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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHsS Ha YpOBHE cpenHero obumiero obpasoBaHusi pazpaboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUU K
pe3ynbpTaTaM OCBOEHHUSI OCHOBHOU oOpazoBarenbHOM mporpammbl, npeactaBieHHbIX B GT'OC COO, a rtaxke ¢ yu€rom deaepaibHoil paboueit
IpOrpaMMbl BOCIIUTAHUS W KOHIICIIIMH MPeroaaBaHus yueOHoro npenmera «Pusnka» B 00pazoBaTelbHBIX opranm3anusax Poccuiickoii denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

ConepxaHue IporpaMMsbl 10 (PU3MKE HAIIPABIICHO HA (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOUH KapTUHBI Mupa oOydarommxcsi 10—11 kimaccos mpu
oOydyennn ux (pusmke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIBHOCTHOTO Mojxoxa. IIporpamma mo (u3mke COOTBETCTBYET TpeOOBaHUSIM
OI'OC COO K muaHUpPyeMbIM JIMYHOCTHBIM, NPEIMETHBIM U METanpeIMETHBIM pe3ylbTaraM OOydeHUs, a TaKKe YYUTHIBAeT HEO0OXOJIMMOCTb
peain3ali MEXKIIPEIMETHBIX CBsi3ell (PM3MKHM C €CTeCTBEHHO-HAYYHBIMU Y4e€OHBIMU NpeAMeTaMu. B Hell onpenesnstoTcss OCHOBHbIE €M U3YYEHHUS
¢u3MKM Ha ypOBHE cpenHero oOuiero oOpa3oBaHHWs, IUIAHUpYEMbIE pE3yJabTaTbl OCBOEHHUS Kypca (GU3HMKH: JHUYHOCTHBIE, MeETalpeMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

IUTaHUPYEMBbIE Pe3YJIbTaThl OCBOEHUS Kypca (pU3MKH Ha 6a30BOM ypOBHE, B TOM YHUCIIE TPEIMETHBIE PE3YyIbTAThI M0 TOJaM 00y4YeHHUS,;
coJiepkaHue yueOHoro npeameta «Du3nka» 1o rogam o0ydeHus..

du3rka Kak Hayka o HanboJiee 00IMX 3aKOHAX MPUPO/JIbL, BHICTYIAs B KauecTBE y4eOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B
cUcTeMy 3HaHMW 00 okpyxatoniem wmupe. LKonpHBIM Kypc (QHU3MKM — CHUCTEeMOOOpa3yrolui JUis €CTeCTBEHHO-HAyYHBIX Y4eOHBIX IPEIMETOB,
MTOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SIBJICHUH, M3ydaeMbIX XUMUEH, OMoJioTuel, (pu3ndeckoil reorpadueid 1 aCTpOHOM HEH.
Hcnonp3oBaHue U aKTUBHOE NPUMEHEHHE (PU3NYECKUX 3HAHUI ONpeAessieT XapakTep U pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIHH B cepe IHEpreTHky,
TPAHCHOPTA, OCBOEHUS KOCMOCA, MOJIy4YEHHs] HOBBIX MAaT€pHaJIOB C 3aJaHHBIMM CBOWCTBaMM U Ipyrux. M3ydeHue (pu3uku BHOCUT OCHOBHOH BKJIaJ B
(opMHUpOBaHHE E€CTECTBEHHO-HAyYHOW KapTUHBI MHUpa OOydaroumiuxcs, B (OpMHUPOBAHHE YMEHHH NPUMEHATh HAay4dHbIH METOJ IO3HAHUS IpH
BBITMIOJTHEHUH UMU Y4EOHBIX HCCIIe10BaHHH.

B ocHOBY Kypca Gu3MKH Ui YPOBHS CpeAHEro oouiero o0pa3oBaHus MOJIOKEH PsI U, KOTOpble MOXKHO paccMaTpUBaTh KaK HPUHLMIIBI €r0
IIOCTPOEHMSL.

Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypC SBISETCSA JOTMUYECKH 3aBEpIIEHHBIM, OH COAEP)KUT MaTepuan U3 BCeX Pas3liesioB (DU3UKH,
BKJIFOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ Hel marepuan Kypca (pu3uku oObeJUHEH BOKPYT (pusnueckux Teopuil. Benymum B Kypce sBiseTcs
(dopMupoBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepHUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanonaraeT UCHOJIb30BAHUE T'YMAHUTApHOTO MOTEHIMana (GU3NYECKON HAyKH, OCMBICIIEHUE CBSI3U
pa3BUTHS (PU3MKH C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMH U HKOJOTHUYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou manpaenennocmu. Kypc (UMK mnpennojaraeT 3HaAKOMCTBO € HIMPOKMM KPYrOM TEXHHYECKUX M TEXHOJIOTUYECKUX
IIPWIOKEHUI N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peann3yeTcst HIOCPEICTBOM BBEJCHHUS 3JIEMEHTOB COAEPKaHUs, MOCBAIIEHHBIX YKOJOTHUECKUM MPoOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXKAECHUS NpoOjeM palMOHAIbHOTO MPHUPOJIONONIB30BAHUS U 3KOJIOTMUYECKON
0€30MaCHOCTH.



CrepxHEBBIMU D3JIEMEHTaMH Kypca (M3MKH Ha ypPOBHE CpEeAHEro oOmero oOpa3oBaHWs SBISIOTCA (uzmueckue teopuu ((hopMUpOBaHHE
MPEJICTaBICHUA O CTPYKTYPE MOCTPOCHUS (PU3NYECKOUM TEOPUH, POl (yHIAMEHTAIbHBIX 3aKOHOB M MPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O
MpHUPOJie, TPaHUIaX TPUMEHUMOCTH TEOPUH, JIJIS ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBIICHUN U TIPOIIECCOB).

CuCTeMHO-IeITETbHOCTHBIN MOAX0J B Kypce (M3UMKH Pealn3yeTcs MpexAe BCEro 3a CUéT OpraHM3aluu SKCIIEPHUMEHTAIBHOW AEATEIbHOCTU
obOyuatoruxcs. Jlns 6a30Boro ypoBHS Kypca (H3UKH — OTO HCIOIB30BAHUE CHUCTEMBl (PPOHTATBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB H
1abopaTopHBIX paboOT, KOTOPBIE B IPOrpaMMe 1Mo Gu3nuke 0OBEIMHCHBI B OOIIUI CIIICOK YICHHUSCKUX MPAKTHICCKUX paboT. BrineeHne B yka3aHHOM
nepevyHe J1abopaTopHBIX padOT, MPOBOAWMBIX JUIi KOHTPOJSI M OIICHKH, OCYIIECTBISIETCS YY4aCTHHKaMH OOpa30BaTENbHOTO IpOIecca MCXOIs W3
0COOEHHOCTEH IJIaHWPOBAaHUS M OCHamleHus kabuHera ¢usuku. [Ipu 3TOM oObOecnednBaercss OBIaJEHHE OOYYAIOIMIMMHUCS YMEHHUSMH TIPOBOJWUTH
KOCBEHHBIC H3MEPEHUS, NCCIICAOBAHUS 3aBUCUMOCTEH (PU3NICCKIX BEIMYMH U TIOCTAHOBKY OTIBITOB IT0 TIPOBEPKE MPEIIOKCHHBIX THITOTES.

Bonbiioe BHUMaHME yIeIsIeTCsl PEIICHUIO PACYETHRIX M KAYeCTBEHHBIX 3a/1a4. [Ipu 3ToM JUTsl pacu€THBIX 3a/1a4 PUOPHUTETOM SIBJISTFOTCS 3a/1a49H C
SBHO 3aJ[aHHOW (PU3MUECKOW MOJIENBI0, TIO3BOJISIONINE TPUMEHSITh W3YUeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjenia Kypca, Tak U
WHTETPUPYS 3HAHHS M3 Pa3sHBIX pa3zieliioB. [ KadeCTBEHHBIX 3ajad MPUOPUTETOM SIBIIIOTCS 3a/laHUs HA OOBSCHEHHE MPOTCKAHUS (DU3MUSCKUX
SIBIICHUH U TIPOIIECCOB B OKPYXKAFOIIEH JKU3HHU, TpeOyronue BI0opa (GU3NIECKON MOACIH [T CUTYalluH IPAKTUKO -OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusimu @I'OC COO k maTepHalbHO-TEXHHYECKOMY OOeCredeHuIo ydeOHOro mpoliecca 0a30BBI YpOBEHb Kypca
¢bu3MKn Ha ypOBHE cpemHero oOmiero oOpa3oBaHMs [OJDKEH H3Yy4aThCsl B YCIOBHSX MPEIMETHOTO KaOWHeTa (GU3WKA WIH B YCIOBHUSX
MHTErPUPOBAHHOTO KaOMHETa MpEeIMETOB €CTeCTBEHHO-HaydyHOro nukia. B kabunere ¢usmku [0DKHO OBITH HeoOXoauMoe jabopaTopHOE
00opyToBaHWE IS BBITIOJHEHHSI YKa3aHHBIX B IIporpaMMe o (pH3UKe YICHHYECKUX MPAKTHISCKUX PaboT M IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMOHCTpalMoHHOEe 000pYyA0BaHHE (POPMHUPYETCS B COOTBETCTBUU C MPUHIMIIOM MHHHMAJILHOW JIOCTATOYHOCTH M OOCSCIICUNBAET MOCTAHOBKY
MIEPEYUCIICHHBIX B TMporpamMme Mo (U3MUKE KIFOUEBBIX JIEMOHCTpAIMi JUISl WCCIEAOBAHUS W3Yy4aeMbIX SBJICHUH M IPOIIECCOB, SMITMPUYCCKHX U
(GbyH1aMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGopaTopHoe 000pyIOBaHHE JJI YICHHUYECCKUX MPAKTUUECKUX PaboT GopMupyeTcs B BHAEC TEMAaTHYECKUX KOMIUICKTOB W OOECIICYMBAETCS B
pacuére OJHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. TemaTnyeckue KOMIUIEKTHI J1a0OpaTOpHOTO OOOpYIOBaHHS JOJDKHBI OBITh MOCTPOEHBI Ha
KOMIIJIEKCHOM HCHOJIb30BaHUU aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX H3MEPHUTENIbHBIX CHCTEM B BHUAE LHU(PPOBBIX
abopaTopHil.

OCHOBHBIMH LEJISIMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:
dbopMHpoBaHHE HMHTEpeca M CTpeMJICHHUS OOYyJaroIIMXCS K HAydYHOMY H3YYEHHUIO MPUPOJIbI, Pa3BUTHE WX HWHTEIUICKTYalIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN;
pa3BUTHE MPEJICTABICHUN O HAYYHOM METO/Ie TIO3HaHUs U (POPMUPOBAHHE UCCIIEIOBATEILCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBICHUSIM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHSI KaK pe3ysibTaTa U3yueHHUs: OCHOB CTPOSHUS MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (DH3UKU;
(dbopMHpoBaHHE YMEHUN OOBACHATH SBJICHUS C UCIIOJIb30BaHUEM (DM3MUYECKHUX 3HAHUN M HayUHBIX JOKa3aTeNbCTB;

(bopMHpoBaHKE MPEACTABICHHUMA O poJid (GU3UKH TSl pPA3BUTUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHI.

JlocTmkeHne ATUX Liejel obecreunBaeTcs pPelIeHUEM CISAYIOIIMUX 3a/1ad B MPOLecCe M3Y4YeHUs Kypca (U3MKH HAa YPOBHE CPEAHEr0 OOIIero
oOpa3oBaHus:

MpHOOpeTeHNnEe CHUCTEMbl 3HAHUUW 00 OO0mUX (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJEKYISIPHYI0 (HU3HKY,
ANIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U IEMEHTHI acTPOPU3UKY;

(dbopMHUpOBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HAHWS g OOBbACHEHUs (U3NYECKUX SIBICHUHM B MPUPOJEC U A MPUHATHS MPAKTUYECKHX
pELIEeHUH B TIOBCEAHEBHOW KU3HU;



OCBOCHHE CIIOCOOOB PELICHMS PA3IUYHBIX 33/1a4 C SIBHO 33/JaHHOW (DPM3UYECKON MOJENblo, 3a7ad, MOJPa3yMEBAIOIIUX CaAMOCTOATEIBHOE CO3/IaHUEe
¢bu3nveckoit MoieNH, aIeKBaTHOM yCIOBHSIM 33/1auH;
MOHUMaHUE (PU3UYECKUX OCHOB M NPHUHLHUIIOB JEUCTBUS TEXHUYECKHX YCTPOMCTB M TEXHOJIOTHUYECKUX IMPOIECCOB, X BIUSHHUS Ha OKPYXKAIOUIYIO
cpeny;
OBJIaZICHUE METOJAaMH CAMOCTOSITENIFHOTO IUIAHUPOBAHUS W TPOBEICHHS (U3NUYECKUX HKCIEPHUMEHTOB, aHAIW3a W HHTEPIPETAlUd WH(POPMALUH,
OTpe/ieNIeHUs] JOCTOBEPHOCTHU MOJIyYEHHOTO Pe3yJIbTaTa;
CO3[aHHE YCIOBUH JUIsl pa3BUTHUSI YMEHUH ITPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOH A€ATEIbHOCTH.

Ha m3yuenue ¢usuku (06a30BbIl ypOBEHB) Ha YpOBHE CpeaHero oomero odpasoBanus orBoautcs 136 gacos: B 10 ximacce — 68 yacoB (2 4aca B
Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemsliii B mporpamme 1o pusmke nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX PabOT SABISETCS pEeKOMEHA0BAHHBIM, YUUTENb JIeTaeT BbIOOp
MIPOBEJIEHUS J1a0OPAaTOPHBIX padOT U OMBITOB C YYETOM MHAWBUAYAIBHBIX 0COOEHHOCTEN 00yUarOMINXCS.

COJEP/KAHUE OBYYEHUA
10 KJTIACC

Paszpnen 1. @u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUSA

®duszrka — HayKa o npupoje. Hayunbie MeToabl MO3HAHUS OKpYKarollero Mupa. Poib skcriepuMeHTa U TEOPHH B MPoIiecce MO3HAHUS PUPOIbI.
DKCIepUMEHT B QU3HKE.

MogenupoBanue GU3MYECKUX SBICHWM W mporieccoB. Hayunpie rtumore3sl. dusnyeckne 3aKOHBI W TEOpHUH. [ paHUIBI NMPUMEHUMOCTH
¢buznueckux 3aKoHOB. [IpuHIMIT COOTBETCTBUS.

Ponb u mecTo ¢usnku B GopMUPOBAaHUM COBPEMEHHON HAYYHOU KapTHUHBI MUPA, B TPAKTUYECKON JEATEIBHO CTH JTFOCH.

Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxeHne. OTHOCUTEIILHOCTh MEXaHUYECKOTO ABMKeHUs. Cuctema oTcuéra. Tpaekropusi.

[lepemenienue, CKOpPOCTh (CpelmHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTepuUajbHOW TOYKH, UX MPOEKIHUH HA OCH CHCTEMBI
koopauHat. ClIoKeHNEe TIEPEMEIICHUA B CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE NpAMOINHENHOe NBrxkeHue. [ paduku 3aBUCMMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHUSI, ITyTH U TIepEMEIICHHUS
MaTepuaIbHON TOYKHA OT BPEMEHHU.

