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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE cpeaHero oOmiero odpa3oBaHus pa3padOoTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHWH K pe3ysibTaTaM OCBOSHHS OCHOBHOHM 00pa3oBaTelIbHON MPOTrPaMMBL,
npeacraBieHHbix B PI'OC COO, a takxke ¢ yuérom (denepanbHOM pabodeid MporpaMmbl
Bocriutanus u Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTebHBIX
opranmzaiusax Poccuiickoit  ®epepanuu, peaqu3ylOIIMX OCHOBHBIE  00pa3oBaTENbHbBIE
IIPOrPaMMBI.

[Iporpamma 10 ¢usuke omnpeaenseT o0sA3aTeNbHOE MPEAMETHOE COJEp)KaHue,
YCTaHABJIMBAET PEKOMEHJIYEMYIO IOCIEI0BATEIbHOCTh M3YyYEHUS TEM U PAa3/AeioB y4eOHOIo
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO
mpouecca, BO3pacTHbIX OcoOeHHOocTell oOyuwaromuxcs. [lporpamma mno ¢usuke paér
MpEJICTaBICHUE O LENIX, COJACpKAaHUM, 00IIel cTpaTeruu OoOy4yeHUs, BOCIUTAHUS U Pa3BUTHS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

Uzyuenne kKypca QU3MKH YrayOJEHHOTO YPOBHS TO3BOJIAET pealn30BaTh 3a/ladyd
poeccCuoHaNbHOM OpPHEHTALlMK, HAIpPaBJIE€HO HA CO3JaHUE YCIOBUM JUISl MPOSBICHUS CBOMX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYarolIMMCS, KOTOpPbIE
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa3oBaHus MO PA3IUYHBIM (HU3UKO-TEXHUUECKUM U UH)XEHEPHBIM CIEIIUATBHOCTSIM.

B mporpamme mo ¢usmke onpenensioTcs IUIAHHUPYEMbIE Pe3yJabTaThl OCBOCHHS Kypca
bu3MKK Ha YpOBHE CpelHero oO0mero oOpa3oBaHUs: JHYHOCTHBIE, MeETaNpeIMETHbIC,
npeaAMeTHBIE (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeTo100TnuecKoi OCHOBOM ISl pa3paboTKU
TpeOOBaHUI K JMYHOCTHBIM, METANpPEIMETHBIM M MpPEIMETHBIM pe3ysibTaTaM OO0y4aroIuxcs,
OCBOMBIIIUX IIPOrpaMmy 1Mo (PU3HKE Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHus Ha YTIyOJIEHHOM
YPOBHE, SIBIIIETCA CUCTEMHO-AEATEIBHOCTHBIN MOAXO.

[Tporpamma o (usmKe BKIIOYAET:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUs Kypca (HU3MKUM Ha YIIyOJIEHHOM ypOBHE, B TOM
YHClie IPEeIMETHBIE PE3YIbTaThl IO rojlaM O0yUYeHus;

coJiepkaHue yueOHoro npeamera «Pu3uKay 1o rogaM o0ydeHus.

[IporpaMMa 10 @QU3MKE HE CKOBBIBAET TBOPUYECKYI0 WHULMATHUBY Y4uUTEIeH W
MPEOCTABISAET BO3MOXKHOCTH JUISl pealu3alud pa3IMYHbIX METOJWYECKHUX TMOJIXOAO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIep KaHus Kypca.

dusmka Kak Hayka o HanOoJiee OOIMX 3aKOHAX MPHUPOJIbl, BBICTYIAsl B KAUeCTBE y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIH BKJIAJl B CUCTEMY 3HAaHUN 00 OKpY)KalolleM MUpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadueit u actpoHomueit. Vcrnonb30BaHNe M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNIUiIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWcTBaMH. M3yueHune ¢GU3WKKM BHOCHUT OCHOBHOW BKJaj] B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONM KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHHM MPUMEHATh HAYYHbIN METO/ MMO3HAHUS IIPU BBIOJHEHUH UMHU YYEOHBIX HCCIeI0BaHUM.

B ocHOBY Kkypca ¢u3uKu Ha ypOBHE CPEIHEro 0oOILIero oOpa3oBaHMs MOJIOKEH P UAEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoen yenocmnocmu. B cooTBETCTBUN € HEN KypC SABISAETCS JIOTUUECKU 3aBEPUIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3esioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (DU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (pU3MKU 00beAUHEH BOKPYT
¢usnueckux Teopwil. Beaymum B Kypce sBisiercs (OPMHpPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuzanus npeamnoiaraeT UCIHoJIb30BaHUE TYMaHUTAPHOTO
noteHuana GU3NYECKOil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (PU3MKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea  npuknaonon  nanpasnennocmu. Kypc  dusuku  yrayOonéHHOro  ypoBHS
IIpeIoiaracT 3HaKOMCTBO € IIMPOKUM KPYrOM TEXHUUYECKHUX M TEXHOJIOTMUYECKUX MPHIIOKEHUN
U3y4EHHBIX TeOpuil U 3aKoHOB. IIpu 3TOM paccMaTpuBarOTCs Ha YpPOBHE OOILUX IPEACTaBICHUN
Y COBpEMEHHbBIE TEXHUUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3konocusayuu peanu3yercss IMOCPEICTBOM BBEICHUS JIIEMEHTOB COJEp)KaHUS,
MOCBAUIEHHBIX 3KOJIOTMYECKHM Npo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEeXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHus Mpo0IeM pallMOHaIbHOTO IPUPOJIONIONIB30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

