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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHSI Ha YPOBHE CpeAHEro ooOmiero oOpasoBaHus pa3paboTaHa Ha OCHOBE MOJIOXKEHUH U TpeOOBaHUHN K
pe3ynbTaTaM OCBOCHHsI OCHOBHOM 00Opa3zoBarenbHOM mporpammbl, npeactaBieHHbIx B GT'OC COO, a Takxke ¢ yuéroM ¢enepanbHON paboueid
IporpaMMbl BOCHHMTAHHUS M KOHIICTIIIUM NpenoJaBaHus ydeOHOro mpenmera «Pu3mka» B 00pa30BaTeNbHBIX OpraHmzanusax Poccuiickoit
®denepanny, peajin3yrouX OCHOBHbIE 00pa30BaTElIbHbBIE POTrPaMMBbI.

CopepxaHue IpOrpaMMBbI TI0 (PU3UKE HAMPABICHO HA (POPMHUPOBAHUE ECTECCTBEHHO-HAYYHOW KapTHHBI Mupa oOydaromuxcst 10—11 xmaccos
npu oOyueHnn uX (u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIBHOCTHOro moaxoja. lIporpamMma mo ¢u3mke COOTBETCTBYET
tpeboBanusM OI'OC COO k mmaHupyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM U METANpeAMETHBIM pe3yjabTaTaM OOY4eHHs, a TaKKe YYUTHIBAET
HEO0OXOIMMOCTh pEaTN3allid MEXIPEIMETHBIX CBsI3€l (PU3UKU C €CTEeCTBEHHO-HAyYHBIMM Yy4eOHBIMM Ipeameramu. B Hell ompenensorcs
OCHOBHBIE 11€JTU U3y4eHHs (PU3MKHU Ha YPOBHE Cpe/iHero ooiero o0pa3zoBaHus, MIaHUPYyEMbIE Pe3yIbTaThl OCBOECHUS Kypca (PU3UKU: TUYHOCTHBIE,
MeTarnpeaMeTHBIC, MpeMETHBIEC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpPYyEMbIE PE3YyIbTAaThl OCBOCHHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTaThI 10 r0j1aM 00yUeHUs;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

®u3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJIbI, BRICTyNAas B KauecTBE Y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN
BKJIaJ] B cUCTeMy 3HaHUU 00 okpyxatomiem mwupe. llkonpHbli Kypc (U3UKHM — CUCTEMOOOpa3yrOIIMH Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEAMETOB, TIOCKOJIbKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIECCOB U SBJICHUM, U3y4aeMbIX XUMHUECH, OHOJIOTHEH, Pu3ndecKkoi reorpadueii u
acTpoHoMuel. Mcnonp3oBaHue M aKTUBHOE MpUMEHEHHE (PU3NUECKUX 3HAHUU ONpeAessieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B
cdepe PHEPreTUKH, TPAHCIOPTa, OCBOCHMSI KOCMOCA, MOJTY4YEeHHs HOBBIX MaTepuasioB C 33JaHHBIMU CBOMCTBaMH U apyrux. M3zydenue ¢usuku
BHOCHUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHUE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpa 00y4aromuxcs, B JOpMUPOBAHUE YMEHUN MPUMEHSATh HAYUHBIN
METO/1 TO3HAHUS MPU BBINOJTHEHUH UMU Y4eOHBIX UCCIIEOBAHUI.

B ocHoBy kypca (pusuku st ypoBHS cpeiHero o01mero o0pa3oBaHusl MOJ0KEH Psijl HUAeH, KOTOPhIE MOXHO paccCMaTpUBATh KaK MPUHIUIIBI
€ro MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEM Kypc SBISETCS JOTHYECKU 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCeX pa3lesioB GU3UKH,
BKJIIOUAET KaK BOIMPOCHI KIIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

Hoes cenmepanuzayuu. B coOTBETCTBUU C HeW marepual Kypca (U3MKH OOBEeAMHEH BOKPYr (Qu3MUecKux Teopuil. Bemymmum B Kypce
saBisgeTcs (GOPMUPOBAHKE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTE€pHH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanuszanus npeanosiaraeT UCMOJIb30BaHUE TYMaHUTAPHOTO MOTEHIMana (U3NYECKOM HayKH, OCMBICICHHE
CBSI3U Pa3BUTHS (PU3UKHU C pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU U SKOJIOTHUYECKUMHU MTPOOJIeMaAMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc QU3MKH mpesmnonaraeT 3HAKOMCTBO € HIMPOKMM KPYrOM TEXHMYECKMX U TEXHOJOTHYECKUX
MPUIIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.



Hoess sronoeuzayuu peamusyercsi TOCPEICTBOM BBEICHHS 3JEMEHTOB COJACP)KAHUS, MOCBIIIEHHBIX HSKOJOTHYECKHM IMpodieMam
COBPEMEHHOCTH, KOTOPBIE CBSA3AaHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHIA, a TAKXKE 0OCYKICHHS MPOOJIEM PallMOHAIBHOTO MIPUPOJIONIONIB30BAHMS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (DU3MKH Ha YPOBHE CpelIHEro oOmiero oOpa3oBaHUs SBISIOTCS ¢uzndeckue teopuu ((GopMUpOBaHHE
MIPEJCTABICHUNA O CTPYKTYPE MOCTPOCHUS (PU3HMUECKON TEOPHH, POJIM (PyHIaMEHTAIBHBIX 3aKOHOB M IPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUIX
0 MIPHUPO/IE, TPAHHUIIAX IPUMEHUMOCTH TEOPHUH, /ISl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI M TIPOIIECCOB).

CucTeMHO-IeSITETFHOCTHBIN TIOAX0/T B Kypce (PM3UKHU PEan3yeTcsl MPEXk/Ie BCEro 3a CYET OPraHU3alMH SKCIEPUMEHTATIBHOM 1A TeIIbHOCTH
oOyyaromuxcs. Jlns 6a30Boro ypoBHs Kypca (DM3MKM — 3TO HCIIOJIB30BAaHHWE CHCTEMBl (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB H
abopaTOpHBIX PabOT, KOTOphIE B MporpamMme Mo (U3NKe OOBEAUHEHBI B OOIIUI CIHUCOK YYCHHYECKHUX MPAKTUYECKUX paboT. Beinenenue B
YKa3aHHOM TIepedHe JJAO0PaTOPHBIX PadOT, MPOBOAUMBIX JUISI KOHTPOJISL M OIIEHKH, OCYIIECTBIISICTCS YIaCTHUKaMU 00pa30BaTeNIbHOTO TpoIiecca
UCXOJsl U3 OCOOCHHOCTEH IIaHMPOBaHMS M OCHalleHus kabuHera gusuku. [Ipu 3TOM obecrneunBaeTcsi OBIaJ€HUE O0YYarOIUMUCA YMEHUSMU
MIPOBOJIUTh KOCBEHHBIE M3MEPEHHS, MCCICIOBAHUS 3aBUCHMOCTEH (DM3MUECKUX BEIWYHH W TI0CTAHOBKY OITBITOB IO MPOBEPKE IMPEIIOKEHHBIX
THITOTE3.

Bonpmoe BHUMaHHE yIENSETCS] PEHICHUI0 PAaCYETHBIX W KaYeCTBEHHBIX 3aaad. [Ipu 3TOM Jis pacdy€THBIX 3a/1a4 MPUOPUTETOM SIBIISFOTCS
3aJ]au¥ C SIBHO 33/IaHHON (PM3UIECKOI MO/IEIbI0, TO3BOJISIOIINE IPUMEHSTh N3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3Jiena Kypca,
TaK ¥ WHTETPHUPYS 3HAHHUS W3 Pa3HBIX pas3zienoB. /[ KauyecTBEHHBIX 3aqad TPUOPUTETOM SIBISIFOTCS 3aJaHUs Ha OOBSICHEHHE IMPOTEKAHUS
¢buznyecKkux SIBICHUW M TMPOLECCOB B OKpYXKalolled >KuU3HM, TpeOyromue BblOOpa (GU3NYECKOM MOJeNu [Uisi CUTyallMd IPAaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmMu @I'OC COO k MaTtepuaibHO-TEXHHUYECKOMY 00ECIICUeHHIO Y4eOHOTOo TIpoiiecca 0a30BbI ypOBEHb Kypca
¢bu3uMKM Ha ypOBHE CpeaHero ooOmero oOpa3oBaHUs JODKEH HM3ydaThbCs B YCIOBHUSX NPEIMETHOTO KaOuWHeTa (PU3WKKW WM B YCIOBHUSIX
MHTETPUPOBAHHOTO KaOWMHETa NPEIMETOB €CTECTBEHHO-HAYYHOIrO HHKIA. B kaOuHeTe (GU3MKM AODKHO OBITH HEOOX0IuMoe j1abopaTOpHOE
o0opynoBaHue AJis BBINOJIHEHUS YKa3aHHBIX B IporpaMMe Mo (PU3HKe YICHUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAIIMOHHOE 000PYI0BaHueE.

JlemoHcTpalMoHHOEe 00OpynoBaHuE (GOPMUPYETCSI B COOTBETCTBUM C MPHUHIMUIIOM MHUHHUMAaJIbHOW JOCTATOYHOCTH M OOecreduBaeT
MIOCTAHOBKY IE€PEUMCICHHBIX B IMpOrpaMMe Mo (U3MKe KIIOYEBBIX JIEMOHCTpAIUil Uil MCCIEJIOBAaHUS M3Y4YaeMbIX SIBJICHUI M IPOIECCOB,
SMIUPUYECKUX U (PYHIAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHIA.

JlaboparopHoe 000pyIOBaHUE AJISl YYCHUUECKUX MPAKTHUECKUX PaboT GopMuUpyeTcs B BUIAE TEMATUIECKHX KOMILIEKTOB U 00ECIIeUnBaeTCs
B pacuéTe OJHOr0 KOMIUIEKTa Ha ABYX oOydaromuxcs. TeMarnyeckue KOMIUIEKTHI TaO0OpaTOpHOTO 000PYA0BaHUS JOKHBI ObITh MOCTPOCHBI HA
KOMILJIEKCHOM HCIIOJIb30BAHUM AHAJOTOBBIX M IUGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE IHU(PPOBBIX
nabopaTopHii.

OCHOBHBIMH ENSIMU U3YyUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISIFOTCS:

e (opmupoBaHuEe HHTEpeca M CTPEMJICHHS OOYUYaIOIIUXCS K HAyYHOMY HU3YUEHHUIO TMPUPOIbI, PA3BUTHE WX HUHTEIUICKTYAlIbHBIX H

TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BHUTHE MPEJCTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO OTHOLIEHUS K OKPY>KAIOIUM SIBIICHUSIM;



e (opmupoBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3ysbTaTa H3yudeHUSI OCHOB CTPOCHUS MaTepuH U (PyHJTaMEHTAIbHBIX 3aKOHOB (PH3HKHY;
e (opmupoBanue yMEHUI OOBSICHSTH SIBIICHUS C UCIIOIB30BaHUEM (PH3UUECKUX 3HAHUH M HAyYHBIX JOKA3aTEIbCTB;
e (opmupoBaHue npeaCTaBICHUN O PO PU3UKHU JJIsl PAa3BUTHS APYTHX €CTECTBCHHBIX HAYK, TEXHUKH M TEXHOIOTHA.
JlocTIbKeHHe 3THX IeNiel 00ecrieunBaeTCs peleHreM CIeIyIoNINX 3a1a4 B mpoliecce U3y4eHus Kypca GU3UKU Ha YPOBHE CPETHETO 0O0IIero
oOpa3oBaHus:
e PUOOPETCHHE CHCTEMBI 3HAHWK 00 OOIMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUAX, BKIOYAs MEXaHUKY, MOJICKYISIPHYIO
(U3HKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI acTPO(DHU3HKHY;
e (opmupoBaHue yMEHUH TPUMEHSTH TEOPETUUYCCKHE 3HAHUS I OOBSICHEHUS (DU3MUECKUX SBJICHHA B TPUPOJE W IS NPUHSITHS
MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HU;
® OCBOEHME CIOCOOOB pEIIeHMs PA3IMYHBIX 33Jau C SIBHO 3aJlaHHOM (PU3MYECKOM MOJIeNblo, 3a/1a4, MOAPa3yMEBAIOIINX CAMOCTOSTEILHOE
co3gaHue (pu3nUecKor MO, aIeKBaTHON YCIOBHM 3aJauu;
e [OHUMaHUE (U3HYECKUX OCHOB W TPUHITUIIOB JICHCTBUS TEXHHUYCCKUX YCTPOWCTB M TEXHOJIOTHMUYCCKUX IPOIECCOB, WX BIUSHHUS Ha
OKPYKAIOILLYIO CPELY;
® OBJIQJICHUE METOJIaMU CaMOCTOSITEILHOTO TUJIAHUPOBAHUS M TPOBENCHUS (DU3UUYECKUX IKCIEPUMEHTOB, aHAIN3a W HHTEPIPETAIUN
nH(pOpMaLKH, OTIPEIeTICHHS TI0CTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTaTa;
® CO3JaHME YCIOBUH ISl pa3BUTUSL YMEHUM TPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUECKOMN AEATETbHOCTH.
Ha n3yuenune ¢pusuku (6a30BbIl ypOBEHB) Ha YPOBHE cpeaHero odmiero oopazoBanus otBoautces 136 yacos: B 10 kiracce — 68 yacos (2 yaca
B Heneno), B 11 kitacce — 68 wacoB (2 yaca B HEZIETIO).
[Ipennaraemslii B mporpamMMe no (usuke nepeyeHb Jad0paTOpPHBIX U MPAKTUYECKUX paboT SIBISIETCS PEKOMEHIOBAaHHBIM, YUUTENh JIEIaeT
BBIOOD MpoBeieHNUs 1a00PaTOPHBIX pabOT U OMBITOB € YIETOM MHIAUBUAYAIBHBIX 0COOEHHOCTEH 00yJaronuxcsl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI0 MIO3HAHUS

®usuka — Hayka o npupone. Haydnele MeToabl MO3HAHMS OKpYKarouero mupa. Ponp skcriepuMeHTa M TEOpPHH B IPOLECCE MTO3HAHMS
MPUPObL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue pusnueckux sABJIeHUH M mpoueccoB. Hayunble runores3sl. dusznueckue 3aKOHbl M TEOpUH. ['paHUIBI NPUMEHUMOCTU
¢uznueckux 3aKoHOB. [IpyHIMIT COOTBETCTBUSI.

