Pa6ouas nmporpamma y4e6Horo npeamera " ®@uzuka'
(06a30Bblii ypoBeHBb)

B OOII COO mpenycMOTpeHO HEMOCPEICTBEHHOE MpUMEHEHHEe NpH peanm3anuu obs3atensHol wactu OOII
COO denepanpHOit pabouei mporpaMmel 1o yaeOHOMY npeaMeTy «Du3nka.

IIporpamma no ¢usuke 6a30BOro ypoBHsS Ha ypOBHE CpeiHEro odmiero oopasoBanus paspaboTaHa Ha OCHOBE
MOJIO)KEHUH M TpeOOBaHMH K pe3ylbTaTaM OCBOEHHUsS OCHOBHOW 00pa3oBaTENIbHOM IMPOTPaMMBI, MPEICTaBICHHBIX B
®I'OC COO, a rtaxxke ¢ y4éroM (enepanbHOil padoyeil MporpaMMbl BOCHHMTAHMS W KOHIUEIMIMH IpPENoAaBaHMs
yueOHoro npenmera «Pusnka» B 00pa3oBaTenbHbIX opraHusanusx Poccuiickoit denepanun, peann3yonmx OCHOBHbIE
o0OpazoBaresbHbIE TPOTPaMMBI.

Conep)xkanue mporpammbl 1o (U3MKE HanpaBiieHO Ha (OPMHUPOBAaHHE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa
obygaromuxcs 10—-11 kmaccoB npu oOydeHnn ux (Gu3nke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AEATSIEHOCTHOTO
moxxona. Ilporpamma mo ¢usuke coorBercTByeT TtpeboBanmsaM PI'OC COO K IUIaHUPYEMBIM JHYHOCTHBIM,
NPEAMETHBIM W METalpeJMETHBIM pe3ylbTaTaM OOydYeHHs, a TakXKe YJYHTBIBACT HEOOXOIMMOCTh PpEaTH3aALUH
MEXIPEIMETHBIX CBA3EH (DM3UKHU C €CTECTBEHHO-HAYYHBIMHU yI€OHBIMHU IIpeaAMeTaMu. B Hell onpenemnsiroTcsi OCHOBHBIE
LETN W3ydeHns (U3WKKM Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, IUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHHUS Kypca
(U3MKU: IMIHOCTHBIC, METAIlpEAMETHBIE, TPeIMETHBIC (Ha 6a30BOM YpOBHE).

[Tporpamma 1o usnke BKIOYALT:

[TnanupyeMble pe3ysbTaThl OCBOCHHMS Kypca (u3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE NpEIMETHbIC
Ppe3yNbTaThl O roJaM 00yueHHS;

Conepxanue yuyeOHoro npeamera «Du3ukay Mo rogaM 00y4eHus;

TemaTtudeckoe IUTaHHMpPOBaHHE. B TeMaTHuecKOM IUIaHUPOBAHUHM YUYTEHBI BO3MOXKHOCTH HCIIOJIB30BaHUS
NIEKTPOHHBIX (LIU(POBEIX) 00pa30BaTENbHBIX PECYPCOB, SBISIOMUXCS y4eOHO-METOOMYECKUMH MaTepualaMu
(MyTBTHMETUIHHBIC TPOTPaMMBI, BJICKTPOHHBIC YYCOHWKH M 3aJauHHUKH, 3JCKTPOHHBIE OMOIMOTEKH, BHPTyalbHBIC
71ab0paTopuy, WrpOBBIE TPOTPaMMBI, KOJUIEKIMH NH(QPOBBIX 00pa30BaTENBHBIX PECYPCOB), PEATH3YIOIIUMHU
JIUIAKTUYECKHEe  BO3MOXKHOCTH  HMH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX  TEXHOJIOTHH, COAEPXAaHHE  KOTOPBIX
COOTBETCTBYET 3aKOHOJIATEIbCTBY 00 00pa30BaHHH.

IIporpamma no ¢u3HKe NpeOCTaBIAET BO3MOKHOCTD IS PEATM3aIH PA3IMIHBIX METOJMUECKHUX MOIXO00B K
opraHuzaiyy o0y4eHus (pU3HMKe IPH YCIOBUH COXPAHEHHUs 0053aTeNIbHOM YaCTH COIEPIKAHUS Kypca.

®duznka Kak Hayka o HauOosee OOLIMX 3aKOHAX MPUPOJIBI, BHICTYIAs B KA4€CTBE YUeOHOro IpeaMera B LIKOJIE,
BHOCHT CYIIECTBEHHBI BKJIaJ B CHCTeMYy 3HaHWUMl 00 okpyxatomem wupe. LIkodapHbli Kypc Qu3Mkn —
CHUCTEMOOOPA3YIONIUIl /Il €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (pU3MUecKHe 3aKOHBI JIEKaT B
OCHOBE TMPOLIECCOB M SIBICHHH, M3yuyaeMbIX XHUMHEH, Ouonoruedd, ¢usuyeckoil reorpadueii u acTpoHOMHEH.
Hcnonb3oBaHue M aKkTHBHOE NMpHMeHeHHE (DU3NYECKMX 3HAHUU OIpEeAeNseT XapakTep W pa3BUTHE Pa3sHOOOpPa3HBIX
TEXHOJIOTHI B cdepe PHEPreTHKH, TPAHCIIOPTa, OCBOEGHHS KOCMOCA, NMOJYYEHHsS HOBBIX MaTE€PHAlIOB C 3aJJaHHBIMHU
CBOWCTBaMM U Ipyrux. M3ydeHue Gpu3nkn BHOCHUT OCHOBHOHM BKJaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI
Mupa oOyJaronmxcs, B GopMUpoBaHNE YMEHHUH NPUMEHSITh HAYYHBIH METO/I O3HAHNUS TIPH BBITIOJTHEHUN UMH YIeOHBIX
HUCCIIEIOBAHUM.

B ocHOBY kypca (hpM3MKH JUISL YPOBHSI CPEAHETO 00IIero oOpa3oBaHMs IMOJOXKEH PsA MACH, KOTOPhIE MOXKHO
paccMaTpuBaTh Kak MPHHIHIEI €70 TOCTPOSHHS.

Wnes nenoctHocTu. B COOTBETCTBUM € HEM KypC SIBJISIETCS JJOTUUECKH 3aBEPIIEHHBIM, OH COIAEPKUT MaTepUa
U3 BCEX pa3jelioB (GPU3HMKH, BKIOUAET KaK BOIPOCHI KIACCHYECKOMW, TaK U COBPEMEHHOMN (DU3UKH.

Wpest renepanusanmu. B cooTBeTcTBMM C Hell Marepuall Kypca (Gu3MKn oObeIUHEH BOKpPYr (pH3MUecKux
Teopuil. BenymmM B kypce sBisiercst GOpMHpOBAHUE MPEICTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepHH, BELIECTBE U
ToJe.

Wnes rymanuwtapmsanmu. Peanmsanus naenm npennosnaraeT HMCHOJIB30BaHWE T'yMaHHTapHOTO IIOTEHIHaIa
(U3MYECKOH HayKH, OCMBICIIEHHE CBSI3M Pa3BUTHS (U3UKH C Pa3BUTHEM OOIIECTBA, a TAKKE ¢ MHPOBO33PEHUECKHMHU,
HPaBCTBEHHBIMU M SKOJIOTUUECKUMH ITpodieMamu.

Wnes mnpuknagHoit wampaieHHocTH. Kype ¢usmkm mpenmonaraer 3HAKOMCTBO C IIMPOKHMM  KPYrom
TEXHUYECKHUX U TEXHOJOTHYECKHX ITPUIIOKEHUH U3YYEHHBIX TEOPHH U 3aKOHOB.

Wnes »Kojormsammu pealn3yercs IOCPEJCTBOM BBEJCHHUS 3JIEMEHTOB COJEPXKaHUS, IOCBSIIEHHBIX
9KOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TakKxke
00CcyXIeHUs TPOOJIEM PAIMOHATLHOTO TPHUPOIOTIOIE30BAHUS B DKOJIOTHUECKON 0€30MacHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMH Kypca GU3UKH Ha YPOBHE CPEIHET0 00mero o0pa3oBaHus SBISIOTCS (PU3NIECKHE
Teopun (POpMUPOBAaHUE TPEIACTABICHUH O CTPYKType MOCTPOCHUS (U3NIECKOW TeopuH, posid (yHIaMEHTAIbHBIX
3aKOHOB ¥ IPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUAX O IPUPOJIE, TPAaHUIAX IPUMEHUIMOCTH TEOPHH, IS OIIMCAHUS
€CTEeCTBEHHO-HAYYHBIX SBJICHUH U MIPOIIECCOB).

CuCTEMHO-/ICATEILHOCTHBIN TI0IX0I B Kypce (DM3MKM peanusyercs HpEexAe BCero 3a CYET OpraHu3alyu
9KCIIEPUMEHTAILHOM JiesTeNnbHOCTH oOyvaromuxcs. [yt 6a30Boro ypoBHSI Kypca (HM3MKH — 3TO HCIIOJIb30BAHHE
cucTeMbl (pPOHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1a00paTOPHBIX PadOT, KOTOPHIE B IIPOrpaMMe 1o (Gu3uxe
00beIMHEHBI B OOLIMH CIHCOK YYEHHYECKHX NMPAaKTHUECKUX padoT. BhlaeneHue B yKa3aHHOM IepedHe J1abopaTOpHBIX
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paboT, MPOBOAUMBIX AJISI KOHTPOJIS M OLCHKH, OCYIIECTBIISICTCS] yYaCTHUKaMH 00pa30BaTEIbHOTO MPOIIECCa UCXOI U3
0coOeHHOCTEH TUTAaHUPOBAHMS U OCHAIEeHUs kabuHeTa pu3uku. [Ipu sToM obecrieduBaeTCs OBIaACHUE 00YIArOIIIUMUCS
YMEHUSIMH TIPOBOANTH KOCBEHHBIE HM3MEPEHHS, HCCIEIOBAaHHS 3aBUCHMOCTEH (DM3MUECKHX BENWYMH W IOCTAHOBKY
OTIBITOB IO TMPOBEPKE MPEJIOKEHHBIX THIIOTES.

Pemenne pacu€THBIX M KaueCTBEHHBIX 33714 C 3aJaHHON (DU3MUECKON MOAENBI0, NO3BOJISIONIEE IPUMEHSTh
N3y4YCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO paszeia Kypca, TaKk ¥ MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3/elioB.
Jlns KauecTBEHHBIX 3ajqad IMPUOPHUTETOM SBIIIOTCS 3aJaHusi Ha OOBSACHEHHE NPOTEKaHUS (PU3NYECKHX SIBICHUH U
NIPOLIECCOB B OKPYXXAaloIleH Ku3HW, TpeOyromue BbIOOpa (HU3MYECKOW MOJENW U CUTyallud MPaKTHKO-
OpPHEHTHPOBAHHOTO XapaKkTepa.

B coorBerctBuu ¢ tpeboBanusmu PI'OC COO k MaTepHanbHO-TEXHHYECKOMY OOECIIEUEeHHIO Y4eOHOTro
mporiecca 0a30BEBIi yPOBEHB Kypca (PM3UKH Ha ypOBHE CpemHEro o0Imero o0pa3oBaHUs JODKEH U3ydaThCs B YCIOBHAX
MIPEAMETHOTO KabWHeTa (M3UKH WM B YCIOBHSIX MHTETPHPOBAHHOTO KaOWHETa NPEIMETOB €CTECTBEHHO-HAYYHOTO
nukna. Hanmune B kabmaeTe (GM3MKH HEOOXOAMMOTO JIAOOPAaTOPHOTO 0OOPYIOBAHUS U BBHITIOJHEHHS YKAa3aHHBIX B
mporpamMMe 1o GU3NKe YICHHIECKHAX MPAKTHIECKUX paboT U IEMOHCTPAIIIOHHOTO 000pyZOBaHHS 00s3aTEIIFHO.

JleMoHCTpanmoHHOE  00OpymoBaHHE (OPMHPYETCSI B COOTBETCTBMM C HPHUHIUIIOM MHHUMAJIbHOU
JOCTaTOYHOCTH M 00ECTIEYNBAET MTOCTAHOBKY NEPEUHNCICHHBIX B IPOTpaMMe 10 (PU3HKE KIFOUCBBIX JEMOHCTPAINI AT
HCCICAOBaHU M3YYaCMbIX SIBIICHUM M IpouecCcoB, SMIUPUYCCKUX U q)yH[[aMeHTaHLHI)IX 3aKOHOB, UX TCXHUYCCKHX
NIPUMEHEHUM.

JlaGopaTopHoe 00OpyaOBaHME AJISl YICHUUECKHX NPaKTHYECKUX paboT (hopMHpyeTcs B BHIE TEMaTHYECKUX
KOMIUIEKTOB U O0ecreyrBaeTcs B pacuy€Te OJHOrO KOMIUIEKTa Ha JBYX OOydaromuxcs. TeMaTHYecKue KOMILUICKTHI
71a00paTOPHOro 00OPYAOBAHUS AOJDKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BaHUU aHAIOTOBBIX M IH(POBBIX
puOOpPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJE HU(POBBIX Ta00paTopHil.

OCHOBHBIMH LEJISIMH U3y4IeHUS (PU3UKH B 00IEM 00pa30BaHNUN SIBISIOTCS:

®opMupoBaHHe HHTEpeca M CTPEMJICHUS OOYYalOIIMXCS K HAYyYHOMY H3Y4YCHHIO NPHPOIBI, PA3BUTHE HX
MHTEJJIEKTYaTbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

Pa3BuTHe nmpencTaBIeHU 0 HAYYHOM METO/E TO3HAHUS B (POPMUPOBAHHE HCCIEIOBATEIHCKOTO OTHOUICHHS K
OKPYXXAIOIINM SIBICHHUSIM;

CDOpMI/IpOBaHI/Ie Hay4YHOIr'0 MHPOBO33pPCHUA KaK pe3yjibTaTa H3YYCHUSA OCHOB CTpPOCHUSA MATCpUu U
(yH/IaMEeHTaIbHBIX 3aKOHOB (PU3HKH;

®dopMupoBaHHE YMEHUN OOBSICHATH SBICHUS C WCIOJb30BAaHUEM (DHU3MUECKHX 3HAHUM U HAYYHBIX
JIOKa3aTeNbCTB;

®opMHpOBaHUE TPEJICTABICHUA O POIM (QU3MKHU JUIS Pa3BUTHA JPYTUX €CTECTBEHHBIX HAyK, TEXHHUKH H
TEXHOJIOTUH.

JocTmkenne 3TuX neseil ooecneunBaeTcs pemeHneM CIeIyomnX 3aad B Ipolecce U3ydeHus Kypca QU3uKn
Ha ypOBHE CpeAHEro o0Iero oopa3oBaHus:

[IprnoGperenne cuctemsl 3HaHWII 00 OOMMX (U3MUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHAX, BKIIIOYAs
MEXaHHKY, MOJIEKYJSIPHYIO (PH3HKY, 3JIEKTPOANHAMHUKY, KBAHTOBYIO (DM3HKY M DJIEMEHTHI aCTPOMH3HUKH;

®dopMupoBaHUe YMEHUI IPUMEHATH TEOPETHIECKUE 3HAHUSA ISl 00BSICHEHUS (PU3NUECKUX SIBJICHUI B IPUPOJIE
1 JUIS IPUHATHS IPaKTHIECKUX PEIICHHUH B TOBCEIHEBHOW KU3HM;

OcBoeHHe CcIOCOOOB peIIeHHS Pa3IHYHBIX 3aJad C SBHO 3aJaHHOM (u3nyeckol MoJenbio, 3anad,
M0JIpa3yMeBaIOIINX CAMOCTOSATENbHOE CO3/JaHue (PU3MUECKOIT MOJIETIH, COOTBETCTBYIOLICH YCIIOBHSIM 3a1a4H;

ITonumanue (bPI?}PI‘ICCKI/IX OCHOB M MPUHIHUIIOB HeﬁCTBHH TEXHUYCCKUX yCTpOﬁCTB U TEXHOJOTHYCCKUX
MPOLIECCOB, UX BIIMSIHUS HAa OKPYKAIOIYIO CPENy;

OBiajeHNe METOAAMH CAaMOCTOSTEIFHOTO IUIAHMPOBAHMS W TPOBEICHHUA (DH3MUYECKHX OSKCIIEPHMEHTOB,
aHaNM3a M UHTEpIpeTaly HHQOPMALIUH, OTIPEJICNICHNS IOCTOBEPHOCTH TOJIyYEHHOTO PEe3yIIbTaTa;

Co3nanue ycinoBuit Uist pa3BUTHSL YMEHHUI IPOEKTHO-HUCCIIEI0BATEILCKOH, TBOPYECKOM €S TETHHOCTH.

OO11iee yKciI0 YacoB, PEKOMEHI0BaHHBIX JUIsl M3y4eHus ¢pusnku — 136 gacos: B 10 knacce — 68 yacos (2 yaca B
Hepenro), B 11 kimacce — 68 wacoB (2 4aca B HEIEIIO).

[Ipennaraemslii B mporpamme 10 (U3MKE II€pedeHb J1a0OpaTOPHBIX M IIPaKTUYECKHUX paboT sBiseTcs
PEKOMEJIOBaHHBIM, YUHTENb JIEJIaeT BBIOOP MPOBEJCHUS JIaOOPaTOPHBIX pabOT M OINBITOB C YYETOM HHIMBUAYAJIBHBIX
0CcoOeHHOCTEH 00yJaromuXCs.

Jlrobast pabouasi mporpamMma JIOJDKHA TOJHOCTBIO BKJIIOYATh B Ce0sl COAEp)KaHWE NaHHOM MPOrpaMMbl MO
¢dusnke.

