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IHHOACHUTEJIBHAA 3ATIMCKA

ITporpamma mo ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpelHEro oouero odpa3oBaHus pazpaboTaHa Ha OCHOBE MOJOXKEHUH M TpeOOBaHUM K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3zoBaTenbHO# nmporpaMmsl, peactaBieHHbx B PI'OC COO, a Taxxke ¢ yuérom (enepanbHoil paboueii mporpamMMbl
BOCIIUTaHMs M KOHLEMNIMU INpenoaaBaHus yuyeoHoro npeamera «Pusnka» B oOpa3oBaTenbHbIX opranusanusx Poccuiickoit denepanuu, peaansyrommx
OCHOBHBIE 00pa30BaTEIbHBIE TPOTPAMMBI.

ConeprkaHue IporpaMMsel o (U3MKE HAIPaBICHO HAa (OPMHUPOBAHUE €CTECTBEHHO-HAY4YHOH KapTHHbBI Mupa oOydvarommuxcs 10-11 kiaccoB mpu
o0yyeHnu ux ¢pu3nKe Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AEATEIBHOCTHOTO Noaxonaa. IlporpamMma no ¢usuke coorBercTByeT TpedoBanusim O@I'OC
COO Kk mniaHupyembIM JIMYHOCTHBIM, NPEIMETHBIM W METalpeAMETHBIM pe3ysibTaTaM OOYy4YeHHs, a TAaKKe YUYMThIBAET HEOOXOIMMOCTh peau3aliu
MEXITPEIMETHBIX CBSI3eH (PU3NKU C €CTECTBEHHO-HAYUYHBIMU Y4eOHBIMHU TIpeAMETaMH. B Hell onpenenstoTcsi OCHOBHBIE LIENH W3Y4YeHUs (PU3UKU HAa YPOBHE
cpeaHero o01ero oopazoBaHusl, INIAHUPYEMbIE PE3YJIbTaThl OCBOSHHSI Kypca (GU3UKHU: IMYHOCTHBIE, METAIPEMETHBIE, IPEeAMETHBIE (Ha 6a30BOM YPOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

e IUIAHUPYEMbIE pe3yJIbTaThl OCBOEHUS Kypca (pu3MKHU Ha 0a30BOM YPOBHE, B TOM YHCJIE ITPEIMETHbIE PE3YJIbTAThI 10 rojjaMm 00yueHuUs;
e cojepxanue yueOHoro npeamera «dusnkay 1o rojgaM oOydeHus.

du3nka Kak Hayka o HauOoJsiee OOIMX 3aKOHAX MPHUPOJbI, BHICTyNAs B KaueCTBE Y4eOHOro NpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJaJ B
crcTteMy 3HaHUN 00 okpyskatoriem mupe. LIIKoIbHBIN Kype GU3UKN — CHCTEMO0OPa3yIONIii 1151 €CTECTBEHHO-HAYYHBIX YIEOHBIX TPEAMETOB, TOCKOIBKY
(bu3nyeckre 3aKOHbI JIeKaT B OCHOBE IIPOLIECCOB U SIBIICHUH, H3ydyaeMbIX XUMHEH, Ouosiorueil, pusnyeckoit reorpadueit u acrponomueit. McnonszoBanue
1 aKTUBHOE ITPUMEHEHNE PU3NYECKUX 3HaHUH OIpeIeNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B Cepe IHEPreTUKH, TPAHCIIOPTA, OCBOECHUS
KOCMOCa, TIOJY4YEHHUs] HOBBIX MaTepUAIOB € 33/1aHHBIMU CBOMCTBaMU U ApYyruXx. M3ydeHne pu3nku BHOCUT OCHOBHOM BKJIa]l B (YOPMUPOBAHHE €CTECTBEHHO-
HAYYHOH KapTHUHBI MUpa 00ydJaromuxcsi, B GOpMHPOBaHNE YMEHHUN TIPUMEHSATh HAYYHBIH METO/I TO3HAHUS TIPU BBHITIOJTHEHUH UM YI€OHBIX UCCIICTOBAHUH.

B ocHOBy kypca ¢u3uku 17151 YpOBHS cpeHero oOmiero oOpa3oBaHUs MOJIOKEH Psii UICH, KOTOphle MOXKHO paccMaTpuBaTh KakK NMPUHILMIBI €ro
MTOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEll Kypc BISETCS JTIOTHYECKH 3aBEPILIEHHBIM, OH COJIEPKUT MaTepuall U3 BCeX pasiesioB (PU3UKH, BKIIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepual Kypca (QU3MKH OObeIUHEH BOKPYr (usnueckux Teopuil. Bemaymum B kypce siBisercs
(dbopMHpOBaHUE MTPEICTABICHUIM O CTPYKTYPHBIX YPOBHSIX MaTepuH, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanuzanus mpeanonaraeT HCHOJIb30BaHWE T'YMAaHUTAPHOTO MOTEHIMaNa (U3NYECKON HayKH, OCMBICICHHE CBSI3U
pa3BUTHA (U3UKHU C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMH U SKOJIOTHYECKUMU MpobdIeMamMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gpu3nku npeanosiaraetT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJIOTMYECKHX MPUIIOKEHUN
M3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peanzyeTcs MOCPEICTBOM BBEACHUS JIEMEHTOB COJEP)KaHMs, MOCBALIEHHBIX 3KOJOTMUYECKUM IpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbl C Pa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 0O0CYyXJeHHsS MpOoOJIeM palMOHAIBHOIO HPUPOJONOIb30BAaHUS M SKOJIOTHYECKOM
0€30MacHOCTH.

CrepxHEBBIMU JJIEMEHTaMU Kypca (U3UMKM HAa YPOBHE CpeIHEro oO0miero oOpa3oBaHHs SBISIOTCS (u3udeckue Teopun (popmupoBaHue
NPEJCTABICHUNA O CTPYKTYpe MOCTPOCHMS (PU3UYECKON TEOpuH, poiH (hyHIAMEHTAIbHBIX 3aKOHOB M MPHUHILMUIIOB B COBPEMEHHBIX IMPEJICTABICHUIX O
IIPUPOJIE, TPAaHULIAX IPUMEHUMOCTH TEOPUHl, I ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CuCTEeMHO-EeSITETbHOCTHBIM MOAXO0 B Kypce (HU3UKM peanus3yeTcs NMPEeXKIE BCEro 3a CYET OpPraHu3alldi SKCIEPUMEHTAIbHOU JesTeIbHOCTU
obyuaromuxcs. s 6a30Boro ypoBHs Kypca (PU3HKH — 3TO UCIOJIb30BAHNE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00paTOPHBIX



pabot, KOTOphle B mporpamme 1o (u3uke OoOBbEIUHEHbI B OOIIMH CIHCOK YYEHHMYECKUX MPAKTUYECKHX paboT. BeigeneHue B yKa3aHHOM MEpedHE
1a00paTOPHBIX PabOT, MPOBOJUMBIX AJII KOHTPOJIS M OLIEHKH, OCYLIECTBISIETCS YYacCTHUKaMH 0Opa30BaTENIbHOrO Ipoliecca UCXOAs U3 0coOeHHOcTel
IUTAHUPOBAHMS U OCHameHus kabunera (usuku. [Ipu 3ToM obecrieunBaeTcsi OBlaeHHE 00yUYaIOIIUMUCT YMEHUSAMHU MPOBOAUTH KOCBEHHBIE H3MEPEHHS,
UCCIIEIOBaHMs 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE MPEUIOKEHHBIX THIIOTES.

bonbiioe BHUMaHME yIEIsSE€TCS PEIICHUI0 PAaCUETHBIX M KaueCTBEHHBIX 3ajad. Ilpu 3ToM as pacu€THbIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a7auu C
SIBHO 33JJaHHOH (hPU3MYECKON MOJIENbIO, TIO3BOJISIONINE IPUMEHATh N3yUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3ziesa Kypca, TaK U HHTErpupys
3HAHUS U3 Pa3HBIX pa3aenoB. /g KayecTBEHHBIX 3a/1a4 IPHOPUTETOM SIBISIFOTCA 33JaHHsI HAa OOBSICHEHUE MPOTEKAHMs (PU3HMUECKUX SBJICHUN U MPOLIECCOB
B OKpY’KaroUlel )KHU3HH, TpeOyrolue Bbioopa (pru3nueckoi MOJeNu sl CUTYaluu IPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B cooterctBuu ¢ TpeboBanusmu I'OC COO k MarepuanbHO-TEXHUYECKOMY 00€CIIeUeHUI0 yueOHOTo Iporecca 6a30BbIid YPOBEHb Kypca (pU3UKH
Ha YPOBHE Cpe/IHero o01ero oopazoBaHus JOHKEH U3y4yaThes B YCIOBUAX NMPEIMETHOI0 KabuHeTa (GU3MKK UM B YCIOBHUSIX MHTEIPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOT0 IIMKIIA. B kabuHeTe Gu3nku JOIKHO OBITh HE00X0ANMOE JT1abopaTopHOe 000y T0OBaHKE /ISl BHITIOJTHEHUS YKa3aHHBIX B
nporpamMme 1o (pu3MKe yYeHMYECKUX MPaKTUYECKUX paboT U IEMOHCTPALMOHHOE 000pYI0BaHHUE.

JleMOHCTpalMoOHHOEe 000pyZoBaHUE (OPMHUPYETCS B COOTBETCTBHM C NMPHUHIIMIIOM MHHAMAIBHOH JOCTaTOYHOCTH M OOECHEYMBACT IOCTAHOBKY
NEPEUYMCICHHBIX B IporpaMMme Mo (HU3UKE KIIOUEBBIX JEMOHCTPALMil JUIs HCCIEI0BaHMs H3y4aeMbIX SIBICHUM M MPOLIECCOB, AMIMPUYECKUX U
(yHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe 00opyJ0BaHUE 11l yUEHUUECKUX IPAKTUYECKUX Pa0boT (hopMUpyeTcs B BUAE TEMAaTUUECKHX KOMIUIEKTOB U 00€CIIeurBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha ABYX oOydaromuxcs. TeMaTndeckue KOMIUIEKTHI JIabOpaTOPHOro O0OpYIOBaHUS JOJKHBI ObITh MOCTPOEHBI Ha KOMILJIEKCHOM
HCIOJIb30BAHUH AHAJIOTOBBIX U HU(PPOBBIX MPHUOOPOB, A TAKIKE KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUI€ HUPPOBBIX Ja00PATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMupoBaHHe MHTEpeca M CTPEMJIEHHs OOy4aroIUMXCs K HAyYHOMY M3YYEHHIO HPUPOABI, Pa3BUTHE MX HHTEUIEKTYalIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/I€ MO3HAHUS U (POPMHUPOBAHUE HCCIIEJOBATEIBCKOTO OTHOIIEHUS K OKPY’KAIOIIUM SIBICHUSM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KAaK pe3ysibTaTa U3y4YE€HHs OCHOB CTPOEHUS MaTepuu U (PyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE yMEHUIN OOBACHATH SBJICHUS C UCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUN M HAyYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHUE NPEACTABICHUN O POJIU PUUKU JUISl pA3BUTHS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TuX Iejel obecreynBaeTcsl pelIeHHeM CIeIyIOIUX 3aJad B Ipolecce M3Y4YeHHs Kypca (U3UKHM Ha YpOBHE CpEIHEro oOIIero
o0Opa3oBaHwUs:

e MPHOOpPETEHHE CHUCTEMbI 3HAHHH 00 OOIMMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUX, BKIIOYAs MEXAaHUKY, MOJEKYJSPHYIO (QHU3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMupoBaHHE YMEHUH MPUMEHATh TEOPETUUECKUE 3HAHUS ISl OOBSICHEHUS (PU3UUECKUX SIBICHUH B MPUPOJAE U I MPUHATUS NPAKTUYECKUX
pELIECHH B TOBCETHEBHOW KU3HU;

e OCBOEHHE CIIOCOOOB pEIIEHUs PA3IUYHBIX 33]au C SBHO 33JJaHHOM (PU3NUECKON MOENbIo, 3a/1a4, NOpa3yMeBaIOIIUX CAMOCTOSTEIbHOE CO3/1aHue
(bU3UIECKOi MOIeTH, aICKBaTHON yCIIOBUSM 3a7a4H,

e MOHMMaHHE (PU3NYECKUX OCHOB U MPHUHLUIIOB JCHCTBHUS TEXHUUECKUX YCTPOMCTB U TEXHOJOTHYECKUX MPOLIECCOB, UX BIMSIHHUSA Ha OKPYKAIOIIYIO
cpeny;

e OBJIAZICHWE METO/IaMU CAMOCTOSITEIILHOTO TUIAHUPOBAHUS U MPOBEACHHUS (PU3MUYECKUX SKCIIEPUMEHTOB, aHAIN3a M WHTEpIpeTalui HHPOpMalny,
OIIpeAEIICHUs JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yibTaTa;

e CO3/aHUE YCJIOBUU JJISl Pa3BUTHSI YMEHUIN MMPOEKTHO-UCCIIEN0BATENBCKOM, TBOPUECKON AEATEIBHOCTH.