OcBoeHue cozepkaHus MporpaMmsbl 1o (pr3MKe JOHKHO OBITh MOCTPOCHO Ha MPHHIMIIAX

CHCTEMHO-AEATEIBHOCTHOTO mmoaxo/a. st GU3uKy peann3aius 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIBHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeWCTBYOLIEro (akropa
yuebHOoro mpouecca. Jnst yrnyOn€HHOro ypoBHS — 3TO CHUCTEMA CaMOCTOSTEIbHOIO
YUYEHHUYECKOr0 3KCIIEPUMEHTa, BKIIOYAIOIIEr0 (DPOHTAIbHBIE YYEHHYECKHUE OIbITHl IpHU
U3y4eHHH HOBOTO MaTepuana, JlabopaTtopHble padoTel W paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peain3alnuu pU3HMUECKoro MpakTHkyma. B mepBom ciydyae mpakTHUKyM
npoBoguTcs a160 B koHie 10 m 11 kmaccoB, 0o mocie MepBOro M BTOPOTO MOJIYTOAHWN B
KaXJIOM M3 3THX KjaccoB. Bropoil crnoco® — 3To mHTerpauus paboT NpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboOT, KOTOPHIE MPOBOAATCS B Mpolecce u3ydeHus paszaena (temsl). [Ipu sTom
1o paboTaMH NMPaKTUKyMa MOHUMAETCs CaMOCTOSITEIbHOE UCCIIeI0BaHUE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBoil MHCTPYKIIUH.
B nporpamme mo ¢u3Mke cucremMa y4E€HHMYECKOro SKCIEpUMEHTa, JabopaTOpHBIX paboT u
MPaKTUKyMa MPECTaBlIeHA €UHBIM IlepeuHeM. BoIOOp TeMaTuku AJis 3TUX BUJOB YUEHUUECKHUX
NPAaKTUYECKUX PAa0OT OCYLIECTBISETCS y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpolecca MCXOIs M3
O0COOEHHOCTENl MOYPOYHOrO IUIAHMPOBAHMUS M OCHauleHus kaOuHeta ¢usuku. Ilpu sToMm
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TNpPsSMbIE M KOCBEHHbBIE
U3MEpEHUs], UCCIIEOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIMYMH U IOCTAHOBKY OIBITOB IO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHMe yJensercs pelieHr0 pacu€THBIX U KaueCTBEHHBIX 3an1ad. [Ipu sTom
JUI PacuyETHBIX 3a/lay MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOM
bu3nyecKoil MoJIebl0, MO3BOJIAIOIINE MPUMEHATh U3YUYEHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3liena Kypca, Tak MU MHTErpupys NpUMEHEHHE 3HaHUM U3 pa3HbIX pasnenoB. s
KaueCTBEHHBIX 3aJad IMPUOPUTETOM SBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
NpOTeKaHUs (U3UYECKUX SBJICHUN U MPOLIECCOB B OKPY)KAIOLIEH XKM3HM, TpeOyromue BbIOOpa
buznyecKoil MoAeNnu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmMu PI'OC  COO Kk  MarepHaIbHO-TEXHUYECKOMY
o0ecrieyeHn0 y4yeOHOro mnpoiiecca Kypc (U3UKH YriIyOJIEHHOTO YPOBHS HA YPOBHE CpPEIHEro
oOmiero 0o0pa3oBaHUs JOJDKEH HM3y4aTbCs B YCJIOBHUSX INpeIMETHOro kabuHera. B kaOunere
(bu3HKH T0JKHO OBITH HEOOXO0MMOE JTabopaTOpHOE 000PYAOBAHUE IS BHIIOJTHEHUS YKa3aHHBIX
B IIporpaMMe Mo (pu3MKe Y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX paboT M paboOT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYyI0BaHUE.

JleMoHCTpallMOHHOE 00OpynoBaHHe (opMuUpyeTcs B COOTBETCTBUM C TNPUHIIMIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00€CHeunBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B IpOrpamme Io



¢u3nKe KIIOYEBBIX JAEMOHCTpPAlMKA JIsi HCCIENOBaHMUSA H3y4aeMbIX SIBICHMH U IIPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpYyIOBaHUE Ui YYEHHYECKHUX MPAKTUYECKHX padoT ¢opmupyercs: B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJIOIOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIENIIMU U3Y4eHUs GU3UKU B 00ILEeM 00pa30BaHUHU SIBIISIOTCSL:

¢dopmupoBaHUE HHTEPECA M CTPEMIICHHS O0YJAIOIUXCA K HAYYHOMY U3YYEHUIO MTPHPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3sBUTHE TPEACTABICHUH O HAayyHOM MeEToJe TMOo3HaHus U  (opMupoBaHHe
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLUM SIBIICHUSM;

¢dopMHpOBaHHE HAYYHOTO MHMPOBO33PEHHs KaK pe3ysbTaTa HM3Y4YEHHsS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

¢dopmupoBaHrue yMEHHH OOBSICHATH SBJICHUS C HMCIOJB30BAaHHEM (U3UYECKUX 3HAHUNA U
HaYYHBIX J0Ka3aTeJIbCTB;

dopMHupoBaHUE TPEACTABICHUNH O POIM (PU3MKH UIsl Pa3BUTHS JPYTHX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEICTABICHHA O BO3MOXHBIX chepax Oymaymed mpodeccruoHaTbHON
NEeSTEeIbHOCTH, CBS3aHHBIX C (DPU3MKOHM, MOArOTOBKA K JaibHeilieMy OOyYeHHIO B 3TOM
HaIlpaBJICHUH.

