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IHHOACHUTEJIBHASA 3AIINCKA

[Tporpamma no ¢u3uke 6a30BOro ypoBHsSI Ha YPOBHE cCpenHero oomiero obpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHHH M TpeOOBaHMH K
pe3yibpTaTaM OCBOCHHS OCHOBHOW oOpa3oBarenbHOM mporpammsbl, npeactaBieHHbIXx B I'OC COO, a Ttaxxke ¢ yuérom denepalbHOW padboueit
pOrpaMMbl BOCHUTAHUS M KOHLEMIMH IperogaBaHusi yueOHoro npeamera «dusnka» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit ®@eneparym,
pealn3yIONMX OCHOBHbBIE 00Pa30BaTeIbHbIE TPOIPAMMBI.

CopneprkaHue nporpaMMsl o (Gpu3Mke HamnpaBieHO Ha (OPMHUPOBAHKUE €CTECTBEHHO-HAYYHOM KapTHHBI Mupa obydatomuxcs 10—11 kimaccoB npu
o0y4yeHMH MX (Qu3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOro noaxona. IIporpamma nmo ¢usuke cOOTBETCTBYET TpeOOBAHUAM
®I'OC COO K mIaHUPYyEeMbIM JIMYHOCTHBIM, IMPEIMETHBIM M METalPeIMETHBIM pe3ylibTaTaM OOYYEHHs, a TaKKe YYHUTHIBAET HEOOXOAUMOCTH
peanu3any MEeXIpPeAMETHBIX CBsI3€i (U3MKU C €CTECTBEHHO-HAyUHBIMU y4EOHBIMU IpeaMeTaMu. B Hell ompenenstorcss OCHOBHBIE 1€U U3yYEHUs
¢u3MKM Ha YpOBHE CcpenHero ooOmiero oOpa3oBaHUS, IUIAHUPYEMBIE pPE3YJIbTaThl OCBOCHHUS Kypca (HU3WKH: JIMYHOCTHBIE, METalpeiAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

IUTAHUPYEMBbIE PEe3yJIbTaThl OCBOEHUS Kypca (PM3MKKU Ha 0a30BOM YpPOBHE, B TOM YHCIIE IPEAMETHbBIE Pe3yIbTaThl 110 rojlaM 00yueHus;

cozep:kanue ydeOHoro mpenmera «®usuka» mo rogam odydenus. Ou3MKa Kak Hayka 0 HanOojee OOLIMX 3aKOHAX MPUPOIBI, BHICTYNAs B Ka4eCTBE
y4yeOHOro mpenMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBbIM BKJIaJ, B CHUCTEMY 3HaHUM 00 okpyxaromeM wmupe. llkonbHBIH Kypc QUMK —
CUCTEMOOOpa3yIoMMNi ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (U3NYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB U SIBICHUH,
U3ydaeMbIX XUMHEH, Ouosorueil, Qusnueckoil reorpadueil m actpoHomuel. lcmonb3oBaHWe M aKTHBHOE INPHUMEHEHHE (U3NYECKUX 3HAHWN
OTIpesieNIsieT XapaKkTep U pa3BUTHE pa3HOOOPa3HbIX TEXHOJIOTHH B cepe SHEPreTUKU, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOTYYeHHsI HOBBIX MaTEepHUajIoB
C 3a/laHHBIMH CBOMCTBaMM U JApyrux. M3yueHue (u3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHE ECTECTBEHHO-HAYYHOH KapTHUHBI MHpa
oOyuarouxcs, B GopMHpOBaHHE YMEHUI IPUMEHATh HAYUYHbII METO/ MO3HAHUS IIPU BHIIIOJTHEHUH UMU YYEOHBIX HCCIIEI0BaHUM.

B ocHoBy kypca ¢u3MkH JUIsl YpOBHSI CpeiHEro oOIiero oOpa3oBaHUS MOJOXKEH psii UAeH, KOTOpble MOXKHO pacCMaTpHUBATh KaK NMPHHLMUIBI €ro
MTOCTPOEHHSI.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISETCA JIOTMYECKH 3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX PA3/eloB (PU3UKHU,
BKJIFOUAET KaK BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (PU3HKH.

Hoes eenepanusayuu. B cooTBeTcTBUM ¢ HeW mMarepuasl Kypca GU3NKH 00beAMHEH BOKPYr (pusmueckux teopuil. Beaymmm B Kypce siBisieTcs
(dbopmMHpOBaHKE MPEACTABICHUH O CTPYKTYPHBIX YPOBHIX MaT€pPHH, BEIIECTBE U MOJIE.



Hoes cymanumapuzayuu. Eé pcanusanus nmpearoaracT UCI0Jb30BaHUC I'YMaHUTAPHOI'O IMOTCHIKAIA (1)I/ISI/I‘ICCKOI71 HAayKH, OCMBICIICHHUE CBsA3U
Pa3sBUTHA (1)I/ISI/IKI/I C pa3BUTUCM O6H_[€CTB3., a TaK’KC C MUPOBO33PCHUCCKNMU, HPABCTBCHHBIMHA U 3KOJIOTHYCCKUMU HpOGHeMaMI/I.

Hoes npuxnaonoii nanpaenennocmu. Kypc ¢usukm mnpennosnaraeT 3HaKOMCTBO C IIMPOKHUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKHX
IIPUJIOKEHUN N3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercs IOCPEICTBOM BBEJCHUS 2JIEMEHTOB COAEPKaHU, IOCBAIIEHHBIX KOJIOIMYECKUM PO0IeMaM COBPEMEHHOCTH,
KOTOpbIE CBSA3aHbI C Pa3BUTHUEM TEXHUKU M TEXHOJIOTHH, a Takke 0OCYKIEeHHs MpoOJIeM PalMOHAIBHOIO MPHUPOJOIOIB30BaHUS U SKOJIOTHUECKON
6e3onmacHocTH.CTEP)KHEBBIMH DJIEMEHTaMH Kypca (PM3MKH Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus SBISAIOTCS (prusnyeckue Teopuu (popMUpoBaHHE
IIPEJCTABICHUNA O CTPYKType MOCTpOeHUs (pru3nyecKoi TeOopHH, PO (PyHIaMEHTaIbHBIX 3aKOHOB U MPHHLMUIIOB B COBPEMEHHBIX MPEJICTABIHUSIX O
IIpUPO/IE, TPAaHUIAX TPUMEHUMOCTH TEOPUH, JJIsl OTIMCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUN U IIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOJIX0J B Kypce (U3MKH pealu3yercss IMPeKJe BCEro 3a CUET OpraHM3alUMM 3KCIEPUMEHTAIbHON NeATelbHOCTU
oOyuatomuxcs. Jlns 6a30BOro ypoBHS Kypca (HU3UKH — 3TO HCIOJB30BAHME CHCTEMbl (DPOHTAJIBHBIX KPAaTKOBPEMEHHBIX JKCIHEPUMEHTOB U
nabopaTOpHBIX padoT, KOTOPHIE B MIPOrpaMMe 1Mo GU3UKe 0OBETMHEHBI B OOIIMI CITMCOK YUEHUYECKUX MPAKTHUECKUX padoT. Brigenenue B ykazaHHOM
nepeyHe 1abopaTopHbIX pabOT, MPOBOAMMBIX ISl KOHTPOJS M OLIEHKH, OCYIIECTBIISETCS YYaCTHHKAaMH OOpa30BaTENbHOIO MpoIllecca UCXOAS U3
0cOOEHHOCTEH TUTAHMPOBAHMS M OCHamIeHus kabunera Qusuku. IIpu sTOM oObOecreunBaeTcsi OBIaneHHE OOYUYAIOIMIMMHUCS YMEHHSIMH MPOBOIUTH
KOCBEHHBIE U3MEPEHUSs, UCCIIET0BAHUS 3aBUCUMOCTEH (PU3NUECKNX BETUYHUH U TIOCTAHOBKY OIBITOB MO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonpmoe BHUMaHUE yIensaeTcs PELICHUIO PACUETHBIX U KAYECTBEHHBIX 3a1ad. [Ipu oToM 11 pacy€THBIX 3a/1a4 IPUOPUTETOM SIBIISAIOTCS 3a1a4HU C
SIBHO 33J1aHHON (pr3HYecKOi MOJEINbI0, MO3BOJSIONME MPUMEHATh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOIO pasjiena Kypca, Tak U
MHTErpUpys 3HAHUSA U3 Pa3HBIX pa3zienoB. (s KadecTBEHHBIX 3a7au MPUOPUTETOM SIBISAIOTCA 3a/laHusl Ha OOBSICHEHHE MPOTEKaHUs (PU3NUECKHX
SIBJICHUH U MPOLIECCOB B OKPY KaroIlIeH KU3HHU, TpeOyrolue BbIoopa GU3NIecKor MOJENH JUIsl CUTYaIluH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MarepHalbHO-TEXHHYECKOMY OOECIeueHUI0 yueOHOro mpoiiecca 0a3oBbId YpOBEHBb Kypca
¢bu3MKH Ha YpPOBHE cpeaHero oOmero oOpa3oBaHHS JIOJDKEH U3Y4aThCsi B YCJIOBHSX MPEAMETHOro KaOuWHeTa (U3MKA WIH B YCIOBHSX
WHTETPUPOBAHHOTO KaOMHETa TMPEIMETOB €CTeCTBEHHO-HAy4YHOTO IWKiIa. B kabunere ¢(u3uku [OO0MKHO OBITH HEOoOXoauMoe 1abopaTopHOE
o0opyIoBaHWE 711 BBHITIOJTHEHHUS! YKa3aHHBIX B IMporpamMme Mo (pu3uMKe y4eHWYECKHX MPAKTHYECKHUX paboT M JEeMOHCTPAIMOHHOE O0OpYyIOBaHWE.
JleMoHCTpannoHHOe oOopyaoBaHUE (HOPMHUPYETCS B COOTBETCTBUU C MPHUHIIMIIOM MHHHUMAJIbHOW JOCTATOYHOCTH U OOECTIEYHBAET IMOCTAHOBKY
MIEPEYHCIICHHBIX B TIporpamMme 1o (U3MKE KIIOYEBBIX JIEMOHCTPAIMKA MJIs WCCIACAOBAHHUS H3YYaeMBIX SBJICHHH W TIPOILECCOB, IMIUPHUYECKUX H
(GyHIlaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKHX MpuMeHeHuid. JlaboparopHoe o0opynoBaHue A YUEHUYECKUX MPAKTUYECKUX paboT (hopMupyercs B
BHJIC TEMAaTUYECKHX KOMIUIEKTOB M 00ECIIEYMBAETCS B pacu€Te OJTHOT0 KOMIUIEKTa Ha ABYX oOydJaronuxcs. TemaTnyeckne KOMIIEKTHI J1a00paToOpHOTO
00OpynOBaHUsl JOJKHBI OBITH TOCTPOEHBI Ha KOMIUIEKCHOM HCIOJB30BaHUU AHAJIOTOBBIX W IUGPOBBIX MPHOOPOB, a TaKKe KOMITBIOTEPHBIX
W3MEPHUTEIIBHBIX CHCTEM B BUJE ITU(POBBIX JTabOpaTOPHUH.



OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

dbopMHpOBaHHE HHTEpECa M CTPEMJIEHHS OOYYAIOIIMXCS K HAYYHOMY H3YYEHHIO IPUPOIBI, Pa3BUTHE HMX HHTEUICKTYalbHBIX W TBOPYECKHX
CIIOCOOHOCTE;

Pa3sBUTHC HpeI[CTaBJ'ICHI/Iﬁ 0 HAYYHOM ME€TOAC IMO3HAaHUA U (bOpMPIpOBaHI/Ie HCCIICO0BATCIIBCKOI'0O OTHOHMICHUA K OKPYXAIOIUM SABJICHUSAM;

(dbopMHEpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysibTaTa U3y4eHUsI OCHOB CTPOCHUS MaTepUU

1 (yHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(bopmupoBaHre yMEHHI OOBSICHSTD SBJICHUS C UCIOIB30BAaHUEM (PH3MUECKUX 3HAHUHM U HAYYHBIX JIOKA3aTEIICTB;
(dbopMUpOBaHUE MIPEJICTABICHUA O pOJId (PU3UKH [Tl PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JloCTKeHHE 3TUX IIeliel oOecreurBaeTcsl PelieHHEeM CISAYIOIIUX 3a7ad B MpoIecce U3yueHHsl Kypca (U3MKH Ha YPOBHE CPEIHEro OO0IIero
o0Opa3zoBaHMS:

MpUOOpETEeHUE CHUCTEMBbl 3HAHUN 00 0O0mUX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUSX, BKIIOYAs MEXaHHKY, MOJEKYISAPHYIO (U3HKY,
AJEKTPOJMHAMUKY, KBAHTOBYIO (DH3UKY H AJIEMEHTHI acTPO(DH3UKY;

dbopMUpOBaHHE YMEHUN NMPUMEHSATh TEOPETUYECKHE 3HAHUA AJIA OOBSCHEHHS (DU3MUECKUX SBICHUN B MPHUPOAE U JUISI MPHUHITUS MPAKTHUECKUX
pELIEHH B TIOBCEIHEBHOW KU3HU;

OCBOEHHUE CMOCOOO0B pEIIeHHs] Pa3TUYHbIX 33]a4 C SBHO 33/JIaHHOM (PU3MYEeCKON MOJeNblo, 3a/1a4, MOAPA3YyMEBAIOIINX CAMOCTOSITEILHOE CO3/IaHUE
(hbU3UYECKOI MOJIeTH, aIEKBaTHON yCIIOBUSM 3a/1a4H;

MOHUMaHUe (PU3MUECKUX OCHOB WM MPHUHIUIOB JEHCTBHS TEXHHUYECKHX YCTPOWCTB M TEXHOJIOTHUYECKHUX MPOIIECCOB, MX BIUSHHUS HAa OKPYXKAIOUIYIO
cpeny,

OBIIAJICHHE METOJIaMU CAMOCTOSATEIHHOTO TUIAHUPOBAHMS W TPOBEACHUS (U3MUECKUX OSKCIIEPUMEHTOB, aHAlUW3a M HMHTEpIpeTaruy UH(OpMaInu,
OIIpeAeIIeHUs] JOCTOBEPHOCTH ITOJIYYEHHOT'O PE3YJIIbTaTa;

CO3JIaHUE YCIIOBUM JJIsSI pa3BUTHSL YMEHHUI IPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUYECKOU NEATEIBHOCTH.

Ha n3yuenue ¢pusuku (6a30BBIH YPOBEHB) Ha YPOBHE CpelHEro odIero oopa3oBanus oreoautcs 136 gacos: B 10 kiracce — 68 wacoB (2 yaca B Hezelnto), B 11 kiacce

— 102yaca (3 yaca B HE/IEIO).

COILEPKAHUE OBYYEHMUS

10 KJIACC

Pa3neu 1. ®usnka U MeTOAbI HAYYHOI'O NIO3HAHUS

®usnka — Hayka o npupoze. Hayunsle MeTObI MO3HAHUS OKPYXKAIOIIEro MUpa. Ponb 3KciepuMeHTa 1 TEOPUH B IIPOLIECCE TO3HAHUS IPUPOIBI.



DKCHEepUMEHT B (hU3HKE.
MopenupoBanue GU3NIECKUX SBICHUN U TIpoiieccoB. Hayunbie runore3sl. DU3ndeckre 3aK0HbI U TEOpUH. | paHUIIBI TPUMEHUMOCTH
(bu3mvIecKux 3akKoHOB. [IpUHITUTT COOTBETCTBUSI.
Poaw u mecTo pusuku B hopMHpOBaHUM COBPEMEHHON HAyYHON KapTUHBI MHPA, B TPAKTUYECKON JIEATEIHHOCTH JIFOJICH.
Jlemoncmpayuu

AHaJoroBbIe ¥ ITUGPOBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYHKHU.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka
Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYEeCKOTO ABMxKeHus. Cuctema orcuéra. TpaekTopusi.

[Tepemernienue, cKopocTh (CpemHsii CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MATePHUATIbHOW TOUYKH, UX IMPOCKIHUU HA OCHU CHUCTEMBI
koopauHat. CrokeHue nepeMelIeHNid U CI0KEHHE CKOPOCTEH.