Ha u3yuenue ¢usuku (6a30BbIi ypOBEHBb) HA YPOBHE CpeHETO 0011Iero 00pazoBanus orBoautces 136 gacos: B 10 kimacce — 68 yacos (2 yaca B Hellemo), B
11 kiacce — 68 yacoB (2 yaca B HEZIEIO).

[Ipemyaraemslii B mporpamme 1o (Gpu3mke rnepedeHb JabopaTOPHBIX U MPAKTUYECKUX PaOOT SIBJISETCS PEKOMEHIOBAHHBIM, YUHUTENb JIEJIAET BHIOOD
MIPOBEICHUS JIaOOPATOPHBIX pabOT U OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOCHHOCTEH 00yUYaronInXcs.
COJAEP)KXAHUE OBYYEHUA

10 KJTACC

Paznen 1. ®u3zuka u MeTObI HAYYHOI0 O3HAHMS

®usnka — Hayka o npupone. Hayunele MeTOnbl TO3HAHMS OKPYIKAIOIIETO MUpa. Ponib dKCIIEpUMEHTa M TEOpUU B IIPOLIECCE MO3HAHUS IPUPOJIBIL.
DKcIepUMEHT B (hU3HKe.

MonenupoBanue GU3NIECKUX SBICHUN U TporieccoB. Hayunbie runore3sl. @u3nuecKkue 3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3NIECKUX
3aKoHOB. [IpuHIKI COOTBETCTBUS.

Ponb 1 MecTo (pu3uku B pOpMUPOBAHUN COBPEMEHHOM HAyUHOUM KapTUHBI MUpPa, B IPAKTUYECKON JESITEIbHOCTH JTIOACH.

Jlemoncmpayuu

AmHanorosble 1 IU(POBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUNKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBrxkeHne. OTHOCUTETbHOCTh MEXaHUUYECKOTO IBIKeHus. Cuctema otcuéra. TpaekTopus.

[Tepememnienue, CKOPOCTH (CPEIHSS CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPSHHE MaTepUaTbHOW TOYKH, HX MPOCKITUU Ha OCH CHCTEMBI KOODIMHAT.
CrnosxeHue nepeMenieHnii U CI0KeHHe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPsSMOJIMHEHHOe aBMkeHHE. [ paduKku 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPCHHUS, ITyTH M TICPEMEIICHHUS
MaTepUaIbHOU TOUKH OT BpEMEHHU.

CBoOoaHoe magenue. Y cKopeHrue CBOOOTHOTO TaICHHS.

KpuBonuneiinoe nmxkenue. [IBmkeHne MaTepUaIbHON TOUKH 110 OKPYKHOCTH C TTIOCTOSTHHOM 1O MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TMHEHHAs
ckopocTb. [Tepros u yactora oopamenus. [leHTpocTpeMHUTETEHOE YCKOPEHUE.

TexHudyeckue yCTpOHCTBA U MPAKTUYECKOE TPUMEHEHHE: CITUAOMET, ABMKEHHUE CHAPSIOB, IIETIHBIE U PEMEHHBIE MepeIayu.

Jlemoncmpayuu

Monens cucTeMbl 0TCUETa, MILTFOCTPAIlUs KHHEMAaTHIECKUX XapaKTePUCTHK JIBHKEHUSI.

[IpeobOpazoBanue NBMXEHHUI C HCTIOIB30BAHUEM MIPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3MyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

Hab6mronenue aBmxeHuns Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO MaCHHSL.

HampaBnenue ckopocTy npu ABMKEHUHU IO OKPYKHOCTH.



Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C LIEJIBIO ONPEAEICHUS] MTHOBEHHOW CKOPOCTH.

HccnepoBanue cOOTHOIICHUSI MEXKIY MyTSAMHU, MPONUIEHHBIMHU TEJIOM 3a MOCJEI0BATEIbHBIE PABHBIC IPOMEKYTKHA BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne nBUKEHUs IIAPUKA B BI3KOU KUIKOCTH.

W3yyenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun otHocutensHOCTH ['anunes. [lepssiii 3akoH HeroToHa. HEepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoii 3akon Herotona /st MatepuanbHoit Touku. Tpetuii 3akon HploToHa 117151 MaTepuaibHbIX
TOYEK.

3akoH BceMupHoOTro Tsarotenus. Cuna tspkectd. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunbl Tpenus (1mokosi, CKoJIbkeHus, kadeHus ). Cuna Tpenus. Cyxoe Tperue. Cuia TpeHUs CKOJIBKCHHS ¥ CUIIa TpeHus mokos. Koad punment
TpeHus. Cuiia CONpOTUBIICHHUS NTPU ABUKEHUH TeJa B )KMJIKOCTH WJIU Ta3e.

[ToctynaTensHOE U BpamaTeIbHOE ABMKCHUE a0COTIOTHO TBEPIOTO TEla.

MoOMEHT cuiibl OTHOCUTENBHO OCcH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecus: TBEPAOrO Tea.

TexHuueckue ycTpoicTBa U MPAKTUIECKOE MPUMEHEHHUE: TTOAIIUITHUKY, IBHJKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnosxeHnue cui.

3aBUCHUMOCTB CHIIBI YIIPYTOCTH OT JedopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIbEME U MAJCHUH.

CpaBHeHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBecHs TBEPAOTO Tena. Bumbl paBHOBECHSI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yuenne nuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOZHUKAIOIINUX B MPYKUHE U PE3MHOBOM 00pasIie, OT uX AeGopMaIlui.

UccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TeJIa, UMEIOIIETO OCh BPAIIEHHUS.

Tema 3. 3aKoHnbl COXpaHeHUA 6 MEXAHUKE

Nmmynsc maTepranbHON TOUKH (TeJa), CHCTEMBl MaTEePHAIBHBIX TOUYEK. VIMITYIbC CHITBI M I3MEHEHNE UMITYJIhCa TeJla. 3aKOH COXPAaHECHHS HMITYJIbCa.
PeaktuBHOE NBHXKEHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 M3MEHEHNN KHHETUYECKON SHEPTUH.

[TorenunansHas 3Heprus. [loreHuunanbHast sHeprus ynpyro nedopMHUPOBaHHOHN NpykuHbI. [loTeHnManbHas 3Heprus Tena BOJM3M MOBEPXHOCTH
3emun.



[ToTeHnmanbHbBIe U HEMOTCHIUATBHBIE CHIIBL. CBsI3b PabOThI HEMOTCHIUATHHBIX CHJI C U3MEHEHHEM MEXaHMYECKON SHEPTHH CHUCTEMBI Tell. 3aKOH
COXpPAHEHUS MEXAHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpoMcTBa U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBINA MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE JIBUKEHUE.

[Tepexo MOTEHIIMATBHON SHEPTUH B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenune abCoOMOTHO HEYNPYTOro yaapa ¢ MOMOIIbIO IBYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

UccnenoBanue cBs3M pabOThI CUJIBI C U3MEHEHUEM MEXaHUYECKOM YHEPTUu Teja Ha MPUMEPE PACTSHKEHHS PE3UHOBOTO KIyTa.

Paznen 3. Mosiekyasipasi pu3uka 1 TepMOAMHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT MeopUul

OcCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU U MX OIIBITHOE 000cHOBaHue. bpoyHoBckoe npwkenue. Auddysus. Xapakrep ABUKECHUS
Y B3aMMO/ICHCTBHS YacTHI] BeliecTBa. MOJenu CTPOCHHS Ta30B, KHUIKOCTEH U TBEPABIX Te M O0BSICHEHUE CBOWCTB BEUIECTBA HA OCHOBE 3TUX MOJCICH.
Macca u pazmepsl mosekya. KonnuectBo BeniectBa. [locrosunas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KMHETUYECKOW TEOpHUM HJEalbHOTO Ta3a. AOCONIOTHas TeMmIepaTypa Kak mepa
CpeaHEld KWHETHMYECKOW SHEPruH TEIUJIOBOTO JBMKeHM 4dacTul rasza. lllkana temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHE MeHneneeBa—
Knaneiipona. 3akon /lanpToHa. M3ompoiiecchl B UaealbHOM ra3e ¢ MOCTOSIHHBIM KOJIUYECTBOM BemiecTBa. | paduyeckoe mpeacTaBieHHe U30MPOIIECCOB:
U30TEpMa, U30X0pa, n306apa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE TUCKPETHOE CTPOSHHE BEIIeCTBa, PoTorpaduu MOJIEKyJl OPraHUYECKUX COSAMHEHUN.

OnbIThl 10 AU PY3UH KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUSI.

Mogens onbita llTepHa.

OnbITHL, JOKA3bIBAIONIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBUA.

Mopaenb, HITFOCTpUPYIOLIAs IPUPOLY IABJICHUS ra3a Ha CTEHKU COCY/a.

OnbITHL, WUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJ1€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

Omnpenenenre Macchl BO3yXa B KJIACCHON KOMHATE HAa OCHOBE M3MEpEeHU 00bEMa KOMHATHI, IaBIICHUS M TEMIIEPAaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMeTPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmonunamuyeckasi cuctemMa. BHYTpeHHsS SHEPrUsl TEPMOAMHAMUYECKON CHCTEMBbI M criocoObl e€ m3MeHeHus. KonuuecTBo TemaoThl U padora.
BHyTpeHHssT sHEprusi 0JHOATOMHOI'O HJ€albHOrO raza. Buabl Temionepeaadu: TEIJIONPOBOJHOCTb, KOHBEKLIUS, U3JIydeHHUE. YIeIbHasl TEIIIOEMKOCTh
BemecTBa. KoanyecTBo TEmIOTHI py TEIUIONEepeaaye.



[Tonsarue 06 aguadbaTHOM npouecce. [lepBrlit 3akoH TepMoarHaMuKku. [IpuMeneHre nepBoro 3akoHa TepMOJUHAMUKH K H3omporieccam. I paduueckas
WHTEpIpeTarus padoThI ras3a.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMocTh MpoIreccoB B IPUPO/IE.

