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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE CpeIHEro o0Iero odpa3oBaHHUs pa3paboTaHa Ha OCHOBE
MOJIOKEHUA M TpeOOBaHMK K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW INPOTPaMMBbl,
npeacrarieHHbx B PI'OC COO, a Taxxke ¢ yu€tom deaepaibHoi paboyeii mporpaMMbl BOCIIMTAHUS U
Konnenun mnpenoxaBanusi ydeOHOro mnpeamera «Pus3mka» B 00pa30BaTENbHBIX OpraHU3alUAX
Poccuiickoit @enepanuu, pean3yonx OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

[Iporpamma mo Qu3MKe ompenenser 00s3aTeNbHOe NPEAMETHOE COJIEp)KaHUE, YCTaHABIUBACT
PEKOMEHIyeMYIO TOCIIEeI0BAaTeIbHOCTh M3YUEHUS TEM M pa3lieloB Y4eOHOTro mpeaMmera ¢ y4ETOM
MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Impolecca, BO3PACTHBIX
ocobeHHocTeil obyvaromuxcs. [Iporpamma no ¢usuke Haét npeacTaBieHUE O IENAX, COJACPKAHUH,
o01eit crpareru 00yueHus, BOCIIUTAHUS U Pa3BUTHs 00yUYaIOMIUXCs CPEICTBAMH YUE€OHOTO MpeIMeTa
«Du3nkay Ha yriyoJIEHHOM YpOBHE.

Wzyuenne kypca ¢Gu3MKH yrIyOJNEHHOTO  YpOBHS — TO3BOJIIET — PEANM30BaTh  3a/1a4d
npodeccuoHanbHOM OpUEHTAIMM, HANpPaBICHO Ha CO3JaHUE YCIOBUH [UIsl TPOSBIEHUS CBOUX
MHTEIJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH KaXIbIM 00YyJatoUIMMCs, KOTOPbIE HEOOXOIMMBI JIJIs
MPOJOIKEHHsT 00pa3oBaHMsl B OpraHu3alusix MpodecCHOHATbHOro 00pa3oBaHMs MO Pa3IUYHBIM
(U3NKO-TEXHUYECKUM U HHKCHEPHBIM CIICIIHATEHOCTSIM.

B nporpamme no ¢usuke onpenenstoTcs IIaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca GU3HKH Ha
YPOBHE CpeAHEro o0Imero o0pa3oBaHUs: JIMYHOCTHBIC, METalpeAMETHbIC, IpeIMETHbIe (Ha
yriayonéHHoM ypoBHe). HayuHo-meTomonorudeckoid OCHOBOWM Juisi pa3paboTku TpeOoBaHUU K
JMYHOCTHBIM, METANIPEMETHBIM U IPEMETHBIM PE3yIbTaTaM 00YyJalONUXCs, OCBOMBIIUX IPOTPAMMY
1o (U3KKe Ha YPOBHE CPEIHEro o0IIero oopazoBaHus Ha yriIyOJIEHHOM ypOBHE, SIBISIETCS CUCTEMHO-
NeSITeIbHOCTHBIN MOIXO/.

IIporpamma no (pu3MKe BKIIOYAET:

IUIaHUPYEMbIE PE3yJbTaThl OCBOEHMS Kypca (pU3MKM Ha YriyOJIEHHOM ypOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YNIbTaThl IO T01aM O0yUYEeHHUS;

cojepxkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

[Iporpamma no ¢gu3uKe UMEEeT NPUMEPHBIA XapakTep U MOXKET OBbITh MCIIOJIb30BaHA YUUTEISIMU
(bUBUKH JJIS1 COCTABIICHUSI CBOMX PAOOUYUX MPOTPaMM.

[Iporpamma no (u3MKe HE CKOBBIBAET TBOPUECKYI0 MHHULMATHBY YUYMTENEH U MPEIOCTABISET
BO3MOXKHOCTH JIJISl peaju3alliy Pa3IMYHbIX METOAMYECKUX MOJXOJOB K IMpEnoJiaBaHui0 (pU3UKU Ha
yrIIyOJIEHHOM YpOBHE IPH YCIOBUU COXPAaHEHMsI 00513aTeIbHOM YacTu cCoiep KaHus Kypca.

dusnka Kak Hayka O Hambojee OOIMMX 3aKOHAX MPHUPOJIBI, BBHICTYMAas B KaueCTBE Yy4eOHOTO
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHMH 00 OKpy)KarolleM MHpe.
[IxonpHBIA Kypc (PU3UKH — CUCTEMOOOPa3yIOMIMMA AJI1 €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SIBJIECHUM, HM3y4aeMbIX XUMHEH,
ounonoruent, ¢uznueckoir reorpadueit m acrpoHommer. Vcmonp3oBaHWE W aKTUBHOE NMPUMEHEHHE
(bu3nYecKUX 3HAHUM OIpeeNniIo XxapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHIl B cepe
SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IOJYyYEHHUS HOBBIX MaTe€pHaIOB C 3aJaHHBIMU
cBoiicTBaMH. M3ydyeHue (U3MKM BHOCHUT OCHOBHOM BKJaJX B (POPMHPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTUHBI MHpa o0ydarolierocs, B GOpMUPOBaHNE YMEHUHN MPUMEHITh HAyYHbIH METOJI MO3HAHUS MPU
BBITTOJIHEHUH UMU YU€OHBIX UCCIIEOBAHUM.

B ocHOBy kypca ¢u3mku Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs TOJIOKEH P HICH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHILUIIBI €0 IOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBMM C HEU KypC SIBISETCSA JIOTUYECKH 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepual M3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOIPOCHI KIACCHYECKOM, TaK H
COBPEMEHHOM (PU3HKH.

Hoesa cenepanuzayuu. B cOOTBETCTBHM C HeW marepuan Kypca (U3MKA OOBEAMHEH BOKPYT
¢busnueckux teopuil. Benymum B kypce siBnsiercs GOpMUPOBAHUE MPEJICTABICHUNM O CTPYKTYPHBIX
YPOBHSIX MaTe€puy, BELIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosiaraeT HCIONb30BAaHUE T'yMaHUTapHOTO
noTeHIMana (pU3NIECKOM HAyKH, OCMBICICHUE CBSI3M Pa3BUTHS (U3UKU C Pa3BUTHEM OOIIECTBA, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U SKOJOTMUYECKUMHU MTPOOIEMaMHU.



Hoea npuknaonon nanpaenennocmu. Kypc ¢usuku yriayOGn€HHOrO ypoBHS HpeZroiaraet
3HaKOMCTBO C IIMPOKMM KPYIOM TEXHMUYECKHX M TEXHOJOTHYECKUX MPUIIOKEHUN M3YyUEHHBIX TEOpUI
u 3akoHOB. Ilpu 3TOM paccmarpuBalOTCs Ha YpPOBHE OOLIMX TPEACTABICHUH U COBPEMEHHBIC
TEXHUYECKHE YCTPOICTBA, U TEXHOJIOTUH.

Hoea 3xonozuzayuu peanusyercs IOCPEICTBOM BBEIAEHHUS JJIEMEHTOB  COJEp)KaHUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM NPpo0JIeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbl C PA3BUTHEM TEXHUKHU
U TEXHOJOTHH, a TaKke OOCYKICHHS TMpoOJieM palUOHAIBHOTO TNPUPOAONOIB30BAHUS U
HKOJIOTUYECKOM 0€30M1acHOCTH.

OcBoeHHE COJNIepKaHUs TPOrpaMMbl MO (PHU3UKE AOKHO OBITh MOCTPOCHO Ha MPUHIUIAX
CHCTEMHO-/I€ATEJIbHOCTHOrO mnoaxona. i ¢u3nku peanusanusi 3TUX HOPUHLUIOB Oasupyercss Ha
MCTOJIb30BAHUHU CAMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK MOCTOSTHHO JICHCTBYIOMIETO (hakTopa y4eOHOTO
nporecca. [l yrmyOn€HHOro ypoBHS — O3TO CHUCTEMa CaMOCTOATENBHOTO YYEHHYECKOIo
HKCIEPUMEHTA, BKIIOYAOLIET0 (PPOHTATBHbBIE YICHUYECKHUE OTBITHI IIPY U3YUYEeHHH HOBOTO MaTepualia,
nabopaTopHble paboThl U paboThl mpakTukyma. IIpu 3TOM BO3MOXKHBI [Ba crioco0a peanu3anuu
¢u3nveckoro npakTukyma. B mepBom ciryyae nmpakTHKyM mpoBoauTcs 1u6o B konme 10 u 11 xmaccos,
a0 mocje MEepBOr0 W BTOPOIO IMOJIYTOAUI B KaXJIOM M3 3TUX KiaccoB. Bropoi cmoco6 — 310
UHTEerpanusi paboT NpakTUKyMa B CUCTEMY JIaOOpPaTOpHBIX pabOT, KOTOPbIE MPOBOJSATCS B Mpoliecce
u3yueHus paszgena (temsl). IIpum sTom moj paboTamMu NpakTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE
WCCIIE/IOBAaHNE, KOTOpPOE NPOBOJUTCA 10 PYKOBOACTBY CBEPHYTOro, 0000mEHHOTO BHUAa 0Oe3
NOLIAroBOM MHCTPYKIUH.

B mporpamme mo ¢u3uke cuUCTeMa YYEHHYECKOTO HSKCHEpHUMEHTa, JabOpaTOpHBIX paboT U
IPAaKTUKyMa IpeJCTaBlIeHa €IMHBIM INepeyHeM. BpIOop TeMaTHKU A 3TUX BHJIOB YYEHHUYECKHX
MPAaKTUYECKHX pabOT OCYIIECTBIACTCS YYaCTHUKAMH 00pa3oBaTENBHOTO IpoIecca HCXOns U3
0COOEHHOCTEH TMOYypOYHOrO IJIAHMPOBAHUS W OCHAlleHHs KaOuHeta ¢usuku. Ilpu 3TOM
oOecrieunBaeTcs OBJaIeHNE 00YyJaIOMIMMHUCS YMEHHSIMHA TIPOBOTUTH MPSIMbIE M KOCBEHHBIE N3MEPEHUS,
UCCIIEIOBAHMUSI  3aBUCUMOCTEH (M3MYECKMX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEUIOKEHHBIX THITOTE3.

Bosblioe BHHMaHMeE yJenseTcsl PelIeHUI0 PacYE€THBIX M KaueCTBEHHBIX 3aj4ad. llpu stom mms
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 33/a4y C SIBHO 3a/IaHHOM M HESBHO 33JaHHON (U3MYECKON
MO/IEJIBIO, TIO3BOJISIONIME MPUMEHATh U3YUYE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zzeia
Kypca, TaKk M WHTETPHPYS MpPHUMEHEHHE 3HAaHWI W3 pa3HBIX pa3neinoB. (s KadyeCcTBEHHBIX 3ajad
MIPUOPUTETOM SBISIOTCS 3aJlaHUs HAa 00bICHEHHE/TIpeICKa3aHue MPOTeKaHUs (GU3NYECKUX SBICHUH U
MPOIIECCOB B OKPY’KAIOIIEH >KU3HHU, TpeOyronue BbIOOpa (U3MYECKONH MOACNU ISl CUTYyarluu
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanmsimu @I'OC COO k marepuanbHO-TEXHHUYECKOMY 00€CIeUeHHUI0
y4eOHOro mnporecca Kypce Gu3MKH yriiyOoJaE€HHOTO YpOBHS Ha YpOBHE CpeaHero olriero oOpa3oBaHUs
JOJDKEH W3y4aThCsAd B YCIOBUAX TMpeAMETHOro kaOuHera. B kabunere (U3WMKH JOHKHO OBITh
Heo0XoauMoe J1abopaTopHOE 00OPYIOBaHHME JJIS BBINOJIHEHHUS YKa3aHHBIX B Iporpamme no ¢u3uke
YUEHUYECKUX OIBITOB, JaOOpaTOpHBIX pabOT M pabOT MpPaKTHKyMa, a TaKKe JEMOHCTPAIlMOHHOE
o0opynoBaHue.

JleMOHCTpanmoHHOE 000pynoBaHue (HOPMUPYETCST B COOTBETCTBUH C TPUHITUTIOM MUHUMATBHOM
JOCTaTOYHOCTH M 00ECHeunBaeT MOCTaHOBKY MEPEUYMCICHHBIX B MPOTrpaMMe MO (HU3UKE KITFOUEBBIX
JIEMOHCTpAMid JUII  WCCIICAOBAHUS M3y4aeMbIX SIBICHHA W TPOIECCOB, OSMIUPUYECKHX U
(byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGoparopHoe oOopynoBaHUE JUIsl YIYCHHMUECKHUX IMPaKTHUYECKHX paboT ¢opMupyercs B BUIE
TEMaTUYEeCKHX KOMIUIEKTOB U 00ecreunBaeTcs B pacuéTe 0JJHOr0 KOMIUIEKTA Ha JIBYX O00Yy4aromuxcs.
TemaTnueckue KOMIUIEKTBI J1a0OpaTOpHOrO OOOpPYIOBAaHUS JOJKHBI OBITh IOCTPOEHBI Ha
KOMIJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX U IIM(PPOBBIX MPHOOPOB, a TaKXKE KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

(dopMHpOBaHHE HHTEpeca M CTpEeMIIEHUs OOydarolluxcsd K HaydyHOMY H3Y4YEHUIO NPHUPOJBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NPEACTaBICHUI 0 HAYYHOM METO/€ NMO3HaHUs U (POPMUPOBAHUE HCCIIEAOBATENBLCKOTO
OTHOIICHHS K OKPY>KAIOLIUM SIBICHUSM;



(opMHpOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa U3yueHHUs] OCHOB CTPOCHHS MaTEepHH
1 QyHIAMEHTATBHBIX 3aKOHOB (PU3HKH;

¢dopmMHupoBaHHE YMEHHUH OOBACHATH SIBICHUS C HUCIOJb30BAHWEM (U3UUECKUX 3HAHUU WU
Hay4HBIX JOKa3aTeIbCTB;

(dbopMHUpOBaHUE TPEICTABICHUNA O POJM (U3UKU U PA3BUTHS APYIHX €CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTaBICHUH O BO3MOXHBIX chepax Oyaymiell mpodeccnoHaIbHON AEATeNbHOCTH,
CBSI3aHHBIX ¢ (PU3UKOM, IOArOTOBKA K JAaJbHEHIIEMY OOYUYE€HHUIO B 3TOM HaIPaBJICHUU.

JlocTikeHHe 3TUX 1esieil 00ecrieunBaeTcs pelieHueM CIeAYIONINX 3a/1a4 B MPOLIECCe U3YUCHHS
Kypca (pU3MKU Ha YPOBHE CPEJHEro 00Iero oopa3oBaHusL:

pUOOpEeTeHNEe CUCTEMbI 3HAHUH 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSIX,
BKJIIOYAsi MEXAHUKY, MOJIEKYJSIPHYIO (PU3MKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (DU3MKY U 3JIEMEHTHI
acTpo(hu3HKH;

(dbopMHpOBaHHE YMEHHUI NPUMEHATh TEOPETUYECKUE 3HAHMUA Ul OOBICHEHUS (PU3NUYECKUX
SIBIICHUI B IPUPOJE U JUISI IPUHATHUS MPAKTHUECKUX PEIICHUN B IOBCEAHEBHOM KHU3HH;

OCBOEHHE CIIOCOOO0B PeLIeHHsI pa3IMYHbIX 33/1au C SIBHO 33JaHHON (PU3NYECKON MOJENbIO, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSTENIFHOE CO3AaHne (PU3NIECKON MOJICNHN, aICKBAaTHOM yCIIOBHUSM 33J1auH,
B TOM YHMCJIE 33J]a4 MHKEHEPHOIO XapaKTepa,

NMOHUMaHWe (PU3MUECKUX OCHOB W MPHHLMUIOB JEHCTBUA TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYXKAIOILYIO CPENy;

OBJIQJICHUE METOJaMH CAaMOCTOATENBHOTO IUIAHUPOBAaHHWS H  TIPOBEACHHUS (PU3UUECKUX
SKCHEPUMEHTOB, AaHalM3a M UHTepHpeTanuu UHGPOpMAlMM, OIpEJesIeHUs] JIOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yJIbTarTa;

CO3JlaHME YCIOBUHM U pa3BUTHS yMEHUH IPOEKTHO-HCCIEI0BATENbCKON, TBOPYECKOM
NeSTEeTbHOCTH;

pa3BUTHE HHTEpeca K chepam npodecCHOHANBHOM NesITeIbHOCTH, CBI3aHHON ¢ (PU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu GI'OC COO yrnyOn€éHHBIA YpOBEHb U3YUYEHHUS YUEOHOTO
npeamera «®dusnka» Ha ypoBHE cpenHero oOmiero oOpa3oBaHHs BbIOMpaeTcss OOydaroIIMMUCH,
TUTAHUPYIOIIUMHU TIPOJIOJDKEHUE 00pa30BaHuUs IO CIIENUANTBHOCTM (PU3UKO-TEXHHYECKOTO TPOQHIIS.

Ha usydenue ¢usuku (yriayOn€HHBIH YpOBEHb) Ha YPOBHE CpEIHEro o0Ilero odpa3oBaHUs
orBoautcs 340 yacos: B 10 kimacce — 170 gacos (5 wacoB B Heento), B 11 kiacce — 170 gacos (5 wacoB
B HEJIETIIO).

[Ipennaraemelii B mporpamme no (¢u3MKe MepedyeHb Ja0OPAaTOPHBIX U MPAKTHYECKHX pPadoT
SBIISICTCS PEKOMEHJIOBAHHBIM, YUUTENb JIeJIaeT BbIOOp MpoBeeHHs 1a00paTOPHBIX PadOT U OIBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTEN 00yJaromuxcsl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3znes 1. Hayunblii MeTOX MO3HAHUS NIPUPOALI.

dusznka — (¢yHOAMEHTaNbHAas Hayka O npupoje. HaydHblii MeTOx MO3HAHUS W METOJIBI
UCCIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIIepUMEHT M TeOpus B Ipoliecce MO3HaHUS npupozabl. HalmroneHue M SKCIEPUMEHT B
buzuke.

CriocoObl  m3MepeHus: (DU3MYECKHX BEIMYMH (QHAJOTOBbIE M IU(POBBIE H3MEPHUTEIbHbIC
puOOPbI, KOMITBIOTEPHBIE JATYNKOBBIE CHCTEMBI).

[orpemHocTu n3MepeHnit Pu3NUecKuX BeITMYUH (a0COTIOTHAS U OTHOCUTEINIbHAS).

MopnenupoBanue (U3MUECKUX SBIEHUN U MpoleccoB (MarepuanbHas TOYKa, aOCOIIOTHO
TBEPJIOE TEJIO, WAcaIbHAs KUAKOCTh, WACAIbHBIA ra3, TOUYEeUYHbIN 3apsn). ['unoreza. dusznueckuit
3aKOH, TPaHULbl €r0 NPUMEHUMOCTH. Pu3nuecKas Teopus.

Pome w wmecro ¢usuku B (GOPMHPOBAHWMU COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B
MPAKTUYECKOU EATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne cuiibl TOKa M HalpsKEHUs B LIENH MOCTOSIHHOTO TOKA MPU MOMOIIM aHAJIOTOBBIX U
UG POBBIX H3MEPUTEIHHBIX TPUOOPOB.

3nakoMcTBO ¢ 1upoBoi nabopatopueil mo ¢usuke. Ilpumepsl u3Mepenust (GuU3NUIECKUX
BEJIMYMH IIPU [TOMOIIY KOMITbIOTEPHBIX JATYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe 1BukeHUe. OTHOCUTEIBHOCTh MEXAHUUYECKOTO IBUKeHUA. CucTemMa OTCuéTa.

[Ipsimast 1 oOpaTHas 3a7aun MEXaHUKH.

Panuyc-BekTOp MaTepHanbHOM TOUKH, €r0 MPOEKIIMHA HA OCH CUCTEMBI KOOPAUHAT. TpaekTopus.

[lepemenienue, CKOpOCTh (CpelOHSsE CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) U YCKOpEHHE
MaTEpHUaIbHOM TOYKHM, MX IPOEKIMM HAa OCH CUCTEMBI KoopAauHaT. CIlI0)KEHHE NEepeMElICHUH U
CJIOKEHUE CKOPOCTEM.

PaBHOMEpDHOE M paBHOYCKOPEHHOE TPSAMOJIMHEWHOE [BHKEHUE. 3aBUCUMOCTb KOOpPJUHAT,
CKOpPOCTH, YCKOPEHUS U MyTH MaTepUaIbHON TOYKU OT BPEMEHH U UX TPaPUKH.

CBobOosnHOE maseHue. YCKOpeHHe CBOOOJHOrO majeHus. J[BukeHue Tena, OpOIIEHHOIO IMOA
YIJIOM K TOPU30HTY. 3aBHUCHUMOCTh KOOpPJUHAT, CKOPOCTM U YCKOPEHHUS MaTepUaJbHOM TOYKU OT
BPEMEHHU U UX TpaUKH.

KpuBonuneiinoe nmxeHue. [[BMKEHHME MaT€pHaJIbHONM TOUYKHM IO OKPYKHOCTH. YTJIOBas H
TuHEeWHas cKopocTh. llepuony wm wactora oOpamenus. lLleHTpocTpemuTenbHoe (HOPMaIbHOE),
KacaTelnbHOE (TAaHME€HIIMAIBHOE) U TIOJHOE YCKOPEHUE MATEPUAIIBHON TOUKH.

TexHuuyeckue ycTpoicTBa M TEXHOJOTMYECKUE IMPOLIECCHl: CHUAOMETp, JBHKEHUE CHAPSIOB,
LEMHbIE, IIecTepEHYAThIC M peMEHHBIE TIepe1adt, CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Monens cucteMbl 0TCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHIKEHUS.

Croco0bI McCaeI0BaHus IBUKEHUM.

Nnmroctpanus npeaenbHoro nepexoaa U N3MepeHNe MTHOBEHHON CKOPOCTH.

[IpeobOpazoBanue NBIKEHHI C HCTIOIB30BAHIEM MEXaHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmonienue aBmxeHus Tena, OpoIeHHOTo MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

HanpaBiieHue ckopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

[IpeobOpazoBanme yriioBoi CKOPOCTH B PEIyKTOPE.

CpaBHeHue nyTel, TPAaeKTOpPHUIl, CKOPOCTEW NBMKEHUS OJHOIO M TOTrO K€ Tejla B Pa3HBIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yueHne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEAEICHUSI MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHHUs INpU MPSIMOJUHEWHOM PAaBHOYCKOPEHHOM [BMIKEHUU 10 HAKJIOHHOU
IIJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH ITYTH OT BPEMEHH MPHU PABHOYCKOPEHHOM JIBUKEHHH.