Ponb u MecTo pusnku B GopMUpOBaHUN COBPEMEHHOM HayYHOUW KapTUHBI MUpPa, B TPAKTUUECKON JAESITEIbHOCTH JIIO/IEH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBrxkeHrne. OTHOCUTEIBLHOCTh MEXaHUUECKOTO IBMKEHUs. Cructema otcuéra. Tpaekropus.

[Tepemernienue, CKOpoCTh (CpeaHssi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE MaTepUabHOW TOUYKH, X MPOCKIIMHA HA OCH CHCTEMBI
KoopauHat. CloKeHue MepEeMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpEHHOE NPSMOJIMHEHHOE IBWKeHHE. ['paduku 3aBUCUMOCTH KOOpJAWHAT, CKOPOCTH, YCKOPEHHWs, MYyTH H
TepeMeNIeHrs MaTepruaIbHON TOYKHA OT BPEMECHH.

CBoOoaHoOe majienre. Y CKOpeHrue CBOOOTHOTO TaICHHMS.

KpuposmHelinoe aBwkeHue. [[BrykeHne MaTEepHAIIbHONW TOUYKH IO OKPY)KHOCTH C TIOCTOSIHHOHM 10 MOJAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
nuHeWHas ckopocTh. [lepron n yactora obpamieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

Texnuueckue ycTpoOHCTBA M MPAKTUYECKOE MTPUMEHEHHUE: CITUAOMETP, ABIKEHUE CHAPSAIOB, LIEMHBIE U pEeMEHHBIC MepelauH.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILTFOCTPALMS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBHKCHUSI.

[IpeoOpazoBaHue ABMHKEHUI C HCIIOJIb30BAaHUEM IPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

Hamnpanenue ckopocTH npy JBUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



N3yuenne HepaBHOMEPHOTO JIBUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKAY IyTSAMH, IIPOWJECHHBIMU TEJIOM 3a IIOCIENOBATEIIbHBIC PABHBIE IIPOMEKYTKH BPEMEHHU IIpU
PAaBHOYCKOPEHHOM JIBHJKCHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUs IApUKa B BA3KOU KHUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcUTenbHOCTH ['anmnes. Ilepssiii 3akoH HerotoHa. MHepruanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepmo3uiiuu cwi. Bropoi 3akoH HberoToHa mis MarepuanbHOW TOuku. Tpertwil 3akoH HbroTona mis
MaTepHUaIbHBIX TOYEK.

3akoH BceMupHOro Tarotenus. Cuna tsxecTtd. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenue. Bunpl Tpenus (moxosi, ckoiibxeHusi, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJBXEHUS U CHJIa TPEHHS MOKOSL.
Koadunument tpenus. Cuina conpoTUBieHUs IpU ABMKEHUU TeJa B dKUAKOCTH WIIH Tase.

[TocTynarensHoe u BpamareabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CuIIBI OTHOCHUTEINIBHO OCH BpaleHus. [1nedo cuibl. Y cnoBus paBHOBeCUs TBEPAOTO TENA.

TexHnyeckne yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHNUE: IO IIIUITHUKY, IBIKECHUE NCKYCCTBECHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHME Macc B3aUMOJICHUCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3zmepenue cui.

CnoxeHue Cuil.

3aBHCHUMOCTb CUJIBI YIPYTOCTH OT Ae(opmMariuu.

Hesecomocts. Bec Tena npu ycKOpeHHOM MOABEME U MTaICHUMU.

CpaBHEHHE CUJI TPEHUS TIOKOs, KAYEHHS U CKOJIb)KEHUS.

VYcioBus paBHOBECHsI TBEPAOTO Tesla. Buipl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3yuenue nBmxeHus: Opycka 1o HakJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIMX B MPY)KUHE U pE3UHOBOM 00pasiie, oT ux aedopmarium.

HccnenoBanue yclioBuil paBHOBECHS TBEPIOTO TeJla, HMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonvl cOXpaHeHusn 6 MexanuKe



NMnynsc MaTepuanbHON TOYKH (T€a), CUCTEMbl MaT€pUAIbHBIX TOYEK. VIMITyJIbC CHIIBI M M3MEHEHUE MMITYJIbCA Teja. 3aKOH COXPaHEHUs
HMITyJIbCa. PeakTUBHOE IBUIKEHHE.

Pabota cusbl. MOIHOCTD CHIIBL

Kunernueckas sHeprusi MaTepuanbHO Toukd. Teopema 00 N3MEHEHNH KHHETHYECKOW SHEPTUH.

[lorenumaneHas sHepruda. lloTeHnmaneHas sHeprus ynpyro aedpopmupoBaHHOM npyxkuHbl. [loTeHumanbHas sHeprus Tena BOIU3U
MIOBEPXHOCTU 3EMJIN.

[ToreHnmanpHble U HETIOTCHIMAIBHBIE CHIIBL. CBsA3b Pa0OTHl HEMMOTCHIUAIBHBIX CHJI C N3MEHEHUEM MEXaHWYEeCKON SHEPTHUH CHUCTEMBI TEll.
3aKOH COXpaHEHHs] MEXaHUYECKOW SHEPTHH.

Yipyrue u Heylpyrue CTOJIKHOBEHMUS.

TexHnueckue ycTpoiuCcTBa U MPAaKTUYECKOE IPUMEHEHHUE: BOJOMET, KOIEP, NPYKUHHBIM MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaxkTnBHOE IBIDKEHUE.

[lepexon moTeHNIMAIbHON YHEPTUHU B KUHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abCcoMOTHO HEYIIPYTOTo yAapa ¢ HOMOIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThI CUIIBI ¢ U3BMEHEHHEM MEXaHMUYECKOW SHEPTUH Tella Ha IIPUMepe pPacTsKEHHsI pE3UHOBOTO JKI'yTa.

Pasznen 3. MoJieky/sipHasi pu3uKa 1 TEPMOAMHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH U X OIBITHOE 000cHOBaHue. bpoyHoBckoe neuxkenue. uddysusa. Xapakrep
JBUKEHHSI U B3aHUMOJICMCTBUS YacCTHI] BellecTBAa. MoOJenu CTPOCHHs Ta3oB, JKUIKOCTEH M TBEPIBIX Te M OOBSICHEHHE CBOMCTB BelECTBA Ha
OCHOBE 3THUX Mojenel. Macca u pazmepsl Mosekyil. KonnuectBo BenectBa. Ilocrosnnas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Lenbcus.

Mopnens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETUYECKONW TEOPUHU HJeallbHOTO Ta3a. AOCONIOTHAs TemrepaTypa Kak
Mepa CpeJHEHd KHHETUYECKOM SHEpPruM TeIJIoBOro JBWeHus uvactull rasza. lllkanma temnepatyp KenbBuna. ['a30Bble 3akoHBI. YpaBHEHUE
MenneneeBa—Kianelipona. 3akon J[lanproHa. M3omporecchl B UAEaTbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIpeJICTaBJICHHE U30IIPOLIECCOB: H30TEPMa, U30X0pa, u300apa.

Texnudeckue ycTpoHCTBa U MPAKTUYECKOE MTPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OmnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBa, POTOrpaduu MOJIEKYT OPTaHUYECKUX COSTUHEHUH.

OnpiTel 0 AU PY3UN KUIKOCTEH U Ta30B.



Monens OpOYHOBCKOTO JIBUKEHHUSL.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOT'O B3aUMOJICHCTBUSL.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHI, HJUTIOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATBHOTO T'a3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Ormpenenenre Macchl BO3/1yXa B KIIACCHOM KOMHATE HAa OCHOBE M3MEPEHHI 00bEMa KOMHATHI, IaBJICHUS U TEMIIEPATyphl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonnHamudeckas cucreMa. BHYTpeHHssI SHEpTHsI TEPMOJIUHAMUYECKOM CHUCTEMBI U CHOCOOBI €€ m3MeHeHusl. KommdyecTBo TEmiaoTH U
pabota. BHyTpeHHsIsI SHEprUsi OJJHOATOMHOTO HJeaNbHOTO Ta3a. Buapl Temmonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyYCHHE. Y IeTbHas
TEIT0EMKOCTD BemecTBa. Komn4uecTBo TETUIOTHI MpH TETUIonepeaaye.

[Tonatue 06 ammabatHOM mporiecce. [lepBriii 3ak0H TepMoauHaMUKH. [[pUMeHEHHE MEepBOrO 3aKOHA TEPMOJMHAMHUKH K H30TIPOIECCaM.
I'paduaeckas uaTepnperanus padbOTHI rasza.

Bropoii 3akon TepmoanHamMuki. HeoOGpaTUMOCTh TIPOIIECCOB B MPUPO/IE.

TemoBbie MamuHbl. [IpuHIUIBL AeiiCTBUS TEIUIOBBIX MamuH. [IpeobpazoBanust s3HEpTUM B TEIUIOBBIX MalnHax. KoagduimeHt noiaeznoro
neiicTBus TeroBoi MamuHbl. [{ukin Kapao u ero koahGuimeHT nojie3Horo AeicTBUsI. DKOJIOTHIECKUE MTPOOIEMBI TETNIOOHEPTETHKH.

Texuuueckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHUE: JBUTaTelb BHYTPEHHEI 0 CropaHusi, ObITOBON XOJIOAUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEW HHEpPruM Teja MpPH COBEPUICHUH pPaOOThl: BBUIET MPOOKM M3 OYTBUIKM MOJ JEHCTBHEM CXATOro BO3AyXa,
HarpeBaHue ¢upa B JaTYHHOU TpyOKe MyTEéM TpeHHUs (BHICOAEMOHCTPAIINS ).

W3menenue BHyTpeHHEH sHepruu (TemMmepaTypbl) Tella IpU Terionepeaaye.

OmnpIT 10 aguabaTHOMY PAaCHIMPEHHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHO#M TeMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanun eeujecmea. Pazosvle nepexoont

[TapoobOpa3zoBanue u konaeHcauus. Vcnapenue u kuneHue. AOCONIIOTHAS W OTHOCHTEIbHAs BJIAXXHOCTb BO3ayxa. HachllleHHBINH map.
VY aenpHas TemoTa mapooOpazoBaHus. 3aBUCUMOCTh TEMIIEPAaTyphbl KUTICHUS OT JaBIICHUSI.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOMNHUS CBOMCTB KpUCTAIIOB. JKuakue kpuctamisl. COBpeMeHHbIe MaTepPHAbI.
[1naBneHue u KpucTauM3aius. Y aenbHas TeroTa miasieHus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.



TexHudeckue yCTpOHWCTBA UM MPAKTHYECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KAJOPUMETP, TEXHOJIOTHH TMOJTy4E€HUSI COBPEMEHHBIX
MaTepHaIoB, B TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre mpu MOHM>KEHHOM JIaBJICHUH.

CriocoObl M3MEpEHUS BIAKHOCTH.

HaOmoienne HarpeBaHus M IJIABJICHHS KPUCTALUTIYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepenne OTHOCUTETHLHON BIQXKHOCTH BO3TyXa.

Paznea 4. DuexkTpoanHammuka

Tema 1. Dnekmpocmamuka

DnekTpu3arus Tel. DJIeKTpUuUecKuil 3apsaa. [[Ba Buma anekTpudueckux 3apsanoB. [IpoBOJMHHUKH, MUAIEKTPUKUA W TIOJYMPOBOJHUKH. 3aKOH
COXPaHEHHS EKTPUUYECKOTO 3aps/a.

B3aumoperictBue 3apsanoB. 3akoH Kynona. ToudeuHbIN AneKTpUUYECKUHU 3apsn. DJEKTpuyeckoe mnosie. HampsEHHOCTh 3JIEKTPUUECKOTO
noJist. [IpyHIMI cyneprno3uium 3aeKTpudeckux nosei. JIMHuM Hanps>KEHHOCTHU AIIEKTPUUECKOTO TMOJIS.

Pa6ora cun anekrpocrarnyeckoro nosd. [lorenuunan. Pasnocts noteHnuanos. [IpoBOIHUKY U TUAIEKTPUKU B 3JIEKTPOCTATHUECKOM TOJIE.
JlypnexTpuueckas MpOHUIIAEMOCTb.

