ITonsapusanus ceera https://m.edsoo.ru/ff0cf02e

35 OnTuueckuie MpuOOpPHI U yCTPOCTBA U
YCIIOBUS MX O€30MaCHOTO PUMEHEHUS
['paHuUIBI TPUMEHUMOCTH

36 KJIacCu4yecKor MexaHuku. [locTynarsl bubnmnoreka [HOK
CIIELIMATIbHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCUTEIIBHOCTH
OTHOCHUTEITHHOCTH OJTHOBPEMEHHOCTH.

37 3aMeqneHne BpeMEHH U COKpaIleHUe bubnmorexa IOK

p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKON
38 yacTunbl. CBSI3b MACCHI C JHEPTHUEHN U bubmmorexa TIOK
’ p https://m.edsoo.ru/ffOcfc68
UMITyTBCOM. DHEPTHUS MTOKOS
KonTponbhas pabota «OnTuka.
39 OCHOBBI CHHELIHAIBHON TEOPUH bubnnorexa [IOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTH)
40 ®oronsl. opmyna [1nanka. Sneprus bubmuoteka [IOK



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

U UMITYJIBC (pOTOHA

https://m.edsoo.ru/ffOcfel6

OTKpBITI/IC 1 UCCJIICOOBAHUC

bub6nmmoreka [IOK
41 . A.T.
pororpexta. Ombire: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI hoTodhdexTa. YpaBHEHHE
42 BﬁHmTegHa nq;(bq)OToaq)(i@)eKTa bubmorexa LOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portodddexra
Hasnenue cera. OnwiThl I1. H.
43 JlebGeneBa. XuMHUYECKOE NEUCTBUE bubmorexa HOK
Aicka. A https://m.edsoo.ru/ff0d04a6
cBera
TexHuueckue yCcTpoucTBa U
MPAKTUIECKOE TIPUMCHEHUE!
44
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHas1 ObaTapesi, CBETOIUO/
45 Pemenue 3amau mo reMe «JI€MEHTEI bu6nmorexa LIOK
KBAaHTOBOU OITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma ToMcona. OTBITEI
46 Pesepdopna no paccesHuro o-yactu bubmmorexa LIOK
PLOPA p e https://m.edsoo.ru/ff0d091a
ILnanerapnast Moaenp aToMa
bu6nmnorexa LIOK
47 IT b
OCTYIATEL bopa https://m.edsoo.ru/ffOd0afa
W3nyuenne u nornoieHue (pOTOHOB
48 o I/I};[qe exoe aTOMallJl co H(()I;o OBHSI bubnnorexa [JOK
p pexo . a P https://m.edsoo.ru/ffOd0afa
SHEpPruM Ha Apyroil. Buabl ciekTpoB
BoaHoBEIe cBOlicTBa yacTull. BojaHEI
49 ne bpoins. KopnyckynspHo- bu6muoreka [JOK

BOJIHOBOM AyaJiu3M. CroHTaHHOE U
BBIHYXKJICHHOC U3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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50

OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuio cocraa
PaZMOaKTUBHOTO U3TYYCHHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

CsaoticTBa anbda-, 6era-, ramma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKpeITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3ny4yenue

bubnuoreka [{OK
https://m.edso0.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B SIpE.
SInepHsle peakuuu. S nepHbIN peakTop.
[IpobsieMbl, TepCIIeKTUBEI,
DKOJIOTUYECKHE ACIIEKTHI AIEPHOMN
SHEPreTUKU

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

54

DneMeHTapHble YacTullbl. OTKphITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pETUCTpALIK IEMEHTAPHBIX YACTHL.
Kpyrusni cron «®yHaaMeHTaIbHbIE
B3anMoaercTBHA. EMMHCTBO
bu3NYECKON KapTUHBI MUPaY

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

55

56

57

Bupg 3sé3nnoro neda. Co3se3nus,
HpKI/Ie SBéSHLI, IJIaHETHBI, X BUAUMOC
nemkenne. ConHeyHas cHCcTeEMa

Comure. CoHeYHAsT aKTUBHOCTb.
Ucrounnk sneprun CosHIa U 3BE31T

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEee
crpoenue 3B&311. COBpeMEHHbBIC
MIPEACTABIICHHS O IPOUCXOKICHUH U
sposroruu CoNHIA U 3BE3]

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxenue n aBmxenne CosHua B
lNanaktuxe. ['anaktuku. YEpHBIE ABIPHI
B fAJIpax rajJakTUK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
Mertaranaktuka

60

61

Hepemennsie mpo0ieMbl aCTPOHOMUU

KonTponbhas pabota «1eMEeHThI
ACTPOHOMHUU U aCTPOPUIUKID)

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATUYECKOHU cdepax AesITeTbHOCTH
YelnoBeKa

63

O6o06maromuii ypok. Ponbs u mecto
(bU3UKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06maromuii ypok. Posb
buznueckoit Teopun B GOpMUPOBAHUH
MIPEACTABICHHUH O (HU3UIECKOI
KapTHHE MUpa

65

Ob6o6maromuit ypok. Mecto




¢du3uveckoil KapTHHBI MUpa B 00IIEM
psIly COBPEMEHHBIX €CTECTBEHHO-
HAaY4YHBIX [IPEACTABICHUN O TIPUPOJIE

PesepBHbIi ypok. MaruutHoe 1oue.

66 1
DNEeKTpOMarHUTHAS WHIYKIIHS
PeszepBHblii ypok. Ontrka. OCHOBBI

67 CIIeNUAILHON TEOpUHr 1
OTHOCUTEIBHOCTHU
Pesepurniii ypok. KBantosasa pusuka.

68 aﬂel\f{)eHTbl}iaI::T OHOMHUH U ! 1 buGnuorexa [IOK

p https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