W3mepeHnue ycKOpeHHs CBOOOAHOTO MaAeHus (PEKOMEHJIOBAHO HCIOJIb30BaHUE LU(MPOBOIA
nabopaTopun).

W3yuenune nBUKEHHUS Tena, OpOIIEHHOTOo TOpH30HTaNbHO. [IpoBepka TruUmoTe3bl O HPAMOMA
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTHIO MOJIETAa U HAYAJIBHON CKOPOCTBIO TeNa.

N3ydenue nBuKEeHMs TejIa 110 OKPY>KHOCTH € ITOCTOSIHHOM 110 MOZYJIF0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEpUoa 00paIieHnss KOHHYECKOro MasgTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH Hbrorona. MHepuuanbHble cUCTEMBbl OTcuéTa. [IpMHLIMI OTHOCHUTEIBHOCTH
INanunes. HeunepuuanbHble CUCTEMBI OTCUETA (ONIPEAETICHUE, IPUMEDHI).

Macca tena. Cuna. [IpuHIUI cynepno3uiuy Cuil.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOYKH.

Tpertnii 3akoH Hpr0TOHA 1151 MaTepUaNIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUs. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON M MHEPTHON MaCCHI.

Cuna TspKkecTd. 3aBUCHMOCTh YCKOPEHHUS CBOOOJHOTO MAaJeHUsI OT BBHICOTHI HAJl TOBEPXHOCTHIO
IUTAHETBl W OT Teorpaduyeckoil mupoThl. J[BrokeHWE HEOECHBIX TNl M HMX CITyTHHKOB. 3aKOHBI
Kenunepa. IlepBast kocMuueckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUs CKOJIBKEHUS M cuia TpeHus mokos. Koaddumuent
TpeHusa. Cuia CONpPOTUBIEHUS NPU JABUKEHUU Tella B KUIAKOCTH WM raze, €€ 3aBUCUMOCTh OT
CKOPOCTH OTHOCUTEJIBHOTO ABU)KECHHUS.

JHaBnenue. I'napocrarnueckoe gasienue. Cuna Apxumena.

TexHudyeckue YCTPOWCTBA U  TEXHOJOTMYECKHE IMPOIECCHl: MOMAIIMITHUKYU, JIBHXKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

Habmtoienne ABMKEHUS TN B MHEPIHUAIBHBIX M HEMHEPIHAIBHBIX CHCTEMax OTCYETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne nAByXx UMIMHAPOB WIM IIApOB pPa3HOM Macchl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEUHEPIIMAIILHOM CHCTEMBI OTCUETA.

CpaBHEHME PaBHOACUCTBYIOIIEH MPUIOKEHHBIX K TEJy CHJ C MPOU3BEACHUEM MacChl Teja Ha
€ro YCKOpEHHE B MHEPLMAIBLHOM cucTeMe OTCUETa.

PaBeHCTBO cHJI, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUS TEI.

N3Mepenne mace 1o B3anMoIENCTBHUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOoAbEME U TaIEHUN.

[{enTpoOeKHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOTHKCHHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaol, npaKmuxKym.

N3mepenue paBHOAECHCTBYIONIEH CUJI TPU ABMXKEHUHU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHU JBHKEHUS OpycKa MO HAKIOHHOW TIIOCKOCTU
Ha 33J]JaHHOE PACCTOSIHUE OT €T0 MACCHI.

HccnenoBanme 3aBUCUMOCTH CHII YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM 00pasIle,
oT ux Aehopmariu.

N3ydenne qBUKEHHS CUCTEMBI T, CBSA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 NErKuil OJI0K.

N3mepenne kodpduiiMeHTa TPeHUS MO BEIWYMHE YIIIOBOTO KOd(QUIMeHTa 3aBHCHUMOCTH
Frp(N).

HccnenoBanune ABmkeHHUs Opycka MO HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM KO3(h(UIIHEHTOM
TpEHUS.

N3yuenne nBuxkeHus rpysa Ha Bajly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTymatenbHoe W BpalaTelnbHOE IBHKEHHE TBEPIOro Tena.
MoMeHT cuiibl OTHOCHUTENbHO Ocu BpaileHus. [lnedo cunbl. CrnokeHHE CUJ, TPHIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBust paBHOBeECUs TBEPAOIO TeA.

YcroitunBoe, HEYCTOMYNBOE, OE3pa3InUYHOE PABHOBECHE.



TexHuueckue ycTpoMCTBAa M TEXHOJOTHMYECKHE MPOIECChl: KPOHIITEHH, CTPOUTENBHBIN KpaH,
pemeéTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcoBus paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycnoBuii paBHOBECUS TBEPOrO TEJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUII YIIPYTOCTH.

N3yuenune ycTOWYMBOCTH TBEPAOTO TEJIa, UMEIOIIETO IUIOMIA/lb OIOPBI.

Tema 4. 3akonvl coxpaneHusn ¢ MexaHuxe.

NMnynsc MarepuanbHOM TOYKHM, CHUCTEMBl MarepualbHbBIX TodeK. LleHTp Mmacc cucrtemsl
MaTepualbHbIX TO4eK. Teopema 0 JBUKEHHUH LIEHTPa Macc.

NMnynbc cuiibl 1 13BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

MowMmeHT umiynbca MaTepuanbHON ToukH. IIpeacTaBienue o coxpaHeHUH MOMEHTa UMITYJIbCa B
LEHTPaIbHBIX MOJISX.

PaGota cuibl Ha MaloM M Ha KOHEYHOM IepemelieHuu. ['paduueckoe npeacraBieHue padboTh
CUJIBL.

MOoOIHOCTD CHJIBI.

Kunernueckas sHeprus MarepuanbHOil Touku. Teopema 00 M3MEHEHUN KUHETHYECKOW SHEPTHH
MarepuaibHON TOUYKH.

[loTreHunanpHble W HENMOTEHUMANbHBbIE cuibl. [loTeHumanbHas »Heprus. lloTeHnumanbHas
SHEprusi ympyro naehopMUpPOBAaHHON NpPYXHUHBI. [loTeHIManbHAas SHEprusi Tela B OJHOPOIHOM
IpaBUTAlMOHHOM ToJie. [loTeHnmanpHas dHEeprus Tena B IPABUTALMOHHOM I10JI€ OZHOPOJHOIO Iapa
(BHyTpH M BHe 11apa). Bropas kocMuyeckast ckopocTb. TpeTbst KOCMHUECKasi CKOPOCTb.

CBs13p paOOTBHl HEMOTEHUHUAIBHBIX CUJI C U3MEHEHHUEM MEXaHWYECKOW SHEPruu CUCTEMBI TEIl.
3aKOH COXpaHEHMS] MEXaHUYECKON DHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHymnm [ MACATBHOM JKUAKOCTHM KakK CJIEACTBHE 3aKOHA COXPaHEHHUS
MEXaHUYECKON DHEPTUU.

TexHnuyeckue ycTpoilcTBa M TEXHOJIOIMYECKHE IPOLECCHI: JBM)KEHUE PAKET, BOJAOMET, KOIED,
MPYXUHHBINA TUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKAaXx.

Jemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE BMKEHUE.

H3MepeHre MOIITHOCTH CHUJIBI.

V3MeHeHMe sHepruu Teja MpU COBEPILIEHUH PadOThI.

B3anMHbIe npeBpanieHuss KHHETUYECKOW M NMOTEHIMAIBHOW SHEPruil NpH JEWCTBHM Ha TEJO
CHJIBI TSDKECTHU M CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTUH TIPU CBOOOTHOM TaJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne nmnyinbca Teaa o TOpMO3HOMY ITYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENU SIIEKTPOMOOUIISI U MOIITHOCTH CHJIBI TATH.

CpaBHEHME U3MEHEHHSI MMITYJIbCA TENAa C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOAECHCTBUH.

N3MepeHrie KHHETUYECKOW SHEPTUU TeJa 0 TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHUS MOTCHLIUAIBHOW SHEPTUHN MPY>KUHBI C pabOTOM CHIIBI TPEHHUS.

Omnpenenenre pabOThl CHIIBI TPEHUS MPU ABMXKEHUU Tella IO HAaKJIOHHOM MIIOCKOCTH.

Pa3nea 3. MosekynsipHas pu3MKa ¥ TEePMOAUHAMHUKA.

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU Meopul.

OcCHOBHbBIE  TIOJNIOKEHMSI  MOJIEKYJspHO-KHHeTndeckoi  Tteopun (MKT), wux omnbsITHOE
ob6ocHoBanue. Juddysus. bpoyHoBCkoe ABMKEHUE. XapaKTep ABUKEHUS W B3aUMOJCHCTBUS YaCTHI]
BelecTBa. MoJienu CTpOSHUS ra30B, KUAKOCTEH U TBEPIBIX TeN U O0BSICHEHHE CBOWCTB BElIECTBa Ha



OCHOBE 3THUX Mojeneld. Macca u pa3zmepsl Mosiekyn (atomoB). KomuwdecTBo BemectBa. [loctosiHHAs
ABoragpo.

TennoBoe paBHoBecue. Temmneparypa u ciocoOsl €€ n3mepenus. [llkana remmepatyp Llenbcusi.

Mopenb uI€anbHOrO ra3a B MOJEKYISPHO-KMHETHYECKON TEOpUHU: YACTHUIbI Ta3a JABUKYTCA
XA0THYECKHU U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MennaeneeBa—Kianeiipona. AOGcontoTHas Temmeparypa (Ikaia
temneparyp KenpBuna). 3akon [lanprona. Wzompoueccsl B HAeaIbHOM Tra3e € MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ paduueckoe npencrapieHne H30MpOIECCOB: U30TEpMa, U30X0pa, u300apa.

CBs3b MEXIy HABJICHUEM U CpeIHEH KUHETHUYECKOW »HEprued MOCTYNaTeIbHOTO TEIIOBOIO
JBIKEHUST MOJIEKYJT HJICAbHOTO raza (OCHOBHOE YPaBHEHHUE MOJIEKYISIPHO-KMHETUYECKON Teopuu
UJeabHOTO rasa).

CBsi3p a0CONIOTHOM TeMIlepaTypbl TEPMOIMHAMHYECKONH CUCTEMBI CO CPEIHEH KWHETHYEeCKOU
SHEPTHUel MOCTyNaTeIbHOrO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHu4yeckue yCTpOHCTBA M TEXHOJIOTHYECKUE MPOIIECCH: TEPMOMETP, OapoMeTp, MOIy4YCHHE
HaHOMaTepHUaJoB.

Jemoncmpayuu.

Mopenu 1BUKEHHUS YaCTHULl BELLIECTBA.

Monens OpOyHOBCKOTO JTBUKEHHUSI.

Buneoponuk ¢ 3anuchi0 peaabHOro OPOYHOBCKOTO JTBHYKECHUSI.

Huddysus sxunkocteil.

Mogens onbita LltepHa.

[IpuTsikeHne MoNeKyi.

Mopenu KpUCTAITMYECKUX PEHIETOK.

Habmroienue u riccnenoBanue U30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanme mpoiiecca yCTaHOBJICHUS TEIUIOBOTO PAaBHOBECHS TMPU TEIIOOOMEHE MEXTY
ropsiuei U XOJOJHON BOJOH.

N3ydyeHne wM30TEpMHUECKOTO Tpolecca (PEKOMEHJOBAHO  HCIONb30BaHHE  MHUQPPOBOIA
nmabopaTopun).

N3ydeHne n30X0pHOro mporuecca.

N3yuenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunbl.

Tepmonunamuueckast (TJ]) cuctema. 3ajmaHue BHEIIHUX YCIOBHUN ISl TE€PMOJWHAMUYECKOM
cucteMbl. BHemHMe u BHYTpeHHHE mapameTpsl. llapamMeTpbl TepMOIWHAMUYECKOW CHUCTEMBI Kak
CpellHHE 3HAUCHUS BEJIMYMH, OMMCHIBAIOIINUX €€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nauano tepmoamHamuku. CaMONpOM3BOJBHAS peEJIaKCaIlUs TEPMOJIMHAMHUYECKOMN
CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopenb uaeanbHOro ra3a B TEPMOJUHAMUKE — CUCTEMa YpaBHEHUH: ypaBHeHHE MeHeneeBa—
Kunaneiipona u BelpaxkeHue 151 BHYTPEHHEH SHEPTUH. Y CIOBHS TPUMEHUMOCTH 3TOM MOJENN: HU3Kast
KOHIICHTpAIIUS YaCTHII, BRICOKHE TeMITepaTypbl. BeipaxkeHue /y1si BHYTPEHHEH YHEPTUU OTHOATOMHOTO
UJIeaNbHOrO rasa.

KBasucrarnueckue u HeCTaTHYECKUE TIPOIIECCHI.

DnemeHTapHas paboTa B TepMoJMHaAMUKe. Beruncienne paboTsl Mo rpaduky mpoiiecca Ha pV-
TUarpaMme.

Temmonepenaua kKak crmoco0 M3MEHEHUS BHYTPEHHEW SHEPrUud TEPMOAMHAMUYECKON CHCTEMBI
6e3 coBepiieHus paboTsl. KoHBeKIUs, TEIIONPOBOIHOCTD, U3TyUEHHE.

KonuuectBo Temnotsl. TemnoéMkocTh Tena. YaenbHass U MOJsipHAsh TEIUIOEMKOCTH BEILECTBA.
VYpaBHenue Maliepa. YienbHash TEIUIOTa CropaHusl TOIUIMBA. Pacué€r KoMM4ecTBa TEIJIOTHI MPHU
terutonepenade. [lonstre 00 annadbatHoM mporiecce.

[TepBbrit 3aK0oH TepMoaMHAMHUKHA. BHyTpeHHssi sHeprus. KonwdecTBo TemioTsl M paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOJIUHAMUYECKOU CUCTEMBI.

Bropoii 3ak0H TEpMOAMHAMUKH AJII PAaBHOBECHBIX IPOLIECCOB: YEpe3 3aJaHHOE PABHOBECHOE
COCTOSIHME TEPMOIAMHAMHYECKON CHUCTEMBI TIPOXOIUT EIMHCTBEHHas aauadaTta. AOCONIOTHas
TeMmIeparypa.



BTopoii 3akoH TEpMOJMHAMHUKH Il HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO TNepeaaTh
TEIUIOTY OT Oojiee XONOJHOTO Tena K Oonmee Harpetomy ©O0e3 kommeHcaruu (Knaysuyc).
HeobpatumocTh MpUpOIHBIX MPOIIECCOB.

[Tpunimne! geictBus TermnoBbix MmamuH. KIT.

Makcumanbnoe 3Hauenue KII. [{ukn Kapno.

DKOJIOTHYECKUE AaCITEeKThl HUCIOJIb30BAaHUS TEIUIOBBIX JBUTraTesneil. TeroBoe 3arpsi3HEHUE
OKpY>KaloIle Cpeibl.

TexHuueckue yCTpPOMCTBA M TEXHOJOTUYECKHE IIPOLIECCHI: XOJIOAWIBHUK, KOHJIUIIUOHED,
TU3EIIbHBIN U KapOIOpaTOPHBIN JBUTATENH, IMapoBas TypOWHA, MOTYyYEeHHUE CBEPXHU3KUX TEMIEparyp,
YTWIM3ALUS ~ «TEIUIOBBIX» OTXOJOB C  HCHOJb30BaHUEM TEIUIOBOIO HAcoca, yTUIW3aIus
OMOOPTaHMYECKOTO TOILJIMBA /ISl BRIPAOOTKHU «TETIOBOI» U AJIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenune TemiiepaTyphl Ipy a1iadaTHIECKOM PACIIUPEHHUH.

Bo3nymnoe orauso.

CpaBHEHME YIENbHBIX TEIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEN S3HEPIHH.

HccnenoBanue aguabaTHOTO Mpoiiecca.

KomnibroTepHbie MOAEIH TEIJIOBBIX JIBUTATEIIECH.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomovt, nPAKMUKYM.

N3mepenue yienbHONU TEIUIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO Mpoiiecca.

N3yuenne B3aMMOCBSI3M JHEPTrUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSL M TEMIIEpaTyphl
KHUIICHUS KUJKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeutecmea. Pazoewvie nepexoobwl.

[TapooOpa3zoBanue u KoHAeHcauus. VcmapeHwe U KuleHue. YaeldbHas  TerioTa
napooOpa3oBaHHUsl.

Haceimennsle 1 HeHachbllleHHbIE napbl. KaduecTBeHHash 3aBUCHUMOCTh TUIOTHOCTH M JIaBJICHUS
HACBHIIIEHHOTO Tapa OT TeMIepaTyphl, WX HE3aBUCUMOCTh OT O0OBEMa HACBHIIIEHHOTO Tapa.
3aBUCHUMOCTb TEMITEPATypPbl KUTIEHUSI OT JaBICHUS B KUIAKOCTH.

BrnaxHocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe Teno. Kpucrammmueckue u amopdHble Terna. AHU30TPOMUS CBOWCTB KPHUCTAIIOB.
[TnaBnenue u kpucraumM3anus. Y aeibHas TermioTa miasienus. Cyoaumarius.

Hedopmaruu tBEpIOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra. Ilpenen ynpyrux
nedopmariuii.

TemnmoBoe pacmupeHue >KUIKOCTEH U TBEPIABIX Tell, 00bEMHOE M JIMHEWHOE pacIIupeHHE.
AHTapMOHH3M TETUIOBBIX KOJEOaHMI YaCTHUI] BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUpeHHs Ten (Ha
KaueCTBEHHOM YPOBHE).

[Ipeo6pa3zoBanue sHEprun B Pa3zoBbIX Mepexoax.

VYpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsbKeHHE. Kod(ppuimeHT mNoBEepXHOCTHOTO HaTsKeHUs. KammspHbie
sBJeHus. J{aBieHue 1o MCKpUBIEHHOW MOBEPXHOCTHIO KUIKOCTH. Dopmymna Jlanmaca.

TexHU4ecKkne yCTpOMCTBA M TEXHOJOTHYECKUE TMPOIECCHI: KUAKAE KPUCTAIUIBI, COBPEMEHHBIC
Marepuabl.

Hemoncmpayuu.

TeruoBoe paciupenue.

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue. Kurnenue npu noHM>XEHHOM JJaBJICHUU.

M3MepeHne cuibl MOBEPXHOCTHOTO HATSKEHHUSI.

OnbITHI ¢ MBIILHBIMU IIEHKAMH.

CMmaunBaHmue.

Kanunnsapuseie siBienus.

Monaeny HEHLIOTOHOBCKOM YKUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanue HarpeBaHus U IJIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.



Buaer nedopmanmii.

Habmonenue mansix aedopmaruii.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padomot, npAKMUKyMm.

N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IIJIaBACHUS JIbJA.

N3yuyeHne CBOMCTB HACHIICHHBIX I1APOB.

N3mepenue abCOMOTHOM BIaKHOCTH BO3/yXa U OIL[EHKA MacChl IapOB B TOMEIICHUU.

N3mepenue ko3 uirieHTa moBEpXHOCTHOTO HATSIKECHUSI.

N3amepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeopMaIiiy pe3MHOBOTO 00pasiia OT MPHIOKEHHON K HEMY CHIIBI.

Pa3znea 4. JjekTpoauHAMHUKA.

Tema 1. Inexmpuueckoe noe.

DnekTpu3anus Tel U €€ MposIBICHUS. DIEKTPUUIECKUN 3apsia. [IBa BU1a SIEKTPUUECKUX 3apsii0OB.
[IpoBOAHMKHM, AMAIEKTPUKU U TOJYNPOBOJHUKU. DJIEMEHTAPHBIM SICKTPUUYECKUN 3apsll. 3aKOH
COXpaHEHUs IEKTPUUYECKOT0 3apsa.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsbl. 3akod Kynona.

Dnektpuyeckoe nose. Ero nqeiicTBre Ha 31eKTpUUYECKUE 3apsi/bl.

Hamnpspk€anocTs  anekTpuueckoro  mojis. [IpoOueid  3apsa.  Jluaum — HanpsHkEHHOCTH
ANEeKTpUYEeCcKOro nosst. OJHOPOIHOE IEKTPUUECKOE TTOJIE.

[loTeHUManbHOCTh 3JEKTPOCTATUYECKOrO MOJs. Pa3HOCTh NOTEHLMAIOB U HANpsHKEHHE.
[ToreHimanpHas sHEprusi 3apsAna B JJIEKTPOCTATUYECKOM moJie. [loTeHuuan 3J1eKTpoCTaTUuYECKOro
noJisg. CBsI3p HANPSKEHHOCTH TOJSI U PA3HOCTU MOTEHIMANIOB JJISl 3JIEKTPOCTATHYECKOro MO (Kak
OJIHOPOJ/IHOT'O, TAK U HEOJTHOPOJHOI0).

[IpuHUUMI Cyneprno3uuu 3JIEKTPUUECKUX MOJEH.

ITone Ttoueunoro 3apsana. Ilome paBHOMepHO 3apsbkeHHOM cdeprl. Ilone paBHOMEpHO
3apsHKEHHOTO 1Mo 00BhEMY Iapa. [lome paBHOMEpHO 3apsKeHHOW OeCKOHEUHOU miockocTu. KapTuHbl
JIMHUI HaNpsKEHHOCTH 3THUX MOJIEH U SKBUMOTEHIIMAIBbHBIX TOBEPXHOCTEM.

[IpoBOHMKY B 3EKTPOCTATUUECKOM I10JI€. Y CIOBUE PABHOBECHS 3aPsI0B.

JIMPNEKTPUKH B JIEKTPOCTATUYECKOM ToJIe. JuaeKkTprudeckass IpOHUIIAEMOCTh BEIIECTBA.

Konnencarop. D1ekTpo€MKOCTh KOHACHCATOPA. DINEKTPOEMKOCTh TNIOCKOTO KOHIEHCATOPAa.

[TapamensHOE coeqnHeHne KOHIeHcaTopoB. [locaenoBarenbHOe COETMHEHNE KOHAEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

JIBr>KeHUE 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM JJIEKTPUUYECKOM TI0JIE.

TexHuueckue yCTpPOHMCTBA M TEXHOJIOTMYECKHE MPOILECCHl: DJIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTATUYECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIPHOOPOB, KOHAEHCATOphl, reHepatop Bau ne
I'paada.

Hemoncmpayuu.

Y CTpOUCTBO U NIPUHIUIT ACUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3apsHKEHHBIX IIAPUKOB.

DIEeKTpUYECKOE MOJIEe JBYX 3apsKEHHBIX TUIACTHH.

Mopaenb snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHMKY B 3IEKTPUUECKOM IOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

YCTpolCTBO U IEUCTBUE KOHAEHCATOPA ITIOCTOSSHHOW U IIEPEMEHHON EMKOCTH.

3aBHCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIONIAAW IUIACTHH, PaCCTOSHUS
MEXIy HUMH U TU3JIEKTPUUECKON TPOHUILIAEMOCTH.