OnextpoéMkocTh. KonneHcarop. DneKTpo€MKOCTh IIIOCKOTO KOHACHCATOpa. DHEPTrusl 3apsHKEHHOTO KOHJIEHCATopa.

Texnuueckre ycCTpoiiCTBAa M NPAKTHUECKOE MPUMEHEHHE: OJIIEKTPOCKOI, 3JEKTPOMETpP, JIIEKTpOCTaTUYecKas 3allluTa, 3a3eMJICHHE
ANEKTPOIPUOOPOB, KOHJEHCATOP, KOMMPOBAILHBIN anmnapar, CTpYHHBINH PUHTEP.

Jlemoncmpayuu

YCTpolCcTBO M MPUHIMUIT ICUCTBUS SJIEKTPOMETPA.

BsaumonelicTBue Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JIE 3aPSHDKEHHBIX TEIl.

[IpoBOTHUKY B 3IIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTU4ecKas 3alluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOIIAAM IUIACTHH, PACCTOSIHUS MEXAY HUMHU U AUDIEKTPUUYECKOU
MIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuil mok. Toku 6 paziuunvix cpeoax

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AIeKTpuueckoro Toka. Microunuku toka. Cuiia Toka. [TocTOsIHHBIN TOK.

Hanpspokenne. 3akon Oma a5 ygacTka LETH.

DNEeKTpUUYECKOE COINPOTUBJIEHHE. YIEIbHOE CONpOTHBIIEHUE BellecTBa. llocienoBarenbHoe, MapajulebHOE, CMEIIAHHOE COEAMHEHHE
IIPOBOTHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTE JIEKTPHUYECKOTO TOKA.

DNEeKTpOABMKYIasi CUjla U BHYTPEHHEE CONPOTHUBIIEHWE HMCTOYHUKA TOKa. 3akoH Oma /s MONHOM (3aMKHYTOM) DJIEKTPUUECKOM M.
KopoTkoe 3aMbIkanue.

DNeKTpOHHas IPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTh COMPOTHUBIICHUSI METAJIJIOB OT TemriepaTypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYeCKni TOK B BakyyMe. CBONCTBA 3JIE€KTPOHHBIX ITYYKOB.

[TonynpoBoanuku. CoOCTBeHHass W NIpHUMECHas MNPOBOJAMMOCThH MOIYNpOoBOAHUKOB. CBolcTBa pP-N-mepexona. [lomynpoBoaHUKOBBIE
puOOPHI.

DIEeKTpUYECKHUN TOK B pACTBOPAaX M pacIuiaBax dJIEKTPOJUTOB. DIEKTPOIUTHYECKAs AUCCOLMALMS. DIEKTPOIIU3.

DJIEKTPUYECKHI TOK B razax. CaMoCTOSTEIbHBIA U HECAMOCTOSTENbHBIN pa3psia. MosHus. [Tnazma.

TexHnueckne yCTpoOWCTBa M NPAKTUYECKOE NMPHUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT, UCTOYHHUKHU TOKA, JIEKTPOHArpeBaTelIbHbIC
npuOOpPBI, BIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BaKyyMHBI JAMOJ, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
ITOJIYITPOBOTHUKOBBIN INOJ, FaIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSDKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LIMJIMHIPUYECKUX TPOBOJHUKOB OT JIUTMHBI, IIJIOIIAIM TONIEPEYHOTO CEYEHHS U MaTepHala.

CMmelaHHOe coOeIMHEHUE POBOJHUKOB.

[IpsiMoe n3mepenue 31eKTpoABMKYIIEH criibl. KOpoTKOoe 3aMbIKkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3AYXa.

OaHOCTOPOHHSSE TPOBOIUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue 3neKTpoABIKYIIEH CHIIbl HCTOUYHUKA TOKA M €0 BHYTPEHHETO COITPOTUBIICHHUS.

Habnronenue snexrposnsa.



MexnpeameTHble CBSI3U

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kitacce OCyIIECTBISETCS C YUETOM COJEPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3EH ¢ Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMHH, TeOTpapuu U TEXHOJIOTHH.

Mescnpeomemnuvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAyYHOTO TO3HAHUS: SIBJICHUE, HAYYHBIH (akT, rumoresa, (puzndeckas
BEJIMYMHA, 3aKOH, TEOPUsl, HAOIIOICHUE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJEIb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbI YpaBHEHUH, TnHeiHas QyHKIMA, mapaboia, runepboa, ux rpa@uku U CBOMCTBA, TPUTOHOMETPUYECKHE
(GyHKIMU: CHHYC, KOCHHYC, TaHTE€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M UX IMPOEKIUH HAa OCH KOOPAWHAT,
CII0KEHHE BEKTOPOB.

buonocusn: mexannyeckoe IBW)KEHHE B KUBOUM mpupone, nuddysus, ocMoc, TEIIIOOOMEH XHUBBIX OPraHU3MOB (BHU[bI TEILIONEpEaayH,
TEIJIOBOE PABHOBECHUE), AEKTPUUECKHE SIBICHUS B AKUBOU MIPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYII, MOJb BEILECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX
TeJN, )KUAKOCTEH U ra30B, AJIEKTPUUECKHE CBOMCTBA METAJIIOB, AJIEKTPOJIMTUYECKAs TMCCOIMALNS, TalbBAaHUKA.

T'eoepaghus: BIaxxHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHKe ABMXKEHUN C MCIOJB30BaHUEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE, MOAIINITHUKY, UCIIOJIb30BAHNE 3aKOHA
COXpaHEHHUs MMITyJIbCca B TEXHHUKE (pakeTa, BOJOMET U ApPYyrue), ABUraTellb BHYTPEHHEIr0 CropaHus, mapoBasi TypOuHa, OBITOBON XOJOIWIbHHK,
KOHJULMOHEP, TEXHOJIOTUH IOJIy4YEHHsS COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCJI€ HAHOMATEpPHAJIOB, U HAHOTEXHOJIOI'MH, JIEKTPOCTATUYECKAs
3alUTa, 3a3€MJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH NMPHUHTEpP, NIEKTPOHArpeBaTeibHble MPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPHUOOPHI,
rajbBaHUKa.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[ToctosiHubie MarHuThl. B3ammoaeicTBHME MOCTOSHHBIX MArHUTOB. MarHutHoe moJie. BekTtop MarHuTHOW WHAYKIUU. [IpuHuumn
CYIEPIO3UIINN MAarHUTHBIX oJied. JInHuM MarHuTHOM nHAyKuMU. KapTrHa TUHUI MarHUTHOM MHTYKIIMH TI0JIs IOCTOSIHHBIX MarHUTOB.

MarnutHoe moje MpoBOJHUKA ¢ TOKOM. KapThHa NMHMNA WHAYKIMA MarHUTHOTO TOJS JJIUHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOTO IPOBOJAHMKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue NpoBOJHUKOB C TOKOM.

Cuna Amrmiepa, €€ MOAYINIb U HAIIPaBIICHUE.

Cuna JlopeHia, e€ Moaynb U HampaBlieHue. [[BrkeHne 3apsHyKEHHON YacTUIBI B OAHOPOJHOM MarHuTHOM mosie. Pabota cunel Jlopenna.

SIBneHue SNEKTPOMArHUTHOM HWHAYKIMHU. [lOTOK BeKTOpa MAarHUTHOM MHAYKUMU. OJNEKTPOABMKYILAA CHJIA HMHAYKIUUA. 3aKOH
3NIEKTPOMarHUTHOM MHAYKIMU Papanes.



BuxpeBoe anexTpuueckoe mojie. DJIEKTPOABWXKYIAs CUjla HHAYKIMH B IPOBOJHHUKE, ABIXKYIIEMCS IOCTYINATEIbHO B OJAHOPOJHOM
MAarHuTHOM TIOJIE.

IIpaBuiio Jlenna.

NHnykTuBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJIEKTPOIBIKYILAS CUJIa CAMOWHYKITHH.

DHeprusi MarHuTHOTO TOJISA KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckre yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: TMOCTOSHHBIE MAarHUTHI, 3JEKTPOMArHUTHI, AJICKTPOJBUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUIl, UHIYKIITUOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIIOHEHUE IEKTPOHHOTO My4YKa MAarHUTHBIM TI0JIEM.

JIMHUY WHIYKITUA MarHUTHOTO TIOJIS.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuno Jlenna.

3aBUCHMOCTD IEKTPOABMXKYIIEN CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAaTHUTHOT'O MTOTOKA.

SIBrieHME CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

WccnenoBanue AeCTBUS MOCTOSIHHOIO MAarHWTa HAa PaMKY C TOKOM.

HccnenoBanue sBJIEHUS 3J€KTPOMarHUTHOW MHIYKIUU.

Pa3pea 5. Kojie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KoJjieOanus
Konebartenbnast cucrema. CBoGoaHbIe MexaHWdeckue konebanus. ['apmonunueckue konebanus. [lepmon, dacrora, amrummryna u ¢asa
koneOanuil. IlpykuHHBIH MasSTHUK. MareMaTH4ecKuili MasTHUK. YpaBHEHHUE TapMOHHMUYECKUX Kojebanuil. [IpeBpaieHue sHepruu mpu
rapMOHUYECKHUX KOJIeOaHMSIX.
Konebarenbupiit  koHTYyp. CBOOOJHBIE S3JIEKTPOMArHUTHBIE KOJIe€OaHHS B HICAIBHOM KOJI€OATENIbHOM KOHTYpe. AHAIOTHS MEXIy
MEXaHUYECKUMU U DNIEKTPOMArHUTHBIMU KosiebanusiMu. @opmyna TomMcoHa. 3aKOH COXpaHEHUS! JHEPTHH B UCAIbHOM K0JIe0aTeTbHOM KOHTYpE.



[IpencraBienue o 3aTyxarolmux KosieOaHUSX. BbIHyXJeHHblE MeXaHUYecKkue KoJjiebaHusa. PezoHaHc. BbIHYX/IE€HHBIE 3JEKTPOMAarHUTHbBIE
KoJIe0aHuUs.

Ilepemennbiii Tok. CHHYyCOMJAIBHBIN NEPEMEHHBIM TOK. MOITHOCTh IEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAYEHHE CHIIbI
TOKAa U HaNpPsHKEHUSL.

Tpancdopmarop. IlpousBoacTBo, mepenada W TOTPEOJIEHUE SIEKTPHUECKOW SHEPruH. JKOJOTUYECKHE PHCKH MPH TPOU3BOJICTBE
a5eKTpo3Heprun. KynpTypa UCHOIb30BaHUs AIEKTPOIHEPTUU B IOBCETHEBHOM JKU3HH.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHUE: AIEKTPUUECKUI 3BOHOK, TEHEPATOP MEPEMEHHOIO TOKA, IMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

NccnenoBanue napameTpoB Kosie0aTenbHOM cucTeMbl (IPYKMHHBIN WM MaTEMaTUYECKUN MasiTHUK).

HaGnrogenue 3aryxarommx kojie0aHU.

NccnenoBanue cBOMCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusl.

OcmorpaMmsl (3aBUCUMOCTH CHITBI TOKA U HAMPSKEHUS] OT BPEMEHH) /7S DJIEKTPOMArHUTHBIX KOJeOaHuH.

Pe3onanc npu nocneaoBaTenbHOM COEIUHEHUH PE3UCTOPA, KaTyLIIKU HHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb TMHAN NEKTPOIIepEaaydH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MaJIbIX KoJieOaHUM Ipy3a Ha HUTHU OT JUIMHBI HUTU M MacChl rpy3a.

HccnenoBanue nepeMEeHHOro TOKa B LIS U3 MOCIEI0BATENBHO COEIMHEHHBIX KOHACHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60Hbl

Mexanuueckue BOJIHBI, yciioBHs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHus: W JJIMHA BOJIHBL. [lonepeuHble U mpoaoJibHbIE
BOJIHBL. MHTEepdepeHnus u qudpakius MEXaHHUEeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['pomMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IY4YE€HUS AIEKTPOMArHUTHBIX BOJIH. B3anmMuas opuenTtanus BektopoB E, B, V B anexkTpoMarautHoit
BojHe. (CBOICTBa AIEKTPOMATHUTHBIX BOJIH: OTpa)K€HHE, MpelomiieHue, noispuzanus, audpakuus, uHTepdepenius. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana smeKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 3IeKTpOMAarHuTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUHMIIBI painOCBS3U U TeNeBUACHUS. Paaronokanusi.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPY/KAIOLIEH CPEIbI.

TexHudeckne yCTpONCTBA M IPAKTHUYECKOE INPUMEHEHME: MY3BIKAJIBHBIE HMHCTPYMEHTBI, YJIbTPa3BYKOBas JUArHOCTHKA B TEXHHUKE U
MeAULMHE, pajgap, paAUONpUEMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu



OO6pa3oBaHue U pacrpoCTpaHEHNUE TONIEPEYHBIX U MTPOJIOTBHBIX BOJIH.

KonebGuomnieecs: Teo Kak HCTOYHHK 3BYKA.

HaGnronenue oTpakeHus U MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Habnronenue narepdepeHnnu u qudpakiini MEXaHHIeCKUX BOJTH.

3BYKOBOW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMILIMTYION U 9aCTOTON KOJICOAHHIA.