TennoBeie MmatuHbl. [IpyHIMIBL 1eHCTBYS TEIIOBBIX MalIKH. [IpeoGpa3oBaHust SHEPIUU B TEIIOBBIX ManHax. KoaguuueHnT nonesnoro aeicTaus
teruioBoi MamuHbl. [{ukn KapHo u ero ko3 GUIMEeHT Moie3Horo 1eicTBHs. DKOIOTHYeCKre MPo0IeMbl TEIIOIHEPTETUKH.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHE: IBUTaTEe)Ib BHYTPEHHET0 CrOpaHus, ObITOBON XOJIOAUIbHUK, KOHIAUIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEN SHEPIUu Tejla PU COBEPLICHUH PabOThI: BbUIET MPOOKU U3 OYTHIIKH IO JEHCTBUEM CKAaTOro BO3AyXa, HarpesaHue 3¢upa
B JIaTYHHOU TpyOKe myTEM TpeHus (BUIAECOAEMOHCTPALINS).

V3MeHeHMe BHYTpEHHEH SHEpruM (TeMIlepaTypsl) Tejla IpU Terionepesaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHHIO BO3/yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Mozenu napoBoil TypOHHBI, ABUraTessi BHYTPEHHET0 CrOpaHusl, pEaKTUBHOI'O IBUraTelsl.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus geuwjecmea. Pazogvie nepexoovl

ITapooOpa3zoBanue u KoHaeHcauus. VcrnapeHue u kuneHue. AOGCONIOTHAs M OTHOCHUTENIbHAS BJIAXHOCTb Bo3ayxa. HacwleHHblid map. YaenbHas
TeIU10Ta NapooOdpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHMUSL.

Teépnoe Teno. Kpucramimyeckue n amopdHble Tena. AHM30TpONMsl CBOMCTB KpucTayuioB. JKupakue kpuctaimuibl. CoOBpeMEHHbIE MaTepHalIbl.
[1naBnenue u kpuctauM3anus. Y aenbHas TerioTa miaasienus. Cyonumanus.

VYpaBHeHHE TEIIOBOIro OanaHca.

TexHuuyeckue ycCTpoilcTBa M MPaKTUYECKOE NPUMEHEHUE: TUTPOMETP U ICUXPOMETP, KaJIOPUMETpP, TEXHOJOTHMHU IOJyYEHHUS COBPEMEHHBIX
MaTEpUaJIOB, B TOM YUCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX IAPOB.

Kunenve npy moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habntoienne HarpeBaHus U MJIaBI€HUS KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpanys KpUcTaIoB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne OTHOCUTEIBHON BIaKHOCTH BO3TyXa.

Paznen 4. DiekTpoanHamMuka

Tema 1. Inexmpocmamuka

DJieKTpu3anus Tell. DNEKTpUuUecKui 3apsaa. [[Ba Buaa snekTpudyeckux 3apsaaoB. [[pOBOJHUKY, TUAIEKTPUKUA U TIOJTYIIPOBOJHUKHU. 3aKOH COXPaHECHUS
ANEKTPUYECKOTO 3apsa.

B3aumopeiicteue 3apsigoB. 3akoH Kyrnona. TodedHbBIM 3MEKTpUUECKUN 3apsll. DJeKTpuueckoe mose. Hanpsok€HHOCTh 3JIEKTPUUYECKOrO MOJIS.
[IpuHIUI Cyneprno3uuu JIEKTPUIECKUX NoIeH. JIMHNY HanpsyKEHHOCTH DIIEKTPUYECKOIO MOJIS.



PaGora cun snekrpocrarnyeckoro mons. [lorennman. PasHocTs moreHiuanoB. [IpoBOMHUKH W AMAICKTPUKH B DJICKTPOCTATHYECKOM TOJE.
JlusnekTpudeckass IpOHULIAEMOCTb.

OnexTpoéMkocTs. KonneHcarop. D1neKkTpo€MKOCTh INIOCKOTO KOHIEHCATOpa. DHEPIHsl 3apsyKEHHOT0 KOHEHCaTopa.

Texuuyeckue ycTpoicTBa U MPAKTHUECKOE IPUMEHEHHUE: AJIEKTPOCKOIIL, AIEKTPOMETP, AJIEKTPOCTaTHUECKas 3allUTa, 3a3€MIICHHE JIEKTPOIPUOOpOB,
KOH/JIEHCATOp, KOIIMPOBAJIbHBIN anmapar, CTpyHHbBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLMUIT ACUCTBUS IIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE 10JI€ 3apsSyKEHHBIX TEII.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMBIIEKTPUKHU B 3JEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTD AIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA OT IUIOMIAU TUTACTUH, PACCTOSIHUS MEXAY HUMU U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. ITocmoannwiit 3nekmpuyeckuii mox. Toku 6 paziuunslx cpeoax

DNEeKTpUYECKUM TOK. Y CIOBUS CYIIECTBOBAHMS 3JIEKTpUUEcKOro Toka. Mcrounuku toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpsokenue. 3akon Oma 1 ygacTka LETu.

DNeKTpUYECKOe COMPOTUBIIEHUE. Y IeJIbHOE CONPOTUBIIEHUE BellecTBa. [locnenoBarenbHoe, napamienbHOe, CMEIIAHHOE COEAMHEHUE TPOBOTHUKOB.

Pabota snexkrpuueckoro Toka. 3akon Jlxoyns—JIenna. MOmHOCTb 3IEKTPUUECKOTO TOKa.

DNEeKTPOABMKYIIAasl CHIIa U BHYTPEHHEE COMPOTUBJICHHE MCTOYHHMKA TOKA. 3akoH Oma sl MOJHOW (3aMKHYTOM) anekTpudeckoi nenu. KopoTkoe
3aMbIKaHUE.

DNEeKTpOHHAs MPOBOIUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh CONPOTUBJIEHUSI METAIUIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTb.

DneKTpuYecKuii TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCTBEeHHAs U TPHUMECHAs TPOBOAMMOCTE OMYTPOBOIHUKOB. CBolicTBa p—N-niepexoaa. [lomynpoBoJHUKOBEIE TPHOOPHI.

DNEeKTpUYECKHUI TOK B pacTBOpax M pacIulaBax 3JIEKTPOJIUTOB. DIIEKTPOIUTHYECKAs AUCCOLMALUA. DIEKTPOIIN3.

DnekTpuyeckuil Tok B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lna3ma.

TexHu4ecKkne yCTpOUCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT, HCTOYHUKH TOKA, AJIEKTPOHArpeBaTEIbHbBIC TTPHOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIEHUS, BaKYyMHBIH [HOM, TEPMHUCTOPBI U (OTOPE3UCTOPHI, MOIYIPOBOJIHUKOBHIN THO/,
rajbBaHUKA.

Jlemoncmpayuu

N3Mepenne cuiibl TOKa U HAMPSKEHUS.

3aBUCHMOCTDH COMPOTUBIICHUS HIUIUHIPUUYECKUX POBOJAHUKOB OT JITUHBI, IJIOIIAIU TOTIEPEYHOTO CEYCHHS M MaTepHraa.

CMmenaHHOE COeTMHEHUE TIPOBOJHUKOB.

[IpsiMmoe n3mepeHue 3MeKTPOoABIKYLIEH criibl. KOpoTKoe 3aMblkaHME TaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBHUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit pa3psa 1 NpOBOJUMOCTh BO3IyXa.



OAHOCTOPOHHSISI MPOBOJUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne cMEIaHHOTO COEIMHEHMS PE3UCTOPOB.

M3mepeHue 31eKTpoIBUKYIIEN CUIIbl ICTOYHUKA TOKA U €r0 BHYTPEHHErO COIPOTUBIICHMS.

Habmonenue amekTpoiusa.

MexknpeamMeTHbie CBSI3H

Wzyuenune kypca ¢usukm 6a3zoBoro ypoBHA B 10 Kkiacce OCYIIECTBIISIETCS C Y4ETOM COJEPXKATEIBHBIX MEXKIPEIMETHBIX CBA3CH C Kypcamu
MaTeMaTHKH, OMOJIOrMH, XUMHUH, Teorpapuu U TEXHOJIOTUH.

Mescnpeomemmuvie nonamus, CBI3aHHBIE C U3YYCHHEM METOJIOB HAyYHOT'O NO3HAHUS: SIBJICHUE, HAyUHBIA (haKT, rHUIoTe3a, (u3ndeckas BEIMUUHA,
3aKOH, TeOopusl, HAOJ0AeHUE, SKCIIEPUMEHT, MOJEIUPOBAHKE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: penieHre CUCTEMbI ypaBHEHUH, TnHeHas QyHKIws, mapadoia, runep0oia, ux rpad)uku U CBOHCTBA, TPHTOHOMETPHUYECKUE (DYHKIIHUU:
CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI U UX MIPOEKIIUH HA OCU KOOPJHMHAT, CJI0KEHUE BEKTOPOB.

Buonoeusn: Mexannveckoe TBM)KEHUE B KUBOW mpupone, mudp@ysus, ocMoc, TeI000MEH XKUBBIX OPraHU3MOB (BHUIBI TEIUIONEpPEAayH, TETIOBOE
paBHOBECHE), JEKTPUUECKUE SIBICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHME aTOMOB M MOJIEKYJ, MOJIb BEIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TeEJ,
KHJIKOCTEH U ra3oB, JEKTPUUYECKHE CBOMCTBA METAIIIOB, JIEKTPOIMTHYECKAs AUCCOLUALINS, FAJIbBAaHHUKA.

Tl'eoepaghus: BIaXXHOCTH BO31lyXa, BETPHI, OapoMeTp, TEPMOMET.

Texnonoeus: ipeoOpa3oBaHUEe ABMKEHHH C MCIIOJIB30BAaHHMEM MEXaHU3MOB, Y4&T TpPEHHMsl B TEXHHUKE, MOALIUIHHUKM, HCIIOJIb30BaHHE 3aKOHA
COXpaHEHHUs HUMIyJbCca B TEXHHMKE (pakeTa, BOJAOMET W JApYyrue), ABUTaTelIb BHYTPEHHErO CrOpaHus, HapoBas TypOWHA, OBITOBOM XOJOIMIbHUK,
KOHIUIIMOHEDP, TEXHOJIOTUN TOJYYEHHS] COBPEMEHHBIX MAaTEpHajoB, B TOM UWCIIE HAaHOMAaTEpUAJIOB, U HAHOTEXHOJOTUH, IEKTPOCTATUYECKAS 3aIINTA,
3a3eMJIEHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN IPUHTEP, 3JEKTPOHArpeBaTENbHbIE TPUOOPHI, AIEKTPOOCBETUTENbHbBIE PUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pasnen 4. DiekTpoaMHaMuKa

Tema 3. Maznummnoe none. INeKmpoMacHUMHAA UHOYKUYUA

[TocTostHHBIE MarHUTHL. B3aumopeicTBUE MOCTOSTHHBIX MarHuTOB. MaruutHoe mnojie. Bektop MarHuTHON uHaykuuu. IlpuHumn cyneprno3uiuu
MArHUTHBIX MoJied. JInHun MarHuTHOM MHAYKIMK. KapThHa JIMHUNA MarHUTHOW MHAYKIUH MOJIS MOCTOSHHBIX MArHUTOB.

MarnuTHOe 1oje MpoBoJHUKa ¢ TokoM. KapTuHa JTMHUI MHAYKUIUA MAarHUTHOTO MOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJIHMKA, KAaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonelcTere NpoBOAHUKOB ¢ TOKOM.

Cuna AMniepa, €€ MOJyJib U HalpaBJICHHUE.

Cuna Jlopennia, e€ Moy ¥ HampaBlieHHue. [[BrkeHne 3apssKeHHON YacTHITBI B OJHOPOAHOM MarHUTHOM Tosie. PaGota cuier Jloperria.

SIBneHue 3MEKTPOMAarHUTHOM MHAYKIMH. 1I0TOK BEKTOpa MarHMUTHON MHAYKUMH. DJIEKTPOABMIKYILAS CHUJIA MHAYKIMH. 3aKOH 3JEKTPOMAarHUTHOM
nnayknuu dapases.