DHeprus EKTPUUECKOro MOJIs 3apsyKEHHOI0 KOHJIEHCATOPA.

3apsiika U pa3psiika KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMUKYM.

OrueHka cui1 B3auMOCHCTBUS 3apSKEHHBIX TEJl.

Habnionenne mnpeBpailleHuss 3HEPIHM 3apsHDKEHHOTO KOHJIEHCATOpa B DHEPrUI0 HM3ITYYEeHHUS
CBETOAMO/A.

N3ydeHue npoTekaHus TOKa B LEMH, COJIEpKaLIEH KOHAEHCATOP.

Pacnipenenenre pa3HOCTH TOTEHIIUAIOB (HAMPSHKCHUS) TIPU TIOCIEAOBATEIIHPHOM COCIUHEHHUH
KOH/JIEHCAaTOPOB.



HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. llocmoannwlit d3n1eKmpuyecKuil mok.

Cuiia Toka. ITocTOAHHBIN TOK.

VYcioBHs CyHIECTBOBaHUS MOCTOSTHHOTO JIEKTPUYECKOro Toka. Mcrounuku toka. Hanpsbkenue
UudJICE.

3axon OMa 11 yyacTKa LEenu.

DIEeKTpUYECKOE CONMPOTUBIICHUE. 3aBUCUMOCTb COIPOTUBIIEHUS OJAHOPOIHOIO MPOBOJHHUKA OT
€ro JUIMHBI U IUIOLIAAH IOIIEPEYHOr0 CEUCHHUs. Y IEIIbHOE COIIPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, mapajuieIbHOE, CMEUIAHHOE COEAMHEHUE IPOBOAHMKOB. Pacuér
pa3BeTBIEHHBIX MeKTpHueckux nenei. [lpasuna Kupxroda.

Pabota snekTpuueckoro Toka. 3akon xoymns—JIeHma.

MOMHOCTB 37EKTPUYECKOT0 TOKA. TeruioBast MOLHOCTb, BbIAEIAEMast HA PE3UCTOPE.

OJIC u BHyTpeHHEE CONPOTUBIICHHWE MCTOYHMKA TOKa. 3akoH Oma sl TOJIHOW (3aMKHYTOM)
BJIEKTPUYECKOM e, MOIIHOCTh UCTOYHUKA TOKA. KOpOoTKOE 3aMbIKaHKeE.

KonneHcarop B ienu NOCTOSSHHOTO TOKA.

TexHnueckue yCTpoilCTBa M TEXHOJOTHYECKHE IPOLIECCHl: aMIIEPMETP, BOJBTMETP, PEOCTart,
CUYETUHMK JIEKTPUUECKOU SHEPTUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

HccnepoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS JJIs pE3UCTOPA, JIAMIIbl HAKAIUBAHUA U
CBETOAMO/1A.

3aBUCUMOCTh  CONPOTHUBJICHUS LWIMHIPUYECKUX IPOBOAHUKOB OT JJIMHBI, IUIOLIAJH
IIOIIEPEYHOI0 CEYEHUS U MaTepuana.

HccnegoBanue 3aBUCMMOCTH CHJIbI TOKA OT COIPOTUBIICHUS ITPU TOCTOSIHHOM HaIPsIKEHUU.

[Ipssmoe wu3mepenue OJIC. KopoTkoe 3aMblkaHuE€ TajlbBAHWUYECKOTO D3JIEMEHTa M OLIEHKa
BHYTPEHHETO COIPOTUBIICHHUS.

Crnioco0Orl coenHeHus: UCTOYHUKOB Toka, D/IC Oarapei.

UccnegoBanue pa3HOCTH MOTEHLMAIOB MEXAY IMOJIOCAMH MCTOYHHMKA TOKA OT CHJIBI TOKa B
LEeMnu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccenenoBanue CMEMIaHHOTO COEIMHEHHUSI PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAMPSHKEHUS JJI JTAaMITbl HAaKaJTUBaHUS.

YBenuueHue npesenna u3MepeHus amrnepMmeTpa (BoIbTMETpa).

N3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.

Uccnepoanue 3aBucumoctd DJ[C rajbBaHUYECKOTO 3JE€MEHTAa OT BPEMEHHM NPH KOPOTKOM
3aMBIKaHUU.

HccnepoBanue pa3HOCTH MOTEHLIMAIOB MEXY IMOJOCAMH MCTOYHHMKA TOKA OT CHJIBI TOKa B
LEeMH.

HccnegoBanue 3aBUCMMOCTH MOJE3HONM MOIIHOCTH UCTOYHHMKA TOKA OT CHUJIBI TOKA.

Tema 3. Toxu 6 paziuunplx cpedax.

DneKTpruyeckasl MPOBOAMMOCTb PA3JIMUHBIX BEIIECTB. DJIEKTPOHHASI MPOBOAUMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTb CONPOTUBIIEHHUSI METAIIJIOB OT TeMIieparypbl. CBEpXIPOBOJUMOCTb.

DneKkTpuyecKuil TOk B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U IPUMECHasi TPOBOAUMOCTH MOJIYIPOBOIHUKOB. CBoOMcTBa P—
n-nepexoja. [1oaympoBOJHUKOBBIE TPHOOPEI.

DJIEKTPUYECKUH TOK B 3JIEKTPOJIUTAX. DIEKTPOIUTHYECKAS TUCCOIUALIUS. DIICKTPOIN3. 3aKOHBI
@apanes U1 3JIEKTPOIU3a.

DJIeKTpUYECKUH TOK B ra3zax. CaMoCTOSITENbHBIN U HECAMOCTOATENbHBIN pa3psa. Paznmuunbie
THIIBI CAMOCTOATENIBHOIO pa3psaa. Momnunus. I1nazma.

TexHUUeckue ycTpoiCTBa U NMPAKTHYECKOE MPUMEHEHHE: Ta30pa3psIHbIE JaMIIbl, dJEKTPOHHO-
nmydeBass TpyOKa, TMONTYMPOBOJHUKOBBIC MPUOOPHI: HUOA, TPAH3UCTOP, (OTOAMON, CBETOAHOM,
rajibBaHuKa, papuHUPOBAHUE MEJIU, BHIIIJIAaBKA ATIOMUHUS, SJICKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHUCHMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.



[IpoBOAMMOCTE 3JIEKTPOITUTOB.

3akonbl dnekTponuza Dapames.

HckpoBoii pa3psia 1 NpOBOJIUMOCTh BO3/1YXa.

CpaBHeHUE MPOBOIMMOCTH METAJIJIOB H MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOJUMOCTD JHO/A.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, RPAKMUKYM.

Habmonenue snekrpoinusa.

W3mepenue 3apsia OHOBAJIICHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONMPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJIA.

Du3nYeCKHil MPaAKTUKYM.

CrocoObl u3MepeHus: (PU3UYECKUX BEIMYMH C HCIOJIB30BAHHUEM AaHAJOTOBBIX M IU(POBBIX
MU3MEPUTENIbHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCHTEIbHBIC
MOTPEIIHOCTH U3MEepeHUH Pu3ndeckux BenuunH. OTeHKa TPaHUI] TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX H3MEPEHHM, MCCIEIOBAHUN 3aBUCUMOCTEH (DM3MUYECKUX BEIMYUH,
MPOBEpPKa MPEJIOKEHHBIX THIOTe3 (BBIOOp H3 pPabOT, OMHCAHHBIX B TEMATUYSCKUX pasJenax
«YYeHHUECKUIi IKCIIEPUMEHT, JTa00paTOPHBIE PAOOTHI, IPAKTUKYM»).

Me:xnpeaMeTHbIe CBSI3H.

N3ydyenune kypca ¢usuku yrinyOn€éHHoro ypoBHsS B 10 kiacce OCyLIeCTBISIETCS C y4ETOM
COJIEP>KATEIIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTHUH.

Mesicnpeomemusle nOHAMUA, CA3AHHBIE C U3YUCHUEM MEMO008 HAYYHO20 HO3ZHAHUA:
SBJICHWE, HAy4YHbIA (akT, Trunore3a, QuU3WdYeckas BEIUYHMHA, 3aKOH, TEOpHs, HaOIIOeHNE,
SKCIIEPUMEHT, MOJENUPOBaHUE, MOJe]b, HU3MEPEHHE, IMOTPEIIHOCTH H3MEPEHHH, H3MEepUTEIbHbIC
pubopsl, HdpoBas 1adbopaTopusl.

Mamemamuka: pemieHe cucTeMbl ypaBHeHUi. JIuneitnas ¢ynkius, napabona, runepoona, ux
rpa@uK W CBOWCTBA. TpuroHoMerpwueckne (YHKIUU: CHHYC, KOCHHYC, TAHTEHC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIeCTBO. BEKTOPHI M MX MPOEKIIMUA HA OCH KOOPJAMHAT, CIIOKEHUE
BEKTOPOB.

buonozua: mexaHmdeckoe ABIDKEHHWE B JKUBOHM mpupone, nuddysus, ocmoc, TemiooOMeH
KUBBIX OPTraHU3MOB, TEIUIOBOE 3arpsS3HCHHE OKPYKAIOMIEH Cpelbl, YTUIN3aIus OMOOPraHUYIeCKOTro
TOTUIMBA JIJIS1 BRIPAOOTKH «TETIOBOM» U ANEKTPOIHEPTHH, TOBEPXHOCTHOE HATSHKEHUE U KalUJUIPHBIE
SIBIICHUS B TIPUPOJIC, JICKTPUICCKHE SIBIICHUS B )KUBOW TIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHAsT Macca, MOJTYYCHHEe HAHOMATepUaJOB, TEIJIOBBIE CBOWCTBA TBEPIBIX TEN, KUIAKOCTEH W
ra3oB, XKUAKUE KPHUCTAJUIbI, SIEKTPUUECKUE CBOMCTBA METAIJIOB, AIEKTPOIUTUYECKAS AUCCOIHAIIHS,
raJlbBaHUKa, YICKTPOHHAST MUKPOCKOTIHSL.

T'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPBI, 0ApOMETpP, TEPMOMETD.

Texnonozusn: mpeoOpa3oBaHWE ABIKEHHH C WCIOJIH30BAHWEM MEXAaHH3MOB, YUET CYXOTO H
KHUJKOTO TPEHHUS B TEXHUKE, CTAaTHUYECKHE KOHCTPYKUUHU (KPOHIITEHH, peméTdyarbie KOHCTPYKITHH),
WCIIOJIb30BaHNE 3aKOHOB COXPAHCHUS MEXaHUKHU B TEXHUKE (THPOCKOII, BOJOMET U IPYTHE), IBUTATEIb
BHYTPEHHETO CropaHus, MapoBas TypOWHAa, OBITOBON XONOIWIBHHUK, KOHIUIIMOHEP, TEXHOJOTHUHU
MOJIYYCHUST COBPEMEHHBIX MAaTepUaiOB, B TOM 4YHCJIC HAHOMATepUAJIOB, W HAHOTEXHOJIOTHH,
ANEKTPOCTaTUYECKAsT  3alllUTa,  3a3eMJICHHE  DJIEKTPONPUOOpPOB,  Tra3opa3psiiHbIE  JIAMIIBI,
TTOJTYIIPOBOTHUKOBEIC PUOOPHI, TaTbBAHUKA.



11 KJIACC

Pasnen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anmoneicTBrE MOCTOSHHBIX MAarHUTOB M IPOBOJHHUKOB C TOKOM. MarHutHoe nose. Bekrop
MarHuTHOM UHAYKUMH. [[puHIMI cynepno3uiuy MarHUTHBIX Mosiel. JIMHUM MarHuTHON MHAYKIIVH.

MarautHoe 1noje NpoBOJHUKA ¢ TOKOM (IIPSIMOIO ITPOBOJHHMKA, KATYIIKW U KPYrOBOI'O BHUTKA).
OnbIT Dpcrena.

Cuiia Amriepa, e€ HanpaBJIEHUE U MOYJIb.

Cuia Jlopenua, e€ HanpaBieHUE U MOAYIb. /[BU)KEeHHE 3apsyKEHHOM 4YacTULBI B OJHOPOJAHOM
MarHuTHOM ToJie. Pabota cuisl Jlopena.

MarnuTHoe nojue B Beuectse. PeppoMarHeTUKH, apa- U 1naMarHeTUKH.

TexHnuyeckue ycTpolcTBa U TEXHOJIOTMUYECKUE MTPOLIECCHl: TIPUMEHEHNE ITOCTOSHHBIX MarHUTOB,
AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, SJEKTPOJABUTaTENh SKOOM, YCKOPHUTENH 3IIEMEHTapHBIX
YacTHII.

Hemoncmpayuu.

Kaptuna nuHMM MHAYKIMKM MarHUTHOTO MOJIS MOJOCOBOTO U IMOAKOBOOOPA3HOIO MOCTOSIHHBIX
MarHuTOB.

Kaptuna nuHul MarHUTHOW WHIYKIUU TIOJISI JIJMHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOT'O IMPOBOJAHMKA, KATYIIKU C TOKOM.

B3anmMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

Habmtoienue ABM>KEHUS My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIMI eHCTBUS 3IEKTPOU3MEPUTENBHOTIO IPUOOpPa MAarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnegoBanue MarHUTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

WccnepoBanue neicTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIepa OT CUJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE W3MEpPEHUs CHIIbI AMIiepa.

Tema 5. dnexkmpomaznumnan uHOYKUUA.

SIBnenue osnekTpoMarHuTHOW uHAYKUIUU. [loTok BekTopa MarHUTHOM wuHAyKUuu. OJIC
MHIYKIMUA. 3aKOH 3JE€KTpOMarHuTHOW WHAyKuuu @Dapanes. BuxpeBoe snekrpuueckoe mnose. Toku
dyko.

O/J1C uHAYKIMY B TPOBOJHUKE, IBHIKYIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuno JleHna.

NunyktuBHocth. KaTymika HMHIYKTUBHOCTM B LENHM TOCTOSHHOTO TOKa. SIBieHHe
camonHaykiuu. JIC caMOMHAYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckue ycTpocTBa M TEXHOJIOTMYECKHE IPOLECCHI: MHAYKLIMOHHAsS II€Yb, COJECHOWUI,
3aIuTa OT 3JIEKTPU3aLMH TeJl PY ABM)KEHUN B MAarHUTHOM I10J1€ 3eMJIH.

Jemoncmpayuu.

Habntoienue siBiaeHMs! 3J€KTPOMarHUTHOM MHYKIUH.

Hccnenosanue 3aBucumoctu J/1C nHAYKINY OT CKOPOCTH U3MEHEHUSI MarHUTHOTO ITOTOKA.

[IpaBuio Jlenna.

[Tagenre MarauTa B aTIOMUHUEBOU (MeIHOM) TpyOe.

SIBrieHNE CAaMOMHTYKIINH.

Hccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHHUS CUIIBI TOKA B LIETIN.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMUKYM.

UccnenoBanue siBIeHUS 371€KTPOMarHUTHOW WHYKLIHH.

OnpeneneHne HHIYKIUA BUXPEBOIO MArHUTHOTO TOJIA.

UccnenoBanue siBeHUs CAMOMHIYKIUU.



COopka Moz€eH IEKTPOMarHuTHOIO TeHepaTopa.

Pa3nea 5. KosieOanust 1 BOJTHBI.

Tema 1. Mexanuueckue Konedoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHMS.

I'apmonnueckue kosnebanus. KuHematnueckoe M JUHAMUYECKOE ONUCAHHE. DHEPreTU4ecKoe
ONMCaHuE (3aKOH COXpAaHEHUS MEXaHUYECKOM »JHepruu). BpIBOJ IMHAMUYECKOrO OINHCAHUS
rapMOHUYECKUX KOJeOaHUH U3 UX SIHEPreTHUECKOro U KWHEMAaTHYEeCKOTO OIIMCAHUS.

Ammuntyna u ¢asa xonebanuii. CBsi3p aMIUTUTYAbI KOJeOAHMH HCXOAHOM BEITHYUHBI C
aMIUTUTY/IaMU KoJieOaHuil €€ CKOPOCTH U yCKOPEHHUSI.

[lepuon u wacrora koneOanwid. Ilepmos ManbiX CBOOOIHBIX KOJEOAHUI MaTEeMaTHYECKOTO
MmasTHUKa. [lepuos cBOGOAHBIX KOsIeOaHUH PYKUHHOI'O MATHUKA.

[Tonatue o 3aryxarommx kojeOaHusx. BeiHyxneHHble Konebanusi. Pezonanc. Pe3zonancHas
KpuBas. BiusiHue 3aryxaHust Ha BUJl PE30HAHCHOM KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue ycTpoicTBAa U TEXHOJOTMYECKUE IIPOLIECCHI: METPOHOM, Yachl, KayelH,
MY3bIKaJbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch Kojae0aTeIbHOrO ABUKCHHUSL.

HabntoneHne He3aBUCHMOCTH TEpHO/ia MaNbIX KOJIOaHUHM rpy3a Ha HUTH OT aMIUIUTY/bI.

HccnenoBanue 3aTyxarolmux KojeOaHUW M 3aBUCHUMOCTH IepHoja CBOOOJIHBIX KOJEOaHUU OT
COIIPOTHUBIICHUS.

UccnenoBanne konebaHuM Trpy3a Ha MacCUBHOW MpYKUHE C 1Ledbi0  (OPMUPOBAHUSA
IpeJCTaBICHUN 00 H1eaIbHOW MOJIENIU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU IIPU KosIeOaHUAX rpy3a Ha MpYyKUHE.

HccnenoBanue BbIHYXKICHHBIX KOJIeOaHUH.

Ha6mronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuosia cBOOOAHBIX KOJEOAHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Tejla B X0Jie KoeOaHui Ha yIIpyroM MojBece.

W3ydeHue qBUKEHHSI HUTSHOTO MasiTHHUKA.

[IpeoOpa3oBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXarOMINX KoieOaHuil.

HccnenoBanue BEIHYXKICHHBIX KOJIeOaHUH.

Tema 2. DnekmpomazHumnusle Konedanus.

Konebarenbubiii  koHTyp. CBOOOAHBIE SIEKTPOMAarHUTHbIE KOJEOAHUS B  HJICAIBHOM
KojeOaTenbHOM KoHType. Popmyna Tomcona. CBsi3p aMIUIMTYAbl 3apsja KOHAEHcaTopa ¢
aMIUTUTY/I0H CUJIBI TOKA B KOJIeOaTeTbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue 3eKTPOMarHuTHbIe KoeOaHus. BeIHYKI€HHbIE JIEKTpOMarHuTHbIE KOJIeOaHHs.

[TepemenHbIli TOK. MONTHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE W JIEUCTBYIOIIEE 3HAUYCHUE
CHJIBI TOKA U HANpPsDKEHUS TP pa3InyHoN (opMe 3aBUCUMOCTH NTEPEMEHHOI0 TOKA OT BPEMEHH.

CuHyconaaIbHBI NEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KATyIIKa WHIYKTUBHOCTH B
LIENU CUHYCOUJJAIbHOT'O IEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HalpsHKEHUH.

Wneanvupiii  Tpanchopmarop. IlpousBoactBo, mnepenaya M MOTpeOJIEHHE BJIEKTPUUECKOMN
SHEPIrUH.

DKOJIOTHYECKHE PHUCKH TpU MPOU3BOJCTBE IIeKTpo3Hepruu. KynbTypa UCHOIB30BaHUS
AJIEKTPO3HEPTUHU B ITOBCETHEBHOM JKU3HH.

TexHuueckue yCTpoOWCTBAa U TEXHOJOTUYECKHE MPOIECCHI: AJIEKTPUUYECKUM 3BOHOK, T'€HEPATOP
IIEPEMEHHOT0 TOKa, JIMHUHU JJIEKTponepeaay.

Hemoncmpayuu.

CB00OIHBIC JIEKTPOMArHUTHBIE KOJICOaHHUS.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHYKTUBHOCTU U EMKOCTH KOHTYpA.

OcumsuiorpaMMBbl 3IEKTPOMArHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXarMKMX AIEKTPOMArHUTHBIX KOJICOAHUH.

Mozenb 31eKTpOMarHUTHOTO T€HEpaTopa.

BeIHyX1€HHBIE CHHYCOMIAIbHbIE KOIEOaHMU .



Pesucrop, karylka HHIyKTUBHOCTH U KOHAECHCATOP B LM IIEPEMEHHOI0 TOKA.

Pe3oHaHc mnpu mnocnenoBaTeNIbHOM COEAMHEHHUH pE3UCTOPA, KaTylIKM WHIAYKTUBHOCTH H
KOHJICHCATOPA.

YCTpONCTBO M IPUHIIUIT ACUCTBUS TpaHCcHopmaTopa.

Moznenb IMHUY 3JIEKTPONIEpeIadH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue tpanchopmaropa.

HccnenoBanue nepeMEHHOr0 TOKa 4Yepe3 I0CIIEOBATEIbHO COEIMHEHHBIE KOHJIEHCATOp,
KATYyILIKY U PE3UCTOP.

Habnronenue 371eKTpOMarHuTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IENH IEPEMEHHOT'O TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUmMHblE 60JIHbL.

Mexanuueckrue BOJHBI, yCIOBUS HX pacnpocTpaHeHus. Ilomepednbie m IMpoOJIbHBIE BOJIHBL.
Ilepron, ckOpocTh paclnpoCTpaHEHUs U AJIMHA BOJHBL. CBONCTBA MEXaHWYECKUX BOJH: OTPA’KEHUE,
npejaoMiieHue, naTephepeHus u Audpaxus.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHHE OKPYKAIOLIEH CPENbl.

ONEKTPOMarHUTHHIE BOJHBL. YCIIOBUS W3JIydEHUS DJIEKTPOMATHUTHBIX BOJH. B3anmHas
OpHUEHTAIMsI BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH: OTpa)K€HHE, NPEIOMIICHHE, OJpU3aLus, HHTeppEepeHIIHs
U 1udpaxmus.

[Ikana 35eKTpoMarHuTHHIX BOJIH. [IpMMeHeHe 2J1eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI paTuOCBA3YU U TEJIEBUACHUS. Pagronokanus.

DNEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnueckue ycTpolcTBa M MPAKTUUYECKOE MPUMEHEHHUE: MYy3bIKaJIbHble MHCTPYMEHTHI, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus, ynbTpa3BykoBas TUarHOCTUKA B TEXHUKE
U MEIUIINHE.

JHemoncmpayuu.

OO6pazoBanue U PacCIpPOCTPAHCHHUE TIOTIEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Konebmomeecs Te0 Kak HCTOYHMK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJI€OaHUH.

HaGnronenue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu v AMPpakiuy MEXaHU4eCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CaoiicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HabmtoneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILJIUTYIOM U 4aCTOTOW KoJIeOaHUH.

HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpa)K€HUE, MPEJIOMIICHHE, MOJspU3alus,
mudpakuus, tHTepEpeHIHsL.