HccnemoBanue CBOMCTB AIIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHUE, IPEIOMIICHUE, MOJIIpU3anus, T(paKkuus, HHTepPEepeHIINS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeitHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOM cpene. JIyu cBera. TodeuHblii HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpakeHus cBeta. [locTpoeHne n300pakeHMi B TUIOCKOM 3epKaie.

[Ipenomnenue cBera. 3akoHBl MpeNOMIIEHUs cBeTa. AOCOJIOTHBIM MOKa3arenb mnpenomieHus. [lonHoe BHYTpeHHee OTpa)KeHHE.
[IpenenbHBIN yroa NOJIHOTO BHYTPEHHETO OTPAKEHMS.

Hucnepcus cseta. CiioxxHbIN cocTaB 6enoro csera. L{ser.

Cobuparone U pacceuBarolue JHH3bL. ToHkasg nuH3a. DOKYCHOE pacCTOsIHWE€ W ONTHYecKas cuja TOHKOM iuH3bL. Iloctpoenue
n300paxkeHU B COOMPAIOLINX U PacCenBaIOIINX JTMH3aX. PopMysa TOHKON JIMH3bL. YBEJIMYEHHE, JaBaeMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBas onrtuka. MHtepdepenHuuss cera. KorepeHTHble HMCTOYHMKHM. YCJIOBUS HAOMIOAEHUS MaKCUMyMOB W MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT ABYX CUH(a3HBIX KOT€PEHTHBIX HUCTOYHUKOB.

Hudpaxus csera. JudpakinuonHas pemérka. Y cioBre HaO0IeHHUs TI1aBHBIX MAaKCUMYMOB IIPU [aJIeHUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texuuueckne ycTpoHCTBa M NMPAKTUYECKOE NPUMEHEHME: OYKH, JIyna, (oToammapar, MPOEKLHMOHHBIM anmapar, MUKPOCKOII, TEJIECKOIl,
BOJIOKOHHAs! ONITHKA, TU(PPAKIUOHHAS PEIIETKA, MOJIAPOU.

Jlemoncmpayuu

[IpsiMonuHeitHOe pacpocTpaHeHHe, OTpaKeHHE U NpesiomiieHre cBeTa. OnTuyeckue npuoopsbl.

Ilonnoe BHyTpeHHEE OTpaxeHue. Moienb CBETOBOA.

HccnenoBanue cBOCTB N300paKeHUH B JIMH3AX.

Monenu MUKpOCKOIIa, TEIECKOTIA.

Habnronenue natepdepeHnnu cera.

HaGnronenue nudpakuuu ceera.

HaGnronenue nucnepcun cBeta.

[lonyuenue ciekTpa ¢ TOMOIIBIO IPU3MBI.



[Tomy4yeHue criekTpa ¢ HOMOIIBIO IU(PPAKITHOHHON PEHIETKH.
Habnronenue mossipu3aiy cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi
W3mepenune nmokaszarens NpeIoMIICHHUS CTEKIA.
HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.
Habmonenue nucniepcun cBera.

Pa3nes 6. OcHOBBI cleMAJILHOM TEOPHH OTHOCUTEIbHOCTH
['paHnuBI NPUMEHMMOCTH KJIACCHMYECKOW MeXaHHMKHU. IlocTynaTel crneruanbHOM TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAILEHHUE JITUHBI.
OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM YaCTHULIBI. DHEPIUsl TOKOSI.

Paszpnen 7. KpanToBas pusuka

Tema 1. dnemenmol K6AHM 00U ONMUKU

®otonbl. opmyna [Tnanka cBsi3u sHEPTHH POTOHA C €r0 YACTOTON. DHEPTHS K UMITYIIHC (OTOHA.

OtkpeiTie u uccnenoBanne Gorodrpdexra. Onebitel A. I'. Ctomerosa. 3akoHsl poTodddexra. YpaBHeHue DhHmTeHA 1151 PoTodddekra.
«Kpacnas rpanuma» porodddekra.

JHaBnenue cBeta. Onbitel I1. H. JIeOGenena.

XHUMHYECKOE JIECTBUE CBETA.

Texuuueckue ycTpoiCTBa U MPAKTUYECKOE TPUMEHEHUE: (POTOAIEMEHT, (OTOAATYUK, COJTHEUHas Oarapesi, CBeTOAUO.

Jlemoncmpayuu

®doTo3(h(PeKT Ha ycTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccesHuto o -dactuil. Ilnanerapuas monens atoma. [loctymarer bopa. U3nyuenne u
norJouieHre GOTOHOB MPH MEPEXOAE aToOMa ¢ OJTHOTO YPOBHSI SHEPTUU Ha Ipyroid. Buasl cnektpoB. CriekTp YpOBHEH SHEPTUU aToMa BOJIOPO/aA.

BonnoBble cBolicTBa yactuil. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH yaau3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYeHHE.



TexHuueckue ycTpoHCTBa U PAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenne AIMHBI BOJIHBI JIa3epa.

Habnronenue muHEHYaThIX CIEKTPOB H3ITyICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HaGnronenue nuHeiyaToro crexTpa.

Tema 3. Amomnoe sa0po

DKCIepUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTPOeHUs siapa. OTKpbITHE paguoakTUBHOCTU. OnbIThl Pezepdopaa 1o onpeneneHno cocraBa
paanoakTUBHOTO u3aydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BivsHue painoakTUBHOCTU HA JKUBbIE OPraHU3MBI.

OTtkpbiTHE IPOTOHA U HeTpoHa. HyknonHast monens sapa ['eitsenbepra—Banenko. 3apsa saapa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacniaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. 'aMMa-u3nydyeHue. 3aKOH paMOaKTUBHOTO pacmaja.

DHeprus cBA3M HYKJIOHOB B siape. SnepHble cuibl. Jledekt Macchl spa.

AnepHbie peakuuu. JleneHre U CUHTE3 SAeEp.

Anepubiii peaktop. TepmosiaepHbiii cuHTe3. IIpoOGnemMbl M TEPCHEKTUBBI SACPHON SHEPTETHKU. DKOJIOTHYECKUE ACTICKTHI SACPHOU
SHEPreTHUKHU.

DneMeHTapHbIe YacTullbl. OTKPBITHE O3UTPOHA.

MeTo 11 HAOMIOAEHUS U PETUCTPALIUU dJIEMEHTAPHBIX YaCTHUII.

dyH1aMeHTaJIbHBIE B3aUMOICUCTBUSA. EMMHCTBO r3nyuecKoi KapTHHBI MUpA.

Texuuueckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHHUE: JO3UMETp, Kamepa BunbcoHa, siepHblii peakTop, aroMHas omoa.

Jlemoncmpayuu

CuéTYnK HOHM3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB YacTHil (110 TOTOBBIM GoTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH
Ortanbl pa3BUTHs acTpoHOMUM. [IpUKiIaiHOEe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.
Bun 3B€3anoro Heba. Co3Be3aus, spkue 3BE3/bI, INIAHETHI, UX BUTUMOE JBUKCHHE.
Conneynas cuctema.
Connue. ConHeuHast akTUBHOCTh. Mcrounuwk »sHeprun CosiHIa W 3BE3A. 3BE3BI, MX OCHOBHBIE XapakTEpUCTHKU. Jlnarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3/bl TJIABHOW MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» IJsl 3BE3] IJIaBHOM



nocsenoBareNbHOCTH. BHyTpennee crpoenue 3BE31. COBpeMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUHM U 3BoonuMu CojHIa U 3BE3/. DTarmbl
KU3HU 3BE3]L.

Mneunslii [Tyts — Hama [Manaktuka. [lonoxenne n neuxenue Connua B ['anaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. YEpHbie
JBIPBI B A7Ipax rajakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa66ia. Pazoeranue ranakruk. Teopus bonbiioro B3peiBa. PennkroBoe u3imydeHue.

MacmrabHast ctpyktypa Beenennoii. Meraranakruka.

Hepewénneie npoOieMbl aCTpPOHOMUM.

Yuenuueckue nabnrooenus

Habmonenuss HEBOOpPYXEHHBIM TIJ1a30M C HCIOJIb30BAHMEM KOMIIBIOTEPHBIX MPUJIOKEHUH A ONpeAesieHUs] MOJIOKEHUS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be31si CeBEpHOTo MOJyIIapus U IPKUE 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, ninanet, Mneunoro [lyru.

O0o01maruiee NOBTOPEHNE

Pone ¢usuku m acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM, COIMATBLHON M ATHYECKON cdepax NesTeIbHOCTH YelIOBEeKa, POJib U
MecTOo (M3MKM U acTPOHOMHUHM B COBPEMEHHOHN HaydyHOW KapTHHE MUpA, posib (U3NYECKON Teopuu B (HOPMHUPOBAHUU MPEACTABICHUI O
¢buznyeckoil KapTuHE MUpPA, MECTO (PU3MUECKOM KapTUHBI MUpa B 00ILIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O TPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenne kypca ¢puszuku 6a30Boro ypoBHs B 11 Kiacce oCyIIECTBISIETCS ¢ YUYETOM COAEPIKATENIBHBIX MEXIPEAMETHBIX CBs3el C Kypcamu
MaTeMaTUKHU, OMOJIOT MU, XUMHH, TeOTpapuu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsamus, CBSI3aHHbIE C W3yYEHHEM METOJOB HAay4YHOIO IO3HAHUS: SIBJIEHUE, HAy4HbIM (akT, rumoresa, (puznyeckas
BEJIMYUHA, 3aKOH, TEOpHsl, HAOII0IeHHE, IKCIIEPUMEHT, MOAETUPOBaHHE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHUe CUCTEMbl YpPaBHEHUH, TPUIOHOMETpUYECKHE (QYHKLUHU: CHHYC, KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBl M MX MPOEKLUH HAa OCH KOOPJHMHAT, CI0KEHUE BEKTOPOB, MPOU3BOHBIC AIIEMEHTAPHBIX (DYHKIIMM,
IIPU3HAKY [IOJJ00US TPEYTOIbHUKOB, OIIPEEICHHE TUIOIAAN IUIOCKUX GUTyp U 00bEMa Tel.

Buonoeus: »nextpudeckue sBICHUS B JKUBOM MpHpoje, KojiebaTellbHble BI)KEHUS B KMBOW MPUPOJE, ONTUYECKHE SIBICHHS B >KMBOM
IIPUPOJE, ACUCTBUE Paiialluy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKas CTPYKTypa TBEPABIX Tell, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PELIETKH,
CIIEKTPAJIbHBINA aHAJIN3.

T'eozcpachus: MarHuTHbIE MOJIFOCA 3€MIIH, 3aJI€KM MarHUTHBIX Py, OTOCHEMKA 3€MHOM MOBEPXHOCTH, IPEACKA3aHUE 3eMIIETPACEHUI.
Texnonocus: JTVMHUM DIEKTpOIEpeaayd, TEHEpPATOp IEPEMEHHOrO0 TOKa, IEKTPOABMIaTeNlb, WHAYKIMOHHAs I€4b, pajap, PaguoNpHEMHUK,
TEJIEBU30D, aHTCHHA, TesneoH, CBY-neus, IIPOEKIIMOHHBIN ammapar, BOJIOKOHHASI ONTHKA, COJIHEYHAs Oarapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOTO mnpenmera «Pu3nka» Ha ypoBHE cpenHero oodimiero obpazoBaHus (0a30BbIM YPOBEHB) JOJDKHO OOECIEUUTHh TOCTHKECHHE
CJICAYIOIUX JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U IMIPEAMCTHBIX O6p8,30BaT€J'II)HI)IX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIbTATbBI

JIN4HOCTHBIE pe3yNabTaThl OCBOEHHSA y4yeOHoro mpenmera «®Du3uka» JOJKHBI OTpPaKaTh TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCs
PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3MUIIUEH JTUYHOCTU, CHCTEMOM IIEHHOCTHBIX OPHEHTAIINI, TO3UTHUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSAM POCCHUHCKOTO OOIIECTBA, PACUIMPEHUE MXU3HEHHOTO OIbITa M OIbITa JEATENIbHOCTH B IpOliecce
peanu3alnuy OCHOBHBIX HAIIPABICHUI BOCIIUTATEIbHOMN IE€ATEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIIMTAHMSA:

c(OpMUPOBAHHOCTH IPAKJIAHCKOM MO3ULIMU 00yJarolerocs Kak akTHBHOTO U OTBETCTBEHHOTO YJI€Ha POCCUHCKOTO OOIIeCTBa;

MPUHATHE TPAJIUIIMOHHBIX 00IEYEeIOBEUECKUX I'YMAaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JAEATEIbHOCTh B MHTEpECax TpPakJaHCKOTO OOIIecTBa, y4yacTBOBAaTh B CAMOYIIPaBI€HMHM B 00pa3oBaTeNIbHOM
OpraHu3aIuy;

YMEHHE B3aUMO/ICEHCTBOBATh C COL[MAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH € UX QYHKIUSMU U Ha3HAUCHUEM;

TFOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKON IEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

c(hOpMUPOBAHHOCTH POCCUICKON I'pakIaHCKON MACHTUYHOCTH, TAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX B 001aCTH GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTh OIEHUBATh CUTYALUIO U MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYICh HA MOPAJbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH, B TOM
YHUCIIE B ACSTEIIBHOCTU YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYUBOTO OyAyILIEero;