PaBHOMepHOC " paBHOYCKOPCHHOC HpHMOHHHeﬁHOC JBHXKXCHUC. rpa(bI/IKI/I 3aBUCUMOCTHU KOOPAUHAT, CKOPOCTH, YCKOPCHUSA, ITYTU U IICPEMCIICHU
MaTepHaHBHOﬁ TOYKHU OT BpCMCHHU.

CBoboaHoe nazeHue. Y cKkopeHrne cBOOOTHOTO MaIeHus.

KpuBonunelinoe nBuxeHue. J[BMKEHHME MaTepUalbHOM TOUKH MO OKPY>KHOCTHU C MOCTOSIHHOM MO MOJAYIK CKOPOCTBIO. YTIJIOBas CKOPOCTb,
nuHeiHas ckopocth. Ileproa u yacrorta obpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHu4eckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHUE: CITUIOMETP, ABMKECHUE CHAPSIIOB, LICITHBIE U PEMEHHBIC IIEPEIAYN.
Jlemoncmpayuu

Mopeinb cucTeMsl OTCUETA, UILTFOCTPALIMS KHHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3yX€ U B Pa3pEKEHHOM ITPOCTPAHCTBE.

HabmroneHue nBuxeHus Tena, OpOIIEHHOI0 MO YTII0M K TOPU30HTY U TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOHOTO MAICHHSL.

Hamnpasienne cKOpOCTH IpH JBUXKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabonul

I/ISY‘IGHI/IG HCPAaBHOMCPHOI'O ABHUKCHUS C LCIIBIO OIIPCACICHUA MTHOBEHHOU CKOpPOCTH.

UccnegoBanue COOTHOILIEHUS MEXAY MyTSIMU, MPONUIACHHBIMH TEJIOM 3a I[IOCJIEJ0BATENbHBIE paBHbIE IPOMEXKYTKH BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBI>KEHUU C HAYaIbHON CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHue nBuKEeHMs IIapUKa B BA3KOW KHUJIKOCTH.
N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutensHocTy ["anunes. [lepoiii 3akoH HeroToHa. MHEpIManbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipuanun cynepnosunuu cui. Bropoit 3akon HeroToHa 11 MaTepruanbHO# Touku. Tpetnii 3akoH HeroToHa 11
MaTEpUAIbHBIX TOYEK.

3akoH BceMHupHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoybxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs CKOJIbXEHUSI U CUJIa TPEHUS MTOKOSI.
Koadpdunment tpenus. Cuna conpoTUBIEHUS IPU JBUKEHUH Tea B )KUAKOCTU WM rase.

[TocTynaTenbHOE U BpallaTeIbHOE ABHKEHUE a0COIIOTHO TBEPIOTO TEJa.

MoOMEHT CuiIbl OTHOCHUTENBHO OCH BpaieHus. [1nedo cuibl. Y cinoBus paBHOBECHUS TBEPAOTO TeEA.

TexHunueckue ycTpoicTBa 1 MPaKTUYECKOE TPUMEHEHUE: TOAIINITHUKY, IBUKEHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue HWHCPIINH.



CpaBHeHME Macc B3aUMOICUCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

Nsmepenue cul.

CiioxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQopMaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOAbEME U NaJACHUH.
CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.
VYcnoBust paBHOBecHst TBEPAOTO Tena. Buibl paBHOBECHSI.
Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
N3yuenue nBuxeHns Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOUINX B MPYXHHE U PE3WHOBOM 00paslie, OT uX JeGopManuu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axonvt coxpaneHus 6 mexaHuke

Nmmynbc MaTepuanbHON TOYKHU (TeNa), CHCTEMBI MaTEPHANBHBIX ToYeK. IMIyJIbC CUITBI M U3MEHEHHUE UMITYJIbCca Tea. 3aKOH COXPaHEHHS
“MIyJibca. PeakTUBHOE IBUKEHUE.

Pa6oTta criel. MOIITHOCTD CHJIBIL.

Kunetnueckas sHeprusi MaTepranbHON TOUKH. Teopema 00 M3MEHEHUN KHHETUYECKOM SHEPTUH.

[TotennuansHas sueprus. [loTeHnuanpHas sHepTUs ynpyro n1ehopMUpoBaHHON NMPYKUHBL. [[oTeHIIMaNbHAs YHEPTHS Tela BOIU3H MOBEPXHOCTH
3emin.

[ToTennuanpHble U HEMMOTEHIIUATBHBIE CHITBI. CBsI3b pa0OTHI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOM YHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHuueckue yCTpouCTBa U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu



3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE ABHKEHUE.

[lepexon moTeHIMAIBLHON YHEPTUH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydenne abCOMOTHO HEYNIPYTOro yaapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI C U3BMEHEHHUEM MEXaHWYEeCKOW SHEPTUH Tejla Ha IPUMEPE PACTKEHHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOIHHAMHUKA
Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOI Meopuu

OCHOBHBIE TOJIOKCHHSI MOJICKYJIIPHO-KHHETHYECKON TEOPUM W WX OMBITHOE OO0OCHOBaHUWE. bpoyHOoBckoe nBmwkenue. Juddys3us. Xapakrep
JBMDKEHUS] U B3aUMOJICHCTBHS YacTHIl BellecTBa. Moieny CTPOCHHUS Ta30B, KUJKOCTEH U TBEPIBIX Tel U OObSICHEHHE CBOWCTB BEILECTBA HA OCHOBE
THX Mojieneil. Macca u pazmepsl MoJiekyil. KonnuecTtso Bewectsa. [loctosinaass ABorapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKOW TEOpUHU UAEaIbHOro raza. AOCONIOTHAs TeMIleparypa Kak Mepa
CpeaHEld KWHETHYECKOM SHEpPruu TEIUIOBOrO ABMXKEHHMS dacTul rasza. [llkana temmneparyp KenbBuHa. 1'a3oBblie 3aKkOHBI. YpaBHeHUE MeHeneeBa—
Knaneiipona. 3akon JlampToHa. HM3ompoiuecchl B HAealbHOM Ta3e C TOCTOSHHBIM KOINMYECTBOM BemiecTBa. ['paduueckoe mpencTaBieHHe
M30IPOLIECCOB: U30TEpPMa, U30X0pa, n3odapa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BeIIeCcTBa, (poTorpaduu MOJIEKysI OPraHMYEeCKUX COSTUHEHUM.
OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, WUTIOCTpUpPYIOLIas MPUPOTY AaBJICHUS ra3a Ha CTEHKH COCy/a.

OHLITBI, HIUTIOCTPUPYIOIUEC YPABHCHUC COCTOSAHUA UACAIIBHOTO Ira3a, U30IPOUCCCHI.



Yuenuueckuii sxkcnepumenm, nabopamoptule pabomol
Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATe HAa OCHOBE U3MEpEeHUN 00bEMa KOMHATBI, TABICHUS U TEMIIEPaTyphl BO3/1yXa B HEWl.

I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH MCXKY IIapaMeTpaMu COCTOAHHA paspeKCHHOI'O ra3a.

Tema 2. Ocnoevt mepmoounamuku

TepmoannaMuveckas cucteMa. BHYTpeHHSs SHEPTUS TEPMOIMHAMUYECKON CUCTEMBI U ClIOCOOBI €€ n3MeHeHus1. Kom4ecTBo TerioTsl 1 padoTa.
BuyTpeHnHss 3HEprus 0JHOATOMHOIO MJEalIbHOI0 ra3a. Buapl Teronepesadm: TeIONpOBOAHOCTb, KOHBEKIUS, H3IIyYCHHUE. Y JeNbHas TeINIOEMKOCTD
BeniecTBa. KoanmuecTBo TEIIOTHI IpHU TEILIONEpeaaye.

[TonsitTue 06 agmabatHOoM mpomecce. [lepBbiii 3akoH TepMoaMHAMHKH. [IpuMeHeHHe MEepBOro 3aKOHA TEPMOAMHAMHMKHA K H30IPOIIECCAM.
I'paduueckas uaTEpIIpeTaIis paboTHI rasa.

Bropoii 3akoH TepMoauHaMuku. HeoOpaTuMOCTh MPOIIecCoB B IPUPO/IE.

TemmoBeie MamuHbL. [IpuHIMIBI ASHCTBHS TEIIOBBIX MamuH. [IpeoOpa3oBaHus SHEpPruu B TEIUIOBBIX MamuHaxX. KoadduuueHT moie3Horo
nevctus TeroBor MammHbL. [{uki KapHo 1 ero ko3 GuImeHT mojie3Horo AeMCcTBrs. DKOJOTHISCKUE MPOOIEMBI TETUIOHEPTCTUKH.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHE: IBUTaTe)Ib BHYTPEHHET0 CropaHusi, ObITOBON XOJIOAUIBHUK, KOHIUIIMOHED.
Jlemoncmpayuu

W3meHeHre BHYTpeHHEHN 3HEPTUHU Tela IIPHU COBEPIIEHUH paOdOThI: BBUIET MPOOKH U3 OYTHUIKH MO/ IEHCTBUEM CKAaTOrO BO3/1yXa, HarpeBaHUE
a¢upa B JaTyHHOU TpyOKe MyTEM TpeHHUs (BUIAECOJEMOHCTPALIMS).

W3meHeHnne BHyTpeHHEHN 3Hepruu (TemMnepaTypsl) Teja Ipu TeIulonepeaaye.

OneIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.
Tema 3. Acpecamnsvie cocmoanus eeuyecmea. Dazosvie nepexoonvl

[TapooOpazoBanue u KoHaeHcauus. Mcnapenue u kuneHue. AGCONIOTHAS U OTHOCUTEIbHAs BIaKHOCTh BO31yxa. Haceimennslil nap. Y aenbHast
TeIUioTa NapooOdpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHMUS.



Teépnoe teno. Kpucramnmueckue u amopgHbie Tena. AHU30TPONHS CBOMCTB KpUCTauioB. Kuakue kpuctauibl. COBpeMEHHbIE MaTepHalIbI.
[TnaBnenue u kpucTayM3anus. Y iespHas TerioTa miasnenus. Cyomumarus.

VYpaBHeHHe TEII0BOro OanaHca.
TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KATOPUMETP, TEXHOJIOTUH MOTYYEHHS] COBPEMEHHBIX
MaTEepHUasoB, B TOM YUCIIC HAHOMATEPUAIIOB, 1 HAHOTEXHOJIOTHUH.
Jlemoncmpayuu
CBoiicTBa HACHIIIICHHBIX MTAPOB.
Kurnenne npu MOHMKEHHOM JIaBJICHHH.
CriocoObI U3MEPEHHS BIAKHOCTH.
HaGiroienne HarpeBaHus ¥ IUIABICHUS KPUCTAJLUTHIECKOTO BEIICCTBA.
JleMOHCTpalus KpUCTaIIOB.
Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol
N3mepenue OTHOCUTETHHON BIAXKHOCTH BO3/1yXa.
Paznen 4. DaekTpoauHaMmnka

Tema 1. Inekmpocmamuxa

OnexTpuzanus Teia. OJEKTpUuecKui 3apsia. J(Ba Buaa aeKTpuyecKuxX 3apsanoB. IIpoBOAHMKH, AMAIEKTPUKHA U TOJYNPOBOJHUKU. 3aKOH
COXpaHEHUs DJIIEKTPUYECKOTO 3apsija.

B3aumopeiicteue 3apanoB. 3akoH Kynona. TodeuHblil anekTpuueckuil 3apsia. JnekTpuueckoe nosie. HanpsxEHHOCTh 3JIEKTPUYECKOrO MOJIS.
[IpuHIUI Cynepro3uIuy JIEKTPUUECKUX MTosel. JIMHNN HanpsKEHHOCTH 2JIEKTPUYECKOTO TTOJISL.

Pabora cui snextpocratnueckoro mnois. Ilorennman. PazHocTs moreHuuanoB. IIpoBOAHMKM M AMAJIEKTPUKU B DIIEKTPOCTATUYECKOM IOJIE.
JlnsnekTpudeckas IpOHUIIAEMOCTb.

OnektpoéMkocTh. KoHmeHcaTop. DieKTpoéMKOCTh MIIOCKOTO KOHCHCATOpa. DHEPrus 3apsHKEHHOTO KOHIEHCATOPA.



TexHudeckue yCTpPOMCTBA M IPAKTHYECKOE IMPUMEHEHUE: DJIEKTPOCKOIN, JJIEKTPOMETP, JJIEKTPOCTATHYECKass 3allluTa, 3a36MIICHHE
AJIEKTPONIPUOOPOB, KOHJCHCATOP, KOMUPOBAILHBIN anmapar, CTpyHHBINA IPUHTEP.

Jlemoncmpayuu

YCTpolcTBO M MPUHIUIT AEHCTBUS SJIEKTPOMETPA.

B3anMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE M0JI€ 3apsyKEHHBIX TEJl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IUIOCKOTO KOH/IEHCATOpa OT IUIOIIAU TUIACTHH, PACCTOSHUS MEXy HUMU U AUDJIEKTPUUECKOM IPOHUIIAEMOCTH.
DOHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmosannuwtii n1ekmpuyeckuil mok. Toku e paznuunvix cpedax

DNEKTPUUYECKUN TOK. Y CIOBHS CYILIECTBOBAHUS JIEKTpUUECKOro Toka. Mcrounnku toka. Cuna toka. IlocTosiHHBIN TOK.

Hanpspokenne. 3akon Oma U1 ydacTka LETH.

DNEKTPUUECKOE CONIPOTUBIIEHHE. Y IETIbHOE CONPOTHUBIIEHNE BemlecTBa. [locnenoBarensHoe, mapamuienbHOe, CMEIIaHHOE COEIMHEHNE
IIPOBOJHHUKOB.

Pabota snektpuueckoro Toka. 3akon Jlxoyns—Jlenna. MomHOCT AIEKTPUUECKOTO TOKA.

DNeKTPOABMKYIIAsl CUjla U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHHKA TOKa. 3akoH OMa Jij1s MOJTHOM (3aMKHYTOR) 3nekTpuueckoi nenu. Kopotkoe
3aMbIKaHUE.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTh COMPOTHUBIICHUS METAIJIOB OT TeMrepaTypbl. CBEpXIpPOBOIUMOCTb.
DnexTpuueckuil Tk B BakyyMe. CBOMCTBA 3JI€KTPOHHBIX MTyYKOB.

ITonynpoBoHuku. CoOCTBEHHAs M TPUMECHAsI TPOBOIMMOCTh MOIYNpPOBOAHUKOB. CBoiicTBa p—N-nepexoxaa. IloaynpoBoJHUKOBBIE TPHOOPHI.

3JICKTpH‘lCCKHfI TOK B paCTBOpax M paciuiaBax 3JICKTPOJIUTOB. BHCKTpOJII/ITI/I‘-IGCKaH JUucconranus. 3J'ICKTpOJ'II/I3.



DJIEKTPUYECKUH TOK B razax. CaMoCTOSITEIbHBIN U HECAMOCTOSTENbHBIN pa3psan. Monnus. [lnazma.

TexHnuyeckue ycTpoHCTBa U MPAKTUUECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, ICTOUHUKH TOKA, IEKTPOHArpeBaTelbHbIe IPUOOPHI,
3JIEKTPOOCBETUTENLHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHUS, BAKYyMHBIH JWON, TEPMHCTOPHI U (OTOPE3UCTOPHI, MOIYNPOBOAHUKOBBIA HOJ,
rajlbBaHUKa.

Jlemoncmpayuu:

W3mepenune CUibl TOKA M HAMIPSIKCHHUSI.

3aBUCHMOCTb CONPOTUBIICHUS IUJIMHIPHUICCKUX MPOBOTHUKOB OT JIJTMHBI, TIJIOMIAIU TTOTIEPEUYHOTO CEYEHUS U MaTepHaa.
CwMmerraHHOE COeTMHEHUE TIPOBOTHUKOB.

[Ipsimoe uzmepeHue 3IeKTPOABUKYIIeH cuibl. KopoTkoe 3aMblkaHKEe TalbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHET0 COMPOTHUBIICHUSI.
3aBHCHUMOCTh COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD 3JIEKTPOJIUTOB.