B otnempHBIX ciaydasx Kypc ¢u3mku 0a30BOro ypoBHS MOXKET M3ydarbes B 00béme 204 waca 3a aBa rona
obyuenns (3 u B Henemo B 10 u 11 kmaccax). B atom ciydae yBenuumBaetcs He MeHee yeM 10 20 4 pe3epBHOE BpeMs,
KOTOPOE HCTIONB3yeTCsl YUUTEIeM JJIsl U3YYEHHUsT BOMPOCOB, TECHO CBSI3aHHBIX C BHIOPAHHBIM MPOQHUIEM OOYUESHUS, U
yBEJIMYMBACTCsl yueOHas Harpy3ka, OTBOJMMAs HA M3yUYCHHE MEXaHHKH, MOJICKYJISIPHOH (DM3MKH M 3JIEKTPOAMHAMUKH,
3a cuéT pacIIMpEeHHs Ynciia JabopaTopHbIX pabOT MCCIIEA0BATEIBLCKOTO XapaKTepa U YPOKOB PEIICHHS KaueCTBEHHbIX
pacyETHBIX 3a/1au.

COAEPKAHUE YYEBHOI'O IPEAMETA



10 KJIACC
Pazpen 1. ®us3mnka 1 METOABI HAYIHOT'O TTO3HAHHS

®dmsuka — HayKka o mpupozae. Haydansie MeToIbI IO3HAHKS OKpY)Kaomero Mupa. Poik SkcriepuMeHTa U TeOpUH B
TIporiecce MO3HAHUS IPUPOIBI. DKCIIEPIMEHT B (PHU3HKE.

MopenupoBanue (GU3MYECKUX SIBICHUH M mpoueccoB. Hayuneie rumoressl. dusnyueckre 3aKOHbI M TEOPHH.
I'paHuIBl NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHINI COOTBETCTBUSL.

Ponb 1 MecTo Gpu3HKH B POPMUPOBAHUN COBPEMEHHOI HAyYHOW KapTHHBI MUPa, B IPAKTUYECKON NESATEINbHOCTH
JOJEH.

JemoHcTpanuu

Amnasorosble U IN(POBBIE UIMEPHUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pasgen 2. Mexannka

Tema 1. Kunematuka

Mexanmueckoe ApmwKeHne. OTHOCHTEIFHOCTh MEXaHUIECKOTO IBIDKeHUs. Cuctema otcuéra. TpaekTopus.

[lepememienne, ckopocTb (CpPEeaHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MAaTepHUANbHOW TOYKH, WX
MIPOEKITNH Ha OCH CUCTEMBI KoopanHat. CIIo)kKeHHe TTepeMeIIeHIH U CII0KEHHE CKOPOCTEii.

PaBHOMEpHOE M PaBHOYCKOpEHHOE NPSAMOJIHHEITHOe nBIKeHne. ['paduku 3aBUCHMOCTH KOOPIUHAT, CKOPOCTH,
YCKOPEHUS, MyTH U MIepEeMEIICHUS MaTePUANbHON TOUKU OT BPEMEHH.

CBoOoHOE majicHUe. Y CKOPEHUE CBOOOIHOTO MaJCHUS.

KpuBonunelinoe nBmwkeHue. J[BmxeHHe MaTepHalbHON TOYKM MO OKPYXHOCTH C TIOCTOSIHHOW O MOYJIIO
CKOpPOCTBIO. YTJIOBas CKOPOCThb, JHMHEHHas ckopocTh. Ilepmonm u yactora oOpamieHus. LleHTpocTpeMuTenbHOE
YCKOpEHUE.

TexHUUECKHE YCTPOWCTBA M MPAKTHYECKOE NPUMCHEHHUE: CIHUAOMETp, NOBI)KCHHE CHAPSAIOB, IEMHBIE W
pEeMEHHBIC TIEpEeTavH.

JemoHcTpauuu

Mopens cucTeMBI 0TCUETA, WIDTFOCTPANNS KHHEMAaTHIECKAX XapaKTePUCTHK JBIDKCHIIS.

[Ipeobpa3oBaHue TBMKEHUH € UCTIONBE30BAaHIEM MPOCTHIX MEXaHH3MOB.

[Nagenue Texn B BO3AyXE U B pa3peskeHHOM IIPOCTPAHCTBE.

HaGmonenue arkeHust Tena, OpOIIEHHOro MO YIJIOM K TOPH30HTY U TOPU30HTAIIBHO.

W3mMepeHne yckopeHHus CBOOOTHOTO MaCHUS.

HanpasneHue cKOpOCTH IpH ABHKEHHUHU TI0 OKPYXKHOCTH.

Y4eHHuecKuit IKCIIEPUMEHT, JTabopaTOpHBIE PabOThI

W3ydeHne HEpaBHOMEPHOTO JIBM)KEHUS C IIEIIBIO OIIPE/IeNICHIsI MTHOBEHHOM CKOPOCTH.

HccrnenoBanne COOTHOIIEHHUS MEXIy MYyTAMH, TNPOWICHHBIMH TEJIOM 3a IIOCJIEJOBATEbHBIE paBHBIC
MIPOMEXXYTKH BPEMEHH IPH PABHOYCKOPEHHOM JIBIKCHUH C HAYAIBHOW CKOPOCTBIO, PaBHOW HYJTIO.

Wzydenue nBMKEHUS MIapUKa B BA3KOH KUIKOCTH.

Wzydenue nBmkeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JluHamuka

[punuun otHocutensHocTH "anunes. [lepBelii 3akon HetoToHa. MIHepuuanbHble cUCTEMbI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnozuuuu cui. Bropoit 3akon HeroToHa 1151 MarepuanbHoil Touku. Tperuit
3akoH HproTOHA 11 MaTepHaibHBIX TOYEK.

3aKoH BceMUpHOTO TAroTeHus. Cuna TsokecTd. [lepBast KocMHUuecKasi CKOPOCTb.

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

Tpenue. Bugs! Tperns (okost, ckonbxeHus, kaueHus1). Cua tpeand. Cyxoe TpeHue. Cuna TpeHHs CKOJIbXESHUS
u cunia TpeHus nokos. Koadduiment tpennst. Crna conmpoTHBIICHHS IPH ABIDKSHUH Tella B KUIKOCTH HIIH Ta3e.

[MocTynarensHoe 1 BpamareibHOE JBIKEHHE aOCOIOTHO TBEPAOTO Tea.

MOMEHT cuIIbI OTHOCUTENBHO OCH BpaleHus. [1nedo cumibl. Y cioBus paBHOBECHS TBEPAOrO Tela.

TexHuueckue ycTpoucTBa U MPAKTUUECKOE MPUMEHEHUE: TOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHHKOB.

JeMoHcTpanuu

SIBneHue nHepIUUU.

CpaBHeHHUE MacC B3aMMOJAEHCTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.

W3mepeHnue cuil.

CroxeHune cui.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Ae(hOpMaIvy.

HesecomocTs. Bec Tena npu yckopeHHOM MOabEME U MAJCHUU.

CpaBHEHHUE CHIJI TPEHUS TTOKOS, KAUEHHUS U CKOJIBKEHUSI.

VYcnoBust paBHOBecHsl TBEpAOTO Tena. Bunsl paBHOBeCHS.

Y4ueHH4YeCKHuil HKCIIEPUMEHT, 1ab0paToOpHBIE PadOTHI

W3yyenne npukeHuns Opycka 110 HaKJIOHHOM IJIOCKOCTH.



HccnenoBanne 3aBHCUMOCTH CHJI YHPYTOCTH, BO3HHKAIONIMX B IPYKHHE M PE3WHOBOM oOOpasme, OT HX
nedopMarim.

HccnenoBanne ycaoBuil paBHOBECHUS TBEPAOTO TENA, IMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKOHBI COXpaHEHUS B MEXaHUKE

Wmnynbc MaTeprasibHOM TOYKH (Teja), CUCTEMbl MaTePHAIBHBIX TOYEK. VIMIYJIbC CHIIBI M U3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXPaHEHMS UMITyNbca. PeakTUBHOE ABMXKEHUE.

Pabota cribl. MOIHOCTE CHITBL.

Kunernueckas sHeprus MatepuaibHON TOUkd. Teopema 00 N3MEHEHHN KHHETHYECKOI SHEPTHH.

[MorenuuanshHas sHeprus. IloTeHmanbHas 3Heprus ynpyro aeOpMHPOBaHHON MNpYXUHBL lloTeHImanbHas
SHEPrys Tella BOIM3HM MOBEPXHOCTH 3EMIIH.

IMoTeHnaneHple W HEMOTEHOMANbHbIE CHIBL. CBA3b padOTHl HEMOTCHIMANBHBIX CHI C H3MEHCHHEM
MEXaHWIECKON SHEPTUHU CUCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHNIECKON SHEPTUH.

VYnpyrue v Heynpyrue CTOJIKHOBEHHUSI.

TexHuueckrue yCTpONCTBA U NMPAKTUYECKOE INPHUMEHEHUE: BOJOMET, KONEP, NPYKUHHBIN MUCTOJET, ABM)KECHUE
pakxer.

JemoHcTpauuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTuBHOE ABUKEHUE.

[epexo/ MOTEHIMATBHOM YHEPTHH B KHHETUYECKYIO U 00paTHO.

YueHH4YecKuil IKCIIEPUMEHT, J1a00paTopHbIE pabOThI

W3yyeHne abCoOMIOTHO HEYNIPYTOTO yaapa ¢ MOMOIIBIO JIBYX OJJMHAKOBBIX HUTSHBIX MasTHHKOB.

HccnenoBanne cBs3M pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEPruM Tesa Ha NMPUMEpE pacTSHKCHHS
PE3UHOBOTO KIyTa.

Paznen 3. Monekyisipaast Gpu3nKa U TSpPMOINHAMHAKA

Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOH Teopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIAPHO-KMHETHUECKOH TEOPHMHM M WX OIBITHOE oOocHoBaHWE. BbpoyHOBCKOE
nsmwxenue. [upoys3ua. Xapaktep ABIKEHHS M B3aWMOJCHCTBHS YacTHIl BemecTBa. Mopenmn CTpOeHHs TrasoB,
KHUJIKOCTEH M TBEPIBIX TEJ U OOBSICHEHUE CBOICTB BEIECTBA HA OCHOBE ATHX MOjeiei. Macca u pa3Mepbl MOJICKYJI.
Konnuecto Bemectsa. [locrosiHHast ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u e€ uzamepenue. lllkana remnepatyp Llenbcus.

Mogens uneansHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHYECKOW TEOPHH HACANBbHOTO rasa.
AOcosroTHasi TeMmIrepaTypa Kak Mepa CpejiHeld KMHETHYeCKOW JHeprMu TeIUIOBOTO JBWXKeHHs vacTull rasa. Illkama
temreparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHHe MeHpeneeBa—Knaneiipona. 3akon JlanpTona. M3omporiecchl B
HICILHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe mpencraBieHHe H3OMPOIECCOB: H30TEpMa,
n30x0pa, u3odapa.

TexHU4ecKkue yCTpOWCTBA M MPAKTHIECKOE IPUMEHEHNE: TEPMOMETP, OapoMeTp.

JemoHcTpauuu

OmBITHI, TOKa3bIBAOIINE JUCKPETHOE CTPOCHHE BEIeCcTBa, (hoTorpady MOJICKYJI OPraHUIECKUX COeTMHEHHH.

Ombite! 10 1 y3un )KNUAKOCTEH 1 ra3oB.

Moaens OpOYHOBCKOTO JIBHKEHHUSI.

Mognens onbita HlTepHa.

OmnBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHNE MEXMOJIECKYIIPHOTO B3aUMOACHCTBHSL.

Moens, HITIOCTPUPYIOIIAs IPUPOAY JaBIEHUS ra3a Ha CTEHKH COCy/a.

OmBITHI, HIUTIOCTPUPYIOIINE YPaBHEHNE COCTOSIHUS HI€ATBHOTO T'a3a, U30TPOIECCHI.

YueHn4yecKuil FKCIIepUMEHT, J1a00paTopHbIE pabOoThI

OmpenenieHne Macchl BO3JyXa B KJIACCHOW KOMHATe€ HAa OCHOBE M3MEpPEHHH 00bEMa KOMHAThl, NaBJICHUS U
TeMIepaTypbl BO3yXa B HEil.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMeTPaMH COCTOSIHUS pa3pexKeHHOro rasa.

Tema 2. OCHOBBI TEPMOJIUHAMUKHU

TepmoanHamMuueckas cuctemMa. BHYTpeHHsSI SHEPT U TEPMOIMHAMHYECKOH CUCTEMBI M CIIOCOOBI €€ M3MEHEHHSI.
KomnuectBo TemnoTsl m paboTta. BHyTpeHHsSS 3HEpPrHs OZHOATOMHOTO HACANBHOTO Tas3a. Buisl Termomepemaym:
TEIUIONPOBOAHOCTh, KOHBEKIMSA, H3Iy4eHHE. YIeNnbHas TEIUIOEMKOCTh BelnecTBa. KoimdyecTBO TEMmJIOTH MpH
TeIuIonepeaye.

ITonstne 06 ammabatHOM Tmporiecce. [lepBbIii 3akoH TepMoaAMHAMUKH. [IpUMEHEHHE TMEepBOro 3aKoHa
TEPMOAWHAMHUKH K n3onponeccaM. I'padudeckas uaTepnperanus paboTsl rasa.

BTtopoii 3akoH TepMoarHaMuku. HeoOpaTuMOCTh MPOIIECCOB B MIPUPOJIE.

TenoBble MatuuHbL. [IpHHIUIIEL AEHCTBHS TEIUIOBBIX MalnH. [IpeoOpa3oBaHus SHEPTHUH B TEIUIOBBIX MallHHAX.
Koa¢puunent nonesnoro neiictBus terioBoi Mamumubel. [nkn KapHo m ero xos@uuueHT mone3Horo aeucTBus.
DKOoJIOrHYECKUE MPOOIIEMBbI TEINIOIHEPTETHKH.



TexHndeckue ycTpoiicTBa M IPAaKTHUECKOE NPUMEHEHHE: [BHUraTeNlb BHYTPEHHETO CrOpaHHsA, OBITOBOM
XOJOAHUIBHUK, KOHIUIIMOHED.

JemoHcTpauuu

V3meHeHne BHYTpEHHEH 3HEPTUH Tella IIPU COBEPILCHUH padOTHI: BBUICT MPOOKH M3 OYTBHIIKH MOA ACHCTBHEM
C)KaToOro BO3/1yXa, HarpeBaHue hupa B JIATYHHOU TpyOKe IyTEM TpeHHUs (BUACOIEMOHCTpAIIS).

V3MeHeHMe BHYTpEHHEH sHepruu (TeMIeparypsl) Tea py Terionepeaaye.

OmsbIT N0 aMabaTHOMY PaclIMPEHHIO BO3/yXa (OMBIT C BO3/YLIHBIM OTHUBOM).

Mopenu napoBoil TypOWHBI, ABUTraTelsl BHYTPEHHEr0 CrOPaHHs, PEaKTUBHOTO JBUIATEs.

YdaeHn4ecKuil HKCIIepUMEHT, J1a00paTopHbIE paboThI

W3mepeHue yaenbHOR TEIIIOEMKOCTH.

Tema 3. ArperatHele coCTOsIHUS BenlecTBa. Pa30Bble IEPEXOAbI

ITapooOpazoBanue u KoHAeHCAIMA. Vcapenue u kuneHne. AOCOIIOTHAs M OTHOCUTEIbHAS BIAKHOCTH BO3yXa.
HaceimienHslii map. Y aenpHas TeIoTa Tapoodpa3oBaHys. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT IaBJICHHUS.

Teépmoe teno. Kpucramnmmueckue u amopdHbIe Tena. AHH30TPOIHS CBOMCTB KPHUCTAILIOB. JKHUIKNE KPUCTAILIBL.
CoBpemMenHsle MaTepuaibl. [LnaBienne u KpucTamu3anus. Y IenbHas Teiora miasieHus. Cyomumarys.

YpaBHeHHE TeTIOBOTO OaaHca.

TexHuueckue ycTpoHCTBa U NMPaKTHYECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KAIOPUMETP, TEXHOJIOTHU
MOJIy4YECHUSI COBPEMEHHBIX MaTepHaJIOB, B TOM YHCIIC HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

JemoHcTpanuu

CBoiicTBa HACBHIIICHHBIX TTAPOB.

Kunenue npy NOHMXEHHOM J1aBICHUU.

Crnoco0bl n3MEpeHHs BIAXKHOCTH.

HaOmonenue HarpeBaHus ¥ IUIABJICHNS KPUCTAINTMIECKOTO BEIECTRA.

JleMoHCTpanus KpUCTAILIOB.

YdaeHndeckuil 5KCIIEpUMEHT, 1a00paTopHbIE pabOTHI

W3MepeHne 0THOCUTENBHOM BIAKHOCTH BO3LyXa.

Paspen 4. DnexTpoanHaMuka

Tema 1. DnexTpocTaTuka

Onextpusanus Ten. DJIeKTpUdecKuil 3aps. J[Ba BHIa 3JeKTpUUECKuX 3apsAaoB. IIpoBOIHMKY, AUSNEKTPUKH U
MIOJTYTIPOBOTHUKH. 3aKOH COXPAHEHHUS DJIEKTPUIECKOTO 3apsaa.

B3aumoneiicteue 3apsmoB. 3akoH Kymona. TodeuHbld AEKTpUYECKU 3apsiyl. DJNEKTpUYECKOe TOJe.
Hampsok€HHOCT, 3nekTpudeckoro noui. IIpuHmMn cynepno3uuuu 3JIeKTpU4ecKuX MoJied. JIMHMKM HanpspkEHHOCTH
3JIEKTPUYECKOTO IIOJIA.

Pabota cuxn anexrpocrarnueckoro moist. [lorennman. Pasnocts nmorennuano. [IpoBOJHUKN M JUINEKTPUKHU B
JNEKTPOCTATUYECKOM MoJIe. JIU3aeKTpuiecKas IpOHUIAEMOCTb.