JlocTikeHnne 3TuUX Lejed obecrieunBaeTcsl PELIeHHEM CIEAYIOUMX 3ajad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHre CUCTeMbl 3HaHMH 00 oO0mMX (U3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsT MEXAHUKY, MOJIEKYJSIPHYIO (U3UKY, dJEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTBI aCTPO(U3HKH;

¢dopMHEpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS (PU3NIECKUX
SBJICHUH B IPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUN B IIOBCEIHEBHON KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUs Pa3IMUHBIX 33]a4 C SBHO 3a/1aHHOIN (pU3NUECKON MOJENbIO,
3aja4, MOJPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3JaHuEe (QU3UUYECKOM MoOJeNnH, aJeKBaTHOU
YCIIOBUSIM 3aJ]aui, B TOM YHCJIE 33]1a4 HHKEHEPHOTO XapaKTepa;

NOHUMaHWe (PU3MYECKMX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB WU
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJaMU CaMOCTOSATENBHOIO IUIAHUPOBAaHUS M TPOBENCHUS (PU3HMUECKUX
OKCTIEPUMEHTOB, aHAJM3a ¥ WHTEPHpETalnd HWHPOPMALUHU, OINPEACICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

CO3/JIaHME€ YCJIOBUW Al pa3BUTHUSI YMEHUN NPOEKTHO-HUCCIIEI0BATENbCKON, TBOPUECKOMN
NeSITebHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccuoHaIbHOMN 1eATeNbHOCTH, CBI3aHHOM € (PU3HKOM.

B cootBerctBun ¢ TpeboBanusMu PI'OC  COO yrnyOonéHHbIl  ypOBEHb HU3YyUYCHHS
yueOHoro mpenmera «®Dus3uka» Ha YpOBHE CpeAHEro oO0Iero oOpa3oBaHUs BhIOUpaETCs
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE 00pa30BaHMs IO CIEHUAIBHOCTAM (PHU3HKO-
TEXHUYECKOTO MTPOQUIIS.

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHEr0 00IIero o0pa3oBaHMs
orBojuTcs 340 gacos: B 10 xiacce — 170 gacoB (5 wacoB B Henenio), B 11 kimacce — 170 gacos (5
9JacoB B HEJIEIIO).

[Ipennaraemslii B mporpaMme mo ¢pu3nke nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTEb JelaeT BbIOOp MpoBeAeHUs 1a00paTOpHBIX paboT u
OTIBITOB C YUETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaIOLIUXCS.

COJAEP)KAHUE OBYYEHUSA



10 KJIACC

Pa3nen 1. Hayunblii MeTO O3HAHUS NPUPOABI.

Ouzuka — QyHaaMmeHTangbHas Hayka o npupozae. HaydHblil MeTO] MO3HAHUS U METOJBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEeHT M Teopus B Ipoliecce Mo3HaHus npupoisl. HabmoaeHne u sKkcrepuMeHT B
dusuke.

CnocoObl u3MepeHus (pu3nueckux BeIMYMH (aHAJIOroBble W LU(POBBIE U3MEPUTENbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeITU4UH (a0CONIOTHAS U OTHOCUTEINbHAS).

MopnenupoBanue (U3NYECKUX SBICHUN M MPOILECCOB (MaTepuaabHas TOYKa, abCOIFOTHO
TBEPJI0E TEJI0, UACATbHAS )KUIKOCTh, HICAJIbHBIN T'a3, TOYCUHBIHN 3apsn). [ umnoreza. ®usnveckuit
3aKOH, TPaHULIbI €ro npuMeHUMOocTH. Dusndeckas Teopus.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAyYyHOW KapTUHBI MHpa, B
MPaKTUYECKOU JeATEeIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamophsie pabomul, NPAKMUKYM.

WN3mepenne cuiabl TOKAa M HAIPSOHKEHUS B IEMH TMOCTOSHHOTO TOKa MpPHU ITOMOIIU
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ 1mudpoBoit mabopatopuerd mo ¢usuke. [lpumepsr uamepenus puzmuecKkux
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JATYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBmxkeHHe. OTHOCHUTEIBHOCTh MEXaHW4YecKoro maBmxkeHus. Cucrema
oTcUéra.

[Tpsimast u oOpaTHas 3a1a9U MEXaHUKH.

Panuyc-BekTop MaTepuanbHOW TOYKH, €ro MpPOEKLIHWH Ha OCHU CHCTEMbl KOOpPIWHAT.
Tpaexropus.