HckpoBoii pa3psii U IpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH AHO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne cMemanHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpOABMIKYIICH CHITBI UCTOYHUKA TOKA W €r0 BHYTPEHHETO COMPOTHUBIICHHUS.

Hab6mronenue snexrpomnusa.

MexnpeamerHblie CBA3U

Nzyuenune kypca ¢gusuku 6azoBoro ypoBHs B 10 Kilacce OCYIIECTBISIETCS C YYETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTUKHu, OMOJIOTUN, XUMHUH, TeOrpadrl U TEXHOJIOTHH.

Meofcnpedmemybze nonsamusd, CBA3aHHBIC C HU3YYCHHEM MCTOJOB HAYYHOI'O0 IIO3HAHUA: SABJICHHC, Hay‘-IHBIfl (baKT, TUI10TE34a, q)HSquCKaSI
BCJIMYNHA, 3dKOH, TCOPUS, Ha6J'IIOIleHI/IC, 9KCIICPUMCHT, MOJACIIUPOBAHNUEC, MOJCJIb, UBMCPCHUC.

Mamemamuka: pelieHue CUCTEMbl YpaBHEHMH, JUHEWHas (yHKuMA, mapabona, rumepbosa, ux rpauku ¥ CBOHCTBA, TPUTOHOMETPUYECKHE
(GYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPBI M UX MPOEKIIUU HA OCH KOOPAHMHAT, CIOKEHHE
BEKTOPOB.



Buonoeusn: Mexannieckoe JIBMKEHUE B JKUBOM npupoze, nuddysus, ocMoc, TeII000MeH )KUBBIX OPraHU3MOB (BHIbI TEIUIONEPEIauH, TEIIOBOE
paBHOBECHE), JIEKTPUUECKHE SABJICHUS B )KMBOW IIPUPOJIE.

Xumus: JAUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHUC ATOMOB M MOJICKYJI, MOJIb BCUICCTBA, MOJIsIpHAasA Macca, TCIIJIOBBIC CBOMCTBaA TBépI[bIX TCI,
X(HI[KOCTCﬁ H Ia30B, DJICKTPHYCCKUEC CBOMCTBaA MCTAJIOB, DJICKTPOJIUTHYECKAsA JUCCOLUALIWS, raJIbBAaHUKA.

l'eocpaghus: BI1aXXHOCTb BO3/1yXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHuEe JABUKEHUN C HMCIOJIB30BAHHUEM MEXAHM3MOB, YUYET TPEHHsSI B TEXHHUKE, MOIIIMITHUKUA, UCIOJIb30BAaHUE 3aKOHA
COXpaHEHUS UMIYJbCa B TEXHUKE (pakeTa, BOJAOMET U JAPYrue€), ABUraTelb BHYTPEHHErO CropaHus, mapoBas TypOHHA, OBITOBOW XOJIOAWJIBHUK,
KOHJIULIUOHEP, TEXHOJOTUU TIOJYYeHUsI COBPEMEHHBIX MaTEPHAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, JJIEKTPOCTATUUYECKAs 3aIIHUTa,
3a3eMIICHHE 3IIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, dNEKTPOHATPEBATEIbHBIEC TPUOOPHI, AIIEKTPOOCBETUTEIbHbBIE PUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoamHamMuka
Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA
[TocTostHHBIE MarHUTHL. B3anmoielicTBre MOCTOSHHBIX MAarHUTOB. MarautHoe nosie. Bekrop MmarauTHOM MHAYKUuU. [IpuHnun cynepno3unuu
MArHUTHBIX MoJied. JInHur MarHuTHOM MHAYKIMU. KapTrHa TMHUNA MAarHUTHOW MHIYKIIUH MOJISI TOCTOSHHBIX MarHUTOB.
MarauTHO€E 1oJie MPOBOIHUKA ¢ TOKOM. KapTuHa TMHUN MHAYKIUA MAarHUTHOTO MOJI JJIMHHOTO MPSIMOTO MPOBOTHUKA U 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJAHKKA, KaTyIIKK ¢ TokoM. OnbIT Dpcrena. B3anmonelicTBie MpoBOJHUKOB C TOKOM.
Cuna AMriepa, €€ MOJIyJIb M HalpaBIICHUE.

Cuna JlopeHua, e€ MOAyJIb U HallpaBiieHHUE. J|BUKEHHE 3apsKEHHOM YaCTHULIBI B OJTHOPOJHOM MarHUTHOM nosie. Pabora cunsl Jlopenna.

SIBnenue 3HCKTpOMaFHHTHOf/'I HUHAYKIHWU. IToTok BCKTOpa MarHuTHOM HUHAYKIAU. 3HCKTp0HBI/I)Ky1_Ha$I CuJia MHOAYKIHUHU. 3akoH QJICKTpoMar HUTHOM
HWHAYKOUN CDapaI[eﬁ.

BI/IXpCBOC QJICKTPHUYICCKOC ITOJIC. 3J'ICKTp0I[BI/I)Ky'H_Ia}I CHJIa UHAYKIIMU B IPOBOAHUKE, ABMKYIICMCSA ITOCTYIIATCIIBHO B OATHOPOJAHOM MAarHuTHOM
II0JIC.

IIpaBuio JleHna.



NHIyKTUBHOCTD. SIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABHKYILAS CHJIa CAMOMHYKIUU.

DHeprust MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: TOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTUL, UHIYKLIHOHHAs [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO TOJIS.

B3anMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIla Ha HOHBI JIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHON UHAYKIIUH.

IIpasuio JleHua.

3aBHUCHUMOCTD AJEKTPOJIBHXKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MOTOKA.
SIBneHne caMOMHAYKIUY.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

HccnenoBanue NeNCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKY C TOKOM.

HccnenoBanue SBIEHUS IEKTPOMArHATHON MHIYKIUH.
Pa3pen 5. Kojie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOAEOAHUA



KonebarenbHas cucrema. CBoOOJHBIE MeXaHUYecKHe Koebanus. ['apmonnueckue konedanus. [lepuon, yactora, aMmmntyaa u $asa KkoiebaHui.
[IpyxuHHbI MasTHUK. MaTemMaTUuecKUil MasTHUK. YpaBHEHHE TIapMOHMUYECKHUX KojeOaHui. IIpeBpalieHne >sHeprum npu TapMOHUYECKUX
KOJIEOAHUSX.

Konebarenbubiii  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KoyieOaHUS B UACAILHOM KOJeOaTeJIbHOM KOHType. AHAJOTUS MEXKIY
MEXaHHYECKUMH U DJIEKTPOMArHUTHBIMU KosieOanusimu. @opmyna ToMcoHa. 3aK0H COXpaHEHUS SJHEPTUH B UCATLHOM KOJIieOaTeTbHOM KOHTYPE.

[IpencraBieHre o 3aTyxalomUX KoJieOaHWsX. BBIHYKICHHBIE MeXaHWMUYeCKHe KoiieOanws. Pe3oHaHC. BBIHYXIEHHBIE JJIEKTPOMATrHUTHBIC
KOJIEOaHUS.

[lepemennblii Tok. CHHYCOUJANbHBIN NTEPEMEHHBIN TOK. MOIIHOCTh NIEPEMEHHOT0 TOKA. AMIUIMTY/AHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U
HaIPSDKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepemaya © HOTPEONCHUE AIEKTPUUYECKOW DHEPrUU. ODKOJIOTWYECKHUE PHUCKU TPU  TMPOU3BOJICTBE
anekTposHeprun. KynbTypa UCTIOIb30BaHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM JKU3HMU.

TexHu4eckue ycTpocTBa U MPAKTUUECKOE MPUMEHEHHUE: MIEKTPUUECKUI 3BOHOK, TEHEPATOP MEPEMEHHOTI0 TOKA, JUHUU JJIEKTpoIepeaay.
Jlemoncmpayuu

HccnenoBanue mapameTpoB Kosie0aTeNbHOM cucTeMbl (IPY>KMHHBIN WM MaTEMAaTUYECKUN MAsITHHK).

Habmronenue 3aTyxaronmx KojaebaHuii.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmtonenue pezoHanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJeOaHMs.

OciorpaMMbl (3aBUCUMOCTHU CHIIBI TOKA U HANPSKEHUS OT BPEMEHM ) JJIs AJIEKTPOMAarHUTHBIX KOJIEOaHUH.
Pe3onaHc npu nocnenoBaTeaIpHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH UHAYKTUBHOCTH M KOHAEHCATOpa.
Mopenb TuHUN 3IEKTPOoIIepeEaadH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue 3aBUCMMOCTH NIEPHUOA MaJIbIX KOJIEOAHU Ipy3a HA HUTU OT JUIMHBI HUTHU U Macchl Tpy3a.

HccnegoBanme MEPEMEHHOTO TOKA B LCIH U3 MTOCICI0BATCIIHEHO COCMHEHHBIX KOHACHCAaTOpa, KaTYIIKHU 1 PE3UCTOpA.



Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 60THbL

MexaHn4eckue BOJHBI, yCIOBHs pactpoctpanenus. Ileproa. CkopocTh pacnpocTpaHEeHuUs U JUIMHA BOJIHBL [lonepeyHbie U MpO0IbHBIE BOJIHBL.
WuTepdepennys u audpaxius MEXaHHIECKUX BOJH.

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

OJNEeKTPOMarHUTHbIE BOJIHBL. YCJIOBUSI M3JIY4EHHUS JIEKTPOMArHWTHBIX BOJH. B3aumHas opuenTanus BekTopoB E, B, V B 3nexTpomMarHUTHOM
BosiHEe. CBOICTBA AJIEKTPOMArHUTHBIX BOJH: OTPaKEHHUE, MpeoMIIeHHE, Moyisipu3anus, Judpakuus, nareppepernus. CKOpoCTh dIEKTPOMArHUTHBIX
BOJIH.

[Ikana 35eKTpoMarHuTHBIX BOJIH. [IpMeHeHre 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIB paTUOCBA3YU U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnuyeckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHNE: MYy3bIKAJIbHBIE HHCTPYMEHTBI, YJIbTPAa3BYKOBas IUarHOCTUKA B TEXHUKE U MEJULIMHE,
panap, paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBU-neus.

Jlemoncmpayuu

O6p830BaHI/IC U pacClipoCTPaHCHUC MOINICPCUHBIX U ITPOJOJJIBbHBIX BOJIH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

Habutoienne otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

HabGmronenue nntepdepeHimu u U pakiini MEXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 9aCTOTOM KOJIeOaHUH.

HccnenoBanmne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaskeHUE, MpeoMIIeHHe, osspu3anus, tudpakuus, HHTephepeHIus.
Tema 3. Onmuka

FCOMCTpH‘{CCKaH OIITHUKA. HpﬂMOHHHeﬁHOC pacnnpoCTpaHCHUEC CBCTA B OI[HOpOI[HOfI cpeac. .Hy‘-l cBera. ToueuHblll HCTOYHUK CBETA.



Otpaxxenue cBeta. 3aKOHBI OTpakeHUs cBeta. [locTpoeHne n300pakxeHui B MIOCKOM 3epKae.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIM MoOKa3areiab npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblit
YTOJI [IOJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucniepcus csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparomue 1 pacceuBarolue JUH3bl. ToHKas nruH3a. DOKyCHOE paccTOSTHUE U ONTUYeCKas Cuila TOHKOM nH3bl. [locTpoenue n3obpaxeHuii B
COOMPAOIINX M paCCEHBAIOIINX JIMH3aX. DopMyra TOHKOH JTUH3EL. YBEeIUYEHUE, 1aBaeMOe JTNH30MH.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBas onrtuka. WHtepdepenuus cBera. KorepeHTHble HCTOYHMKU. YCJIOBHUS HAOMIOJEHUS MAKCUMYMOB M MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakus cera. JnuppakuuonHas pemérka. YCIoBUE HAONIOIEHHS TIIaBHBIX MAaKCHMYMOB IPH IaJeHUH MOHOXPOMATHYECKOTO CBETa Ha
IU(PPAKLHUOHHYIO PEIIETKY.

[Tonapuzanus ceera.

TexHuyeckue ycTpoiicTBa W MpPaKTUYECKOE MPHUMEHEHHEe: OYKM, Jyma, (oToammapar, MPOEKIMOHHBIN ammapar, MHKPOCKOIM, TeJIeCKOIl,
BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS pErIETKa, MOISPOU/I.

Jlemoncmpayuu:

[IpsmonuHeitHOE pacpocTpaHeHHe, OTpaKeHHE U IpejoMieHre cBeta. OnTHUecKue mpruoopshI.

[TonHOE BHYTpEeHHEE oTpakeHne. MoJenb CBeTOBOIa.

HccnenoBanme cBOWCTB N300paKeHH B TUH3aX.

Monenu MUKpOCKOTIa, TEIEeCKOIIa.

HaGmonenue uaTepdepeHInm cBera.

Habmtonenue nudpakuuu cera.

Habmonenue aucnepcuu cBera.

[Tonyyenue crekTpa ¢ TOMOIIBIO MPU3MBI.



[Tonyyenune crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.
Hab6mronenue mossipus3aiuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi
N3mepenue mokazaress mpeioMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

HaGntonenue nucnepcuu cBeta.
Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

FpaHI/IIII)I IMPUMCHUMOCTHU KJIaCCHYECKON MEXaHHKH. HOCTy.HaTI)I CHGIIPIEUII:HOIZ TCOPHUU OTHOCHUTCIBbHOCTHU: MHBAPUAHTHOCTL MOAYJIA CKOPOCTHU
CBCTAa B BAKYYMC€, IPUHIHUII OTHOCUTCIIbHOCTU OHHIITEHHA.

OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEVIEHNE BPEMEHU U COKPALECHUE JUIUHBI.
DHeprus U UMIYJbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b Macchl C 3HEPTrUel U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPTHUS IOKOS.

Paszpen 7. KBanToBas pusuka
Tema 1. Dnemenmol K6AHMOGOU ONMUKU
®otonbl. opmyna [InaHka cBsi3u HEpruu GHOTOHA € €ro YacTOTON. DHEPrus U UMIYJbC (HPOTOHA.
OtkpeiThe u uccnegoBanue porordpdexra. Onbitel A. I'. Cronerosa. 3akoHsl poTodpdexra. YpaBHenue DitHmTerHa 11 GoTorddexra.
«Kpacnas rpanuna» gotosddexra.
Hasnenue ceera. Onbitel I1. H. JIeOenena.
XHUMHYECKOE IEUCTBUE CBETA.
TexHnueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: (POTOINEMEHT, (POTOIATUHK, COTHEUHAst OaTapesi, CBETOAUOI.
Jlemoncmpayuu
®dotor(hPeKT Ha yCTAaHOBKE C ITMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO (oTodPdeKTa.



CBeTOauOI.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o -uactuu. [lnanerapuas moaens aroma. [loctynarsr bopa. U3nydenue u
norjoueHue GOTOHOB MPH MEePeXoie aTOMa C OJJHOTO YPOBHS SHEPTUH Ha Apyroi. Buasl cniektpoB. CrieKTp ypoBHEH SHEPrUH aToMa BOJOPO/A.
BonHoBbie cBoiicTBa yactull. Bonubl ge bpoins. KopnyckynspHO-BOTHOBOM 1yanu3Mm.

CrioHTaHHOE M BBIHYKJEHHOE U3TTyYCHHE.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: CIIEKTPANIbHBIN aHanHu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habnronenue muHeHyaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HalGmronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe saopo

DKCIEepUMEHTBHI, JOKa3bIBAIOIIHNE CII0KHOCTh CTpoeHus siipa. OTKpbITHE pagroakTuBHOCTH. OnbIThl Pezepdopaa no onpeneneHuo cocraa
pannoakTUBHOTO n3ny4deHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iydeHus. BiausiHue paguoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.
OTkpeITHE IPOTOHA U HeWTpoHa. HykimonHas mozens siipa I'elizen06epra—lBanenko. 3apsn siupa. MaccoBoe uucio sapa. M3oromnsl.
Anbda-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amma-u3inydyeHue. 3aKkoH paJuoaKTUBHOTO paclaia.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

AnepHsle peakunu. JleneHne U CUHTE3 SAep.

SAnepusrii peaktop. Tepmosaepuslii cunres. [Ipo0ieMbl 1 TepCHeKTUBHI SIEPHON IHEPTETUKHU. DKOJIOTMUECKHE aCIEKThI SIEPHON SHEPTETUKH.



DnieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTo1p1 HAOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

OyHaamMeHTaIbHbIe B3auMoieiicTBusl. EqUHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: TO3UMETpP, Kamepa Bunbcona, siiepHblil peaktop, aToMHasi 6omoa.
Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hOoTOTpadusiM).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Dransl pa3BUTUA acTpoHoMuu. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAYCHHE ACTPOHOMHUH.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, IIIAHETHI, X BUIMMOE ABH)KCHHUE.

Conneynas cuctema.

Comnne. ConHeunas akTUBHOCTh. MicTounuk sneprun ConHia v 38E311. 3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKH. J{uarpamma «CreKTpaibHbIN
KJIaCC — CBETUMOCTB Y. 3BE3/1bI TJIABHOM MMOCIIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY IS 3BE3/1 TIIaBHOM MOCIEA0BATEIbHOCTH.

Buytpennee crpoenue 38¢31. CoBpeMEHHBIE NIPEICTABIECHHS O IPOUCX0XKICHUH U 3Bosonnu CoiHIA U 3BE3 1. DTalbl )KU3HH 3BE3.

Mneunsiii [1yTe — Hama [ManakTtuka. [lonoxenne u npuxenne Connna B ['anaktuke. Tumnbl ranaktuk. Paguoranaktuku u kBazapsl. UEpHble
JBIPBI B SIAPAX TalaKkTHK.

Bcenennas. Pacummpenue Beenennoit. 3akon Xa66:ma. Paz0eranue ranaktuk. Teopust bonbuioro B3psiBa. PennkToBoe n3nydeHue.
Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.
Hepeménnsie npo0i1eMbl aCTpOHOMUH.

Yuenuuecrxue nabnooenus



HaGntoneHust HeBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUH ISl ONPE/IEICHHUS MOJI0KEHHSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE cO3Be31si CEBEPHOI0 NMOJIyIIApHsl U IPKUE 3BE3/BI.

Habmronenus B reneckon Jlynsl, mmanet, Mieunoro Ilytu.

O0o0maroniee NoBTOpPEeHUE

Ponp ¢u3ukn U acTpOHOMUM B S3KOHOMHUYECKOM, TEXHOJIOTMYECKOH, COLMANbHON U ITHUECKON cdepax IesTeIbHOCTH YeOBeKa, pojib U MECTO
(U3MKK 1 aCTPOHOMHH B COBPEMEHHOW Hay4YHOW KapTHHE MUPA, POJb (PU3NIECKOI Teoprur B (POPMUPOBAHUH MPEACTABICHUN O PU3NUECKON KapTHHE
MHpa, MECTO (PU3UYECKON KapTUHBI MHpa B OOLIEM PsIly COBPEMEHHbBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUHN O IPUPOJE.

MexnpeamMeTHbIe CBSI3H

I/IsyquI/Ie Kypca (1)I/ISI/IKI/I 06a3oBoro YPOBHA B 11 kiacce OCYHICCTBIIACTCA C y‘{éTOM COACPIKATCIbHBIX MCXKIIPCIAMCTHLIX CBSI3EH C KypcaMu
MaTEMAaTUKU, 6I/IOJ'IOFI/II/I, XHUMHU, reorpaq)m/l U TCXHOJIOI'HUH.

MeafcnpedMemele nowsamus, CBA3aHHBIC C HU3YYCHUECM MCTOJ0B HAYYHOI'O IIO3HAHUA: SBJICHUC, Hay‘leIﬁ (I)aKT, THUIIOTE34a, (I)I/I3I/IIICCK35{
BCJIMYMHA, 3aKOH, TCOPUS, Ha6JIIOIl€HI/I€, SKCIICPUMCHT, MOACIUPOBAHNUEC, MOJCIIb, UBMCPCHUC.

Mamemamuxka: pEIICHUEC CHCTCMBI ypaBHeHHfI, TPUTOHOMCTPHYCCKUC (1)YHKIII/II/II CUHYC, KOCHUHYC, TaHI'CHC, KOTAHI'CHC, OCHOBHOC
TPUTOHOMCETPHUYCCKOC TOXKACCTBO, BCKTOPHI WM HUX HNPOCKOHUU Ha OCH KOOPAWHAT, CJIOKCHHUC BCKTOPOB, MPOU3BOAHBIC JJICMCHTAPHBIX (I)YHKI_[I/II\/'I,

MPU3HAKU N10J100Ms TPEYTOJIbHUKOB, ONIPEIEICHNE TUIOIIAIU IUIOCKUX QUTyp U 00bEMa Tel.

buonozus: snexTpruyeckue siBIEHUS B )KUBOW MPUPOJE, KojeOaTeNnbHble IBUKEHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOW IIPUPOJIE,
NENCTBHE paaualliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOGHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPIBIX TeJ, MEXaHW3Mbl OOpa30BaHUS KPUCTAJUIMUECKOU PEHIETKH,
CHEKTPANIbHBIN aHATH3.

Feozpaqbuﬂ: MAar"duTHBIC I1I0JIr0Ca BCMJ'II/I, 3aJIC)KU MAarHuTHBIX Py, (I)OTOC’BéMKa 3€MHOM MMOBCPXHOCTHU, NPCACKA3AHUC 3CMJ'ICTp$ICCHI/II7L

Texnonoeus: TMHUM DJIEKTPOIEpPENad, T'€HEPATOp NEPEMEHHOrO TOKA, 3JIEKTPOABHMIaTeNlb, MHIYKLIUOHHAA II€4b, Pafap, paJldONpUEMHHUK, TEJIEBH30p, aHTEHHA,
tenedon, CBU-neus, MPOCKIIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHAs OaTapes.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA



OcBoenne yuebHOro mpeamera «®dus3uka» Ha ypoBHE cpenHero obmero odpazoBaHusi (0a30BbI yPOBEHB) JOHKHO OOECTICUUTH JOCTHIKCHHE
CIIEYIOIINX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yibTaThl OCBOEHHA YyuyeOHoro npeamera «®dusuka» IOMKHBI OTpakaTb TOTOBHOCTb U CIIOCOOHOCTH OOydYaromuxcs
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEW MO3UIMEN TMYHOCTH, CUCTEMOM IIECHHOCTHBIX OPHEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOLIMX TPAJULMOHHBIM IIEHHOCTSAM DPOCCHHMCKOIrO OOIIECTBa, pPAcIIMpPEHUE >KU3HEHHOI'O OMbITa U OMNbITa JEATEJbHOCTH B Ipolecce
peanu3aluyi OCHOBHBIX HAIIPaBJICHUN BOCIIUTATEIbHOMN IEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOH MO3UIMK 00YUaIOIIErocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O YJ€Ha POCCUHCKOro 00IIeCTBa;

IPUHATUE TPATULMOHHBIX O0IIEYEeIOBEYECKUX I'YMAHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpPECAX IPaXI1aHCKOro OOIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON
OpraHu3aluy;

YMEHHUE B3aMMOIEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIUSAMM U Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKON J1E€ATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTUKEHHUSIM POCCUMCKHUX YUEHBIX B 001acTH (PU3UKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CMOCOOHOCTh OLIEHUBATH CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSACh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTU YUYEHOTO;

OCO3HAHME JIMYHOT'O BKJIaJ1a B IOCTPOEHHE YCTOMUUBOTO OYAYIIEro;

4)3CTeTHYEeCKOTr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIOUYasi SCTETUKY HAyYHOTO TBOPUECTBA, IPUCYILEro PU3NIECKOM HayKe;

5) Tpy10BOT0 BOCIIMTAHUS



MHTEpPEC K pa3INuHbIM cpepam npodeccuoHanbHON AeSITENbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOM 1 TEXHUKOW, yMEHHE COBEpIIATh

OCO3HAHHBIN BRIOOP OyayIiei npodeccun 1 peaTu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IUIAHBI;TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO U
caMm000pa30BaHUIO B 00J1aCTH (DU3UKH HA MIPOTSHKCHUH BCEH KU3HU;
6) 3K0JI0rH4ecKOro BOCIIUTAHHUS:
c(hOpMHUPOBAHHOCTD FKOJIOTUYECKON KYJIbTYphI, OCO3HAHKE II100aJTbHOTO XapaKTepa IKOJOTUUECKHUX MTPOOIeM;
IJIAHUPOBAHUE U OCYIIIECTBIICHHUE ICMCTBUI B OKPY>KAIOIIEH Cpelie Ha OCHOBE 3HAHUA 11€JIe YCTOMYHUBOTO Pa3BUTHSI YEJIOBEUECTBA;
pach/IpeHHe OIIbITA ACATCIBbHOCTH BKOHOFH‘IGCKOﬁ HaHpaBJIeHHOCTI/I Ha OCHOBC UMCHOIIINXCS 3HaHI/Iﬁ 110 (1)I/I3I/IKG;
7) HIEeHHOCTH HAYYHOTI'0 MIO3HAHUS
c(hOpPMHUPOBAHHOCTH MHPOBO33PECHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;
OCO3HAHHUEC LICHHOCTHU HaquOfI JACATCIIbPHOCTH, TOTOBHOCTDH B Hpouecce I/ISYLIGHI/UI CI)I/I3I/IKI/I OCYIIIGCTBJU[TI) HpOGKTHyIO 158 I/ICCJIGIIOBaTCJH)CKYIO
OCATCIIBHOCTH I/IHI[I/IBI/IIIyaJII)HO U B rpyHHe.
METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS
ba3oBble Jjornueckue AeMcTBUs:
CaMOCTOSITENNLHO (POPMYTUPOBATH U aKTyaIHU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIIATE LENU AEATEIIbHOCTH, 3a1aBaTh ITApaMETPbl U KPUTEPUU UX TOCTUKECHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3MUECKUX SBIICHUSX;
pa3pabaThIBaTh IJIaH pelIeHHs MPOOIEMbl C YIETOM aHAIM3a UMEIOIUXCSI MaTePHANIbHBIX M HEMAaTePHAbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JIEATEIIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LIENSAM, OLEHUBATh PUCKH MTOCIEACTBHUM AEATEIbHOCTH;
KOOPJIUHHUPOBATH M BBITIOIHATH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYaTIHbHOTO U KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIIJICHUC IIPU PCIICHUU KU3HCHHBIX Hp06J'ICM.

Ba3oBble ucciaenoparelbcKue AeiiCTBHS.



BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (PU3UYECKOM HAYKH;

BJIa/IETh HABbIKAMU y4EOHO-UCCIIE0BATEILCKOM U MPOEKTHOM AESITETLHOCTH B 001acTU (DU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB pelIeHHs 3a1a4 (U3UUECKOTO COACPHKAHUS, IPUMEHEHHUIO PAa3IUYHBIX METO/I0B IO3HAHMUS,

BJIa/IETh BUJIAMU JIEATEIHHOCTH IO MOJYYEHUIO HOBOT'O 3HAHMSI, €0 HHTEPIIPETALUU, TPeoOPa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX
CUTYalUsIX, B TOM YHUCIIE [IPH CO3JaHIH YU€OHBIX IPOEKTOB B 001acTH (HU3HKH;

BBISIBJIATH IPUYMHHO-CIIEICTBEHHBIE CBA3U U aKTyaIM3UPOBATh 3aJa4y, BbIJIBUTaTh THUIIOTE3Y €€ PEIICHHS], HAXOAUTh ApryMEHTBI JUIsl
JI0KAa3aTesIbCTBa CBOMX YTBEPKJICHUM, 3a/1aBaTh NapAMETPbI U KPUTEPHUH PELICHUS;

AHAJIM3UPOBATH IIOJIYYCHHBIE B XOJI€ PELICHUS 3a1a4M Pe3yJIbTaThbl, KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN EATEILHOCTH, B TOM YHCIIE IPU U3YYCHUH (DUBHKH;

JIaBaTh OIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh IePEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEEATEILHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IIPEIMETHBIX O0acTel;

BBIJIBUTaTh HOBBIE UJIEH, ITpeyIaraTb OpPUrMHAIBHBIE TIOAXO/IbI U PEILICHUS;

CTaBUTH MPOOIEMBI U 3aa4H, TOMYCKAIOIINE AlbTePHATUBHBIC PEIICHUS.
Pa6ora ¢ undopmanmeii:

BJIa/IETh HABBIKAMU MOJTY4YeHUs] MH(GOpMaluu (PU3MUECKOr0 COAECpHKAaHUsI U3 UICTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATH IMOUCK,
aHaJIN3, CUCTEMATHU3AIMI0 M UHTEPIPETALI0 HHPOPMALIUHU Pa3IMYHbIX BUJIOB U (POPM MpPEACTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MHPOPMAIIHH;
WCIIOJIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOIMM B pEIIEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX H
OpraHU3aIMOHHBIX 337124 C COOJI0/IEHHEM TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30IaCHOCTH, TMTHEHBI, pecypcocOepeKeH s, MPaBOBbIX U 3THYECKUX

HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;

CO03/1aBaTh TEKCThI (PU3MUYECKOTO COAEpKaHUS B Pa3IMUHBIX (QopmaTax ¢ yuy€TOM HazHadeHHs] MH(OpMALUU U LEJIeBOW ayAUTOPHUH, BbIOMpas
ONTUMAaJIBbHYIO (hOpMY



MMpCACTABJICHUA U BU3yallu3alluu.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:
OCYIIECTBIATH OOILICHHE HAa YpOKaX (PU3UKU U BO BHEYPOUHOI JIEATETHLHOCTH,
pacro3HaBaTh MPEANOCHUTKNA KOH(DIUKTHBIX CUTYAIMd U CMATYATh KOH(MIMKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOK TOUYKY 3PEHHUs C HUCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHyaIbHON paboThI;
BBIOMPATh TEMATUKYy U METOJIbI COBMECTHBIX JIEHCTBUI C Y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)I0T0 YiIeHa KOJICKTHBA;
IIPUHUMATD LEJIH COBMECTHOMU AESTEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH AEUCTBUS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH NEHCTBUH,
pacrpenenarh pojid ¢ yu€TOM MHEHUH Y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;
OLIEHUBATh KaY€CTBO CBOETO BKJIAJia M KaXJIOT0 YYaCTHHKA KOMaH bl B OOIIMI pe3yNbTaT [0 pa3padoTaHHBIM KPUTEPUSIM;
IIpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJEH C TO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

I/IHHIII?Z?’P%%%%R%HHTB IMMO3UTUBHOC CTPATCIHUCCKOC IIOBCACHHUE B PA3JIMYHBIX CUTyallUsAX, IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh

Pel"y.]'lﬂTHBI—[l)Ie YHUBEpPCAJIbHBIC yqeﬁﬂue JelcTBUA

Camoopranuzanusi:
CaMOCTOATCIIbHO OCYIICCTBIIATD ITO3HABATCIIbHYIO JACATCIbHOCTE B oOactu (1)I/IBI/IKI/I N aCTPOHOMMUHU, BBISABJIATH HpO6J'IeMI:I, CTaBUTh U
(dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IJIaH PCHICHUA paCIIéTHBIX N Ka4YCCTBCHHBIX 3a1a4, ITJIaH BBIITOJTHCHUA HpaKTI/I‘IeCKOﬁ pa6OTI>I C y‘léTOM

HMCIOIIUXCA pECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U HpCI[HO‘-ITCHI/Iﬁ;

AaBaTb OLICHKY HOBbIM CUTYAllUSAM;

pacmpsTh paMKU y‘-ICGHOFO npeaMeTa Ha OCHOBC JIMIHBIX Hpe,[[HO‘-ITeHI/II\/'I;

JienaTh OCO3HAHHBIM BBI60p, ApTYMCHTUPOBATL €TO, 6paTB Ha ce0sl OTBETCTBEHHOCTb 3a peucHue,

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



CIoco0CTBOBATH (POPMUPOBAHUIO U MIPOSIBJICHUIO SPYIUIIUN B 001aCTH (PU3UKH, IIOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN M KYJIbTYPHBINA
YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHATbHbI HHTE/JIEKT:
JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJISM;
BJIa/IETh HABbIKAMU MO3HABATEIBHOUN pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX IEHCTBUIN M MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBAaHHII;
UCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHHIO;
MPUHAMATh MOTUBBI M QPTYMEHTHI IPYTUX MPH aHAIIN3€E PE3YNIbTAaTOB ACATEIHHOCTH;
PUHUMATH €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;
MPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX NP aHAIN3€E PE3YyIbTATOB JAESATEILHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.
B nporiecce nocTrkeHHUs TMYHOCTHBIX PE3YJIBTATOB OCBOSHHSI TPOrPAMMBI TI0 (PU3UKE ISl YPOBHSI CPETHETO 001IeTro 00pa3oBaHus y
00yJaroImuxcs COBEPIIEHCTBYETCS YMOLMOHATIbHBIN HHTEIUIEKT, IpeAroiaraonui copMupoBaHHOCTb:
CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIIBHOE COCTOSTHUE, BUAETh HANPaBJIEHUs pa3BUTHs COOCTBEHHOM
SMOLMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOPCryJIMpOBaHN, BKIIIOYAOIIETO CAMOKOHTPOJIb, YMCHUC IPUHUMATh OTBETCTBCHHOCTD 3a CBOE ITOBCJICHHUC, CITOCOOHOCTH AAalTUPOBATHCA K

HMOIIMOHAIBHBIM U3MEHEHHSIM U MPOSBIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpeHHefI MOTHUBAIIUNU, BKJIIO‘IaIOHleﬁ CTPEMIICHUE K TOCTHXKCHUIO CJIIU U YCIIEXY, OIITUMU3M, HHUIIUATUBHOCTh, YMCHHC )IeﬁCTBOBaTB nucxons
U3 CBOUX BO3M0)KHOCTeﬁ;3MHaTHH, BKHIOanOHIeﬁ CIIOCOOHOCTH ITOHUMATh SMOIHNOHAJIIBHOC COCTOAHUC APYTUX, YUUTBIBATH €r0 IIpU
OCYIIIECTBIICHUU OOIICHMUS,

CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

COITMAaJIbHBIX HAaBBIKOB, BKIIFOYAIOIIINX CIIOCOOHOCTH BBICTPANBATh OTHOICHUA C APYTUMH JIHOAbMH, 3360TI/ITI)C$I, IMMPOSABJIATE UHTEPEC U

paspemniaTh KOH()IUKTHI.