OnektpoéMkocTs. KoHaeHcaTop. OIEKTPOEMKOCTb IUIOCKOIO KOHJEHCATOpAa. OHEPrus 3apsKeHHOTO
KOHJIEHCaTopa.

TexHuueckue ycTpoilcTBA U NPAKTHYECKOE MPHUMEHEHHE: HIIEKTPOCKOI, 3JIEKTPOMETpP, ANIEKTPOCTATUYECKas
3aIIMTa, 3a3eMJIEHHE HIIEKTPONPHOOPOB, KOHAEHCATOP, KOMMPOBAIBHBIH anmapat, CTpYHHbIH IPUHTEP.

JemoHcTpanuu

VY CTpONCTBO U IPUHLIUIL ACUCTBUS 3IIEKTPOMETPA.

BzaumonelicTBre Ha3JIEKTPU30BAHHBIX TEJL.

OJeKTpUUECcKOoe TOJIe 3apsHKEHHBIX Tell.

[IpOBOTHUKH B IEKTPOCTATUIECKOM TIOJIE.

OnexkTpocTaTHyYecKasl 3aluTa.

JIMPIEKTPUKY B AJIEKTPOCTATUIECKOM I1OJIE.

3aBHCUMOCTh AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCAaTOpa OT IUIOLAAU IUIACTHH, PACCTOSHUS MEXAY HUMH U
JUAIEKTPUUECKON MPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHJEHCaTopa.

YueHn4ecKuil FKCIIepUMEHT, J1a00paTopHbIE paboTHI

W3mMepeHne 371eKTpoEMKOCTH KOHIEHCATOPA.

Tewma 2. ITocTOSHHBIHN 3TEKTPUIECKUH TOK. TOKH B pa3IMdHBIX cperax

OJNEeKTpUUECKHil TOK. YCIOBHS CYIIECTBOBAHUS JJEKTpHUECKOoro Toka. Mcrounmkm Toka. Cmia Toka.
ITocTOSAAHHBI TOK.

Hanpsoxenne. 3akon Oma ais ygacTka Ieru.

OJEeKTPUUECKOe CONPOTUBICHHE. YJENBFHOE CONMPOTHBIEHHE BemlecTBa. IlociemoBarenbHOE, MapalieNbHOE,
CMEIIaHHOE COeIMHEHNE TTPOBOJHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MoIHOCTh 3J1€KTPUYECKOTr0 TOKA.

DJeKTpOABMKYIIAsl CUJIa U BHYTPEHHEE CONPOTHBIICHNE UCTOYHUKA TOKa. 3akoH OMa JUIsl TTOJTHOH (3aMKHYTO#)
anektpuueckoit nenu. Kopotkoe 3aMbixanue.



OneKkTpoHHas MPOBOAMUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTH CONPOTHUBIICHHUS METAJUIOB OT TEMIIEPATYPBHI.
CBepX1IpOBOIUMOCTb.

OnexTpudecKuii TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX ITy4KOB.

IMomxynpoBogaukn. CoOCTBEHHas: M NMPHUMECHAs! POBOJMMOCTh ITONYNIPOBOAHUKOB. CBOWCTBa p—N-Tiepexona.
[ToxynpoBoTHUKOBBIE ITPUOOPBHI.

DneKTpU4ecKuil TOK B paCTBOPAX U PacCIUIaBax MEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOLUAIMS. DIEKTPOIIU3.

OnexTpudeckuil ToK B razax. CaMoCTOATENbHBIN 1 HECAMOCTOATENbHBIN pa3psa. MonHus. [Tnazma.

TexHuueckue ycTpoHCTBAa M NMPAKTHYECKOE NMPUMEHEHME: aMIIepMETp, BOJIBTMETP, PEOCTaT, UCTOYHUKH TOKa,
JJIEKTPOHArpeBaTeIbHbIE IPUOOPHI, HIEKTPOOCBETHTENBHBIE IPHOOPHI, TEPMOMETP CONIPOTHUBIICHHS, BAKYYMHBIH JHO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, ITOTYIPOBOTHUKOBBII MO, TAIbBAHUKA.

JemoHcTpauuu

W3MepeHne cuibl TOKa M HAIPSKEHUSL.

3aBUCHMOCTh CONPOTHUBICHUS LMIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOUIAH IOIEPEIHOTO CEUCHUS H
MaTepHaa.

CmMenIaHHOE COEJMHEHHE TPOBOJHNUKOB.

IIpsiMoe m3MmepeHHne 3IEKTPOABIKYIIEN cuibl. KOpoTKoe 3aMBbIKaHHE TadbBaHMYECKOTO JJIEMEHTA U OLICHKA
BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COIMMPOTUBJICHUA MCTAJIJIOB OT TEMIICPATYPhI.

IIpoBOAMMOCTE JIEKTPOJIUTOB.

HckpoBoii pa3psi U IPOBOAUMOCTb BO3AYXA.

ORHOCTOPOHHSSA MPOBOAUMOCTD AUOJA.

YdaeHndeckuil 5KCIIEPUMEHT, 1a00paTOpHbIE pabOTHI

W3ydenne cMEMIaHHOTO COEIUHEHHUS PE3UCTOPOB.

W3MepeHne 31eKTpOABIKYIIEN CUTBI HICTOYHHKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHUS.

HaGmonenue snexrponnsa.

MesxmpeqMeTHbIE CBA3U

Wzyuenne kypca ¢usuku 06a3oBoro ypoBHS B 10 Kiacce OCYHIECTBISAETCS € YYETOM COAEPKATEIBHBIX
MEKIPEAMETHBIX CBsI3CH C KypCaMu MaTEMAaTUKH, 6HOJ’IOFI/II/I, XHUMHUU, reorpa(bym " TCXHOJIOTHUMH.

Memnpe;:[MeTHme TMOHATHA, CBA3aHHBIC C U3YYCHUEM METOAOB HAYYHOI'O IO3HAHUA: ABJICHHUC, Hay‘-IHI:Jﬁ Q)aKT,
rUIoTe3a, pu3ndeckas BeJIMYHHA, 3aKOH, TEOPHUs, HAOJII0IeHNE, IKCIIEPUMEHT, MOJICIMPOBAHUE, MOIEIb, H3MEPEHHE.

MaremartHka: pelieHHe CHCTeMbl YpaBHEHWMH, JMHeWHas (yHKuMs, napaboia, runepbosia, uX rpaduku u
CBOWCTBa, TPUTOHOMETpUUYECKHE (PYHKIMHU: CHHYC, KOCHHYC, TAHTEHC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE
TOXKIECTBO, BEKTOPHI ¥ MX MPOEKIINH Ha OCH KOOPAHMHAT, CII0KEHHE BEKTOPOB.

Bronorus: MexaHndeckoe JBIKCHHE B )KMBOW mpupoze, A dy3us, 0CMOC, TETUIOOOMEH JKUBBIX OPTaHM3MOB
(BUIBI TETIIONIEpEIauH, TETUIOBOS PABHOBECHE), HIICKTPHUECKUE SIBJICHHUS B )KUBOW NPUPOJE.

XuMusi: IACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIECTBa, MOJSpHas Macca,
TEIUIOBBIE CBOWCTBA TBEPABIX TeEl, JKUAKOCTEH M Ta30B, DIIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHUYECKAs
JUCCOLMAIYS, TaIbBAHUKA.

I'eorpadus: BnaxXxHOCTH BO3/lyXa, BETPHI, 6apoMeTp, TEPMOMETP.

TexHomorus: mnpeobpa3oBaHHE [BIKEHHII C WCIONB30BAaHHEM MEXaHHU3MOB, Yy4Y€T TPEHUS B TEXHHKE,
TOAUINITHUKHU, HUCIIOJB30BAHUE 3aKOHA COXPAHCHHUA UMITYJIbCAa B TCXHHUKE (paKeTa, BO}IOMéT u upyme), JABUTaTCIIb
BHYTPEHHETO CrOpaHus, IapoBas TypOuWHA, OBITOBOM XONOAWIBHUK, KOHIUIIMOHEP, TEXHOJOTHH MOIy4EeHHUS
COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEPHaJOB, M HAHOTEXHOJOTHMH, D3JIEKTpOCTaTHYeCKas 3alluTa,

3a3eMJICHHE  JJIeKTPONpHOOpOB,  KCEPOKC,  CTPYHHBIM  TNpHUHTEp,  DJEKTpOHArpeBaTelbHBIE  MPHOOPHI,
JIEKTPOOCBETHTENILHBIE TPUOOPHI, raJIbBAHHKA.
11 KJIACC

Paznen 4. DnexTpoanHaMuKa

Tema 3. MarautHoe noje. DNeKTpOMarHuTHas UHIYKIHS

ITocTosiHHBIE MarHuThl. B3aumoneHcTBUE MOCTOSHHBIX MarHUTOB. MarHutHoe moje. Bekrop MarHuTHoH
UHAYKUUK. [IpuHOMO Cyneprno3uiuy MarHUTHBIX nosied. JInHuu mMarHuTHoM MHAyKUuMU. KapThHa NuHUI MarHUTHOM
WHIYKIIMH TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe MoJie MPOBOJHUKA C TOKOM. KapTWHa NWHWUN WHAYKIIMH MArHUTHOTO TOJISA JJTMHHOTO TPSMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJHUKA, KaTymIku C TokoMm. OmbeiT Opcrtena. BzammopeiicTBue
TIPOBOJTHUKOB C TOKOM.

Cuna Ammepa, €€ MOIyJIb U HampaBIeHHE.

Cuna JlopeHnia, e€ MOAyNb U HampaBieHue. [[BikeHue 3apsHyKeHHOW YacTHIBI B OJJHOPOJAHOM MAarHUTHOM IIOJIE.
Pab6ora cuiel Jlopenna.

SIBneHue >MEKTPOMArHUTHOM MHAYKIMH. IIOTOK BEKTOpa MarHUTHOM WHAYKIMH. ODJNEKTPOABIDKYILAS CHIIA
HHIYKIUH. 3aKOH 3JIEKTPOMAarHuTHO! nnaykiuu Gapanest.



BuxpeBoe smexTpmueckoe mose. ONCKTPOABWXKYINAs CHIa HWHIYKOIUM B TIPOBOJHUKE, IBIDKYIIEMCS
MOCTYTATENILHO B OMHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

WHIyKTUBHOCTSG. SIBICHNE CAMOMHAYKIMH. DIEKTPOABIKYIIAS CHIIAa CAMOMHIY KIIUH.

OHeprust MarHUTHOTO MOJIA KaTYIIKU ¢ TOKOM.

ONeKTPOMarHUTHOE TI0JIE.

TexHuueckue ycTpoiicTBa U IPAKTUUECKOE MPUMEHEHHE: IIOCTOSIHHbIE MArHUTHI, 3JICKTPOMArHWTHI,
3MEKTPOABUraTelb, YCKOPUTENN 3JIEMEHTAPHBIX YaCTHUI], UHAYKIIMOHHAS MeYb.

JemoHcTpanuu

OmsIT Opcrena.

OTKIIOHEHHUE HIIEKTPOHHOTO ITyYKa MAarHATHBIM IOJIEM.

JIMHMK MHIYKIMKA MarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cura Ammepa.

[HeiictBue cumbl JIopeHLIa Ha MOHBI 3JIEKTPONIHTA.

SIBneHME 31EKTPOMArHUTHOM HHIAYKIIUH.

IIpaBuno JleHua.

3aBUCHUMOCThH JIEKTPOABIDKYILEH CHUIIBI MHAYKIUU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKLIUH.

YueHH4YecKuil IKCIIEPUMEHT, J1a00paTopHbIE pabOThI

W3ydeHne MarHUTHOT'O TOJIS KaTyIIKH C TOKOM.

HccnenoBanne nelCTBUS MOCTOSIHHOTO MAarHATA HA PAMKY C TOKOM.

HccnenoBanue sSBIEHUS IEKTPOMATHUTHOW MHTYKIIHH.

Pasgen 5. Konebanusa 1 BOJIHBI

Tema 1. MexaHu4YeCcKHE U SIEKTPOMarHUTHBIE KOJIcOaHMs

Konebatenbhast cucrema. CBoOomHble MexaHWdeckue KoneOaHus. [apmoHmdeckne komebanus. Ilepuon,
gacTtoTra, ammumtyaa u (aza koneOammil. I[IpyXWHHBIH MasTHUK. MaTeMaTHYeCKUil MasTHUK. Y paBHCHHE
rapMOHMYECKUX KosieOanuii. [IpeBpaiieHue sHepruy Npu rapMOHUYECKUX KOJICOaHHSIX.

KoneGatenbHbiii KOHTYp. CBOOOJHBIE JJIEKTPOMArHUTHbIE KOJeOaHUsI B WACAILHOM KOJe0aTelbHOM KOHTYpE.
AHanorusi MeXJIy MEXaHWYECKHMMU M 3JIeKTPOMAarHUTHBIMU KosebaHusaMu. @opmyna TomcoHa. 3akoH coXpaHEHUs
SHEPIUHU B HJCATFHOM KOJIe0aTeTbHOM KOHTYpeE.

IIpencraBnenne o 3aTyxammUX KoyiebaHUAX. BBIHYyKHeHHBIE MexaHW4Yeckue KosebaHus. Pe3oHaHc.
BrIHYXIeHHBIE 3I€eKTPOMAarHUTHBIE KOIeOaHUs.

[lepemennbiii Tok. CUHycOMIaIbHBIA MEPEMEHHBIA TOK. MOLIHOCTh MEPEMEHHOIO TOKAa. AMIUIUTYIHOE WU
JEUCTBYIOIIEE 3HAUCHNE CUIIBI TOKA M HAIIPSKECHUS.

Tpanchopmarop. [IpousBozacTBo, nepepavya U NOTpeOIEHHE JIEKTPUIECKOW SHEPTUH. DKOJIOTHYECKHE PUCKH
IIPHU IPOU3BOJCTBE AIEKTPO3Heprun. KynbTypa HCIOIb30BaHUS 31EKTPOIHEPTUU B IOBCEAHEBHON KHU3HH.

TexHuueckue yCTpOHCTBA M MPAKTHUECKOE NPUMEHEHHUE: JJIEKTPHUECKUI 3BOHOK, T'€HEpaTop MEPEMEHHOIO
TOKa, TMHUU 3JEKTpoIepesay.

JemoHcTpanuu

HccnenoBanue napamMeTpoB KonebaTeIbHOM CHCTEMBI (MIPYKUHHBINA HIIH MAaTEMaTHUYECKHI MasTHHK).

Ha6mronenune 3aTyxaronux kojaebaHuu.

HccnenoBaHue CBOMCTB BBIHYK/ICHHBIX KOJIEOaHHIA.

HaGmronenne pe3oHanca.

CB0OOHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsL.

OcumutorpaMmel (3aBUCUMOCTH CHITBI TOKA M HAIIPSHKEHUS! OT BPEMEHH) JJIsI JJIEKTPOMArHUTHBIX KoJeOaHui.

Pe3onanc npu nocnenoBaTeIbHOM COEIUHEHUN PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U KOHJEHCATOPA.

Mojens TUHUY JIEKTPOIepeadn.

YueHn4yecKuil FKCIIepUMEHT, J1a00paTopHbIE pabOoThI

HccnenoBanne 3aBUCUMOCTH NTEPUOA MaJIbIX KOJIeOaHui rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl Ipy3a.

HccrenoBanne MepeMEHHOTO TOKa B ILENHM W3 IOCIEIO0BATEIbHO COCAMHEHHBIX KOHICHCATOpa, KaTYIIKH H
pesucropa.

Tema 2. MexaHn4decKue U 3I€KTPOMarHUTHBIC BOJHBI

MexaHn4uecKie BOJHBI, ycIOBHA pacnpocTpaHeHus. [leproa. CKOpPOCTh PacHpOCTPaHEHUS W JUIMHA BOJIHBI
[Tomepeunslie u npoxoIbHBIE BOJTHEL. VHTEpdhepeHnns 1 TudpakIys MEXaHIHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IY4YEHUS AJIEKTPOMArHUTHBIX BOJH. B3aumMHas opueHTalusi BEKTOPOB
E, B, V B anextpomarHutHO# BonHe. CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, NIPEIOMIICHUE, MOJIIpU3aLHUs,
mudpaknus, naTepdepenus. CKOpocTb 3IEKTPOMAarHUTHBIX BOJIH.

[IIkaa 31eKTPOMarHUTHBIX BOJH. [IpMEHEeHNE JIEKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.



[TpuHOMIBI paguocBs3y U TeNeBUACHMS. Paanogokamnys.

DNEeKTPOMAarHUTHOE 3arpsA3HEHNE OKPY’KAfOIIEH CPEIbL.

TexHn4ecknue yCTpOWCTBA M IIPAKTHUECKOE IPUMEHEHHE: MY3bIKAJIBHBIE WHCTPYMEHTHI, YIbTPa3ByKOBas
JIVarHOCTHKA B TEXHUKE U MEAMIMHE, Pafap, PaAUONpUEMHNIK, TEIEBU30D, aHTeHHA, TeaeoH, CBU-meus.

JemoHcTpanuu

OO0pazoBaHHUEe U pacpOCTpaHEHUE MONEPEYHBIX U MPOOIBEHBIX BOJH.

KoneGmronieecs Teno Kkak HCTOYHUK 3BYKa.

HaGmonenue oTpakeHust U MPEIoMIICHNS] MEXaHMYECKUX BOJIH.

HaGmonenue nunrepdepeHunu u mudpakiuuyg MexaHHIeCKuX BOJIH.

3BYKOBOM pe30HaHC.

Habmronenne cBs3u TPOMKOCTH 3BYKa M BRICOTHI TOHA C aMILTUTYAOM W 9acTOTOW KOJeOaHui .