4) 3CTeTHYECKOr0 BOCIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsi SCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYILEro (GU3NIECKOil HayKe;

5) Tpya10BOr0 BOCIIMTAHHUSI:

UHTEpEeC K pa3nuyHbIM cepam mpodecCHOHATbHONW NESTENbHOCTH, B TOM YHCIE CBS3aHHBIM C (U3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh
0CO3HaHHBIH BbIOOP Oyny1Ieil npodeccun U peann3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIaHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIaCTH (PU3UKU Ha MPOTSHKEHUU BCEH JKU3HU;



6) IKOJIOTHYECKOT0 BOCTIUTAHUSI:

c(pOpPMUPOBAHHOCTH IKOJIOTMYECKOH KyIbTYPbI, OCO3HAHKE INI00AIILHOTO XapaKTepa 3KOJI0IMYECKUX IpolieM;

IJIAHUPOBAHUE U OCYILECTBIICHNUE JICHCTBUI B OKPYXKAIOLIEH Cpe/ie Ha OCHOBE 3HAHMS LEJIeW yCTOMYNBOIO pa3BUTHUS YEJIOBEUECTBA,

paciIupCHHUE OIIbITa ACATCIIBHOCTHU DKOJIOTHYECKOH HaITPpaBJICHHOCTH Ha OCHOBC UMCIOIIUXCS 3HAHUH 110 (1)I/I3I/IKG;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3HUYECKON HAYKH;

OCO3HaHHUE IICHHOCTHU Hay‘IHOf/'I ACATCIIBHOCTH, I'OTOBHOCTH B IIPOLECCEC H3YUCHUA (1)I/I3I/IKI/I OCYHICCTBJIATL MPOCKTHYIO M HCCICAOBATCIILCKYIO
ACATCIIBHOCTE HHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE JelCTBUS
ba3oBble Joruueckue AeMcTBHA:
CaMOCTOSITENHHO (POPMYITHUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
OTIPENIETIATH IEJH JICITEIIbHOCTH, 3371aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH 1 POTUBOPEUHS B paCCMATPUBAEMBIX (DH3NUECKUX SBIICHUSX;
pa3pabaThIBaTh IIJIaH pelIeHUs MPOOIEMBbI ¢ YIETOM aHAM3a UMEIOIITUXCS MaTePUATIbHBIX 1 HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTD, OIIEHUBATh COOTBETCTBHE PE3YJIHTATOB IEJISIM, OIICHMBATh PUCKHU TIOCIICCTBUN JIEATETLHOCTH;
KOOPJAMHHUPOBATH U BHITIOHATH padOTy B YCIOBHIX PEATbHOTO, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO B3aUMOACHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBble uccienoBarebCcKHe NeiCTBUA
BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMHU U METOJIaMU (PH3NYECKON HAYKH;
BJIQJICTh HAaBBIKAMU YYCOHO-HMCCIIEAOBATEIHCKOM M TPOCKTHOM JEATEIIbHOCTH B 00JIacTH (U3HMKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIILBHOMY TIOMCKY METOJIOB pelIeHHs 3a/1a4 (PU3UYECKOTO COACPIKAHUS, MPUMEHEHHUIO PA3IMYHBIX METOI0B MO3HAHMUS;
BIIAJIETh BUJAMH ACSITEIBLHOCTU IO IMOJYYEHHI0O HOBOTO 3HAHUS, €r0 MHTEpIpeTaly, IpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IUYHBIX YU4EOHBIX
CUTYaIUSX, B TOM YHUCIIE MIPH CO3JaHUH YU€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
BBISIBIISITh [IPHUMHHO-CIICACTBEHHbIE CBS3M W aKTyaJlM3MpOBaTh 3aJady, BbIABUTaTh TUNOTE3y €€ pelIeHUs, HaXOAUThb AapryMEeHTHl IS
JI0Ka3aTelIbCTBa CBOMX YTBEPKJICHUM, 3a1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;
aHAJIM3UPOBAThH MOJIYYCHHbIE B XOJI€ PELICHUS 337aud pe3ynbTaThl, KPUTUYECKH OLIEHMBATh MX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBUSIX;
CTaBUTH U POPMYIHUPOBATH COOCTBEHHBIE 3a]]a4l B 00Pa30BaTENBHON NEATEILHOCTH, B TOM YHUCIIE IPU U3YYCHUU (DU3HKY;
JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;



YMCTh IICPCHOCUTH 3HAHUA T10 (bl/ISI/IKe B IPAKTUYCCKYIO o0JacThb KU3HECACATCIIbHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BbIIBUI'aTb HOBBIC UJICHU, IPCAJIAraTb OPpUTrMHAJIbHBIC IMTOAXO0AbI U PCIHICHU A,

CTaBUTH HpO6JIeMI)I " 3a7a4y, JOIMYCKAIOIMHUEC AJIbTCPHATHUBHBIC PCIICHUA.

Pa6ora ¢ undpopmanueii:

BJIAZICTh HABBIKAMU IIOJTYUCHU S I/IH(l)OpMaIII/II/I (1)I/ISI/I‘IGCKOFO COJACpKaHusd U3 UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH ITOUCK,
aHaJM3, CHCTEMATU3aLUI0 K HHTEPIPETAINIO HH(POPMAIIUK PA3THYHBIX BHIIOB U ()OPM MPEICTABIICHHS;

OIIEHUBAThH JJOCTOBEPHOCTH MH(MOPMAIUH;

HCIIOJI30BaTh CpPEACTBA HHq)OpMaHHOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJIOTUH B PEIICHUN KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX H
OpraHU3AIlMOHHBIX 3a/1a4 ¢ coOo/IeHneM TpeOOBaHUM IPrOHOMHUKHU, TEXHUKH O€30MACHOCTH, TUTUEHBI, PECYPCOCOEpEKEHHUs, TTPABOBBIX M ITHYE CKUX
HOPM, HOpM UH(OPMAITMOHHOM 0€301TaCHOCTH;

co37aBaTh TEKCThl (PU3NYECKOIO COJEpaHUS B pa3IUYHbIX (opMaTax ¢ y4€TOM Ha3HaueHUs MHGOpPMalLMU U I1IeJIeBON ayJUTOpUH, BbIOHMpas
ONTUMATBHYIO (POPMY TIPEICTABICHUS W BU3YyaJIU3AIUH.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUSI:
OCYILIECTBIISATH OOLIEHHE Ha YpOoKaX (PU3UKH U BO BHE-YPOUHOU JESITENbHOCTH;
pacrno3HaBaTh NPEANOCHUTKH KOH(MIMKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHL;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOIb30BAHUEM S3BIKOBBIX CPEJICTB;
MMOHUMATh U UCTHIOJIB30BaTh MPEUMYLIECTBA KOMaHIHOM U MHANBUIYAIbHOU PabOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX ACUCTBUI ¢ yIETOM OOLIUX HHTEPECOB U BO3MOXKHOCTEN KaXI0T0 WieHa KOJIJICKTHUBA;
MPUHUMATh eI COBMECTHOH NESATEIbHOCTH, OPraHU30BbIBATh M KOOPAUHUPOBATH NEHCTBUS MO €€ AOCTHUKEHHMIO: COCTABJIATH IUIAH ACHCTBUHA,
pacnpeensiTh poiu ¢ yu€TOM MHEHUN YYaCTHUKOB, OOCYK/IaTh Pe3yIbTaThl COBMECTHOM pabOThI;
OIICHUBATh KAYECTBO CBOETO BKJIAJA U KAXKJOT0 yYaCTHHKA KOMaH/bI B OOIIUN pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;
npeiaraTb HOBbIE IPOEKTHI, OLICHUBATH UJIEH C MMO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;
OCYILIECTBIISITh IO3UTUBHOE CTPATETMUECKOE MOBEJCHUE B PA3IMUHBIX CUTYAIUIX, IPOSBIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM .

PeryasiTuBHbIe yHUBepcaibHbIe Y4eOHbIe 1eiCTBUS
Camoopranuszanmsi:
CaMOCTOSITENILHO OCYILECTBISITh TO3HABATEIbHYIO JAEATEIbHOCTh B 00MAacTH (U3MKKM W aCTPOHOMHH, BBISBISATH NPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENILHO COCTABIIATH IJIaH PEIIeHUs Pacu€THBIX U KaUeCTBEHHBIX 3a/1a4, TJIaH BBIMOJTHEHUS MPAKTUYECKOM paboThl ¢ yUETOM UMEIOITUXCS
pecypcoB, COOCTBEHHBIX BOZMOYKHOCTEH U MPeNOYTEHUII;



JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

paciupsTh paMKH y4eOHOTO MPeMeTa Ha OCHOBE JTMYHBIX MTPEATIOYTCHUI;

JieNiaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32 PEUICHHCE;

OIICHUBATH MTPUOOPETEHHBIN OTIBIT;

CI0COOCTBOBAaTh ()OPMUPOBAHUIO W TIPOSIBICHHUIO APYAMIIMHA B 00NacTH (PU3HKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BATENBHBIN M KYJIbTYPHBIMA
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTEJLIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, BHOCHTh KOPPEKTUBEI B JICATEIIPHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB LIEIISM;

BIIQJICTh HABBIKAMHU I[O3HABATEIIBHON pe(dIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHUI M MBICIUTEIBHBIX IPOIECCOB, X PE3yIbTaTOB U
OCHOBAHHIA;

WCII0JIb30BaTh MIPUEMBI pe(DIICKCHU JIsl OIEHKH CHTYAIlMH, BEIOOpPA BEPHOTO PEIICHHS,

YMETh OIIEHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATD PEIICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI M @pTyMEHTBI IPYTHX TPU aHAIHU3E PE3yJIbTaTOB JACITCILHOCTH,

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTAaTKH M JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHX TPU aHAIHU3E PE3yJIbTaTOB JACSITCILHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIHUOKH.

B mpouecce nocTukeHUs JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpOrpaMMbl NO (U3MKE JUIs YpPOBHS CpeAdHero ooOmiero ooOpa3oBaHus y
o0yuarouuxcs COBEPILIEHCTBYETCSI AMOLIMOHAIBHBIN HHTEJUIEKT, MpeArnoiararomui copMUpPOBAHHOCTD:

CaMOCO3HAHH$, BKIIIOYAIOUIETO CIOCOOHOCTh IMOHUMATh CBOE OSMOIMOHAJIBHOE COCTOSIHHWE, BHUIETh HAMpaBleHUS pPa3BUTUS COOCTBEHHOM
AMOITMOHAIBHOU c(ephl, OBITh YBEPEHHBIM B ceOe;

CaMOperyJIupoBaHus, BKIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTDH 32 CBOE MOBEACHUE, CIIOCOOHOCTh afalTUPOBAThCA K
SMOIIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIIATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEI MOTHUBALIUHU, BKIIIOYAIOIIEH CTpeMIIEHUE K JOCTIXKEHUIO LIETU U YCIIeXy, ONTUMH3M, MHULIMATUBHOCTh, YMEHHUE JIeUCTBOBATH UCXOMS U3
CBOMX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAONIEH CIOCOOHOCTh MOHUMATh AMOILMOHAIILHOE COCTOSIHUE JIPYTUX, YUUTHIBATh €r0 MIPH OCYIIECTBICHUU OOIIEHHUS, CIIOCOOHOCTh
K COUYBCTBUIO U COTIEPEKUBAHUIO;

COILIMANIbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C APYTUMU JIIObMU, 3a00TUTHCS, IPOSBIATH UHTEPEC U pa3peliaTh
KOH(JIMKTBI.