[TepemenieHne, cKOpocTh (CpelHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. CloKeHHE TIepeMEIICHUN 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBMXEHHE. 3aBUCUMOCTb KOOPIUHAT,
CKOPOCTH, YCKOPEHHS U MMYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpauKu.

CBobOomHoe mageHue. YCKOpeHHe CBOOOJHOro majeHus. J[BrkeHuwe Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUAIIbHOU TOUKHU
OT BpEMEHH U UX TpapUKH.

KpuBonuneitnoe nprkenue. J[BrkeHne MaTepUaaIbHOM TOYKHU MO OKPYKHOCTH. YTJIOBas
nuHenHas ckopocTh. Ilepwon u vactora oOpamenus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTelbHOE (TaHTeHIIMABFHOE) U TIOJTHOE YCKOPEHUE MaTepHAIbHOM TOUKH.

TexHu4yecKkne YCTpPONMCTBA M TEXHOJOTUYECKHE TMPOIECChl: CHUIOMETp, IBUKEHUE
CHApSJIOB, LIETIHEIE, [IeCTepEHYATHIC U PEMEHHBIE MTepeIau, CKOPOCTHBIE TU(THL.

Hemoncmpayuu.

Mopnenb cuCTeMbI OTCUETa, HILTIOCTPALIUS KHHEMAaTHYECKUX XapaKTePUCTHK JIBHKEHUS.

CrocoOBI KCCIIETOBAHNS IBUKECHUN.

NnntocTpanus npeieabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6nronenue nBuxeHus Temna, OpOmeHHOTo MO/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

HampasneHnue CKkopocTH Mpu ABMKEHUU TIO OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOi CKOPOCTH B PEAYKTOPE.



CpaBHeHue nyTel, TpaeKTOpUN, CKOPOCTEHN JBMIKEHHUSI OJHOTO M TOTO K€ TEJa B Pa3HbIX
CHUCTEMax OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHOU CKOPOCTH.

N3mepenne yCKOpeHus IIPHU IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU 110 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHusi cBOOOIHOTO nafeHus (peKOMEHI0BAHO HCIOIb30BaHue U(POBOI
nabopaTopun).

W3ydeHue nBUXKEHHS Tela, OpOIIEHHOTrO TOpU30HTaNbHO. [IpoBepKka rumoressl o npsMoit
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXY NAJIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEIIA.

N3yuenue aBMKEHUS Teja M0 OKPYKHOCTU € TOCTOSHHOU 110 MOJIYJIFO CKOPOCTBIO.

HccrnenoBanre 3aBUCHMOCTH TEpUOJa OOpAlIEHUS KOHHYECKOTO MAasTHHKAa OT €ro
[apaMeTpoB.

Tema 2. /lunamuxa.

ITepBriii 3akoH HeroTona. MHepimanpHble cucTeMbl O0TCUETa. [IpUHIIMIT OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HproToHa 17151 MaTepUAIbHON TOYKH.

Tpetuit 3akoH HbptoToHA 1151 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna TspKkecTH. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO TMAaJE€HUA OT BBICOTHI HaJ
MOBEPXHOCTHIO IUIAHETHI M OT Teorpaduyeckoil MmupoThl. J[BrokeHHWE HEOSCHBIX TEN W UX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBIXXYIIErocs ¢ YyCKOPEHHEM.

Cuna Ttpenus. Cyxoe tpeHue. Cuna TpeHUS CKOJIBKEHHUS W CUJIa TPEHUS IIOKOS.
Koaddurment tpenuns. Cuiia CONMPOTUBICHUS TPH JBMKCHUU Tella B JKHIKOCTH HIIM Tase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KECHHUSI.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumesna.

TexHu4yeckne YCTpPOWCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAIIMITHUKN, JIBUKEHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HabGmronenue nrkeHus Tea B MHEPIIUAIBHBIX M HEMHEPIIMAIBHBIX CHCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kavuenue nByX UWIMHAPOB WM IIAPOB PA3HOM MACChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIICH MPUIIOKEHHBIX K T€Ty CHJI C TIPOU3BEIEHUEM MacChl TeJa
Ha €ro YCKOPEHUE B UHEPLUAJIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHMKAIOIIMX B PE3YJIbTATE B3AUMOAECHCTBUS TEIL.

N3mepenne mace 1o B3auMOJIEHCTBHUIO.

HesecomocTts.

Bec tena npu yckopeHHOM NOABEME U TTaJICHUN.

[{leHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

H3mepeHne paBHOICHCTBYIOIICH CHIT TIPHU IBI>KEHUU OpycKa M0 HAKIOHHOM MITOCKOCTH.

[IpoBepka THUMOTE3BI O HE3aBHCHMOCTH BpPEMEHH JIBIDKCHHsI OpycKa IO HAKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

UccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE W PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune ABUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUi OJIOK.



N3mepenne ko3 duimerTa TpeHus Mo BEIUYHHE YTI0BOr0 KO3 (UIlMeHTa 3aBUCUMOCTH
Frp(N).

HccrnenoBanne JABWXKEHUS Opycka TIO HAKJIOHHOW TUIOCKOCTH C  TIEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3ydenune ABUKEHUS Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. IlocTynaTenbHoe U BpalllaTeNIbHOE JBM)KEHUE TBEPIOTO TeEla.
MOMEHT CHJIbl OTHOCUTENBHO OCH BpamleHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECUS TBEPAOTO TeA.