Buxpesoe snekTprueckoe mnose. DIeKTPOABUKYIIAS CUJIa UHAYKIUK B TPOBOJIHUKE, JIBHXKYIIEMCS TOCTYIATEbHO B OJJTHOPOJHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHnykTUBHOCTD. SIBJIEHME CAMOUHIYKIIMH. DJIEKTPOBUXKYIIAs CHJIa CAMOMHTYKIIUU.



DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

Texnuueckue yCTpOHCTBA U MPAKTUYECKOE MPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI, AJIEKTPOMATHUTHI, JIEKTPOBUTATENb, YCKOPUTETU SJIEMEHTAPHBIX
YaCTHUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MArHUTHBIM MOJIEM.

JInHMM MHIYKUMKA MarHUTHOTO TOJIA.

B3anmopencTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[etrictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue 3eKTPOMAarHUTHON UHAYKIUH.

IIpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJBHXKYLIEH CHIIBI MHAYKIUU OT CKOPOCTH U3MEHEHHSI MArHUTHOTO TTOTOKA.

SBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yuenre MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnepoBanue 1ecTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSiBIEHUS S€KTPOMAarHUTHON WHIYKITUH.

Pazpnen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHble KOJ1€OAHUA

Konebartenbnas cucrema. CBoOOIHBIE MexaHHueckue konebanus. ["apmonmnueckue konebanus. [lepuon, yactora, ammiutyaa u Qasza xKoneGaHuil.
[Ipy»uHHBIA MasTHUK. MaTeMaTu4ecKuil MasTHUK. Y paBHEHHE rapMOHUYECKHUX KosneOanuil. [IpeBpaiiienue s3Hepruu npu rapMOHUYECKUX KOJIeOaHUSX.

Konebartenbublit KOHTYp. CBOOOIHBIE STIEKTPOMAarHUTHBIE KOJIeOaHus B UI€aTbHOM KOJeOaTeTbHOM KOHTYpe. AHANIOTUS MEXKAY MEXaHHUYEeCKUMHU U
ANEKTpOMarHuTHEIMU KoseOanusiMu. @opmyra TomcoHa. 3aKOH COXpaHEHUs JHEPTHH B UICATBHOM K0JIeOaTeTbHOM KOHTYpE.

[IpencraBienue o 3aTyxaronmx konedanusx. BeiHykIeHHBIE MexaHndeckue Konebanus. Pesonanc. BeiHy X I€HHbBIE 2JIEKTPOMAarHUTHEBIE KOJIEOAHMUS.

[IepemenHbIi TOk. CHHYCOMAAQIBHBIA NEPEMEHHBIM TOK. MONIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJIHOE M JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpsKEHUSI.

Tpancdopmarop. [IpousBocTBO, epenada U MOTPEOICHHE YIACKTPUUSCKON IHEPTUU. DKOJIOTHUECKUE PUCKHU TPU TTPOU3BOCTBE DJICKTPOIHEPTHH.
KynbTypa ucnonab30BaHus 3JEKTPOIHEPTUN B TOBCEHEBHOM KU3HH.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOe IPUMEHEHHE: FIEKTPUUECKUI 3BOHOK, T€HEpaTOp NEPEMEHHOT0 TOKA, JIMHUHU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeIbHOM CUCTEMBI (MPYKUHHBIN MJIM MaTEMaTUYECKU MasITHUK).

Habmonenue 3aTyxarommx KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pe3oHanca.

CBoOOAHBIC ATIEKTPOMArHUTHBIE KOJICOAHMS.



OcuusutorpaMMsl (3aBUCUMOCTH CHIIBI TOKA M HANPSKEHUS. OT BPEMEHH ) JJIS 3JICKTPOMArHUTHBIX KOJIeOaHH.

Pe3onanc npu nocnenoBaTenbHOM COETUHEHNH PE3UCTOPA, KATYUIKU HHAYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHOAA MAJIBIX KOJIeOaHuil rpy3a Ha HUTH OT AJIMHBI HUTH M Macchl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B IIETIH U3 MOCIIEA0BATEIbHO COCTMHEHHBIX KOHIEHCATOPA, KAaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60JIHbL

MexaHnyeckue BOJHBI, ycloBUs pacrnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHHs U JUIMHA BOJHBL [lomepeyHble U MpOAOIbHBIE BOJHBI.
WuTepdepennys u audpaxius MEXaHHIECKUX BOJH.

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

DNeKTPOMarHUTHHIE BOJIHBI. Y CJIOBUS M3JIyUEHUS JIEKTPOMArHUTHBIX BOJH. B3anMHas opueHranus Bektopos E, B, V B anekTpoMarnuTHoil BoJiHE.
CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJH: OTpa)KEHUE, MPEIOMIICHHE, oNspu3aius, nudpaxius, narepdepernns. CKoOpocTh AIEKTPOMArHUTHBIX BOJIH.

[Ixana 35eKTpoMarHuTHBIX BOJIH. [IpuMeHeHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBSI3U U TeleBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKatOIIeH CpeJibl.

TexHnuyeckue ycTpoiicTBa U MPaKTUIECKOE MPUMEHEHHNE: MYy3bIKAIbHbIE MHCTPYMEHTHI, YIBTPa3BYKOBas IMarHOCTUKA B TEXHUKE U MEAUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30D, aHTeHHa, TejaedoH, CBYU-neyn.

Jlemoncmpayuu

OO6pazoBaHue U PACIPOCTPAHCHHUE MOMIEPEYHBIX U TIPOJIOJILHBIX BOJIH.

Konebnomieecs: Teo Kak HCTOYHMK 3BYKa.

Habntoienue otpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habntonenue nnrepdepeHunu 1 Jupakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGmnroneHue cBsi3u rPOMKOCTH 3ByKa U BBICOTHI TOHA € aMILJIUTYA0H U 4acTOTOW KoseOaHU.

HccnenoBanue cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaskeHUE, MPEIoMIIeHHE, ospu3anus, tudpakuus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBeTa B OAHOPOIHOM cpene. JIydu cBeTa. TodeuHblid HCTOYHHK CBETA.

OtpaxxeHnue cBeta. 3aKOHBI OTpakeHUs ceta. [locTpoenne n300pakxeHui B MIOCKOM 3epKale.

[Ipenomiienue cBeta. 3aKOHBI IPETOMIIEHUS cBeTa. AOCOIIOTHBIN Moka3aTenb npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yron
IIOJIHOTO BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparomue 1 pacceuBaromue JUH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHUE M ONTHUYECKas cuijla TOHKOM JuH3bL. [locTpoeHne m3zo0paxkeHuil B
coOMparomux 1 paccenBaromux JuH3ax. @opMysa TOHKOU JIMH3BL. Y BETUYCHHE, 1aBaeMO€ JTHH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

Bonnosas ontuka. Untepdepennus ceeta. KorepeHTHbIe UICTOYHHUKHU. Y CIOBHS HAONIOIEHNUS MAaKCUMyMOB U MUHUMYMOB B UHTEp(hEpPEHIIMOHHOM
KapTHUHE OT JIByX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakus ceera. JudpakunonHas pemérka. YcioBue HaOIIOACHHS TJIABHBIX MaKCHMYMOB IpH MaJCHUM MOHOXPOMAaTHYECKOrOo CBETa Ha
IU(QPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.



TexHudeckue yCTpoicTBa U MpaKTUUECKOE MPUMEHEHHE: OYKH, JIyna, (oToanmapar, MpOCSKIIMOHHBIA anmapar, MEKPOCKOII, TEJIECKOI, BOJOKOHHAs
OMTHKA, TUPPAKIIMOHHAS PEIIETKA, MOISIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOe pacnpocTpaHeHHne, OTpakeHHe U IpejaoMieHue ceeta. OnTudeckue mpruoopsl.

[ToHOE BHYTpEeHHEE OTpakeHHe. MoJieNb CBETOBOIA.

HccnenoBanue CBOMCTB N300payKeHHM B JIMH3AX.

Monenu MUKpOCKOTIa, TEIEeCKOIIa.

Hab6mronenue nntepdepeHiuy ceera.

HaGmonenue nudpaknuu cBera.

Habmonenue nucnepcun cBera.

[TosrydeHne CeKTpa ¢ TOMOIIBIO TPU3MEI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIUOHHON PEUIETKY.

HaGrotenne nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne mokaszarens IpeloMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB U300paKeHHI B TMH3AX.

HaGurotenue aucriepcuu cBera.

Pa3nen 6. OcHOBBI cIeHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

FpaHI/IIIBI IPUMEHUMOCTHU KITACCUYECKOM MEXaHUKH. HOCTy.]'IaTI)I CHGHHaHBHOﬁ TEOpHUU OTHOCUTCIIbHOCTU: HHBAPUAHTHOCTb MOAYJIA CKOPOCTH CBETA
B BaKyyMe€, IPUHIIUII OTHOCUTEIBHOCTH DMHIITENHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALIEHUE JTUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsI3b MaccChI € 3HCpFI/IeI71 1 UMITYJIbCOM pGHXTHBHCTCKOﬁ YaCTHUIIHI. 3Hepms[ IIOKO4I.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. opmyna [Inanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPTUs U UMIYJIbC POTOHA.

OtkpeiTue u uccnenoBanue Gorordpdexra. Oneitel A. I'. CroneroBa. 3akoHsl porodddexra. YpaBHenue DitHmrerina ains porodddexra. «KpacHas
rpanuta» porodddexra.

JaBnenue ceera. Onbitel I1. H. JIeGenena.

XuMuyeckoe JIEHCTBHE CBETA.

TexHuueckue ycTporcTBa U MPAKTUYECKOE MPUMEHEHHUE: (POTOINEMEHT, (POTOIATUHK, COTHEUHAst OaTapest, CBETOAMOI.

Jlemoncmpayuu

®oTo3eKT Ha YCTAaHOBKE C IUHKOBOU IITACTHHOM.

UccnenoBanue 3akoHOB BHeMIHETO GoTodddexra.

Cseroauos.



Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. Onbithl Pesepdopaa o paccestauro o -gacruil. [Lnanerapaas mojaens atoma. [loctynatel bopa. Mznmydenue u mornomeHue
(hOTOHOB MpU NEpexo/ie aToMa C OJHOT0 YPOBHS SHEPTUU Ha Apyroil. Buel criektpoB. CiekTp ypOBHEH 3HEPTUU aTOMa BOAOPOA.

BousiHoBbIe cBoMicTBa yacTull. Bonubl ae bpoins. KopyckyisipHO-BOJIHOBOM 1yaiu3M.

CHnOHTaHHOE U BBIHYKJEHHOE U3J1yYEHUE.

TexHu4yeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHNE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

Habnronenne muHeyaThIX CIIEKTPOB U3ITyYCHHUS.

Jlazep.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Hab6mronenue nuHeHyaToro CriekTpa.

Tema 3. Amomnoe sopo

DKCIEpUMEHTHI, [TOKA3bIBAIOUINE CIOXKHOCTh CTpoeHus sapa. OTkpbiTHEe panuoakTuBHOCTH. OmnbiThl Pesepdopna mo ompeneneHuro coctaBa
panmoakTuBHOTO M3nmydeHus. CBoiicTBa anbda-, 6era-, raMMa-u3IydeHus. BiusHue pagnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIPOTOHA U HeWTpoHa. HykiionHas mozens siapa [elizenOepra—lBanenko. 3apsn siapa. MaccoBoe uucio siapa. HM3oTormsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['amma-u3nydeHue. 3aKOH paJMOaKTUBHOTO pacnaja.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JleekT Macchl spa.

SAnepHsle peakuuu. JleieHne U CUHTE3 SAEP.

Snepusiii peakrop. TepmosiaepHblit cunTe3. [IpoOneMbl U MEPCIEKTUBHI SIEPHOM SHEPTeTUKU. DKOJIOTHYECKUE aCTIEKThI SEPHON SHEPTeTHKH.