HccnenoBanne CBOMCTB 3IEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, NPEIOMIICHHE, MOJIIpu3amus, Iudpaxnons,
HHTEPEPEHITHS.

Tema 3. Ontuka

l'eomerpuueckas ontuka. IIpsMonuHeldHOE pacnpOCTpaHEHUE CBeTa B OJHOPOAHOM cpene. Jlyd caera.
ToueuHsIil HCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaykeHHs cBeTa. IlocTpoeHne n300pakeHu B IIIOCKOM 3epKaJie.

IIpenomieHne cBeTa. 3aKOHBI MPEJIOMJICHHS CBeTa. AOCOJIOTHBIA MMOKa3areib mpeiaomieHus. IlomHoe
BHYTpeHHee oTpaxkeHue. IIpeaenpHblil yromn MoJHOTO BHYTPEHHETO OTPAXKECHHUS.

JHucnepcus cBera. ClioxHbIi coctaB Oenoro cera. LBer.

CoOupatonie U paccenBaromue JuUH3bL. ToHKas inH3a. DOKycHOE pacCTOSHHE M ONTHYECKas CHila TOHKOM
nH3EL [locTpoenune m300pakeHnil B COOMPAONINX M PACCEHBAIOIUX JHH3aX. POpMyna TOHKOH JIHMH3BI. YBEITHUCHHE,
JlaBaeMo€ JIMH30H.

[Tpenenbl NPUMEHNMOCTH T€OMETPUIECKON OIITHKH.

BonHoBast ontuka. Mutepdepennns cBera. KorepeHTHbIE MCTOYHUKH. Y CIIOBHS HAOIIOACHHUS MaKCHMyMOB M
MHHAMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX KOTCPEHTHBIX HCTOYHHUKOB.

Hudpakmus cera. JudpaknnonHas pemérka. YcinoBue HaONIOACHWS TJIABHBIX MAaKCHMYMOB IIPH TaJCHUH
MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PAKIUOHHYIO PELIETKY.

ITonapuzanus ceera.

TexHuueckue ycTpoWcTBa M NMPAKTHYECKOE MPUMEHEHHUE: OYKH, JIyma, (oToanmnapar, MpOeKIHOHHBIN amnmapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(PPAKIHOHHAS PEIETKA, OJISPOULL.

JemoHcTpanuu

[IpsiMonuHeHOe pacTIpoCTpaHeHHe, OTpaKEHUE U IpenomiieHne cBeTa. OnTudeckue IpudOpsI.

[TonHoe BHyTpeHHEE OTpaxkeHHe. Moenb CBETOBOAA.

HccrenoBanue CBOWCTB H300paKeHUH B JTHH3AX.

Mopgenn MEKpPOCKOIIa, TEJIECKOTIa.

Habnronenue nHTEpdEpEHIINN CBETA.

Habnronenue mudpakunu cera.

Habmonenune nqucnepcun cBeta.

[TomyyeHne ciekTpa ¢ HIOMOIIBIO IPU3MBI.

[TomyyeHne cekTpa ¢ HIOMOUIBIO TU(BPAKINOHHON PEIIETKH.

Habmnronenue noysipu3anyu cBera.

YueHH4YecKuil IKCIIEPUMEHT, J1a00paTOpHbIE PabOThI

W3mMepeHne nmoka3aTesns NPeTOMIICHHS CTEKIIA.

HccnenoBanue cBOMCTB H300paKeHUH B TIMH3AX.

HaGmonenue nucnepcun cBeta.

Pa3nen 6. OcHOBBI crieUaNIbHON TEOPUU OTHOCUTEIBHOCTU

I'panunbel NpUMEHUMOCTH KIAaCcCHYECKOM MeXaHMKH. IloCTynaTel cHenManbHOM TEOPHUM OTHOCHTENBHOCTH:
MHBapUaHTHOCTb MOJYJSI CKOPOCTH CBETA B BaKyyM€, IPUHIIUI OTHOCUTENLHOCTH OWHINITEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHH U COKPALIEHUE JTIMHBI.

OHeprus U UMITYJIBC PENIATUBUCTCKOM YacTHIIHI.

CBs3b MaccChl ¢ YHEPTHEH U UMITYIbCOM PEISITHBUCTCKOW YaCTHIIBI. DHEPTHS MTOKOSI.

Pazpen 7. KBanToBas ¢pusnuka

Tema 1. DneMeHTHI KBAHTOBOW ONITHKHU

®otonsl. opmyna [1nanka cBs3u 3HEPruM (POTOHA € €ro YacTOTOH. DHEPTHS U UMITYJIEC (POTOHA.

OtkpeiTre U uccnenoBanne (ororddexra. Ompitel A. I'. CroneroBa. 3akoHsl ¢oTodddexra. YpaBHEeHHE
Oinmreiina 1 pororddekra. «Kpacnas rpannna» Goroadpexra.

Hasnenune ceeta. Onbitel I1. H. JleOenena.

XuMuueckoe JefcTBUE CBETA.



TexHu4eckue ycTpoicTBa M IPAKTHYECKOE NpUMEHEeHue: (oTosneMeHT, (PoTomaTuMK, CoMHEUHas OaTapes,
CBETOJHOJ.

JemoHcTpauuu

®oTo3¢heKT Ha YCTAaHOBKE C IMHKOBOH IJIACTHHOH.

HccnenoBanue 3akoHOB BHEMIHETO (hoTodhdeKTa.

Caeronuon.

Conneunas OGarapest.

Tema 2. CtpoeHue atoma

Mopens aroma Tomcona. OmbiTel Peszepdopna mo paccesHuro o -uactui. [lnaHerapHass Mojenb aToma.
[Mocrynatel bopa. Uznyuenne u norsiomenue (GOTOHOB MPH MEPEX0Jie aToMa C OJHOTO YPOBHS SHEPTUHM HA JIPYToOH.
Bunsl ciektpoB. CeKTp ypoBHEH SHEpTHH aToMa BOAOPO/IaA.

BonHoBble cBolicTBa yactull. Bonnel ne bpoiinsa. KopnyckyasipHO-BOJIHOBOM Tyalu3M.

CnoHTaHHOE U BBIHYKICHHOE N3ITydCHHE.

TexHu4yeckue yCTPOWCTBA M MNPAKTHIECKOE NPHMEHEHHUE: CIEKTPaIbHBI aHamu3 (CIIEKTPOCKOI), Jasep,
KBaHTOBBII KOMIIBIOTED.

JemoHcTpauuu

Mogpens ombita Pesepdopaa.

OmnpenesneHue IIMHBI BOJIHBI J1a3epa.

HabnroneHne muHEHYaThIX CIIEKTPOB U3IY4EHUS.

Jlazep.

YueHn4ecKuil IKCIIEPUMEHT, J1ad0paTopHbIe pabOThI

HabmroneHne mTMHEWYaToOro CIeKTpa.

Tema 3. AToOMHOE s11pO

OKCHEPUMEHTHI, J0KAa3bIBAIOIIUE CHO0XKHOCTb CTpoeHUs dAnpa. OTKpbITHE paguoakTUBHOCTH. OIBITHI
Peseptdopra mo ompeneneHuio cocraBa paaMOAaKTUBHOTO wu3mydeHusa. CBoiicTBa anbda-, O6era-, raMMa-H3IydeHHS.
BnusHue pagroakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpeITHE TIPOTOHA M HelTpoHa. Hykmonnas moznens sapa ['efizenOepra—lBanenko. 3apsg sapa. MaccoBoe
4yucio sapa. 3oronst.

Anbda-pacnan. DJICKTPOHHBIM M TMO3UTPOHHBIH OeTa-pacmaj. ['amma-u3nydeHue. 3aKOH PaIHOAKTHBHOTO
pacraja.

DHeprust CBs3U HYKIIOHOB B siipe. SnepHbie cuibl. JledexT macchl spa.

SInepHsle peakuuu. [leneHue u cCUHTE3 1ep.

SAnepnsiif peaktop. TepmosinepHslit cunTe3. [IpobaeMbl U MePCEeKTUBH AAEPHON IHEPTeTUKU. DKOJIOTHIECKHE
ACIIEKTHI AEPHON YHEPTETHKHU.

OneMeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.

Merto/p! HAOTIOICHHS M PETHCTPANH HJIEMEHTAPHbIX YacTHII.

dyHpaMeHTaNbHbIE B3anMoAeNHcTBUS. EMMHCTBO u3ndeckoi KapTHHBI MHpA.

TexHuueckue yCTpONCTBa M NPaKTHYECKOE NMPHMEHEHHE: A03UMETP, Kamepa BuiabcoHa, sIEpHBIH peakTop,
aToMHas bomo0a.

JemoHcTpanuu

CYETYNK HOHM3UPYIOUIIX YACTHIL.

YueHH4YecKuil IKCIIEPUMEHT, J1ad0paTOpHbIE PabOThI

HccnenoBanue TpekoB YacTHII (110 TOTOBBIM (hoTorpadusm).

Paznien 8. DneMeHTHI acTPOHOMUH U acTPOU3UKN

Ortansl pa3BUTUS acTpoHoMuH. [IpuKkiIagHOEe U MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMMU.

Bupn 3Bé3nnoro HeOa. Co3Besnus, spKue 3BE3/IbI, IUNIAHETH, UX BUIMMOE ABHKEHUE.

ConHeuHas cucTeMa.

Comnnne. ConneuHast akTUBHOCTb. VMcTounuk sHeprun CoiHua u 3BE31. 3BE3/bl, UX OCHOBHBIE XapaKTEPUCTHKU.
JuarpamMma «CHEKTpalIbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI INIABHOM IOCIIENOBAaTENBHOCTH. 3aBHCHMOCTh «Macca —
CBETHMOCTB» IJIs 3BE3]1 INIaBHOM MoclenoBaTenbHOCTH. BHyTpeHHee cTpoenue 3B€34. CoBpeMEHHbIE MPECTABICHUS O
MIPOUCXOXKACHUH 1 3Boonny CoJHIIa ¥ 3BE3/. DTaIbl )KU3HU 3BE3.

Mneunsrit [Iyte — nHama [amaktuka. Ilomoxenme um nsmkenue Comnia B ['amaktuke. THIBI TamakTHK.
Panuoranaktuku u kBazapbl. YEpHbIE ABIPHI B sIpaxX raJIAKTHK.

Bcenennas. Pacmmpenmne Bcenennoi. 3akoH Xa06ma. Pasberanne ramaktuk. Teopmst Bombmmoro B3preia.
PenukToBOE M3yUYeHUE.

MacmtabHast cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaeMbl aCTpOHOMUM.

VYuennueckue HaOMIOICHUS

HaOmonenust HEBOOPYKEHHBIM TIJIa30M C HCIIOJIb30BAaHHEM KOMIIBIOTEPHBIX TNPHIIOKEHHH JUIS OINpeeIeHUs
TIOJIO’KEHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE co3Be3/insi CEeBEPHOIO MOITyIIApHs U SIPKHE 3BE3IBI.



HaGmonenus B Teneckon JIyHsl, uranet, Mneunoro I[Tyrtw.
O6o06maromniee TOBTOPEHNE

Pomp ¢m3uky ¥ acTpOHOMHH B SKOHOMHYECKOW, TEXHOJIOTHYECKOW, COIMAIbHON W STHYECKOW cdepax
JEATEIPHOCTH YEJIOBEKa, POJb M MECTO (H3MKH W aCTPOHOMHH B COBPEMEHHOH HAydHOH KapTHHE MHpa, POIb
¢usnyeckoil Teopur B HOPMHUPOBAHUU MPEACTABICHUI O (U3MUYECKOH KapTHHE MHUpA, MECTO (PU3MYECKOW KapTHHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX TPEJICTABICHUH O IIPUPOJE.

MexmpeaMeTHble CBA3U

Wzyyenne kypca ¢usuku 6a3zoBoro ypoBHsi B 11 kiacce ocymiecTBisieTcss ¢ y4ETOM COJEpIKaTEIBHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

MexknpeaMeTHbIe MOHSATHSI, CBSI3aHHBIE C U3yYEHHEM METOJIOB HAYYHOTO ITO3HAHUS: SBJICHUE, HAy4HBIH (akT,
THIOTE3a, PU3UIECKas BEIUINHA, 3aKOH, TEOpHsl, HAOII0ICHNE, IKCTIEPUMEHT, MOAEIHPOBAHNE, MOZETh, H3MEPEHHE.

MaremaTtHKa: peImIeHHe CHUCTEMBbl YPaBHEHHH, TPUTOHOMETPHUYECKHE (YHKIHWH: CHHYC, KOCHHYC, TaHICHC,
KOTaHICHC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHI M MX IPOEKIUH HAa OCH KOOPAMHAT, CIIOKCHHE
BEKTOPOB, IPOM3BOAHBIC 3JIEMEHTapHBIX (YHKIUHA, NPU3HAKA MOAOOWS TPEYroIbHUKOB, OIPEACICHHE IUIOLIAIH
IUTOCKUX (UTYp M 00BEMA T

Bronorus: snekTpuyeckne SBICHHS B JKMBOH MPUPOJE, KoleOaTenbHBIE IBIDKCHHS B JKHBOH TNPHPOZE,
ONTUYECKHE SIBICHUS B XKHUBOH IPUPOJIE, IEHCTBUE paiHalliy Ha )KUBBIE OPTaHU3MBI.

XuMHSL: CTPOCHHE aTOMOB M MOJEKYJ, KpUCTaJUIM4YecKas CTPYKTypa TBEPABIX TeJ, MEXaHH3MBbI 00pa3oBaHUA
KPUCTAJLINYECKON PEINETKY, CIEKTPAIbHBIN aHAIU3.

leorpadus: MarHWTHBIE TONIOCAa 3€MIIM, 3aJeXKH MarHUTHBIX pyl, (OTOChEMKa 3eMHOW ITOBEPXHOCTH,
IIpeCcKa3aHue 3eMIIEeTPSICEHUI.

TexHoMOTHA: TUHNY 3JIEKTpOIepeayd, TeHepaTop NEPEMEHHOTO TOKa, JJIEKTPOIBUraTeNlb, NHIYKIIMOHHAS T1€Yb,
panap, paIMONpHUEMHIK, TENEBH30p, aHTeHHa, TenedoH, CBU-meus, MpoeKIMOHHBIN anmapar, BOJIOKOHHAsS OITHKA,
conHedHas Oarapest.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O IIPEJIMETA

OcBoenne y4yeOHOro mpeamera «®du3mka» Ha YpOBHE CpedHero odmiero oOpa3oBaHHs (0a30BBI YpOBEHB)
JOJDKHO OOECIIEUHTh OCTIDKEHHE CIEAYIOIINX JWYHOCTHBIX, METAalpeJMETHBIX W MPEIAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

JIuuHOCTHBIE pe3yJIbTAaThl OCBOCHHUS ydeOHoro mpeamera «@®u3nka» NODKHBI OTpakaTh TOTOBHOCTh H
CIOCOOHOCTh O0YYAOIUXCS PYKOBOACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPCHHEH MO3MIUEH JIMYHOCTH, CHCTEMOMN
LIEHHOCTHBIX OPHUEHTAlUH, MO3UTHUBHBIX BHYTPEHHHUX YOEXKIEHHH, COOTBETCTBYIOIIMX TPAAULIHMOHHBIM IIEHHOCTSIM
poccuiickoro o6mecTBa, pacupeHne KU3HEHHOTO OIBITA M OIBITA AEATEIFHOCTH B IPOIECCEe peai3alui OCHOBHBIX
HaTpaBJIeHUI BOCTIUTATEIFHON I€ATETFHOCTH, B TOM YHCIIE B YaCTH:

1) rpaxJaHCKOTO BOCTINTAHUSL:

c(OPMUPOBAHHOCTh TPAXKAAHCKOM IMO3MIMKM O0Oy4aromerocsi Kak AaKTUBHOTO M OTBETCTBEHHOTO WIEHA
poccHiicKoro 00IecTsa;

MPUHATHE TPAJUIIMOHHBIX O0IIEUEIOBEYECKIUX TYMaHUCTHIECKUX U JEMOKPATHUECKUX IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B HWHTEpEcax TIpakAaHCKOro OOIIecTBa, ydacTBOBaTh B
caMOyHpaBJICHHH B 00pa30BaTeIbHON OpraHu3aIiHN;

YMEHHE B3aMMOAEHCTBOBATh C COIMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHHM C UX (DYHKIMSIMH ¥ Ha3HAUCHUEM;

FOTOBHOCTb K T'YMaHUTapHOH! U BOJIOHTEPCKOU JESATEIILHOCTH;

2) naTpHOTHYECKOT'0 BOCITUTAHUS:

c(OpPMHUPOBAHHOCTh POCCUUCKON IPaXkJAHCKON MICHTHYHOCTH, NATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYZAPCTBEHHBIM CHMBOJIAM, JOCTIDKEHHSIM POCCHICKHX Y4E€HBIX B 00jacTu
(U3UKH U TEXHUKE;

3) AyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3THUUECKOTO ITOBEACHHUS;

CIIOCOOHOCTh OLICHWBATh CHUTYAIMI0O M NPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSACh Ha MOpPAIbHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM UYHUCIIE B JIEATEIbHOCTH yU4EHOrO;

OCO3HaHHE JINYHOTO BKJIa/1a B IOCTPOSHHUE YCTOWYMBOTO Oy IylIero;

4) 3CTETHYECKOTO BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHNE K MHUPY, BKIIIOUas 3CTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3NIECKOI HayKe;

5) TpymOBOr0 BOCITUTAHHUS:

MHTEpEC K PasiIn4HbIM chepaM NpodecCHOHANBHOW AESTEIBHOCTH, B TOM YHCIE CBS3aHHBIM C (U3UKOW U
TEXHHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OyayIiel mpodeccu U pean30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE
IUTaHBI;

TOTOBHOCTb M CIIOCOOHOCTh K O0Opa30BaHMIO M caMOOOpPa30BaHHIO B 00JacTH (DU3UKH HA NMPOTSHKEHUHM BCEH
KU3HHY;

6) 9KOJOTHYECKOTO BOCIHTAHHS:

c(OpPMHUPOBAHHOCTH SKOJIOTHYECKOH KYJIbTYphl, 0CO3HAHHUE TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPOobieM;



IJIJAHUPOBAHUE W OCYIIECTBIICHHUE NEWCTBHI B OKPY’KAIOIIEH Ccpe/le Ha OCHOBE 3HAHMS IEJIEH YCTOHYMBOTO
Pa3BUTHS YEIOBEUCCTBA,;

Pacmmpenne ombiTa OEsTEIHPHOCTH SKOJIOTHYECKOW HAIPAaBICHHOCTH HAa OCHOBE HMMEIOUIMXCS 3HAHHUU 10
¢usnke;

7) IEHHOCTH HAYYHOTO TTO3HAHUS:

c(OPMUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUs (DU3UUECKOMN
HAYKH;

OCO3HAaHHE IICHHOCTH HAayYHOH JEsTENbHOCTH, T'OTOBHOCTh B IpOLIECCE U3YYEHUs! (DU3UKU OCYILIECTBIATH
MIPOEKTHYIO M UCCIIEI0BATENbCKYIO AEATEIbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

B npouecce 1OCTIKEHUS] TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NMPOTrPaMMBbI 110 (PU3UKeE ISl YPOBHS CPEIHETO
obmero oOpazoBaHHA y OOYYarOIIUXCS COBEPUICHCTBYETCS OSMOIMOHANBHBIN WHTEIUIEKT, IPeNNojararomnii
c(hOpMUPOBAHHOCTE:!