IHPEAMETHBIE PE3YJIBTATDBI

K konimy o0yuenus B 10 kjiacce mpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXaThb COPMHUPOBAHHOCTD y 00yUYaIOIMIUXCSl YMEHUI:

JEMOHCTPHPOBATh HAa MpPUMeEpax poyib U MecTO (GU3MKUA B (POPMUPOBAHUHM COBPEMEHHOM HAYYHOH KapTUHBI MHpA, B PAa3BUTHH COBPEMEHHOM
TEXHHUKHU U TEXHOJIOTUH, B TPAKTUYECKON JESITEIbHOCTHU JTIOACH;

YUUTBIBaTh TPAHULBl NPUMEHEHHUS H3YyYEHHbIX (U3NYECKMX MOJEJeH: MaTepualbHas TOYKA, MHEpLHMaIbHAs CUCTEMa OTCYETa, aOCOJIFOTHO
TBEPJIOE TEJIO, UICATBHBIN I'a3, MOJEIU CTPOCHUS ra3oB, )KUIKOCTEH M TBEPIBIX TeJ, TOUEUHBIH 3JIEKTPUUECKUH 3apsi MPU PELICHUH (PU3HMUECKUX
3aJa4;pacro3HaBarh (PU3NYECKHE SBJICHUSA (TIPOLECCH]) U OOBSICHATH X HA OCHOBE 3aKOHOB MEXAaHUKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOCHHS
BEIIIECTBA U 3JIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBI)KEHUE, CBOOOJHOE Ma/IeHUE Tell, IBM)KEHUE TI0 OKPYKHOCTH,
MHepIys, B3auMoieiictBue tei, nuddys3usi, OpOyHOBCKOE IBIKEHHE, CTPOSHHUE KHUIKOCTEH W TBEPABIX TeJl, M3MEHEHHE 00BbEMA Tel NP HarpeBaHUH
(oxJaxIeHUHM ), TEIJIOBOE paBHOBECHE, HCIIApEeHHe, KOHACH CAIHs, II1aBJIeHHe, KpUCTANIN3alMsl, KUIIEHUE, BIQXKHOCTh BO3/lyXa, TOBBILICHNE AABJICHU
rasa IpU €ro HarpeBaHUM B 3aKpPBITOM COCYJE, CBA3b MEXAY IapaMeTpaMu COCTOSIHUS Ta3a B M30MPOIECcCax, EKTpU3alUs Tell, B3aUMOJICH CTBHUE
3apsi/10B;0NNCHIBATh MEXAaHUUECKOE JIBUKEHUE, UCIONb3Ys (PU3MUYECKHE BEIMYMHBL: KOOPAMHATA, IYyTh, IEpEMELIEHHE, CKOPOCTh, YCKOPEHUE, Macca
TeNa, CUia, UMITYyJIbC Tella, KMHETHYECKash SHEprHs, MOTCHIMAlIbHAs SHEPrus, MeXaHWdeckas paboTa, MeXaHW4YecKas MOUIHOCTH, MPH OMUCAHUH
IIPaBUIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIHOJIb3YyEeMbIX BEJIMYMH, UX OOO3HAYEHUS W €IMHMIIbI, HaXOAUTh (POPMYJIbI, CBSI3BIBAIOLINE JaHHYIO
(GU3NYECKyI0 BEIMYUHY C JIPYTMMH BEIMYMHAMMU;ONHCHIBATh M3yYCHHBIC TEIUIOBBIC CBOMCTBA TEN W TEIUIOBBIC SIBJICHUSA, UCHOJIB3YS (U3UUECKUE
BEJIMYMHBL: JABJICHHUE Ta3a, TeMIlepaTypa, CPEHAs KUHETHUYECKas SHEPIHs XAOTHYECKOI'O NBMIKEHUS MOJIEKYJ, CPEIHEKBaJpaTH4Has CKOpPOCTb
MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS HSHEprusi, padbora raza, Kod3(Q(QUUIUEHT MOJE3HOro NEHCTBUS TEIJIOBOTO JBUTATENsl; IPHU OMHCAHUU
NPaBUIBHO TPAKTOBATh (PU3NYECKUH CMBICI HCIHOJIb3YyEMBIX BEIMYMH, UX OOO3HAYEHUS W €IMHUIIBI, HaXOAUTh (POPMYJbI, CBS3BIBAIOLINE TaHHYIO
(GHU3MUECKYIO BEIUYMHY C JIPYTUMH BEJIHMYMHAM;OMUCHIBATh U3yUYCHHBIC JICKTPHUYCCKHUE CBOMCTBA BEIECTBA U JJICKTPHUYCCKUE SBICHHS (IPOLIECCHI),
UCNONb3ys (U3NYECKHE BEIWYHMHBL: JEKTPUUYECKUN 3aps]l, SJIEKTPUUECKOe I0Jie, HANPSHKEHHOCTh MMOJIs, MOTEHLUAN, Pa3HOCTh MOTEHIMAJIOB; MpU
OMMCAaHUU NPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 00O3HAUEHUS M €IMHUIIbI; YKa3bIBaTh (DOPMYIIbI, CBSA3bIBAIOLINE
JaHHYI0 (U3WYECKYI0 BEJIMYMHY C APYTUMH BEIWYMHAMU;AHATU3UPOBaTh (PU3NUYECKHUE IMPOLECCHl U SABICHMS, MCIONB3ys (U3NYECKHE 3aKOHBI U
MPUHLMIIBL: 3aKOH BceMHupHOro tarotenus, |, Il u Il 3akonsl HploToHa, 3aK0H coXpaHEHMs] MEXaHHUYECKON 3HEPIUH, 3aKOH COXpPAaHEHUS MMITYJbCa,
MIPUHLMII CYNEPIO3UIMH CHJI, IPUHIUI PaBHONPABUS MWHEPLUUAIBHBIX CHUCTEM OTCYETA, MOJEKYJISIPHO-KUHETHUECKYI0 TEOPHIO CTPOEHUS BEILECTBA,
ra3oBble 3aKOHBI, CBSI3b CpEAHEM KHHETUYECKOW DSHEPIMH TEIUIOBOTO JBIM)KEHHS MOJIEKYJ C aOCONIOTHOW TeMIepaTypod, IepBbli 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXpPaHEHMs OHIIEKTPUYECKOro 3apsja, 3akoH KyioHa, Nmpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAKEHHE U YCJIOBUS (TpaHMIIbI, 00JIACTH) NMPUMEHUMOCTH;00BACHATh OCHOBHBIE MPUHIUMBI ACHCTBUS MallUH, NMPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3ianyaTh YCIOBUS UX 0€30MacCHOTO MCIIOJIb30BaHUS B TIOBCEAHEBHOM JKU3HU;BBITOIHATH 3KCIIEPUMEHTHI 110 UCCIIEJOBAHUIO
(bu3NYECKUX SIBICHUN U MPOIIECCOB C UCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUH, MPU 3TOM (OPMYIUPOBATH MpobdieMy/3a1ady U THUIIOTE3Y
y4eOHOro HSKCHEepUMEHTa, cOOMpPaTh YCTAHOBKY M3 IMPEIIOKEHHOIO O0OpYAOBaHUS, MPOBOIUTH ONBIT U (POPMYTUPOBATH BBIBOJBI;OCYIIECTBIISATH
MpsiIMble U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEIUYUH, IIPU 3TOM BBIOMPATh ONTUMAJIbHBIN CIOCOO M3MEPEHHS U UCIIOJIb30BATh U3BECTHBIE METO JIbI
OLIEHKH IMOTPEUIHOCTEH U3MEPEHU;UCCIIeIOBAaTh 3aBUCUMOCTH MEXKIY (PU3HMUECKUMH BEIMYMHAMH C UCTIOIb30BAHUEM MPSMBIX U3MEPEHUH, IIPU ITOM
KOHCTPYHPOBAaTh YCTaHOBKY, GUKCUPOBATH PE3yNbTAThl OJYYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEIUYUH B BHUJIE TAOIUI U TpaUKOB, J€aTh BHIBOJIbI



10 pe3yibTaTaM Hcciel0BaH!s;co0I01aTh IpaBmiIa 0€30MacHOro TPyAa IPU IPOBEAECHUH HCCIEIOBAHNN B paMKax y4eOHOIro SKCIIEpUMEHTa, y4eOHO-
HCCIIEIOBATEIBCKON U MPOEKTHON JEATEILHOCTH C MCIIOIB30BAaHUEM M3MEPUTENBHBIX YCTPONCTB M JIAOOPaTOPHOTO 000pYIOBaHUS;pEIIaTh PACUETHHIC
3aJjauu C SBHO 3a/laHHON (hpru3MuecKol MOENbI0, MCIOJB3Ysl (U3NYECKUE 3aKOHBl M NPHHLUIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a7aud BbIOMPATh
(bU3NIECKyI0 MOJIENb, BBIACIATh (PU3MUECKUE BEIUYMHBI U (POPMYIIBI, HEOOXOIUMEBIE I €€ pelIeHus, IPOBOIUTH PACUETHI U OIICHUBATh PEaIbHOCTh
IIOJIyYEHHOT'0 3HAa4eHUs (PU3MYECKON BEIMUYMHBI;pelIaTh KaUeCTBEHHbIE 3a1a4l: BbICTPAUBaTh JOIMUYECKH HEPOTUBOPEUUBYIO LIETIOUKY PacCyXIACHUN
C OIOpOM Ha H3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SBJICHUS;UCIIONB30BAaTh MPU PELUICHUH YYeOHBIX 3a/1ad4 COBPEMEHHBIC
MH(GOPMALIMOHHbBIE TEXHOJIOTUU Ul MOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALMU U NPeJCTaBIeHUs y4eOHOW M HayyHO-IOMYJspHON MHpOpManuy,
MOJYYEHHOM M3 pa3IMYHBIX HMCTOYHHKOB, KPUTHUYECKH AHAIM3HPOBATH MOJIYy4aeMyl0 HH()OPMALUIO;IPUBOAUTE HPUMEPHI BKJIAJa POCCHUHCKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBACHEHHE MPOLIECCOB OKPY)KAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJOIMI;UCIOIB30BAThH
TEOPETUYECKHE 3HAHUS MO (HU3UKE B IMOBCEIHEBHOW J>KM3HU s oOecriedueHus 0e30MacHOCTH MpH OOpalleHUuH ¢ NpuOOpaMu M TEXHUYECKUMHU
YCTpPONCTBaMHU, Ui COXPAHEHHs 370pOBbsS U COONIOJEHUS HOPM 3KOJIOIMUECKOro IIOBEAECHUS B OKpYXKarlled cpexae;paboraTth B rpymme c
BBITMIOJIHEHUEM PAa3JIMYHBIX COLMAIBHBIX pOJIeH, IUIAaHUPOBaTh pabOTy TPYIMIbI, PAUOHAIBHO pPACHPENeNsATh OOS3aHHOCTH W IUIAHUPOBATH
JeSTeIbHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJIeKBaTHO OLIEHUBATh BKJIAJ KQK0T0 U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpPUBAaEMON IPOOIeMBbI.

K KOHLY O6y‘IeHI/Iﬂ B 11 kiacce MNPEAMETHBIC PE3YJIbTATHI HA 0a3o0BOM YPOBHE JOJIZKHBI OTPAXKATH C(bOpMI/IpOBaHHOCTL y o6yqa}omnxc;1 YMCHI/Iﬁi

JIEMOHCTPHUPOBATh Ha MPUMEPAX pPOJib U MeCTO (HU3UKU B (POPMHPOBAHHHM COBPEMEHHOW HAay4yHOW KapTHUHBI MUpPA, B PAa3BUTHHU COBPEMEHHOM
TEXHHUKHU ¥ TEXHOJIOTHUH, B IPAKTUYECKON JeSTENbHOCTH JIIOJICH, IEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHHBI MUDA;

YUYUTBIBATH I'PaHULIBI IPUMCHCHHUA N3YYCHHBIX (I)I/ISI/ILIGCKI/IX MOﬂCHCﬁI TOYECYHBIN BHGKTpI/I‘leCKI/Iﬁ 3apsn, JIyd CBCTa, TOYCYHBI MCTOYHUK CBCTa,
AACpHad MOACIb aTOMA, HYKJIOHHad MOACJIIb ATOMHOTO s/ipa IIpyU pCIICHUN (1)I/ISI/IIICCKI/IX 3aaa4g,

pacro3HaBaTh (PU3MUECKHUE SIBJICHUS (MPOIECChI) U OOBACHITh UX HA OCHOBE 3aKOHOB DJIEKTPOJAMHAMHUKUA U KBAaHTOBOU (DU3UKU: dJIEKTPUUECKAS
MIPOBOJIUMOCTb, TEMJIOBOE, CBETOBOE,

XUMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOICHCTBUE MArHUTOB, JIEKTPOMATrHUTHAS MHAYKIUS, JeMCTBHE MATHUTHOTO TOJIS HAa MIPOBOTHUK
C TOKOM W JBIDKYIIUHCS 3apsll, SJCKTPOMArHUTHbIE KOJE€OaHUS U BOJHBI, MPSIMOJIMHEWHOE paclpOCTpaHEHHE CBETa, OTPaKEHHE, MpPEIOMIICHHE,
untepdepentus, audpakuus €W TMONSpHU3alMs CBETa, JUCHEpCHs cBeTa, ¢oTodnekrpudeckuii sddext (doTodrddexrt), cBEeTOBOE MaBlICHUE,
BO3HHUKHOBEHHE JIMHEWYATOTO CIIEKTPa aTOMa BOAOPO/Ia, €CTECTBEHHAs! M HICKYCCTBEHHAs! PaIHOAKTHBHOCTB;

ONHCHIBAaTh H3YYECHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTHUYECKHE, DJIEKTPUUYECKYIO IMPOBOJUMOCTh pa3IMYHBIX Cpel) U
AJIEKTPOMAarHUTHBIE SIBJICHUS (TPOLIECCHI),