CBoOoHOE mazieHne. Y ckopeHrne cB0OOOHOTO MaIeHus.

KpuBonuneiinoe apmwxeHue. [[BukeHHEe MaTepUAIbHON TOUKH TIO OKPYKHOCTH C TIOCTOSTHHOW 1O MOJYIIO CKOPOCTBIO. YTJIOBasi CKOPOCTH,
nuHeitHas ckopocTh. [lepuoa u yactota obpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

Texnuveckue yCTpOHCTBA U MPAKTUYECKOE MTPUMEHEHHUE: CITUIOMETD, ABIKEHUE CHAPSIOB, IIEMHBIE U peMEHHBIC MepeIadH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, HILTIOCTPAIUs KHHEMATHIECKUX XapaKTEPUCTUK TBUKEHUS.



[IpeobpazoBaHue ABUKEHUH C MCIIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpomeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOHOTO MaJICHHUSL.

Hamnpasienue cKOpoCcTH Ipy JBHKEHUHU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONPECIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IyTSIMHU, IPOMACHHBIMH TEJIOM 3a IIOCJIEIOBATEIbHBIE DPABHBIE IIPOMEKYTKM BPEMEHH IIPU
PABHOYCKOPEHHOM JIBMJKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHNs ApUKa B BA3KOU KHUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnun otHOCcUTenbHOCTH ['anmnes. I1epssiii 3axkoH HeroToHa. MHEpIanbHble CHCTEMBI OTCUETA.

Macca tena. Cwuia. [lpunnun cyneprno3unmu cui. Bropoit 3akon HproTtoHa mnsi martepuanbHOM Touku. Tperuit 3akoH Hprotona mms
MaTepUaIbHbIX TOYEK.

3akoH BceMUpHOro TsaroteHus. Cuna Tsoxecth. [lepBas kocmMuyeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenune. Buapl Tpenus (moxosi, ckojibkeHus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs] CKOJBXEHHUS U CHJIa TPEHUS MOKOS.
Koadunument tpenus. Cuia conpoTUBIeHUs IpU ABMKEHUU TeJa B dKHUIKOCTH WIIH Tase.

[TocTynarensHo€ U BpamaTeabHOE ABUKEHUE aOCOIIOTHO TBEPAOTO TeNa.

MOoOMEHT cuiIbl OTHOCHUTENIBHO OCH BpatieHus. [1nedo cuitel. YenoBus paBHOBecHs TBEPIAOTO Tea.

TexHnueckne ycTpoicTBa U NPaKTUYECKOE TPUMEHEHHE: TIOAIIUITHUKY, IBUKEHHE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHue nHepUUU.

CpaBHeHME MacC B3aUMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CnoxeHue Cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AeopMaIiuu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOIBEME U MTAJICHUU.

CpaBHeHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3yuenue nBmxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.

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

HccnenoBanue ycaoBUl paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPALLCHHUS.

Tema 3. 3akonvl cOXpanHeHusn 6 MexanuKe



Nmnynec MarepuanbHON TOUKM (T€da), CUCTEMBbI MAaTE€pPUAbHBIX TOYeK. MMmynbc Cuiibl M M3MEHEHUE HMMITYJbCa Tela. 3aKOH COXPaHEHMUs
HMITyJIbCa. PeakTUBHOE IBUIKEHHE.

Pabota cusbl. MOLTHOCTH CHJIBI.

Kunernueckas sHEprusi MaTepuaibHON Touku. Teopema 00 N3MEHEHUN KHHETUYECKON YHEPTUH.

[TorenumanesHas sHeprus. [loreHnmansHas sHEprus ynpyro aeGopMupoBaHHON MpYKUHBL. [loTeHIMaNbHas SHEPrys Tejaa BOJIN3U MOBEPXHOCTH
3emuin.

[ToTreHnumansHbIe M HETIOTEHIIUAbHBIE CHITBL. CBSI3b PAa0OTHI HENOTEHIIMATIBHBIX CHII C U3MEHEHHEM MEXaHHMYECKOW SHEPTHUH CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUU.

Yipyrue u Heylpyrue CTOJIKHOBEHMUS.

TexHnueckne ycTpouCcTBa U MPaKTUYECKOE IPUMEHEHHUE: BOJOMET, KONIEP, NPYKUHHBIM MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

[lepexon noTeHIMAIbHON PHEPTHUHU B KUHETUUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydeHnne abCcoTOTHO HEYNIPYToTO yAapa ¢ IOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIbI C K3MEHEHUEM MEXaHUYECKOW SHEPTUH Tella Ha MPUMEpe pacTsLKEHUs PE3UHOBOIO KIyTa.

Paspnen 3. MoJuiekyasipHasi QU3MKAa M TEPMOAUHAMHKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJICKYISIPHO-KHHETUUECKOW TEOPHUU M MX OMBITHOE 000CHOBaHME. bpoyHoBckoe awxkeHue. Huddysus. Xapakrep
JBUKEHHS] M B3aUMOJICHCTBUS YaCTHUI BellecTBa. MoJenu CTPOEHUs Ta30B, KUAKOCTEH U TBEPABIX Tel U 00BSICHEHHE CBOMCTB BELIECTBA Ha OCHOBE
3TUX MoJenel. Macca u pazmepsl Mosiekyn. Konnyectso BenectBa. [loctositnnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remnepatyp Llenbcus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHYECKOM TeOpuHu UjeajabHOro rasza. AOCoOJIIOTHas TeMreparypa Kak mepa
CpelHEe KMHETUYECKOM SHEpruM TEeIIOBOro JABMKEeHHMs 4vactul rasza. lllkana temneparyp KensBuna. I'a3oBble 3akoHbl. YpaBHeHHE MeHpaeneeBa—
Knaneiipona. 3akon Jlamprona. M3omporecchl B HI€albHOM Ta3e C IOCTOSIHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe mpencraBieHue
M30IPOLIECCOB: U30TEpPMa, U30X0pa, n300apa.

Texnuyeckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA, POTOrpauu MOJIEKYI OPTaHUYECKUX COSTUHEHUH.

OnpiTel 10 AU PY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Mopens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTIOCTpUPYIOLIask IPUPOTY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, HJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS UICATBHOTO Ta3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomul



Omnpenenenne Macchl BO3/IyXa B KIIACCHON KOMHATE Ha OCHOBE H3MEpeHU 00bEMa KOMHATHI, JIaBIICHHUS M TEMIIEPAaTyphl BO3yXa B HEH.
HccnenoBanue 3aBUCUMOCTH MEXKIY MapaMeTpaMu COCTOSIHUS Pa3peXEHHOTO rasa.
Tema 2. Ocnoevlt mepmoounamuku

TepMmoanHaMuueckas cuctema. BHyTpeHHss 3HEepIrysi TEpMOIMHAMUYECKON CUCTEMBI U CIIOCO0BI €€ n3MeHeHus. KonruecTBo TemioTel U padboTa.
BHyTpeHHss 3HEprus 0lHOATOMHOTO UJAEaJbHOTO Ira3a. Buasl Temnsonepeaayn: TEIIONPOBOAHOCTb, KOHBEKIINS, U3JIydeHUE. Y AeIbHas TEII0EMKOCTh
BelecTBa. KoimuecTBo TEMIOTH Npu TEIIoNepeaaye.

[Tonarue 06 ammabatHom mnpouecce. [lepBeiii 3akoH TepmoauHamuKku. [IpumeHeHune TEpPBOTO 3aKOHA TEPMOJUHAMHUKH K H30IPOIIECCAM.
I'paduueckast uHTEpIIpEeTAIis pabOTHI raza.

Bropoii 3akon Tepmoaunamuki. HeoOGpaTUMOCTh IPOLIECCOB B MPUPO/IE.

TemoBeie MamuHbl. [IpuHIMIBI AeiicTBUS TemaoBbIX MamuH. [IpeoOpazoBaHusi sHEpruM B TEIUIOBBIX MamnHax. Koad@uuueHt mnosie3Horo
neiictus termioBoi MamuHbl. H{ukn KapHo u ero ko3d@uument nosie3Horo AedcTBra. DKOJIOTHUYECKHE MTPOOIEMbI TETNIO3HEPT €TUKH.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHUE: JBUTaTENb BHYTPEHHErO CropaHusi, ObITOBOM XOJIOIMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEH SHEpruu Tejla MPHU COBEPIICHUH pabOThl: BBIJIET MPOOKHU U3 OYTHUIKM IO/ JIEHCTBUEM CXKAaTOro BO3/yXa, HarpeBaHUE
a¢upa B 1aTyHHOU TpyOKe MyTEM TpeHHUs (BUICOIEMOHCTPALIHS).

W3meneHne BHyTpeHHEH sHepruu (TeMiepaTypbl) Teja Mpu Terionepeaaye.

OnsIT 1o aguabaTHOMY PacHIMPEHUIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3Mepenne ynenbHOM TEeI0EMKOCTH.
Tema 3. Acpecamnvie cocmoanusn geujecmea. Pazogvle nepexoovt

[TapooOpazoBanne u koHAcHCaus. Vicnapenne n kuneHne. AOCOIOTHAsI U OTHOCHUTEIbHAS BIAKHOCTh BO3ayxa. Haceimennsiid nap. Y aenpHas
TeII0Ta MapooOpazoBaHusl. 3aBUCHMOCTh TEMIIEPATypPhl KATICHUSI OT JaBJICHUSI.

TBépnoe teno. Kpucrannmyeckne u amop¢Hbie Tena. AHU30TPOINHUS CBOMCTB KpucTaiwioB. XKuakue kpuctaiibsl. CoBpeMEHHbIE MaTepUalIbl.
[1naBnenue u KpuctaumM3anus. Y aenbHas TeroTa miasieHus. Cyonumanusi.
VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuyeckre yCTpONCTBAa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP M ICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOJYYEHHUSI COBPEMEHHBIX
MaTepHaioB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npu NnoHUKEHHOM J1aBJICHUHU.

CriocoObl U3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus U MIaBJICHHS KPUCTATNYECKOTO BEIIEeCTBA.

JleMOHCTparms KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.



Paznen 4. DiiekTpoanHaMuKa

Tema 1. Inekmpocmamuka

DnekTpu3aiusi Tel. OJEeKTpUuuYeckuil 3apsna. JlBa BUAA BSIEKTpUYECKUX 3apsiioB. [IpOBOMHMKHM, AMAIEKTPUKH U TOJTYIPOBOJHHUKH. 3aKOH
COXpaHEHUsI ANEKTPUIECKOTO 3apsija.

B3aumopeiictBue 3apsiioB. 3akoH Kynona. Toueunslil snexkTpudeckuil 3apsa. Dnekrpuyeckoe mnoje. Hanmpsok€HHOCTh 3JEKTPUUYECKOTO OIS,
[IpuHIHMI cyneprno3unum 3IEKTPUYECKUX ToseH. JIMHUK HaNpsyKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabora cwi anmekrpocratudeckoro moiist. [loreHmman. Pa3sHocts moreHimanoB. [IpOBOTHUKK W AMIICKTPUKH B AJIEKTPOCTATUYECKOM IIOJIC.
JluaiiekTpuyeckast IpOHUIIAEMOCTb.

OnexktpoéMkocTb. KonmencaTop. DeKTpoEMKOCTD IJIOCKOTO KOHIEHCATOpa. DHEPIusl 3apsHKEHHOT0 KOHIEHCAToPa.

TexHuueckre yCTpOWCTBA U TMPAKTUUECKOE TMPUMEHEHHE: JJIEKTPOCKOM, DJJIEKTPOMETpP, DJIEKTPOCTATHYECKas 3aluTa, 3a3eMJICHUE
ANIEKTPOIPUOOPOB, KOHJEHCATOP, KOMMPOBAIbHBIN anmnapar, CTPYHHBIN IPUHTEP.

Jlemoncmpayuu

YCTpOUCTBO M MPUHLUIT JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEJ.

DJIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TE.

[IpoBOAHMKHM B AIEKTPOCTATHUECKOM TOJIE.

DJIEKTpOCTaTUYECKAs 3alUTa.

JIMDIIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD MEKTPOEMKOCTH TUIOCKOTO KOHJICHCATOPA OT TUIOIAAN TUTACTUH, PACCTOSHUS MEXKIYy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOTO KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 3eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DJIEKTPUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUECKOTO TOKa. Mctounuku Toka. Cuna Toka. [TocTosiHHBINA TOK.

Hanpsioxenue. 3akon OMa Jij1s1 ydacTka LerH.

DIEeKTpUYECKOE CONPOTUBIIEHUE. YIEIbHOE CONpPOTHBJIEHUE BemiecTBa. llocnenoBaTenbHOE, NapajuieNIbHOE, CMEUIAHHOE COEJUHEHUE
MIPOBOJIHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JIeHia. MOIHOCTB AIEKTPHUYECKOTO TOKa.

DNEeKTPOABMKYIIIAs CHJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOUYHUKA TOKa. 3akoH OMa s MOJIHOM (3aMKHYTOI) anekTpuyeckoil nenu. Kopotkoe
3aMbIKaHUE.

DNEeKTpOHHAas IPOBOJAUMOCTb TBEPABIX METAILIOB. 3aBUCUMOCTb COMPOTUBIICHUSI METAJUIOB OT TeMeparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX TYYKOB.

[TonynpoBoanuku. CoOCTBEHHASI U TPUMECHAS TPOBOJUMOCTH TOTYIPOBOIHIKOB. CBoicTBa p—N-miepexoa. [lomynmpoBoJHUKOBBIE TPHOOPHI.

DNEeKTPUYECKUN TOK B paCTBOpaX U paciuiaBax 3JI€KTPOJHUTOB. DIEKTPOIUTHUECKAs AUCCOLMALIMS. DIEKTPOIIU3.

DNeKTpUYeCKUil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [1nazma.

Texnuueckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: aMIIepMETp, BOJIBTMETP, PEOCTAT, HCTOUYHUKHU TOKA, dJEKTPOHATrpeBaTEIbHbBIE MPUOOPHI,
ANIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTHBICHMS, BaKYyMHBIH IHOJ, TEPMUCTOPHI U (HOTOPEIUCTOPHI, MOTYIMPOBOTHUKOBBIA HO/,
rajabBaHHUKa.



Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSHKEHMUSL.

3aBUCUMOCTb CONIPOTUBIICHUS WIMHIPUUYECKUX ITPOBOIHUKOB OT JJIMHBI, IUIOIIA/IM ONIEPEUYHOI0 CEUEHHUS U MaTepHrala.

CMeniaHHOE COeIMHEHUE TPOBOIHUKOB.

[Ipsimoe n3mepeHue 3IeKTPOABIKYIIEN cuibl. KOpoTkoe 3aMblKaHHE TraJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJIIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psaa M NPOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSISI MPOBOJIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMeIIaHHOro COeTMHEHUS pE3UCTOPOB.

N3mepenue 3mekTpoIBUKYIIEH CHUITbl HICTOYHMKA TOKA M €M0 BHYTPEHHETO COIPOTHUBIICHUS.