NPEJMETHBIE PE3YJIbTATbBI
K koH1y o0yuenus B 10 ki1acce npeMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JAOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD y 00yUarOIUXCs YMEHUI:



JEMOHCTPUPOBATh HA MPHUMEpPax poJib U MECTO (PU3HKU B (OPMUPOBAHUU COBPEMEHHOW HAYYHOW KApTHUHBI MHpa, B Pa3BUTHH COBPEMEHHOU
TEXHUKH U TEXHOJIOTUH, B IIPAKTUYECKOM NEATEIBHOCTH JIFOACH;

YUUTBIBATh TPAHUIIBI IPUMEHEHHS H3yICHHBIX (DU3HMUECKUX MOJICJICH: MaTepruaibHasi TOYKa, MHEPIUAIBbHAS CHCTEMA OTCYETA, aOCOIOTHO TBEPIOE
TEJ0, UACATBHBIN T'a3, MOJCIN CTPOCHHSI Ta30B, )KUIKOCTCH U TBEPABIX TEII, TOUYCUHBIH ICKTPUUSCKUN 3apsiy PU pelieHHH (PU3NMUECKUX 3a/1a4;

pacrno3HaBaTh (U3NYCCKUE SIBICHUS (TIPOIECCH) M OOBICHATh X Ha OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETHYECKON TEOPHU CTPOCHUS
BEIECTBA U JJICKTPOJAMHAMHUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHHE, CBOOOIHOE TaJeHUE TEJ, JBIKEHUE MO0 OKPYKHOCTH,
WHEepHHsl, B3auMoaericterue tei, nuddysus, OpoyHOBCKOE ABMKCHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEeHHE oO0BhEMa Tel NpHU HArpeBaHUU
(oxJTaXkAeHUH), TETUIOBOE PaBHOBECHE, UCTIApEHUE, KOHACHCAIUS, TUIABJICHUE, KPUCTAIUIN3AIS, KATICHUE, BIIAKHOCTh BO3/yXa, IMOBBIIMICHUE JTaBJICHUS
ra3a IpH €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBS3b MEXIy MapaMeTpaMH COCTOSHHS Ta3a B HM30TPOIECCax, JISKTPHU3aIUs TeJl, B3aWMOJICHCTBUE
3apsIoB;

OTIMCHIBATh MEXaHWYECKOE JBIIKEHUE, HCIOJIBb3YS (DM3MUECKHUe BEITUYHHBI: KOOPAWHATA, MyTh, TICPEMEIICHIE, CKOPOCTh, YCKOPEHUE, Macca Tena,
CWJIa, UMITYJIbC TeJla, KHHETHYECKasi SHEPrys, MOTEHITHAIBbHAS YHEPIHs, MeXaHudeckas padoTa, MEXaHHYECKas MOIIHOCTh; TIPH OIMCAHWUHU MPABUIHHO
TPaKTOBaTh (PU3MUECKUN CMBICIT HCIIOJIB3YEeMBIX BEIUYHH, MX O0003HAYCHHS M €IMHHIIBI, HAaXOJUTh (POPMYIIBI, CBS3BIBAIOIINAE JNAHHYIO (PHU3NICCKYIO
BEJIMYHHY C JPYTUMH BEITUIHHAMH,

OTIMCHIBATh M3YYCHHBIC TEIJIOBBIC CBOMCTBA TEJ W TCIUIOBBIC SBJICHUS, UCTIONB3Ys (DM3MUCCKHAE BEIIMUMHBI: JABICHHUE Tra3a, TeMIIepaTypa, CpeIHssa
KHHETHYECKasi SHEPTHsl XaOTHYECKOTO IBWIKEHUS MOJIEKYJ, CpPEAHEKBaJIpaTHYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSS DHEPrHs,
paborta raza, K0d(QPUIUEHT IMOJE3HOTO ACHCTBUS TEIUIOBOTO JIBHTATENs; MPH OMHCAHWHN NPABHJIBHO TPAKTOBATh (PM3MUECKHN CMBICI HCIIOIh3YEMBbIX
BEJIMYWH, X 0003HAYCHUS U CIMHHIIBI, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOININE TaHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTUMHU BEIMUNHAM;

OTNMCHIBATh HM3yYEHHBIC SJEKTPUUYECKUE CBOWCTBA BEIIECTBA M DJICKTPUUYECKHUE SBJICHHS (IIPOILIECCHI), MCMOJB3YyS (U3MUECKUE BEITMYMHBI:
ANEKTPUYECKUHN 3apsj, AIEKTPHUECKOE I0JIe, HAMPSHKEHHOCTh TOJs, MOTEHIIMAA, Pa3HOCTh NOTEHIIMAJIOB; TPHU OMHCAHWU TPABWIBHO TPAKTOBATH
(DMBUYECKUN CMBICI HCIIOJIB3YEMbIX BEIWMYHMH, UX 0003HAUCHUS W €AMHUIIBI, YKa3bIiBaTh (DOPMYJIbI, CBSA3BIBAIOIINE MAHHYIO (PU3MUYECKYIO BEIHMYHMHY C
JIPYTUMU BEJTMYUHAMU;

aQHATM3UPOBATh (PU3UUYECKUE MPOIECCHI U SBJICHUS, UCTIOIB3Ys (PU3NUYECKUE 3aKOHBI U MMPUHITUIIBL: 3aKOH BceMupHOTro Tsarotenus, |, 11 u Il 3akonb1
HproToHa, 3aKOH COXpaHEHHS MEXaHHYECKOW HHEPruH, 3aKOH COXPAaHCHHS HWMITYJIbCA, TPHHIMI CYIMEPIIO3UIMH CHUJI, HPUHIMII PABHOMPABHS
WHEPIHUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHYECKYIO TEOPHIO CTPOSHUS BEIIECTBA, ra30BbI€ 3aKOHBI, CBA3b CpE/IHEH KMHETUYECKOW SHEpPruu
TEIUIOBOTO JIBIXKEHUS MOJIEKYN C aOCOJIIOTHOM TeMmrepaTypoil, MEepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS JIIEKTPUYECKOrOo 3apsijia, 3aKOH
Kynona, npu 3ToM pa3nuyath cloBecHy0 GOpMYIHUPOBKY 3aKOHA, €0 MaTeMaTHUECKOE BHIPAKEHUE U YCIIOBUSA (TPaHUIlbl, 00JIaCTH) IPUMEHUMO CTH;

OOBSACHATH OCHOBHBIE MIPUHIIMIIBI ISHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3inyarh yCIOBHS UX O€30MaCHOTO MCIIOJBb30BAHUS B
IMOBCEIHEBHOM JKU3HU;

BBITIONTHATH YKCIIEPUMEHTHI 110 UCCIEA0BAHNIO (PU3NUECKUX SIBJICHUI U MPOLIECCOB C MCIIOIH30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH, IPU 3TOM
dbopmynupoBath mpobiaemMy/3agady U THMOTE3Yy y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYI0BaHUS, MPOBOIUTH OIBIT U
(bopMyTUPOBATh BHIBOJIBI;



OCYIIECTBIISITh MPSAMBIE M KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH, MPU 3TOM BBIOMPATh ONTHMAIBHBIN CII0OCOO M3MEPEHUsl M UCIOIb30BATh
M3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHNH;

HCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3NYECKMMHU BEIMYMHAMH C MCIOJIB30BAaHUEM MPSMBIX U3MEPEHHH, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(bUKCHPOBATH PE3YIIbTATHl OTYIEHHON 3aBUCUMOCTH (PM3MUECKUX BEIWYHMH B BUAE TaOIHIl ¥ rpauKOB, HeaTh BEIBOJIBI IO PE3YJIbTaTaM HCCIIETOBAHMS;

coOmoaaThk mpaBuia 0€30MacHOrO TPyAa NMPH MPOBEACHUU HUCCIENIOBAaHWNA B PaMKax y4eOHOTO SKCIEPUMEHTA, Y4eOHO-HCCIIEIOBATEILCKOW |
MPOEKTHOM JIEATEIILHOCTH C UCTIOIh30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB U JIAOOPAaTOPHOTO 000PYAOBAHUS;

pemaTh pacuéTHBIC 3a/1a4M C SIBHO 33JaHHOW (PU3NYECKON MOIETBIO, UCHOJB3ys (PU3NYECKHE 3aKOHBI U MPUHIIMITEL, HA OCHOBE aHAIM3a YCIOBHS
3aaud BBIOMpATh (PU3UYECKYI0O MOJIENb, BBIIENATH (PU3NYECKHE BEIMYMHBI M (POpMYJbl, HEOOXOMUMBIE sl €€ pelIeHHs, MPOBOJUTH PACUYETHI U
OIICHUBATh PEATLHOCTH MOJyYCHHOTO 3HAYCHUS (PU3HUECKON BETMYMHEI;

pemaTh KadeCTBEHHBIC 3aJaud: BBICTPAMBATH JIOTHUECKH HEMPOTHBOPEUYHMBYIO IEMOYKY pACCYXKIEHHH C OMOpOd HAa H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKHUE SIBIICHHS,;

WCTIOJIh30BATh MPH PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIC MH()OPMAIIMOHHBIE TEXHOJOTHH JUIS TIOUCKA, CTPYKTYPHPOBAHHS, HHTEPIIPETAIIMH U
MpEeJCTaBICHUS Y4eOHOH W HAyYHO-TIONMYJISAPHOW WH(GOpPMAIMU, TOJYYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUECKH aHATU3UPOBATH IOIy4aeMYIO
uH(pOpMaInIo;

MPUBOAMUTH MPUMEPHI BKJIala POCCHICKUX M 3apYOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAYKH, OOBSCHEHHE IMPOIECCOB OKPYXAIOMIETO0 MUpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETHYCCKUE 3HAHUS MO (DU3MKe B MOBCETHEBHOW JKWU3HM I OOECreYeHHs Oe30MacHOCTH MpH OOpalieHuH ¢ MpudopamMu U
TEXHUYECKUMU YCTPOICTBAMH, JUISl COXpPAHEHMsI 310pOBbsI U COOJIIOJICHNS] HOPM 3KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

padoTaTh B IPyNIE C BBINOJHEHHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, MIIAHUPOBATh PAOOTy TPYIIBI, PALIMOHAIBHO paclpeesaTh 00s3aHHOCTH U
IUIAHUPOBATh AEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aA€KBATHO OLIEHUBATh BKJIAJ KaXKJA0T0 U3 YYaCTHUKOB TPYIIBI B PEIIEHUE paccMaTpUBaeMOi
poOJIEMBI.

K koH1y o6ydenus B 11 Ki1acce npeMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JAOJDKHBI OTpaXKaTh C(OPMUPOBAHHOCTD y 00yUarOIUXCs YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax Pojib U MeCTO (U3UKU B (POPMHPOBAHUU COBPEMEHHOW HaydHOM KapTHHBI MHUpa, B Pa3BUTUM COBPEMEHHOU
TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON EATEIIbHOCTH JIFOJIEH, LIEIOCTHOCTh U €AMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTHIBATh T'PaHMIIbI IPUMEHEHUS U3YYEHHBIX (DU3MUECKUX MOJEJNel: TOYeUHbIN IEKTPUUYECKUM 3apsl, JIyd CBeTa, TOUEUHbII UCTOUHUK CBETa,
sJIepHast MOJIeJIb aTOMa, HYKJIOHHAsi MO/I€Ib aTOMHOTO s/jpa MpH pelieHnH (pU3nYecKux 3a/1ady;

pacrio3HaBaTh (pU3MYECKue SBICHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB 3JIEKTPOJMHAMMKM M KBAHTOBOM (PM3MKU: 3JIEKTpHUUECKas
IIPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUUYECKOE, MarHUTHOE JIeHCTBUS TOKA, B3aWMOJIEHICTBME MarHUTOB, 3JIEKTPOMAarHUTHAs MHIYKLUs, JeicTBUe
MarHuTHOTO MOJIS Ha MPOBOJHUK C TOKOM M ABIKYLIMMCS 3apsii, JI€KTPOMarHUTHbIE KOJIEOAHUS U BOJIHBI, NMPSAMOJIMHENHOE PaclpoOCTpaHEHUE CBETa,
OTpaskeHHe, IpeJoMIIeHUe, HHTephepeHIHs, TUPPaKIUsI U MOIIpU3alMs CBETa, JUCIIepCus cBeTa, GoTodnekTpudeckuit 3¢ dext (poTorddexr), cBeroBoe
JlaBJieHHE, BOSHUKHOBEHUE JIMHEHYATOro CIEKTpa aToMa BOJA0OPO/1a, €CTECTBEHHAs! M HCKYCCTBEHHAsS paJMOaKTUBHOCTH;



ONMCHIBaTh M3YyYEHHBIE CBOWCTBA BEUIECTBA (DJIEKTPUUYECKHE, MATHUTHBIE, ONTUYECKUE, BJIEKTPUUECKYI0 HPOBOJUMOCTb Pa3jIMuYHBIX Cpel) U
AIIEKTPOMArHUTHBIE SIBICHUS (IIPOLIECCHI), HMCMONB3YyS (U3NUYECKUE BEIMYMHBI: SJICKTPUUECKUI 3apsis, CHJIa TOKa, JIIEKTPUYECKOE HaNpsIKEHUE,
AJIEKTPUYECKOE COINPOTUBIIEHUE, PA3HOCTh NMOTEHLUAJIOB, 3JEKTPOABMKYILAs CUia, pabdoTa TOKa, MHAYKLUS MarHUTHOIO MOJs, cwia AmIiepa, cuia
JlopeHna, HHAYKTUBHOCTD KaTYIIKH, SHEPTHUS AJIEKTPUYECKOTO U MarHUTHOTO TIOJICH, IEPUOJT U YacTOTa KoJieOaHUU B KOJIeOATEIIbHOM KOHTYpE, 3apsl U
CHJIa TOKa B IMPOIECCe TAPMOHMYECKUX IJIEKTPOMArHUTHBIX KoJieOaHuH, (POKyCHOE pacCcTOsIHME M ONTHYECKas CHJIA JIMH3BI, IPU OTIMCAHUH MPAaBHIBHO
TPAaKTOBaTh (PM3MUECKUI CMBICT HCIIOIB3YEMBIX BEJIIMYHMH, MX O0O3HAYCHUS W CIUHHIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE NAHHYIO (H3UYECKYIO
BEJIMYMHY C JPYTUMHU BETMUMHAMY;