UCHOJB3Ysl (PU3MUECKHE BEIWYHUHBI: JJIEKTPUUYECKUH 3apsj, CUjla TOKa, 3JEKTPHUUECKOe HANpsDKEHUE, JIEKTPUYECKOE COMPOTHBIICHHE, Pa3HOCTh
MOTEHIMAJIOB, IEKTPOABIKYILAS CHIIa, padoTa TOKA, MHAYKIUS MarHUTHOTO Mo, cuiia Amrepa, cuia JIopeHna, HHAYKTUBHOCTh KaTYyIIKH, SHEPTUs
JIEKTPUUYECKOTO0 M MArHUTHOIO TOJIEH, MEepUOJ U 4acToTa KojeOaHuil B KoneOaTeaIbHOM KOHTYpE, 3apsiji M CHJa TOKAa B IPOIEcCe FApMOHUYECKUX



JIEKTPOMArHUTHBIX KoJieOaHuH, (POKYCHOE pacCTOSHHME M ONTHUYECKas CHJIa JIMH3BI, NPU ONUCAaHWM MPABUIIBHO TPAKTOBAaTh (U3NYECKUH CMBICI
MCTOJIb3yEeMBbIX BEJTMUMH, UX 0003HAUYCHUS U €AMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYIO BETUUNHY C IPYTHMMHU BEIIMYHMHAMH;

OIMUCBIBATh U3YUCHHBIC KBAHTOBBIC ABJICHUA W IIPOLCCCHI, UCIIOJIb3Ys (I)I/I?;I/I‘-IGCKI/IC BCJIMYHHBI: CKOPOCTb 3JICKTPOMAroUTHBIX BOJIH, JJIMHA BOJIHBI
U 4YacToTa CBE€TA, SHEPrud M HUMIIYIIBC q)OTOHa, nepuoa Imojrypacmnaga, SHEPrusd CBA3M ATOMHBIX AOCP, IIPU OIIMCAHWHK IIPABHUJIBHO TPAaKTOBAThb
(1)I/I3I/I‘IGCKI/II71 CMBICJI UCIIOJIB3YCMBIX BCIMYWH, UX 0003HaYCHUS U CAWHUIBI, YKA3bIBATH (bOpMy.HBI, CBA3BIBAOIINUC TAHHYIO (1)I/I3I/I‘-ICCKyIO BCJIIMYHHY C
APYTUMH BCIWYWMHAMM, BBIYHCIATE 3HAYCHUC q)HBquCKOfI BCJIMYHHBI,

aHAJIM3UPOBaTh (PU3UUECKUE IPOLIECCHl U SBIEHUS, UCHOIb3Yd (PU3MUECKUE 3aKOHBl M MPUHLUINBL: 3aKOH OMa, 3aKOHbI IIOCJIEJOBATEIILHOTO U
[IapAJUIEIIBHOTO COEMHEHUS IIPOBOJHUKOB, 3aKOH J[xkoyisa—JIeHna, 3aK0oH 3JIEKTPOMArHUTHONW MHAYKLMH, 3aKOH NPSIMOJIMHEHHOIO PACIPOCTPAHECHHUS
CBETa, 3aKOHBI OTPaKEHUS CBETa, 3aKOHBI NPEIOMJICHHS CBETa, ypaBHEHHE OWHITEWHa Uit (oTtodddekTa, 3aKOH COXpaHEHHUS SHEPrHH, 3aKOH
COXPAHEHHUs UMITYJIbCa, 3aKOH COXPAaHEHUS 3JIEKTPUYECKOIO 3apsija, 3aKOH COXPaHEHMsI MacCOBOI'O YHUCIIa, IOCTyJaTel bopa, 3aKkOH painoakTUBHOIO
pacraza, pyu 3TOM pa3nyaTh CIIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE U YCIOBHUs (TPAaHHIIBI, 00JIACTH) MPUMEHUMOCTH;
OIIPEAEIATh HAIPABJICHUE BEKTOpa MHAYKLIMHM MArHUTHOTO IOJS IPOBOJHMKA C TOKOM, CHibl Ammepa u cuibl JlopeHna; CTpOMTb M ONHCHIBATH
n300pakeHue, Co3/1aBaeMoe IUIOCKUM 3€pPKaJIOM, TOHKOW JIMH30H; BBITIOIHATH SKCIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3NUECKUX SIBICHUI M TPOLIECCOB C
HCIOJIb30BAaHUEM NPSAMBIX U KOCBEHHBIX M3MEPEHUM: IpU 3TOM (popMyaupoBaTh npolieMy/3aady U TUIOTe3y y4eOHOro SKCHEpUMEHTa, coOMpaTh
YCTaHOBKY W3 TIPEAJIOKEHHOTO OOOPYAOBaHUS, MPOBOAWUTH OMBIT U (HPOPMYITHPOBATH BBIBOJIBI;OCYIIECTBISATh NPSMbIE W KOCBEHHBIE H3MEPEHHUS
(Gu3nYecKUX BEIMYMH, NPU 3TOM BBIOMpATh ONTHUMANbBHBIM CHOCOO M3MEPEHUs M MCIIOJB30BaTh W3BECTHBIE METOABI OLEHKU IOrPEeIIHOCTEN
M3MEPEHUH; HMCCIeI0BaTh 3aBUCUMOCTH (DM3MUYECKMX BEJIMYMH C KCIIOJIB30BAHHEM NPSMBIX H3MEPEHHIA: MPH TOM KOHCTPYHMPOBATh YCTAHOBKY,
(bukcupoBaTh pe3yabTaThl IOJYYEHHOM 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BUAE TaOMUIl U rpaduKOB, JelaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBaHM;CO0MIONATh MpaBuiia 0O€30MacHOro TpyAa IpH TPOBEIEHUU UCCIEJOBAHMM B paMKax Y4yeOHOro 3KCIepUMEHTa, Y4eOHO-
HCCIIEI0BATEIbCKON U TPOEKTHOM 1eSTENFHOCTH C UCIOIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U Ja00paTOPHOTO 000PYAOBAHMS; PeLIaTh pacyETHbIE
3aJlaud C SIBHO 3aJaHHOW (PU3MYECKOW MOJEINbI0, MCMONb3ysl (U3NYECKUE 3aKOHbI W TNPHUHIUIBI, HA OCHOBE aHajM3a YCJIOBUS 3a/a4yd BbIOMpATh
(bu3NYecKy0 MOJeNb, BBIACIATh (PU3MUECKUe BEIUYUHBI U (POPMYJIbl, HEOOXOUMBIE I €€ pelIeHus, IPOBOIUTh PACUETHI U OLIEHUBATh PEabHOCTh
MIOJIYYEHHOT'0 3HAYeHUsI (PU3NUECKON BETMUMHBI; PelllaTh KAYeCTBEHHbBIE 3a/Ia4M: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHBYIO LIETIOUKY PACCYX ACHUN
C OMNOpoil Ha M3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M (U3MYECKHE SBJICHUS; HCIOJIb30BAaTh IPH pPELICHUH Y4eOHBIX 3aJlad COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTHH JJIs TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIMU U IPEICTaBICHHs y4eOHON W Hay4dHO-NOMYJISIpHON MH(pOpManuu,
MOJyYeHHON M3 pa3iMyHbIX HCTOYHMKOB, KPUTHYECKHM aHAIU3UPOBATh IOJIy4aeMyl HH(POpPMAalLMIO; OOBACHATh NPUHLMIIBI JEHCTBUS MAllUH,
pUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCJIOBHUS MX OE30M1aCHOrO MCIOJB30BaHUS B MOBCEIHEBHOM KM3HU; MPUBOJIUTH NMPUMEPHI BKIAAA
POCCHICKMX U 3apyOeXHBIX YYEHBIX-(U3UKOB B Ppa3BUTHUE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIETO MHpa, B pa3BUTHE TEXHUKH WU
TEXHOJIOTUI;UCII0Ib30BaTh TEOPETUYECKUE 3HAHUS N0 (PU3UKE B MOBCEIHEBHOM XKM3HU /711 o0ecrieueHus: 6e30MacHOCTH MPU 0OpallieHUuH ¢ TPUd opaMu
U TeXHUYECKMMHU YCTPOWCTBAMH, JJIsl COXPAaHEHMs 37I0POBbS M COOJIOJCHUS HOPM SKOJIOTHYECKOTO MOBEJEHHs B OKpY)Karollei cpeae; padoTaTh B
IpyMIe C BHIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX poOJieH, MJIaHUPOBaTh pabOTy TPYIIbI, PAlMOHAIBLHO PACIpPENesaTh 00S3aHHOCTU U IJIAHUPOBATH
JeSITeIbHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJICKBATHO OLEHUBATh BKJIAJ KaXJI0T0 U3 YYACTHUKOB TPYIIIBI B PEIIEHUE pacCMaTpUBAaeMON IPpOOIeMBbI.



TemaTuueckoe IJIAHUPOBAHUC 10 xnacc

No | Tema KonunuectBo yacos OJIIEKTPOHHBIE
II.I1
Bcero KonTponbubie JlaboparopHbie urpoBEIe 00pa3OBATEIBHBIC
paboThI paboThI pecypesl
Paznen 1. PU3UKA U METO/1bI HAYYHOI'O
MO3HAHUSA
1.1 | ®dusuka U METOIbI HAYYHOTO TIO3HAHUS 2 bu6nunoreka [JOK
https://m.edsoo.ru/7f41bf72
HTtoro mo pazaeny 2
Paznen 2. MEXAHUKA
2.1 | Kunemartuka 5 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41bf72]]
2.2 | lunamuka 7 [[bubmuoTeka [IOK

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




2.3 | 3aKOHBI COXPAHCHUS B MEXaHHKE 6 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Paznen 3. MOJIEKYJISIPHAS ®PU3UKA U
TEPMOJNHAMUKA
3.1 | OcHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU 9 bubnmnoreka HOK
https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOJIMHAMUKHU 10 [[BubmmoTeka LIOK
https://m.edsoo.ru/7f41bf72]]
3.3 | Arperarsble cOCTOsIHMS BelecTBa. Pa3oBbIe EpeEXobl 5 Bbu6moteka [JOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. JIEKTPOJUHAMUKA
4.1 | DneKkTpocTaTuka 10 bubmmnoreka HOK
https://m.edsoo.ru/7f41bf72
4.2 | I1oCTOAHHBIN IEKTPUIECKUN TOK. TOKM B pa3Iu4HbIX 12 bubmmnoreka HOK
cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOEe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




Tematnueckoe mianupoBanue 11 kace

Ne | Tema KomnuecTBo yacos ONeKTpOHHbIE
e Bcero Kontponbsusie | JlabopaTopHsie rhpoBbie 00pasoBaTEIbHbIC
paboTHI paGoTHI peCypesl
Paznea 1. JIEKTPOJAUHAMUKA
1.1 | MarauTHOE mosie. DIeKTpOMarHuTHast bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
WHTKIIHS
Hroro no paszneny 16 2 3
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 | MeXxaHUYEeCKHE U DIIEKTPOMATHUTHBIE 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
Kone0aHus
2.2 | MexaHMYeCKHE ¥ 2JIEKTPOMATHUTHBIE BOJIHBI bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
2.3 | OnTrka bubmmoreka [IOK https://m.edsoo.ru/7f41c97c
Hroro no paszneny 38 1 3
Pasnen 3. OCHOBBI CIIEITMAJIBHOM
TEOPUU OTHOCHUTEJIBHOCTH
3.1 | OCHOBBI ClICIUATILHON TEOPUH bubmmoreka [IOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIILHOCTU




Uroro no pazneny

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1

DeMEeHThI KBAHTOBOM OIITHKH

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

4.2

Crpoenue atoma

bu6muoreka LIOK https://m.edsoo.ru/7f41c97c

4.3

ATOoMHOE SApO

bu6muoreka LIOK https://m.edsoo.ru/7f41c97c

Uroro no pazpeny

27

Paznen 5. 9JIEMEHTBI

ACTPOHOMUMHU U ACTPOPU3UKHU

5.1

DNeMEeHTHI aCTPOHOMHH M acTpOoQU3UKH

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c

Uroro no pazpeny

11

Pazgen 6. OBOBILIAIOIIEE
INOBTOPEHHUE

6.1

OBOBIIAIOHIEE ITOBTOPEHUE

bubaunorexa [IOK https://m.edsoo.ru/7f41c97c

Uroro no pazpeny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

103




noypoyHoe njanuponanue 10 kiacc

Ne Tema ypoka KomnuecTtBo yacos JaTta uzydenus DJEeKTPOHHBIE TU(PPOBBIE
/1 Bcero | KontponbsHbie [IpakTnueckue o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI

1 dusnka — Hayka o npupoje. Haydnsie 1 2.09 [[BubmuoTexa [JOK
METO]Ibl TO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2]]

2 Poab u mecTo pusuku B hopMHpoOBaHUM 1 7.09 [[bubmuoteka [IOK
COBPEMCHHOW HayYHON KapTHHBI MHUpPa, B https://m.edsoo.ru/ff0c33e6]]
MPAKTUYECKOM JICATEIILHOCTH JIFOJICH

3 | MexaHnueckoe JBHKEHUE. 1 9.09 [[bubmuoteka [IOK
OTHOCHTEIBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0c3508]]
nBrokeHus. [lepemerenue, CKOpoCTs,
YCKOpEHHE

4 | PaBHOMEpHOE MPSMOJUHEHHOE 1 14.09 [[bubmuoteka [IOK
JBIKEeHUE. PaBHOYCKOpEHHOE https://m.edsoo.ru/ff0c3620]]
MPSIMOJIMHEIHOE ABM)KEHUE

5) CraproBasi KOHTpPoOJILHasi padoTa Nel 1 1 16.09 [[BubmuoTexa [JOK

https://m.edsoo.ru/ff0c372¢]]

6 CBoOopaHoe majeHue. Y CKopeHue 1 21.09 [[BubmuoTexa [JOK
CBOOOJTHOTO TaJICHUS https://m.edsoo.ru/ff0c39cc]]

7 Kpuponuneiinoe aBuxeHue. JBrkenne 1 23.09 [[BubmmoTexa IIOK
MaTepHaIbHONW TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada]]

8 | [Ipurammm oTHOCUTENBHOCTH ["asmmest. 1 28.09 [[BubmuoTeka [JOK
WNuepuuansHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8]]
IlepBb1it 3ak0oH HproTOHA

9 Macca Tena. Cuna. [Ipunuun 1 30.09 [[BubmuoTexa [JOK
cyrneprosuiu cui. Bropoit 3akoH https://m.edsoo.ru/ff0c3be8]]
HprotoHa 11 MarepranibHOM TOUKU

10 | Tperwii 3akon HeroToHa amst 1 5.10 [[BubmuoTexa [JOK
MaTepHALHBIX TOUEK https://m.edsoo.ru/ffOc3be8]]

11 | 3akoHn BcemupHOTO TsroTenus. Cumna 1 7.10 [[BubmuoTexa [JOK




TsokecTH. [lepBas kocMHuueckas CKOPOCTh

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

12 | Cuna ynpyroctu. 3akon ['yka. Bec tena 12.10 [[bubmuoreka LIOK
https://m.edsoo.ru/ff0c3e18]]

13 | Cuna tpenus. KoaddumueHT tpenus. 14.10 [[BubmuoTexa [JOK
Cuiia CONPOTHBIICHUS TIPH JIBHIKCHUU https://m.edsoo.ru/ff0c3f76]]
TeJa B )KUJKOCTH WIIU ra3e

14 | [locTynarenbHOE U BpallaTesibHOE 19.10 [[BubmuoTeka [JOK
JBMKEHHE a0COIFOTHO TBEPIOTO TEIIA. https://m.edsoo.ru/ff0c41a6]]
MowmeHnT cuibl. [lneuo cunel. YcnoBus
paBHOBECHSI TBEPJIOTO TeJa

15 | Umnynbc MaTepraibHONW TOUKHU, CUCTEMBI 21.10 [[BubmmoTeka LIOK
MaTepHAILHBIX TOUEK. IMITYJIbC CHITBI. https://m.edsoo.ru/ff0c43d6]]
3aKOH COXpaHEHMs UMITYJIbCA.
PeakTuBHOE JBIKEHHE