OnemeHTapHble YacTULbl. OTKPHITHE TO3UTPOHA.

MeTobl HaOMIOEHHUS U PETUCTPALIH SIEMEHTAPHBIX YACTHII.

®dyHaamMeHTalnbHbIe B3auMoeicTBus. EqUHCTBO (r3nueckoil KapTUHbBI MHpa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE PUMEHEHHE: T03UMETp, Kamepa BuibcoHa, siiepHblil peaktop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TunK MOHM3UPYIOIMX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopnuie pabomol

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3pnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH

Dranbl pa3BuTUs acTpoHoMuH. [IpukinaiHoe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE aCTPOHOMUMU.

Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrtema.

Connie. ConHeuHast akTUBHOCTb. Mlctounuk sHeprun ComHua v 3BE31. 3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /lnarpamMmmMa «CreKTpaibHbIN Ki1acc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCJIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» ISl 3BE3] TJIaBHOM MOCIEIOBATEIbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpEMEHHBIE IPEICTABICHUS O TPOUCXO0KICHUH U 3BOIoIMK CoJTHIA U 3BE3/. DTalbl )KU3HU 3BE3].



Mnineunsiii [1yTs — Hama [Nanaktuka. [lonoxxenue u npmxenune Connua B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBa3zapel. UEpHbIE TbIPHI B
s/ipax rajJakTHK.

Bcenennas. Pacmmupenue Beenennoit. 3akon Xa66ma. Pas6eranne ranakruk. Teopus bBonbmioro B3psiBa. PenmukToBoOe M3IydeHHE.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaGmoienust HeBOOPYKEHHBIM TJIa30M C WCIMOJB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHHUH JI ONPEIeICHHsSI MOJI0OKEeHNUS HEOEeCHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE CO3Be31s1 CEeBEpHOIO MOMyIIapHs U IPKUE 3BE3/BI.

Ha6monenus B Teneckon JlyHsl, uraner, Miewnoro Ilytu.

Oo6o0maromnee NoBTOpeHne

Poinb pu3HKH 1 aCTPOHOMHH B SKOHOMHYECKOM, TEXHOIOTUIECKOM, COLMAIIBHOM M ATUYECKOH chepax AesiTeIbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKU
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOUH KapTUHE MUPA, posib (pu3ndeckoil Teopruu B (POPMUPOBAHUH MIPEICTABICHHUHN O (U3NYECKON KapTUHE MUPa, MECTO
(bu3HYECKOI KapTUHBI MHPa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUH O TIPUPO/IE.

MexnpeamMeTHble CBSI3H

Nzydyenne kypca ¢usmku 0a30Boro ypoBHsS B 11 Kimacce OCYHIECTBIISCTCS C y4E€TOM COJIEPIKATEIBHBIX MEKIIPEJAMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OUOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nousimus, CBI3aHHBIC ¢ U3YYCHHEM METOJIOB HAYYHOT'O MO3HAHUS: SBJICHHE, HAYYHBIA (DAKT, THUIOTE3a, (U3HUYECKasT BEIMUMHA,
3aKOH, TEOpHsl, HAONIOICHNE, SKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMbl YPaBHEHMM, TPUTOHOMETPUYECKHE (YHKIIMU: CUHYC, KOCHHYC, TaHI€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUK Ha OCH KOOPAHMHAT, CIIOKEHHUE BEKTOPOB, MTPOU3BOIHBIC PIEMEHTAPHBIX (DYHKIUH, MPU3HAKH
MoA00Hs TPEYTOJIbHUKOB, OTIPEICIICHHUE TUIOIIAIN IIIOCKUX GUTYp U 00BEMA Tel.

buonocus: snexTpuyeckue SIBICHUS B KUBOW TpUPOJE, KolebaTeabHble JBIKEHUS B JKMBOW MPUPOJE, ONTHUECKUE SBJICHHS B KUBOW MPHUPOJE,
NEHCTBUE paJNalliy Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB U MOJEKYJ, KpHUCTalInyecKash CTPYKTypa TBEPHABIX TeN, MEXaHH3Mbl OOpa30BaHMs KPUCTAIITUYECKOW PpEHIETKH,
CHEKTpaJIbHBIN aHAIIN3.

T'eocpaghus: MarHUTHBIE TTOTIOCA 3€MITH, 3aJIe)KH MAarHUTHBIX Py, POTOCHEMKA 3eMHON MTOBEPXHOCTH, MPEACKa3aHNe 3eMIIETPICEHUH.

Texnonoeus: TUHAA QJICKTpoICpeaad, reaiepartop N€PEMEHHOTO TOKA, SJICKTPOABUTaTCIIb, MHAYKIIMOHHAA I1€4Yb, paaap, pa,I[I/IOHpI/IéMHI/IK, TCJICBHU30pP, aHTCHHA, TeJ'Ie(l)OH,
CBLI'HG‘-H), HpOCKL[PIOHHLIfI arrapar, BOJIOKOHHAasA OIITHKA, COJTHECUHAs 6aTape$[.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHMUA

OcBoenune ydeOHOTO TIpenmera «Pusmka» Ha YpPOBHE cpeaHero odmero obOpa3oBaHus (0a30BbIN YPOBEHB) JOHKHO OOECTICUUTH TOCTHIKCHHUE
CICAYIOUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U MPECAMCTHBIX 06p&30BaTe.HBHBIX PC3YyJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI



JInuHOCTHBIE pe3yNbTaThl OCBOCHHUsI yuyeOHOro mpenmera «®Pusnka» IOMKHBI OTpa)XkaTb TOTOBHOCTh UM CIIOCOOHOCTH OOYYaIOLIMXCS
PYKOBOJACTBOBATLCS CHOPMHUPOBAHHOW BHYTPEHHEH IMO3HMIMEH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIIMI, MO3UTHBHBIX BHYTPCHHHUX YOCKICHUM,
COOTBETCTBYIOLIUX TPAJAULMOHHBIM IIEHHOCTSM POCCUHCKOTO 00IIECTBA, PACUIMPEHHE KU3HEHHOTO OTbITA M ONbITA ACITEIHHOCTH B MPOLIECCE PeaTH3aun
OCHOBHBIX HallPaBJICHUI BOCIIUTATEIBHON JEATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpaIaHCKOro BOCHUTAHUS:

c(OpMUPOBAHHOCTH IPAXKIAHCKOM MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOT'O U OTBETCTBEHHOT'O YJI€HA POCCUICKOro OOIIEeCTBA;

MIPUHATHE TPAJULUOHHBIX 00IEUYETOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JACSTENLHOCTh B MHTEpecax TI'pakIaHCKOro O0IlNecTBa, y4yacTBOBaTh B CAMOYINpaBICHHUH B 00pa3oBaTEIbHOMN
OpraHM3aIuy;

yMEHHE B3aUMOJICHCTBOBATH C COLIMAILHBIMU HHCTUTYTaMHU B COOTBETCTBHH € UX (PYHKUMUAMU U HA3HAUCHUEM;

TFOTOBHOCTh K T'YMaHUTapHON U BOJOHTEPCKOM NEATENbHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaTaHCKOW UIACHTHYHOCTH, MATPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTUKEHHUSIM POCCUMCKUX YUEHBIX B 001aCTH (DU3UKHU M TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CTIIOCOOHOCTH OIEHMBATH CHUTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B IEATEIIbHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYyIIEro;

4)3¢TeTHYeCKOro BOCIUTAHUS:

ACTETUYECKOE OTHOILLEHUE K MUPY, BKJIFOUasl 3CTETUKY Hay4YHOTO TBOPYECTBA, MPUCYILEro (PU3HMUECKON HAyKe;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3Iu4HbIM chepam mpodheccnoHaTbHON AesITENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEpIIaTh OCOZHAHHBIN
BbIOOp Oynyieit npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (PU3UKU HA MPOTSHKEHUN BCEH JKU3HM;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

c(OPMUPOBAHHOCTH 3KOJIOTHYECKON KYJIbTYpPbl, OCO3HAHHE I100AIbHOTO XapaKTepa SKOJIOTMUECKUX Mpooem;

IUTAHUPOBAHUE U OCYLIECTBIICHUE IEHCTBUI B OKPYXKAIOIIEH CpeJle HA OCHOBE 3HAHMS LI€JIEN YCTOMYMBOTO Pa3BUTHSI UEIOBEYECTBA;

paciipeHye OmbITa AeITeIbHOCTH HKOJIOTUYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUH 10 (pU3HKe;

7) HIEeHHOCTH HAYYHOT'0 O3HAHNS

c(OpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (U3NUYECKON HAYKU;

OCO3HaHME IIEHHOCTH HAay4YHOH JesATeNbHOCTH, FOTOBHOCTH B Mpollecce M3yueHHs (PU3MKH OCYIIECTBIATH MPOEKTHYIO M MCCIIEJOBATENIbCKYIO
NesITeIbHOCTh UHAUBUAYAIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHBbIE YUeOHbIe JeiicTBUS



ba3oBble Jiornueckue 1eMCTBUA:

CaMOCTOSITENTLHO (POPMYJTTUPOBAThH U aKTYaJIU3UPOBATh IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OMPEEATh LU IeITeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3NYECKUX SBIICHUSX;

pa3pabarbIBaTh IUIaH pEHIeHUs MPoOIeMbl ¢ YYETOM aHAIN3a UMEIOIINXCS MAaTepUATIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh PUCKHU MOCIIECTBUN EATEIbHOCTH;

KOOPAWHHUPOBATH U BBIIIOJIHATH pa60Ty B YCJIOBUAX PCAJIbHOI'0, BUPTYAJIbHOI'O U KOMGI/IHI/IpOBaHHOI‘O B3aHMOI[eI>'ICTBI/I$I;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarebCKue AeCTBUSA:

BJIa/IETh HAYYHOUN TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHU U METOAaMU (PU3MUECKON HAYKH;

BJIaACTh HABbIKaMH y‘-Ie6H0-I/ICCJI€[[OBaTCJH)CKOI>'I u HpOCKTHOfI ACATCIIBHOCTU B O6HaCTI/I (1)I/I3I/IKI/I, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIBHOMY
MIOMCKY METOJIOB PeLICHHs 3a/1a4 (U3UUYECKOTO COACPKAHMS, IPUMEHEHHUIO PA3TMYHBIX METO/IOB TIO3HAHNUS;

BJIAACTh BUAAMU JACATCIBHOCTH IO IMOJTYYCHHUIO HOBOI'O 3HAHHA, €0 MHTCPIIPETANH, Hpe06pa3OBaHmo U INPUMCHCHHIO B PA3JIMYHBIX y‘~I€6HI)IX
CUTYalUsX, B TOM YUCIIE [IPH CO3JaHUH Y4eOHBIX IPOEKTOB B 001aCcTH (DU3UKHY;

BBIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3SU U AKTYAJIM3UPOBATL 3a4avy, BBIABUI'aTh THIIOTE3Y eé PEICHMA, HAXOAUTh apryMEHTHBI JJIA 10KA3aTCIIbCTBA
CBOUX YTBEpXKACHUH, 3ajaBaTh IapaMeTPbl U KPUTEPUU PELLCHNUS;

AHAJIIM3UPOBATD MOJTYYCHHBIC B XO0AC PCIICHHUA 3aJa4n PE3YJIbTAThl, KDUTUUCCKU OLICHUBATHL UX JOCTOBCPHOCTD, IPOTHO3UPOBATh U3MCHCHUEC B HOBBIX
YCIIOBHUSIX;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTENbHON 1E€ATEIILHOCTH, B TOM YUCIIE ITPU U3YUEHUH (PU3UKU;

JaBaTh OLEHKY HOBBIM CHTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETH NEPECHOCUTH 3HAHUA 11O (1)I/I3I/IK€ B ITPAKTUYCCKYIO o0Jacte KUBHEACATCIIbHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIC UJICHU, IpEJIaraTb OpUIrnHaJIbHBIC IMIOAXOAblI U PCHICHUSA

CTaBUTH MPOOIEMBI U 337a4H, IOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUSI.