OTMCHIBATh N3YUYEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIONb3Yys (PU3NYECKHE BEIMUNHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPrUsl U UMITYJIbC (OTOHA, MEPHOJI MOTypaciaja, SHEPIrHs CBsI3U aTOMHBIX S€p, NPU ONMHMCAHUU MPAaBUIBHO TPAKTOBAaTh (PU3HUECKUN
CMBICTT MCIOJNb3YEMbIX BEJIUYMH, UX OOO3HAYEHMs] M €IUHMIIbI, YKa3blBaTh (DOPMYJIbI, CBS3bIBAIOIIME NaHHYIO (PU3MUYECKYIO0 BEIMYMHY C JPYTHMHU
BEJIMYMHAMH, BBIUUCIISITh 3HAU€HUE (PU3NYECKON BEIUUNHBI;

aHAJIM3UPOBATh (U3NYECKUE TPOIECCHl U SBJICHMS, UCIOJIB3Yys (DU3MUecKHe 3aKOHbl M MPUHLUIBL: 3aKOH OMma, 3aKOHBI MOCJEI0BAaTENbHOTO U
MMapaJUIEIbHOTO COEAMHEHUSI IPOBOJHUKOB, 3aKOH Jlxoynsa—JleHna, 3aK0H 3JE€KTPOMAarHUTHOW WHIAYKUWU, 3aKOH MPSIMOJMHEHHOTO PacipoCTpaHEHUs
CBETa, 3aKOHbI OTPaXEHHUS CBETa, 3aKOHBI NPEIOMJICHHS CBeTa, ypaBHeHHEe OiHIITelWHa a1 (orodddexra, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH
COXpaHEHHUs HUMITYJIbCa, 3aKOH COXPAHEHMsI 3JIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHHS MAacCOBOTO uucia, moctyinaTsl bopa, 3aKkoH paanoakTHBHOIO
pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAXKEHHUE U YCIOBHS (IPaHHULIbI, 00JaCTH) MTPUMEHUMOCTH;

OTIPEIeNIATh HApaBIEHUE BEKTOpA MHAYKIIMHM MarHUTHOTO IOJISI TPOBOJHHUKA C TOKOM, CHJIbl AMIiepa u cuiibl JlopeHna;

CTPOUTH M OIUCHIBATh U300pakeHHe, CO3aBaeMOe TNIOCKUM 3€pKaoM, TOHKOH JINH30H;

BBITIOJIHATH SKCIIEPUMEHTHI [0 HCCIEA0BaHUIO (PU3MUECKUX SIBICHUN U MPOLECCOB C UCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIL: IPU 3TOM
dbopmyaupoBaTh mpobIemMy/3a1ady U THIIOTE3Y yU4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYyI0BaHUS, POBOJAUTH OIBIT U
(bopMynupOBaTh BHIBOJIBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIMYUH, MPU ITOM BHIOMpATh ONTHUMAJbHBIN CIOCOO U3MEpPEeHHsI U UCIOIb30BaTh
M3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEH U3MEPEHUIA;

HCCIIEIOBATh 3aBUCUMOCTH (PM3NYECKHX BEJIMYMH C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI: MPH 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHPOBATH
PE3yIbTAThI MOJIY4EHHOHN 3aBUCUMOCTH (DU3MUYECKUX BEIMYHMH B BHJIE TAOIHUI] ¥ rpadUKOB, JeNIaTh BBIBOJBI IO pe3yJabTaTaM HCCIEIOBAHMUS;

coOnrofaTh mpaBuiia 0€30MaCHOTO TpyJa MPHU IMPOBEICHUU HCCIENOBAHUM B paMKax y4eOHOTO JKCIepUMEHTa, y4eOHO-HCCIeI0BATEIbCKON U
MIPOEKTHOM IeATEIBHOCTHU C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U J1a0OPATOPHOTO 000PYAOBAHHUS;

pemarh pacuéTHbIC 3a/la4M C SBHO 33aJaHHON (DPM3MYECKON MOJEINbI0, UCIONB3Yys (PU3MUecKue 3aKOHbI M MPUHIUIBI, HA OCHOBE aHajIn3a yCIOBHS
3aJjauyd BBIOMpATh (PU3MUECKYIO MOJENb, BBIIENATh (PU3NYECKHE BEIMYMHBI M (OpMYsbl, HEOOXOIUMBIE I €€ pelleHHs, MPOBOJUTH PACUETHI U
OLIEHUBATh PEATHLHOCTH MOJYYEHHOTO 3HaUeHUs (PU3MUECKON BEIUYHHBI,

pelars KadeCTBEHHbIE 3a/adyM: BBICTPAWBATh JIOTUYECKH HENPOTUBOPEUMBYIO LENOYKY pPAacCyXICHMM C ONOpPOM Ha H3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHMUS;



UCIOJB30BaTh MPU PEIICHUH YYEeOHBIX 33/1a4 COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU VIS MOWMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN U
NpeJCTaBICHUA Y4eOHON W HAyYHO-TIONMYNIAPHOW WMH(GOpPMAIHMU, NOJIYYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUECKH aHATU3UPOBATH IOJIY4aeMYIO
nH(pOPMAIIHNIO;

OOBSICHATH TPHUHIUIBI JCWCTBUS MAIlWH, NPHOOPOB M TEXHUYECKHX YCTPOMCTB, pa3inyaTh YCIOBHS HX O€30MAaCHOTO HCIOIB30BAaHUS B
IMOBCEIHEBHOM JKU3HU;

MIPUBOJIUThH MPUMEPHI BKJIa/1a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXAIOIIEr0 MHpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCI0JIb30BAaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEJHEBHOW XU3HU JUid oOecriedyeHuss 0e30MacHOCTH IpHU OOpalleHuH ¢ NnpudopamMu H
TEXHUYECKUMHU YCTPOUCTBAMM, Il COXPAHEHHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpYXKaIlOIIeH cperie;

paboTaTh B TpyIIEe C BBIMOJIHEHUEM Pa3IMYHBIX COLMAIbHBIX POJIEH, MIaHUPOBaTh pabOTy IPYHIbl, PAlMOHAIBHO PAacHpeesiaTh 00I3aHHOCTH U
IUTAHUPOBATh JESITEbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, a/IeKBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO U3 YYaCTHUKOB IPYIIBI B pEIICHUE paccMaTp MBaeMoi
poOIEeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
11 ®u3rKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 bubmmorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 h Ep:j;:;i%iilru 17541bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9 1 bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 O 10 1
CHOBBL TEPMOTHAMITIEH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznea 4. QJJIEKTPOJANHAMUKA
bubmmoreka [{OK
4.1 1
UeKTpoCTaTH 0 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
MaruautHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe U JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIMATIBHON TEOpUU 4 1 bu6mmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTBhl KBAHTOBOUW ONITUKH 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A
3 TOMHOEC SIIPO > https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 Obobuaiouee nosTopene 4 ﬁﬁlgff/ﬁﬁiﬁﬁnmug?c
Hroro no pazneny 4
PezepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KounyecTBo yacoB Jlara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrtpoabubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
duzrka — HayKa O MPUPOJIE.
1 Hayunsie MGT(})])I;BI HO?I,)H;)HI/TSI 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpa
Ponb u Mecto pusnku B
(hopMUPOBaHUHN COBPEMEHHON bubnuoreka [JOK

2 . 1
HAYYHOW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
MexaHn4decKkoe ABMKCHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nemkenus. [lepeMerienue, https://m.edsoo0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubmuorexa [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnmuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHue. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOJHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
KpupoiauHeitHoe IBUKCHUE.

7 [[I;cheHI/Ie MaTepraanoﬁ TOYKH TI0 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
[IpuHITUTT OTHOCUTEIBHOCTH
8 FaIl)anueﬂ. NHepuumanbHble CUCTEMBI 1 bubmorexa HOK
N https://m.edsoo.ru/ff0c3be8
orcyerta. [lepsblii 3akoH HeroTOHA
9 Macca tena. Cuia. [TpuHnun 1 bubnuorexa [IOK

CyNepHo3uIuu cuil. Bropou 3akoH

https://m.edsoo.ru/ff0c3be8
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HeroTona niis MarepuanbHOU TOYKH

Tperun 3akoH HproTona nis

bubmuoreka [JOK

10 MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroteHus. Cuma

11 TSKECTH. He}il))BaSI KOCMUYECKast bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

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

13 TpeHust. Cuiia COpOTUBIICHUS IPU bubnuorexa [JOK
IBW)KECHUHU TEJIA B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTymarensHOE 1 BpaIliaTebHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6moreka [IOK
tesa. MomeHT cuitbl. [1edo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUS TBEPAOTO Tesla
Nmnynbc maTepuanbHON TOUYKH,

15 CHUCTEMBbI MaT€pUAIILHBIX TOYECK. bubmuorexa [JOK
Hmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHIIBI.

16 Kunernueckas sneprust bubmuoreka [JOK
MaTepuanbHOi Toukd. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKO SHEPTUU
[ToTeHnmanpHas YHEPIUs.

[ToTenumanpHas sHEpPTrUs 0
17 ne(bopfmpOBaHHon" rli)pym?lllr{lfl}.,r bubmorexa LIOK
https://m.edsoo.ru/ff0c461a
[loTeHnmanpHas 2HEpPrUs TeNa
BOJIM3U TIOBEPXHOCTH 3eMIIH
18 IloTenmnuansHBIE U bu6nmoreka [JOK

HCIMMOTCHIMAJIBHBIC CUJIbI. CBs13b

https://m.edsoo.ru/ff0c478c
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pabOThI HEMTOTEHIIUATIBHBIX CHJI C
M3MEHEHHEM MEXaHHYCCKOH
SHEPrUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTHUU

19

Jlaboparopnas paboTa
«MccnenoBanue CBsi3U pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUH TeJla Ha IPUMEpE
PaCTSKEHUS PE3UHOBOTO JKI'yTa»

20

KonTponbnas pabora no teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXaHHUKE)

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISPHO-KUHETHYECKO M
Teopun. bpoyHOBCKOE NBHKEHUE.

Aupdysus

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTtep ABMKECHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3os,
KUAKOCTEH U TBEPIBIX TET

23

Macca monekyn. KonuuectBo
BeniectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBeCHE.
Temneparypa u €€ U3MepeHue.
[Ixana Tremneparyp Llenbcus

25

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemMrepaTypa Kak Mepa
CpeaHeNd KUHETUYECKOM dHEPruun
JBUKEHUS MOJIEKYJI. YpaBHEHUE
MenneneeBa-Knanelipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHA. ["a30BbIE 3aKOHBI

JIaboparopHas paboTa
«HccnenoBanmne 3aBUCHMOCTH

28 MEXIy TTapaMeTpaMH COCTOSHUS
pa3peKEHHOTO ra3ay

29 N3onpoueccel B uACAIBHOM rase u bubnuorexa [JOK
uXx rpaduveckoe npeIcTaBICHNe https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOJIMHAMUYECKOW CUCTEMBI U

30 crocoObl €€ N3MEHECHHS. bubnuoreka [JOK
Kosn4ecTBo TEmIOTHI ¥ paboTa. https://m.edsoo.ru/ff0c5952
BHYyTpeHHsIsT SHEpTHUs 0JTHOATOMHOTO
HJIeaTbHOTO Ta3a

bu6mmoreka [IOK

31 Brer Temsonepesia«in https://m.edsoo.ru/ffoc5¢c36
VenbHasg TEIIOEMKOCTE BEIIECTBA.

32 KonundecTBo TEMnoTel npu bubmuorexa [JOK
Tertonepeaaue. AauadaTHBIN https://m.edsoo.ru/ff0c5c36
mporecc

33 [TepBrlil 3aKOH TEPMOJUHAMUKHU U bubnmuoreka [JOK
€ro MpUMEHEHHUE K H30IpoIIeccam https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporieccos B

34 npnp(l))z[e. Bropoii gaI];IOH bubmorexa LIOK

https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpunmun nevicreus u KII1/ bu6mmoreka [JOK
TETJIOBOM MAITMHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KIT[

37 DKosoruyeckue npoodaemMbl
TETUIOPHEPTETUKHI

38 O6o0maromuii ypok bubnmoreka [JOK

«MonekynspHas ¢puzuka. OCHOBBI

https://m.edsoo.ru/ff0c6938
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TCPMOJUHAMUKU

KonTtposnsHas paboTa o teme

bubmuoreka [JOK
39 M .O
«Monexynapuas pusuia. OcHos https://m.edsoo.ru/ff0c6a50
TepMOl[I/IHaMI/IKI/I»
40 [TapooGpazoBaHue U KOHICHCAIHS. bubnuorexa [JOK
Hcnapenue u KumeHue https://m.edsoo.ru/ff0c63b6
A0
41 Bnaigiia;oz OTHaOCII;z::IBH:;HHﬁ bubmorexa HOK
yxa. m https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrannmueckne u
LA
12| ovontm conemmon. Ko BuGanorera LIOK
P - A https://m.eds00.ru/f0c65f0
Kkpuctamibsl. COBpeMEHHbBIE
MaTepHAITBI
I1 .
43 | Vnemsuas ronnora nnsnnemia BuGorera LIOK
a ’ https://m.edsoo.ru/ff0c6708
CyOnmumariust
bu6mmoreka [IOK
44 Yy o
PABHEHHE TEIIOBOTO bajarca https://m.edsoo.ru/ff0c6820
6 NC) {
o | oo S
P A p https://m.edsoo.ru/ffOc6bcc
3apssIoB
II
o | momm o
YHPOBOA ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS ICKTPUIECKOTO 3apsiaa
B i .3
47 | Kynoma, Tomemmut amextprmcod BuGuorera LIOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsi
u -
anpsHKEHHOCTD AJIEKTPUUYECKOTO BuGmorexa [OK
48 nosist. [IpyHnmn cynepnosunuu

ANEKTPUUECKUX NoJen. JInHun

https://m.edsoo.ru/ff0c6df2
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HaIpsHKEHHOCTH