CaMOCO3HAHHUS, BKIIIOYAIOMIETO CIIOCOOHOCTh TIOHMMATh CBOE OMOIMOHAIBFHOE COCTOSHHE, BHICTH
HaTIpaBJICHUS pa3BUTHA COOCTBEHHOI YMOLIMOHANEHOM Cephl, OBITh YBEPECHHBIM B cebe;

CaMOPETYJIMPOBAaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE TNPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CTIOCOOHOCTh aalTHPOBATHCS K AMOIIMOHAIBEHBIM W3MEHEHHUSM W MPOSBIATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHyTpeHHeﬁ MOTHUBaALUU, BKJ'IIOLIaIOHleI‘/II CTPpEMJICHUE K JOCTWIKCHHUIO HEJIW U YCIEXYy, OITUMU3M,
WHUIUAaTUBHOCTb, YMCHUE HeﬁCTBOBaTL, UCXoada U3 CBOUX BO3MO)KHOCTCI>1;

OMIIATHUH, BKJ'IIO‘IaIOHleI‘/’I CHOCO6HOCTL NMOHUMAaTh 3MOIMOHAJIBHOC COCTOAHHE MOPYIUX, YUYUTBIBATH €ro IIpU
OCYIIECTBICHUU OOLIEHHs, ClIOCOOHOCTH K COUYBCTBHIO M COIIEPEKUBAHUIO;

COLMAIEHBIX HABBIKOB, BKIIOYAMONINX CIIOCOOHOCTh BBICTPAWBATH OTHOIICHHS C JAPYTHMH IIFOIBMH,
3a00TUTHCA, TIPOSIBIIATh HHTEPEC U Pa3peIIaTh KOHQIUKTEIL.

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOCHUS IIPOTPAMMEI CpEIHETo 00IIero 00pa3oBaHus JOKHBI OTPaXKATh:

OBaeHre YHUBEPCATbHBIMA TIO3HABATCIIFHBIMU CHCTBUSMU:

1) 6a30BBIC JTOTHUCCKHEC ACHCTBHS:

CaMOCTOSTENIFHO (POPMYITHPOBATE M aKTyaJM3UPOBATh MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEIeTIATH LIENU eSTENbHOCTH, 3a1aBaTh apaMeTPhl U KDUTEPUU UX JOCTHIKEHHS;

BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B PACCMaTPUBAEMBIX (DPM3HMYECKUX SBICHHSX;

pa3pabartbIBaTh IJIaH PEIICHHS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIMXCSI MAaTePHAIbHBIX U HEMaTePHATbHBIX
pecypcos;

BHOCHUTHb KOPPEKTUBBI B ICATCIBHOCTH, OLCHUBATH COOTBCTCTBHUC PE3YJILTATOB LECIAM, OLUCHUBATH PUCKHU
TOCIIE/ICTBUM IESITETLHOCTH;

KOOPJAWHUPOBATh ¥ BEHIIONHATH pabOTy B YCIOBHSX pEallbHOTO, BHPTYAIGHOTO W KOMOMHHPOBAHHOTO
B3aMMOJICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIICHHE TIPH PEIICHUH KI3HCHHBIX MPOOIIEM.

2) 6a30BbIC UCCIICIOBATEIBCKHE ICHCTBHA:

BJIaJICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUYCBHIMHU IMOHATHAMHI U METOIaMU (PH3HUECKON HAYKH;

BIAJCTh HAaBBIKAMH YYeOHO-HCCICIOBATEIBCKOH W TPOCKTHOW MJEATENIFHOCTH B 00JacTH  (pu3mkw,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IOWMCKY METOJIOB PEUICHUs 3ajad (pU3MYEeCKOro COAEpKaHus,
MPUMEHCHUTIO PA3JIMIHBIX METOAOB ITO3HAHUA,

BJIaJICTh BUAAMH JCATCIBHOCTHU IO IMOJYYCHHIO HOBOI'O 3HAHUA, €ro MHTCPHOPETAIUH, HpeO6paSOBaHI/IIO )44
MPUMEHEHHUIO B Pa3JIMYHBIX YYEOHBIX CUTYalUsIX, B TOM YHCIIe IIPH CO3JJaHUH Y4eOHBIX IIPOEKTOB B 00J1aCTH (DU3HUKH;

BBIABJIATE NMPUYIUHHO-CJICACTBCHHBIC CBA3HM W AKTYAJIM3UPOBATH 3adady, BBIABUTATH T'HIIOTE3Y eé peuIcHuA,
HAXOJIUTh apTyMEHTHI IS TOKa3aTeIbCTBAa CBOUX YTBEPIKICHHM, 33/1aBaTh MAPAMETPhl U KPUTCPHH PELICHUS;

AHAITM3UPOBATH MOJIYICHHBIC B XO/I€ PEIICHUS 33a4H Pe3yIbTAaThl, KPUTUYECKH OLICHUBATH UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MCHEHUE B HOBBIX YCIIOBHSAX;

CTaBUTh W (POPMYIHUPOBATH COOCTBEHHBIC 3aJauydl B OOpA30BATEIBHON NEATCIFHOCTH, B TOM YHCIEC HpU
U3YYCHUH (DUBHKH;

JTaBaTh OLICHKY HOBBIM CHTYAIIUsIM, OIICHUBATh MPHUOOPETEHHBIN OIBIT;

YMETH NICPEHOCUTH 3HAHUA 110 q)mm(e B ITPAKTUYIECKYIO 00J1acTh KUBHCACATCIBHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IMPEAMETHBIX 00IacTe;

BBIABUT'aTb HOBBIC UACH, TPEAJIaraTb OPUTHHAJIBHBIC TOAXO0AbI U PEIICHUSA

CTaBUTH HpO6HeMBI " 3a1a49M, JOIMYCKAOMIUEC aJIbTCPHATUBHBIC PCIICHUA.

3) pabota ¢ nHpopManuei:

BJIaJICTh HABBIKaMHW TOJYYCHUS I/IH(I)OpMaI_H/H/I (I)I/ISI/I‘ICCKOFO COACpKaHNA N3 HCTOYHHUKOB pPA3HBIX THIIOB,
CaMOCTOSTENIFHO OCYILIECTBIISATH MOUCK, aHAJIN3, CHCTEMATU3AIUI0 M HHTEPIIPETAIIMIO HHPOPMAIIMU PA3THYHBIX BUJOB U
(bopM npesncTaBiIeHNS;

OIICHUBAThH JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CPEICTBAa MH()OPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI B PCIICHHUH KOTHUTUBHBIX,



KOMMYHUKAaTUBHBIX M OPTaHW3ALHOHHBIX 33Jad C COOJIOJCHHEM TPeOOBAHMH SPrOHOMHKH, TEXHHKH 0E30IacHOCTH,
THTHEHBI, PECypcocOepeKeHNS, MPABOBBIX U 3THYECKUX HOPM, HOPM HH(POPMAIMOHHOH 6€30MacHOCTH;

CO371aBaTh TEKCTHI (PU3MUECKOTO COACPIKAHMS B PA3IMUYHBIX (opMaTax ¢ ydéTOM Ha3HA4YeHWsS MH(OPMALUH U
LIENIEBOM ayJUTOPHH, BEIOMpAst ONTHMAIBHYIO ()OPMY MPEACTABICHUS U BU3YalH3aLnH.

OBnajgeHue YHUBEPCAIBHBIMU KOMMYHHUKATUBHBIMU EHCTBUAMU:

1) obuieHue:

OCYLIECTBIISITH OOILIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUYHOH A€ATEIHHOCTH;

pacrno3HaBaTh MPEANOCHUIKN KOHQIMKTHBIX CUTYalUi U CMTr4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM S3BIKOBBIX CPEJCTB.

2) coBMecCTHas AEATENbHOCTb!

MOHMMATh U UCIIOJIB30BATh MIPEUMYILECTBA KOMAHIHONW M MHINUBHUIYaJIbHOM pabOTHI;

BBIOMPATh TEMAaTHKy M METOJBI COBMECTHBIX JAEHCTBHH C y4€TOM OOIIMX HHTEPECOB, M BO3MOKHOCTEH
KaXJIOTO 4JIeHa KOJIEKTUBA;

NPUHUMATh IIeTM COBMECTHOH JEeATENbHOCTH, OPTraHU30BBIBATH W KOOPAWHHPOBATb JEWCTBUS IO €€
JOCTH)KEHHIO: COCTABIIATH IUIaH JEHCTBHH, PaCIpeeNATh POIH C YIETOM MHEHHH YYaCTHUKOB, OOCYKIATh PE3YIIbTAaThI
COBMECTHOH paboTEHI;

OLICHMBATh KaueCTBO CBOETO BKJIAJIA U KaXKJOr0 y4aCTHHKA KOMaHJpbl B OOIINI pe3ynabTaT Mo pa3paboTaHHBIM
KpUTEPHSIM;

IpeJylaraTh HOBBIE IPOEKTHI, OLEHUBATh MJEH C MO3UIMM HOBU3HBL, OPUTHHAIBHOCTH, NPaKTHYECKOU
3HaYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOe MOBEACHUE B PA3IMYHBIX CHUTYallMAX, NPOSABIATE TBOPUYECTBO U
BOOOpaXkeHUE, OBITh HHUIINATHBHBIM.

OBnajgeHUe YHUBEPCANBHBIMU PETYIATUBHBIMU JEHCTBHAMU:

1) camoopraHuzamys:

CaMOCTOSATENLHO OCYIIECTBISATH MO3HABATEIBHYIO JICSTEIFHOCTh B 00JaCTH (DM3UKH U aCTPOHOMHUH, BBISBIIATH
Ipo0JIeMBl, CTaBUTH U (POPMyYIHMpPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITENIFHO COCTaBISATh IUIAH PEUIEHHs pAcU€THBIX M KA4YeCTBEHHBIX 3aJad, IJIaH BBINOJIHEHUS
MIPAKTUYIECKOIl pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacuMpATh paMKH Y9eOHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEIOYTeHUH;

JleNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PEIICHHE;

OIIEHUBATh MPUOOPETEHHBIH OIBIT,

Croco0cTBOBaTh ()OPMHUPOBAHUIO M MPOSBICHUIO IPYIULIUK B 001aCTH (DU3UKH, MOCTOSHHO IMOBBIIATH CBOM
00pa3oBaTeNbHBIA U KyJIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHTyalUsM, BHOCHUTb KOPPEKTHUBBI B JEATENLHOCTb, OLEHHBAaTh COOTBETCTBHE
pe3yIbTaTOB LEIM;

BJIaJIeTh HABBIKAMHU MO3HABATEJIHFHON pedIIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUII M MBICIMTEIBHBIX
IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh NPUEMBI Pe(IIEKCHH JIJIS OLIEHKH CUTYal[HH, BEIOOpA BEPHOTO PELICHUS;

OIIGHUBATh PUCKH U CBOCBPEMEHHO NMPHUHUMATH PEIICHHS M0 UX CHIKEHHIO;

MIPUHUMATh MOTHUBBI M apTyMEHTHI IPYTHX MPH aHAJIN3E Pe3yJIbTaTOB EATEIbHOCTH.

3) npunsTHE CE0S U APYTUX:

MPUHUMATH ce0s1, TOHNMAas CBOM HEJOCTATKH U IOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTyMEHTHI APYTHUX MIPHU aHAJIN3E PE3yJIbTaTOB AEATEIBHOCTY;

NPU3HABATH CBOE MPABO M MPaBO JIPYTUX HA OIINOKY.

IIpenmeTHbIe pe3yJbTaThl OCBOCHUS IporpaMMsl 1o ¢usnke. B nponecce m3ydyenus kypca Kypca QU3HKH
6azoBoro ypoBHs B 10 kiacce o0ydaromuiicss Hay4uTCs:

JIEMOHCTPHPOBATh Ha MPHMEPax pojib U MecTO (U3MKH B (JOPMHPOBAHWH COBPEMEHHOW HAYyYHOW KapTHHBI
MUDpA, B pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJOTUM, B IPAKTHYECKOH IeATEIbHOCTH JIOJEH;

YYUTHIBAaTh TPAHUIBI IPUMEHEHUS H3YUYCHHBIX (H3MUECKUX MOJENIei: MaTepuanbHas TOYKa, WHEPIHaIbHAS
crucTemMa oTcuéra, abCOMOTHO TBEPJOE TENo, WACATbHBIM T'a3, MOJEIN CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX Te,
TOYCYHBIN ANIEKTPUICCKUNA 3apsil TP pelIeHHH PU3NIECKUX 33134,

pacno3HaBaTh (U3WUECKHUE SIBJICHUS (MpoIlecchl) M OOBSACHATH HMX HAa OCHOBE 3aKOHOB MEXaHWKH,
MOJIEKYISIPHO-KMHETHYECKOW TEOPUH CTPOCHHUS BEUIECTBA M DJIEKTPOIMHAMUKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MIPSIMOJIMHEHHOE JIBHKEHHE, CBOOOTHOE MaJCHUE TEJ, JABIKCHHE IO OKPYKXHOCTH, MHEPIHS, B3aHMMOJEHCTBHE Tel,
i dy3us, OpOyHOBCKOE ABHXKEHHE, CTPOCHUE JKUJIKOCTEH M TBEPIBIX Tell, M3MEHEHHE 00BbEMa TEN MpPU HAarpeBaHUH
(oxnaxkIeHnH), TEIUIOBOE paBHOBECHE, HCIIAPEHHE, KOHICHCALMS, TUIaBJICHNE, KPUCTAJUIN3alKsl, KUIICHHUE, BIaKHOCTh
BO3/yXa, MOBBIIIEHUE JABICHUS ra3a IpU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXIY MapaMeTpaMH COCTOSHUS
ra3a B H30MPOLECCAX, MEKTPU3aLUs Tell, B3aUMOAEHCTBHE 3apsIOB;



OIMCHIBATh MEXaHMYECKOE ABIKEHHUE, HCHONB3Ys (PU3NUECKHE BETHMUMHBL: KOOPAWHATA, ITyTh, IEPEMEIICHIE,
CKOpOCTb, YCKOpPEHHME, Macca TeNa, CHJd, HUMILyJbC Teld, KUHETHYeCKas DHEprus, MNOTEHIHalbHas DHEPTus,
MEXaHHWYecKass paboTa, MeXaHWJeCKass MOIIHOCTb, NPU OMNHCAHWH MPaBIJIBHO TPAKTOBaTh (PU3WIECKUI CMBICT
UCTIONB3YEMBIX BEIWYHMH, UX OOO3HAUCHMS W EIUHHMIBI, HAXOAWUTH (OPMYIBI, CBA3BIBAIOIINE TAaHHYIO (DPU3NYECKYIO
BEJTUYUHY C APYTUMH BEIUYUHAMU;

OIUCHIBATh M3YYCHHBIC TEIUIOBHIE CBOWCTBA TEJN W TEIUIOBBIC SBJICHMS, MCHONB3Ys (PU3NYECKHE BEIUYUHBIL:
JaBlieHHWEe Ta3za, TeMIepaTypa, CpeIHss KHUHETHYeCKas JHEeprus  XaoTHYEeCKOT0  JBIDKEHHS  MOJEKYJ,
CpeAHEeKBaApaTHYHAs CKOPOCTh MOJICKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHss SHEprus, pabora rasa, KOd(QQHUIHEHT
TI0JIE3HOTO JICHCTBUS TEIJIOBOTO ABUTATENS; TP ONMUCAHMH NPABUIBHO TPAKTOBATH (PU3NUECKHI CMBICI UCTIOJIB3yEMbIX
BEJIMYMH, WX O0O3HAYEHUS W E€JMHHIBI, HAXOAWTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (U3UUECKYIO BEIMYUHY C
JpYTUMH BETHYUHAM;