HabGnronenue anexkrponusa.

Me:xnpeamerHble CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHsA B 10 kiacce OCyIIeCTBISETCS C YU4ETOM COJIEP)KaTEIbHBIX MEXKIPEIMETHBIX CBSA3EM C Kypcamu
MaTeMaTHKHU, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnuvle nonsamus, CBA3aHHbIE C HM3YyYEHHEM METOJOB HAy4yHOTO TO3HAHHUA: SBJIEHWE, HAy4YHbIN (QakT, rumoresa, (Qpunueckas
BEJIMYMHA, 3aKOH, TEOPHUs, HAOI0IeHIE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, MOIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, NuHelHas (yHKuus, mapabona, runepOosia, X rpadukd U CBOMCTBA, TPUTOHOMETPUYECKHE
(GYHKLIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCH KOOPJHMHAT, CJIOKEHHE
BEKTOPOB.

Buonoeus: MexaHndeckoe JBM)KEHUE B )KUBOH mpupoze, nup¢ysus, ocMoc, TEII000OMEH KUBBIX OpPraHU3MOB (BUbI TEIUIONEPEIauH, TEIIIOBOE
paBHOBECHE), IEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJIE.

Xumus: JUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHNUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIPHAA Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeEl,
KUAKOCTEH U ra3oB, MIEKTPUYECKUE CBOMCTBA METAJUIOB, JIEKTPOJUTHYECKAs TUCCOLMALNs, TaIbBaHUKA.

l'eozcpacghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHUE ABWKEHUH C HCIOJIb30BAHUEM MEXAaHU3MOB, YUYET TPEHHsI B TEXHHMKE, MOJIIMIHUKH, UCHOJIb30BAaHHUE 3aKOHA
COXpaHEHMs HMMILyJbca B TEXHHUKE (pakeTa, BOJOMET M JApYrue), IABUraTelb BHYTPEHHErO CrOpaHMs, MapoBas TypOHWHA, OBITOBOM XOJOJWIBHHK,
KOHJUIIMOHED, TEXHOJIOTUH MIOIY4YE€HUsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YMCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHH, JIEKTPOCTATUYECKAs 3allNTa,
3a3eMJICHHE AJIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN IPUHTEP, IEKTPOHATrpeBaTEIbHbBIC IPUOOPHI, 3JEKTPOOCBETUTEIbHbBIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Pasnen 4. DuekrpoamHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anmmoeiicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe moje. Bektop MarHUTHON MHAYKIUU. [IpuHIMI Ccyneprno3uuu
MarHuTHBIX MoJied. JINHUM MarHuTHOM MHAYKIMK. KapThHa TUHUI MarHUTHON MHIYKIIMH TOJIS IIOCTOSTHHBIX MAarHUTOB.



MaruutHoe 1oJie NPOBOJHUKA C TOKOM. KapTWHa JNMHMA MHAYKIMM MarHUTHOIO MOJS JUIMHHOTO IPSMOrO IPOBOJHHMKA U 3aMKHYTOI'O
KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Opcrena. BzanmoaelicTBre NpoBOAHUKOB € TOKOM.

Cuna Amriepa, e€ MOJyJIb U HaNpaBJICHUE.

Cuna Jlopenna, e€ MOAyNb M HallpaBlieHHE. J{BIKeHne 3apsKeHHON YacTHIIbI B OTHOPOTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

SIBneHue 31eKTpOMarHuTHOM MHAYKIMH. [I0TOK BeKTOpa MarHMTHON MHAYKLIHU. DJIEKTPOIBUKYIIAs CUJIa MHIYKIMH. 3aKOH JIEKTPOMAarHUTHON
nHaykuun Papazest.

BuxpeBoe anexkrpudeckoe moJie. DIEKTPOABIKYILAsA CUIa UHAYKIUU B MPOBOJHUKE, ABMKYILEMCS MTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuiio Jlenna.

NHaykTuBHOCTD. SIBIEHNE CAMOMHAYKIMHU. DIEKTPOABIKYIIAS CHIIa CAMOMHTYKIIHH.

DHeprus MarHUTHOTO TOJISl KATYLUIKU C TOKOM.

DNeKTpOMarHuTHOE TOJIE.

TexHuueckue ycTpoilcTBa W MNPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHbIE MAarHWUThl, JJIEKTPOMArHUTHI, AJIEKTPOJABHUraTeNb, YCKOPHUTEIU
AJIEMEHTAPHBIX YaCTHILI, UHAYKIIMOHHAS NeYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4Ka MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIMA MarHUTHOTO TMOJIS.

B3anmopelictBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HetrictBue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHOW UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCUMOCTB JIEKTPOJABWKYILEH CHIIBI MHIYKIIMM OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopsvie padbomul

W3y4eHre MarHUTHOT'O MOJISL KaTyHIIKU C TOKOM.

HccnenoBanue 1efCTBUSA NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS JEKTPOMArHUTHOW MHIYKLIHH.

Pazpea 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle KoJjieOanus

Konebarenbnas cucrema. CBoO60AHBIE MexaHndeckue konebanus. ["apmMmonnueckue konebanus. [lepuoa, yactoTa, amruryaa u ¢asa kojaeOaHui .
[IpyxuHHBIA MasTHUK. MaTemMaTHUecKUil MAasTHHK. YpaBHEHHE TapMOHHMYECKHMX KojeOanuii. [IpeBpaiieHue SHEPruud MpH TapMOHHUYECKHX
KOJIeOaHUIX.

Konebarenbupiit  koHTYyp. CBOOOAHBIE JIEKTPOMArHUTHBIE KoJieOaHWs B HACaTbHOM KOJI€OATETbHOM KOHTYpe. AHAIOTUS MEXIy
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU KosiebanusiMu. @opmyna ToMcoHa. 3aK0H COXpaHEHHS SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.



[IpencraBneHre o 3aryxaroIuX KoJicOaHUsX. BBIHYXKICHHbIC MeEXaHHUECKUEe KosieOaHus. Pe3oHaHc. BBIHYXICHHBIC 3JCKTPOMArHUTHBIC
KOJICOaHUS.

Ilepemennbiit Tok. CUHYCOUJAJIbHBIN NTEPEMEHHBIN TOK. MOIIHOCTh NIEPEMEHHOIO TOKAa. AMIUIMTYIHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U
HaIPSHKEHUS.

Tpancopmarop. IlpousBoncTBO, mepenaya W TOTpeOJICHHE DICKTPUUYECKON OJHEPruu. OKOJOTMYECKHME PUCKA TPH TPOU3BOJICTBE
aneKkTpo3Heprun. KynbTypa uCnoib30BaHus AIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: AIEKTPUUYECKUI 3BOHOK, TEHEPATOp MEPEMEHHOT0 TOKa, JIMHUHU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTebHOM cucTeMbl (IPYKMHHBIN WM MaTEMaTUYECKUN MasiTHUK).

HabGnrogenue 3aryxarommx KojieOaHui.

HccnenoBanue cBOMCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Ha6nronenue pezonanca.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIEOAHMUS.

OcinorpaMmsl (3aBUCUMOCTH CHIIBI TOKA U HANPSKEHUS OT BPEMEHH) /7S 2JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu nocneaoBaTenbHOM COETUHEHUH PE3UCTOPa, KaTYIIKH MHAYKTUBHOCTH U KOHJEHCATOpa.

Monenb TMHUY 3JIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

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

HccnenoBanue nepeMeHHOr0 TOKA B IIETIH U3 MOCJIEA0BATEIbHO COEIMHEHHBIX KOHIEHCATOPA, KaTYIIKH U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHbsle 0IHbL

MexaHuueckre BOJIHBI, yCI0BUs pacnpocTpaHeHus. [lepuon. CkopocTh pacpocTpaHeHHs U JUIMHA BOJHBL. [lonepeuHsle U IPOI0JIbHBIE BOJIHBL.
HNutepdepentius u nudpakimsi MEXaHUYECKUX BOJTH.

3Byk. CkopocTs 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBUS W3JIY4EHHUs 3JIEKTPOMArHUTHBIX BOJH. B3aumuas opuentauus BekropoB E, B, V B snexTpomarHuTHOM
BosiHE. CBOIICTBA 3/IEKTPOMArHUTHBIX BOJIH: OTPpaXKEHUE, IpeloMIIeHHe, nossgpusanusd, qudpaxuus, uarepdepernns. CKOpOCTh 3JIEKTPOMATrHUTH bIX
BOJIH.

[Ikana 31eKTpOMarHuTHHIX BOJIH. [IpuMeHeHe 31eKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLMIBI PagUOCBA3U U TeNEeBUEHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEeH Cpebl.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJbHbIE MHCTPYMEHTHI, YIbTPa3BYKOBasl JUATHOCTHKA B TEXHUKE U MEAULIUHE,
panap, paJuonpuEéMHUK, TeIEeBU30D, aHTeHHa, TenegoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE MOMEPEYHBIX U MTPOIOTIBHBIX BOJIH.

Konebuomieecs Teno Kak MCTOYHUK 3BYKA.

HaGnronenue oTpaxkeHus U MPEOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHnu 1 qJudpakiiui MEXaHHIeCKUX BOJIH.

3BYKOBOMW PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMITJIUTYIOM U 4aCTOTOU KOJIeOaHUH.



HccnenoBanue CBOMCTB AIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, TIOJISIpU3aIiys, TUuGPaKIs, HHTePPEPEHITU.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsMoaMHETHOE pacnpOCTpaHEHUE CBETA B OJHOPOIHOM cpene. JIyu cBera. TodeuHblid HCTOUYHUK CBETA.

OTtpaxxeHnue cBera. 3aKOHbBI OTpaKeHUs cBeTa. [locTpoenue n300paskeHuii B IUIOCKOM 3epKalle.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUsI cBeTa. AOCOJIOTHBIN Moka3aTens mnpenomiieHus. llonHoe BHyTpeHHee oTpaxkeHnue. [IpenenbHblii
YT0J1 MOJHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CiioxkHbIi cocTaB Oesoro ceera. Ler.

Cobuparomue u paccenBaroniye TMH3bI. ToHKas mmH3a. DOoKycHOE paccTOsSHUE U ONITUYECKask CHila TOHKOH JmH3bL. [locTpoeHne n3o0pakeHuii B
COOMpAOIINX M pacCeHBAIONINX JIMH3aX. DopMyiia TOHKOM JIMH3EI. Y BEIHMYCHUE, 1aBaeMOe JIMH30H.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. UWurepdepenius cBera. KorepeHTHble MCTOYHUKH. YCJIOBUS HAOMIONEHUS MAaKCUMYMOB W MHHUMYMOB B
UHTEeP(HEPEHITMOHHOM KapTHHE OT JABYX CUH(}A3HBIX KOTEPEHTHBIX UCTOUHHUKOB.

HMudpakuus ceera. [udpakurionnas pemérka. YcioBue HaOMIOIEHUS TIABHBIX MAaKCUMYMOB TpU TMaJ€HUA MOHOXPOMATHYECKOTO CBETa Ha
TU(PPAKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTPOWCTBA M TMPAKTHYECKOE MPUMEHEHWE: OYKH, JIyma, (oroammapaT, MPOCKIIMOHHBIM armapaT, MHKPOCKOT, TEeJIECKOT,
BOJIOKOHHAS OTITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJSIPOU/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpakKeHHE U MperoMieHne ceeta. OnTuueckne npuOopsl.

[TonHO€ BHYTpEeHHEE oTpaxkeHue. Moenb CBETOBOIA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

Moienu MUKpPOCKOIIA, TeJIECKOTA.

Ha6nronenue natepdepeHiiuy crera.

Hab6nronenue qudpaknuu cBeta.

Habmronenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonyuenue crekTpa ¢ TOMOUIBIO AUPPAKIIMOHHON PEIIETKHU.

Habmonenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nes 6. OCHOBBI ClIeNMAJILHOM TEOPHH OTHOCHTEJIHLHOCTH

I'paHuIpl IPUMEHUMOCTH KJIACCUYECKOW MeXaHUKHU. [IoCTymnarel crenuanbHONM TEOPUH OTHOCUTEIILHOCTH: MHBAPUAHTHOCTH MOJYISI CKOPOCTH
CBETa B BaKyyMe, IPUHLUII OTHOCUTEIBLHOCTU DWHIITEHHA.

OTHOCHTENBHOCTH OTHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHHU U COKPALLIEHUE ITTMHBI.

OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.



CBs13p Macchl € SJHEPTHEN U UMITYJIbCOM PENATUBUCTCKOMN YaCTHULIbl. DHEPrus MOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®otonbl. ®opmyna [Inanka cBs3u sHEprun (HOTOHA C €TO YACTOTON. DHEPTHUS U UMITYIIbC (POTOHA.

Otkpeitie u uccinenaoanue ¢otoddpdekra. Ombitel A. I'. CroneroBa. 3akonbl gorodddekra. YpaBHeHue DiHmTerHa s (hoTodddekTa.
«Kpacnas rpanuna» potodddekra.

Hasnenue ceera. Onbith [1. H. Jlebenena.

XHWMHMYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoHCTBa U MPAaKTUYECKOE MPUMEHEHUE: (POTOIEMEHT, GOTOAATUUK, COJTHEUHas OaTtapesi, CBeTOAUO.

Jlemoncmpayuu

®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOU TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -yactuil. [lmanerapnas moznens aroma. Ilocrynatsl bopa. Usmyuenue u
norjouieHre GOTOHOB MPH MEPEX0/ie aTOMa C OJJTHOTO YPOBHS SHEPTUH Ha Opyroi. Buasl ciekTpoB. CHeKTp ypoBHEN SHEPIHH aToMa BOJOPO/IA.

BonnHoBbIe cBoMicTBa yacTull. Bomuel ne bpoinsa. KopnyckynsspHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE M BBIHYXJICHHOE U3TTyYCHHUE.

TexHuueckue ycTpoicTBa U MPaAKTUUYECKOE TPUMEHEHHE: CIIEKTPAIbHBIM aHAN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Omnpenenenre AJIMHBI BOJIHBI J1a3epa.

Habmronenue nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Halnronenune nuHEH4YaToro crekTpa.

Tema 3. Amomnoe sa0po

DKCIIEpUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTkpeiThe paanoakTuBHOCTH. OmbiThl Pesepdopna mo ompeneneHuro cocraBa
paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BnusHue paanoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpsiTHE IPOTOHA U HelTpoHa. Hyknonnast monens sapa ['eitsenbepra—MBanenko. 3apsa aapa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacniaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmna. ['aMMa-u3nydenue. 3aKoH paJMOaKTUBHOTO pacmaja.

DHeprus CcBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jleekt Macchl siipa.

SnepHble peakuuu. JleneHue U CUHTE3 SAEP.

SAnepusiit peaktop. Tepmosaepublit cuntes. [Ipo6ieMbl 1 MePCHIEKTUBBI SACPHON YHEPTETUKU. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTETHKH.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

MeTo 161 HAOMIOAGHUS U PETUCTPAIIUH DIIEMEHTAPHBIX YaCTHII.