Pa6ora ¢ undopmanueii:

BIIa/IETh HABBIKAMH TONyYeHUs HHPOpPMAIMU (PU3HMUECKOTO COACpPMKAHHS U3 UCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIATH MOMUCK,
aHaJIn3, CUCTEMAaTHU3AIMI0 U UHTEPIPETANI0 HHPOPMAIIUU Pa3IUYHbIX BUJIOB U (POPM MpEACTABICHUS;

OLICHUBATh JJOCTOBEPHOCTHh MH(OpMAIIHH;

HCIIOJIB30BAaTh CPECACTBA I/IH(l)OpMaHI/IOHHBIX N KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHNU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aa4 ¢ coONrofeHHeM TpeOOBaHUI JPrOHOMHKH, TEXHMKH O€30MacHOCTH, THUTHEHBI, PECypcOoCOepe:KeHHs, MPAaBOBBIX M JTUYECKUX HOPM, HOPM
nH(pOpPMaITMOHHOM 0€30MMacCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COACPX aHHUSA B PA3TMUHBIX (opMmMaTax C y4éTOM HazHauYeHUS WHPOpPMAIMH U IEeNEeBON ayIUTOpUU, BHIOUpPAS
ONTUMATBHYIO ()OpMY TIPEICTABIICHUS I BU3YaTU3aIIUH.

KoMMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1eHCTBHSA:
OCYIIECTBIISATH OOIIEHHE HA YpoKaX (PU3UKHU M BO BHEYPOUHOH J€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIM U CMATYaTh KOH(IMKTHI;
Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHMSI C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;



MMOHUMAThH U UCTIOJIH30BaTh MPEUMYIIECTBA KOMaHIHON ¥ MHIUBUYaTbHOU PaOOTHI;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX AEHCTBUI ¢ yUETOM OOLIUX HHTEPECOB M BO3MOXKHOCTEN Ka)KIO0T0 WieHa KOJIJICKTUBA;

MPUHUMAThH 1I€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHHUPOBATH JEHUCTBUS MO €€ JOCTHXKEHHIO: COCTABIISTH IUIaH JCUCTBUM,
pacnpeensaTb poju ¢ y4éTOM MHEHUN yYaCTHUKOB, 00CYX/IaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia U KAXKJIOTO yUYACTHUKA KOMAaH/IbI B OOIIHI Pe3ybTaT IO pa3pad0TaHHBIM KPUTEPHSIM,

IpeaJiaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJEH C MO3UIIMU HOBU3HbI, OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETMYECKOE MMOBEJICHUE B PA3ITUYHBIX CUTYAIIUSX, IPOSIBIISITH TBOPUECTBO U BOOOpaKeHUE, OBITh HHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJbHbIe YUeOHbIE 1eCTBUS
Camoopranuzanmusi:

CaMOCTOSITENILHO OCYIIECTBIIATH MIO3HABATEIbHYIO JESATENLHOCTD B 001aCTH (PU3UKU M ACTPOHOMMUH, BBISBIISATH MPOOIEMBI, CTABUTH U (DOPMYIHPOBATH
COOCTBEHHBIE 3aJ]a4H;

CaMOCTOSITENIFHO COCTABIIAThH IUIAH PEUICHHUS PACUETHBIX M KaUECTBEHHBIX 3a/1a4, MJIaH BHIMOJHEHUS MPAKTUYECKOW pabOThI ¢ YUETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHUIA;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

pacImpsaTh paMKH Y9€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX TPEIIIOUTCHHIA,

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATH TPHOOPETEHHBIN OITBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO 3PYIUIIUMU B 001acTu (PU3UKH, TTOCTOSHHO MOBBIIIATH CBOW 00pa30BATENbHBIN M KyJIbTYpPHBIH
YPOBCHB.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELIEKT:

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, BHOCUTh KOPPEKTUBEI B JICATEIIHHOCTD, OIIEHUBATH COOTBETCTBHE PE3YJIHTATOB IICIISM;

BIIa/IETh HABBIKAMH TIO3HABATEIHHOM pe(IEKCHU KaK OCO3HAHMS COBEPIIAEMBIX NEHCTBUI W MBICIUTENBHBIX MPOIECCOB, MX PE3yNbTaTOB U
OCHOBAaHUI;

UCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYallld, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHUS 110 UX CHIKECHUIO,

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX NPU aHAIHU3E PE3YIbTaTOB AITEILHOCTH;

MPUHUMATB Ce0sl, TOHMUMas CBOM HEJIOCTATKH M JIOCTOUHCTRA;

MPUHUMATh MOTHBBI U apTYMEHTBI JPYTHX NPU aHAIHU3E PE3YIbTaTOB JAEITEILHOCTH;

MPU3HABATH CBOE MTPABO M MIPABO JAPYTHUX HA ONIHOKH.

B nmporiecce gocTukeHusI TMYHOCTHBIX Pe3yIbTATOB OCBOCHUS MPOTPAMMEI TI0 (PU3UKE IJIs YPOBHS CpeIHEro o0iero oopa3oBanus y 00ydaromuxcst
COBEPIICHCTBYETCS SMOITMOHATLHBIA HHTEIUICKT, MPEATOIaralonui copMUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CHOCOOHOCTh IMOHUMAaTh CBOE OSMOIMOHAILHOE COCTOSHUE, BHJAETh HANpaBlIeHUS pa3BUTHS COOCTBEHHOM
AMOITMOHAIBHOU c(ephl, OBITh YBEPEHHBIM B ce0e€;

CaMOpPETyJIMPOBAHMS, BKIIOUYAIOMIETO CAMOKOHTPOIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE IMOBEACHHE, CIIOCOOHOCTH aallTUPOBATHCS K
SMOILIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K TOCTHXKEHUIO LT U YCIIeXy, ONTHMH3M, HHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXOIS U3
CBOMX BO3MOKHOCTEH;



SMMATHH, BKIFOYAIOIEH CITOCOOHOCTh TOHUMATh 3MOIIMOHATILHOE COCTOSIHUE PYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUH OOIICHHSI, CHOCOOHOCTH K
COYYBCTBHIO M COTIEPESIKUBAHHIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BHICTPAWBATH OTHONICHUS C APYTUMU JTIOABMHE, 3a00THTHCS, MPOSBIISAT, UHTEPEC U pa3periarh
KOH(JIMKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K konity o0yuenus B 10 kJjacce npeIMeTHbBIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPakaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPHPOBATH HA IIPAEMEPaX POJb U MECTO PU3UKU B (POPMUPOBAHUH COBPEMEHHOW HAy9IHON KapTHHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUYECKON JEATEIbHOCTH JIFOJIEH;

YVYHUTHIBATh TPAHUIIEI IPUMCHEHHS U3YYCHHBIX (DU3MUYECKUX MOJICIICH: MaTepHalbHas TOYKA, MHEPIHAIbHAS CHUCTEMa OTCUETa, aOCOTIOTHO TBEPIOE
TEJI0, UJICaTbHBIN a3, MOJCIH CTPOCHUS T'a30B, )KUJIKOCTCH U TBEPBIX TEJ, TOYCUHBIN JICKTPUICCKUI 3aps/l TP pelieHuH GU3NIECKUX 3a/a4;

pacmo3HaBaTh (U3MUYECKUE SBICHUS (TIPOIECCH) U OOBSACHATH UX HAa OCHOBE 3aKOHOB MEXAHHWKH, MOJIEKYJISIPHO-KHHETHYCCKOW TEOPUU CTPOCHUS
BEILIECTBA W DJICKTPOAMHAMUKH: PAaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJUHEHHOE JBIKCHHE, CBOOOJHOC MAJACHUE TEJ, JBIKCHHE IO OKPY>KHOCTH,
WHEepIHs, B3auMojelicTeue tel, nuddy3us, OpOyHOBCKOE JBIIKCHUE, CTPOCHHUE KUIAKOCTEH M TBEPHABIX TEll, U3MCHCHHE 00BhEMA TeNl TPU HArpeBaHUU
(oxJ1axIeHnn ), TEIJIOBOE paBHOBECHE, UCTIApEHUE, KOHICHCAIUS, TUIaBlIeHUE, KPUCTAIIN3ALKs, KUTICHHE, BIaXKHOCTh BO3/lyXa, IOBBIILICHUE TABJICHHUS ra3a
MY €70 HAarpEBaHUM B 3aKPBITOM COCY/IE, CBSI3b MEXKY MapaMeTpaMH COCTOSIHUS ra3a B U30MPOLECCaX, IJIEKTPHU3ALIMS TEN, B3AUMOAECHCTBUE 3apsII0B;

OTHCHIBATh MEXaHUYECKOE IBIKEHUE, UCTIONB3YS (PM3UUECKHE BETUYUHBI: KOOpAUHATA, TyTh, IEpeMEIIeHrne, CKOPOCTh, YCKOPEHHEe, Macca Tena, CuJa,
HMITYJIbC T€JIa, KHHETUYECKas SHEPTHsI, MOTEHIIMaIbHAs DHEPTHsI, MEXaHHYecKas paboTa, MeXaHU4YeCKast MOIIIHOCTD; IPU ONMMCAHUH MMPABUIILHO TPAKTOBAThH
(bu3MYECKU CMBICI UCIIONIb3YEMbIX BETUYHH, UX 0003HAUCHHSI M €IMHULIBI, HAXOIUTh (DOPMYJIBI, CBA3BIBAIOIINE JAHHYIO PU3NYECKYIO BEIUUUHY C IPYTUMU
BEIIUMYHMHAMH;

OTKCHIBATh M3yUYEHHBIC TEIUIOBbIE CBOMCTBA TEN W TEILJIOBBIC SBJICHHUSI, UCMONB3Ys (M3MUECKUE BEIMUMHBI: JABJICHHUE ra3a, TeMIleparypa, CpeIHss
KMHETHYECKasi SHEPTUsI XaOTUYECKOTO JTBUXKEHUSI MOJIEKYJI, CPETHEKBAAPATHYHASI CKOPOCTh MOJIEKYJI, KOJTMYECTBO TETUIOTHI, BHYTPEHHSSI DHEprusi, padboTa
raza, KoOOQQGUIUEHT MOJIE3HOTO ASHCTBUS TEIIOBOTO JBHUTATENIS;, IPU OMUCAHUU MPABUIHLHO TPAKTOBATh (PU3UUYECKUN CMBICT UCIOB3YEMBIX BETHUUH, UX
0003HAYCHUSI ¥ €TMHUIIBI, HAXOAUTH (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYUHY C IPYTUMHU BEITHUNHAM;