16 | PaboTa 1 MOIIIHOCTH CHJIBI. 26.10 [[bubmmoTeka [IOK
Kunetnueckast 3HEprusi MaTepHaIbHON https://m.edsoo.ru/ff0c4502]]
ToukH. Teopema 00 H3MECHEHUH
KHUHETHYECKOW DHEPTUU

17 | [loTeHuumanpHas SHEPTHUSL. 28.10 [[BubmmoTexa LIOK
[ToTeHnmansHas YHEPTHS YIIPYTO https://m.edsoo.ru/ffOc461a]]
ne(OPMUPOBAHHOMN MPY>KUHBI.
[TorennansHas SHEPTrHs Telia BOIU3U
TTOBEPXHOCTU 3eMITH

18 | [ToTeHMaabHBIC U HEIOTEHIIUATBLHBIC 9.11 [[BubmuoTexa [JOK
cuiibl. CBs3b pabOTHI HEMOTEHIIMATBHBIX https://m.edsoo.ru/ff0c478c]]
CHJI C U3MEHEHHEM MEXaHUYECKOM
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHCHHS MEXaHUYECKON dHEPTHU

19 | JIaGopaTopnas paGora Nel 11.11
«HUccnenoBanue cBsI3u paGoThl CHIIBI €
U3MeHeHHeM MeXaHU4YeCKOoil IHepruu
TeJIa HA PUMepe PaCTSKEeHUs
PE3MHOBOIO JKIyTa»

20 | KonTposabHas padora N2 mo teme 16.11 [[BubmuoTeka [JOK

«Kunematuka. /[uHamMuka. 3aKoHbI
COXpaHEeHHs B MEXaHHKe»

https://m.edsoo.ru/ffOc4b74]]




21 | OCHOBHBIE TTOJIOKEHUST MOJICKYJISIPHO- 18.11 [[BubmmoTeka LIOK
KUHETHYECKOU Teopuu. BpoyHOBCKOE https://m.edsoo.ru/ffOc4dc2]]
newkenue. dubdysus

22 | Xapakrtep ABWKEHUS U B3aUMOICHCTBUS 23.11
YacTHIl BelecTBa. MoIeIl CTPOCHHS
ra3oB, JKMJIKOCTEW U TBEPIBIX TEI

23 | Macca mouekyn. KonndecTBo BermecTsa. 25.11
ITocrosnnas ABoraapo

24 | TermoBoe paBHOBecue. Temmeparypa u eé 30.11
u3Mepenue. [Ilkana remneparyp Llenbcust

25 | Upeanpnsiii ra3 B MKT. OcHoBHOE 2.12 [[BubmmoTeka LIOK
ypaBaenre MKT https://m.edsoo.ru/ffOc4fde]]

26 | AGcoroTHas TeMIlepaTypa Kak Mepa 7.12 [[bubmmoTeka [IOK
CpefHel KHHETHYECKON SHEPTUU https://m.edsoo.ru/ff0c511e]]
JIB>KEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Kianeiipona

27 | 3axoH JlanpToHa. ['a30BbIC 3aKOHBI 9.12

28 | JlaGoparopuasi padora N 2 14.12
«HUccnenoBanue 3aBUCUMOCTH MEKITY
napaMeTpamMu COCTOSTHUS
pa3pe:KeHHOro ra3ay

29 | M3omporecchl B UIeaIbHOM Ta3e U HX 16.12 [[BubmuoTexa [JOK
rpaduyeckoe npeICTaBICHNE https://m.edsoo.ru/ff0c570e]]

30 | BHyTpeHHss dHEpTUs 21.12 [[BubmuoTexa [JOK
TEPMOJIUHAMHYECKOW CUCTEMBI U https://m.edsoo.ru/ff0c5952]]
criocoOb! e€ n3meHenust. Koiamuectso
TEIUIOTH U paboTa. BHyTpeHHss sHEprus
0JTHOATOMHOTO HJICATBHOTO Ta3a

31 | Bunasl Teronepenaqn 23.12 [[BubmuoTeka [JOK

https://m.edsoo.ru/ff0c5¢c36]]

32 | YnenpHas TEIJIOEMKOCTh BEIIECTBA. 28.12 [[BubmuoTeka [JOK
KonndecTBo TEILUIOTHI MPH https://m.edsoo.ru/ff0c5¢c36]]
Teruionepenaye. AnuabaTHbIi mpoiecc

33 | IlepBblii 3aKOH TEPMOJIUHAMMKH U €T0 30.12 [[bubmuoreka LIOK
MIPUMEHCHHE K U30MPOIIECCaM https://m.edsoo.ru/ffOc5efc]]

34 | HeoOpaTtuMocCTh pOLIECCOB B IPUPOJIE. 11.01 [[bubmaunoreka LIOK




BTopoii 3ak0H TepMOJIUHAMUKHI

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

35 | Ilpunnun nevictBus u KII] TeruioBoi 13.01 [[BubmuoTexa [JOK
MaIluHBI https://m.edsoo.ru/ff0c600a]]
36 | Huxn Kapuo u ero KIIJ] 18.01
37 | Dkonoruyeckue nMpoodIEMbI 20.01
TETUIODHEPTCTUKHI
38 | Ob6o6maromnuit ypok «ModsekysspHas 25.01 [[BubmuoTexa [JOK
¢busnka. OCHOBBI TEPMOIMHAMUKI) https://m.edsoo.ru/ff0c6938]]
39 | KonTpoubHas padora N3 mo Teme: 27.01 [[bubmuoteka [IOK
«MoaexkyasipHasi puznka. OCHOBBI https://m.edsoo.ru/ff0c6a50]]
TePMOINHAMHKINY
40 | [Tapoobpa3zoBaHue ¥ KOHCHCAIIHS. 1.02 [[PubmmoTeka [TOK
VcrniapeHue u KUIeHue https://m.edsoo.ru/ff0c63b6]]
41 | AGCOIIOTHAS ¥ OTHOCUTEIIbHAS 3.02 [[BubmmoTeka LIOK
BJIAXHOCTh BO31yXa. HachlleHHbIH ap https://m.edsoo.ru/ff0c64d8]]
42 | Teépnoe Teno. Kpucrammueckue u 8.02 [[bubmuoteka [IOK
amop(HbIe Tesia. AHH30TPOIINS CBOMCTB https://m.edsoo.ru/ff0c65f0]]
KpUCTAJLIOB. JKUIKHE KPUCTAILIBL.
CoBpeMeHHbIE MaTepHalIbl
43 | [InaBneHue u KpUCTAIUTH3AIMS. Y IEeNbHAS 10.02 [[BubmuoTexa [JOK
terutoTa riaBiaeHus. CyoauMarius https://m.edsoo.ru/ff0c6708]]
44 | YpaBHeHHe TEIJIOBOTO OanaHca 15.02 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0c6820]]
45 | DnekTpuzanus Tel. DIEKTPUIECKUn 17.02 [[bubmuoteka [IOK
3apsi. J[Ba BUIa DIIEKTPUUYCSCKUX 3apsi/IOB https://m.edsoo.ru/ffOc6bcc]]
46 | [IpoBOJHUKH, TUDTEKTPUKH U 22.02 [[BubmuoTexa [JOK
MOJYTIPOBOTHUKH. 3aKOH COXPaHEHHSI https://m.edsoo.ru/ff0c6bcc]]
ANEKTPUYECKOTO 3apsaa
47 | BaumoeicTBUe 3apsa0B. 3aKOH 24.02 [[BubmmoTeka IIOK
Kynona. TodyeuHslii 21eKTpUueCcKuit https://m.edsoo.ru/ffOc6ce4]]
3apsi
48 | Hampspk€HHOCTD SJIEKTPUUYECKOTO TOJIS. 29.02 [[BubmuoTeka [JOK
[TpuHIUT CYTIEPIIO3UIINH IITEKTPUIECKUX https://m.edsoo.ru/ff0c6df2]]
nosiel. JInHuM HanpsHKEHHOCTH
49 | PaboTa cuII 3IEKTPOCTATUYECKOTO MOJIS. 2.03 [[BubmuoTexa [JOK




ITorennuan. PasHocTh IOTEHIINAIOB

https://m.edsoo.ru/ffOc6f00]]

50

HpOBO,I[HI/IKI/I N IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM I10JIC.
HI/IBHCKTpI/I‘ICCKaﬂ IIPOHUITACMOCTDH

7.03

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c7018]]

o1

OnexrpoémkocTs. Konnencarop

9.03

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c7126]]

52

DNEeKTPOEMKOCTD IMIJIOCKOTO
KOHJIeHCaTopa. DHEePrus 3apspKEHHOTO
KOHJICHCATOpa

14.03

[[BubmuoTeka [JOK
https://m.edsoo.ru/ff0c72c0]]

53

JlabopaTopHas padora N3 "U3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa'

16.03

54

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAILHOTO
amnmnapara, CTpyHHOro mpUHTEpa.
DJIEKTpOCTaTUUYECKas 3alUTa.
3a3eMIIeHHE AIEKTPONpruOOPOB

21.03

55

DNEeKTPUYECKUM TOK, YCIIOBUS €T0
cymectBoBanus. [locrosunsiii Tok. Cuina
toka. Hanpsxenue. ConpoTuBieHue.
3akon OMa 1t yJacTKa 1enu

23.03

56

ITocnenoBarenbHOE, NapaieNbHOE,
CMEIIaHHOE COEMHEHHE IIPOBOIHUKOB.
JlaGopatopuas padora N4 «3yyenne
CMEIIAHHOI0 COeIMHEHHUSI Pe3UCTOPOB)

0,5

4.04

[[bubmuoteka [IOK
https://m.edsoo.ru/ffOc74f0]]

57

PaGoTta 1 MOIITHOCTH AIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

6.04

[[bubmuoteka [IOK
https://m.edsoo.ru/ff0c7838]]

58

3axon OMa 71 TOJIHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JlaboparopHast padora NS
«H3mepenue I/IC ucTouHuKa TOKA U
€ro BHYTPeHHEro cCOnpoTHBJICHUS»

0,5

11.04

[[bubmuoteka [IOK
https://m.edsoo.ru/ffOc7ae0]]

59

DneKTpOoHHas IPOBOJAUMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTb COIPOTUBIICHUS
METAJIJIOB OT TEMIIEPaTypPHI.
CBepxnpoBOIMMOCTb

13.04

60

DNeKTpUUECKUN TOK B BaKyyMe.

18.04




CBolicTBa 3JIEKTPOHHBIX MyYKOB

61 | [ToaynpoBOAHHMKHU, UX COOCTBEHHAS U 1 20.04 [[BubmuoTexa [JOK
pUMecHast MpoBoauMocTh. CBOMCTBA https://m.edsoo.ru/ff0c84ae]]
p—n-niepexoza. [loaynpoBoIHUKOBBIE
npuOOpHI

62 | DieKTpUYECKUi TOK B pacTBOpax u 1 25.04 [[BubmuoTexa [JOK
pacriiiaBax 3JeKTPOJIUTOB. https://m.edsoo.ru/ff0c82ba]]
DNeKTPOTUTHYECKAs TUCCOIHAITHS.
DNeKTpoIn3

63 | DieKTpUYECKUi TOK B ra3ax. 1 27.04 [[BubmuoTexa [JOK
CaMOCTOSTEIIbHBIN U https://m.edsoo.ru/ff0c84ae]]
HECaMOCTOSTEIbHBIN pa3psia. MoHusl.
[Inazma

64 | DnexTpuueckue NpuOOPHI U YCTPOICTBA U 1 2.05 [[bubmuoteka [IOK
UX IpaKTHYecKoe npuMeHeHue. [IpaBuia https://m.edsoo.ru/ff0c86fc]]
TEXHUKH OE30MACHOCTH

65 | Ob6obmarouii ypok 1 4.05 [[BubmuoTeka [JOK
«DNEKTPOIUHAMHKAY https://m.edsoo.ru/ff0c88be]]

66 | KonTpoJannasi paéora N4 mo Teme: 1 11.05 [[bubmuoteka [IOK
«JaexrpocraTtuka. [locTosiHHBIIH https://m.edsoo.ru/ff0c8a8a]]
3JIEKTpU4ecKn TOK. Toku B
Pa3JHYHBIX Cpeaax»

67 | Pe3epBHblit ypok. KoHTponbHas pabora 1 16.05 [[bubmanoreka LIOK
1o TemMe "DIIeKTpOoAMHAMUKA" https://m.edsoo.ru/ff0c8c56]]

68 | PesepBHblit ypok. KonTponbHas pabora 1 18.05
o Teme "DIeKTpoAnHaMHUKa" 23.05

25.05
Ioypounoe nianuposanue gpusnka 11 ki
Ne | rema KonnyectBo yacoB | Jlata nusydyenue | DJIeKTpOHHBIE
.11
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K/p

J/p

IJ1aH

¢bakt

uppoBbie 0Opa3oBaTeIbHbIE

pecypcehl




1.21ekTpoauHaMHuKA

1 2.09 Bubnnoteka LIOK https://m.edsoo.ru/ff0c9778
ITocTOstHHBIE MATHUTHI U UX B3aUMOJCICTBUE.
MarnutHoe nosue. BekTop MarHuTHOM UHTYKLIUH.
JIuHUM MarHUTHOW WHIYKIUU

2 MarauTtHoe 1nose NpoBOAHHUKA C TOKOM. OTIbIT 5.09 bu6muotexa IIOK https://m.edsoo.ru/ff0c98fe
Opcrena.

3 B3anmozeincTere NpoBOJIHUKOB ¢ TOKOM 6.09 Bubnnoteka LIOK https://m.edsoo.ru/ff0c98fe

4 JladoparopHas padora Nel«U3yyenue 9.09 Bubnunoteka LOK https://m.edsoo.ru/ff0c98fe
MATHUTHOTO MOJISl KATYIIKH C TOKOM»
KATYLIKH ¢ TOKOM U MATHUTA»

5 JleicTBMe MarHUTHOTO IOJISI Ha 12.09 Bubnuoteka LLOK https://m.edsoo.ru/ff0c9acO
[IpoBoanuk ¢ Tokom.Cuna Amnepa

6 JlabopaTopnas padora Ne2«HMccaenoBanme 13.09 Bubnnoteka LIOK https://m.edsoo.ru/ff0c9acO
AeHCTBHUS MOCTOSHHOTO MATHUTA HA PAMKY €
TOKOM»

7 JIeficTBHE MarHUTHOTO TOJIL HAa IBHKYIILYIOCS 16.09 Bubnnoteka LIOK https://m.edsoo.ru/ffOc9df4
3apspkeHHyro yactuily. Cuia Jlopenna. Pabota cuibl
Jlopenua. Pemenue 3ana4 Ha Temy « Cuna Jlopenna»

8 Bxoanast koHTpOJIbHAsA padoTa Nel 19.09

9 OnexTpoMarHuTHast UHAyKuus. [loTok 20.09 Bubnuoteka LIOK https://m.edsoo.ru/ff0c9df4
BEKTOpPA MarHUTHON MHAYKLIUU.»

10 | DJC unnykuun 3akon Dapanest 23.09




11 | JIaGoparopHas padoraNe3 «MccienoBanue 26.09 Bubnunoteka LOK https://m.edsoo.ru/ff0cal50
SIBJICHHUS 3JIEKTPOMATHUTHOM MHIYKIMU»

12 NunyktuBHOCTSH. SBNenue camounaykiuu. IJ1C 27.09 Bubnnoteka LIOK https://m.edsoo.ru/ff0cal50
CaMOMHAYKIUH.

13 OHeprus MarHUTHOT'O TOJISl KaTyILLIKH C 30.09 Bubnnoteka LIOK https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHuTHOE TOJIe

14 TexHuueckre ycTpoucTBa U UX MPUMEHEHHUE: 3.10 Bubnunoteka LOK https://m.edsoo.ru/ff0cab82
IIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUThI,
3JEKTPOJIBUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX
4acTUL, MTHAYKIIMOHHAS 1€Yb

15 O6o6maromuit ypok «MarauTHoe mosie. 4.10 Bubnnoteka LIOK https://m.edsoo.ru/ffOcab82
DneKTpoOMarHuTHask UHIYKIUS»

16 KontpoabHnasi padoraNe2 no teme 7.10 Bubnnoteka LIOK https://m.edsoo.ru/ffOcad58
«MarauTtHoe noJie. JJIeKTPOMATHUTHASA
HHIAYKIMS»

2. Konie6anusi 1 BOJIHBI

17 CB00OOIHBIE MEXAaHUYECKHE KOIECOaHNUsI. 10.10 Bubnunoteka LLOK https://m.edsoo.ru/ffOcaf06

18 ["apmonnueckue koneOaHus. Y paBHEHHE 11.10 Bubnnoteka LIOK https://m.edsoo.ru/ffOcaf06
rapMOHUYECKUX KoleOaHu

19 IIpeBpalienue sHepruu 14.10 Bubnnoteka LIOK https://m.edsoo.ru/ffOcaf06

20 JlaGoparopuas padoraNed4 «MccsenoBanue 17.10
3aBHCHMMOCTH NEPHO/AA MAJIBIX KoJIeOaHuI rpy3a
HA HUTH OT /UIMHBI HUTH M MacCChI TPy3a»

21 Koneb6arenbublit koHTYp. CBOOOAHBIE 18.10 bubnuotexa LIOK https://m.edsoo.ru/ff0ch820

OJICKTPOMArHMTHBIC KOJIEOaHUs B nacaJIbHOM
KoJieOaTeIbHOM KOHTYDE.