@dynnameHTaIbHbIE B3auMoAeHcTBUS. EAMHCTBO (pU3nYecKoit KapTHHBI MHpa.

Texuuueckue ycTpoicTBa U MPAKTUYECKOE IIPUMEHEHHE: I03UMETp, Kamepa Buibcona, siaepHblil peaktop, atToMHast 6omoa.
Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLINX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTHII (110 TOTOBBIM (hoToTpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMY U ACTPOPU3NKH

Oransl pa3BUTHA acTpoHOMHUU. [IpuKkiiagHOE 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMMH.

Bun 3B€3anoro Heba. Co3Be3ausl, spKue 3BE3/1bl, IIIAHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHeprun CosiHua M 3BE3M. 3BE3BI, X OCHOBHBIE XapaKTEpUCTHKHU. /[narpamma «crekTpabHbIN
KJIaCC — CBETUMOCTBY». 3BE3[bI IVIABHOM MOCIEA0BATEIBHOCTH. 3aBUCHMOCTbh «Macca — CBETHMMOCTbY» JUIsl 3BE3]l IVIaBHOM MOCIEA0BATEIbHOCTH.
Buytpennee crpoenue 38€371. CoBpeMEHHBIE MTPEICTaBICHHS O IPOUCXO0XKAEHUH U 3BoroMK CoHLA U 3BE311. DTarbl )KU3HHU 3BE3I.

Mineunsiii [yt — Hama ['anaktuka. [lonoxxenue u aBmxenne CosHia B ['amaktuke. Tumbl ranakTtuk. PaguoranakTuky u kBa3zapbl. YEpHbIE
JBIPHI B SIJPax TaJIAKTHK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa66:ma. Pa30Oeranue ranaktuk. Teopust bonbiioro B3peiBa. PenkroBoe nzmyuenue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM TJIa30M C HUCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHUIIOKEHUHN JUI ONpe/IeIeHNs TOJI0KEHUSI HeOECHbIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBbIE c03Be3us1 CEeBEPHOIO MOIYyIIApHs U IPKUE 3BE3/BI.

Ha6mronenus B reneckon Jlynsl, maner, Maeunoro [TyTu.

O6o0maroniee NnoBTOpeHne

Ponb Qu3uku U acTpOHOMHU B SKOHOMHUYECKOH, TEXHOJOTUYECKOM, COLMAIbHOM U 3THYECKON cepax eaTelbHOCTH Yell0BEeKa, pOJib U MECTO
(U3MKM U aCTPOHOMHH B COBPEMEHHOI HAayYHOU KapTHHE MUpPA, POJb (HU3UYECKON TeOprH B (POPMHUPOBAHUH IPEICTABICHUN O (pU3NUECKON KapTUHE
MHpa, MeCTO (PU3NUECKON KapTHUHBI MUpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUHN O IPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyiiecTBISeTCS ¢ y4€TOM COJEPKaTEbHBIX MEXKIPEIMETHBIX CBS3EH C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMUU, TeoTpaduu U TEXHOJIOTHH.

MeosicnpeOomemnuvle noHsamusi, CBA3aHHBIE C HM3YYCHHMEM METOJOB HAy4YHOTO IO3HAHMS: SIBJICHWE, HAay4HbIH (akT, TUroresa, (Qpuanveckas
BEITMYMHA, 3aKOH, TEOPHUs, HAOIIOICHHIE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOIEIh, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUHM, TPUTOHOMETpPHUYECKHEe (YHKIMU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPhl M UX MPOEKUUH HA OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB, MPOU3BOJHBIE JIEMEHTAPHBIX (DYHKIHH,
MIPU3HAKH MOJI00US TPEYTOJIbHUKOB, OTIpeIeIeHNE IIOAIN TNIOCKUX GUryp U 00bEMa Tell.

Buonoeusa: anekTpuueckue sBIEHUS B )KUBOM NpUpoe, KojebaTelbHble ABMKEHHSI B )KUBOM MpPUPOJIE, ONTHUECKUE SBJICHUS B KUBOW NMPUPOJIE,
NENCTBUE paualliy Ha )KUBbIE OPTaHU3MBI.



Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIJIMYECKAss CTPYKTypa TBEPABIX Te€Jl, MEXaHU3Mbl 00pa30BaHUs KPUCTAUIMYECKON pPEIETKH,
CIIEKTpaJIbHBIN aHAJIN3.

Teoepaghus: MarHUTHBIE TTOJTIOCA 3EMITH, 3AJIEKH MATHUTHBIX PYA, (OTOChEMKA 3eMHON TOBEPXHOCTH, MPECKa3aHUe 3eMIIETPSICEHUH.

Texnonocus: MAHUM DJIEKTPOIEpENady, TI'E€HEPATOP IEPEMEHHOI0 TOKa, JJIEKTPOJBUIaTeilb, WHAYKIHMOHHAs II€4Yb, pajgap, paauoNpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBY-neub, MpOEKIMOHHBIN anmnapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHast OaTapes.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenne yuebHOTO TIpenmera «Du3nkay Ha ypoBHE CpelHEro ooOImero oopasoBaHus (0a30BBIM ypPOBEHB) MOJDKHO 00ECIEUUTH JOCTHKEHHE
CICAYIOIUX JIMYHOCTHBIX, MCTAITPEAMCTHBIX U MMPEAMCTHBIX O6pa3OBaT€J'H)HBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHMs ydeOHoro mnpeaMera «@Pu3nKa» JJOKHBI OTpa)kaTh TOTOBHOCTb U CHOCOOHOCTh OOYYaroIIHXCs
PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH TMYHOCTH, CHCTEMOU IIEHHOCTHBIX OPUEHTAIINN, TIO3UTUBHBIX BHYTPEHHUX YOSKICHHM,
COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIMPEHHE >KHU3HEHHOTO OIbITAa W OMBITa JACSITEIBHOCTH B IPOIECCE
peanu3aluy OCHOBHBIX HAIPABJICHUH BOCIIUTATEIBbHOM IE€ATEIHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHcKoro BOCIUTAHMS:

c(OpMHUPOBAHHOCTH IPAKIAHCKOM MO3ULIMU 00YJaIOUIerocsi Kak akTUBHOT'O U OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIEeCTBA;

MPUHATHE TPAJIUIIMOHHBIX 00I[EYEeNIOBEUECKUX T'YMAaHUCTHUECKUX U IEMOKPATHUECKUX 1IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEbHOCTh B MHTEpECax Ipa’kJaHCKOTO OOIIecTBa, y4acTBOBaTh B CaMOYMpAaBIEHUU B 00paz0BaTEIbHOMN
OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COIIMATLHBIMU HHCTUTYTAMH B COOTBETCTBHHU € UX (QYHKIUSIMU U Ha3HAUCHUEM;

FOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKON IEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTH POCCUICKON TPaKIAHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHSIM POCCUMCKHUX YUEHBIX B 00IaCTH (DU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIOCOOHOCTH OLICHHUBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B ACSITEIBHOCTU YUYEHOTO;

OCO3HAHHWE JIMYHOTO BKJIAJla B TOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

4) 3cTeTHYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (PU3UUECKOI HAyKe;

5) Tpyn0BOTr0 BOCHIUTAHUS:



MHTEpEC K pa3inyHbIM cdepam npodhecCHOHATBHOW JeATENbHOCTH, B TOM YHCIE CBA3aHHBIM C (PU3MKOW M TEXHMKOH, YyMEHHE COBEpIIAThH
OCO3HAHHBIH BEIOOp Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KIU3HESHHBIC TITAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00J1aCTH (PU3NUKU HA MPOTSHKEHUU BCEH JKU3HU;

6) IKOJIOTHYECKOT0 BOCTIUTAHHUS:

c(OPMHPOBAHHOCTD IKOJOTHUECKON KYJIbTYpPbI, OCO3HAHHUE INI00ATBHOTO XapaKTepa 3KOJOTHUECKUX Mpooiem;

IJJAHUPOBAHUE U OCYILIECTBIICHHE JICHCTBUI B OKPYXKAIOLIEH Cpe/ie Ha OCHOBE 3HAHMS LEJIEW YCTOMYNBOIO pa3BUTHUS YEJIOBEUECTBA,

pacipeHue OmbITa e TeILHOCTH SKOJIOTHIECKO HAIPaBJICHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUH 10 (PU3HKE;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3MUYECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOW IEATEIbHOCTH, TOTOBHOCTH B IPOIECCEe M3YyYeHHS (DM3UKH OCYIIECTBISITH NMPOEKTHYIO M HCCIEIOBATENbCKYIO
JeSTeNbHOCTh WHANBHIYAILHO U B TPYIIIIE.

METAIIPEMETHBIE PE3YJIbTATBI
IMo3naBaTebHBbIE YHHUBeEpPCAJbHbIE YueOHbIE 1eHCTBUS
ba3oBbIe Joruuyeckue AecTBUA:

CaMOCTOSITEIFHO (DOPMYITHUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPENIETIATH 1EH AeITeIbHOCTH, 337]aBaTh MMapaMeTphl U KPUTEPUHU UX JOCTIKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH 1 IPOTUBOPEUHS B PaCCMATPUBAEMBIX (DH3NUECKUX SBICHUSX;

pa3pabaThIBaTh IJIaH pelieHUs MPoOIEMbI ¢ YIETOM aHAIN3a UMEIOIUXCS MaTePUATBHBIX M HEMATePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBHE PE3Yy/IHTATOB IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUN JIEATEIHLHOCTH;

KOOPJAMHHUPOBATH U BHITIONHATH padOTy B YCIOBHSIX PEAIbHOTO, BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBrble nccienoBarebCcKHe JeliCTBUA.

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMHU U METOJIaMU (PHU3NYECKON HAYKH;

BJIQJICTh HAaBbIKAMH Yy4YEOHO-HCCIICIOBATEILCKOM M TPOCKTHON JIEATEILHOCTH B 00JacTH (U3MKHA, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIIPHOMY IMOMCKY METOJIOB PEIICHHS 3a7a9 (PU3NIECKOT0 COACPIKAHUS, TPUMEHEHHUIO Pa3IMUYHbIX METOO0B TIO3HAHUS;

BJIQJICTh BUJIAMU JCSATEIBHOCTH IO MOJYYSCHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAIIUH, MPEe0Opa30BaHUIO0 M MPUMEHEHUIO B Pa3JIMYHBIX y4EOHBIX
CUTYaIlMsIX, B TOM YHCJIC NIPU CO3JaHUHU YICOHBIX IPOCKTOB B 001aCTH (PU3HKH;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlH3UpOBaTh 3aJady, BBLABUIaTh TUIOTE3y €€ peIIeHUs, HAXOIUTh AapryMEHTHl IJs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEILICHUS;

aHAJIM3UPOBATH TMOJYUYCHHBIE B XOJ€ PELICHHs 33/Ja4ll Pe3ylbTaThl, KPUTUUECKU OIIEHMBATh MX JOCTOBEPHOCTb, IPOTrHO3HPOBATh U3MEHEHHE B
HOBBIX YCJIOBHSIX;

CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a7]a4l B 00Pa30BaTEIbHOM JESITEILHOCTH, B TOM UKCIE MPH U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYAllUsIM, OIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

yMEeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTe;

BBIJIBUTaTh HOBBIE UJIEU, TIPEAIaraTh OpUrHHAIbHBIE TOAXOAbl U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 3aa4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJICTh HABBIKAMU MOJY4YEeHUSI HH(POPMAIMK (PU3HMUECKOTO COAEPIKAHUS U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATh MOMCK,
aHaJN3, CHCTEMATU3aLHUIO U HHTEPIPETAINIO HH(POPMAIMU PA3THYHBIX BUJIOB U ()OPM MPE/ICTABIICHHS;

OLIEHUBATh JJOCTOBEPHOCTH WH(POPMAIINH;

HCIO0JIb30BAaTh CPEJICTBA HMHQPOPMAIMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJOTMH B PELIEHUM KOTHUTUBHBIX, KOMMYHMKAaTHUBHBIX U
OpraHu3aIMOHHBIX 33124 ¢ cOOMIOIeHNEM TPeOOBaHHI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHS, IPABOBBIX U ATHYECKHUX
HOPM, HOPM UH(OPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COAEPIKAaHUS B Pa3NUYHBIX (popmarax ¢ y4éTOM HazHadyeHUS MHPOPMAIMU W IETIEBOW ayIUTOPHH, BBIOHpAs
ONTUMAJIbHYIO (POPMY NIPEICTABICHUS U BU3YAJIU3alUH.

KoMmyHHKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISATh OOIIEHNE HAa ypoKax (PM3UKU U BO BHEYPOUHOH JCSITEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYaIluH U CMSATYAaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUSI C UCTIOJIh30BAHUEM SI3LIKOBBIX CPEJICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHHOW U WHIUBUIyaIbHON PaOOTHI;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JCUCTBUHN ¢ YIETOM OOIIMX HHTEPECOB U BO3ZMOKHOCTEH KaXKI0TO UJieHa KOJUICKTHBA;

MPUHUMATD 1€ COBMECTHOM JESITEIIbHOCTH, OPTraHU30BBIBATh U KOOPJAMHHUPOBATH JIEHCTBUS MO €€ JOCTHIKEHHIO: COCTABIISITh IUIaH JEHCTBUIA,
pacrnpeiensaTh poJik ¢ Y4€TOM MHEHUM Y9aCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa U KaXKJOT0 yYaCTHUKA KOMaH/bl B OOIIHI pe3yapTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeaaraTb HOBbIE IPOEKTHI, OLICHUBATh UJEH C MMO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTpAaTETMYECKOEe IMOBEACHHE B PA3IUYHBIX CUTYyallUsX, MpPOSIBIATH TBOPYECTBO U BOOOpa)KeHue, ObITh
WHUILUATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO OCYIIECTBIIATh IO3HABATENbHYIO JESATENbHOCTh B 00JaCTH (U3UKHM U aCTPOHOMUH, BBISBISATH IMPOOJIEMBbI, CTaBUTh H
(dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTaBISTh IUIAH PEIICHHUS pacu€THBIX M KAa4eCTBEHHBIX 3a/1ay, IUIAH BBIMOJHEHUS MPaKTHYEeCKOH paboThl ¢ y4&€ToMm
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYAIIHIM;

pacimupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MIPEANOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

CrocoOCcTBOBATH (DOPMHUPOBAHUIO M MPOSIBICHUIO PYAULIUUA B 00JACTH (PU3UKU, TIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA U KyAbTYpPHBIH
YPOBEHb.
CaMOKOHTPOJ1b, SMOLIMOHAIbHBIN HHTEJLJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B IEATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YyIbTATOB LEISIM;



BJIAJICTh HABBIKAMH IO3HABATENLHON pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBHI M MBICIMTEIBHBIX MPOIECCOB, X PE3yJIbTaTOB U
OCHOBaHUIA;

MCTOJIBb30BaTh MPUEMBI peIeKCUN IS OLICHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELIECHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX PU aHAINU3E PE3yJIbTaTOB AECATEIbHOCTH;

IIPUHUMATD ce0sl, IOHUMAasi CBOM HEJOCTATKU U JJOCTOUHCTBA;

IIPUHUMATh MOTHBBI U a@pTyMEHTHI IPYTUX MPU aHAINU3€E PE3yJbTaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OMIMOKH.