OIIMCHIBATH H3YUCHHBIC SJICKTPHIECCKUE CBOWCTBA BEIIECTBA U 3JIEKTPUIECKHUE SBICHUS (TIPOLIECCHI), HCIONb3YsI
¢usnyecKne BEMTUYUHBL 3JIEKTPUYECKUH 3apsill, JIEKTPUIECKOE MOJe, HANPSHKEHHOCTH IOJS, MOTCHIHAN, PasHOCTh
MOTEHINAJIOB; IPH OMHCAHUN MPABMIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJIB3YEMBIX BEIWIHNH, HX 0003HAYCHUS U
€IMHHIIBI; YKa3bIBaTh (DOPMYJIBI, CBA3BIBAOINNE JAHHYIO (PU3UIECKYIO BEIMUNHY C APYTUMH BEININHAMY;

aHATM3MPOBATh (PU3MYECKHE MPOLECCHl M SABICHUS, HCHONB3Ys (hU3nMUecKhe 3aKOHBI M MPHHIMIBL 3aKOH
BcemupHoro tarorenus, I, II u III 3akonbl HeroTOHA, 3aKOH COXpaHEHMs] MEXAHUYECKOW SHEPruH, 3aKOH COXPaHEHUS
HMITyJIbCA, NPUHLUI CYNEPHNO3ULUM CWUJI, IPUHLUI PABHOIPABUS HHEPLUANBHBIX CHUCTEM OTCU€Ta, MOJEKYJSIPHO-
KMHETUYECKYH0 TEOPHUIO CTPOCHUS BEIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETHUYECKOU JHEPIUU TEIIOBOTO
JBIDKCHUSI MOJIEKYJl ¢ aOCOJIOTHOM TeMIleparypod, IepBbIH 3aKOH TEPMOJAWHAMHUKH, 3aKOH COXpPaHEHUs
3NIEKTPUYECKOTO 3apsia, 3akoH KysIoHa, IpH 3TOM pa3iinyaTth CIOBECHYIO ()OPMYIUPOBKY 3aKOHA, €[0 MAaTEMAaTHIECKOE
BBIpayKCHUE U YCIIOBUS (TPaHUIIBI, 00J1aCTH) TPHMEHUMOCTH;

OOBSACHATH OCHOBHBIC IPUHIIMIIBI ACHCTBUS MAIINH, MPUOOPOB M TEXHUUECKUX YCTPOICTB; Pa3IndaTh YCIOBUSI
nx 0€30MacHOro MCIIOIb30BaHMS B TOBCETHEBHOM XKU3HH;

BBITIOTHATH SKCIIEPUMEHTHI 110 HCCIIEIOBAHHIO (DPM3HMUECKUX SBICHUH U MIPOIIECCOB € HCIIOIb30BaHUEM MPSAMBIX,
U KOCBEHHBIX M3MEPEHHH, NMPH 3TOM (QOPMYIHpOBaTh HpoOiieMy/3alady M THUIOTE3y y4eOHOTO SKCIEpPHMEHTa,
coOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO 000PYAOBaHNUS, TPOBOANTD OIBIT M (POPMYITHPOBATH BHIBOIBI;

OCYLIECTBIISITh MPSIMbIE U KOCBEHHBbIE W3MEPEHUs! (PM3MYECKUX BEIMYMH, PH 3TOM BBHIOWPATh ONTUMAaJIbHBINA
€Hoco0 U3MEPEHUs U UCIOJIb30BaTh M3BECTHBIE METOBI OLIEHKH MOTPEIIHOCTEH N3MepeHuil;

HCCIIEIOBATh 3aBHCUMOCTH MEXIY (PU3MYECKHMMH BEITMYMHAMHU C HCIONB30BaHHUEM INPSIMBIX M3MEPEHMH, Ipu
9TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTATHl MOJyYCHHON 3aBUCUMOCTH (PM3NYECKUX BEIWYHH B BHJE
TalbaML ¥ TpadUKOB, 1eJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEeI0BAHMS;

co0oaaTh MpaBuia 6e30IaCHOr0 TPYAA IPH NPOBEACHUU UCCIICIOBAaHUH B paMKaX y4eOHOI0 IKCHEPHMEHTA,
y4eOHO-HCCIIEI0BATEILCKOH M TPOEKTHOH IEATeNbHOCTH C HCIIOJIb30BAaHWEM H3MEPUTENBHBIX YCTPOWCTB U
m1a00paTOPHOTO 000OPYIOBAHNUS;

pemiate pacuyéTHbIE 3aJlaudl C SBHO 33JaHHOM (PU3MUECKON MOAENbI0, MCHONB3Ysl (PU3NYEeCKHe 3aKOHBI U
TIPUHINIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJa4dy BHIOMpaTh (PU3NYECKYI0 MOJEINb, BRIACIATh (pU3NUYECKUe BEIUUUHBI U
(dopMynbl, HEOOXOAUMBIE AT €€ peIIeHHMs, MPOBOJAUTL PAcUEThl W OLEHWBATh PEAILHOCTH MOJIYYCHHOI'O 3HAYCHHUS
(bU3MYECKOM BEITNUUHBL;

pelaTh KauyeCTBEHHbIE 3aJauM: BBICTPauBaTh JIOTMYECKM HENPOTHBOPEYMBYIO LETIOYKY PACCYXKACHUH C
HCTIOIb30BaHHUEM N3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3HUECKUX SBICHUM;

WCIIONIB30BaTh NPHU PEIICHHH Y4eOHBIX 3aJad COBPEMEHHbIE HWH(OPMAIMOHHBIE TEXHOJOTHH [UI IOWCKA,
CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIMH U MPEACTABICHUS YUeOHOH M HAYYHO-TIONMYJIIPHON MH(pOpMAIUH, TOJTYyICHHON U3
Pa3IMYIHBIX UCTOYHUKOB, KPUTHIECKH aHATN3UPOBATH MOIYyIaeMyr0 HH(POPMAIIHIO;

NPUBOANTH NPHUMEPHI BKJIAJIA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(DM3HKOB B Pa3BUTHE HAyKH, OOBSICHEHHE
IIPOLIECCOB OKPYXKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIHA;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3HMKE B MOBCEIHEBHOW >KM3HM JUIsl 0OecredeHust 0e301acHOCTH
npu oOpalleHny ¢ MpudopamMM W TEXHUYECKUMH YCTPOMCTBAMHM, IUISi COXPAHEHMs 3JI0POBBS M COOJIOIEHMS HOPM
9KOJIOTHUECKOTO MOBEJCHHS B OKPYXKAIOILEH cpelie;

paboTate B TpyIE C BBHINOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIel, IUIaHMpOBaTh paboTy TPYMIIB,
paIMOHATIFHO pAacIIpenesiaTh 00S3aHHOCTH M IUIAHWPOBATH JESTENBHOCTh B HECTAaHIAPTHBIX CHTYalUsAX, OICHHBATh
BKJIaJ] KaXK/IOTO U3 YYAaCTHUKOB IPYIIIIEI B PEIICHHE PACCMATPUBAEMOIT ITPOOIEMEI.

IIpeameTHble pe3yJbTaThl OCBOCHHS NPOrpaMMBI 1o ¢u3uke. B mporecce n3ydeHus Kypca Kypca GHU3HKH
6a3oBoro ypoBHs B 11 Kki1acce o0yJaronuiics HayIuTCs:

JIEMOHCTPHPOBATh HA MPUMEpPax Poib M MeCTO (m3uKH B ()OPMHUPOBAHWN COBPEMEHHOH HAYYHON KapTHHBI
MHpa, B PA3BUTHUM COBPEMEHHON TEXHMKU M TEXHOJIOTMH, B NPAKTUYECKOH NEATEIBHOCTH JIOACH, LIEJIOCTHOCTh U
€IMHCTBO (PM3MYECKOM KapTHHBI MHPa;

YUUTBHIBATh TPAHULBI IPUMEHEHHUS M3YYCHHBIX (PU3MYECKUX MOEIEH: TOUCUHBIH DIIEKTPUUYECKUI 3apsii, JIyd
CBeTa, TOYEYHBI HCTOYHUK CBETa, sI€pHas MOJAEIb aTOMa, HYKJIOHHAs MOJENIb AaTOMHOIO siipa NpH pPELICHUU
¢dusnyecKnX 3a1ay;



pacnio3HaBaTh (pu3UUecKue SBICHUS (TPOIECCH) U OOBSCHATH UX HAa OCHOBE 3aKOHOB JJIEKTPOJWHAMHUKU U
KBAaHTOBOH (DM3WKH: IIICKTPHUECKAs MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBUS TOKa,
B3aUMOJCHCTBHE MAarHWUTOB, 3JIEKTPOMArHWUTHAS WHIYKIWS, NEHCTBHE MATHWTHOTO IOJISI HA IPOBOAHHK C TOKOM H
JBYDKYIIUICS 3apsif, 3JIEKTPOMAarHUTHBIE KOJIeOaHNS M BOJHBI, MPSMOIMHEHHOE PaclpoOCTPaHEHUE CBETA, OTPaKCHHE,
npesnioMyIeHue, UHTepdepeHuus, TMGPakuus U NOIIPU3ALUs CBETa, JUCIEPCUs CBETa, (OTOAIEKTpuuecKuid 3ddekt
(poTtoabext), cBeToBOe naBieHHE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa BOAOPOJA, E€CTECTBEHHAs W
HCKYCCTBEHHAs paIHOAKTHBHOCTD;

OINUCHIBATh HW3YYEHHBIC CBOWMCTBA BELIECTBA (DJIEKTPHYECKUE, MArHUTHBIC, ONTHYECKHE, DIIEKTPHUYECKYIO
MIPOBOAUMOCTD PAa3IMYHBIX CPEA) M 3JICKTPOMATHUTHBIE SIBJICHUS (IPOLIECCHI), UCIONB3Ys (U3MYECKUE BEIUYUHBI:
JJIEKTPUYECKUH 3apsil, CWJla TOKa, OJEKTPHYECKOE HalpsHKeHUE, OSJICKTPUYECKOE CONPOTHBICHUE, Pa3HOCTD
MOTEHINAJIOB, 3JIEKTPOABIDKYIIAs CHJa, paboTa TOKA, MHAYKIMS MarHUTHOTO Touis, cuina Ammepa, cuia JlopeHna,
WHIYKTUBHOCTh KAaTyIIKH, 3HEPrHsA OHICKTPHUECKOT0 W MArHUTHOTO TIOJIEH, IEpHoJ M YacToTa KojecOaHWil B
KoseOaTeIbHOM KOHTYPE, 3apsil M CHJIa TOKa B IPOIECCe TapMOHMYECKHAX IICKTPOMAarHUTHBIX KojeOaHMH, (HhoKycHOE
paccTosHHE W ONTHYECKasl CHJIa JHH3BI, NIPH OMHCAHWM NPABHIBHO TPAKTOBATH (PU3NUECKHH CMBICT HCIIOIB3YEMbIX
BEIMYNH, NX OOO3HAUCHMS W CIOWHUIIBI, yKa3bIBaTh (OPMYIBI, CBA3BIBAIOIINE JaHHYIO (DU3UUECKYIO BEIMUUHY C
JIpYTHMH BEINYNHAMUY;

OIMMCBIBATL U3YUCHHBIC KBAHTOBBIC SABJCHUA U TIPOLECCHI, HUCIIOJIb3YA (I)I/I3I/I‘ICCKI/IC BCJIMYUHBI: CKOPOCTH
AJIEKTPOMAarHUTHBIX BOJIH, [UIMHA BOJIHBI M YaCTOTa CBETA, SHEPTHUS M UMITYJILC (DOTOHA, IIEPUOA MOIypaciaa, SHEPTHs
CBsA3U aTOMHBIX AA€p, HPHU OIMMCAHWUU MPAaBUJIBHO TPAaKTOBATH (I)I/ISI/I‘-IGCKI/Iﬁ CMBICJT HCHOJIb3YCMBIX BCJIWYNH, HUX
0003HaUeHHsT W EJMHULBL, YKa3blBaTh (OPMyIbI, CBS3BIBAIOIIUE JaHHYI (HU3MYECKYI0O BEIWYMHY C JPYTHMHU
BCJIIMYMHAMMH, BBIYUCIIATH 3HAYCHUC (1)I/I3I/I‘ICCKOI7[ BCJIMYUHBI,

AHATM3MPOBATh (PU3MUECKHE MPOLECCH U ABICHUS, UCTIONB3Ys (PU3NYECKUE 3aKOHBI ¥ IPUHIMIEL 3aKkoH OMa,
3aKOHBI MOCJICOBATEIIFHOTO W TApaUIEIbHOTO COEAMHEHUs IPOBOJHMKOB, 3akoH Jhkoyms—JleHma, 3akoH
JJIEKTPOMAarHUTHON MHIYKIMH, 3aKOH NMPSIMOJIMHEHHOTO PaclpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAXEHHS CBETA, 3aKOHBI
NIPEJIOMJICHUSI CBETa, ypaBHeHHE OifHmTeiHa Juia GoTorddekra, 3aKOH COXpAaHEHHUS SHEPTUM, 3aKOH COXPaHEHHS
UMITyJIbCa, 3aKOH COXPAHEHMS 3JEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHUs] MacCOBOTO YMCIIa, MOCTynaTel bopa, 3akoH
paIfoaKTHBHOTO pachaja, P 3TOM pa3indaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €M0 MAaTEMaTHYECKOE BEIPaKCHNE
U ycnoBHs (TPaHHUILIbI, 00JACTH) MPUMEHUMOCTH;

OINPCACIIATL HANTPABJICHUEC BCKTOpPA MHAYKIIUHM MAarHUTHOI'O MOJII MPOBOJHHKA C TOKOM, CUJIbI AMnepa U CHUJIIbI
JlopeHiia;

CTPOWTH M ONHMCHIBATh H300paXKeHNe, CO3AaBaeMOe TUNIOCKUM 3€PKaJIOM, TOHKOH JTMH3011;

BBITIOJHATH OKCIEPUMEHTHI 11O UCCIICTOBAHUTIO (1)I/I3I/I‘-IeCKI/IX SIBJICHUH U IMPOIECCOB C UCITOJIB30BAHUEM TIPSAMBIX,
U KOCBEHHBIX H3MEpEHHil: MpH 3ToM (OPMyNIHpoOBaTh MpolieMy/3ajady M THUIOTE3y Y4eOHOro SKCIEepHUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHNUs, TPOBOANTD OIBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh NMPSIMBIE M KOCBECHHBIC M3MEPEHUs (PU3NYECKUX BEJIMYWH, MPU 3TOM BHIOMPATh ONTHMAaIbHBINA
croco0 U3MEPEHUs U UCIONIb30BaTh M3BECTHBIE METOBI OIIEHKH MOTPEIIHOCTEH n3MepeHnii;

HCCIENIOBaTh 3aBHCUMOCTH (PM3WYECKMX BEIMYMH C HCIIOJNL30BAHHEM TMPSIMBIX W3MEPEHMI: IIPU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH DPE3yJbTATHl IOJYYEHHOH 3aBUCHMOCTH (U3MYECKUX BEIWYHMH B BHUJE
TabauI ¥ TpaKOB, 1eJIaTh BBIBOJIBI I10 PE3YJIbTaTaM UCCIICIOBAHMS;

co0utoiaTh MpaBmiIa 6e30MacHOro0 TPy/a MPH IPOBEACHUH HCCIEI0BaHUN B paMKax y4eOHOTO 3KCIepUMEHTa,
y4eOHO-HCCIIeIOBATENILCKOM U TPOEKTHOM JAEATEIBHOCTH C KCHOJBb30BAaHUEM HW3MEPHUTEIBHBIX YCTPOWCTB U
11a00paTOpPHOTO 000PYI0BAHHMS;

peuiate pacué€THble 3allaud C SIBHO 33JaHHOM (PU3MUECKOW MOJENbI0, MCHONB3Ysl (PU3NYECKUE 3aKOHBI U
IIPUHIUIIBI, HA OCHOBC aHaIn3a YCJIOBUA 3aJla4n BI)I6I/IpaTI) (1)H3H‘ICCKy}O MOJACIb, BBIACIATH (1)I/I3I/IquKI/I€ BCIIMYHMHBI 1
(dopMynbl, HEOOXOUMBIE ISl €€ peIIeHMs, IPOBOJUTh PACUETHl W OLEHUBATh PEAILHOCTH MOJIYYEHHOTO 3HAUCHMS
(U3MYECKOH BEITMUNHEL;

peniath KauyeCTBEHHBIE 3aJadM: BBICTPAMBATh JIOTHYECKH HENPOTHBOPEUYHMBYIO IIENOYKY pACCY)KAEHHH C
UCIIONIb30BAaHMEM M3YUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH N (PM3UIECKUX SBIICHHIH;

UCIIONIb30BaTh MU PEIICHWH YYEOHBIX 3aJad COBpEMEHHblE HWH(OPMAalMOHHBIE TEXHOJOTHH ISl ITOHCKA,
CTPYKTYPHPOBaHMUS, HHTEPIPETAIMN U MIPEACTaBICHUS y4eOHOH 1 HaydHO-TIOMyJIipHON WH(OpMaNnH, OJTy4eHHOH 13
Pa3IMYIHBIX UCTOYHUKOB, KpUTHIECCKH aHATU3UPOBATh MOIyIaeMylo HH()OpPMAIHIo;

OOBSICHATH TMPHUHIUIBI JICHCTBUS MAIlWH, TPUOOPOB M TEXHWYECKHX YCTPOMCTB, pa3iW4aTh YCIOBHS HX
0€3011aCHOT0 UCTIONIb30BaHMs B TOBCEIHEBHOM XKU3HHY;

MIPHUBOJNTH MIPUMEPHI BKJIAIa POCCHIICKHX U 3apyOeKHBIX yUEHBIX-(DM3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE
MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIL;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOW JKM3HU Ul oOecredeHust 0e301macHOCTH
npu oOpalleHny ¢ npubopamMM M TEXHUYECKUMH YCTPOMCTBAMHM, IUISi COXPAHEHMs 3JI0POBbS M COOJIOIEHHS HOPM
9KOJIOTUYECKOT0 ITOBEJICHUS B OKpYKalolLeit cpexe;

paboTate B TpyIIE C BBHINOJHEHHEM pa3IMYHBIX COLHMAIBHBIX pOJICH, IIaHUPOBAaTh pabOTy TPYMIIBI,
palMOHAIBHO paCIpelessITh 00A3aHHOCTH M IUIAHHPOBATh JIESITENFHOCTh B HECTAHNAPTHBIX CHUTYalMAX, OLEHHBATH