YcroitunBoe, HeyCcTOUIMBOE, Oe3pa3TnIHOe pABHOBECHE.

TexHuuecknue yCTpPONWCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: KPOHILUTEWH, CTPOUTEIIbHBIN
KpaH, pelIETYaThle KOHCTPYKIUU.

Hemoncmpayuu.

YcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

KoHcTpynpoBaHue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IIA/(b ONOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMnynsc MaTepualbHOW TOYKH, CUCTEMbl MaTe€pUalbHBIX TOYEK. L[eHTp macc cucremsl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUHU LIEHTPA Macc.

HMIynbC CUIIbl 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT uMIlynbca MaTepUaJbHOW TOYKHM. IIpencraBieHne O COXpaHEHMM MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJISAX.

PabGorta cuibl Ha MajaoM W Ha KOHEUYHOM mepememnieHuu. I'paduueckoe mpencraBlieHHe
paboTHI CHITBIL.

MOIIHOCTD CHJIBL.

Kunerndeckass sHeprus MaTepuanbHOM TOUkH. Teopema 00 M3MEHEHHMHM KHHETUYECKOU
SHEPrUY MATEPHUATBHON TOYKH.

[loTeHumanbHple U HENMOTEHIMANbHbIE cUiibl. [loTeHunanbHas >Heprus. [loTeHuunanbHas
SHEprust ynpyro neopMUpOBaHHOU MpYyKUHBI. [loTeHIMabHAast SHEPrusi Teja B OJHOPOIHOM
rpaBUTaiMOHHOM Tosie. [loTeHnuanbHass SHeprus Tena B TPAaBUTALIMOHHOM I10JI€ OJAHOPOJHOIO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckasi CKopocTh. TpeTbs KocMHUecKasi CKOPOCTb.

CBs3b pabOTHl HEMOTEHITMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYEeCKOW HYHEPTrHUU CHCTEMBI
TeJ. 3aKOH COXPaHEHMSI MEXaHUUECKOU SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHenue bepHymnu mid WIeambHOW KUJKOCTH KakK CIEICTBUE 3aKOHA COXPaHEHHUs
MEXaHUYECKOW dHEPTUH.

TexHUUecKrne YCTPOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: IBUKEHUE PAKET, BOJIOMET,
KOMNEp, MPYXKUHHBIN MUCTONET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE NBHKEHUE.

N3Mepenre MOIHOCTH CUIIBL.

N3menenune sHepruu Tea mpu COBEPIICHUH paOOTHI.

BzaumHble npeBpalieHnus KMHETUYECKOM M MOTEHUMAJbHOW DHEPruil NpU JEUCTBUU HA
TEJIO CUJIBbI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu mpu CBOOOTHOM MAJACHUU.



Yuenuueckuit sxcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.

H3MmepeHne uMITysbea Tena o TOPMO3HOMY ITyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.

CpaBHeHNE U3MEHEHHS UMITYJIbCA TENNA C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHEHHsI UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUM.

W3MmepeHne KHHETUYECKOM SHEPTUHU TeJla 10 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TIOTCHIUAIBHON SHEPTUU PY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenue pabOThl CHIIbI TPEHUS MPU JIBUKEHUH TeJa [0 HAKJIOHHOMN INIOCKOCTH.

Pa3nes 3. MoJsiekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OcHOBHbBIE TIOJNIOKEHUST MOJIEKYJIsipHO-KuHeTn4eckoi Tteopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapakTep ABHKEHHS M B3aUMOACHCTBUS
YacTHI] BellecTBa. MOAETN CTPOCHHUS Ta30B, )KUIKOCTEH U TBEPABIX Teld U OOBSICHEHHE CBOMCTB
BEIIECTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3mepbl Mousiekysn (aromoB). KommuectBo
BemectBa. [locTtostnuas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u cnocoObl e€ u3mepenus. lllkama Temmeparyp
enbcus.

Mogenb ueanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YaCTULbI ra3a ABMXKYTCS
XA0TUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianeiipona. AOcomtoTHas Temmeparypa
(kanma temneparyp KeneBuna). 3axon Jlanmprona. M3ompomecchl B uaeallbHOM rase cC
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHne U30MpOLECcCCOB: U30TepMa,
u30Xopa, n3odapa.

CBs3p MEXIy JaBICHHMEM U CpPEIHEH KHHETUYECKOW DJHEPrued IOCTYNaTeIbHOrOo
TEIUIOBOTO JBHMKEHHUS MOJIEKYJI HJI€aIbHOrO0 Ta3a (OCHOBHOE YPaBHEHHME MOJEKYJSPHO-
KUHETHUYECKOW TEOPUH UJICANIBHOTO rasa).

CBs3p  aOCONIOTHOM  TemmepaTypbl TEPMOAMHAMHYECKOHM CHCTEMBl CO  CpedHei
KMHETUYECKOW YHEPrUel MOCTYIATENIbHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuueckue yCTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: TEPMOMETp, OapoMmerp,
MIOJIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBUKEHHUS YacTHUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Buzaeopounuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JIBMXKEHUS.

Huddysus xunkocrei.

Mopnens onsita IlITepHa.