B mpormecce mOCTIXEHHS JTUYHOCTHBIX PE3YyJAbTAaTOB OCBOCHHS MPOTpaMMbl M0 (U3MKE IUIi YPOBHS CpEeAHEro oOmero oOpa3oBaHUS Y
00yuarouxcs COBEPIIEHCTBYETCS AMOLIMOHAIBHBIN UHTEJUIEKT, IPENoaralomuil copMUPOBAHHOCTD:

CaMOCO3HAHHS, BKJIIOYAIOLIET0 CIOCOOHOCTh MOHMMAaTh CBOE 3MOILMOHAIBHOE COCTOSIHWE, BMJIETh HAIpPABIICHUS Pa3BUTHUS COOCTBEHHOU
SMOIIMOHAIBHOM cephl, ObITh YBEpEHHBIM B ce0e€;

CaMOpEeryJlIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJIEHUE, CIIOCOOHOCTh alalTUPOBATHCS K
SMOIIMOHAIBHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPBHITBIM HOBOMY;

BHYTPEHHEI MOTHBAIIMH, BKIIOYAIOLIEH CTPEMJIEHHE K JOCTHKEHHIO LN U YCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JeMCTBOBATh UCXOS
W3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOUIEH CMOCOOHOCTh MOHMMATh SMOIMOHAJIBLHOE COCTOSHHE JPYTrUX, YYUTHIBaTh €ro IpPHU OCYIIECTBICHUH OOIIEHus,
CIIOCOOHOCTB K COUYYBCTBHIO M CONIEPEKNBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIONIIUX CIIOCOOHOCTh BBICTpAaMBaTh OTHOIIEHUS C JPYTUMH JIIOAbMH, 3a00TUTHCS, MPOSBIATH HHTEpEC U
paspeniath KOH(PIUKTHI.

aHATM3UPOBAThH (PU3UUYECKUE TIPOIIECCH U SBJICHUS, UCTIOJIb3Yys (PU3NUYECKHUE 3aKOHBI M MIPUHIINIIBL: 3aKOH BceMupHOro Tsrotenus, |, Il u 111 3akonbr
HeroTOHA, 3aKOH COXpaHCHHS MEXaHHUUECKOW SHEPTHH, 3aKOH COXPaHEHHSI UMITYJIbCA, IIPUHIIMIT CYTICPIIO3UIIMH CHII, IIPHHIIAT

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6y4yenust B 10 kjacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTh y 00YYAIOIIUXCST YMEHHI:

JeMOHCTPUPOBATh HA MpUMEpax poJib U MecTo (U3HKU B (POPMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHUU COBPEMEHHOM
TEXHHUKHU ¥ TEXHOJOTUH, B MPAKTUYECKON NEATEIbHOCTH JIIOCH;

YUUTBHIBATh TPAHUIIBI MPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJENeil: MarepuaibHas TOYKa, MHEpIUalbHas cucTeMa OTCYETa, aOCOIIOTHO
TBEpPAOE TENO, UACATbHBINA ra3, MOJEIU CTPOCHHUS Ta30B, KUIKOCTEH M TBEPMABIX TEJ, TOUCYHBIA SIEKTPUUYECKUUN 3aps]l MPU PEIICHUU (PU3NYECKUX
3ajau;

pacrio3HaBaTh (PM3NUECKUE SIBIECHUS (TPOLIECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BEIIECTBA U 3JIEKTPOIMHAMUKH: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPsIMOJIMHEITHOE JBIKEHNE, CBOOOHOE Ma/ieHUe Tell, ABMKEHHUE 10 OKPY>KHOCTH,
UHepLus, B3auMoieiicteue tei, auddysus, OpoyHOBCKOE IBM)KEHHE, CTPOCHUE KUAKOCTEH M TBEPABIX TeJl, M3MEHEHHEe 00bEMa Tel IpU HarpeBaHUU
(oxJaxIeHUHM ), TETIIOBOE paBHOBECHUE, MCIIapEHUE, KOHCHCAIMS, IIIaBJIeHHE, KPUCTAJUIN3AIMs, KUTIEHUE, BIAYKHOCTh BO3/lyXa, MMOBBIIICHUE JaBICHUS



ra3a Ipu €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b MEXKJy IapaMeTpaMH COCTOSHHS Ta3a B HM30MpOIeccax, MEKTpHU3alus Tell, B3auMOJIeicTBHE
3aps/ioB;

OTIHCBHIBATH MEXAaHMUECKOE JBMYKCHUE, HCIIONB3YS (PH3NUECKUE BEIUYMHBI: KOOPIUHATA, ITYTh, IEPEMEIICHNE, CKOPOCTh, YCKOPEHHE, Macca Tela,
CHJIa, UMIYJIbC TeJa, KWHeTUYeCKas SHEPTHUs, MOTCHIIMAIbHAS SHEPIHsl, MEXaHW4YecKas paboTa, MEXaHU4eCKasi MOIIIHOCTD; MPU OTIMCAHUU MPABUIIBHO
TPAaKTOBaTh (PU3NUYECKUN CMBICT HCIIOJIb3YEMbIX BETMYMH, UX 0003HAUYEHUS U €AMHUIIBI, HAXOIUTHh (OPMYIbI, CBSA3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEIIMYHHY C JJPYTUMH BEITUIHMHAMH,

OTHCBHIBATh M3YYCHHBIC TEIUIOBBHIE CBOMCTBA TEJI M TEIUIOBBIC SBJICHUS, WCHOJB3YS (U3UYECKHE BEIWYHMHBI: JTABJICHUE ra3a, TeMIleparypa,
CpelHsss KMHETHYECKasi PHEPTUsi XaOTHYECKOTO IBIIKEHHS MOJICKYJ, CPEIHEKBaJpaTHYHAsi CKOPOCTh MOJIEKYJN, KOJIMYECTBO TEIUIOTHI, BHYTPEHH SIS
sHeprus, pabora rasza, KOA(POHUIMEHT MOJE3HOrO ACWCTBUS TEIJIOBOTO JBHTATENsl; NMPH OINWCAHWW TPABHIBHO TPAKTOBATh (PU3MUYECKUI CMBICI
HCIIOJIb3YEMBIX BEIMUWH, HX 0003HAYCHUS U CIMHUIIBI, HAXOAUTh (DOPMYIIBI, CBA3BIBAIONINE TAHHYIO (PU3NICCKYIO BETUUHHY C IPYTHMH BEJIMIMHAM;

OTIMCBHIBATh M3YYEHHBIE D3JEKTPHUYECKHE CBOWCTBA BEIIECTBA W OIJIEKTPHUECKUE SIBICHHS (TIPOILIECCHI), UCTIONB3YsS (DU3WYECKHE BEINYHHBIL:
AIIEKTPUYECKHIA 3apsifl, AJIEKTPUUYECKOE I0JIe, HANPSHKEHHOCTH IOJISA, MOTEHIMAJ, Pa3HOCTh TMOTEHIMANOB; MPH ONMUCAHWW IPABHIBHO TPAKTOBATH
(GU3NYIECKUN CMBICI UCTIONB3YEMbIX BEJIMUUH, UX 0003HAUEHUS W €AWHUIIBI; YKA3bIBaTh (POPMYJIBI, CBSI3BIBAIONINE MAHHYIO (PU3MUECKYIO BEJTHMUUHY C
JIPYTUMHU BEITUYHHAMU;

PaBHOIIPABHS WHEPIUAIBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KHHETHYECKYI0O TEOPHIO CTPOCHHUS BEIECTBA, Ta30BBIC 3aKOHBI, CBS3b CpEIHEH
KAHETHYECKOW DHEPTHUH TEIIOBOTO JBIKECHHUS MOJIEKYJA C aOCONIOTHOW TeMIlepaTypoi, TEepBbI 3aKOH TEPMOJAMHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsia, 3akoH KynoHa, mpu 3TOM pa3innyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHE M YCIOBUS
(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TTPHHIIUIIBI ISHCTBUSI MalllMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3IlyuaTh YCIOBHS X 0€30MACHOTO MCIOIb30BaHUS
B IIOBCEIHCBHOM KH3HU,

BBITIOJIHATH AKCIEPUMEHTHI 110 UCCIIEJOBAHUIO (PU3UUYECKHUX SBJICHUI M MPOLIECCOB C MCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHMU, PU
3ToM (HOPMYITHPOBATH MPOOIEMY/3a1ady U TUIIOTE3y YYEOHOTO DKCIEPUMEHTA, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYy/I0BaHMS, MPOBOJIUTH
OTIBIT U (POPMYITUPOBATH BHIBOIBL;

OCYILIECTBIISTH MPsIMbIe U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYMH, IPU 3TOM BbIOMPATh ONTUMAJIbHBIN CIIOCO0 M3MEpPEHHs U UCIOJIb30BaTh
M3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEH U3MEPEHUIl;

HCCIIEIOBATh 3aBUCUMOCTU MEXKIY (PU3NYECKUMU BEIIMYMHAMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHH, IPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKkcHpoBaTh pPE3YNbTAaThl MOJYYCHHOW 3aBUCUMOCTH (PU3MYECKMX BEJIWYMH B BUAE TaOmuI] M TpaduKOB, JelaTh BBIBOJABI IO pe3ylbTaTaM
UCCIIeIOBAHUS;

coOnrofath mpaBmiia 0€30MacHOro TpyAa MpU IMPOBEICHHH HCCIECIOBAHHM B paMKax yueOHOTO SKCIEPHUMEHTa, Y4eOHO-HCCIe0BATENIbCKON U
MIPOEKTHOM AEATEIHHOCTHU C HCIIOIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOpHOTO 000PYI0BAHMUS;

pemarh pacy€THBIE 3a]aUu C SIBHO 331aHHON (DPU3MYECKON MOJIeNbI0, UCTIONB3YS (PU3UYECKUE 3aKOHBI U MPUHIIHIIBI, HA OCHOBE aHaJIHM3a yCIOBHS
3aaud BbIOUMpaTh (PU3UYECKYIO MOJIENb, BBIACHATH (PU3UYECKUE BEIMYMHBI M (OPMYIBI, HEOOXOAUMBIE ISl €€ pelIeHHs, MPOBOJAUTH PAcuéThl U
OIICHUBATh PEAILHOCTh MOJYYEHHOTO 3HAaYeHHs (PU3NUECKON BEJTHMYHHBI,

pelath KadecTBEHHBIE 3a/JaYl: BBICTPAMBATh JIOTHUECKH HEMPOTHUBOPEUYMBYIO IIETIOYKY PACCYKJCHHUH C OMOpPOM Ha H3YYEHHBIE 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3HYECKHE SBICHUS;

HCIOJIb30BaTh MPHU PEIICHUH YYeOHBIX 33/1a4 COBPEMEHHbIE NH()OPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETAIIMHA U
Mpe/ICTaBiICHHs] Yy4eOHON M HAayYHO-TIOMYISIpPHON MH(OPMAILIUY, MTOJTYYEHHOW M3 Pa3INYHBIX MCTOYHUKOB, KPUTHUYECKH aHATU3UPOBATH MOTYyYAEMYIO
HUH(pOpMAIINIO;



MPUBOAUTH NMPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(U3HKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLECCOB OKPY)KAIOLIETO MUPA, B
pa3BUTHE TEXHUKU M TEXHOJIOTUH;

MCIOJb30BaTh TEOPETUYECKHE 3HAHMA MO (PU3MKE B MOBCEAHEBHOM >KM3HU UL oOecriedeHus: 0e30MacHOCTH MpHU OOpalleHuu ¢ npudopamu u
TEXHUYECKUMH YCTPOMCTBAMHU, [Vl COXPAHEHHUS 3/I0POBbS U COOJIOICHUS HOPM SKOJIOTHUECKOTO MOBECHHS B OKPYXKAIOIIEH cpese;

paboTath B IpyIe C BHIMOJIHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh pabOTy TPYIIIBI, PALMOHATIBHO PACTIPEACIATh O0s3aHHOCTH U
IUTAHUPOBATh JICATEIBHOCTh B HECTAaHNAPTHBIX CHUTYaIlMsX, aJeKBAaTHO OIICHWBATh BKJIAJ KaKIOTO U3 YYaCTHUKOB TPYNINBl B pEIICHUE
paccMaTpuBaeMon poOIEeMBI.

K koniry o0y4yernust B 11 kjacce npeMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMHPOBAHHOCTD y 00YUAIOIIUXCS YMCHHH:

JEMOHCTPUPOBATh HAa NpPUMEpPaX poJib U MecTO (HM3UKH B (POPMUPOBAHMHM COBPEMEHHOW HAYYHOW KapTHHBI MHUpPA, B Pa3BUTHH COBPEMEHHOMU
TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOM JeSITEIbHOCTH JIOAEH, IIEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTHHBI MUPA;

YUUTBHIBaTh TPAHULIBI IPUMEHEHNS U3YUYEHHBIX (PU3NYECKUX MOJIEIEH: TOUCUHbIN IEKTPUUYECKUH 3apsl, 1yd CBETa, TOUEUHbII HCTOYHUK CBETa,
sJIepHas MOJIeJIb aTOMa, HYKJIOHHAsI MOJIEJIb @aTOMHOTO si/ipa MpHU pelIeHNH PU3NYECKUX 3a1a4;

pacro3HaBaTh (U3MUECKHE SIBJICHUS (MPOIECCHI) U OOBACHITH MX HA OCHOBE 3aKOHOB DJIEKTPOJMHAMUKHA U KBAHTOBOW (PU3UKH: dIIEKTpUUECKAs
MIPOBOJMMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEHCTBHUS TOKA, B3aMMOJEMCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAsI UHIYKIMS, JIeiicTBHE
MarHUTHOTO TOJIsI HAa TPOBOJAHMK C TOKOM M JBUXKYIIHMICS 3apsii, JI€KTPOMAarHUTHbIE KOJIEOaHUs M BOJIHBI, IPSIMOJIMHEWHOE PacpOCTpaHEHHE CBETa,
OTpakeHHe, IpejoMiieHHe, UHTepdepeHuus, Audpakiuus W TOJsSpU3alus CBeTa, AUCHepcus cBeTa, QorosnexTpuueckuil sddext (dotorddexr),
CBETOBOE J]aBJICHHE, BOSHUKHOBEHHE JIMHEHUATOr0 CIIEKTpa aToMa BOJI0POJia, ECTECTBEHHAsI U HCKYCCTBEHHAs paJi0aKTHUBHOCTH;