Oo6napyxenne nHPPaKpacHOTO U YIbTPa()HUOIETOBOTO H3TyUECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne nmapameTpoB 3BYKOBOM BOJIHBI.

N3ydeHne pacipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHENHOE pPACIPOCTPAHEHUE CBeTa B OAHOpoAHOW cpene. Jlyud csera. ToueuHbli
HCTOYHUK CBETA.

Otpaxxenue cera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHune n300pakeHuil B IMJIOCKOM 3epKaje.
Cdepuueckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI MpENOMIICHHsS cBeTa. AOCONIOTHBINA IMOKa3aTelb MPEIOMIICHUS.
OTHOCHTENBHBIN [TOKA3aTeIb MPEIOMICHUA. [[0CTOAHCTBO YaCTOTEI CBETA U COOTHOILECHUE JIUIMH BOJIH
IIPU NIEPEX0I€ MOHOXPOMATHUECKOIO CBETA UEPE3 TPaHUILy pa3/iesa IByX ONTHUYECKHUX CPE.

Xon nydeit B mpu3me. Jlucnepeus ceera. CiioxHBIN cocTaB 0eoro ceeta. [[ser.

ITonnoe BHyTpeHHEe oTpaxeHue. IIpenenbHbIi yroil MOJIHOr0 BHYTPEHHETO OTPAKEHHUSL.

Cobwuparorue u paccewBaromye JUH3bL. ToHKas JuH3a. DOKYCHOE PACCTOSIHUE M ONTHYECKas
CHJIa TOHKOW JHH3BL. 3aBHCUMOCTH (POKYCHOTO PAcCTOSIHUS TOHKOM cgepudeckoil JMH3BI OT e
TE€OMETPHUH U OTHOCUTEIILHOTO IOKA3aTelIs IPEIOMIICHUS.



®opmyJia TOHKOH JUH3bL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

Xoa Jyda, IpOUIEALIEro JUH3Y IOJ INPOU3BOJIBHBIM YIVIOM K €€ IVIABHOM ONTHYECKOM OCH.
[TocTpoenne n3o0pakeHU TOYKH U OTpE3Ka MPSMON B COOMPAIOIINX M PACCEHBAIONIUX JIMH3aX U UX
CUCTEMAX.

OnTuueckue nmpubdopsl. Paspemaromias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKU.

BonnoBas ontuka. Mutepdepenuus csera. KorepeHTHbIE UCTOUHUKH. YCIOBUS HAOIIOACHUS
MaKCUMYMOB M MUHHMYMOB B WHTEp(EPEHIIMOHHOW KapTHHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB.
[Ipumeps! Ki1accuYecKUX UHTEPPEPEHIIUOHHBIX CXEM.

Hudpaxius ceera. Audpakimonnas pemérka. YcClioBHe HaOIOICHHS TIIaBHBIX MAaKCHMYMOB
MIPH MaJJeHUH MOHOXPOMATHYECKOr0 CBeTa Ha TU(PAKLUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoHCTBa U TEXHOJIOTMYECKUE MTPOLECCHI: OUKH, JIyla, IEPUCKOI, oToanmnapar,
MHUKPOCKOTI, MPOEKIIMOHHBINA amnmapat, IpOCBETICHUE ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIUOHHAS
peueTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.

HccnenoBanue npeioMiaeHus CBETA.

Habnronenune momHOro BHYTPEHHETO OTpaKeHHs. MOeb CBETOBOIA.

HccnepoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO TUIACTUHY U TPU3MY.

HccnenoBanue cBONCTB N300paXKeHUM B TMH3aX.

Mopenu MUKpOCKoOMa, TEJIECKOIA.

HaGumronenne naTepdepeHIm cBeTa.

HaOmroneHne BETOB TOHKUX IUIEHOK.

Ha6mronenue qudpakuuu cera.

N3ydenne nudpakiimoOHHON peréTKu.

Habmtoienne nudpakiinoHHOTO CIIEKTpa.

Habmtonenue nucnepcuu cBeta.

Habntoienue nonsipusanuu cBera.

IIpumeHeHne MOIIPOUIOB IS U3YUEHUSI MEXaHNYECKUX HAIIPSDKEHUH.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3mepenue nokasaresns IpeaoMIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBA (HA MPUMEPE KUAKUX JINH3).

N3mepenne pOKyCHOTO pacCTOSIHHSI pacCEUBAIOIINX JIMH3.

[Tonyuyenne n300paxeHus B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3HI.

[Tonyyenue n300pakeHHs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBanue TenecCKOnu4ecKiX CUCTEM.

Habmonenue nudpakuuu, vHTEp)EepeHInu 1 MOJSPU3aLuU CBETA.

N3ydenue nonspusannu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUDJIEKTPHKA.

N3yuenne naTepdepeHun Ja3epHOro U3IyYeHUs Ha IBYX LIENsX.

Hab6mronenue qucnepcum.

Habmtonenue u uccrnenoBanue JUQpakimOHHOTO CIEKTPa.

N3mMepenne 1JIMHBI CBETOBOM BOJIHBI.

[Tonmy4yeHue cniekTpa U3JIy4eHHs CBETOMOA IPU MOMOIIM AU(PAKIIMOHHON pEIIETKY.

Paspnen 6. OcHOBBI crienMaIbHOM TEOPUH OTHOCUTEJIBHOCTH.

I'panunel npuMeHMMOCTH KilaccHyeckod MexaHuku. llocTynaTel crnenuanbHOM TeOpHUH
OTHOCHUTEJIbHOCTH.

IIpoctpancTBeHHO-BpeMeHHOU nHTepBai. [IpeoOpasoBanus Jlopenua. YcinoBue NpUYMHHOCTH.
OTHOCHUTENBHOCTHh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPAILEHUE JJINHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKON YaCTHUIbI. DHEPTHUS MOKOSI.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIIYTHUKOBBIE IPUEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YaCTHII.

YdeHn4ecKuil 3KCIIepUMEHT, 1a00opaTopHbIe pabOThl, MPAKTUKYM.



Omnpenenenre UMIyJIbCa W JHEPIMHM PENSITUBHCTCKUX 4YacTHll (1o QororpadusiM TpPEeKOB
3apsKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pasznen 7. KBanTtoBas ¢pusuka.

Tema 1. Kopnyckynapno-60onnoeoit oyanusm.

PaBHOBecHOE TerioBoe M3iIydeHUEe (M3IydeHHe aOCONMIOTHO YEPHOrO Teia). 3aKOH CMEIEHUs
Buna. ['unoresa I1nanka o kBaHTax.

DOoTOHBI. DHEPTHs U UMITYJILC (OTOHA.

®otordpdexrt. Onpitel A. I'. CtoneroBa. 3akonsl Gorodddexra. YpapHenune DUHIITEHHA IS
dbotoaddekra. «KpacHas rpanuma» Gorodddexra.

JlaBneHue cBera (B 4YaCTHOCTH, JaBJICHHE CBETAa Ha aOCOJIOTHO MOTJIOMIAIONIYIO U a0COIOTHO
oTpaxaromyto moepxaocts). OnbiTe [1. H. JIeGenena.

BonroBbIe cBoiicTBa wacTuil. Bomusl ne bpoitns. J{nmuHa BosHE e bpoiins u pasmepsl o0nactu
JIOKAJIM3alMK ABIOKYILelcs dyacTuipl. KopryckynsipHO-BOTHOBOM nyanu3M. [ludpakius 37eKTpOHOB
Ha KpUCTAJUIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHus HeomnpeneiaéHuocteit ['eiizendepra.

TexHuueckue ycTpoHCTBA M TEXHOJOTHYECKHE MPOIECCHI: CIEKTPOMETp, (PoToImeMeHT,
(dboToaTUMK, TYHHEIbHBIA MUKPOCKOII, COJTHEUHas: OaTtapesi, CBETOAHO/I.

Hemoncmpayuu.

®oTo3PeKT Ha YCTAHOBKE ¢ TUHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodhdekTa.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TIOJIYIIPOBOJHUKOB OT OCBELIEHHOCTH.

CBeTOoauOI.

Conneunas Gartapest.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

Wccnenosanue gporopesucropa.

W3mepenue nocrosiHHOM [1nanka Ha ocHOBe uccneaoBanus Gorodpdexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pE3 CBETOAUO OT HAIIPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [imanerapuas moaens atoma Pesepdopra.

[Toctynatsl bopa. M3nydyenue u nornomenue GOTOHOB MpH MEPEXOe aToMa ¢ OJTHOTO YPOBHS
SHEPTHUH Ha JPYTOM.

Bunel criektpoB. CiEKTp ypOBHEHN HEPTUU aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHYXKJEHHOE H3TyueHue ceera. Jlasep.

TexHnueckue ycTpoWcTBa M TEXHOJIOTMUECKHME  IPOLIECCHI:  CHEKTPAJIBHBIA  aHAIU3
(ctiekTpocko), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mopens onbiTa Pezepdopra.

Habnronenue nuHeyaTbIX CIIEKTPOB.

YCTpoHCTBO U IEHCTBHE CYETUNKA HOHUZUPYIOIINX YACTHIL.

Onpenenenne JIMHBI BOJIHBI JIA3€PHOTO U3IYUECHHUS.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmMuKym.

HabmtoneHnue nuHeiuaToro crnekrpa.

HccnepoBanue crnekTpa pa3pekeHHOIO aTOMapHOrO BOJOPOJAa M HM3MEpPEHHE ITOCTOSIHHOU
Punbepra.

Tema 3. Dusuka amomHo20 A0pa u 371eMEHMAPHBLIX YACMUY,.

Hyknonnass mopnens siapa ['eifsenOepra—MBanenko. 3apsin sapa. MaccoBoe dYHCIO sifpa.
N3otomsl.

PagnoaktuBHOCTB. Aub(a-pacman. DIEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
W3JIy4CHHE.

3aKkOH paguoOaKTHBHOIO pacmnaza. PaguoaktuBHble u30TOmbl B mpupoae. (CBoiicTBa
MOHU3UPYIOUIETO U3NydyeHus. BiusHue pagroakTUBHOCTH Ha KUBblEe OpraHu3Mbl. EcTecTBeHHBIH (OH
n3iydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B szipe. SnepHsie cumbl. [ledekT macchr sapa.

Snepubie peakuuu. [lenenue u cunres saep. SAnepHeie peakTropsl. [IpoOneMsl ymnpaBiseMoro
TEPMOSIICPHOIO CHUHTE3a. DKOJOTUYECKHE ACTIEKThI PA3BUTHUS IEPHON SHEPTETUKMU.



Mertoasl perucTpaluuy U UCCIET0BAHNS JIEMEHTAPHBIX YaCTHULL.

OyHAaMEHTAJIbHBIE B3auMOJCHUCTBUA. bapuoHbl, Me30HbI W JenToHbl. lIpencraBieHue o
CrangapTHoil Moaenu. KBapk-TJIF0OHHAst MOJIE€Ib aIpPOHOB.

®usuka 3a npenenamu CrannapTHod mojenu. TéMHas MaTepust U TEMHAs! SHEPTUSL.

EnunctBo ¢uznueckoil KapTUHBI MUpA.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: JO3UMETP, KaMmepa BuibcoHa,
SJIEPHBIN pEeaKToOpP, TEPMOSICPHBIN peakTop, aToMHasi 60MOa, MArHUTHO-PE30HAHCHAs! TOMOTpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (GoTorpadusim).

HccnenoBanue pagnoakTUBHOTO (pOHA € MCTIOIB30BAaHHEM JO3UMETPA.

N3ydenue normiomuieHus: 0eTa-4acTUl aAIFOMUHHUEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PU3UKH.

Otanbl pa3BUTUS acTpOHOMMHM. [IpuKiIagHOE M MHPOBO33PEHUYECKOE 3HAUEHHE ACTPOHOMUH.
[TpruMeHNMOCTH 3aKOHOB (PU3HUKH I OOBSICHEHUS MPUPOABI KOCMUYECKUX OOBEKTOB.

Meroasl  acTpoHOMHUYECKHUX — uccienoBaHui. COBpPEMEHHBIE  ONTHYECKHE  TEJIECKOIIbI,
panmoTenecKonsl, BHEATMOC(HEpHast aCTPOHOMHSI.

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

Conneynas cuctema.

Comnnne. Conneunas akTUBHOCTh. McTounuk snepruu ComnHila v 3BE3/1.

3BE311bl, UX OCHOBHBIE XapaKTEPUCTUKU. J(Marpamma «CHEKTPaJbHBIA KJIaCC — CBETUMOCTBY.
3BE31pl IVIABHOM MOCIEA0BATEIbHOCTU. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JJsl 3BE37 TIJIaBHOM
MOCJIEeI0BAaTEeNbHOCTH.  BHyTpenHee  crpoeHue  3BE34. COBpEMEHHbIE  IPEACTABICHUS O
MIPOUCXOXACHUHU U 3BoJroLnu CoslHLa U 3BE3/1. DTambl AKU3HU 3BE3I.

Mneunsiii [lyte — Hama ['anaktuka. [lonoxxenune u nBukenune Connua B ['anmaktuke. Tumsl
rajakTuk. PaguoranakTiky U kBazapel. YEpHbIE ABIPHI B sIpaxX rajlakTHK.

Bcenennas. Pacimpenue Beenennoil. 3akon Xa66ma. Pa3z0eranue ranakruk. Teopust boabioro
B3pbIBA. PEIMKTOBOE H3IIydYeHHE.

MacutabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnpie mpo6ieMbl aCTpOHOMUM.

Yuenuueckue naoniooenus.

Habmtonenuss 3BE3qHOro HebOa HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHMEM KOMITBIOTEPHBIX
NPUIIOKEHUN JJIS OTpeNleNIeHUs] TIOJ0XKEHUsI HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moyymapus U SpKue 3BE3bI.

Ha6monenus B Teneckorn JIyHbl, TUTaHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3nyecKuil MPaKTHKYM.

CriocoObl m3MepeHus: (pU3MUECKUX BEIMYMH C MCIOJIb30BAaHHEM AaHAJOrOBBIX M IM(POBBIX
M3MEPUTENIbHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHUCTEM. AOCOIOTHBIE U OTHOCHTEIbHBIE
MOTPELIHOCTH U3MepeHuil pusnueckux BenuyuH. OleHKa rpaHuIl HOTPEIIHOCTEH.

[IpoBeneHNE KOCBEHHBIX H3MEPEHHM, WCCIENOBAHUN 3aBUCUMOCTEH (U3UYECKUX BEITUYHH,
NpOBEpKa TMpPEJUIOKEHHBIX TUHoTe3 (BBIOOp M3 paboT, OMHMCAHHBIX B TEMAaTHMYECKHX pa3Jienax
«YYeHHUECKUI IKCIIEPUMEHT, J1a00paTOpHbIE PabOThI, IPAKTUKYM»).

O0o0marmnee noBTopeHue.

O06001IeHre U cucTeMaTu3alus CoJepKaHus pa3ienoB Kypca «MexaHuka», «MolnekymspHas
¢u3uKa U TepMOAMHAMUKAY, «DIEKTpoANHaMUKay, «Konebanus u BoiHBD, «OCHOBBI CHELHUATbHOM
TEOPUU OTHOCUTENbHOCTUY, «KBaHTOBas (u3HKay, «IJIEMEHThl aCTPOHOMHH U aCTPODUZUKI.

Ponb pu3uku ¥ acTpOHOMUHU B SKOHOMHUYECKOH, TEXHOJIOIMYECKOH, COLUATBHON M 3TUYECKOMH
chepax NesATeNbHOCTH YelIOBEKa, pojib U MECTO (U3WKH U aCTPOHOMHHM B COBPEMEHHOW HAay4HOMH
KapTHHE MUpPA, 3HAUCHHE OMHMCATENIbHON, CUCTEMaTU3HPYIOLIeH, 00BICHUTEIBHON U POTHOCTUYECKOM
byHKIMA (QU3UIECKON Teopuu, poyib (U3HYECKOW Teopurd B (HOPMHUPOBAHMHM TPEACTaBICHUN O
¢usnyeckoil kapTuHe MHpa, MecTO (U3NYECKOH KapTUHBI MUpa B OOLIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEACTaBICHUHN O IPUPOJIE.

MexnpeamerHblie CBA3H.

N3yuenne kypca ¢usumku yriayO0iaéHHoro ypoBHs B 11 Kimacce OCymIeCTBISECTCS C YYETOM
COZIep KATENbHBIX MEXIIPEIMETHBIX CBs3€i ¢ KypcamMu MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu u
TEXHOJIOTHH.



Meosicnpeomemnovle nonamus, CceA3AHHbBIE C U3YUEHUEM MeMO008 HAYYHO20 NO3ZHAHUA:
SBJICHWE, HAy4yHbId (akT, TuUnore3a, Qu3Wdeckas BEIUYMHA, 3aKOH, TEOpHs, HaOI0IeHNE,
HKCIEPUMEHT, MOJEINPOBAHUE, MOJENb, HW3MEPEHHE, IOIPEIIHOCTH H3MEPEHUH, H3MEpUTENIbHbIC
npubopsl, nudposas sadoparopusi.

Mamemamuxka: peuieHue cucteMbl ypaBHeHMH. TpuroHomerpuueckue GYHKLIHU: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPHI U MX MPOEKLIUN
Ha OCH KOOPJUHAT, CJI0KEHUE BEKTOPOB. IIpon3BoaHbIe 3neMeHTapHbIX (yHKIMH. [Ipu3naku nogobus
TPEYTOJILHUKOB, OTPEICICHNE TUIOMAAN TUIOCKUX (GUTyp 1 00BbEMa Tell.

Buonozua: s>nextpuyeckue SBIEHUS B JKUBOH NpuUpoje, KojeOaTelbHble IABM)KEHUS B JKHUBOM
OPUPOJE, DOKOJOTMYECKHE PHUCKH TPH MPOU3BOJACTBE  AIIEKTPOIHEPTUH, IIEKTPOMATHUTHOE
3arps3HEHUE OKPYXKaIoLel cpelibl, yabTpa3ByKOBasi TUarHOCTUKA B MEIULIMHE, OITUYECKUE SIBIECHUS B
YKUBOU MPUPO/IE.

Xumua: cTpoeHUE aTOMOB U MOJIEKYJI, KPUCTAIJIMUECKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eocpaghua: marnuTHble TONIOCAa 3€MJIM, 3aJ€KU MAarHUTHBIX pyJ, (OTOChEMKA 3eMHOU
MMOBEPXHOCTH, ceiicMorpad.

Texnonozua: TPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, 3JIEKTPOIBUIaTENb
Slko0u, TreHeparop IMEPEeMEHHOro TOKa, MHIYKIMOHHAs Ieub, JHUHUM DJEKTpolrepenad,
AJIEKTPOABHUTATENb, pajap, paIUONPHEMHUK, TENEBH30p, aHTeHHa, TenedoH, CBY-meus,
yIbTPa3BYKOBasl IMAarHOCTUKA B TEXHMKE, MPOEKIMOHHBINA anmnapaT, BOJOKOHHAs ONTHKA, COJHEUHast
Oarapesi, CIIyTHUKOBBIC IPUEMHHKH, siZIepHAsi SHEPTeTUKA U KOJOTMYECKHIE aCTIEKTHI €€ Pa3BUTHSI.



ITNIAHMPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®M3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHHUS y4yeOHOro mnpeamera «®Pu3nKa» IOJIKHBI OTPakaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYalOMIMXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
NO3ULMEN JIMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPUEHTAlUi, MO3UTUBHBIX BHYTPEHHHMX YOEXIEHUM,
COOTBETCTBYIOLINX TPAJAUIUOHHBIM IIEHHOCTSIM POCCHUICKOIO OOIIECTBA, PACIIMPEHUE KXHUIHECHHOTO
OIbITa U ONbITA AEATEIBHOCTH B IPOLIECCE pealu3alliid OCHOBHBIX HAlpaBJICHUH BOCHIUTATEIbHOM
JESTEeIbHOCTH, B TOM YHUCIIE B YACTHU:

rPa’kAaHCKOr0 BOCIIMTAHUS:
e CchOpPMHPOBAHHOCTh  TPAXAAHCKOM  TMO3MIUHM  OOyYalomerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHIICKOT0 OOIIECTBa;
® [PUHATHE TPAJULMOHHBIX OOIIEYETIOBEYECKMX TIyMAaHUCTMUYECKUX M J€MOKPaTUYECKHX
IIEHHOCTEH;

® TOTOBHOCTh BECTU COBMECTHYIO JAESTEIbHOCTb B HHTEpecax TI'pa)IaHCKOro oOIIecTBa,

y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

e YyMEHHE B3aWMOJICHCTBOBATh C COIMAJbHBIMH WHCTUTYTAMH B COOTBETCTBHH C HX

(GyHKIUSAMU ¥ Ha3HAYCHUEM;
® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH J1EATETbHOCTH.
NAaTPHOTHYECKOr0 BOCIINTAHUS:
¢ chOPMHPOBAHHOCTH POCCHUCKOM IpaK1aHCKOW UACHTHYHOCTH, MaTPUOTHU3MA,;
® [ICHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIaM, JIOCTHKCHHSM POCCHUCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:
¢ chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;
® CrIocOOHOCThH OLEHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JEATEIbHOCTH YUEHOTO;
® 0CO3HaHME JUYHOT'O BKJIaJa B IOCTPOEHHE YCTONYUBOTO Oy IyILETrO.
ICTETHYECKOr0 BOCTIMTAHUS:
® HCTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs 3CTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nyeckoit Hayke.
TPY/A0BOI0 BOCIIUTAHMA:
® UHTEpecC K pa3inyHbIM chepaM npodecCHoHAIBHON AeATENIbHOCTH, B TOM YHCJIE CBSI3aHHBIM
¢ (Qu3MKOW M TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiel mpodeccuu u
peann30BBIBaTh COOCTBEHHBIE JKU3HEHHBIC TIJIAHEI,
® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPa30BaHUIO B 00JIaCTH (U3MKU Ha
NPOTSKEHUH BCEH JKU3HU.
IKOJIOTNYeCKOr0 BOCIIMTAHMSA:
e CchOpPMHPOBAHHOCTh JKOJOTHYECKOM KYJIbTYypbhl, OCO3HAaHHE TIJI00AIBHOIO XapakTepa
HKOJIOTHYECKUX MPOoOIieM;
® IUJIJAHUPOBAHUE M OCYIIECTBJIEHUE ACHCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE 3HAHUSA LeNen
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA;
® pAaCHIMPEHHE OTBITA JIEATEIFHOCTH YKOJOTHUECKOW HANPaBJICHHOCTH HA OCHOBE MMEIOIIHXCS
3HaHUH 10 (PU3UKe.
LHEHHOCTH HAYYHOI'0 MO3HAHMSA:
e Cc(hOpPMHPOBAHHOCTh MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UIECKOI HAYKH;
® 0CO3HaHHE LIEHHOCTH HAay4YHON AEATENbHOCTH, TOTOBHOCTh B Mpoliecce M3y4eHHs (u3uKu
OCYLIECTBIIATh TMPOEKTHYI0O M HMCCIEJOBATENbCKYIO JEATENIbHOCTh HMHIMUBUAYAJIbHO M B

rpymre.



METANIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jiornyeckue AecTBUA:

CaMoCTOSITeNIbHO (OPMYJIUPOBaTh M aKTyaJIM3UpOBaTh IMpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEIEATh LEH AESITeIIbHOCTH, 33]1aBaTh [MapaMeTPhl U KPUTEPUU UX JIOCTHKECHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBJICHUSX;
pa3pabarbIBaTh IJIaH PelIeHus: MPoOIeMbl C YUETOM aHaIN3a UMEIOIIUXCS MaTepPHANIbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBAaTh COOTBETCTBUE PE3YJIBTATOB LIEJISM,
OLICHUBATh PUCKHU MOCJIEICTBHUI 1€ITEIbHOCTH;

KOOPJIUHUPOBAaTh U BBINOJHATH pPabOTy B YCJIOBHSX pEalbHOrO, BHUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble ucciaenoBaTelbcKue AeiiCTBHS.

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIOUEBBIMU MOHATUSAMH M METOJaMu (U3NYCCKOMH
HayKW;

BJIaJICTh HABBIKAMU YYEOHO-HCCIICIOBATEIILCKON W MPOEKTHOW JIESATEIBbHOCTH B 00J71acTH
(GU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOUCKY METOJIOB PEIICHHUSI
3a1a4 (pU3NIECKOro Coep KaHus, MPUMEHECHUIO Pa3IMYHbIX METOIOB IO3HAHUS;

BJIAJICTh BUJAMU JICATCILHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETallHH,
npeoOpa3oBaHUI0 M TPUMEHECHHUIO B PA3JIMYHBIX YYCOHBIX CUTYAIMsIX, B TOM YHCIE IPH
CO3/IaHUH YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJHU3UPOBATh 33/1a4y, BBIBUTATH TUIIOTE3Y
e pelleHus, HaAXOAUTh apryMEHTBl Ui JIOKa3aTelbCTBa CBOMX YTBEpPXKICHHM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHS,

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PELICHUS 3a7aud Pe3yabTaThl, KPUTHUYECKH OIEHUBATh
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTHh M (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4M B 00Pa30BATEIBLHON JIEATEIIHBHOCTH, B TOM
qHCIIe TIPU U3YICHUN (DU3HKH;

JaBaTh OLEHKY HOBBIM CHTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS IO (PU3MKE B IPAKTHUECKYIO 00JIACTh KU3HECITSILHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPeJIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3371a49H, TIOMYCKAOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undgopmanmeii:

BJIaJIeTh HaBbIKAMM MOJy4YeHHs HH(POpMalMK (U3NYECKOTO COAEp)KaHUS M3 HCTOUYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBJIATH IIOMCK, AHAIM3, CHCTEMAaTU3alUI0 H
MHTEpIpEeTaHo HHPOPMAIIMK Pa3IMYHbIX BUJOB U (hOPM MpeICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIIHH;

UCIOJIb30BATh CPEJICTBA MH(OPMAIIMOHHBIX M KOMMYHHUKAIIHOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 33J1a4 ¢ COOII0JeHHEM TpeOoBaHM
SPrOHOMHKH, TEXHMKHM O€30MacHOCTH, THTHEHBI, pPeCcypcocOepekeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE3011acCHOCTH;

CO3J1aBaTh TEKCThI (PU3UUECKOTO COAEPKAHUS B PA3INYHBIX (hopMaTax ¢ y4ETOM Ha3HAUYCHUS
uHbOpMalMK U IIeNICBOM ayJUTOPUHU, BBIOMpAs ONTUMAalbHYIO (OpMYy TNpeacTaBICHUS U
BU3YyaJIN3alLlUU.

KoMMmyHuKaTHBHBIC yHHBepcaibHble YueOHbIe 1eHCTBHUA:

OCYILIECTBIATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOU e TEIBHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOHMIMKTHBIX CUTYaIil U cMATr4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MMOHUMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOTHI;



BBIOMPATh TEMAaTUKY U METOABI COBMECTHBIX JEHCTBHH C Y4€TOM OOIIMX HMHTEPECOB H
BO3MOKHOCTEH Ka)KJI0T'0 4WICHA KOJUIEKTUBA,

IIPUHUMATH LIEJIM COBMECTHOM AEATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATh ACHCTBHS
0 €€ JOCTHIKEHUIO: COCTABIIATH IUIAH JEHWCTBUM, PACIPENENATh POJIA C Yy4ETOM MHEHUH
YYaCTHHUKOB, OOCYKJIaTh PE3yJIbTaTbl COBMECTHOU PabOTHI;

OLICHMBATh KA4E€CTBO CBOETO BKJIAAA M KAXI0I'0 YYaCTHUKA KOMaH/Ibl B OOLIMI pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaaaraTb HOBBIE IIPOEKThI, OLCHMBAThb WJEU C IO3MLHMHA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYULIECTBJIATh TO3UTUBHOE CTPATErMUYECKOE IOBEICHNUE B PA3IINYHBIX CUTYALMX, IPOSIBIIATh
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranu3anmus:

CaMOCTOSITENIFHO OCYIIECTBIIATH [MO3HABATENIbHYIO JAEATEIbHOCTh B 0O0NacTH (U3UKH U
ACTPOHOMHUHU, BBISIBIATH MIPOOJIEMBI, CTaBUTh U (GOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEUICHUS PACUETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJIHCHHUST TPAKTHYECKOM pabOThl ¢ y4€TOM MMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEANOYTECHUI;

JaBaTh OIIEHKY HOBBIM CUTYaIIUsIM;

pacHIMpsITh paMKH y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHIH;

JieNlaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
peuieHue;

OIICHUBAThH MIPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (HOPMHUPOBAHHIO ¥ MPOSIBIICHUIO SPYIUIINH B 001acTH (DU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJIBTATOB LECIISAM;

BJIaJIeTh HaBbIKAaMM MO3HABATEIbHOM pedeKCur Kak OCO3HAHUS COBEpPLIAEMBIX JEHCTBUH U
MBICIIUTENBHBIX MTPOLIECCOB, UX PE3YNbTATOB U OCHOBAHMIA;

MCIO0JIb30BaTh NPUEMBI pe(IeKCUU /71l OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEILICHUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YNbTATOB AEATEIbHOCTH;
MIPUHUMATD ce0s, TOHUMast CBOM HEJAOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIM3€E PE3YNbTaTOB AECATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporiecce mocTrkeHUs TUYHOCTHBIX PE3YIbTaTOB OCBOCHHS MPOTPaMMBbI TIO (PU3UKE NI YPOBHS
cpemHero o0mero oopa3oBaHUsl y OOYYAIOMIMXCS COBEPIIEHCTBYETCS AMOIMOHAIBHBIA WHTEJUICKT,
MpeoIararomii chOpMUPOBAHHOCTE:

CaMOCO3HaHUs, BKIIFOYAIOIIEr0 CIIOCOOHOCTh IMOHMMATh CBOE 3MOILMOHAILHOE COCTOSHUE,
BUJICTh HAIPABJICHUS Pa3BUTHs COOCTBEHHON SMOLMOHANBHON cephl, ObITh yBEpEHHBIM B
ceOe;

CaMOpPETyJIUPOBaHMsI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE TMOBEACHHE, CIIOCOOHOCTh aTanTHPOBATHCS K OSMOIMOHATHHBIM H3MEHEHHUSIM H
HpOS[BJ'IS[TB FI/I6KOCTI), 6I)ITI) OTKpBITI)IM HOBOMy;

BHYTPCHHEH MOTHMBALMM, BKJIIOYAIOUICH CTpEMIICHUE K JOCTHXKCHMIO LEIM M YCIeXy,
OIITUMMU3M, UHUITUATUBHOCTBD, YMeHI/Ie HeﬁCTBOBaTL, HNCXOIdA U3 CBOUX BOSMO)I(HOCTeﬁ;
SMIATHH, BKIIOYAIONICH CIOCOOHOCTh IMOHUMAaTh SMOIMOHAIBHOE COCTOSHHUE JPYrHX,
VYHUTBIBATh €r0 TMPH OCYIICCTBICHUH OOINEHHUs, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEePEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIFOYAIONIUX CIHOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C JPYTUMHU
JIIOJTbMU, 3a00TUTHCS, TPOSIBIIATH HHTEPEC M pa3penraTth KOHQIUKTHL.



INPEAMETHBIE PE3VIJIBTATHI

K xonmy oOy4enuss B 10 knacce TipeqMeTHBIE DPE3yIbTaThl Ha YIIIYOJEHHOM YPOBHE JOJDKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

IIOHUMAaTh POJIb (PU3UKU B SKOHOMHYECKOM, TEXHOJIOTNYECKOH, SKOIOIHYECKOH, COLMaIbHON 1
THYECKOU cdepax AEATENIbHOCTH YEIOBEKa, pOJb U MECTO (PM3MKH B COBPEMEHHOW HAy4HOUH
KapTMHE MHUpa, 3HAuU€HHE OIUCATElIbHOH, CHCTEMaTU3UpYIOLIeH, OOBSICHUTENBHON U
MPOTHOCTUYECKON (YHKIMHA (PU3MUECKOW TEOPUM — MEXAHHKH, MOJIEKYISIPHOH (U3UKH H
TEPMOJIMHAMUKH, POJib (U3NYECKON Teopur B (HOPMHUPOBAHUU MPEACTABIECHUN O (QU3MUECKON
KapTUHE MUPA;

pa3nuyath yCIOBHS NPUMEHUMOCTH Mojeied (U3MUECKUX Tel M TPOLECCOB (SIBICHUIN):
UMHepLUalbHas cucTeMa OTcuéra, abCoNOTHO TBEPAOE TEIOo, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBKCHHE, CBOOOJHOE TMajeHue, aOCONIOTHO yrpyras nedopMarus,
aOCOJIIOTHO YINpyroe M aOCONIOTHO HEYNPYroe CTOJKHOBEHUS, MOJENM ra3a, XHJIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOI0) Teja, WACadbHbIA ra3, TOYEUHbI 3apsii, OJHOPOIHOE
ANEKTPUYECKOE I10JIE;

pa3nuyath ycnoBHs (TpaHHIBI, 00JACTH) MPUMEHMMOCTH (M3WYECKHX 3aKOHOB, IOHUMATH
BCEOOIMi xapakTep (yHJAaMEHTAIbHBIX 3aKOHOB W OTPAHWYCHHOCTH HMCIIOJIb30BAaHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXAHUYECKHE IIPOLECCHl U SBJICHUS, HCIOJIb3ys OCHOBHBIE
MIOJIOKEHUST W 3aKOHBI MEXaHWKH (OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBIKCHHS, (OPMYIBI
KMHEMAaTUKH PaBHOYCKOPEHHOIO JBIJKEHMs, npeoOpa3oBaHus [lamunes ans CKOPOCTH H
repeMenieHus, 3aKoHbl HpIOTOHA, NPUHIKII OTHOCUTENBHOCTH l'anmumiesi, 3aKOH BCEMHPHOTO
TATOTEHMS, 3aKOHBl COXPAHEHMs HUMIIYJIbCa U MEXaHHMYECKOW SHEpPIuH, CBsI3b pabOThl CHIIBI C
W3MEHEHHEM MEXaHWYEeCKOM HHEpruM, YCIOBUS paBHOBECUS TBEPJAOro Tejia), NpPU ITOM
HCIIONB30BaTh MAaTEMAaTUYECKOE BBIPAXKCHUE 3aKOHOB, YKa3blBaTb YCIOBUS IPUMEHHUMOCTHU
¢u3nuecKkux 3aKOHOB: MpeoOpa3oBaHuil ["amuies, BToporo u TpeThero 3akoHOB HpbroTOHAa,
3aKOHOB COXPaHEHUS UMITYJIbCA U MEXaHUUYECKOU DHEPIUH, 3aKOHA BCEMUPHOTO TATOTECHHUS,
aHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOIIECCHI U SBJIEHUS, UCIIOIb3YsI OCHOBHBIE MOJTOXKEHHS
MKT u 3akOHBI MONEKYISIPHON (PU3UKH U TEPMOJUHAMUKY (CBSI3b JaBJICHUS UJEAIILHOTO T'a3a co
CpPEIHEH KMHETUYECKON DHEPruey TEIUIOBOIO JBUKEHUS U KOHLEHTPALUEH €ro MOJIEKYJ, CBA3b
TEMIIEPATypPhl BEIIECTBA CO CPEAHEN KMHETUYECKON YHEPTUEH TEIUIOBOTO JBUKEHUS €0 YaCTHIL,
CBA3b JABJICHUSA UICAIBHOIO ra3a ¢ KOHLICHTPALMEW MOJEKYJ U €ro TEMIIEpAaTypol, ypaBHECHUE
MenpeneeBa—Knanelipona, nepBblli 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUs DSHEPIUU B
TEIUIOBBIX IIpolLeccax), MIPHU OSTOM HCIOJIb30BaTh MAaTEMaTHUYECKOE BBIPAKECHHE 3aKOHOB,
YKa3bIBaTh yCIOBUS IPUMEHUMOCTH ypaBHeHUs1 MeHaeneeBa—Knanelpona;

aHAJM3UPOBATh M OOBSACHATH JJCKTPUUYECKUE SBJICHUS, HMCIIOJIb3YS OCHOBHBIC TOJIOXKEHUS U
3aKOHBI DJIEKTPOJAWHAMHMKHN (3aKOH COXPaHEHMs JJIEKTPUUYECKOro 3apsana, 3akoH Kymona,
MMOTEHIIMATIBHOCTh 3JEKTPOCTATUYECKOTO OIS, IPUHIUIT CYIIEPIO3ULIAN MIEKTPUUECKUX ITOJIEH,
IIPY 9TOM yKa3blBas YCIOBHS NPUMEHHMMOCTH 3akoHa KyioHa, a Takke MpPaKTHYECKU Ba)KHbIE
COOTHOIIIEHUS: 3aKOHbI OMa JJIsl y4acTKa UENH M I 3aMKHYTOM AJIEKTPUYECKOH 1IeNH, 3aKOH
Jxoyns—Jlenna, npasuia Kupxroga, 3axonst @apazes A5 3JIEKTPOIN3a);

OINMCHIBATh (PU3NUECKHE MPOLECCHl U SBJICHMUS, UCIOIb3Ysl BEIMUHUHBI: IIEpEMEIEHUE, CKOPOCTb,
YCKOPEHHE, UMITYJIbC TEJIa U CHCTEMBI TEJl, CHJIA, MOMEHT CHJIbl, JaBJICHHUE, MMOTEHIMAIbHAs
SHEprus, KHHETUYeCKasl SHEPTHsl, MEXaHHUECKasi SHEPIHsl, paboTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIa TPEHMSI, MOIIIHOCTD, SHEPT U B3aUMOIECHCTBUS
Tena ¢ 3emnéil BOM3u e€ MOBEpPXHOCTH, SHEPTHUsl YIPYroi JegopMaluu MpyKUHBI, KOJHMYECTBO
TEIUIOTHI, a0CONIOTHAs TeMmIeparypa Tena, padoTa B TEpMOJMHAMUKE, BHYTPEHHSS SHEPIUs
UCaTHHOTO OJTHOATOMHOTO ra3a, padoTa MAealbHOr0 Ta3a, OTHOCUTENIbHAS BIAXKHOCTh BO3/IyXa,
KIIJ] naeanpHOro TEMI0BOIO ABUTATENS; JIEKTPUUECKOE T10JI€, HAPSHKEHHOCTD DJIEKTPUIECKOTIO
IOJIsI, HANpsDKEHHOCTh IIOJII TOYEYHOIO 3apsAfa WM 3apsDKCHHOIO I1apa B BaKyyMe U B
OUDJIEKTPUKE,  MOTEHIHMAl  DJIEKTPOCTaTUYECKOrO0  IOJIA,  PAa3sHOCTh  IOTEHIUANOB,
JJIEKTPOJABIIKYIIIAsl CHUJIA, CWJIA TOKA, HAINPSOHKEHUE, MOLIHOCTb TOKA, JJIEKTpUYECKas EMKOCThb



IJIOCKOT'0 KOHJIEHCATOPa, COINPOTUBIIEHUE YYaCTKa LIENHU € MTOCIEA0BATEIbHBIM U MapajlIeIbHbIM
COEAMHEHUEM PE3UCTOPOB, YHEPT U AIEKTPUUECKOTO OISl KOHAECHCATOPA;

OOBSICHATE OCOOCHHOCTH NPOTEKaHUs (UIUUECKUX SBICHUN: MEXaHUYECKOe JIBUXKCHUE,
TEIJIOBOE JBM)KEHHE YACTHUIl BELIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JBIKEHHE,
midy3usa, ucnapeHue, KUIIEHWE W KOHJEHcalus, I[UJIaBJI€HHWE W  KpUCTAJUIM3alus,
HaIIPaBJIEHHOCTh TEIUIONEPENAY, 3JEKTPU3alus Tel, SKBUIOTEHLUUAIbHOCTh IOBEPXHOCTU
3apsHKEHHOI0 IIPOBOJHUKA;

MPOBOJIUTH HCCIIEJOBAHUE 3aBHCHUMOCTH OJHOW (DU3MYECKOH BEIMYMHBI OT JAPYroh ¢
HCIOJIb30BAHUEM MPSIMBIX HU3MEPEHUH, IpU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (PUKCHpPOBATh
pe3yabTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BHIEC TPApUKOB C Y4ETOM
a0COJIIOTHBIX MTOTPELIHOCTEH U3MEPEHUH, 1eN1aTh BEIBOJIbI 110 PE3yJIbTaTaM HUCCIICA0BaHMS;
IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIWYMH, IPU 3TOM BBIOMpATh ONTHUMAJIbHBINA
METOJl M3MEPEHMs, OLEHUBATh aOCOJIOTHBIE U OTHOCHUTEIbHBIE IIOTPEIIHOCTH IMPSAMBIX U
KOCBEHHBIX U3MEpPEHUIl;

IIPOBOAUTH OMNbBITHl MO IPOBEPKE MPEIJIOKEHHOW THUIIOTE3bl: IUIAHUPOBATH JKCIEPHUMEHT,
coOHMpaTh SKCIIEPUMEHTAIBLHYIO YCTAaHOBKY, aHAJTM3UPOBATh MOJYUYEHHBIE PE3yJIbTaThl U JIENaTh
BBIBOJ] O CTaTyCe MPEAI0KEHHON TUIOTE3bl;

coOoaTh MpaBmiia 0€30MacHOro TPyJa MpU MPOBEACHUU MCCIEAOBAHUA B paMKax ydeOHOTO
OKCIEPUMEHTa, MPAKTHKyMa W Y4eOHO-HCCIEIOBATEIbCKOW M TPOCKTHOW JEATEIBHOCTH C
UCIOJIb30BAHUEM U3MEPUTEIIBHBIX YCTPOICTB U 1a00paTOpHOro 000py10BAHHUS;

pemaTh pacu€THBIC 3a/la4d C SBHO 3aJJaHHON M HESBHO 3a/laHHOM (PM3UUECKOW MOJENbI0: Ha
OCHOBAaHMHW aHAlIM3a YCJIOBUS OOOCHOBHIBAaTH BBHIOOp (PH3MUECKOW MOJENH, OTBEYAroIei
TpeOOBaHUAM 3aJaud, NPUMEHATh (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJAThI
(GU3NYEeCKUX TEOpUH TPU MCIONB30BAaHMM MAaTEeMAaTHYECKUX METOJOB peIICHUs 3ajad,
IPOBOJIUTh pPacyéTbl HAa OCHOBAaHUM HMEIOIIMXCS JaHHBIX, AHAJIW3UPOBATh pe3yjibTaThl U
KOPPEKTUPOBATh METO/IbI PELICHUSI C YUETOM IMOJIYYEHHBIX PE3YJIbTaTOB;

pemaTh KauyecTBEHHBIE 3aJauyM, TPeOYIoLIMe NPUMEHEHHUs 3HAHUM W3 Pa3HbIX Pa3/iesoB Kypca
¢u3uKK, a TaKKe WHTErpaluy 3HAHUM M3 APYrMX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA:
BBICTPAaUBaTh JIOTMYECKYIO0 LEMOYKY pAaCCYXIEHUH ¢ ONOpod Ha M3YyYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKUE SABICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HaHMUS Uil OOBSCHEHHMS OCHOBHBIX NPUHIUIOB pabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMYECKUX MPOIIECCOB;
IIPUBOANTH PUMEPHI BKJIaZa POCCUICKUX U 3apyOeKHbBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU, B
00BsICHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
aHAJTM3UpPOBaTh W OLCHMBATH IOCIEACTBUS OBITOBOM M TPOU3BOACTBEHHON J1€ATENBHOCTH
YeJIOBEKAa, CBA3aHHOM ¢ (PU3MYECKHMHU IMPOLECCaMH, C MO3UIUM IKOJIOrHYecKoi 0e30MacHOCTH,
MIPEJICTAaBICHU O pAlMOHAJIBLHOM MPUPOJONOIb30BaHUH, a TaKXKe Pa3syMHOM HCIOJb30BaHUU
JOCTH)KEHUHM HAyKU U TEXHOJIOTUM /7S TabHEHIIero pa3BUTHUS YEI0BEUECKOT0 00IIEeCTBa;
MPUMEHATHh pPa3audHbIe CHOCOOBI paboThl ¢ uHMOpMarmeld (U3NIECKOro COACpKaHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH, MPH 3TOM HCIOJIb30BATh
COBpeMEHHbIe MH(pOPMAIMOHHbIE TEXHOJOTUU JJIs TIOMCKA, MepepaboTKH M IpeIbsBICHUS
yueOHOM M HAy4YHO-MOMYJISIpHOM WHGOpMaluu, CTPYKTYpPUPOBAHHUS U HUHTEpIIpeTalnu
uHbOpMalMY, TIOJyYEHHOM W3 pa3iMYHbIX HMCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATh
MoJIy4aeMyro HH(GOPMAIUIO U OLIEHHUBATh €€ T0CTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCSI 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a HCTOUYHUKA MH(OpMaIu;

IPOSBJISITh OPraHU3ALMOHHBIE M IO3HABATEIIbHBIE YMEHHUS CaMOCTOATENBHOIO NMPHOOpETeHUs
HOBBIX 3HaHUI1 B ITpOIECcCe BBIIOJHEHUS IPOCKTHBIX U y4eOHO-UCCIe10BaTENbCKUX PadoT;
paboTaTe B TrpymIme ¢ HCIOJHEHHEM pAa3JIMYHbIX COLMAIBHBIX POJIEH, TUIAHUPOBATh PaboTy
TPYIIIBL, PAMOHAIBHO PACIPENENIATh AEATEIIbHOCTh B HECTAHIAPTHBIX CUTYAIHMsIX, aJeKBATHO
OLIEHUBATh BKJIAJ KaX0T0 U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE PACCMATPUBAEMOM TPOOIIEMBI;
IPOSIBJISIT MOTHUBALMIO K Oynymield mpoecCHOHATBbHONW IESTEIbHOCTH IO CIEHUATIBHOCTSIM
(U3UKO-TEXHUYECKOTO TPOUITSL.