[IpuTsxenue MOJIEKyII.

Mogenu KpuCTaNIn4eCKUX PEIETOK.

Habmonenue u rccneaoBanre U30IMPOLECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue nporecca yCTaHOBIJICHHUS TEMJIOBOIO PAaBHOBECHS IIPU TEINIOOOMEHE MEXY
ropsiuei U X0JIOAHOU BOJOM.

W3ydyeHrne W30TEPMHUYECKOTO Ipolecca (PEeKOMEHJA0BAHO HCIOIb30BaHUE MUPPOBOIL
nabopaTopun).

N3ydenune n30XopHOTo npouecca.

N3yueHne n306apHOro mnporecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunoi.

TepMoguHamMuyeckast (TH) CHCTEMA. 3aganue BHEIITHUX YCIOBUU JUTS
TEPMOJMHAMHYECKONM cHCTeMbl. DBHemHune u  BHYTpeHHHME mapaMmerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CpeJHUE 3HAYEHUS BEIMYMH, ONMHMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YpOBHE.



HyneBoe nauano tepmonunamuku. CaMONpon3BOJIbHAS Pellakcalus TEPMOIMHAMUYECKOM
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpHOr0 ra3a B TEPMOJMHAMUKE — CHUCTEMA YpPAaBHEHUMN: YypaBHEHUE
MenneneeBa—KianeiipoHa U BbIpaX€HHUE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTH
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue mis
BHYTpPEHHEH SHEPrUU 0JIHOATOMHOTO HJI€aIbHOr0 rasa.

KBa3ucrtaTnueckue u HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTta B TepMonHaMuke. Brruncienue paboThl mo rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenaua kak Ccrnoco0 HW3MEHEHHUsI BHYTPEHHEH OHHEpruM TEepMOJAMHAMUYECKOM
cCHCTeMBI Oe3 coBepiIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, H3IIyUCHHE.

KomuuectBo TemnoTsl. TernoéMkocTh Tena. YaenbHas M MOJSpHas TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenpbHas TeEIUIOTa CropaHus TOoIuIMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguadbaTHoM npoiecce.

IlepBblii 3aKOH TepMOAMHAMUKHU. BHyTpeHHss sHeprus. KommdecTBo TemioTsl M padboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPIUH TEPMOAMHAMUUECKON CUCTEMBI.

BTopoil 3akOH TEpMOIMHAMMKM JUIs PABHOBECHBIX IPOLIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOAMHAMUKH JUIsI HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXHO TepeaTh
TEIJIOTY OT O0oJiee XOJOAHOro Teja K OoJjiee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpuHMne! AeicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KI1JI. [ukn Kapno.

DKOJIOTUYECKHE aCIEeKThl UCIIOJIb30BAHUS TEIIOBBIX ABUrareneil. TeniaoBoe 3arpsi3HEeHUE
OKpPYKaroIlen Cpe/Ibl.

TexHuuyeckue ycTpoicTBa U TEXHOJIOIMUYECKUE IMPOLECCHI: XOJOIUIbHUK, KOHJIUIIUOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM [BUTATEeNW, MapoBas TypOHMHA, MONYyYEHUE CBEPXHUKHUX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
yTUIU3alKsg OMOOPraHUYEeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOI M DJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PaCIIMPEHUH.

BosaymHoe orauso.

CpaBHeHuE yIEIBHBIX TEIUIOEMKOCTEH BELIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHoro mporecca.

KomnbroTepHble MOJENIN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne yaenbHOU TeITOEMKOCTH.

HccnenoBanue npouecca OCThIBaHMS BEILIECTBA.

Hccnenoanue aguabaTHOTo npoiiecca.

N3yueHue B3aMMOCBS3M SHEPIHMHM MEXMOJIEKYJISPHOTO B3aUMOJCHCTBUS U TEMIEpPaTypbl
KHTIEHHS JKUIKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHueHcanwus. Vcmapenne W KumeHue. YeiabHas TeIIoTa
napooOpa3zoBaHMUs.

HacrpinieHHsle ¥ HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTh IUIOTHOCTH H
JABJICHUS] HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUSI OT JIABJICHUS B )KUKOCTH.

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIBHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrammueckue u aMmop@Hbie Teaa. AHH30TPOIHUs CBOWCTB KPUCTAJLIOB.
[TnaBrnenue u KpucTaUIU3anus. Y AelbHas TeIuioTa miaBienus. Cyomumanus.



Hedopmaruu tBEpHoro Tema. Pactsokenune u cxatue. Capur. Moxayme HOwnra. Ilpenen
yapyrux nedopmarui.

TemioBoe paciipeHue KXUAKOCTeH U TBEPIBIX Tell, 00BEMHOE U JIMHEWHOE pacIIUpEHHE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YacTHUI[ BEIIEeCTBAa KaK MPUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa3zoBBIX MEepexoax.

YpaBHEeHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTshKeHHE. KoauimeHT noBepXxHOCTHOTO HaTsbkeHus. KamwspHbie
ABJeHUA. /aBieHne o UCKPUBIEHHON MTOBEPXHOCTHIO xkuakocTH. Dopmyia Jlamaca.