BKJIaJ KaXKIOTO U3 YYACTHUKOB TPYIIIEI B pEIICHIE pacCMaTpHUBaeMOil MPOOIEMEI.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuecTBo yacos
Ne HaumenoBanue pa3fennos u K o DrekTpoHHbIe (IIU(POBBIC)
/I TEM MPOrpaMMBbI Bcero OHTPOJIBHBIC PakTHHCCkue 00pa30BaTeIbHBIC PECYPCHI
paboTsl paboTsl
Pazpen 1. ®DUUBUKA U METO/Ibl HAYUHOI'O ITO3HAHUA
dusnka 1 METOIBI 2 Bbubnnorexa [JOK
HAYYHOTO TTO3HAHHSI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
Bbubnnorexa [JOK
2.1 | Kunemarmea 5 https://m.edsoo.ru/7f41bf72
bubanoreka [TOK
2.2 Jlusamuka / https://m.edsoo.ru/7f41bf72
23 3aKOoHBI COXPAHEHUS B 6 1 1 bubnuoreka [TOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
Hroro no pasnery 18
Pazpen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJICKYJISIPHO- 9 1 bubnuoreka [TOK
' KHHETHYECKON TEOpHUU https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
3.2 Ocnosbi TepmoHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 neneoma dwomme 5 Bumorercs LIOK
' n ’ https://m.edsoo.ru/7f41bf72
ePeX0Ibl
HWroro no paznmery 24
Paznen 4. DJIEKTPOIMTHAMUNKA
bubnnorexa [IOK
41 Omexrpocratuia 10 ! https://m.edsoo.ru/7f41bf72
4.2 gIZCKTO’;I}f{Ig(’:III:HI‘ZI ToK. ToKM B 12 1 bubmorexa LHOK
' P ’ https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX Cpeaax
HWroro no paznmery 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB 68 3 3
110 ITIPOTPAMME
11 KJIACC
K
Ne HaumeHnoBaHwue pa3neioB u OIHHSCTED IzaCOB I DnekTpoHHbIE (IU(POBEIC)
I/l | TEM MPOrPaMMBbI Bcero OHTPONIEHEIC PaKTHICCKHC 00pa3oBaTeNbHBIC PECYPCHI
paboTsl paboTsl
Paznen 4. DJIEKTPOIMTHAMUNKA
41 MarsuTHoOe 1oJIe. 11 1 3 Bbubnuoreka [IOK
' DJIeKTPOMAarHUTHAS WHTYKIIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazpeny 11
Paznen 5. KOJIEBAHU S Y BOJIHBI
51 | orecpomammrmmmic 9 1 Brbmmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
KoseOaHus
5.2 | MexaHu4ecKHe U 5 1 bubanorexa [JOK



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

OJICKTPOMArHMTHBIC BOJIHBI

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

5.3

Onruka

Hroro no pazneny

10 3
24

Bbubnnorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Paznen 6. OCHOBBI CIIELIMAJIBHOM TEOPUM OTHOCUTEJILHOCTHU

6.1 OcCHOBBI cHIEIMANIBHOM Teopuu 4 1 bubnuorexa [TOK
’ OTHOCUTENILHOCTH https://m.edsoo.ru/7f41c97¢c
HWroro no paznery 4
Pasnen 7. KBAHTOBASI ®13UKA
. bubnuorexa [TOK
7.1 | DnemMeHTHI KBAHTOBOI ONTHKU 6 https://m.eds00.ru/7f41c97c
Bbubnnorexa [JOK
7.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢c
Bbubnnorexa [JOK
7.3 | Atomoe anpo 5 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazaeny 15

Paznen 8. SJIEMEHTBI ACTPOHOMUUN 1 ACTPO®U3NKU

81 DeMEHTBl aCTPOHOMHUU U 7 1 Bubmmorexa [IOK
' acTpohu3uKu https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Paznen 9. OBOBIIAIOIIEE IIOBTOPEHUE u MEXIIPEAMETHBIE CBA3U

91 O6o0maromniee MOBTOPEHUE H 4 bubanorexa [JOK
MEKIPEIMETHBIC CBSI3U https://m.edsoo.ru/7f41c97c

HUroro no pasgeny 4

PesepBHOE Bpems 3

OBIIEE KOJJMYECTBO YACOB 68 4 7

I10 ITPOTPAMME

I[TOYPOYHOE ITNTAHMPOBAHME 10 KJIACC

Ne Konnyecto yacos [Hara DNeKTpOHHBIE IIU(PPOBbIE
o/ Tema YpOKa Bceer KOHTpOJ‘ILHLI HpaKTI/I‘leCKI/I H3y4YCHU 06p330BaT€J'IBHI)Ie
! 0 € padoThI € padoThI s pecypcebl
DH3HKa — HAyKa O Bu6mmoreka [IOK
1 Pupoae. Hayunsie 1 https://m.edsoo.ru/ff0c32
METO/IbI TTO3HAHUSI 02
OKPY’KaIoIlIer0 MUpPa
Ponb u mecTo
¢buzuku B
dbopmupoBaHUU
COBPEMEHHOM bubmuorexa [JOK
2  HayyHOH KapTUHBI 1 https://m.edsoo.ru/ff0c33
MHpa, B e6
[IPaKTUYECKON
JeSITeIbHOCTH
Ioen
MexaHudeckoe bubmuoreka [JOK
3  JIBWKEHHE. 1 https://m.edsoo.ru/ff0c35
OTHOCUTETHHOCTh 08



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/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508

MEXaHHUYCCKOIO

JBIKECHMUSL.
[lepememnienue,
CKOPOCTb,
yCKOpEHUe
PaBHoMepHOe bubmuoreka [JOK
4 | npsMOJHMHEHHOE https://m.edsoo.ru/ff0c36
JIBIDKCHUE 20
PaBHOyCcKOpeHHOE bubmuorexka [JOK
5  npsmonuHeiHOe https://m.edsoo.ru/ff0c37
IIBIKEHUE 2e
CBobosHOE
HajcHue. bu6mmoreka [JOK
6  Yckopenue https://m.edsoo.ru/ff0c39
CcBOOOIHOTO cc
najeHus
Kpusonnuelinoe
ABIDCHHIC. bubmuoreka [JOK
7 JlBiicenne . https://m.edsoo.ru/ff0c3a
MaTepuaibHOU da
TOYKH T10
OKPYKHOCTHU
ITpuHIMI
OTHOCUTEIbHOCTH
Tamunes. bu6mmoreka [JOK
8  HaepumanbHbie https://m.edsoo.ru/ffOc3b
CHUCTEMBI OTCYETA. e8
ITepBrIii 3aK0H
Hsrotona
Macca tena. Cuna.
[Tpuamn
CYNEPIO3ULIUU CHUJL. bubnunoreka [JOK
9  Bropoii 3akoH https://m.edsoo.ru/ffOc3b
Hrerorona mns e8
MaTepHaIbHON
TOYKH
Eﬁiff};a;ﬁ: Bu6miorexa [[OK
10 https://m.edsoo.ru/ffOc3b
MaTepHaTbHBIX o8
TOYEK
3aKOH BCEMUPHOTO
tarorenns. Crra bu6mmorexa [IOK
11  Toxectu. [lepas https://m.edsoo.ru/ff0c3d
KOCMUYecKast 00
CKOPOCTb
Cuna ynpyroctu. bubnuorexa [IOK
12  3akon I'yka. Bec https://m.edsoo.ru/ffOc3e

TCI1a

18



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

13

14

Cuna TpeHus.
Koapduuuent
Tpenus. Cuna
COIIPOTHUBIICHUS IpU
JBUKEHHUH Teja B
XKUJKOCTU WM ra3e

[TocrynarenbHoe u
BpalllaTeIbHOE
JIBIJKEHHE
a0COJIFOTHO
TBEPAOTO TEJA.
MOMEHT CHJIBL.
IInedo cumsl.
Ycnosus
paBHOBECHs
TBEPJIOTO TENa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3f7
6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41
a6

15

HNmnynsc
MaTepUalIbHOU
TOYKHU, CUCTEMBI
MaTepHalbHbIX
Touek. Mmmynbe
CUJIBL. 3aKOH
COXpaHEHUs
MMITYJIbCA.
PeaktnBHOE
JIBUYKEHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43
dé

16

PaGora u MOIIHOCTH
CHUIBL.
Kunernueckas
SHEPTHs
MaTepualbHOU
touku. Teopema 00
W3MCHCHUHU
KUHETHICCKON
SHEPIruun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c45
02

17

18

ITorennmanpHas
SHEprus.
ITorennuanpHas
SHEprus yrnpyro
nepopMHUpPOBaHHON
MPY>KUHBI.
ITorennmanpHas
SHEprus Teia
BOIM3HU
MTOBEPXHOCTH 3EMJITU

TloTennuannHEIE 1
HETIOTEHIMAJILHBIE
cuibl. CBI3B
paboThI

bubnmnoreka [JOK
https://m.edsoo.ru/ff0c46
la

bubmuoreka [JOK
https://m.edsoo.ru/ff0c47
8c



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

19

HEMOTEHINAJIBHBIX
CHJI C U3MEHEHUEM
MEXaHUYEeCKOH
SHEPTUU CUCTEMBbI
Ten. 3aK0OH
COXpaHEHUs
MEXaHUYEeCKOH
SHEPTrUu

JlaboparopHas
pabora
«HccnenoBanue
CBSI31 PabOThI CHIIBI
C U3MCHCHHUEM
MEXaHUYEeCKOMH
SHEPTUU TeJa Ha
npumMepe
pacTshKeHus
PE3UHOBOTO KIyTa»

20

Kontponbnas
pabora 1o Teme
«Kunemaruka.
JuHnamuka. 3aKkoHbI
COXpaHEHHUS B
MEXaHUKE

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4b
74

21

22

23

24

OcHoBHbIE
MOJIOXKEHUS
MOJIEKYJIIPHO-
KUHETUYECKOMN
TEOPUHU.
bpoyHoBckoe
JIBUJKEHHUE.
Anbdyszus
Xapakrep
JBUKEHUS U
B3alUMOJICUCTBHU
YacTHI] BEUIECTBA.
Mopenu ctpoeHus
ra3oB, KUIKOCTEH U
TBEPIBIX TEN

Macca monexy:.
KomnuectBo
BEIICCTBA.
ITocTossnnas
ABoraapo

Tennosoe
paBHOBECHE.
Temneparypa u eé€
usmepenue. lllkana

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4d
c2



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

TeMIIepaTyp
Ilenbcus

25

26

27

28

29

NneansHblii ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomorHas
TeMrepaTrypa Kak
Mepa cpeHen
KUHETHYCCKOU
SHEPTUU JIBHIKCHUS
MOJIEKYJI.
YpaBHeHue
Meupeneena-
Kianeiipona

3akoH /lanbTOHA.
T"a3oBbI€ 3aKOHBI

JlaboparopHas
pabora
«HccnenoBanne
3aBUCHUMOCTHU MEXY
napaMeTpamMu
COCTOSTHUS
Pa3peKEHHOTO Ta3a

H3omnponeccel B
HJICAIbHOM ra3e u
ux rpadguueckoe
MIPE/ICTABIICHHE

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fd
e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c51
le

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c57
Oe

30

31

BnytpenHnsas
SHEPTHs
TEPMOJIMHAMHYECKO
1 CHUCTEMBI U
CHOCcOo0BI e
W3MEHEHUSI.
KonunuectBo
TETJIOTHI U paboTa.
BnytpeHnHss
SHEPTHS
OJIHOATOMHOTO
UJCATHHOTO Ta3a

Bunbr
TeIIonepe1aun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c59
52

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢c
36

32

Y aenpHas
TEeNJI0OEMKOCTh
BCIICCTBA.
KomnaectBo
TCIIJIOTHI HpPI
Temionepeaye.

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOc5c¢c
36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

AnnabaTHBIA
polecc

IIepBrlii 3aK0H
TEPMOJIMHAMUKHU U

bu6mmoreka [JOK

33 S — https://m.edsoo.ru/ffOc5ef
U30IpoIeccam ¢
HeobpartumocTs
MIPOIIECCOB B bubnmoreka [JOK
34  mpupone. Bropoii https://m.edsoo.ru/ff0c62
3aKOH 30
TEPMOJIUHAMUKHU
[Ipunnun nefctBus bubmmorexa [IOK
35  u KIIJI rerutoBoii https://m.edsoo.ru/ff0c60
MaIIuHbI Oa
36 uxn Kapno u ero
KT
DKOJIOTMYECKHUE
37 mpobieMsI
TEIUIOPHEPTETUKHU
O06o0maromuit ypok
«MonexkynspHas BH6H_HOTeKa LIOK
38 (usixa, OCHOBEL https://m.edsoo.ru/ff0c69
TEPMOJIUHAMUKI 38
Kontponbnas
pabota 1o Teme bubnmnoreka [JOK
39 «MornekynspHas https://m.edsoo.ru/ffOc6a
¢u3uka. OCHOBBI 50
TEPMOJTUHAMUKI
Ejﬁgggggggiwm 1 bubnunoreka [JOK
40 ' https://m.edsoo.ru/ff0c63
Hcnapenue u b6
KUTICHUE
Abcomornas n bu6mmoreka [IOK
OTHOCUTEIIbHAA )
41 BIAKHOCTD BO3AYXA https://m.edsoo.ru/ff0c64
Hacspiiennsiit nap a8
TBépnoe Teno.
Kpucranmnmueckne n
amopQHbIe Tena.
glz)nﬁi(liponﬂﬂ bubmuorexa [IOK
42 KpHCTATTOB https://m.edsoo.ru/ff0c65f
Kunxue 0
KPHUCTAJLJIBL.
CoBpeMeHHbIE
MaTepuabl
43 | IInaBnenue u bu6mmoreka [{OK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0

44

45

46

47

48

49

50

51

52

KpUCTAJUTH3AIINS.
VY aennHas TEIIOTa
IIJIaBJICHHSL.
Cyb6numarus

YpaBHenue
TEILIOBOIrO Oajlanca

DneKkTpusanus Ted.
DJIEKTPUYECKU I
3apsn. JBa Buma
3JIEKTPUUYECKUX
3apsi0B
IIpoBogHMKH,
TUAJICKTPUKU U
MOJIYIIPOBOJHUKH.
3aKOH COXpaHEHHUs
3JIEKTPUUYECKOTO
3apsga
Bzaumoneiicterue
3apsa0B. 3aKOH
Kynona. Toueunbrit
BIIEKTPUYECKUI
3apsiz
Hanpsxénnocts
3JIEKTPUUYECKOTO
nonst. [puHimn
CyNepIo3uINN
AJIEKTPUUECKUX
nonen. JInnun
HAPSKEHHOCTH

Pa6ota cun
3JIEKTPOCTATUYECKOT
o mroirs. IloTenmuan.
Paznocts
MMOTEHIMAJIOB

[IpoBomHMKY 1
JIUDJICKTPUKH B
3JIEKTPOCTATUYECKO
M MOJIE.
Husnexrpudeckas
MIPOHHUIIAEMOCTD

DIEKTPOEMKOCT.
Konnencarop

DIEKTPOEMKOCTh
IJIOCKOTO
KOHJIEHCATOPA.
OHeprus

https://m.edsoo.ru/ff0c67
08

bubmuoreka [JOK
https://m.edsoo.ru/ff0c68
20

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6b
cc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6b
cc

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6ce
4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6df
2

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f0
0

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOc70
18

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc71
26

but6mmorexa [IOK
https://m.edsoo.ru/ff0c72
cO



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

3apsHKEHHOTO
KOHJICHCATOpa

53

JlabopaTopHas
pabora "M3mepenne
ANEKTPOEMKOCTH
KOHieHcaTopa"

54

[IpuHIMn genicTBUs
U TIpUMEHEHUE
KOH/ICHCAaTOPOB,
KOMTUPOBAJILHOTO
amnrmapara,
CTPYHHOTO
MpUHTEPA.
DIIEeKTpOCTaTHYECKA
s 3aIlMTA.
3azeMiieHue
AJICKTPONPUOOPOB

55

56

DNEeKTpUUECKU
TOK, YCJIOBHS €T0
CyILIECTBOBAHUSI.
IlocTOSTHHBIN TOK.
Cuia Toka.
Hanpsoxenue.
CornpoTHBiICHHE.
3akon Oma mis
ydacTka 1enu

ITocnenmoBarensHOE,
napasenbHoe,
CMEIIaHHOE
COEZIMHEHUE
IPOBOTHUKOB.
JlaGopatopHas
pabora «M3yuyenue
CMEIIaHHOTO
COCIMHEHUS
PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc74f
0

57

58

PaGota u momrHOCTH
AJIEKTPUIECKOTO
TOKa. 3aKOH
Ixoyns-Jlenna
3akon Oma s
MTOJTHOM
(3aMKHYTOI)
3JIEKTPUYECKOU
uenu. Koporkoe
3aMbIKaHUE.
JlaGopaTopHas
pabota «M3mepenue

bu6mmorekxa [JOK
https://m.edsoo.ru/ffOc78
38

bubnmnoreka [JOK
https://m.edsoo.ru/ffOc7ae
0



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

59

60

OJ1C ucrouyHuka
TOKa U €ro
BHYTPEHHETO
COIIPOTUBJICHU»