K xonny oOyuenust B I1 Knacce TipeIMETHbIE pPE3ylbTaThl HAa YIIyOJIEHHOM YPOBHE OJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD Y OO YHAFOIITNXCSI YMEHU:

NOHUMATh POJIb (PU3MKH B SKOHOMHYECKOM, TEXHOJIOTMYECKOH, COIMATbHOW W STHYECKOU
cdepax IeATETPHOCTH YEIOBEKa, POJib U MECTO (M3UKH B COBPEMEHHON HAY4YHOH KapTHUHE
MHUPA, POJb ACTPOHOMHUHU B INPAKTUYECKOW IEATEIIBHOCTH YEIOBEKA M JaJbHEWIIEM Hay4dHO-
TEXHUYECKOM pa3BUTHH, 3HAUEHUE ONUCATEJIbHOM, CUCTEMATU3UPYIOIIEH, OObSICHUTEIbHON U
IPOTHOCTUYECKON (YHKUIMH (PU3NYECKON TEOPUM — INMEKTPOJUHAMUKH, CIELUAIbHON Teopuu
OTHOCHUTEJIBHOCTH, KBAaHTOBOW (u3uku, poib Qusnueckoid Teopuu B (HOpMUPOBAHUH
npeAcTaBiIeHui 0 GU3NYECKOM KapTHHE MHpa, MECTO (PU3MUECKOM KapTHHBI MUpa B 0O0ILEM
PSiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX [IPEICTABICHUN O IPUPOJE;

pasinyarh YCIOBHUS NPUMEHUMOCTH Mojelell (U3MYEeCKUX Teld M IPOLECCOB (SBJICHUN):
OJTHOPOJTHOE HJIEKTPUUYECKOE U OJHOPOAHOE MArHUTHOE I0JIs, TapMOHHMYECKHE KoJjeOaHus,
MaTeMaTUYECKUH MAasATHUK, WJCAIbHBIA TNPY)KUHHBIM MasSTHUK, TapMOHUYECKUE BOJIHBI,
ueanbHbIl KoJeOaTeNbHbIH KOHTYpP, TOHKas JIMH3a, MOJENEeH aroma, aTOMHOIO sjapa |
KBAHTOBOM MOJICITH CBETA;

pasinyath yciaoBHs (IpaHMIbI, 00JACTH) NPUMEHMMOCTH (PU3MYECKMX 3aKOHOB, MOHUMATb
BCeoOImuMit XxapakTep (pyHAaMEHTAIBHBIX 3aKOHOB M OTPAaHHYEHHOCTH MCIIOJIb30BAHUS YaCTHBIX
3aKOHOB;

AQHAIN3UPOBATh U OOBACHATH IEKTPOMArHUTHBIE IIPOLIECCH] U SIBJICHUSI, UCIIOJIb3Ysl OCHOBHbBIE
MIOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAMHAMMKU U CHELUAIBbHON TEOPUU OTHOCUTEIBHOCTHU (3aKOH
COXpaHEHHUs DIIEKTPUUECKOro 3apsia, cuna Amnepa, cuia JlopeHna, 3aKoH 2J1eKTpOMarHUTHOU
WHAYKIWY, nipaBuiio Jlenna, csa3p D/1C caMOMHIYKIIMU B 3JIEMEHTE DJIEKTPUUECKOU LIETIH CO
CKOPOCTBIO HM3MEHEHHUs CHJIBI TOKA, IOCTYJAThl CIIELMAJIbHOW TEOPUU OTHOCUTEIBHOCTU
OWHIITEHHA);

aHaAJTM3UPOBaTh U OOBACHATH KBAHTOBBIE IPOLECCHl M SBJICHUS, MCIOIB3YS MOJOKEHHS
KBaHTOBOM (pu3uku (ypaBHeHHe DiHIITeHHA U1 hoTo3(dexTa, nepBblil U BTOPOM MOCTYNATHI
bopa, mnpuHIUI COOTHOIIEHHS HeomnpeaenéHHocTel [el3eHbepra, 3aKOHBI COXpaHEHUS
3apsI0BOIO0 M MAacCOBOTO YHUCENI M DHEPIUU B SIIEPHBIX PEAKLMAX, 3aKOH PaJMOaKTUBHOIO
pacriana);

ONHUCBHIBATh (PU3MUYECKHE TPOLECChl M SIBJIECHUS, HCIOJNb3YS BEIMUYUHBI HANPSKEHHOCTD
IIEKTPUYECKOTO TIOJIS, IMOTEHLIMAN JJIEKTPOCTATHUYECKOTO IIOJIA, Pa3HOCTh IOTEHIIMAJIOB,
AIIEKTPOJBIIKYILAS CUJIa, MHIYKIUS MAarHUTHOTO MOJIs, MarHUTHBIM MOTOK, cuia Awmrmepa,
WHAYKTUBHOCTb, DJJIEKTPOJBMKYIAsl CHJIAa CAMOMHAYKIIMM, DSHEPrus MarHUTHOTO IOJIA
IIPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, MTOJIHAS SHEPTHUs, SHEPTUs MOKOsI CBOOOJHOM
YaCTHIIbI, SHEPTHS U UMITYJIbC (OTOHA, MACCOBOE UUCIIO U 3apsill SApa, SHEPIUs CBA3U AApa;
OOBSACHATH OCOOEHHOCTH MPOTEKaHUS (PU3MUECKUX SIBICHUN: >JIEKTPOMarHUTHAs WHAYKLHUSA,
CAaMOMHJIYKIUS, pPE30HAaHC, UWHTepdepeHIus BOJH, audpakuus, AUCIEPCUS, MOJIHOE
BHYTpEHHEE OTpakeHue, GpoToanekrpuueckuit r3¢pdext (porodaddekr), anbda- u Oera-pacnaabt
a1ep, ramMma-u3iydeHue snaep, pusmueckue NPUHIUIBI CHEKTPAJIbHOTO aHalu3a U padoThl
naszepa;

OTIpeeNATh HalpaBIeHUe UHIYKIIMM MarHUTHOTO TOJISl POBOJHUKA C TOKOM, CUJIbI Amriepa 1
cuibl JlopeHiia;

CTPOUTH U300pa’KkeHHE, CO3/IaBaeMO€e IIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M, U paCCUUTHIBATh €TO
XapaKTEpUCTUKU;

IMPUMEHSTh OCHOBOIIOJArarou[ie aCTPOHOMUYECKUE MTOHATHS, TEOPUH U 3aKOHBI Ul aHalu3a U
00BsICHEHUS! (PU3MUECKUX MPOIIECCOB, MPOMCXOAIINX B 3BE3/aX, B 3BE3IAHBIX CHCTEMax, B
MEXTaJIaKTHIECKOU cpefie; TBMKEeHUS HEOSCHBIX TeJl, SBOJIIONNH 3BE3/1 1 BeenenHoi;
IPOBOJUTH HCCIIEOBAHUE 3aBHCUMOCTEH (PM3UUECKUX BEIMYUH C UCIOJIB30BAHUEM IPSIMBIX
U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOJYYEHHOM
3aBUCUMOCTH (PU3MUYECKUX BEIMUYUH B BHJE TPAPUKOB € y4ETOM aOCOIIOTHBIX MOTPELIHOCTEH
W3MEPEHM, 1eNaTh BBIBOJIBI 110 PE3YNIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEJIUYUH, IPH 3TOM BBIOMpPATh ONTHUMAJbHBIN
METOJ M3MEPEHMs, OLIEHUBATh AOCOIIOTHBIE M OTHOCHUTEJbHBIE IOTPEIIHOCTH TNPSAMBIX H
KOCBEHHBIX U3MEPEHHUH;



MPOBOJIUTH OMBITHl MO MPOBEPKE MPEITOKEHHON THUIIOTE3bl: IUIAHUPOBATH SKCIEPUMEHT,
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBAThH MOJTyYEHHBIC PE3yIbTAThl U JIENIaTh
BBIBO/JI O CTaTyce MPEI0KEHHONW TUIOTE3bI;

OMUCHIBATh METO/IbI OJYYCHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOiroaaTh mpaBuiia O€30MacHOT0 TPy/a MPU MPOBEACHUM MCCIIEIOBAaHUMN B paMKax y4eOHOTro
SKCIIEPUMEHTA, NPAKTHKyMa M Yy4eOHO-HCCIEeIOBATENIbCKOW M TMPOEKTHON JAEATEIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TAOOPATOPHOTO 000PYIOBaHUS;

pelaTh pacu€THble 3aJjaud C SBHO 33JJaHHOM M HESBHO 3aJlaHHOM (M3UYECKOM MOJENblo: Ha
OCHOBaHUHU aHadu3a YCJIOBUA BBIOMpaTh (PU3MUYECKHE MOJENH, OTBEYaloIlhe TPeOOBAHUAM
3a/1a4¥, MPUMEHITh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAThl (DU3MYECKHUX TCOPHIA
IpU HCIOJIb30BAHUM MAaTEMAaTHYECKUX METOAOB peIleHUs 3aaad, MPOBOAUTH pacuéThl Ha
OCHOBaHUM MMEIOUIUXCS JAHHBIX, aHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOJIbI
pelIeHus ¢ Y4ETOM MOJyUYEHHBIX Pe3yIbTaTOB;

pemaTh KaueCTBEHHbBIC 3a7auu, TPEOYoIre MpUMEHEHHUsI 3HAaHUN W3 pa3HbIX pa3JiejoB Kypca
Gu3MKY, a TaKKe WHTErpallMi 3HAHUN U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA:
BBICTpAaUBaTh JIOTHYECKYIO IIETIOYKY pACCYKICHHH C ONOpOdM Ha U3YyYEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBJICHNUS,

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHMUS MJi1 OOBSICHEHHS OCHOBHBIX MPUHIUIOB pPabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOHUCTB M TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOAUTH IPUMEPHI BKJIaa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHH;
AHAJIM3UPOBATh M OLEHUBATh TOCJIEICTBUSA OBITOBOW W MPOU3BOJCTBEHHOW AESITENHLHOCTU
YeNI0BEeKa, CBA3AHHON ¢ (PM3NYECKUMU MPOLIECCaMHU, C TTO3UINI IKOIOTUYECKO 06€30MacHOCTH,
MPEACTABJICHUI O PallMOHAIBHOM MPHUPOIOIOIL30BAHUM, a TAK)KE€ Pa3yMHOM HCIIOIb30BaHUU
TOCTHIKEHUI HayKU U TEXHOJOTUH /ISl JalbHEHIIIero pa3BUTHS YeTIOBEUECKOro 00IIeCcTBa;
MPUMEHATh Pa3UYHbIe CHMOCOOBI paboThl ¢ WHpOpMaIUell (U3NUECKOTO COIEpKaHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTUH, MPU ATOM HCIOJIB30BaTh
COBpeMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTHUHU ISl TOMCKA, MEepepabOTKH W TPEIbsSBICHUS
yueOHOM ¥ HAYYHO-TIOMYNSAPHOW HHQPOPMAIMH, CTPYKTYPUPOBAaHUS U HMHTEPIpPETAlUU
uHpOpMaIMK, TOJYYCHHOM W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH
NnoNydyaeMyr0 HMH(OpPMALUIO U OIEHHBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIMXCS
3HAHUH, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHUKA UH(OpMAIIUH;

MPOSIBIISATh OPTaHU3AlMOHHBIC M MO3HABATEIbHBIE YMEHHUS CAMOCTOSITENILHOTO MPUOOPETEHUS
HOBBIX 3HAHHI B MPOIIECCEe BHIMOTHEHUS MPOCKTHHIX U y4EOHO-UCCIIEIOBATENBCKUX padoT;
paboTaTh B TPyNIe C HMCIOJHEHHWEM DAa3INYHBIX COIMATIBHBIX POJIEH, IUIAHUPOBATh PabOTy
TPYIIIBI, PallUOHATILHO PACTIPEACIIATh IEATEIbHOCTh B HECTAHIAPTHBIX CUTYAITUAX, aJICKBATHO
OIICHUBATh BKJIA]] KaXI0TO U3 YYACTHUKOB TPYIIIHI B PEIICHNE pacCMaTpUBaeMO IPOOIIEMBI,
MIPOSIBJIATE MOTHBAIMIO K Oyaymied mpodecCHOHATbHON NEATeTbHOCTH IO CIEeIHATbHOCTSIM
(UBUKO-TEXHUUECKOTO MPOUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Koan4decTBo 4acoB DJIeKTPOHHbBIE
Ne (undposbie)
w/n HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbI Beero Kognpo_ubnme HpﬁaKaneCKﬂe 06pa3oBaTEIbHBIE
padoTsI padoThI pecypesI
Pa3znen 1. HAYYHBIA METO/I IO3HAHUSI ITPUPO/IbI
1.1 HayuHblii MeTOJT TO3HAHUS TPUPOIBI 6 https://educont.ru/
Wroro mo paszneny 6
Pazngen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10 https://resh.edu.ru/
2.3 Craruka TBEpIOTO TEa 5 1 https://educont.ru/
2.4 3aKOHBI COXPAHEHHS B MEXAHHUKE 10 1
Hroro no pasneny 35
Paznen 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 OcCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOPUH 15 1
https://resh.edu.ru/
3.2 TepmonnHamuka. TeninoBble MalTuHbI 20 1
https://educont.ru/
3.3 ArperartHble cocTosiHU BemiecTBa. Da3oBbie nepexoibl 14 1
Hroro no pasneny 49
Paznen 4. 9JIEKTPOJIMHAMMKA
4.1 9H€KTpH'—I€Ci(O€ noiie ; 24 1 https://resh.edu.ru/
4.2 [TocTOSHHBIN NEKTPUYECKUI TOK 24 1
https://educont.ru/
4.3 Toku B pa3mUYHBIX cpeax 6
Hroro mo pazneny 54

Paznea 5. PU3HUYECKHWI MPAKTUKYM




5.1 Du3nYeCcKuil TPAKTUKYM 16 16 ‘ https://resh.edu.ru/
Hroro mo pazueny 16
PesepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KITACC

Ne i/

HaumenoBanue pa3aesioB 1 TEM IIPOrpamMmMabl

Pazpnen 1. JIEKTPOJAUHAMUKA

1.1
1.2

MaruauTtHoe 1oJje
DneKTpoOMarHuTHast UHIYKIUS

Uroro no pazneny

Pa3nea 2. KOJIEBAHUSA U1 BOJIHbI

2.1
2.2
2.3
2.4

Mexanndeckue KojieOaHus
DNEKTPOMAarHUTHBIE KOJICOaHUS
MexaHudecKre U 3JEKTPOMArHUTHBIC BOJTHBI
OntHka

Hroro no pazneny

KoanuecTBo 4acoB

JJIeKTPOHHbIE

Bcero

14
13

27

10
15
10
25

60

KoHTpoJbHbIe

padoThI

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTH

IIpakTH4eckue

padoThI

(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

https://resh.edu.ru/
https://educont.ru/

https://resh.edu.ru/
https://educont.ru/

3.1 OcHoBrl CTO 5 1 https://resh.edu.ru/
Hroro no pasneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynssipHO-BOITHOBOM AyaJln3M 15 https://resh.edu.ru/
4.2 dusnka atoMma 5 https://educont.ru/
4.3 @du3nKa aTOMHOTO SApa ¥ 3JIEMEHTAPHBIX YaCTHUIL 5
Hroro no pasneny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
5.1 DneMeHTHl aCTPOHOMUU U acTPOPU3UKU 12 https://resh.edu.ru/




Uroro no pazueny 12
Pazzea 6. PU3HUYECKHUI MPAKTUKYM
6.1 ‘ ®du3MYecKHil NPaKTUKYM 16 16 https://resh.edu.ru/
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IIOBTOPEHUE
Cuctemartu3zanus 1 0000IIeHUE TPEIMETHOTO
COZIep’KaHMUs H OIIbITA IESTEIBHOCTH,
7.1 . 15
nprOOPETEHHOTO pU M3ydeHnHU Kypca pusuxu 10
— 11 kmaccoB
Htoro no pazneny 15
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Nucrpykrax no Th. ®usuka —
¢dbyHIaMeHTallbHasl HayKa O IPUpPoOjie

01.09.2023

Hayunblif MeTo1 TO3HAHUS ¥ METO/IbI
UCCIIeTOBaHMs (PU3MUECKUX SBICHUIN
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
no3HaHus npuposl. Habmonenue u
HKCIEPUMEHT B (hU3UKE

CrniocoOsl u3mMepeHus: GU3NYECKUX BETUIHH

02.09.2023

04.09.2023

05.09.2023

AOGCoIt0THAs M OTHOCHUTENbHAS TIOTPEIIHOCTH
U3MepeHuil PU3NYECKNX BETUUNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3UKN B JOPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MHpPa, B TPAKTUYECKON
NEeITEeIbHOCTH JII0IEH

Mexanndeckoe apmkenue. Cucrema oTcyera.
OTHOCHUTENBLHOCTh MEXAHHYECKOT'O
newkenus. [Ipsimast u oOpatHas 3agaun
MEXaHUKH

06.09.2023

08.09.2023

09.09.2023

Panuyc-BekTop MaTepuaabHON TOUKH, €T0
MIPOEKIIMH Ha OCU KOOpAHHAT. TpaeKTopusl.
Ilepememenue. Cxopocts. X npoekuuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucanne paBHOMEPHOTO

11.09.2023

12.09.2023

https://resh.edu.ru/
https://educont.ru/

https://resh.edu.ru/
https://educont.ru/




pr[MOJ’IHHCﬁHOFO JBWKCHUA

10

11

12

CiioxkeHne nepeMeeHnil 1 CKOPOCTEH.
Pewenue 3anau

HepaBHomepHoe nBuxenre. MrooBeHHas
cKopocTh. Yckopenue. [Ipamoinuneitnoe
JIBIKEHUE C TOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue MpsIMOIMHEHHOTO
JIBM)KEHUS! C IOCTOSIHHBIM YCKOPEHUEM

13.09.2023

15.09.2023

16.09.2023

13

14

15

CBoOoaHoe majieHre. Y CKOpeHue
CcBOOOHOTO MajcHMS. 3aBUCHMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI OT
BpPEMEHU U UX rpaduku

JIBr>keHue Tesia, OpOIIeHHOTo MO YIJIOM K
TOPU30HTY

KpuBonmHeliHoe aBuxkenue. J[BH>KeHUE 1O

OKPYKHOCTH. VYrnosas u nuHEeHHas CKOPOCTh.

[Tepuon m yacrota. LleHTpOoCcTpEeMUTENBHOE U
IIOJIHOE YCKOPEHHE

18.09.2023

19.09.2023

20.09.2023

https://resh.edu.ru/
https://educont.ru/

16

17

KonrtponsHas padora no reme "Kunemaruka"
IIepBeb1if 3ak0oH HproTona. MHEpuManbHbIe
cucremsl orcuéra. [IpuHIun
OTHOCHUTENBHOCTH [ anmuies.
HeunepunanbHble CUCTEMBI OTCYETA

22.09.2023

23.09.2023

18

19

20

Cuna. PaBHOe#cTBYIOIAs crila. Bropoii
3akoH HerotoHna. Macca
B3aumoneiicteue ten. Tperuii 3aKk0H
Herorona

[IpuHnnn cynepnio3unuu cuil. Pemenne
3a/1a4 Ha IpUMEHEeHue 3aK0OHOB HproToHa

25.09.2023

26.09.2023

27.09.2023

21

3aKOH BCEMHUPHOTO TATOTEHUS.
DOKBUBAJIEHTHOCTh IPABUTALIMOHHON U

29.09.2023

https://resh.edu.ru/
https://educont.ru/




WHEPTHOU MaccChl

22

23

24

Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
naJIeHUs

JIBu>keHHE HEOSCHBIX TET U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KocMU4ecKasi ckopocTb. 3akoHbl Keruiepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

30.09.2023

02.10.2023

03.10.2023

25

Cuia tpenus. [Ipupoaa v BUabI CUI TPEHUS.
JIBH>KEHUE B JKUJIKOCTH U Ta3e ¢ YYETOM
CUJIBI COIIPOTUBIICHUS CPEAbBI

04.10.2023

26

JaBnienue. ['uapocraTuueckoe JaBiICHUE.
Cuna Apxumena

06.10.2023

27

28

AOCOIIOTHO TBEPAOC TCJIO. HOCTynaTeHBHOG
1 BpalllaTCJIbHOC ABMXXCHUEC TBEPAOIro TCIa

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalcHus.

IIneyo cniabl

07.10.2023

09.10.2023

29

30

CnoxxeHue Cuil, IPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TskecTH Tena. Y ciaoBus
paBHOBECHSI TBEPJIOTO Teja. Busl
paBHOBECHs

Pemenue 3agau

10.10.2023

11.10.2023

https://resh.edu.ru/
https://educont.ru/

31

KonTponbhas padota no teme "J{[uHamuka.
Crartuka TBepnoro rena'

13.10.2023

32

33

Hmnynbc MaTepHaibHON TOYKH, CUCTEMBI
MaTepI/IaIII)HBIX TOYCK. HeHTp MaCC CUCTCMBbI
MaTepHaAIbHBIX ToueK. Teopema 0 IBUKCHUN
[IEHTpa Macc

I/IMHYJ'II)C CUJIBI 1 U'BMCHCHHUE UMITYJIbCA TEJla.