49

PaGota cuit 3IeKTpOoCTaTHYECKOTO
noud. [lorenuuan. PazHocts
IIOTCHIINAJIOB

bubmuoreka [JOK
https://m.edso0.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJIGKTPI/I‘-ICCKZUI MMPOHHULAEMOCTDb

bubmmoreka [{OK
https://m.edso0.ru/ff0c7018

51

OnektpoeéMkocTs. Konnencarop

bubmmoreka [{OK
https://m.edso0.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa. DHEPrust
3apsHKEHHOTO KOHJICHCATOpa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnast pabota "U3mepenue
JNEKTPOEMKOCTH KOHJeHcaTopa"

54

[TpunIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAILHOTO
ammapara, CTpyWHOTO MPUHTEpA.
DIIEKTpOCTaTUUYECKas 3alUTa.
3a3eMiieHHe AIEKTPOIPHUOOPOB

55

DIIEKTPUYECKUI TOK, YCIOBUSA €0
cymiectBoBaHusl. [locTOsTHHBIN TOK.
Cuina Toka. Hanpspxenue.
Conpotusnenue. 3akon Oma jyist
ydacTKa [enu

56

[TocnenoBarenbHOE, MapauIenbHOE,
CMEIIaHHOE COeIMHEHHE
poBoIHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMeIanHoro
COCIMHEHUS PE3UCTOPOB»

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

57

PabGora u MOIIIHOCTB
QJICKTPUYCCKOT'O TOKA. 3akoH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838
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[xoynsa-Jlenna

58

3akon Oma Jyist HOJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM LIETIH.
KopoTkoe 3aMbikanue.
JlaboparopHas pabota «/3meperue
OJ1C ncToyHMKa TOKA B €T0
BHYTPEHHETO COMPOTHUBIICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COIIPOTUBIICHUS METAJLJIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh

60

DIEKTPUYECKUH TOK B BAKyyMe.
CBOMCTBA DIIEKTPOHHBIX ITYYKOB

61

[TonympoBOAHHUKH, X COOCTBEHHAS
Y IpUMECHasi TPOBOAUMOCTb.
CowucTBa p—N-niepexoia.
[TonynpoBoAHUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DIIEKTPUYECKUHU TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOLIUAIUS.
DIIEKTPOJIN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSITeNLHBIN U
HECAMOCTOSITEIIbHBIA Pa3psijl.
Monnus. I1mazma

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DeKTprYeCcKre IPHOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOE
npuMeHeHue. [IpaBuia TeXHUKH
0€e3011acHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

O6o06maromuit ypok
«INeKTPOANHAMUKAY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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KonTtposneHas paboTa o teme

66 «Qnekrpocratuka. [1ocTosAHHBIHI 1 bubmoreka [IOK
ANIEKTPUUYCCKHA TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX Cpelax»

Pe3epBHbiil ypok. KonTposibHas Eu6 LIOK
nonmoTexa

67 aboTa 1o Teme 1
E) " https://m.edsoo.ru/ff0c8c56

DNeKTpoguHAMHUKA

68 PesepBHblit ypok. O600maromuii 1 bubnuorexa [JOK

ypok 1o Temam 10 kiracca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

[MPOI'PAMME



https://m.edsoo.ru/ff0c8a8a
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11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl

[TocTOsIHHBIC MarHUTHI M KX
B3anMOIeiicTBHE. MarHuTHOE ToJIe. bubmmoreka [{OK

1 . 1
BekTop MarHuTHOW UHYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

5 TokOM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3aumoeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yuenue

3 . P opo op . y: 1 1 bubnuoreka [IOK
MarHUTHOTO TOJISl KaTyLIKU

i https://m.edsoo.ru/ff0c98fe

TOKOM»
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaGopaTtopHnas pabota bubnuorexka [JOK

4 . 1 1
«HcenenoBanve neiicTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»
JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYIIYIOCS 3apSKEHHYIO 1 bubnunoreka [JOK
yactuily. Cuna Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna
DNeKTpOMarHUTHASI WHYKIIHS.

6 IToTOK BEKTOpa MarHUTHOM 1
nHaykunu. D/1C nHaykunu. 3akoH



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

3JIEKTPOMArHUTHON MHIYKLIMH
®Dapanes

Jlaboparopnas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTSH. SIBIEHUE
camouHaykiuu. J/C
CaMOMHJIyKIIMH. DHEepPrus
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bubmmoreka [{OK
https://m.edso0.ru/ff0ca600

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AIIEKTPOMAarHMTHI,
JJIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAS I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTpOMarHUTHAS

WHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas padoTa o teme
«MarauTHo€ I0JI€E.
DNeKTpOMarHuTHask UHIYKLIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
TapMOHUYECKHX KOJIeOaHH.
[IpeBpanienue sHepruu

bubnuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH



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

MeproJia MaJIbIX KOoJieOaHui rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

14

KonebarenbHBIM KOHTYD.
CB00OOAHBIE AIEKTPOMATHUTHBIE
KoJIe0aHUS B U/ICATBHOM
KoJie0aTeIbHOM KOHTYpe. AHaNIorus
MEX/y MEXaHHYCCKHMU U
ANEKTPOMArHUTHBIMU KOJICOaHUSIMU

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA DHEPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[IpencraBnenue o 3aTyxarommx
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUUECKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbBIE
AIIEKTPOMATrHUTHBIC KOJICOaHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cbb86

17

[TepemMeHHBIN TOK.

CunycongajibHbIU TEPEMEHHBIN TOK.

MOoITHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JICUCTBYIOIIIEE
3HAYCHHME CHJIBI TOKA M HAMPSDKECHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u noTpedieHue
ANEKTPUUECKOIN S3HEPTUn

19

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHUE IIEKTPUYECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOTO
TOKa, TUHUH JIIEKTpoIepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOICTBE IEKTPOIHEPIUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KU3HH
MexaHW4ecKue BOJIHBI, YCIOBUS
acripoctpanenus. [lepuon.
21 IélcoppoCTI)ppacnpoCTpaI:IeHI/Is[ u Bubnuorexa LIOK
https://m.edsoo.ru/ff0cca54
JuIMHa BOJIHBL. [lonepeunsie u
MIPOJIOJIEHBIC BOJTHBI
29 3ByK. CkopocCTh 3ByKa. [ poMKOCTH bubmuorexa [JOK
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMAarHUTHBIC BOJHBI, UX
23 CBon“cha u ckopoctsb. [lIkana Bubnuorexa LIOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguOCBsI3U U
24 TeneBueHus. Pa3Butue cpeacts
cBs3u. Pagnonoxkarnus
o5 Kontponsnas padota «Konebanus u bubmuoreka [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM cpejie. bu6mmoreka [JOK
Todveunslii KCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 OT]fa)KeHI/IH cseta. [locTtpoenue bubnorexa IOK
B https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
28 IIpenomnenue ceera. [lonnoe bubnuoreka [IOK



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

BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIA yrom noJIHOTO
BHYTPEHHETO OTPAKECHUSI

https://m.edsoo.ru/ff0cd7f6

29

JlaboparopHas padota «/3meperue
[IOKa3aTeJs MPEeIOMIICHHS] CTEKIIa

bubmmorexa [{OK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenue n3odpaxeHuit
B JiH3€. DOpMyIia TOHKOM JIMH3BI.
YBenuueHue JuH3bI

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

31

JlabopaTtopHnast pabota
«HcciaenoBannue CBOUCTB
M300paKeHUH B JTMH3AX)

32

Hucniepcust cBeta. CIIOXKHBIA cOCTaB
6enoro csera. L{Bet. JlJabopaTtopHas
paborta «Habmoaenune nucrnepcuu
CBETa»

33

HNurepdepentius ceeta. Judpakmus
ceerta. [ludpakunonnas pemeTka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

HOHepeqHOCTb CBCTOBBIX BOJIH.
HOJ'IS[pI/BaI_[I/If[ CB€Ta

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckne MpuOOPhI M YCTPOUCTBA
U yCJIOBHS MX 0€30MacHOTO
MIPUMEHEHHS

36

['panuLibl TPUMEHUMOCTH
KJ1aCCUYECKOW MEXaHUKH.
[ToctynaTel cnenuarTbHOU TEOPUU
OTHOCUTEIBHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHTENBHOCTH
OJJHOBPCMCHHOCTH. 3am CHJICHUC

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPCMCHHU U COKpAIICHUC AJIMHBL

DHeprus U UMIyJbC
peNATUBUCTCKOU YacTUlbl. CBS3b

bub6mmoreka [{OK

38
MacChl C SHEPTHEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
K 0 O .
3 | Ocxos cremmrof eoput bGmnorexa LIOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIILHOCTHY
40 ®ortonsl. opmyna [1nanka. bubnuorexa [JOK
DHeprus v UMITyJIbc HOTOHA https://m.edsoo.ru/ffOcfel6
O
o | e,
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 .Y
o | e Sy
8 ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» pororddexra
.0 IT. H.
43 ﬁ:gze::: (;];:II/IELI‘IGI(;III:ZIGB I CHUCTBUE Bubmmorexa LIOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
MPaKTHUYECKOE MMPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIUO.T
45 Pemenue 3agau no teMe « JI€MEHTEI bu6mmoreka [JOK
KBaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
M T .0
ozaenb aroma TomcoHa. OMBITHI BuGmmorexa [OK
46 Pesepdopna o paccesiauro o-

YaCTHII. HJ'IaHCTapHaSI MOACJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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47

ITocrynater bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

W3nyuenue u noromnieHue GoToHOB
IIPH NIEPEXOAE aTOMa C OJTHOTO
YPOBHS 3HEPruM Ha Apyrou. Buasl
CIIEKTPOB

bubmmorexa [{OK
https://m.edsoo.ru/ff0dOafa

49

BonHOBBIE cCBOMCTBA yacTull. BoJiHbI
ne bpowis. KopnyckyisipHo-
BOJIHOBOM nyayin3M. CIIOHTaHHOE U
BBIHY)KJICHHOE HU3JTyYCHHE

bu6mmoreka [IOK
https://m.edso0.ru/ff0d0ca8

50

OTKphITHE PATMOAKTUBHOCTH.
OmnsiTel Peszepdopaa mo
OTIPEJIETICHNIO COCTaBa
PaaOaKTHBHOTO M3ITy4CHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
u3nydeHus. Biusaue
PaAMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DJIEKTPOHHBIN U TO3UTPOHHBIH
Oera-pacnaj. ['amma-u3inydeHnue

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

53

DHeprusi CBsI31 HYKJIOHOB B si/Ipe.
SnepHsbie peaknuu. AnepHbIn
peakrop. [IpoGnembl, IepCIEKTUBHI,
9KOJIOTUYECKUE ACIIEKTHI AAEPHOU
SHEPreTUKU

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

54

aﬂeMeHTapHLIe YaCTHUIbI. OTKpBITI/Ie
MO3UTPOHA. MeTtoapl Ha6J'IIOIICHI/IH )41

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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pErucTpaLyu 3JIEMEHTAPHBIX
yactul. Kpyrislii cron
«DyHIaMEHTAJIbHbIE
B3anmMoJicucTBUS. EnTMHCTBO
(u3HYECKOU KapTHHBI MHpa»

55

Bun 3Be3nn0r0 HeOa. Co3Be3aus,
SIPKHE 3BE3/IBI, TUIAHETHI, UX
BuauMoe JBmkeHue. CollHeUHas
cucremMa

56

Comane. CoyiHeYHAasT aKTUBHOCTb.
Hctounuk sueprun CoJiHIIA U 3BE3]T

57

3BE3/1bI, NX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/IbI IIaBHOW
MOCJIEeN0BATENbHOCTH. BHYyTpeHHEEe
cTpoeHue 38€311. CoBpeMeHHbIE
MPEACTABIECHUS O MPOUCXOKICHUU U
sBosrony CoJIHIA U 3BE3NT

58

Mineunbin [Iyte — Hama
lNanaktuka. [Tonoxenue u
nemwxkenne Comrna B ['amakTuke.
lNanaxktuku. YepHbie ABIPHI B AlIpax
raJlakTUK

59

Bcenennas. PasOeranue rajakTuK.
Teopus bonbioro B3pbiBa.
PenukToBO€ H3MyUeHHE.
MertaranakTuka

60

Hepermennsie mpo6aembl
aCTPOHOMMH

61

KonTposnpHas paboTa «neMeHTHI




ACTPOHOMHH U acTPO(PUIUKI

62

O6o6maromuii ypok. Ponb ¢pusuxu
Y aCTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YeloBeKa

63

O6o06matomuii ypok. Ponbs u mecto
(U3HMKHN ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOUN KapTUHE
MUpa

64

O6o06matromuii ypok. Poib
(uznueckoit Teopuu B
(hopMUpOBaHUH TIPEACTABICHUN O
(hM3UYeCcKOi KapTUHE MUpa

65

O6o06matromuii ypok. Mecto
(bU3NYeCKO KapTUHBI MHpa B
0011IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

66

PesepBHbIil ypok. MarHuTHOE 10JI€.
DNeKTpOMarHUTHAs UHIYKINS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCHUTEIIbHOCTH

68

Pezepublit ypok. KBanToBas ¢pusuka.
DneMEeHTHl aCTPOHOMUU U
acTpopU3UKI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O

68



https://m.edsoo.ru/ff0d1784

[TPOTPAMME