OMKCHIBATh HM3yYEHHBIE JJIEKTPUUYECKHUE CBOWCTBA BEIIECTBA U DJIEKTPUYECKHE SIBICHUS (MIPOIECCHI), HCIONB3yS (PUINYSCKUE BEIUYUHBI:
AJIEKTPUYECKUN 3apsil, JIEKTPUUYECKOE TO0JIe, HAMPSHKEHHOCTh TMOJIS, MOTEHIMAaJ, PAa3HOCTh IMOTEHIMAJIOB; MPU ONHWCAHWUU MPABWIBHO TPAKTOBATH
(bu3MYECKUN CMBICT MCIONB3yEeMbIX BETUYHMH, UX OOO3HAYEHUS M E€IUHUIII, YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUECKYI0 BEITUYHUHY C
JIPYTUMU BEITMYNHAMU;

aHAIIM3UPOBATh (PU3UUECKHE MPOIECCH U SABJICHUS, UCTIONB3Ys (PU3MUeCKHre 3aKOHBI U MPUHIUIBL: 3aKOH BceMHpHOTO Tarotenus, |, Il u Il 3akonsr
HproToHa, 3aK0H COXpaHEeHHSI MEXaHUYECKOM SHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCA, TPUHIIMI CYTIEPIIO3UIIMN CUJI, IPUHIIUI PaBHOIPABUS MHEPIIUATBbHBIX
CUCTEM OTCYETA, MOJIEKYJSIPHO-KMHETHUYECKYIO TEOPHUI0 CTPOCHHUS BELIECTBA, I'a30BbI€ 3AaKOHBI, CBSA3b CPEAHEW KHHETUYECKOW HSHEPrUU TEIUIOBOTO
JBIKEHUS MOJIEKYJ C aOCOJIFOTHOM TeMIepaTypoi, IepBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS JIEKTPUIECKOTO 3apsia, 3akoH Kynona, mpu 3ToM
pa3nuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MATEeMaTHIECKOE BRIPAKEHUE U YCIOBUS (TPAaHUIIBI, 00J1aCTH) MPUMEHUMOCTH;

OOBSCHITh OCHOBHBIC TTPUHITUIIBI JIEHCTBHS MAIlIUH, TPUOOPOB M TEXHUUYECKUX YCTPONCTB; paziInyaTh YCIOBUSA WX O€30MaCHOTO MCIOJIb30BAHUS B
IMOBCEAHEBHOM XKU3HU;



BBITIOJTHSATH AKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (PH3NYECKUX SIBJICHUN U MPOLIECCOB C UCTIOIB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH, IPU STOM
dhopmynupoBaTh npobiaeMy/3aady U THIOTE3y y4eOHOTO AKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEMIOKEHHOTO 000PYIOBaHUS, MPOBOIUTh OIBIT U
(hopMyJIUPOBATH BHIBOJIBI;

OCYIIECTBIISTh MpPsIMble U KOCBEHHbIE M3MEPEHUs (PU3UYECKUX BEJIUYHUH, MPU STOM BBIOMPATh ONTHUMAJbHBIN CIOCO0 M3MEpPEHUsl U HCIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTU MEXIy (U3NYECKMMH BEIMYMHAMU C HCIOJIb30BAaHUEM IMPSMBIX HW3MEPEHHi, MPH 3TOM KOHCTPYHPOBATH yCTAHOBKY,
(buKcUpoBaTh Pe3yIbTAThl NOTYUYCHHON 3aBUCUMOCTH (PM3MUECKUX BEIMYMH B BUJE TAOJIHIl U TPaUKOB, A€1aTh BBIBOABI 110 pE3yIbTaTaM HCCIe0BaHUS;

co0moaTh mpaBmiia 0€30MacHOr0 TpyJa MpU MPOBEACHUM HCCIEIOBAaHHI B paMKax ydeOHOro SKCIIepUMEHTa, yueOHO-HCCIIEOBATEIbCKON U
MIPOEKTHOM JIEATEILHOCTH C UCTIOIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;

peuath pacuéTHbIC 3a/1a4u C SBHO 3aJaHHOW (PU3MUECKON MOJEINBIO, UCHOJB3Ys (pU3MUecKkue 3aKOHbI U MPHUHIIMIIBI, HA OCHOBE aHallM3a yCIIOBUS
3aJjauu BBIOMPATh (PU3MUYECKYIO MOJIEIb, BBIACTATH (PU3HUECKUE BETHUUHBI H (HOPMYITBI, HEOOXOIUMBIE I €€ pelIeH s, TPOBOIUTH PACUETHl M OLICHUBATh
PEAIbHOCTH MOTYYEHHOTO 3HAYEHUS (PU3NYECKON BETHUHHBI;

pemaTh KayecTBEHHBIC 33/Ja4M: BBICTPAMBATH JIOTMYECKH HETMPOTUBOPEUYMBYIO IIETIOUKY PpACCYKIEHHH C ONOpOH Ha H3yYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hPHU3HUECKUE SIBICHHUS;

WCTOJIB30BATh MPH PELICHUH YYEOHBIX 3a7a4 COBPEMEHHbIE WH(POPMAIIMOHHBIE TEXHOJOTHH Ui MOMCKA, CTPYKTYPUPOBAaHUS, UHTEPIPETALUN U
MpeJICTaBICHNUs] y4eOHOW M HAy4YHO-TIONYJSpHOW HH(OpMAIMK, MOJYYEHHOW M3 Pa3IUYHbIX MUCTOYHHKOB, KPUTHUECKHU aHAIU3UPOBATH MOIYyYaEeMYHO
nH(pOPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKHUX M 3apyOekKHBIX y4EHBIX-(DU3UKOB B Pa3BUTHE HAYyKU, OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEJHEBHOW JKM3HU I oOecreueHHs: 0e30MacHOCTHU NMpH OOpalleHuu ¢ mpubopamu U
TEXHUYECKHMHU YCTPONCTBAMHU, JUISI COXPAHEHHSI 3I0POBBsI M COOJIOICHHSI HOPM SKOJIOTHYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie;

paboTaTh B IpyNIe C BHIMOJHEHUEM PA3TUYHBIX COIUANBHBIX POJIeH, MIAHUPOBATh pabOTy TPYMIIBI, pallMOHAIBLHO PACIpenesaTh 00I3aHHOCTH U
TUTAHUPOBATh ACATEIBHOCTh B HECTAHIAPTHBIX CUTYAlHsX, aJI€KBAaTHO OIIEHUBATh BKJIAJ KAKOTO M3 YYaCTHHKOB TPYIIIBI B PEIICHHE pacCMaTpUBAeMOM
MPOOIEMBI.

K xonity o6yuenus B 11 kjacce npeIMeTHbBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUH:

JIEMOHCTPHUPOBATh HA MIPUMEpPaxX Poib U MECTO PU3UKU B (POPMUPOBAHUU COBPEMEHHOUW HAyYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHH, B MPAKTHUYECKOU JIEATETLHOCTH JIFOJICH, IETOCTHOCTh U €UHCTBO (PM3UIECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYCHHBIX (U3MUECKUX MOJEINEH: TOUCUHBIA dNEKTPUUECKHUI 3apsi, Jyd CBeTa, TOYCUHBIM MCTOYHUK CBETA,
siiepHas MOJICNIb aTOMa, HyKJIOHHAsI MOJIeTh aTOMHOTO siipa MPH pelieHnn GU3NIECKUX 3a/1a4;

pacmno3HaBaTh (pu3MUeckue sBIEHUS (MIPOLECChI) U OOBSICHATh UX HAa OCHOBE 3aKOHOB JJICKTPOAMHAMHUKH M KBAaHTOBOUW (DU3MKHU: dIEKTpUYECKast
MMPOBOJIUMOCTD, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE NIEUCTBHS TOKA, B3aWMOJICHCTBHE MAarHUTOB, JJICKTPOMArHWTHAs WHAYKITUS, JTCHCTBUE
MarHMTHOTO TOJISI Ha TPOBOJHUK C TOKOM U JBWXKYIIHMICS 3apsii, dIEKTPOMAarHUTHBIE KOJeOaHUsi U BOJHBI, MPSMOIMHEHHOE paclpoCTpaHEeHUE CBETA,
OoTpakeHue, MpeoMiieHrne, nHTepdepeHtus, Tudpakius U moaspu3alus cBeTa, AUCIepcus cBera, GhoTodnekrpudeckuii 3G dekt (pororddexr), cBeToBOEC
JaBJI€HUE, BOBHUKHOBEHUE JIMHENYATOr0 CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAs U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

ONKCHIBATh W3YYEHHbIE CBOMCTBA BELIECTBAa (JIEKTPUUYECKHE, MArHUTHBIC, ONTHYECKHE, 3JEKTPHUUECKYI0 MPOBOJMMOCTh DPA3IUYHBIX Cpell) U
ANIEKTPOMArHUTHBIC SBJICHUS (MIPOIECCHI), WCMOJB3YsS (DM3MUECKUE BEIMYUHBL: DIIEKTPUYECKUHA 3apsj, CHIa TOKa, JJIEKTPUUYECKOE HaANpsDKEHUE,
ANEKTPUYECKOE COMPOTUBIECHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABIDKYIIAs CHia, paboTa TOKa, MHIYKIUS MarHUTHOTO MOJs, cuia Awmmepa, cuia



JlopeHna, MHAYKTUBHOCTh KAaTYIIKH, SHEPTHs 3JIEKTPUYECKOr0 U MarHUTHOTO TOJIEH, MepHoa M YacToTa KojeOaHuil B KojeOaTeTbHOM KOHTYpE, 3apsia U
CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DJIEKTPOMAarHUTHBIX KoyieOaHMH, OKYCHOE pacCTOSIHME M ONTHYecKas Cuia JIMH3bI, IPU OMUCAHUHM MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIUYMH, UX O003HAUCHHS M €JUHHUIBI, YKa3blBaTh (YOPMYJIbI, CBSI3BIBAIONINE NAHHYIO (DU3MUYECKYIO
BEJIMYMHY C IPYTMMH BETMYMHAMU;

OIMCHIBATh W3YYECHHBIC KBAaHTOBBIC SBJICHHS M MPOIECCHI, UCIONB3Ys (PU3NYECKHE BETUUYMUHBL: CKOPOCTh IEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, YHEPrUsl U UMIYJIbC (GOTOHA, MEPUO]] MOTypaciaaa, YHEPrusl CBSI3U aTOMHBIX sJIep, IPU OMKUCAHUU MPABWIBHO TPAKTOBATh (hM3UUYECKUN
CMBICIT UCTIOJIb3YEMBIX BEIUYMH, X OOO3HAYCHHS W EIWHUIIBI, YKa3bIBaTh (HDOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIWYHHY C JIPYTHMHU
BEJIMYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NYECKOM BETUUHHBI;

aHATM3UPOBATh (PU3MUECKUE MPOIECCHl U SBICHHS, HCIONB3YS (PU3NYECKHE 3aKOHBI M MPHHLIUIBL 3akoH OMa, 3aKOHBI IMOCJIEJOBATEILHOTO H
MapajuIeIbHOTO COeIMHEHMSI IPOBOIHUKOB, 3aK0H Jxoyna—JIeHia, 3aK0oH 3JIeKTPOMarHUTHON MHAYKIIHUHU, 3aKOH MPSMOJIMHEIHOT0 pacpOCTpaHeHus CBETa,
3aKOHBI OTPAKEHHsI CBETA, 3aKOHBI MPEJIOMIICHHS CBETa, ypaBHEHHE DWHIITEHHa it (oTtodddekra, 3aKOH COXpaHEHHS IHEPTUH, 3aKOH COXpPAHCHHUS
UMITYJIbCa, 3aKOH COXPaHEHHsI SJIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHEHHsI MACCOBOT0 YHCIIa, MOCTYJIaThl bopa, 3aK0H pajiioakTUBHOTO pacnaja, mpu 3TOM
pa3nuyaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAKEHHE U YCIOBUS (IPaHUIIbI, 00JacTH) MPUMEHUMOCTH;

OTIpeETSATh HapaBlIeHUE BEKTOpA HHAYKIMHA MAarHUTHOTO TOJIs IPOBOJHUKA C TOKOM, CUJIbI AMIiepa 1 cuiibl JlopeHna;

CTPOMUTH U OMKUCHIBATh U300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITIOJTHATH AKCIIEPUMEHTHI IO UCCIEI0BAHUIO (PU3UUECKUX SBIIEHUHN U MPOLIECCOB C UCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX U3MEPEHUI: IPHU 3TOM
dbopmynrpoBath mpobiemMy/3agady ¥ TUIOTE3y Y4eOHOTO SKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOTO 000pYIOBaHHS, MPOBOJUTH OTBIT U
(GbopMyIIUpPOBATh BHIBOJIBI;