3aKoH COXpaHEHUs UMITyJbca. PeakTuBHOE
NBIDKEHHE

14.10.2023

16.10.2023

https://resh.edu.ru/
https://educont.ru/




34

MoOMeHT UMITyJIbCa MaTepUaAIbHOW TOUKH.
[Ipencrasnenue o COXpaHEHUM MOMEHTA
UMIIYJIbCa B IIEHTPAIBHBIX MOJISX

17.10.2023

35

36

37

38

39

Penrenue 3anau

PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHun. ['padudeckoe npeacraBieHue
paboThI cHTbl. MOIITHOCTE CHITBI

Kunernueckas sueprus. Teopema o6
W3MEHCHHH KHHETHYECKOW YHEPTUHU
MAaTepHATbHON TOUKHU

[ToreH1manpHbIE U HEMIOTEHIIMAJIbHBIE CUJIBI.
ITorenumaneHas sHeprust. Bropas
KOCMMYECKasi CKOPOCTh

TpeTBH KOCMHYCCKaA CKOPOCTh. CBs13b
pa60TI)I HCIIOTCHIUAJIBHBIX CHUJI C
W3MEHEHHEM MEXaHHMYECKOM OHEPIrUun
CHCTEMEI TeJI. 3aKOH COXpPaHCHUMA
MEXaHU4YEeCKOH OHEPTIUn

18.10.2023

20.10.2023

21.10.2023

23.10.2023

24.10.2023

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyiuu s UieaibHOM
AKUJKOCTU

25.10.2023

https://resh.edu.ru/
https://educont.ru/

41

42

43

44

KonrtpomnsHas pabota no teme "3akoHsbl
COXPAaHEHHUs B MEXaHHKe"

Pa3BuTue npeacraBieHuii 0 npupoie
TeraoThl. OcHOoBHBIC nonoxeHuss MKT.
Juddy3us. bpoyHoBckoe ABMKEHNE
Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX
Ten. XapakTep JBHKEHHS U B3aUMOJICHCTBUS
YJacTHI[ BEIIEeCTBA

Macca u pazmepsl MOJIEKYIT (aATOMOB).
Komugectso BemectBa. [locTostHHAs

27.10.2023

7.11.2023

8.11.2023

0.11.2023

https://resh.edu.ru/
https://educont.ru/




ABorajzipo

45

Temneparypa. TemnoBoe paBHoBecue. [lIkana

Henbcus 11.11.2023
46 Pemenue 3amau 13.11.2023
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI 14.11.2023
48 YpaBuenue MenaeneeBa-Knanerpona.
Pewenue 3amau 15.11.2023  https://resh.edu.ru/
49 AbcomroTHas TemrepaTypa. 3akoH JlanpToHa https://educont.ru/
17.11.2023
50 M3ormporieccsl B HcalbHOM rase ¢
TTOCTOSTHHBIM KOJIMYECTBOM BEIIICCTBA 18.11.2023
51 I'padmueckoe mpencTaBiIeHIE H30MTPOIIECCOB:
M30TEepMa, U30X0pa, H300apa 20.11.2023
52 OcnoBHoe ypasaenne MKT 21 11.2023
53 Pemenne 3agau 22.11.2023
CBs3b a0CONIOTHO TeMmepaTypbl
54 TEPMOJUHAMHYECKON CUCTEMBI CO CpeaHel https://resh.edu.ru/
KHHETUYCCKOW dHEPTUEH MOCTYMaTEIHbHOTO 24.11.2023  https://educont.ru/
TETUIOBOTO JABMKEHUS €€ YaCTHI]
55 O06o001IeHre U cucTeMaTU3aIysa 3HaHUH 110
teme "OcHoBbl MKT" 25.11.2023
56 Kontponbras padota mo teme "OCHOBBI
MKT" 27.11.2023
TepMmonnHamudeckas cucrema. 3ajaHue
| e yonoudh o T ocros st
: 28.11.2023  https://educont.ru/

[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYEHUs] BEJIMYMH, ONIMCHIBAIOIIUX €€ Ha




MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBombHas penakcanus T/]
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

29.11.2023

59

60

MO,I[CJ'IB NACaJIbHOI'O rasa B TCpMOJUHAMUKE.

VYcnoBus TPUMEHUMOCTH 3TOM MOAEIHU

Ypasuenue MeHneneena-Kianelpona u
BbIpa)KEHUE sl BHYTPEHHEN SHEPTUU

01.12.2023

02.12.2023

61

62

BripakeHue 17151 BHYTpEHHEH SHEPTUn
OJTHOATOMHOTO HEaIbHOTO ra3a.
KBa3ucraTiueckue U HeCTaTHIECKUE
MIPOIIECCHI

DnemeHTapHas paboTa B TEPMOJAMHAMUKE.
Brraucnienune pabotsl 1o rpaduky mpouecca
Ha pV-nuarpamme

04.12.2023

05.12.2023

63

Ternnonepenaya kak criocod M3MEHEHUS
BHyTpeHHel sHeprun TJ1 cuctemsl 6e3
COBEpIIEHHSI pabOThI

06.12.2023

64

65

KOHBGKHI/IH, TCILIOIIPOBOAHOCTD, U3JIYUCHUC

KommuectBo TennoTel. TemIoéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIUIOEMKOCTH
BEIIECTBA. Y IeTbHAs TEIJI0Ta CTOPAHUS
TOILIMBA

08.12.2023

09.12.2023

66

67

68

69

Pacué€r xonuyecTBa TEIIOTHI IPU
Teroneperaye

[Tonsatue 06 agunabatHoM mporecce. [lepBoiit
3aKOH TEPMOJUHAMUKHI

KomnnuecTBo TemnoTel u paboTa Kak Mepbl
U3MEHEeHUs1 BHyTpeHHel sHepruu T /1
CUCTEMBI

BTopoii 3ak0H TepMOJIMHAMUKY JJ1s1

11.12.2023

12.12.2023

13.12.2023

https://resh.edu.ru/
https://educont.ru/

https://resh.edu.ru/
https://educont.ru/




PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
HeoOpaTUMOCTh MPUPOTHBIX MTPOIIECCOB

[TpuHIMIIBI AEACTBUS TEIJIOBBIX MALVH.

15.12.2023

70 KT 16.12.2023  https://resh.edu.ru/
https://educont.ru/
71 Makcumansnoe 3Hagenue KII/I. Iuxn Kapro 18.12.2023
72 Pemenue 3amau 19.12.2023
.3 DKOJIOTHYECKHE acneIle:lf HCIIOIL30BaHUsA https://resh.edu.ru/
TEIIOBBIX IBHUTareiieil. TemioBoe
5 A a1 . 1 20.12.2023  https://educont.ru/
3arpsi3HEHUE OKPY>KaIOIIEH Cpelibl
74 Pemenne 3amaq 22122023
75 O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
teme "Tepmoaunamuka. TemioBbie MammHb" 23.12.2023
76 KonTponbhas padota no teme
"TepmonnHamuka. TenaoBsle MaIMHbI" 25.12.2023
[TapooOpa3zoBaHue 1 KOHJEHCAIIHS.
77 Hcnapenue u kunenue. Y neiibHask TEILUIOTa 26.12.2023
napooOpazoBaHUs
HacriiieHHbie U HEHACHIIIEHHBIE MapPhI.
KauecTBeHHas 3aBUCUMOCTB IIOTHOCTH U
JaBJICHUS HACBIIIEHHOIO I1apa OT https://resh.edu.ru/
78 TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BhEMaA 27.12.2023 https://educont.ru/
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh A
TEMIIEPATypPhI KATICHUS OT JIaBJICHUS B
KUIKOCTH
79 BraxxnocTs Bo3ayxa. AGCOMOTHAS U
OTHOCHUTEIbHAs BIa)KHOCTh 29.12.2023
80 Nuctpykrax no Th. Pemenue 3anau 09.01.2024
81 Tsépnoe teno. Kpucrammueckue u https://resh.edu.ru/




82

amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpHUCTAJIJIOB

[InaBneHue u Kkpuctauu3anus. Y aesbHas
terwioTa iasneHus. Cyoaumarus

10.01.2024

12.01.2024

83

Hedbopmarnuu TBEpAOTO Tena. PacTsokeHue u
cxkarue. Casur. Moayne FOnra. [Ipegen

ynpyrux aedopmanuii

13.01.2024

84

TennoBoe pacIMpeHue KUIKOCTEN 1
TBEPBIX TET. AHTAPMOHU3M TEIUIOBBIX
KoJe0aHui YacTull BEllecTBa

15.01.2024

85

86

87

[Ipeo6pa3oBanue >HEPTUH B (Pa30BBIX
nepexoiax

ypaBHeHI/Ie TEII0BOro OajaHca

Pemenue 3agau

16.01.2024

17.01.2024

19.01.2024

https://educont.ru/

https://resh.edu.ru/
https://educont.ru/

88

89

90

[ToBepxHOCTHOE HaTsKeHUe. KanusipHbie
siBJIEHUsI. J{aBieHue 1Mo UCKPUBJIEHHON
IMOBEPXHOCTHIO KUJIKOCTU. Popmyia
Jlannaca

O06o001IeHye B cucTeMaTH3aIys 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da3oBble nepexo bl

Kontponbnas padota nmo teme "Arperatasie
cocrosinus BeniectBa. ®a3zoBbie nepexoan”

20.01.2024

22.01.2024

23.01.2024

https://resh.edu.ru/
https://educont.ru/

91

DIIeKTpU3anus TeJl U €€ MPOSBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
AJIEKTPUYECKUX 3apsaoB. [IpoBoaHUKH,
JUAJIEKTPUKU U TTOIYIPOBOTHUKHI

24.01.2024

92
93

DneMeHTapHbIN MIEKTPUIECKUH 3apsil. 3aKOH
COXPaHEHHMs NIEKTPUUECKOT0 3apsiia

B3anmoneiicteue 3apsanoB. Toueunbie

26.01.2024

https://resh.edu.ru/
https://educont.ru/




3apsabl. 3akoH Kynona

27.01.2024

94

Pemrenue 3amau

29.01.2024
95 Dnekrpuueckoe nose. Ero neiictBue Ha
AIEKTPUICCKUE 3aPsIJIbI 30.01.2024
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIs.
9% [Tpo6usrii 3apsia. JInauM HAIPsSKEHHOCTH
AIEKTPUIECKOTO ToJIs. OTHOPOTHOE 31.01.2024
AIIEKTPHUYECKOE TI0JIE
97 [ToTeHIaTBPHOCTH SIEKTPOCTATHYECKOTO
moJisi. Pa3HOCTh MOTEHITMAIIOB 1 HAIIPSKEHUE 02.02.2024  https://resh.edu.ru/
[ToTrenumanpHas SHEPrUs 3apsia B https://educont.ru/
98 aNeKTpocTaTuyeckoMm mnosie. [loTennnan 03.02.2024
AIIEKTPOCTATUYECKOTO TTOJIS
CBs3b HAPSHKEHHOCTH TOJIS M Pa3HOCTH
99 MOTEHIIUAJIOB [Tl 3JIEKTPOCTATHYECKOTO 05.02.2024
0TSt
100 [TpuHIUT CYTIePIIO3UIINH PITEKTPUIECKUX
nosieu 06.02.2024
101 Pemrenne 3amau 07.02.2024
[Tone Toueunoro 3apsina. [lone paBHOMEpPHO
102 .
3apsHKEHHON cdepsl 09.02.2024
[Tone paBHOMEPHO 3apsHKEHHOTO TT0 00BEMY
103 mapa. [lone PaBHOMEPHO 3apsKEHHO 10.02.2024
0EeCKOHEYHOM! MIOCKOCTH
I https://resh.edu.ru/
POBOIHUKH B 3JIEKTPOCTATHIECKOM IIOJIE. _
104 YcnoBue paBHOBeCHUs 3aps0B 12.02.2024 https://educont.ru/
105 JIMDIEKTPUKH U TIOTYIIPOBOHUKH B
AIEKTPOCTATHUECKOM IT0JIE 13.02.2024
Konnencarop. D1eKTpoéMKOCTH
106 .
KOH/JIEHCATOPa. DIIEKTPOEMKOCTD IIIOCKOTO 14.02.2024




KOHACHCATOpa

107 [TapannensHOE COeTMHEHNE KOHICHCATOPOB 16.02.2024
108 IlocaenoBaTenbHOE COEIUHCHUE https://resh.edu.ru/
KOHJICHCATOPOB 17.02.2024  https://educont.ru/
109 DHeprus 3apsH>KeHHOT0 KOHJIEHCATopa 19.02.2024
110 Pewenue 3amau 20.02.2024
111 JIBr>keHue 3apsKEHHOM YacCTHULIBI B https://resh.edu.ru/
OJTHOPOJTHOM 3JICKTPHYECKOM I10JIe 21.02.2024  https://educont.ru/
112 Pewenue 3amau 24.02.2024
113 O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
Teme "DnekTpuueckoe mose"” 26.02.2024
114 KontponbHas paboTa mo teme
"DnexTpuueckoe mose" 27.02.2024
Cuita Toka. IlocTostHHEBIH TOK. Y CIIOBUS
115 CYLIECTBOBAHMSI IOCTOSTHHOTO 28.02.2024
ANEKTPUIECKOTO TOKA
116 Wctounuku Toka. Hanpsixkenne u 3/1C 01.03.2024
117 3akoH OMa U1t yJacTKa LETH.
DNEKTPUUECKOE COMPOTUBIICHHE 02.03.2024  https://resh.edu.ru/
3aBHCUMOCTb CONIPOTUBIIEHUSI OJHOPOIHOTO https://educont.ru/
118 MPOBOJIHUKA OT €r0 JIMHBI U MJI0IIAI1 04.03.2024
MTOTICPEYHOTO CEUCHHUS
119 VY aensHOe CONPOTUBIICHHUE BEIIECTRA.
Pemenne 3amau 05.03.2024
120 [TocmenoBarenpHOE, TAPATUICTHLHOE,
CMENIaHHOE COETMHEHUE TPOBOIHUKOB 06.03.2024




Pacuér pa3BeTBIEHHBIX NEKTPUUECKUX

https://resh.edu.ru/

121 neneit. [Ipasuna Kupxroda 09.03.2024  https://educont.ru/
122 Pemenue 3amau 11.03.2024
123 Pabota snekTpuueckoro Toka. 3akoH JIkoyis https://resh.edu.ru/
— Jlenna 12.03.2024  https://educont.ru/
124 Pemenue 3amau 13.03.2024
125 MOoOIIHOCTB 3JIEKTPUYECKOTO TOKA. TernnoBast https://resh.edu.ru/
MOIIHOCTb, BBIICIIIEMasi Ha PE3UCTOPE 15.03.2024  https://educont.ru/
126 Pewenue 3amau 16.03.2024
197 O/1C u BHyTpEeHHEE CONPOTUBIICHUE
WCTOYHUKA TOKa 18.03.2024 = https://resh.edu.ru/
128 3axon OMa i OJIHO# (3aMKHYTO) https://educont.ru/
AIEKTPUUECKOM 1eTH 19.03.2024
129 Pemenue 3amau 20.03.2024
130 MOoOIHOCT, UCTOYHHKA TOKA 99 03.2024
131 K https://resh.edu.ru/
OPOTKOC 3aMbIKAHME 01.04.2024  https://educont.ru/
132 Konnencarop B ienu mocTOSSHHOTO TOKA 02.04.2024
133 Pemrenue 3anau 03.04.2024
134 Pemenue 3agad mo teMe "IlocTOSHHBIN
AIEKTPUYECKUN TOK" 05.04.2024
135 Pemenne 3agad no teme "IlocToSHHBIN
AIEKTPUICCKUN TOK" 06.04.2024
136 Pemenue 3amau mo teme "I1ocTOSTHHBII




AJIEKTPUYECKUM TOK"

08.04.2024

137

138

O600611eHre U cucTeMaTu3alus 3HaHUu# 110
teme "[1oCTOsSHHBIN 31eKTpUuYecKuil TOK"
KonTponbnas padota mo Teme "IlocTostHHBIN
AJIEKTPUYECKUM TOK"

09.04.2024

12.04.2024

139

DneKTpuueckas MPOBOAUMOCTh PA3INYHBIX
BELIECTB. DJIEKTPUUECKUI TOK B METaJlJIaX.
CBepXnpoBOJIMMOCTD

13.04.2024

140

DNEeKTpUYECKHI TOK B pacTBOpax U
pacmiaBax 3JeKTpoauToB. 3akoHbl dapanes
JUIS SJIEKTPOIIU3a

15.04.2024

141

DnekTpuyeckuil Tok B razax. [lmazma

16.04.2024

142

143

OnexkTpuyeckuil TOK B Bakyyme. BakyymHbie
puOOpHI

DNEeKTPUUECKUN TOK B MOIYIPOBOAHUKAX

17.04.2024

19.04.2024

144

145

[TonynpoBoIHUKOBBIE TPUOOPHI

@uU3NYECKU NPAKTUKYM II0 TEME
"M3MepeHne cuibl TOKa U HalpsDKEHUS B
L[E€NU MOCTOSIHHOT'O TOKa MPU MOMOIIN
aHAJIOTOBBIX U LHU(POBBIX U3MEPUTEIBHBIX
nprOopoB" unu "3HaKOMCTBO ¢ IIUPPOBOI
nabopatopueit o ¢pusuke. [Ipumeps
M3MEpeHUsT PU3UIECKUX BEITHIUH TIPH
MOMOIIIM KOMITBIOTEPHBIX JaTYUKOB"

20.04.2024

22.04.2024

https://resh.edu.ru/
https://educont.ru/

146

147

®uznueckuil NpakTUKyM 1o Teme "M3yuenne
HEPAaBHOMEPHOI'O JIBUKECHUSA C LENbIO
ONpeIETIeHUSI MTHOBEHHOU CKOpOCTH"

@uU3NYECKUI NPAKTUKYM IO TEME
"N3mMepeHue yCKOpeHHUsl Ipu

23.04.2024

24.04.2024




148

MPSMOJTMHETHOM paBHOYCKOPEHHOM
NBIOKEHUHY 10 HAKJIOHHOM IUVIOCKOCTH' MIIH
"HccnenoBanue 3aBUCUMOCTH IMYTH OT
BPEMEHHU NIPU PABHOYCKOPEHHOM JBUKEHUU"

Pu3NYECKU IPAKTUKYM 110 TEME
"U3mepeHune ycKopeHust CBOOOHOTO
najgenus” win "M3yueHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

26.04.2024

149

150

151

®uznueckuil NpakTUKyM 1o teme "M3yuenue
JBUKEHMSI T€Ja 110 OKPY>KHOCTH C
MIOCTOSIHHOM 110 MOAYJI0 CKOPOCThIO" MIIN
"UccnenoBanne 3aBUCUMOCTH TIEPHO/IA
oOpallieHus KOHMYEeCKOro MasiTHUKA OT €ro
napamerpoB"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHune paBHOIEHCTBYIOLIEH CUJIBI ITPU
JBYKEHUH OpycKa 10 HaKJIOHHOU
miockocty" min "lIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHHU JIBH)KEHUS Opycka
10 HAKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccrosiHue oT ero macchol"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BOHUKAIOIINX B IIPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
niu "M3ydeHne ABM>KEHUS CUCTEMBI TEIL,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuit 610K"

27.04.2024

29.04.2024

30.04.2024

152

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue ko3 puirienTa TpeHus mno
BEJIMYMHE yTIIOBOTO KO3 PUIeHTa
3apucumoct Frp(N)" miu "MccnenoBanue
JBM>KEHUs OpycKa 110 HaKJIOHHOM TJIOCKOCTH

03.05.2024




C IepeMeHHBIM K03 dUIIMeHTOM TpeHus"
unu "V3ydeHue IBUKEHUS Tpy3a Ha Baly C
TpeHueM"

153

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPAOrO TeJa, UMEIOIIETO OCh BpaleHUs"
niu "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOLIETO
IJI0aas Onops"

04.05.2024

154

155

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepenue ummynbca Tejaa o TOpMO3HOMY
nyta" unu "M3MepeHue cuibl TArU, CKOPOCTU
MOJIENIN HIIEKTPOMOOHIISE 1 MOIITHOCTH CHJIBI
Taru" niu "CpaBHEHUE U3MEHEHMSI UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" HIIH
"HccnenoBanue COXpaHeHUsl UMITYJIbca IPU
ynpyrom B3aumozeicteun" i "Msmepenne

KHUHETHYECKOM 9HEPTHUHU TCJia 10 TOPMO3HOMY
"

yTH
duznyeckuil npakTukyMm no teme "M3ydyenue
M30TEPMHUECKOT0 Ipolecca (PeKOMEHI0BaHO
WCIIOb30BaHKue udpoBoi nadbopatopun)"
niu "M3ydeHne n30X0pHOro nporecca’ uim
"N3yuenue nzobapHOTo mporecca’ win
"[IpoBepka ypaBHEHUs coCTOSIHUSA"

06.05.2024

07.05.2024

156

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue yaenpHol Tenno€MKoCcTU" Ui
"HccnenoBanue nporecca OCThIBaHUS
Bemectsa" wim "HcciaenoBanue agnabaTHOroO
npouecca" unu "M3ydenne B3auMOCBSI3H
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHUS U TEMITEPATypPhl KATICHHS
JKUIKocTen"

08.05.2024




157

158

159

®dusznyeckuil mpakTukyM 1o teme "M3ydyenue
3aKOHOMEPHOCTEN UCIIapeHUsl JKUAKOCTENH"
unu "M3mepenue yaeinbHON TeIIOThI
I1aByieHus Jabpaa" win "M3yuenue cBONCTB
HACBHILEHHBIX MapoB" win "M3mepenue
a0COIOTHON BIAKHOCTH BO3/yXa U OLIEHKA
Macchl mapoB B nomeniennn". Mamepenue
Kod((UIIMeHTa TOBEPXHOCTHOTO HATSKCHUS

@uU3NYECKU IPAKTUKYM 110 TEME
"HaG:roienre npeBpalieHus: SHEpruu
3apsHKEHHOT0 KOHJIEHCATOPA B SHEPTHIO
n3iydeHus ceeroanoaa’ wiu "Mzyuenue
IIPOTEKAHUs TOKA B LIENH, COACPKALICH
koHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHLMAJIOB (HAIPSKEHUS) IpU
MOCJIEIOBATEILHOM COSIMHECHUH
KOHJIEHCaTOpoB"

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue cMeIIaHHOTO COETMHEHUS
pesuctopoB" unu "M3Mepenue ynenbpHOro
COTIPOTUBIIEHUS TIPOBOIHUKOB" HITN
"HccnemoBadHue 3aBUCUMOCTH CUIIBI TOKA OT
HaMPsKEHUS U1 JIaMIThl HAaKaTMBaHUs"

10.05.2024

11.05.2024

13.05.2024

160

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaGmronenue anextponusa" uim
"U3mepenue 3apsiaa 0THOBAJIEHTHOTO HOHA"
nin "UccienoBanue 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temneparypsl” win "CHATHE BOJIBT-
aMIIepHOM XapaKTepUCTUKH auozaa"

14.05.2024

161

PeseprubIil ypok. O60061eHIE 1
CUCTEeMaTH3aIvsl 3HAaHUH 110 TeMe
"Kunemartuka", "JInnamuka"

15.05.2024
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163

164

165

PesepBHbIil ypok. O6001IeHIE 1
cucTeMaTtu3alus 3Hanui no teme "CraTuka
TBepaoro Tena'", "3akoHbl COXpaHEHUS B
MexaHuke"

PesepBHelit ypok. O000IICHHE 1
cucTeMaTu3anus 3Haguil no teMe "OCHOBEBI
MOJICKYJIIPHO-KUHETUUECKOU SHEPTUn"

PesepBHelil ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HAaHUH 110 TeMe
"Onextpuueckoe none", "TlocrosHHbBIN
aeKTpudecKuit Tok", "TOKH B pa3iuyHbIX
cpenax"