TexHuueckue yCTpONCTBA U TEXHOJIOTMYECKHME IPOLIECCHI: IKUIKHE KPHUCTAJLIBI,
COBpPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TenoBoe pacimpeHue.

CBoiicTBa HaCBIILIEHHBIX I1APOB.

Kunienne. Kunenue npu nOHUKEHHOM JIaBIEHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HccnenoBanue HarpeBaHusl U MIIABJIEHUS KPUCTAIIMYECKOTO BELIECTBA.

Bune! nedpopmanuii.

Hab6nronenue Mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnune 3aKOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIJIaBICHUS JIbJA.

N3yueHue CBOMCTB HACHIIICHHBIX APOB.

N3mepenne abCcoMOTHOM BIAXKHOCTH BO3/1yXa U OIEHKAa MAacChl TapOB B TTIOMEIICHHH.

W3mepenne kodduirienTa moBepXHOCTHOTO HATSIKEHUSI.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiuu pe3uHOBOro o0pasiia OT MPUIOKEHHON K HEMY
CHJIBL.

Pasnen 4. diekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OnekTpu3zanus Tel U €€ MpOosIBICHUS. DJIEKTPUUYECKUU 3apsan. JlBa BuUIa 3JIEKTPUUECKUX
3apsiioB. [IpOBOTHUKH, AMDIIEKTPUKHA M TOJTYIMPOBOJHHUKH. DJIEMEHTAPHBIA DIIEKTPUUYECKUMA
3apsii. 3aKOH COXPaHEHUs AIEKTPUUECKOro 3apsija.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUYECKUe 3apsibl.

Hampsok€aHocts  anexkTpuyeckoro moss. [IpoOHbiit 3apsa. JluHum Hanpsxk€HHOCTH
ANEKTPUUECKOTr0 NoJist. OJHOPOAHOE IAEKTPUUECKOE MOJIE.

[ToTeHIMambHOCTh AIEKTPOCTATUUECKOTO TOJIsS. Pa3HOCTh MOTEHIIMANIOB W HAMPSIKEHHE.
[loTenuumanpHass  3Heprus  3apsjga B DJIEKTPOCTaTUYECKOM  TIOJIE. [ToTennuan
ANEKTpPOCTaTUUECKOro T1ojs. CBs3pb HANPsHKEHHOCTH TIOJNS W PA3HOCTH TOTEHIMAIOB IS
AIIEKTPOCTATUYECKOTO MO (KaK OJHOPOTHOTO, TAaK U HEOJHOPOIHOTO).

[TpuHIIUTT CyePIIO3UITNH dIIEKTPUUECKHUX TTOJICH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apshkeHHOU cdepbl. Ilome paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy Tmapa. Ilosme paBHOMEPHO 3apsKeHHOW OECKOHEYHOW TIIOCKOCTH.
Kaptunbl muHMN HANps>KEHHOCTU ATUX MOJIEH M 3KBUIIOTEHIIMATBHBIX TOBEPXHOCTEH.

[IpoBOTHUKY B AIEKTPOCTATUUECKOM TT0JI€. Y CIOBHE PABHOBECHS 3aPsJIOB.

JMsneKTpUKY B 3JIEKTPOCTATUUECKOM MOJI€E. Ju3iaeKkTpudyeckas NpoOHUIIaeMOCTh BEIIECTBA.



Kongencarop. DneKTPOEMKOCTh KOH/JIEHCATOopA. DneKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpA.

[TapamnenpHOoe  coenuHeHue  KoHueHcaTopoB.  IlocnenoBarenbHoe — COEqUHEHHE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOopPa.

JIBukeHue 3apsyKEHHON YaCTUIBI B OJHOPOJHOM AJIEKTPUYECKOM IIOJIE.

TexHuueckue ycTpoHWcTBa M TEXHOJOTMYECKHE IPOLIECCHI: BJIEKTPOCKOI, IEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE DJEKTPONpHOOpOB, KOHAECHCATOPBI, TI'EHEpaTop
Ban ne I'paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.

DneKTpUUecKoe MoJje 3apsKEHHBIX [IApUKOB.

DIEKTPUUECKOE MOJIE IBYX 3apPSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Bau ne ['paada).

[TpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DneKTpocTaTUYecKast 3aIluTa.

YCTpoicTBO M AEMCTBUE KOHJEHCATOPA IMOCTOSHHOM M IEPEMEHHOW EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOMIA[W  IUIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

DHeprus MEeKTPUUYECKOTO MOJIS 3apsHKEHHOT0 KOHACHCATOpA.

3apsiaKa U pa3psiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, RPAKMUKYM.

OneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TEJL.

Habmroienue npeBpalnieHusi SHepTur 3apsHyKEHHOT0 KOHJEHCATOpa B SHEPTUI0 H3ITYYCHUS
CBETOJINO/1A.

W3ydeHue mpoTeKkaHus TOKa B LIETIH, COJIEpKalleil KOHIEHCATOP.

Pacnipenenenne pa3HOCTHM TMOTEHIMANIOB  (HAMpPSDKEHHS) TIPU  TIOCIEI0BATEIHLHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOpA Yepe3 Pe3ucTop.

Tema 2. Ilocmoannwlil dn1eKmpuyecKuil mox.

Cwuiia Toka. [ToCTOSIHHBIN TOK.