OCYIIECTBIISITh MPSMBbIE U KOCBEHHBIC M3MEPEHHS (PU3MUECKUX BEIUYMH, TIPH ITOM BBIOMPATh ONTHMAJIBHBIN CIIOCOO M3MEpPEHHsI M HCIIOIB30BaTh
M3BECTHBIE METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUIA;

WCCIIEIOBATh 3aBUCHUMOCTH (PU3UYECKUX BEIMYHMH C HMCIOJIB30BAaHUEM IPSIMBIX M3MEPEHHI: TPH 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHUPOBATH
Pe3yJIbTaThl MOJyYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMUYUH B BUJIE TaOIUI] U TpaMKOB, AeTIaTh BEIBOBI 10 pe3yJibTaTaM HCCIIEI0BaHMS;

coOmoaaTh mpaBuia OE30MacHOTO TpyZa NMpPH TPOBEICHHH HCCIENIOBAaHWNA B paMKax y4eOHOTO JKCIIEPUMEHTa, y4eOHO-HCCIeNOBATEIbCKONH H
MIPOEKTHOM JI€ATEIbHOCTH C UCTIOIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U J1AOOPaTOPHOI0 000PYI0BAHUS;

pemarh pacuéTHBIE 3a/1a4M C SIBHO 33JJaHHOW (PH3MUECKOW MOJENBI0, UCHOJB3Ys (PU3MUECKUE 3aKOHBI M IMPUHIIMITEI, HA OCHOBE aHAJIN3a YCIIOBHS
3aJjauu BBIOMpaTh (PU3UUYECKYIO MOJIEIb, BBLACTATH (PU3HUecKre BETUUUHBI U (OPMYIIbI, HEOOXOIUMBIE JUIs €€ peleHus], IPOBOIUTh PacU€Thl U OLICHUBATh
PeaTbHOCTh MOYYEHHOTO 3HAYCHUST (PH3HMUECKON BEITHYMHEI;

pemiaTh KayecTBEHHBbIE 3a/1a4M: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIEMOYKY pPACCYKICHHUNH C ONOpOl Ha H3Yy4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKHUE SBIICHHS,

MCMOJIb30BaTh MPH PELICHUH YYEOHBIX 3aJjau COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH Ui MOMCKA, CTPYKTYPUPOBAaHUS, UHTEPIPETALUU U
MpEJCTaBICHUS YYeOHOW M HAYYHO-TIONMYJISIPHOW WH(GOpPMAIMH, MOTYYCHHONH W3 Pa3IMYHBIX MCTOYHUKOB, KPHUTUYECKH AHATM3UPOBATH TOIYYaeMYFO
uH(pOpMaIINIO;

OOBSICHATH MIPUHIIUIIBI IEHCTBUSI MAIIMH, TPHOOPOB M TEXHHUYECKUX YCTPOUCTB, Pa3INYaTh yCIOBHS HX O€301IaCHOTO NCTIOIh30BaHUS B TIOBCETHEBHOM
KHU3HH;

MPUBOJUTH MPUMEPHI BKIIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBICHEHHE MPOIIECCOB OKPYXKAIOIIEr0 MHUpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHI;

WCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS 1O (PU3MKEe B MOBCEAHEBHOM JKM3HHM JUIsl OOecTieueHHs] O€30MacHOCTH MpH OOpalieHur ¢ npubopamMu U
TEXHUYECKUMHU YCTPOICTBaMU, Il COXPAHEHHS 3I0POBbsI U COOJIIOICHUS HOPM 3KOJIOIMYECKOT0 TIOBEACHNUS B OKpY KaloIIeH cpeje;



paboTaTh B IpyMIie ¢ BHIMOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJIeH, IUIaHUPOBATh pabOTy IPYMIIbI, PAlMOHAIBHO paclpelnesiaTh 00S3aHHOCTH U
IUIAHUPOBATh JCATCIIBHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, alcKBaTHO OLICHMWBATH BKJIAJ Ka)KIOT0 U3 yYaCTHUKOB I'PYIIIEI B PEHICHUE PACCMaTPUBACMON

poOIEMBI.

TEMATHUUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanMeHOBaHue pa3zesioB U TeM KosinyecTBOo 4acoB JnekTpoHHbIEe (LU POBLIE)
n/n IpOorpaMMbl Bcero| KoHTpoJbHBIE IpakTHYecKue 06pa3oBaTesIbHbIE PECYPChI

paboThI paboThI

|Pa3/1eJ1 1. PU3UKA U METO/IbI HAYYHOTI'O I03HAHUA

1.1 |Pusuka ¥ MeTo/ bl HAYYHOT'O MMO3HAHHUS 2 bu6baunoteka [JOK
https://m.edsoo.ru/7f41bf72

|I/IToro 110 pasjeny H 2 H
IPazgen 2. MEXAHUKA
2.1 |Kunematuka 5 bubanoreka LIOK
https://m.edsoo.ru/7f41bf72
2.2 ||IuHamuKa 7 bubanoreka LIOK
https://m.edsoo.ru/7f41bf72
2.3 ||3aKOHBbI COXpaHEeHHUS B MEXaHUKe 6 1 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/7f41bf72
|I/ITOI‘0 10 pasjeny H 18 H
|Pa3,ae11 3. MOJIEKYJIIPHAA ®U3UKA U TEPMOJJUHAMUKA
3.1 ||OcHOBBI MOJNIEKYJIAPHO-KUHETUYECKOU 9 1 Bu6auoTteka LJOK
TEOpHUHU https://m.edsoo.ru/7f41bf72
3.2 ||OcHOBBI TEpMOJUHAMUKU 10 1 Bubaunoreka LIOK
https://m.edsoo.ru/7f41bf72
3.3 ||ArperaTHble COCTOSIHUSA BelleCTBa. 5 Bubaunoreka LIOK
dazoBble epexo/ibl https://m.edsoo.ru/7f41bf72
|I/ITOI‘O 10 pasjeny H 24 H
|Pas,ae11 4.3JIEKTPOAUHAMHUKA
4.1 |DsekTpocTaTHKa 10 1 Bu6anoteka LIOK
https://m.edsoo.ru/7f41bf72
4.2 ||[locTOssHHBIN 3/1eKTPUYECKUH TOK. TOKH B 12 1 Bub6anoteka LIOK
pPa3JIMYHBIX cpefax https://m.edsoo.ru/7f41bf72
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Ne HavmMmeHoBaHue pa3/iesioB U TeM ‘ KosinuecTBO yacoB JnekTpoHHbIe (LU POBbLIE)
n/n IpOrpaMMBbl Bcero| KoHTpoJbHBIE IpakTHYecKue obpasoBaTesIbHble PeCypChI
paboThl
|I/IToro 110 pasjeny H 22 H ‘
|Pe3epBHOe BpeMs H 2 H H H ‘
(OBIIEE KOJIMYECTBO YACOB 10 TIPOTPAMME | 68 | 3 I [ |
11 KVIACC
Ne HanmeHoBaHUe pas3/iesioB U TeM ‘ KoJsinuecTBOo yacoB | JeKTpoHHbIe (LMPpOBbIe) 06pa3oBaTesbHbIE
n/n porpaMMel Bcero| KoHTpoJsibHbIE llpakTHyeckue pecypcl
paboThl
IPazaen 1. 3JIEKTPOJJMHAMHUKA |
1.1 ||MarHuTHOe noJie. JeKTpOMarHuTHas 11 1 bu6auoTeka LIOK https://m.edsoo.ru/7f41c97c
VHJYKLIUS
|I/IToro 110 pasjeny H 11 H ‘
|Pa3,ae11 2. KOJIEBAHHU S U BOJIHbBI ]
2.1 |[MexaHUYeCKHE U 3JIEKTPOMArHUTHbIE 9 bu6sunoTteka [JOK https://m.edsoo.ru/7f41c97c
KoJiebaHus
2.2 |[MexaHMYeCKHE U 3JIEKTPOMArHUTHbIE 5 1 bu6sunoTteka [JOK https://m.edsoo.ru/7f41c97c
BOJIHBI
|2.3 HOHTHKa H 10 H H HBI/IGJII/IOTeKa [IOK https://m.edsoo.ru/7f41c97c|
|I/ITOI‘0 10 pasjeny H 24 H |

|Pas,aeJI 3. OCHOBBI CNIEIIMATbHOH TEOPUU OTHOCHUTE/IbHOCTH

3.1 ||OcHOBBI criela/IbHON TEOPHUHU 4 1 Bbub6auoTeka LIOK https://m.edsoo.ru/7f41c97c
OTHOCUTEJIbHOCTH
|I/ITOI‘O 10 paspeny H 4 H ‘
IPazgen 4. KBAHTOBAS ®U3HUKA |
|4.1 H3JIeMeHTbI KBaHTOBOW ONITUKH H 6 H H HBHGJMOTeKa [IOK https://m.edsoo.ru/7f41c97c‘
|4.2 HCTpoeHI/Ie aToMa H 4 H H HBI/I6JII/IOTeKa [IOK https://m.edsoo.ru/7f41c97c‘
|4.3 HATOMﬂoe AAPO H 5 H H HBI/I6JII/IOTeKa [IOK https://m.edsoo.ru/7f41c97c‘
|I/IT0ro 10 pasjeny H 15 H ‘

|Pa3,11e11 5.3JIEMEHTbI ACTPOHOMHWHU U ACTPOPU3UKHU
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[TPOTPAMME

Ne HaumMeHoBaHUe pa3zesioB U TeM ‘ KosinuecTBO 4yacoB ‘ JdnexkTpoHHbIEe (UPOBbIE) 06pa30BaTebHbIE
n/n IporpaMMbl Bcero|| KoHTpoJsibHBIE [lpakTUyecKue pecypcehbl
paboThI paboThI

|5.1 HSJIeMeHTbI aCTPOHOMMH M aCTPOPU3UKH H 7 H 1 H HBI/IG.}II/IOTeKa [IOK https://m.edsoo.ru/7f41c97c‘
|I/IToro 110 pasjeny H 7 H ’
IPazgen 6. OGOBIIAIOIIEE IOBTOPEHUE |
|6.1 HO606LL1a}omee IIOBTOpPEHHUE H 4 H H HBI/IG.}II/IOTeKa [IOK https://m.edsoo.ru/7f41c97c‘
|I/IToro 110 pasjeny H 4 H ’
|Pe3epBHOe BpeMs H 3 H H H |
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

YYEBHO-METONYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 10 knacc/ Msxkumes I'.., Byxosue b.b., Corckuit H.H. non penakuueii [lapdentseBoit H.A., Akunoneproe o6mectBo «M3naTenscTBo
«ITpocBenienne»
» ®usuka, 11 knacc/ Mskumes I'.JI., bByxoBues b.b., Hapyrun B.M. non penakuueit [lapdentoeBoit H.A., Axunoneprnoe o6mectBo «M31arenbcTBo
«ITpocBenienne»

METOIANYECKHUE MATEPHUAJIBI VIS YUUTEJISA
1. bo6ommnua C.b. ®usuka. CripaBounuk. 10-11 kmaccel. M.: M3naTenscTBO «OK3amen», 2014 1.
2. ®usuka. 3agaunuk. 10-11 kmaccer: mocobue miist oomeodpaszoBat. yupexaenuii / A.I1.PeimkeBud. — M.: Jlpoda, 2005.

3. EI'D. ®usuka. [Tonusiii kypc A, B, C. CamoctostensHas moaroroka k EI'D / O.W. I'pomuesa. — M.: U3garenscTBo «IK3ameny, 2014.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru
https://phys-ege.sdamgia.ru
http://class-fizika.narod.ru
https://lecta.ru
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