ONKCHIBATh U3yYEHHBbIE CBOWMCTBA BEILIECTBA (DJIEKTPUUECKHUE, MAarHUTHBIE, ONTHYECKHE, DJIEKTPUUYECKYIO MPOBOJAUMOCTh PA3IUYHBIX Cpel) U
AIIEKTPOMArHUTHbIE SIBJCHUS (TPOLIECCHI), UCIMOJNB3YS (PU3MUECKHE BETUYMHBI: SJICKTPUUYECKUHM 3apsi, CHiIa TOKa, AJIEKTPUYECKOE HampsHKEHUE,
AIIEKTPUYECKOE COMPOTUBIICHUE, PA3HOCTH MOTEHIIMANIOB, AJIEKTPOJBIDKYIIAs cujia, padoTa TOKa, MHIYKIMS MarHUTHOTO TMOJs, cuiia AMIiepa, Cuiia
JlopeHnia, MTHIYKTUBHOCTD KaTYIIKH, SHEPTUS ANMEKTPUUECKOTO U MarHUTHOTO TMOJIEH, MEPUO M YacTOoTa KoJieOaHu B Kojie0aTeIbHOM KOHTYpE, 3apsi
U cuja TOKa B MPOLECCEe TapPMOHMYECKUX DJIEKTPOMArHUTHBIX KoJIeOaHHM, (OKYCHOE PpacCTOSIHUE M OINTHYECKas CHJia JIMH3bI, NMPU OMHCAHUU
MPaBUWJIBHO TPAKTOBATh (PU3UYECKHUI CMBICI HCIOJIb3yEMbIX BEIMUYMH, WX 0003HAYEHHS U €IUHHUIIBI, YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIINE TaHHYIO
(bu3MYECKyIO BEIMUUHY C IPYTUMU BETUYUHAMU;

OTHCHIBATh U3YUYEHHBIE KBAHTOBBIE SBJICHUS U MPOIECCHI, UCIONB3Ys (PU3NYECKUE BETMUUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJIHBI
MW 4acToTa CBETa, HHEpPrus W UMITYyJIbC (OTOHA, MEpHOJ NOJypachaja, HEprusl CBA3M ATOMHBIX sJep, MPU OMHCAHUU TMPABUIBHO TPAKTOBAThH
(bu3znyecKuil CMBICT HCIOIb3yEMbIX BEJTMYMH, UX 0003HAYCHUS U €IUHUIIbI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIONINE NTaHHYIO (DU3HUECKYIO0 BEJIMYUHY C
JIPYTMMHU BETUYMHAMU, BBIYUCIISTh 3HAaUeHNE (PU3MUYECKOI BEIMYMHBL;

aHAJIM3UPOBATh (PU3MUYECKUE MPOLIECCHl U SBICHHS, UCIONb3ysd (U3NYECKHe 3aKOHbI U MPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U
MapajuiebHOTO COSAMHEHUS POBOJAHUKOB, 3akoH J[oyns—JIeHIa, 3aKkoH 3IeKTPOMarHuTHOM MHAYKLWHU, 3aKOH MPSMOJIMHEHHOTO PacIpOCTpaHeHuUs
CBETa, 3aKOHBl OTPAKEHHUS CBETAa, 3aKOHBI MPEIOMJICHHUS CBETa, ypaBHeHHe DWHIITeHHA i (hoTodddekra, 3aKOH COXpAaHEHHUS SHEPTHH, 3aKOH
COXPAaHEHHUsI UMITyJIbCa, 3aKOH COXPAHEHUS IEKTPUUECKOIO 3apsja, 3aKOH COXpaHEHMs] MAacCOBOTO 4YMCIA, MOCTYJaTel bopa, 3aKOH pajinoakTUBHOIO
pacraja, Ipy 3TOM pa3nyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBHS (TpaHMIIbl, 00JIaCTH) MPUMEHUMOCTH;

ONpeNIeNATh HallpaBJIeHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIsI IPOBOJHUKA C TOKOM, CHIIbI AMniepa u cuiibl JlopeHia;

CTPOMTH U OIHCHIBATh H300pa’keHHe, CO3/1aBaeMoe MJIOCKUM 3€pKajioM, TOHKOW JIMH30M;



BBITOJIHATH AKCIIEPUMEHTHI 10 UCCIICAOBAHUIO (PM3UUECKUX SBJICHUN W MPOLIECCOB C MCIOJBb30BAaHUEM IMPSIMbIX M KOCBEHHBIX M3MEPEHUN: TIPU
3ToM (OpMyYNIHUPOBATh NpoOIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCHEPUMEHTA, COOMpATh YCTAaHOBKY M3 MPEIOKEHHOTO 000pyI0BaHUS, TPOBOJAUTH
OTIBIT ¥ (POPMYITUPOBATH BBIBOJIBL;

OCYIIECTBIISATH MPSMBIE U KOCBEHHbIC H3MEPEHHS (PU3MUECKUX BEIUYHH, IIPH 3TOM BHIOMPATh ONTUMAIIBHBINA CIIOCOO M3MEPEHHUS U UCTIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKU IIOTPEIIHOCTEN U3MEPEHUN;

MCCIIEI0BATh 3aBUCUMOCTH (PM3MUECKUX BEIMYMH C MCIIOJIb30BAHUEM MPSAMBIX H3MEPEHHUI: IPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH
Pe3yIbTATHI MOJYYCHHOH 3aBUCUMOCTH (PU3UYECKUX BETMYMH B BUJIC TAOIHII U TPAQHKOB, A€TaTh BBIBOABI 110 pe3yIbTaTaM HUCCIICAOBAHUS;

coOmoaaTe nmpaBuia 0€30MacHOTO TpyJa MPH MPOBEACHUHM HCCIEIOBAaHHMNA B PaMKax y4eOHOTO SKCIEPUMEHTa, y4eOHO-UCCIET0BATEIBCKOW H
IIPOEKTHOM /I€ATENbHOCTHU C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00OpaTOPHOTO 000PYAOBaHMUS;

pemarh pacy€THbIE 3aJ]a4l C SIBHO 33JaHHOM (PU3MUYECKO MOJIENbIO, UCHOJB3Ys (PM3NUYECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJN3a YCIOBUS
3aauu BBIOMPATh (DPU3UYECKYI0 MOJIENb, BBIIENATH (PU3MUECKHE BETUYMHBI U (POpMysbl, HEOOXOMUMBIE Il € PEelIeHHUs, TMPOBOIUTH Pacu€Thl U
OIICHUBATh PEATLHOCTH MOJyYEHHOTO 3HAYCHUS (PH3UUECKON BEITHIUHEI;

pelarh KayecTBEHHbIE 3a/ay: BBICTPAMBAaTh JIOTMUECKH HEMPOTHUBOPEUYMBYIO IIETMIOYKY PACCYXJEHUH C OMOpOM Ha H3YYEHHbIE 3aKOHBHI,
3aKOHOMEPHOCTH U (pr3NUecKue sBJICHUS;

WCIIOJH30BATh MPH PEHICHUH y4eOHBIX 33]]a4 COBPEMEHHBIE NH(OPMAIIMOHHBIE TEXHOJOTUH IS TIOMCKA, CTPYKTYPHUPOBAHHUSI, HHTEPIIPETAIIH H
MPEJCTaBICHUS YIeOHON M HAYYHO-TIONMYIISIPHONW WH(OpPMAINH, TIOTYIeHHOW W3 Pa3iIMYHBIX MCTOYHHKOB, KDUTHUECKH aHAJIM3UPOBATH IMOTyIaeMYIO
nH(pOpMaLHIO;

OOBSICHATH TPHHIWIBI JNEHCTBHS MAalIWH, MPHOOPOB M TEXHHUYECKUX YCTPOWCTB, pa3iiMyaTh YCJIOBHS HMX OE30MAaCHOTO HCIOJIh30BAHUS B
IMOBCETHEBHOM KH3HU,

MIPUBOJIUTH IPUMEPHI BKIIaJa POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B 00BICHEHUE MTPOILIECCOB OKPYXKAIOIIEro MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3UKE B MOBCETHEBHOMW JKM3HU JJIsi oOecmiedeHus: 0e30MacHOCTH NpH oOpalieHuu ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, I COXPAHEHUS 3/I0POBbS U COOJIIO/IEHUSI HOPM HKOJIOTUYECKOTO MOBEACHUS B OKpYXalOIIel cpee;

paboTaTh B IPYIIE C BHIMOJIHEHUEM PA3IUYHbIX COLUATIbHBIX POJICH, IIIAHUPOBATh PabOTy IPYIIIbI, PAIIMOHATIBLHO PAaCHpPEeNiaTh 00S3aHHOCTU U
IUIAHUPOBATh JIEATENbHOCTh B HECTAHAAPTHBIX CHUTYallMsX, aJeKBAaTHO OLIGHMBAaTh BKJIAJ KaKJIOTO U3 YYAaCTHHUKOB TIPYIIbl B pEIICHHE
paccMatrpuBaeMoil mpooIeMbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMeHoBaHue pa3aeaoB u TEM MPOrPaMMbl KonuuectBo vacos DnexTponHbie (1dpPOBbIC) 00pa30BaTEIILHBIC
/1 Bcero  KonrtpomabHble [TpakTrueckue peCypChl
paboThl paboTsl
Pazngen 1. ®PUSUKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®wusuka ¥ METO/IbI HAYYHOTO TTO3HAHHMS 2 0 0 bubmuoreka IIOK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kwunemaruka 5 0 0 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 7 0 0 bubnunoreka [IOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 bubmuoreka IOK https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUMKA
3.1  OcHOBBI MOJNIEKYIIIPHO-KHHETHYECKOW TEOPHU 9 0 1 bubmuoreka IOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHI 10 1 0 bubmuoreka IOK https://m.edsoo.ru/7f41bf72
3.3 ArperarHbie cocTosiHUS BemecTBa. Pa3oBbie 5 0 0 bubnuoreka IOK https://m.edsoo.ru/7f41bf72
IePEeX0/Ibl
Hroro mo pazgeny 24
Paznen 4. DJIEKTPOJIUHAMUKA
4.1 DiekrpocTaTuka 10 0 1 bubmuoreka IIOK https://m.edsoo.ru/7f41bf72
4.2  TlocTosHHBIN 3eKTpUUecKuii TOK. Toku B 12 1 1 bubmuoreka IIOK https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpeiax
Utoro no pazneny 22
PesepBHOE Bpems 2 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 4
11 KIIACC
Ne /it HawnmenoBanmne pa3acioB U TEM IIpOrpaMMBbl KomanuectBo yacoB aﬂeKTPOHHBIe (L[I/I(prBBIe) 06pa3OBaTCJ'ILHI)Ie PECYPCHI

Bcero Kontponbnsie paboter [Ipaktudeckue paboThI

Pazgea 1. JIEKTPOJIUHAMMUKA
11 MaruauTtHoe noJie. DICKTPOMArHUTHAS HHTYKITUS 11 1 3 bubnmroreka LIOK https://m.edsoo.ru/7f41c97c


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

Ne n/m HaumeHnoBanue pa3nenoB U TeM IPOrpaMMBbL KonnuectBo yacos OnexTpoHHbIe (LIU(POBBIE) 00pa30BATEIBHBIE PECYPCHI
Beero KontponbHele pabotel IIpaxkTudeckue paboTbl

Hroro o pazueny 11

Pazpnen 2. KOJIEBAHUSA U BOJIHbBI

2.1  MexaHHUYECKHE U dJICKTPOMArHUTHBIC KoneOanuss 9 0 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
2.2 MexaHHYECKHE U DJICKTPOMATHUTHBIC BOJTHBI 5 1 0 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
23 Omruka 10 0 3 bubmmorexa ITOK https://m.edsoo.ru/7f41c97c
Hroro mo pasueny 24

Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH

3.1 OcHOBBI CICLIMATIBLHOW TEOPUU OTHOCUTEIbHOCTH 4 1 0 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

Paznen 4. KBAHTOBASI ®U3UKA

41  DneMeHThl KBAHTOBOM ONITHKU 6 0 0 bubnuorexa [IOK https://m.edsoo.ru/7f41c97c
42  Crpoenue aToma 4 0 0 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
43  ArtoMmHOE Sapo 5 0 0 bubnuoreka [IOK https://m.edsoo.ru/7f41c97c
Hroro no pasueny 15

Pa3znen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1  DneMeHThI aCTPOHOMHUH U acTPOPHU3UKH 7 1 0 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
Hroro no pasnmeny 7

Paznea 6. OGOBIAIOLIEE IOBTOPEHUE

6.1  Oo6oOmaromee MOBTOPCHUE 4 0 0 bubnuoreka IIOK https://m.edsoo.ru/7f41c97c

Uroro no pazneny
Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68 4 7

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne Tema ypoka KonnuecTBo yacos [Hara DNeKTpOHHBIE U(PPOBBIE


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

n/n

10

11

12

13

14

15

®dusuka — Hayka o npupoje. Hayunble METOIbI MO3HAHUS
OKPYXKAIOILEro Mupa

Pounb 1 MecTo (pu3uku B GOpMHPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTHHBI MUDPA, B IPAKTUYECKOM NEATEIBHOCTH
NI

Mexannueckoe nBuxkeHnue. OTHOCUTEIbHOCTh
MEXaHUYECKOTO ABMKeHus. [lepemenienue, ckopocTb,
YCKOpEHUe

PaBHOMEpPHOE TPAMONMHENHOE IBUKEHHE

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE

CBoboaHoe mageHre. Y CKoOpeHrue CBOOOTHOTO TaICHHS

KpuBosmHeliHoe nBuxkenue. J[BM>keHre MaTepUAIbHON TOUKH

10 OKPY>KHOCTH

[Tpuniun otHocuTensHOoCTH ["anunes. MHepuunanbHbie
cuctemsl otrcuera. [lepBriii 3akoH HproToHA

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropow
3akoH HploTOHA /17151 MaTepuanbHOW TOUKU

Tperuu 3akoH Hpl0TOHA 1J1s1 MaTEpUAIbHBIX TOUYEK

3akoH BceMupHoro TsaroteHud. Cuna tsoxectu. [lepBas
KOCMHYECKasi CKOPOCTh

Cuna ynpyrocru. 3akoH ['yka. Bec tena

Cuna tpenus. Koapduuuent tpenus. Cuna conpoTUBICHUS
MIPH IBIKEHUH TeJia B )KUIAKOCTH WJIH ra3e

[TocTynarensHoO€ ¥ BpamaTeabHOE ABUKEHUE aOCOTIOTHO
TBEPAOTO Tena. MomeHT cuibl. [1eyo cunbl. YcnoBus
paBHOBECHS TBEPAOIO Tea

I/IMHyJ'ILC MaTCpHaHBHOﬁ TOYKH, CUCTCMbI MAaTCPUATIbHBIX
TOYCK. I/IMHyJ'IBC CHIIBL. 3aKOH COXpaHCHU UMITYJIbCA.