22 AHaorus Mexy MEXaHM4eCKUMHU U 21.10 Bubnnoteka LIOK https://m.edsoo.ru/ff0cb820
3JIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

23 ®opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU 24.10 bubmunoreka LIOK https://m.edsoo.ru/ff0cb9c4
B U/I€aIbHOM K0JIe0aTeIbHOM KOHTYpe

24 [Ipeacrarnenue o 3aTyxaromux KojaeOaHusIX. 25.10 bubmmoteka IIOK https://m.edsoo.ru/ff0cbb86
BhIHyX1eHHbIE MEXaHUYECKHE KOJIeOaHUs

25 Pe3onanc. BeIHYKI€HHBIE 2JIEKTPOMAarHUTHBIE 28.10 bu6muotexa LIOK https://m.edsoo.ru/ff0cbb86
KoJie0aHus

26 Ilepemennsblii Tok. CUHYyCOUJAJIbHBIN 7.11 bu6muotexa LIOK https://m.edsoo.ru/ff0cbd34
MEPEMEHHBIN TOK

27 MomHOCTh MEPEMEHHOT0 TOKa. AMITUTYIHOE U 8.11 Bbub6muoreka L{OK https://m.edsoo.ru/ffOcbd34
JeICTBYIOIEE 3HAUEHHUE CUIIBI TOKA U HAIPSKEHUS

28 Tpanchopmarop. 11.11 Bubnnoteka LIOK https://m.edsoo.ru/ffOcc324

29 [IpousBocTBO, NEepeadya U MoTpediieHne 14.11 Bubnnoteka LIOK https://m.edsoo.ru/ffOcc324
JIEKTPUYECKON IHEPTUN

30 YCeTpolCTBO U IPAKTUYECKOE IPUMEHEHHE 15.11
ANEKTPUYECKOTO 3BOHKA, F€HEpaTOpa MePEMEHHOTr0
TOKa, JINTHUM 3JIEKTporepeaad

31 DKOJIOTHYECKHE PUCKU IIPU TPOU3BOJCTBE 18.11
AJEKTPOIHEPTUH.

KynbTypa ncnosb30BaHus 31EKTPOIHEPTHH B

[TOBCEIHEBHOM KU3HU

32 MexaHuuyeckre BOJIHBI, YCIIOBUS 21.11 bubmuotexa LIOK https://m.edsoo.ru/ffOcca54

pacnpocTpaHeHus




33 ITepuoa. CxkopocTh pacpOCTpaHEHUS U ITTUHA 22.11 bu6mmoreka LIOK https://m.edsoo.ru/ffOcca54
BOJIHBL. [lonepeunsle U IPOAOIbHBIE BOJIHBI
34 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa. 25.11 bu6muotexa IIOK https://m.edsoo.ru/ff0cccOc
35 Bricota Tona. TemOp 3Byka 28.11 bu6muotexa LIOK https://m.edsoo.ru/ff0cccOc
36 DJIEKTPOMArHUTHbHIC BOJIHBI, UX CBOMCTBA U 29.11 Bubmuoreka I{OK https://m.edsoo.ru/ffOccfe0
CKOPOCTb.
37 [IIxana 3;1eKTpOMarHUTHBIX BOJIH 2.12 bu6muotexa LIOK https://m.edsoo.ru/ff0ccfe0
38 [IpuHIUIIBI PaANOCBA3U U TEIECBUACHUA. 5.12
PazButue cpencts cBsa3u. Pagnonokanms
39 | Konrpoabuas pa6oraNe3 «Kosedanusi u BOJTHbBD» 6.12 bubnuotexa IIOK https://m.edsoo.ru/ff0cc6f8
40 | [IpsiMoNMHEHHOE PaCIIPOCTPAHCHHE CBETA B 9.12 bubmunorexa LIOK https://m.edsoo.ru/ff0cd350
OoAHOpOJIHOM cpene. ToueuHblil HICTOYHHUK CBETA.
JIyu cBera
41 Otpaxenue cBera. 3aKOHbI OTPAKEHUS CBETA. 12.12 bubnmnorexka L{OK https://m.edsoo.ru/ff0cd4e0
42 [TocTpoeHne n300pa>keHUH B INIOCKOM 3epKajie 13.12 bubnmnorexka L{OK https://m.edsoo.ru/ff0cd4e0
43 IIpenomiienue cera 16.12
44 . [TomHoe BHyTpeHHEe oTpakeHue. [IpeaenbHpIin 19.12 bu6moreka [OK https://m.edsoo.ru/ffOcd4e0
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS
45 JlabopaTopHas padoraNeS «U3mepenue 20.12 bubnunoreka LIOK https://m.edsoo.ru/ff0cd7f6
NOKAa3aTeJisl MPeJIOMJICHUS CTEeKIa
46 JIunsel. [loctpoenue nzodpaxeHuii B TUH3E. 23.12 bubmmnoreka LIOK https://m.edsoo.ru/ff0cddle
47 @opMyiia TOHKOU JIMH3BL. Y BETUYECHUE JINH3BI 26.12 bubnmnorexa L{OK https://m.edsoo.ru/ff0cddle




48 JlaGoparopHasi padoraNe6 «MccienoBanue 27.12 Bubnnoteka LLOKhttps://m.edsoo.ru/ff0cd67a
CBOMCTB M300paKeHNil B JIMH3AX»
49 Jucnepcus cBera. CIoXHBIA cOCTaB O€I10T0 30.12
cBerta. LlBer.
50 JlaGoparopHas padoraNe7 «Habawaenue 9.01
JAUCIIEPCHH CBETA»
51 HNutepdepennus cpera. 10.01 bu6mmoreka L{OK https://m.edsoo.ru/ffOced22
52 Hudpaxmus ceera. Judpakinmnonnas pemeéTrka 13.01 bu6muotexa LIOK https://m.edsoo.ru/ff0ced22
53 ITonepeuHocts cBeTOBBIX BOJH. [lomsapuzanus 16.01
cBeTa
54 OnTrueckue mpruOOpbI U yCTPOMCTBA U YCIOBUS 17.01 Bu6moreka LIOK https:/m.edsoo.ru/ffocfo2e
ux 0e301acHOro MPUMEHEHHUS
3.0cHOBBI cCIeHAJILHON TeOpUHu
OTHOCUTEJIbHOCTH
55 I'paHu1IBI TPUMEHUMOCTH KIACCUYECKOMN 20.01 bubnmnorexa L{OK https://m.edsoo.ru/ff0cf862
MexaHuKkH. [locTynarsl cnenuanbHON TEOpUU
OTHOCHUTENIbHOCTH
56 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 23.01 bu6moTtexa LIOK https://m.edsoo.ru/ff0cfad2
3ame]IeHHe BpEMEHH U COKpAIllEHUE JJTUHBI
57 DHeprus U UMMYJIbC PEISTUBUCTCKON YaCTUIIBI. 24.01 bu6muotexa LIOK https://m.edsoo.ru/ffOcfc68
58 CBs13p Macchl C SHEPTUEN U UMITYJICOM. DHEPrus 27.01 bubnunoreka LIOK https://m.edsoo.ru/ff0cfc68
MIOKOSI
59 KontpoabHas padoraNed «Ontuka. OCHOBBI 30.01 Bubnnoteka LLOKhttps://m.edsoo.ru/ffOcf6f0

cnenuaJbLHO’ TCOPHH OTHOCUTCJIBHOCTH

4.KBantoBas pusuka




60 ®otonbl. ®opmyna [1nanka. 31.01 bubmunoreka LIOK https://m.edsoo.ru/ffOcfel6
61 DHeprusi U UMIyJbc GpoToHa 3.02 bubmmoreka L{OK https://m.edsoo.ru/ffOcfel6
62 OTkpeiTHE U UccienaoBanue Gotorddexra. 6.02 bu6mmorexa L{OK https://m.edsoo.ru/ffOcffc4
Omnsitel A. I'. CroneroBa
63 3akonsl portorddekra. YpaBHeHHE DUHIITCHHA 7.02 bubmuoreka [IOK https://m.edsoo.ru/ff0d015e
st potorddexra.
64 «Kpacnas rpannna» potordpdexra 10.02 bu6moTtexa LIOK https://m.edsoo.ru/ff0d015e
65 JaBnenne ceera. Onwitel [1. H. JIeGenena. 13.02 bu6muoreka L{OK https://m.edsoo.ru/ff0d04a6
66 XUMHYECKOE JICUCTBHE CBETA 14.02 bub6imoreka [1OK https://m.edsoo.ru/ff0d04a6
67 TexHnueckue ycTpocTBa U MIPAKTUYECKOE 17.02
puMeHeHue: PoTorIeMeHT, POTOAATUUK, COTHEUHAS
Oarapesi, CBETOAHO.]
68 Pemenue 3agad mo reme «71€MEHTBI KBAHTOBOM 20.02 bu6imoreka [1OK https://m.edsoo.ru/ff0d0302
OTITUKI
69 Monens aroma Tomcona. OnsiTel Pesepdopaa no 21.02 bu6muotexa LIOK https://m.edsoo.ru/ff0d091a
paccestHuto a-yactull. [InanerapHas Mozaens aToma
70 IToctynater bopa 24.02 bu6muotexa LIOK https://m.edsoo.ru/ff0dOafa
71 W3nyuenue u nornomuieHue GoTOHOB NMPU 27.02 bubmmorexa LIOK https://m.edsoo.ru/ff0dOafa
IIEpPEX0/I€ aTOMa C OJJHOTO YPOBHS DHEPTUU HA
JIPYTOH.
72 Bunsl ciektpos 28.02 bubnunoreka LIOK https://m.edsoo.ru/ff0dOafa
73 BoniHoBBIE cBoOMcTBa yacTull. Bosusl ne bpoins 2.03 Bubnunoteka LLOK https://m.edsoo.ru/ff0d0ca8




74 KopnyckynspHO-BOTHOBOM Ayalln3m 5.03 Bubaunoteka LIOK https://m.edsoo.ru/ff0d0ca8
75 CrnoHTaHHOE Y BBIHYKJICHHOE U3J1y4YCHHUE 6.03
76 OTKpBITHE PAIMOAKTUBHOCTH 9.03
77 OmneiTel Pe3epdopaa mo onpeneneHnto cocraBa 12.03 bu6mmoreka LIOK https://m.edsoo.ru/ff0d0fd2
PaaMOAKTUBHOIO U3ITYy4EHUS
CeouctBa anbda-, 6eTa-, raMma
78 BinsiHue paguoakTUBHOCTH Ha KUBBIE 13.03 bubnunoreka LIOK https://m.edsoo.ru/ff0d0fd2
OpraHU3MBbI
79 OTKpbITHE IPOTOHA U HEUTPOHA. 16.03 bu6mmoreka [OK https://m.edsoo.ru/ff0d0fd2
80 W3otomnbl. Anbda-pacnaj. DIeKTPOHHBIU U 19.03
MO3UTPOHHBIN OeTa-pacna. ['amma-u3inydeHue
81 DHeprus CBA3U HYKJIOHOB B sJIpe 20.03
82 S nepHbie peakuu. 23.03
83 Snepubin peaktop. [Ipo0nemMsl, nepceKTHBHI, 2.04 bu6muotexa LIOK https://m.edsoo.ru/ff0d1162
9KOJIOTMYECKUE aCIEKThI AI€PHON IHEPTETUKHI
84 OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA. 3.04 bubmunorexa L{OK https://m.edsoo.ru/ff0d1162
85 Mertoapl HaOMIOACHUS U PETUCTPAIITH 6.04 Bubnuoreka LIOK https://m.edsoo.ru/ff0d1356
AJIEMEHTApHBIX YaCTHI]
86 Kpyrusiit cton «®@yHaamMeHTanbHbIe 9.04 bubnunoreka LIOK https://m.edsoo.ru/ff0d1356
B3auMoieicTBHsL. ENMHCTBO pU3MuecKoil KapTHHBI
MHUpa»
5.971eMeHTBI aCTPOHOMHUM M ACTPOPUIUKHU
87 Bun 3Be3gHoro Heba 10.04




88 Co3Be3nusl, SIpKre 3B€3/1bl, IUNIAHEThI, UX 13.04
BUJMOC bubmnorexa IIOK
nBkenue. CoaHeuHas cucTeMa https://m.edsoo.ru/ff0d0e38
89 Connne. ConHeuHass aKTUBHOCTh. VICTOYHUK 16.04 bubmnorexa IIOK
sHepruu CoJiHIA U 3BE3]T https://m.edsoo.ru/ff0d0e38
90 3Be3/1bl, KX OCHOBHBIE XaPAKTEPUCTUKHU. 3BE3/bI 17.04
IJ1aBHOM ITOCIIEJ0BATEIHFHOCTH.
91 Buytpennee crpoenue 38e3/. CoBpeMeHHbIE 20.04
MPEACTABICHUS O TPOUCXOKICHUU U 3BOJIOIUA
CoJHIIa U 3B€31
92 Mieunbiu Ilyte — Hama ["anakTuka. 23.04
[Tonoxxenune u npmxenne Conrna B [anakTuke.
lanakTuku.
93 UYepHsble ABIPHI B s1/1pax rajJakTHK 24.04
94 Bcenennas. Paz6eranue ranaktuk. Teopus 27.04
Bosbiioro B3peiBa. PennkToBO€E M3NTydeHUE.
MeraranakTuka
95 Teopust bonbiioro B3peiBa. PennkroBoe 30.04
n3ny4yeHHne. MerarajiakTuka
96 Hepemennsie npobieMbl acCTpOHOMUHT 4.05
97 KonTtpouabHas pa6oraNeS «J1eMeHThI 7.05
ACTPOHOMHUM M ACTPOPUZHUKID)
6. O0o0maloIee NOBTOPEHUE
98 O6o06maromuit ypok. Ponb puzuku u 8.05

ACTPOHOMUH B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMATILHOU M ITUYECKOU chepax AesTeIbHOCTH

YCJIO0BCKa




99 O6o0maromuii ypok. Pois u mecto Gpusuku u 1 11.05

aCTPOHOMHUH B COBPEMEHHOM Hay4yHOI KapTHHE MUPa
100 O6o6matomuii ypok. Ponb ¢pusndeckoii Teopuu B | 1 14.05

(hopMUPOBAHHUH TTPEICTABICHHUI O PUINICCKOM

KapTUHE MUpa
101 O6o0maromuii ypok. Mecto ¢pu3nvecKoit 1 15.05

KapTUHBI MUpa B OOIIEM PsiTy COBPEMEHHBIX

€CTECTBEHHO-HAYYHbIX IIPEACTABICHUI O IpUpoJIe
102 PesepBHbIil ypok. MarautHoe noie. 1 18.05 Bbubnuorexa [IOK

3JIGKTpOMaFHI/ITHa$I AHIAYKIUS https://m.edsoo.ru/fde 1784
103 PesepBHrlil ypok. KBantoBas ¢usuka. JnemeHntsl | 1 21.05
- ACTPOHOMUU U acCTPOPHUUKH
105 22.05

25.05
OO1m1ee KOIMYECTBO YaCOB IO IPOTpaMMe 103
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