DNeKTpOHHAs
IIPOBOJIUMOCTh
TBEPIBIX METAJUIOB.
3aBUCUMOCTh
CONPOTHUBIICHUS
METaJIOB OT
TEMIIepaTyphI.
CBepXmpoBOAMMOCT
b

DIIEKTPUUECKHUI TOK
B BaKyyMe.
CaoiicTBa
AJEKTPOHHBIX
MyYKOB

61

62

63

64

[TonynpoBoaHUKH,
WX COOCTBEHHAS U
npUMecHas
MIPOBOJIUMOCT.
CaoiicTBa p—Nn-
nepexo/a.
[TonynpoBoAHNKOB
ble TPUOOPHI

DIIEKTPUUECKHUI TOK
B PacTBOpax u
pacraBax
AIEKTPOJIUTOB.
DIEeKTPOTUTHYECKAS
JUCCOLIHAITHS.
DIIEKTPOITHN3

DIIEKTPUUECKHUI TOK
B razax.
CamocrosTenbHbII
u
HECaMOCTOSITEIIbHBI
U paspsag. MonHus.
[Imazma

DJIEKTpUYECKUE
npubopsl 1
YCTPOMCTBA U UX
MPAKTHYECKOE
IPUMCHCHUE.
[IpaBuna TeXHUKH
0€30MacHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84
ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82
ba

but6mmorexa [IOK
https://m.edsoo.ru/ff0c84
ae

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c86f
C

65

Ob6o06maromuit ypok

bubmuoreka [JOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

«DIEKTPOANHAMHKA https://m.edsoo.ru/ff0c88
» be
Kontponbnas
pabora 1o Teme
«OJIeKTpOCTATUKA. bubmmorexa [IOK
66 IlocrostHHBII 1 1 https://m.edsoo.ru/ffOc8a
AIIEKTPUYECKHH TOK. 8a
Toku B pa3nu4HbIX
cpenax»
PesepBHBIi ypOK.
KonTponbHas bubmuoteka [JOK
67 pabota o Teme 1 https://m.edsoo.ru/ffOc8c
"DeKTpoguHAMUKA 56
PesepBHbIil ypok. bubnuoreka [IOK
68 Oo6o6maromuii ypok = 1 https://m.edsoo.ru/ff0c8f6
no remam 10 kiacca c
OBUIEE KOJIMYECTBO
YACOB I10 68 3
I[TPOTPAMME
11 KITACC
No KonnuecTBo 4acos Jara DNEeKTpOHHBIE
1/ Tema ypoxa Beer Kourpomsn  Ilpaktnueck HM3y4eH — HU(POBBIE
I 0 ble paboThl | M€ paboThl | M 00pa3oBaTeNbHbIE
pecypcsl
[TocrostHHBIE MATHUTHI U
e Buniorss LOK
1 NS——- HHHYI;HHH_ 1 https://m.edsoo.ru/f
JIvHUM MarHuTHOU f0c9778
UHIYKIINH
MarnuTHoe nosue
IIPOBOJHUKA C TOKOM. bubnnoreka [JOK
2  OmeIT Dpcrena. 1 https://m.edsoo.ru/f
BsaumoneiictBue fOc98fe
IIPOBOJTHUKOB C TOKOM
JlaGopaTtopHnast pabota bubnuotexa [JOK
3 | «/3yueHne MarHuTHOTO 1 1 https://m.edsoo.ru/f
TIOJTSI KATYIIKHA C TOKOM» fOc98fe
JlelicTBME€ MArHUTHOTO
HOJIs1 Ha IPOBOJTHUK C
tokoM. Crta Amriepa. bubnuotexa [JOK
4 | JlaboparopHas paboTta 1 1 https://m.edsoo.ru/f
«UccnenoBanue AeicTBUA fOc9acO
MOCTOSTHHOTO MarHUTa Ha
paMKy C TOKOM»
5  JlelicTBUE MarHUTHOTO 1 bu6mmorexa [{OK



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

TIOJISL Ha JIBFDKYIIYIOCS
3apsHKECHHYIO YaCTHILY.
Cwia Jlopenma. Pa6ota
cuibl JIopeHna

DneKTpoOMarHuTHas
uaaykius. [Torok
BEKTOpa MarHUTHOU
uaaykiuu. 2J1C
MHAYKLIHU. 3aKOH
3IEKTPOMArHUTHOM
uHaykuun Papanest
JlaboparopHas paboTa
«HccnenoBanue siBICHUS
ANEKTPOMArHUTHOMN
UHAYKIIAN»

https://m.edsoo.ru/f
fOc9df4

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcal50

NuaykTuBHOCTS. SIBIEHUE
camonHykuuu. 9J1C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOT'O MOJIS
KaTYILKH C TOKOM.
DNEeKTPOMarHuTHOE I0JIe

bubmuorexa [JOK
https://m.edsoo.ru/f
fOca600

10

TexHuuyeckue ycTpoicTBa
U UX IPUMCHCHUE:
IIOCTOSIHHBIE MArHUTHI,
AIEKTPOMArHUTHI,
AIEKTPOABUTATENb,
YCKOPHUTENH
9JIEMEHTAPHBIX YACTHII,
WHIYKIIHOHHAS TIeYb
O6o0maromuii ypok
«Mar"auTHoe Mmoe.
DneKTpoMarHuTHas
UHIYKIIHS

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcab82

11

12

13

KonTponbHas pabora no
TeMe «MarsuTHoe moJe.
DNeKTpOMarHuTHas
WHTYKITAS

CB0OOIHBIE
MeXaHUIECKUE
KOJIEOaHMSL.
l'apmoHnueckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX
KOJIEOAHUH.
[IpeBpamienue sneprun
JlaGopaTtopHnas pabota
«HccnenoBanne
3aBUCUMOCTH TIEPHOJIa

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcad58

bubmuoreka [JOK
https://m.edsoo.ru/f
fOcaf06



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

MaJIbIX KOJeOaHui rpy3a
Ha HUTU OT OJIMHBI HUTU U
MacChl Tpy3a»

14

KonebarenbHbIii KOHTYP.
CBoboiHBIC
3JICKTPOMArHUTHBIC
KoJiIeOaHMs B UI€aIbHOM
KOJIe0aTeIbHOM KOHTYpE.
AHaNOTUsI MEXy
MEXaHUYECKUMH U
AIIEKTPOMATHUTHBIMU
KOJIEOAHUSIMHU

bubmuoreka [JOK
https://m.edsoo.ru/f
fOch820

15

16

17

18

®opmyna Tomcona.
3aKOH COXpaHEHHUs
SHEpPIruy B U/I€ATBHOM
K0JIeOAaTeTbHOM KOHTYpE

Hpe,I[CTaBJ'IeHI/Ie 0

3aTyXamIIUX KOJICOAHHSIX.

Brinyxnennsie
MEXaHUYeCKHe
kosiebanus. Pe3onaHnc.
Brinyxennbie
3JIEKTPOMarHUTHBIE
KoJIeOaHHs

[IepeMeHHBIH TOK.
CunycounaaibHbIN
IIEPEMEHHBIN TOK.
MoniHoCTh NEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JIEHCTBYIOLIIEE 3HAYCHUE
CHJIBI TOKA Y HAIIPSKEHUS
Tpancdopmarop.
[IpouzBoacTBo, nepenaya
U nioTpebieHue
3JIEKTPUYECKON IHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOch9c4

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcbb86

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOchd34

19

YeTpoicTBO U
MPaKTUYECKOe
MIPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JIMHUH
3JeKTponepenay

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcc324

20

DKOJIOTMYECKUE PUCKU
IIPY NIPOU3BOJICTBE
INEKTPOIHEPTHH.
KynsTypa ncnonb3oBanus
JNEKTPOIHEPIUH B
[IOBCEHEBHOM KU3HU



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

Mexaandeckre BOJHEI,
YCIIOBHSI
pacnpocTpaHEHUS.
[Tepuoa. Cxopoctb

bubmuoreka [JOK

21 ACIIDOCTDAHCHIS 1 https://m.edsoo.ru/f
pacupoctp fOcca54
JUIMHA BOJIHBI.
[Toniepeunsie u
IIPOJI0JIbHBIE BOJIHBI
I%B};I;K%I;(T)EZ;TB ZByKa' bu6mmoreka [IOK
22 P yKa. https://m.edsoo.ru/f
Bricora Tona. Tem0p
fOcccOc
3BYyKa
Do BuGorera LOK
23 ’ https://m.edsoo.ru/f
ckopocTs. [llkana
fOccfe0
JIEKTPOMATHUTHBIX BOJH
[IpuHIMIBL paguOCBI3U U
og TEACBUICHNA. PazButue
CPEIICTB CBSI3H.
Papnonoxkanus
KonTponbnas pabora bubmorexa LHOK
25 p P https://m.edsoo.ru/f
«Konebanus v BOIHBI»
fOcc6f8
[IpssmonunuenHoe
pacrpocTpaHeHHE CBETA B bubnmnoreka [JOK
26 | OAHOPOJHOM cpene. https://m.edsoo.ru/f
ToueuyHbIil HCTOYHUK fOcd350
cBera. JIyu cBera
OTtpaxkeHue cBera.
3aKOHBI OTPAXKEHUSI CBETA. bubnnoreka [JOK
27 Tloctpoenue https://m.edsoo.ru/f
M300paXeHHii B MJIOCKOM fOcd4e0
3epKkaje
[Ipenomiienne cpera.
[TomHoe BHYTpEHHEE bubnmoreka [JOK
28  otpaxenue. [IpenenbHbIit https://m.edsoo.ru/f
yroJI OTHOTO fOcd7f6
BHYTPEHHETO OTPaKeHUS
JlaGoparopHas paboTa bubnuorexa [IOK
29  «M3mepenue nokaszaTens https://m.edsoo.ru/f
IPEJIOMIICHUS CTEKIIa» fOcd67a
JInH3bL HOCl;pOGHI/Ie BuGmmotexa LIOK
M300paXeHU B TUH3E. )
30 . https://m.edsoo.ru/f
®dopmyna TOHKOH JIMH3HI.
fOcdd1e
YBenu4yeHue JTuH3bI
JlaGopaTtopHnas pabota
31  «MccnenoBaHue CBOWMCTB

M300paKCHHUI B JIMH3AX»



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

Hucnepcus ceera.
CII0KHBIHM cOCTaB 0EJI0ro
cperta. IIBerT.

32 JlaboparopHas paboTa
«Habmonenue aucnepcun
CBETa»
WnTepdepenmus ceera. bubmumoreka [IOK
33  Judpakuus csera. https://m.edsoo.ru/f
JudpakunonHas pemérka fOced22
[Toniepe4HOCTH CBETOBBIX bubmoreia LHOK
34 po. [onApH3atus ceera https://m.edsoo.ru/f
' fOcf02e
OnTuueckue npudopsl U
35 | ycTpolicTBa M YCIOBHS UX
0e30MMacHOT0 MPUMEHEHUS
I'panuis NPUMEHIMOCTH Bubmorexa LIOK
KJIACCUYECKON MEXaHHKH.
36 TToCTyNaTh! CrIeNHaTbHOM https://m.edsoo.ru/f
fOcf862
TEOPHH OTHOCHTEIBHOCTH
OTHOCUTENHHOCTD Bubnmorexa [IOK
37 gjﬁZBpeMeHHOCTH' https://m.edsoo.ru/f
JUICHHE BPEMEHU U fOcfad?
COKpAIlIeHUE JITTHHBI
DHeprus U UMMYJbC
PENSATUBUCTCKOM bubnuotexa [JOK
38 uyactunsl. CBs3b Macchl ¢ https://m.edsoo.ru/f
SHEPTUeH U UMITYIILCOM. fOcfc68
DHeprust NoKos
Oa, Ocront Bubmiorera LIOK
39 cneuI/Iam;Hoﬁ oD https://m.edsoo.ru/f
P fOcf6f0
OTHOCHUTEIBHOCTHY
®oronsl. Dopmyiia bubnuoreka [IOK
40 Tlnanka. DHeprus u https://m.edsoo.ru/f
UMITYJIbC (OTOHA fOcfel6
ggfjfe];;g;z:ne bubnmoreka [JOK
41 (oTosddexTa. OnbrTs: A. ?ttps.//m.edsoo.ru/f
Ocffcd
I'. CroneroBa
3akonsl Gotorddexra.
VYpaBHeHue DitHIITeHA bubnmoreka [JOK
42 | s pororddexra. https://m.edsoo.ru/f
«Kpacnas rpanuma» f0d015e
dboTtorpdexra
JaBnenue ceera. ONBITHI bubnuotexa [JOK
43 | TI. H. Jleoenena. https://m.edsoo.ru/f

XUMHYECKOE IeHUCTBUE

f0d04a6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

CBCTa

TexHuueckue ycTpoicTa
U TIPaKTUYECKOe

IPUMEHEHUE:
44

(doTORIIEMEHT,

dborogaTuuk, coHEUHAs

Oarapesi, CBETOAHO]]

Pemienue 3anay 1o teme bubmuoreka [JOK
45 | «DnaeMeHThI KBaHTOBOM https://m.edsoo.ru/f

OTITHUKI) f0d0302

Mopens atoma ToMmcoHa.

OmnsiThl Pesepdopaa mo bubmumoreka [IOK
46  pacCesiHHIO O-4aCTHII. https://m.edsoo.ru/f

[TnanerapHas MoJelb f0d091a

aToMa

bubmuorexa [JOK
47  Tlocrynarel bopa https://m.edsoo.ru/f
fOdOafa

H3znyuenue u

norJonieHne GoToHOB Bubmorexa LIOK
4g PHTICPEXOIC aTOMa ¢ https://m.edsoo.ru/f

OJTHOTO YPOBHS SHEPTUU f0d0afa

Ha Apyroi. Bunpl

CIIEKTPOB

BousiHOBBIE CBOMCTBA

yactull. BonHsl e

Epofmlii. Kopnyczllcyns[pHo- bubmorexa LHOK
49 . https://m.edsoo.ru/f

BOJIHOBOM JTyalu3M. f0d0ca8

CnoHTaHHoOE U

BBIHYXJICHHOE M3Ty4CHHE

OtxkpeiTHE

PaMOaKTHBHOCTH. Bubmorexa [IOK
50 Onbitst Pesepdopaa no https://m.edsoo.ru/f

OTIPEIeICHUIO COCTaBa f0d0fd?2

pPalOaKTUBHOTO

U3ITY9ICHUS

CgoiicTBa anb(a-, 6era-,

raMMa-u3JIydeHHsl.
51 BnusiHue

paIMOaKTHUBHOCTH Ha

JKUBBIE OpPTaHU3MBbI

OTKpBITHE IPOTOHA U

HelTpoHa. M30TombI.

Anbda-pacnan. bubnuoreka [IOK
52  DJeKTpOoHHBIH U https://m.edsoo.ru/f

NO3UTPOHHBIN OeTa-
pacnaa. ['amma-
U3JTy4eHUE

f0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

53

DOHeprus CBsSI3U HYKJIOHOB
B A1pe. SnepHsie
peakuuu. SnepHulit
peakrop. [Ipo6iemsri,
MEPCIIEKTHUBBI,
HKOJOTUYECKUE ACTIEKThI
AJIEPHOMN SHEPTETUKU

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d1356

54

55

DIEeMEHTAapHBIE YACTULIBI.
OTKpBITHE IO3UTPOHA.
Mertonbl HabMOAEHUS U
perucrpanuu
JJIEMEHTapHBIX YaCTHL.
Kpyrusiii cron
«DyHaMeHTalIbHbIE
B3aUMOJICUCTBUS.
EnunctBo ¢pusnueckoit
KapTHUHBI MUPA»

Bup 3Bé3nHOrO0 Heba.
CozBesaus, spkue 3BE31pbl,
IJIAHETHI, UX BUIUMOE
newxkenne. Conneunas
cHcTEMaA

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d0e38

56

Comnnue. Conneynas
aKTUBHOCTL. McTOUHHK
sHepruu CosiHIA U 3BE3 ]

57

58

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IBI
TJIaBHOU
MOCJIEI0BATEILHOCTH.
BnytpenHee ctpoeHue
3B&311. COBpEeMEHHBIE
MPEICTABICHUS O
MPOUCXOXKICHUH U
sBomtounu CosHIA U
3BE3]

Mnuneunsiii [1yTe — Hama
I"anaktuka. Ilonoxxenue u
nemxenne CoiHIa B
I"anaktuke. I'aakTUKH.
UYeEpHble ObIPHI B ApPax
raJlakTHK

59

Bceenennas. Pasoeranue
rajnakTuk. Teopus
bousbioro B3psiBa.
PenukroBoe nznydeHue.
MertaranakTuka

60

Hepemennsie mpoOaemMsbl
ACTPOHOMHHU



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
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KoHnTtponbHas padota
«JIEMEHTBI aCTPOHOMHHU
U acTpOU3UKU»

62

63

64

65

66

O06o0maromuii ypox.
Posnb ¢puzuku u
ACTPOHOMUH B
3KOHOMHUYECKOM,
TEXHOJIOTHYECKOH,
COIIMAIbHOM 1 3THYECKO
chepax nesaTenTbHOCTH
YyelIoBeKa

O06o0marmuil ypoxk.
Ponp 1 MecTO Gu3uku u
aCTPOHOMUH B
COBPEMEHHOI HayYyHOM
KapTHUHE MUpa

Ob6o06uaromuit ypox.
Poub ¢puznveckoit Teopun
B (hopmupoBaHumn
MPEJCTaBICHUN O
¢bu3nueckoil kapTuHe
MHpa

O6o0maromuit ypox.
Mecro duznveckoi
KapTHUHBI MUPA B 00111EM
psily COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
IpeJCTaBIeHUN O
pUpoe

PesepBHBIi ypOK.
MarunutHoe noie.
OneKTpoOMarHuTHas
UHTYKIHS

67

PesepsHslit ypok. OnTHKa.

OCHOBBI CIIEAATILHON
TEOPUH OTHOCUTEIBHOCTH

68

PesepHnslii ypok.
KBanroBas ¢usuka.
DIJIEMEHTHI aCTPOHOMUU U
acTpou3uKH

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0d1784

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
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