1

Bcero KonTpoibHbIE
paboTsl

0

[IpakTueckue
paboThI

0

W3yUYECHHUS

05.09.2023 bubmmoreka [JOK
https://m.edsoo.ru/ff0c32e2

07.09.2023 bubmmoreka [JOK
https://m.edsoo.ru/ff0c33e6

12.09.2023 Bubmuorexa [TOK
https://m.edsoo.ru/ff0c3508

14.09.2023 Bubnuoreka [IOK
https://m.edsoo.ru/ff0c3620

19.09.2023 Bubnuoreka IIOK
https://m.edsoo.ru/ff0c372e

21.09.2023 bubauoteka [JOK
https://m.edsoo.ru/ff0c39cc

26.09.2023 bubauoteka [JOK
https://m.edsoo.ru/ffOc3ada

28.09.2023 bub6mmoteka [IOK
https://m.edsoo.ru/ff0c3be8

03.10.2023 bub6mmoteka [IOK
https://m.edsoo.ru/ffOc3be8

05.10.2023 bubaumoteka [IOK
https://m.edsoo.ru/ff0c3be8

10.10.2023 bubmmoreka [IOK
https://m.edsoo.ru/ff0c3d00

12.10.2023 bubnuoreka [JOK
https://m.edsoo.ru/ff0c3el8

17.10.2023 bubmumoreka [JOK
https://m.edsoo.ru/ff0c3f76

19.10.2023 bubmumoreka [JOK
https://m.edsoo.ru/ff0c41a6

24.10.2023 bubmauoteka [JOK
https://m.edsoo.ru/ff0c43d6

o0pazoBaresbHbIE PECYPChI


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC

/11 Bcero Kontponensie Ilpaktuueckne —H3YICHHA 00pa3oBaTEIBLHBIC PECYPCE
paboThl paboThI

16

17

18

19

20

21

22

23

24

25

26

27
28

PeakTuBHOE NBMKEHUE

PaboTa u moutHOCTh critbl. Kunerndeckast sHeprust
MaTepuaabHOU Touku. Teopema 00 U3MEHEHUH KUHETUYECKO I
SHEPIrUH

[ToreHumaneHas sHeprus. [loTeHnnanpHas SHEPrus ynpyro
nepopMupoBaHHOU NpYyKuHBL. [loTeHIManpHas Heprus Tena
BOJIM3U OBEPXHOCTH 3eMIIH

[ToTeHnManbHbIe U HEMOTEHIMANIbHBIE CHUIbl. CBSI3b pabOTHI
HEMOTEHIIUAJIBHBIX CUJI C U3BMEHEHUEM MEXaHWUYECKOU
SHEPrUH CUCTEMBI TeJl. 3aKOH COXPAaHEHHS] MEXaHUUYECKOUW
SHEPIUH

JlabopaTtopHas paborta «lccnenoBanne cBsi3u pabOTHI CHUIIBI C
W3MEHEHUEM MEXAHUYECKOUW SHEPTUH TeJla Ha MPUMEPE
PacCTsDKCHHS PE3UHOBOTO KI'YTa)

KonTtponbHas padota o teme «Knunemarnka. JlnHamuka.
3aKOHBI COXPAHEHHUS B MEXaHUKE)

OCHOBHBIE TIOJIOKECHUS MOJICKYIISIPHO-KHHETHYECKOHN TEOPHH.
BbpoynoBckoe aemxenue. Juddy3us

XapakTep ABHKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIICCTRA.
Mogenu cTpoeHHS Ta30B, )KUIKOCTCH U TBEPIBIX TEI

Macca monekyn. KonnuectBo BemectBa. [loctosiHnas
ABoraapo

TennoBoe paBHOBecue. TeMmiiepaTypa u €€ U3MepeHue.
[Ixana Tremneparyp Llenbcus

Wneansheiii raz B MKT. OcnoBHoe ypaBHeHne MKT

AGcoutoTHas TeMIlepaTypa Kak Mepa cpeHel KWHEeTUYEeCKOn
SHEPIrUM JBWKEHUS MOJIEKYJ. YpaBHeHHe MeHeneesa-
Knaneiipona

3axoH /lanpToHa. ['a30BEIC 3aKOHBI
JlaboparopHas pabota «lccnenoBanre 3aBUCIMOCTH MEXTY

26.10.2023 bubmuoreka [IOK
https://m.edsoo.ru/ff0c4502

07.11.2023 Bbubmuoreka [{OK
https://m.edsoo.ru/ff0c461a

09.11.2023 Bbubmuoreka [{OK
https://m.edsoo.ru/ff0c478c

14.11.2023

16.11.2023 butmmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21.11.2023 bub6mmoteka [IOK
https://m.edsoo.ru/ffOc4dc2

23.11.2023

28.11.2023

30.11.2023

05.12.2023 bubmuoteka [{OK
https://m.edsoo.ru/ffOc4fde

07.12.2023 bubmuoteka [{OK
https://m.edsoo.ru/ff0c51le

12.12.2023
14.12.2023


https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

n/n

29

30

31

32

33

34

35

36
37
38

39

40

41

42

43

Tema ypoxka

nmapaMeTpaMu COCTOAHUSA PA3PCIKCHHOTO ra3a»

N3omporieccsl B HacIbHOM ra3e U uX rpadudeckoe
IIPEACTABICHUE

BuyTrpeHnHss sHeprus TepMOIMHAMAYECKOW CUCTEMBI U
crniocoObI € m3mMeHenus. KonndyecTBo TerioTsl u padora.
BuyTpeHHss dHEprus 0JTHOATOMHOTO HACAIBHOTO ra3a

Buaer Tennonepenaun

VenbHasg TEIIOEMKOCTE BenlecTBa. KOJIM4ecTBO TEINIOTHI
IpH Terionepenaye. AauadbaTHeIN npoiece

[IepBblit 3aKOH TEPMOJMHAMUKH U €T0 IPUMEHEHHE K
n30Iponeccam

HeobpaTtumocts nporieccoB B npupojae. Bropoit 3akon
TEPMOJUHAMHUKN

[Tpunmun nevicreus u KII/I TermoBoi MammHbI

Hukn Kapuo u ero KIIJ]
DKOJIOTHYECKHE TIPOOJIEMBI TEIIJIOIHEPT € THKN

O6o06maromuii ypok «MoutekymsipHas ¢puzuka. OCHOBBI
TEPMOIMHAMHUKIY

KounTponbnas paborta no teme «MonekyinspHas pusuka.
OCHOBBI TEPMOAUHAMHUKID)

Hapoo6pa30BaHHe 1 KOHACHCAaIus. I/IcnapeHHe 1 KUIICHUC

AOCOIIOTHAS M OTHOCUTEJIbHAS BIAXKHOCTH BO3yXa.
Haceimennsii map

Tsepnoe teno. Kpucramnuyeckue u amopdHsie Tena.
AHU30TpONNUS CBOMCTB KPUCTAIIOB. JKHIKNE KPUCTAIIIBI.
CoBpemeHHbIE MaTepuallbl

[InaBneHue u KpucTauM3alus. Y aenbHas TeIoTa
riaBienus. CyOmumanst

KonnuectBo yacos

Bcero KonTpoibHbIe
paboTsl
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 0
1 1
1 0
1 0
1 0
1 0

[IpakTueckue
paboThI

[Hara DneKTpoHHbIE HU(POBBIC

W3y4YECHHUS

19.12.2023 Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c570e

21.12.2023 bubmauoteka [JOK
https://m.edsoo.ru/ff0c5952

26.12.2023 bubmmoreka [IOK
https://m.edsoo.ru/ff0c5c36

28.12.2023 bubmumoreka [IOK
https://m.edsoo.ru/ff0c5c36

09.01.2024 Bbubnmoreka [[OK
https://m.edsoo.ru/ffOc5efc

11.01.2024 Bbubaunoreka [IOK
https://m.edsoo.ru/ff0c6230

16.01.2024 butmmoreka [JOK
https://m.edsoo.ru/ff0c600a

18.01.2024
23.01.2024

25.01.2024 bub6mmorexa [IOK
https://m.edsoo.ru/ff0c6938

30.01.2024 bubmmoteka [IOK
https://m.edsoo.ru/ff0c6a50

01.02.2024 bu6muoteka [{OK
https://m.edsoo.ru/ff0c63b6

06.02.2024 bubmuoteka [{OK
https://m.edsoo.ru/ff0c64d8

08.02.2024 bubmmoteka [{OK
https://m.edsoo.ru/ff0c65f0

13.02.2024 bubmmoreka [IOK
https://m.edsoo.ru/ff0c6708

oOpazoBaresbHbIE PECYPChHI


https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC

/11 Bcero Kontponensie Ilpaktuueckne —H3YICHHA 00pa3oBaTEIBLHBIC PECYPCE
paboThl paboThI
44 YpaBHeHHE TEIUIOBOTrO OanaHca 1 0 0 15.02.2024 bubGmuoteka [IOK
https://m.edsoo.ru/ff0c6820
45 Dnextpuzanus TN DIEKTpUUECKUH 3apsii. [[Ba Buma 1 0 0 20.02.2024 bubmmoteka [IOK
AIIEKTPUYCCKHX 3apPS/I0B https://m.edsoo.ru/ff0cébcc
46 TIpoBOTHUKH, TUIICKTPUKH U TIOTYIIPOBOTHUKA. 3aKOH 1 0 0 22.02.2024 budmuoteka [JOK
COXpaHEHHS AIICKTPHUESCKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 Bzaumopeuctue 3apsaaoB. 3akoH Kynona. Toueunbin 1 0 0 27.02.2024 buomuoteka [JOK
AIIEKTPUUYCCKHUH 3apsijT https://m.edsoo.ru/ff0c6ce4
48 Hanpspk€HHOCTB dNIEKTpUdIecKoro mostst. [TpuHimm 1 0 0 29.02.2024 bubmumoreka [IOK
CYIEPIIO3UIIHH JICKTPUUYCCKUX ToJeH. JInHuu https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTH
49 PaboTa cuII dIIeKTpOCTaTHIecKoro mours. [lotermnman. 1 0 0 05.03.2024 Bubmmoteka [IOK
Pa3HOCTP MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
50 TIpOBOJHWKH M AUAIIEKTPUKH B AIEKTPOCTATUIECKOM TIOJIE. 1 0 0 07.03.2024 Bubmmoteka [IOK
JIvaekTprUecKas POHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 DnekrpoeémkocTh. Konaencarop 1 0 0 12.03.2024 bubamoreka [[OK
https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTh TNIOCKOTO KOHACHCATOpA. DHEPTHUS 1 0 0 14.03.2024 butmmoreka [JOK
3apsHKEHHOTO KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopnas padota "M3mepeHue 3JeKTpoEMKOCTH 1 0 1 19.03.2024
KoHAeHcaTopa"
54 TlpuHnwn nedcTBHS ¥ MPUMEHEHHE KOHJICHCATOPOB, 1 0 0 21.03.2024
KOITUPOBAJILHOTO ariapara, CTPyHHOTO IpUHTEpa.
DreKTpocTaTHUECKas 3aluTa. 3a3eMIICHHAE dICKTPOTIPHOOPOB
55 DnexTpuueckuil TOK, YCIOBUS €r0 CYIIECTBOBAHHUS. 1 0 0 02.04.2024
[Mocrostubiii Tok. Cuina Toka. Hanpspbkenue. ConpoTHBIICHHE.
3akoH OMa Juist y4acTka 1enu
56 IlocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEAUHEHNE 1 0 0.5 04.04.2024 butmumoteka [IOK
poBOIHUKOB. JIaGopaTopHas pabota «l3ydyeHue https://m.edsoo.ru/ffOc74f0
CMEIIAHHOTO COEMHEHHUSI PE3UCTOPOBY
57 PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO TOKa. 3aKoH J[xoyrsi- 1 0 0 09.04.2024 BbubGmumoteka [IOK


https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

Ne Tema ypoxka KonunuecTBo yacos Hara DneKTpoHHbIE TH(PPOBBIC
/11 Bcero Kontponensie Ilpaktuueckne —H3YICHHA 00pa3oBaTEIBLHBIC PECYPCE
paboThl paboThI
Jlenna https://m.edsoo.ru/ff0c7838
58 3akon Oma Jis MOJTHOM (3aMKHYTOM ) AJIEKTPUICCKOM LISTTH. 1 0 0.5 11.04.2024 bubGmmoteka [IOK
Kopotkoe 3ambikanue. JlaboparopHas padota «/3mepenue https://m.edsoo.ru/ff0c7ae0
O/1C ucTouHuKa TOKa U €ro BHYTPEHHETO CONPOTUBIICHUS
59 DnekTpoHHas MPOBOAUMOCTE TBEPIBIX METALIOB. 1 0 0 16.04.2024
3aBUCUMOCTB CONPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.
CBepXmpoBOIMMOCTh
60 DnexkTpuuecKuH TOK B Bakyyme. CBOUCTBA AIIEKTPOHHBIX 1 0 0 18.04.2024
My4KOB
61 IlosynmpoBOAHUKH, WX COOCTBEHHAS U TIPUMECHAs 1 0 0 23.04.2024 budmuoteka [JOK
npoBoAuMOCTh. CBOKMCTBA P—N-Miepexoia. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
62 DnexTpHUYECKHUH TOK B PACTBOPAX M paCIUIaBax JICKTPOIUTOB. 1 0 0 25.04.2024 bubauoteka [JOK
DIEKTPOJUTHYECKAS TUCCOIMAIINSA. DIIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 DnekTpudeckuu TOK B razax. CaMOCTOSTEIbHBIA U 1 0 0 30.04.2024 but6mmoteka [IOK
HECaMOCTOSATENbHBIN pa3psa. Momuus. [Tnasma https://m.edsoo.ru/ff0c84ae
64 DnexTpudeckue NPUOOPHI U YCTPONUCTBA U UX MTPAKTUIECKOE 1 0 0 02.05.2024 bubmuoteka [{OK
npuMeneHwue. [IpaBuia TeXHUKH 6€30MacHOCTH https://m.edsoo.ru/ff0c86fc
65 OO6o6maronuit ypok «IeKTPOIUHAMHUKA» 1 0 0 07.05.2024 bu6muoteka [{OK
https://m.edsoo.ru/ff0c88be
66 KontpoapHas paboTta o TeMe «DJIEeKTPOCTaTHKA. 1 1 0 14.05.2024 bubmmoreka [JOK
IToCTOSIHHBIH SIIEKTPHUYCCKH TOK. TOKH B pa3InYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblil ypok. KonTponbnas paboTa o teme 1 1 0 16.05.2024 bubnuoteka [IOK
"DOnexTpoauHamMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O600maromuii ypok no temam 10 kitacca 1 0 0 21.05.2024 bub6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4


https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne Tema ypoka KonuuectBo gacos Hata OneKTpoHHbIE U(POBLIE
n/m Bcero Kontponbhbie —Ilpaktnueckue —H3YICHUA 00pa3oBaTe/bHbIE PECYPCHI
paboTh paboThI
1 TlocrostHHBIE MArHMTHI M UX B3aUMOICHCTBIE. MarHUTHOE TOJIC. 1 bubmmoreka [{OK
BekTop MarHuTHOM UHAYKIMH. JINHUYM MarHUTHOM WHIIYKIUH https://m.edsoo.ru/ff0c9778
2 MarHuTtHOE 1oJie TIPOBOJHKKA ¢ TOKOM. OmbIT Dpcrea. 1 bubnunorexa LIOK
B3aumoeiicTBre POBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas pabota «/3ydeHne MarHUTHOTO IMOJIST KATYIIKH C 1 1 bubmmoreka [JOK
TOKOM» https://m.edsoo.ru/ff0c98fe
4 JleficTBME MarHUTHOTO TIOJIs HA MPOBOAHUK ¢ ToKoM. Crita Ammepa. 1 1 bubnuoreka [JOK
JlabopatopHnas pabota «lccaemoBanue AeHCTBUS TOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM)
S  JleficTBHE MAarHUTHOTO TOJIS HA IBUXKYIIYIOCS 3apsSKEHHYIO YacTHUILY. 1 bubmuorexa [JOK
Cwuua Jlopenna. Pa6ota cuer Jlopenia https://m.edsoo.ru/ff0c9df4