HroroBas koHTpoIbHAs paboTa

17.05.2024

18.05.2024

20.05.2024

21.05.2024

166

PesepBHrlit ypok. O6001eHNE 1
cHCTeMaTHu3alus 3HaHUH 110 TEME
"Tepmonunamuka. TernaoBbie MalIuHbI"

22.05.2024

167

PesepBHblil ypok. O6001eHNE 1
cucTeMaTHU3alus 3HaHUH 1o Teme
"ArperaTtHble cocTosiHUS BelecTBa. da3oBbie
nepexonl"

24.05.2024

168

PesepBHelIit ypok. O600111eHNE 1
cucTeMaTu3anus 3HAHHUHU 110 TEME
"DnexTpuueckoe nojue"

25.05.2024

169

PesepBHelIit ypok. O60011IeHNE 1
cUCTeMaTH3alus 3HaHUH 10 TeMe
"IIoCTOSIHHBIN IEKTPUUECKUH TOK"

25.05.2024

170

PesepBHriit ypok. O6001IeHNE 1
cucTeMaTu3anus 3Haguii no treMe "Toku B
pa3IuyYHbIX cpenax”

25.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KIIACC

KosaunuyecTBo 4acoB JJIeKTPOHHbIE
Ne aTa H(PpoBLIE
/i Tema ypoka Beero KonrTpoabubie IlpakTuueckue fI[Sy‘IEHl/Iﬂ gﬁ[?;l;osaTenbnme
padoThI padoThI pecypeb
BzaumoneiicTBre NOCTOSHHEIX MATHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE TOJI€. 1
I'mnote3a Ammepa
Bekrop marautHOM nHAYKUuU. [IpuHimn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON WHTYKITUU
3 MarnuTtHOE 1oJie TPOBOJHUKA ¢ TOKOM. OTBIT 1
Opcrena
4 Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb 1
5 Pemenne 3agau 1
5 [Ipumenenue 3akoHa AMrepa. 1
DNEKTPOU3MEPUTENbHBIE TPUOOPHI
Cuia JlopeHua, e€ HanpaBJlI€eHUE U MOIYJIb.
7 JIBr>keHue 3apsKEHHOW YaCTHUIIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pemienne 3agau 1
9 Pa6ora cunsl Jlopenia 1
10 Pemenue 3amau 1
11 MarsauTHoOE 110JI€ B BENIECTBE. 1
DeppoMarHeTHKH, mapa- U JuaMarHeTUKU
12 OcHoBHBIE CBOIiCTBa (heppOMarHeTUKOB. 1
[Tpumenenue heppoMarHeTUKOB
13 Pemenue 3agaq mo reme "MargutHoe mose" 1
14 Pemenne 3amau no reme "MarautHoe mnose" 1
15 SIBieHMe ANEKTPOMArHUTHOM MHYKIIHH. 1




IToTox BCKTOpa MarHUTHOM HHAYKIOUH

16 OJ1C uHAYKIMN 1

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU 1
®dapanes

18 Buxpesoe anexrpuueckoe nosue. Toku Oyko 1

19 OJ1C uHAYKIMY B ABUKYIIUXCS TPOBOTHUKAX 1

20 Pemenue 3amaq 1

21 ITpaBumo Jlenna 1

29 WuayktuBHOCTh. KaTyika HHAYKTUBHOCTH B 1
LIETTH TIOCTOSIHHOI'O TOKa

23 SBnenue camounaykiuu. J/C 1
CaMOUHYKITUU

24 DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM. 1
DIIEKTPOMArHUTHOE I0JIe

25 Pemrenne 3amau 1

26 O0o001IcHNEe U CHCTEMAaTH3alHs 3HAHUH 110 1
TeMe "DnekTpoarnHamMuKa"

97 'I'<OHTpOJ'H>Ha$I pabota o Teme 1

DneKTpoauHaMuKa"

28 Konebarenpuasg cucrema. CBOOOIHBIE 1
KoJjebanus. ['apMoHYecKre KoaeOaHus

29 KunemaTnueckoe v TMHAMUYECKOE OMMCAHUE 1
KoJIeOaTEIbHBIX IBMKEHNHN
DHepreTudeckoe onrcanue. BoiBo

30 JTUTHAMHYECKOTO OIMMCAHUS TAPMOHHUECKUX 1
KoJIe0aHUH U3 UX PHEPreTHUECKOTO U
KHHEMATHYECKOTO ONMMCAHUS

31 Awmmuintyna u ¢aza konebanui 1
[Tepuon u yactora xonebanuii. [Tepuon

32 MAJIBIX CBOOOIHEIX KOJIEOaHUMI 1

MAaTEMAaTHYCCKOIO MassiTHHUKA. HepI/IO,[[




CBOOOJTHBIX KOJICOAHUH TTPYKUHHOTO
MasiTHUKA

3aryxaromue Konebanus. BeiHyX1eHHbIE

33 1
KosieOanus. Pe3oHanc

34 ABTOKOI€0aHUA 1

35 Pemenue 3amaq 1

36 Ypok-koHpepenius "MexaHndecKue 1
KoJie0aHusl B My3BIKAJIbHBIX HHCTPYMEHTaX"

37 O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110 1
teme "Mexanndeckue kojicoanus"

38 DNEKTPOMArHUTHBIE KOJICOAHMSI. 1
KonebaTenbHbIi KOHTYP
®opmyna Tomcona. CBsi3b aMIUIUTYIbI

39 3apsiaa KOHJIGHCATOpa ¢ aMIUTUTYION CUITBI 1
TOKa B K0JIeOaTeIbHOM KOHTYpe

40 3aK0H COXpaHEHUsS YHEPTHUU B UJICaTbHOM 1
KOJIe0aTeIbHOM KOHTYpE
3aTyxarolye 1eKTPOMarHUuTHhIE KOJIeOaHusl.

41 BbIHyXI€HHBIE DJIEKTPOMATHUTHBIE 1
KOJICOaHMS

42 IlepemenHsbIi TOK. Pe3ucTop u KoHaeHcaTop B 1
[ETNU TEPEMEHHOTO TOKa

43 Karymika HHIyKTHBHOCTH B TIETTH 1
MEPEMEHHOT0 TOKA

44 3akoH OMa JJist SIeKTPUUYECKOM Lenu 1
MEePEMEHHOTO TOKa
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE 1
CHWJIBI TOKA W HAIPSDKESHUS

46 Pe3oHaHC B 25IeKTpUIECKON TIEeTTH 1

47 Pemenue 3agau 1




Wneansubiif Tpanchopmatop. [TpoussoacTso,

48 nepegava u NoTpedIeHue MEKTPUISCKONH 1
SHEPrUu
DKOJIOTHYECKUE PUCKHU TP MIPOU3BOJICTBE

49 anekTpodHeprun. KynbTypa ucnonb30BaHus 1
3JICKTPOIHEPTUU B TOBCEIHEBHOMN KU3HU

50 Pemenue 3amau 1

51 Pemenue 3amaq 1

52 O06o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110 1
TeMe "DJIeKTpOMarHUTHbIE KoJieOaHus "

53 MexaHW4YeCKHEe BOJHBI. XapaKTePUCTUKHU 1
MEXaHHYECKHUX BOJIH

54 CBoliicTBa MEXaHUYECKHUX BOJIH 1

55 3ByK. XapaKkTEpUCTUKH 3ByKa 1

56 Wndpassyk u YABTPasByK. [ymoBoe 1
3arpsi3HEHUE OKPY>Kalolel cpebl

57 Pemienne 3agau 1

58 DneKTpOMarHuTHBIE BOJMHBL. M3myueHue 1
AJIEKTPOMATHUTHBIX BOJIH

59 DHeprus MeKTPOMarHuTHIX BoiH. CBOiCTBa 1
AJIEKTPOMATHUTHBIX BOJTH
[IIkana 371eKTPOMAarHUTHBIX BOJTH.

60 [IpuMeHeHre 31eKTPOMarHuTHBIX BOJIH B 1
TEXHHUKE U OBITY
[TpWHIMITBI PaTUOCBSI3U M TEJICBUICHHUS.

61 Pannonokanusi. DneKTpoOMarHuTHOE 1
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl

62 KOHTp?J'ILHaSI pabora o teme "Konebanus u 1
BOJIHBI

63 Caer. 3aKOH MPSIMOJIUHENHOTO 1

pacrpocTpaHeHHUs CBeTa




Pemrenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA

64 IPSIMOJIMHENHOIO PaclpOCTPaHEHMsI CBETA .
65 Otpaxenue ceta. [lnockoe 3epkano. 1
Cdepudaeckoe 3epKaino
[Ipenomnenue cBera. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN 110Ka3aTeNb IPEITOMIICHHUS.
66 [TomHOE BHYTpEHHEE OTpaKCHHE. 1
[IpenenbHbli yroi NOJIHOTO BHYTPEHHETO
OTpaKeHUS
67 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB 1
OTpaKEHUsI U IIPEJIOMJICHUS CBETA
68 Xop stydeit B mpusMe. Jlucnepceus cBeTa. 1
CroxHbIi cocTaB Oemoro cera. L{pet
69 JInn3pl. DOKYCHOE pACCTOSIHUE U ONITHYECKAs 1
CHUJIA JIMH3BI
70 [TocTpoeHue n300paxeHuii B TMH3aX U UX 1
CUCTEMax. Y BEIMYECHUE JINH3BI
Pemenue 3agau Ha mocTpoeHue
71 N300pa’keHHi, OTy4aeMbIX C TOMOIIBIO 1
JIMH3
72 ['ma3 xak onrtuueckas cucrema 1
73 Pemenune sanad. [Tpenensr MpUMEHUMOCTH 1
reOMEeTPHUYECKON ONTUKU
74 CkopocTb cBeTa M METO/IbI €€ U3MEPEHUs 1
75 Hucniepcust cBera 1
76 WNurtepdepenius ceeta 1
77 KorepeHTHBIE HCTOUHUKH. Y CIIOBHS 1
HAOII0/IeHUs MAKCHMYMOB U MUHUMYMOB
78 Pemenue 3amau 1
79 [Tpumenenne uaTephepeHIIn 1
80 Judpakius ceeTa 1




Hudpaknuonnas pemérka. Y ciaoBue

81 HAOJI0/ICHUS TTIABHBIX MAKCUMYMOB 1

82 Pemenue 3amau 1

83 [TonepedynocTs cBeTOBBIX BOJIH. [lomspusanus 1
cBeTa

84 Pemenue 3amaq 1

85 CBETOBBIC SBJIICHHS B IPUPOIE 1

86 O0o01IeHre U CUCTeMaTU3alus 3HAHUN 110 1
teme "OnTuka"

87 KonTponbhas pabota no teme «OnTHKa» 1
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKH U 1
MIPUHIIAIT OTHOCUTEIILHOCTH

89 [Toctynatel crienuanbHONH TEOPUHU 1
OTHOCUTEIIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJL.
[TpeoOpazoBanus Jlopenma. YcnoBue

90 npuarHHOCTH. OTHOCHUTEIBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHuEe BpEMEHHU U
COKpAIICHHUE JITTHHBI

91 DHeprus U UMNYJIbC PETSITHBUCTCKOM 1
YaCTHIIBI

92 CBsI3b MacChI C SJHEPTHEH U UMITYJTLCOM 1
PENATUBUCTCKON YaCTHUIIBL. DHEPTUS MTOKOS

93 PaBHOBeCHOE TEIJIOBOE M3TyUYCHHE 1

94 3akoH cmenienus: Buna 1

95 I'mnoteza M. Ilnanka o kBaHTax. ®OTOHBI 1

96 OHeprusi 1 UMITYJIbC GOTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akonbl poTtordderra

98 YpasHenue DitameitHa 11t porodrddexra. 1




"Kpacnas rpanuna" ¢pororpdexra

99 Hasnerune cBera. OnbiTel [1. H. JIeObenena

100 BonHoBbIe cBOICTBA YacTHUIL
Bosnbl ne bpoins. [{nuna Bonubl ge bpois

101 U pa3Mephl 00JIaCTH JIOKATU3ALUU
JBUKYIICHCS YaCTHIIBI

102 KopnyckynsipHO-BOJIHOBOH JTyalii3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJIIAX
Crenuduka u3MepeHud B MUKPOMHPE.

104 COOTHOILICHHS HEOPeAeIEHHOCTEN
['eitzenbepra

105 Pemenue rpadudecknx 3agaq

106 Pemenue pacuéTHbIX 3amaq

107 KonTpomipHas padora o Temam: "OCHOBBI
CTO", "KopnycKyJIsIpHO-BOJIHOBOH yanu3m"

108 OMNBITHI O UCCIIEIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra

109 IToctynarsl bopa

110 Bunet ciektpoB. CriekTp ypoBHEH 3HEprun
aToMa Boj0poja

111 CIHoHTaHHOE U BBIHYXKJIEHHOE U3ITydeHUE
cBeTa

112 Jlazep
Hyxnonnas monens siapa I'eitzenOepra-

113 WBanenko. 3apsig 1 MacCOBOE YHUCIIO sAIpa.
H3oTonbl. PagmoakTHBHOCTH
3aKoH paanoakTUBHOTO pacmnana. CBorcTBa

114 MOHHM3UPYIOIIETO U3IydeHus. Brusaue
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3umerpus

115 OHeprus cBs3U HYKJIOHOB B sipe. S nepHble




cuibl. Jledekt maccol siapa. SnepHoie
peakuuu. Snepueie peakTopsl. [IpodieMbr
YIPABJISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCIIEKThI Pa3BUTHUSI SIICPHOM
SHEPIreTUKHU

MeToapl perucTpaIy U UCCICI0BaHMS
DJIEMEHTApHBIX YacThil. OyHIaMEHTATbHBIC
116 B3aUMOJICHCTBUS. bapnoHbI, ME30HBI U
nentoHsl. [Ipencrasnenne o CtanaapTHON
Mozenu. KBapk-Tiit0OHHAss MOJIENb aJIpPOHOB

®usuka 3a npenenamu CTaHIapTHON MOJIEIH.
117 TémHas Marepusi 1 TEMHas1 SHEPIUsl.
EnuncTBO u3nyeckoil KapTHHBI MUpa

Oranbl pa3BUTHS ACTPOHOMHUU. 3HAUCHUE
ACTPOHOMHH

118

[TpruMeHUMOCTh 3aKOHOB (PH3UKH TSI
0OBSICHEHUS IPUPOIBI KOCMHYECKHX
00BEeKTOB. METO Il aCTPOHOMHUYECKHUX
HCCIIeOBaHUM

119

CoBpeMeHHBIE ONTHYECKUE TEIECKOTIHI,
120 paluoTeNecKONbl, BHEaATMOC(hepHas
ACTPOHOMHS

Bun 38é31H0T0 HEOa. Co3Be3nus, SpKue

121 N
3BC3bl, IIJIAHCTHI, UX BUIUMOC IBUKCHUC

Comnneunast cuctema. Comaite. CoHeuHas
122 aKTHUBHOCTH. MicTounuk sHeprun CoHIIa 1
3BE3

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Jnarpamma "cnekTpalibHbIN Ki1acc —
CBETUMOCTB"

124 3Be3/1bI TJIaBHOM MOCIEN0BATEILHOCTH

125 Buytpennee crpoenune 38€31. COBpeMEHHbBIS




MPEJCTABICHUS O TPOUCXOKICHUHN U
spoironu CoJiHIA U 3BE3/1. DTallbl JKU3HHA
3BE3

126

127

128

Mineunsbiii [1yte — Hama [Manaktuka. Turbl
rajakTuk. YEpHble ABIPHI B A1pax rajJakTHK
Bcenennas. Pacinpenue Beenennoit. 3akon
Xab6ma. Teopust bosbiioro B3psiBa.
PenukroBoe uznyuenue

Macmrabnas cTtpykTypa Beenennoil.
MeraranakTuka

129

Hepeménnsie npo6ieMbl aCTPOHOMHH

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"NccneqoBanue MAarHUTHOTO IOJIA
IMOCTOSTHHBIX MarHuToB" win "VccieqoBanue
CBOMCTB (peppOMarHeTUKOB" WIIN
"UccnenoBanue ASMCTBUS TOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM"

131

Du3nUeCcKul IPAKTUKYM I10 TEME
"U3mepenue cunsl Ammepa" win "M3yuenue
3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
win "Onpenenenrne MarHUTHOM HHIYKIIMY Ha
OCHOBE U3MEpEHMsI CUiIbl Ammepa”

132

133

Du3nUeCcKul IPAKTUKYM I10 TEME
"UccnenoBanue sSBIEHUS SJEKTPOMArHUTHON
uHayKnuu'" win "OnpeneneHne HHIYKIUN
BUXPEBOI0 MarHUTHOTO MOJs"

Pu3n4ecKuil TPAKTUKYM 110 TEME
"UccnenoBanue siBIE€HUS CaMOMHIYKIUN"
i "COopka MOJIETH 3JIEKTPOMAarHUTHOTO
regeparopa’

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX KOJIeOaHU
HUTSIHOTO U IPY>KMHHOT'O MasiTHUKOB"




135

DuU3nYeCKUi MPAKTUKYM 110 TEME
"IIpeoOpa3oBaHuEe FHEPTUU B IPYKUHHOM
MasiTHUKE"

136

137

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes
MOCIIEI0BATEIHbHO COCTUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ win
"UccnenoBanue pabOThl HICTOYHUKOB CBETA B
LEMU TePEMEHHOTO ToKa"

®uznyeckuil npakTukym o teme "M3zydyenue
1apamMeTpoOB 3BYKOBOM BOJIHBI"

138

139

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune nokazaresns mpeioMIIeHuUs
crexia" wiu "llonyyenue nsoOpakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U JIUH3bI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOosiHUA OT BElleCTBa (Ha mpuUMepe
KUIKUX TUH3)" uin "U3mepenue GokycHoro
paccTOsIHUS PACCEUBAIOIINX JIMH3"

140

Du3nUeCcKul IPAKTUKYM I10 TEME
"Habmronenue nudpakunu, nHTEpHEepeHINN
U ToJIsipy3alu ceera'

141

Du3nUeCcKul IPAKTUKYM I10 TEME
"Onpenenenyre UMIyJIbCa U SHEPTUU
PENATUBUCTCKUX yacTull (1o poTtorpadpusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nose)"

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenne nocrossHHOM [1nanka Ha ocHOBE
uccnenoBanus Gotordpdexra’ umu
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOANO OT HANPSKEHUS "




143

144

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOro
aTOMapHOTr0 BOAOPOJa U U3MEPEHUE
noctosiHHoM Pundepra”

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO (OHA C
UCIoyb30BaHueM no3umerpa” unu "M3yuenue
[IOTJIOIIEHUs OeTa-4acTul] aJIIOMUHUEM"

145

146

Ou3nyecKkuil MPakTUKYM 0 TEME
"HaOronenus 3B€34H0ro Heba
HEBOOPYKEHHBIM TJIa30M C HCIIOIb30BAaHHEM
KOMITBIOTEPHBIX IPWIOKEHUHN JJIs
OTIpEICTICHUS TTOJIOYKEHHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3niusi CeBepHOro MOMyIIapus U sipKue
3Bé31n61" nin "HaOmroneHus B TEIECKOI
JlyHbl, 71aHET, TYMaHHOCTEH U 3BE3AHBIX
CKOIUIeHUI"

O0001eHne 1 cucTreMaTu3anys 3HaHui. Poib
(bU3UKH U aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJOTHYECKOM, COITHAITILHON W DTHUECKOH
cdepax AesITeNbHOCTH YelIOBEKa

147

148

O0001IeHne 1 cucTeMaTU3alus 3HaHui. Pois
U MecTO (PU3UKH U aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O0001eHne 1 cucreMaTh3als 3HaHuii. Pois
¢du3uveckoit Teopun B GOpMUPOBAHUU
MpeJICTaBICHUH 0 PU3NYECKON KapTUHE MUPa,
MecTO (pU3MUECKON KapTUHBI MUpPa B 00ILEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEJICTaBICHUN O IPUPOAE

149

O0001eHNE U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunemaruka"




O0001eHre 1 cucTeMaTU3aLus 3HAHUI 110

150 teme "Kunemaruka'

151 O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teme "Iunamuka"

152 O0001eHre U cucTeMaTU3aLMs 3HAHUI 110
teme "Cratuka TBEepaoro reia'

153 O0o0011IeHNEe U CHCTEMATH3aLKs 3HAHUH 110
TeMme "3aKOHbI COXPAaHEHUSI B MEXaHUKE"
O06o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

155 O0o001IeHrEe U CHCTEMATH3aLHs 3HAHUH 110

teme "Tepmonunamuka. TernaoBbie MalIMHbI"

O06o011eHHe U cucTeMaTu3alus 3HaHuH 110
156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie Iepexoab"

O000111eHrEe U cUCTEMATU3ALMS 3HAHUI 110

157 " "
TeMe "DIeKTpUYECcKoe ToJie

158 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "[10CTOSHHBIN 2IEKTPUUECKUIM TOK"

159 O0o001IcHNEe U CHCTEMAaTH3alHs 3HAHUH 110
teMe "Toku B pa3inyHbIX cpeaax”

160 O0o001IcHNEe U CHCTEMAaTH3alKsl 3HAHUH 110

teme "MaruutHoe moJe"

Peseprubrit ypok. O6001eHNE 1
161 CUCTEMATHU3aIHA 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKIus"

Peseprubrit ypok. O6001eHIE U
162 CHUCTEMATH3alMsI 3HAHUH 110 TEME
"MexaHndeckue Koineoanus"

Peseprubrit ypok. O6001eHue 1

163 .
CUCTEMAaTH3alMsl 3HAaHUH 110 TeEMe




"DJIeKTpOMarHuTHhIE KosieOanus "

PesepBHbIil ypok. O0001ICHHE U
cucTeMaTu3alus 3HaHUH 10 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

164

PesepBHeiit ypok. O600IICHHE U

165 ~ n n
cuCTeMaTus3alnuAa 3HaHUU 110 TEME Omnrtuka

PesepBHbIil ypok. O0001ICHHE U
166 cucTeMaTu3anys 3HaHui 1Mo Teme "OCHOBEI 1
CTO"

PesepBusiit ypok. O60011eHNE U
167 cUCTeMAaTHu3aIns 3HaHUH 110 TeEME 1
"KopnyckynisipHO-BOJIHOBOW Jyanu3m"

PesepBHeIit ypok. O000IICHHE 1

168 cucTeMaru3anus 3Haauii 1o reme "Pusuka 1
aroma"

Peseprubiit ypok. O60011eHUE U

169 cucTeMAaTH3aInsA 3HaHu! 1Mo TeMe "Pu3uka 1
ATOMHOTO SIApa U AJIEMEHTAPHBIX YaCTHIL"

Peseprubiit ypok. O60011eHIE U

170 CUCTEMATHU3aIHA 3HAHUH 110 TeMe " DIIEMEHTEI 1
acTpopuzuxu"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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