6  DnekrpoMarHuTHas HHAYKIHUA. [IOTOK BEKTOpa MAaTHUTHOW UHIYKIMHA. 1
OJIC mHaykuuu. 3aKOH 3JeKTpoMarHuTHOW nHAykun dapanest

7 JlaboparopHas pabota «lccrienoBaHue sIBICHHS SIEKTPOMArHUTHON 1 1 bubmuoreka IIOK
HHIYKITHID https://m.edsoo.ru/ff0cal50

8  UuayktuBHOCTD. SIBacHMEe camouHAyKIuU. DJIC caMOMHIYKIHH. 1 bu6mmoreka [IOK
DHEpPrusi MarHUTHOTO TOJIS KATYIIKH C TOKOM. DJIeKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
mnoJje

9  TexHuYecKHe YCTPONUCTBA M UX MPUMEHEHHE: MIOCTOSIHHBIC MATHUTBI, 1

OJICKTPOMArHUThI, 3JICKTPOABUI'ATCJIb, YCKOPUTEIIN DJICMCHTAPHBIX
YaCTHll, ”THAYKIIHOHHAs I1€Yb

10 O6o6rmatommuii ypok « MarHuTHOE 1M0JIe. DIEKTPOMArHUTHAS 1 bu6mmoreka [JOK
WHIYKITHS https://m.edsoo.ru/ff0cab82
11 KowuTtponbHas padota o reme «MaruutHoe mojie. Dnekrpomaruuthas 1 1 bubnuoreka [IOK
WHIYKITHS https://m.edsoo.ru/ff0cad58
12 CBoGomHbIe MexaHHYECKHE KoJeOaHus. [ apMOHHYECKHEe KOIeOaHHsI. 1 bubnuoreka [IOK
VYpaBHeHHe rapMOoHUYecKUX KojeOanuii. [IpeBpaienue sneprun https://m.edsoo.ru/ffOcaf06
13 JlabGopartopHast pabota «MccnenoBaHue 3aBUCHMOCTH Tepuoa Majipix 1 1

Kosie0aHU Tpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a»
14 KonebatenbHbIH KOHTYp. CBOOOTHBIE AIEKTPOMAarHUTHEIEC KoneOanus 1 bubnuorexa [IOK


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
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

n/m

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Tema ypoka

B UJCATHHOM KOJIeOaTeTbHOM KOHTYpe. AHAIOTUS MEXIY
MEXaHHUYECKUMH U AJIEKTPOMArHUTHBIMH KOJIEOaHUAMU

®opmyna ToMmcoHa. 3aKOH COXpPAHEHUS SHEPTUU B UI€ATTbHOM
KoJ1e0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxaromux Kojebanusx. BeiHyx1eHHbIE
MexaHuueckue kosebanus. Pezonanc. BoinyxnenHbie
AJIEKTPOMAarHUTHbIE KoJeOaHus

IlepemennbIn Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIM TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTY/IHOE U JIEWCTBYIOIIEE 3HAUEHUE CHUIIBI
TOKA W HAIIPSHKEHUS

Tpanchopmarop. [IponszBoacTso, nepenada u norpedaeHue
ANEKTPUYECKON SJHEPTUU

YCTpoHCTBO M MPAKTUUECKOE TPUMEHEHUE AIEKTPUUECKOTO 3BOHKA,
reHepaTropa NEPEMEHHOr0 TOKa, IMHUH 3JeKTpoIepeaayd

DKOJIOTHYECKHE PUCKU IIPU MPOU3BOCTBE 3eKTposHepruu. Kynbrypa

HCIIOJIb30BaHMs SJICKTPOOHEPTHUU B MOBCEIHEBHOM KM3HU

MexaHn4deckre BOJIHBI, YCIOBUS pacnpocTpanenus. [lepuos.
CKOpOCTh pacrpocTpaHEHHUs U AjiMHa BOJIHBL [lonepeyunbie u
IIPOJIOJIbHBIE BOJTHBI

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa

BHGKTpOMaFHI/ITHI)Ie BOJIHBI, UX CBOHMCTBA U CKOPOCTh. IIxana
QJICKTPOMAIrHUTHBIX BOJIH

[IpuHIUIIBI paANOCBA3HU U TEIEBUACHUA. Pa3BuTHE CPeACTB CBA3H.
Pamnomgokanus

KonTponsnas paborta «Konebanus u BOJIHBD

[IpsamonuHENHOE pacpoCTpaHEHNE CBETA B OJTHOPOJIHOM cpelie.
Toueunslii ©CTOUHUK cBeTa. JIyd cBera

OTpa)KeHI/IC cBeTa. 3aKOHBI OTpaKCHHUA CBCTA. HOCTpOCHI/Ie
I/I306pa)KCHI/II/IVB IIJIOCKOM 3€pKajic

IIpenomiienue ceera. [lonHoe BHyTpeHHee oTpaxenue. IIpenensHbin

KonunuectBo wacoB

Bceero Kontponbuble
paboThI

Jlata

[Mpaktnueckue H3YICHUA
paboThI

OneKTpoHHbIE U(POBLIE
00pa30BaTeNIbHBIE PECYPCHI

https://m.edsoo.ru/ff0cb820

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

bubmmoreka [{OK
https://m.edsoo.ru/ffOcbb86

bubmmoreka [{OK
https://m.edsoo.ru/ffOcbd34

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc6f8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bu6nmoreka [JOK


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
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

Ne Tema ypoka KonuuectBo yacos Hata OneKTpoHHbIE U(POBLIE
n/m Bcero Kontponbhbie —Ilpaktnueckue —H3YICHUA 00pa3oBaTeIbHEIC PECYPCHI
paboTh paboThI
YTroJI MMOJTHOTO BHYTPEHHETO OTPaKECHHUSI https://m.edsoo.ru/ffOcd 716
29 JlaboparopHas pabora «3MepeHune mokasaresst peOMICHHUS 1 bubnmoreka [JOK
CTeKJIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl ITocTpoeHue u3oOpakeHuii B tuH3e. POpMyiia TOHKOM JTMH3BI. bubnuorexa [JOK
VYBeUYCHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 Jlaboparopuas pabora «McciaenoBanue CBOWCTB H300pakeHHiA B 1
JIMH3aX»
32 Jlucnepcus cBeta. CoXHBI cOCTaB Oenoro cBeta. L[Ber. 1
JlabopaTtopHas pabota «HabmroieHre nucrepcuu cBeTa»
33 Uutepdepennus ceera. JJudpaxuus ceera. Judpakiunonnas pemerka bubnuorexa [JOK
https://m.edsoo.ru/ff0ced22
34 Tlomepe4yHocTh cBeTOBBIX BOJH. [lomsipu3sanus cBera bu6morexa [IOK
https://m.edsoo.ru/ff0cf02e
35 Onruyeckre TpUOOPHI U YCTPONCTBA U YCIIOBHUS MX 0€301TaCHOTO
MIPUMEHEHUS
36 I'paHHUIBI IPUMEHUMOCTH KJIaCCHYECKOW MeXaHHUKH. [TocTyaTer bubmuorexa [JOK
CIENUATBHON TECOPHH OTHOCHTEIBHOCTH https://m.edsoo.ru/ff0cf862
37  OTHOCHTEIBHOCTH OJIHOBPEMEHHOCTH. 3aMeUIEHUE BPEMEHH U bu6mmoreka [IOK
COKpAIIlEHUE THHBI https://m.edsoo.ru/ffOcfa42
38 DuHeprus U UMITYJIbC PEIATHBUCTCKON 4aCTHIIBL. CBsI3b MacChl C bubmuorexka [JOK
SHEPrUer U UMITYJIbCOM. DHEPrus MOKOS https://m.edsoo.ru/ffOcfc68
39 KourposbHas pabora «Onrruka. OCHOBBI CIEIHATBHON TEOPUH 1 bubmuorexka [JOK
OTHOCHTEJILHOCTHY https://m.edsoo.ru/ffocf6f0
40 ®oronsl. Dopmyna [Tnanka. DHEPrust U UMITYIILC POTOHA bubnunoreka [JOK
https://m.edsoo.ru/ffOcfel6
41 OrkpeiTre u uccaenoBanue potosddexra. Ompithl A. I'. CroseroBa bubnunoreka [JOK
https://m.edsoo.ru/ffOcffc4
42 3akousl poTordderra. YpaBuenue DviHinrerna mis Gortodpdexra. bubnunoreka [JOK
«Kpacnas rpanuna» Gortosdpdexra https://m.edsoo.ru/ff0d015e
43 JlaBnenwue ceeta. Onbitel I1. H. JIebeneBa. XuMudeckoe IEHCTBHE bubnmuoreka [JOK

CBCTa

https://m.edsoo.ru/ff0d04a6


https://m.edsoo.ru/ff0cd7f6
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Ne Tema ypoka KonuuectBo yacos Hata OneKTpoHHbIE U(POBLIE
n/m Bcero Kontponbhbie —Ilpaktnueckue —H3YICHUA 00pa3oBaTe/bHbIE PECYPCHI
paboTh paboThI
44 TexHWUYECKHE YCTPOWCTBA U MPAKTHYCCKOE IPUMCHCHHUE! 1
(dboTorMeMeHT, GOTOAATYNK, COTHEUHAsT OaTapesi, CBETO U0,
45 Pemenue 3a1a4 1o teMe «DIEMEHTHI KBAHTOBOM OITUKU 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0d0302
46  Mouens atoma Tomcona. OmbiTel Pesepdopaa o paccesHuro o- 1 bubnuorexa [JOK
yactuil. [lmaHnerapHas Mojenb aToma https://m.edsoo.ru/ff0d091a
47 Tlocrtynatsl bopa 1 bubnunorexa [IOK
https://m.edsoo.ru/ff0dOafa
48 W3znydenue u moroiieHre GOTOHOB MPH MEPEXO0JIe ATOMA C OTHOTO 1 bubnunorexa [IOK
YPOBHS SHEPTHH Ha JIpyroil. Busl criekTpoB https://m.edsoo.ru/ff0dOafa
49 BonHoBbIe cBOMCTBA YacTHIl. BonHsel e bpowisa. KopnyckynspHo- 1 bubmorexa [IOK
BOJIHOBOW Ayasin3M. CIOHTaHHOE M BBIHY)KJICHHOE U3JTyUCHUE https://m.edsoo.ru/ff0dOca8
50  OtkpsiTue pagnoakTuBHOCTH. OTBITE Pe3epdopaa mo onpeaencHuto 1 bubmuorexa [JOK
cocTaBa paJMOAKTHBHOTO M3ITydCHHUS https://m.edsoo.ru/ffod0fd2
51 CgowcrBa anb(ha-, bera-, raMMa-u3aydeHus. BiusHue 1
PalMOaKTHUBHOCTH Ha KUBBIC OPTaHU3MBbI
52 OTKpsITHE MPOTOHA U HEWTpOHA. M30TOMEI. Anbda-pacma. 1 bubmuoreka IIOK
DJIEKTPOHHBIM U TIO3UTPOHHBIN OeTa-pacnaa. ['aMma-u3nydeHne https://m.edsoo.ru/ff0d1162
53 DHeprus CBA3M HYKJIOHOB B sipe. SlaepHble peakiyn. SnepHbid 1 bubmuorexka [JOK
peakrop. I[Ipo6aeMbl, MepCIEeKTUBBI, IKOJIOTHYECKHE aCIIEKThI SIIEPHOU https://m.edsoo.ru/ff0d1356
SHEPTeTUKU
54 DnementapHbie YacTHIBI. OTKPHITHE TO3UTPOHA. METOIbI 1 bubmuoreka [JOK
HAOJIIO/ICHUS ¥ PETUCTPAIMH AJIEMEHTAPHBIX YacTHIl. Kpyriibiii cTo https://m.edsoo.ru/ff0d0e38
«DyHIaMeHTalbHbIe B3auMoAeucTBYs. EquHcTBO uznyeckon
KapTUHBI MUPa
55 Drambl pa3BuTHs acTpoHoMuH. [IpUKIaHOE 1 MUPOBO33PEHUECKOE 1
3Ha4YeHUE acTpoHOMHUU. Bun 38€31H0T0 Heba. Co3Be3nus, sIpKue
3BE3/1bI, IUTAHETHI, UX BUIUMOE JBMkeHHEe. COJTHEUHAs: CUCTeMa
56 Connue. ConneuHast akTuBHOCTh. Mctounuk sHeprun Connna u 38631 1
57 3BE3/bl, NX OCHOBHBIC XapaKTEPUCTUKH. 3BE3/IbI [NIABHOW

IIOCJIEN0BATENbHOCTU. BHyTpeHHee cTpoeHne 38€31. CoBpeMEHHbIE
IIPEJICTABJICHUSI O IPOMCXO0KIEHUU U 3BotoIK CoJHIIA U 3BE3]


https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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No
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58

59

60

61

62

63

64

65

66
67

68

Tema ypoka

Mneunsiii [Iyre — Hama I'anaktuka. Ilosoxxenue u 1Bu>xeHue
Connua B I'anaktuke. ['anaktuky. YEpHble ABIPHI B siApax rajlakKTUK

Bcenennas. Pasz6eranue ranaktuk. Teopust bonbiioro B3peiBa.
PenukroBoe n3nmyuenue. MertaragakTuka

Hepemennsie mpo6iieMbl acCTpOHOMUUT
KonTtponsHast pabota «97eMEHTHI aCTPOHOMHH U aCTPODUZUKI»

O6o0matomuii ypok. Poss pusmku u acTpOHOMHUN B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOMH, COLMAIbHON U 3TUYECKON chepax IesTenbHOCTH
YeJI0BEKa

O6o06maromuit ypok. Ponb 1 Mecto pusnku 1 acTpoHOMUU B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

O6o6maromuit ypok. Ponb ¢pusndeckoii Teopuu B GopMHUPOBAHUN
Mpe/iCTaBIeHU 0 GU3NYECKON KapTUHE MHpa

O6o6maromuit ypok. Mecto gusndeckoir KApTUHBI MHpa B 0011eM

PSY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEAICTAaBIECHUI O IPUpOIe

Pe3epBHbIil ypok. MarHUTHOE M0OJIE€. DIEKTPOMAarHUTHAS WHIYKIUS

PezepBHblil ypok. OnTuka. OCHOBBI ClIEIMATIBHON TEOPUU
OTHOCHUTEIIbHOCTH

Pesepnsiii ypok. KBantoBas ¢gusnka. DineMeHTl aCTPOHOMUH U
acTpopu3uKu

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

KonuuectBo yacoB Jlata

Bceero Kontponbuble
paboThI

68 4

[Mpaktnueckue H3YICHUA
paboThI

OneKTpoHHbIE U(POBLIE
00pa3oBaTeNIbHbIE PECYPChI

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


https://m.edsoo.ru/ff0d1784