VYcnoBusa CyHIECTBOBAHMSI ITOCTOSSHHOTO  JIEKTPUYECKOro ToKa. VMCTOYHMKM —TOKa.
Hampsoxkenne U u 3/1C é&.

3akoH OMa JJ1s yyacTKa LEMH.

DNeKTpUUEcKOoe COPOTUBIIEHHE. 3aBUCUMOCTh CONPOTUBIIEHUS OTHOPOAHOIO TPOBOAHMKA
OT €ro JUIMHBI U IJIOUIaI NOTIEPEYHOT0 CEUEHUs. Y I€IbHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, MNapajUIeIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna.

MoIIHOCTB NEKTPUYECKOro TOKa. TersoBast MOIIHOCTD, BBIAENsIEMAas Ha PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTUBICHHWE MCTOYHMKA ToKa. 3akoH Owma i TOJHOU
(3aMKHYTOH) 3J1€KTpHUUECcKOi 1enu. MOITHOCTh HCTOYHMKA ToKa. KopoTkoe 3amMbIkaHue.

Konzgencarop B 11enu noCTOSIHHOTO TOKa.

TexHuueckue ycTpolWcTBa M TEXHOJIOTMYECKHE IPOLIECCHI: aMIEPMETpP, BOJIBTMETP,
peocTar, CYETUHK MIEKTPUIECKON SHEPIUH.

Hemoncmpayuu.

W3mepenue cuibl TOKa U HaIPSHKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS] IS PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTh COINPOTHUBJICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOHIAAA
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.



HccnenoBanne 3aBUCUMOCTM CHJIBI TOKa OT CONPOTUBIEHHS MpPU IOCTOSHHOM
HaInpsKEHUU.

[Tpsimoe m3mepenue DJIC. KopoTkoe 3aMplkaHHE TajlbBaHUYECKOI'O JIEMEHTA U OLICHKA
BHYTPEHHEI0 COIPOTHUBIICHMSL.

Crioco0bl coeMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEX/1y ITOJIFOCAMHU UCTOYHHMKA TOKA OT CUJIbI TOKA B
LEMH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3MepeHue yieiabHOro COnpoTUBICHHS TPOBOIHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

VBenuueHue npejena u3MepeHus amrnepMerpa (BoJabTMETPa).

N3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3apucumoctd 3/IC ranbBaHNYECKOro 3JIEMEHTa OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/1y [TOJIFOCAMH UCTOYHHMKA TOKA OT CHUJIbI TOKA B
LEMH.

HccnenoBaHue 3aBUCUMOCTH 110JIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OneKkTpuyeckas MPOBOAMMOCTb DPA3JIMYHBIX BELIECTB. OJIEKTPOHHAs IPOBOAUMOCTb
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXITpOBOIUMOCTb.

DneKkTpuueckuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNpPUMECHass HPOBOJUMOCTh HOJIYHPOBOJHHKOB.
CgoiictBa p—N-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

ONEeKTpUYECKUN TOK B AJIEKTPOIMUTAX. DJIEKTPOJIUTHYECKAs IUCCOLUALUA. DJIEKTPOIIH3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

OnexkTpudeckuil TOK B ra3ax. CaMOCTOSATENbHBIH M HECAMOCTOATENbHBIN pa3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHnueckue ycTpolcTBa M INPAKTUYECKOE TNPHUMEHEHHUE: TIa30pa3psaHble JaMIIbl,
AJIEKTPOHHO-JIy4eBasi TpyOKa, MOJIyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, DJEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpavyuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsbl 3nekTpoauza dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopusie padomol, RPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsia 0 JHOBaJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH JUOA.

Du3n4ecKHil MPAKTUKYM.

CrniocoObl u3MepeHus: GU3NUECKUX BEIMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX M U(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeauyuH. OleHKa TpaHUI
IIOTPELITHOCTEM.



[TpoBeneHNEe KOCBEHHBIX M3MEPEHUN, UCCIIEOBAHUI 3aBUCUIMOCTEN (PU3MUECKUX BEIINYMH,
MPOBEpPKa MPEAOKEHHBIX TMIOTe3 (BBIOOpP M3 paboT, ONMMCAHHBIX B TEMATUYECKUX pa3jeax
«YYeHNYECKH HKCIIEPUMEHT, TAO0paTOPHBIE paOOTHI, IPAKTHKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca pusuku yriyonéunoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢ yuéToM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBfA3€H C KypcamMH MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie noHAmMUA, CA3AHHbIE C U3YYEHUEM MEMO008 HAYYHO20
NO3HAHUA: SIBICHUE, HAy4yHBIH (akT, rumore3a, (U3NYECKas BeIMYMHA, 3aKOH, TEOpHd,
HaOJI0/IEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOTPEIIHOCTH H3MEPEHUH,
HU3MEpUTEINIbHBIC TPUOOPHI, HPPOBas JTa00paTOPHSI.

Mamemamuka: peliecHue CUCTeMbl ypaBHeHHH. JluHeWHas ¢QyHkmus, mapaboia,
runepbona, ux rpaduku u cBoiicTBa. Tpuronomerpuieckrue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M HMX NPOEKIMU HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: vexannueckoe JIBIKEHUE B KUBOU mpupoje, nuddysus, ocmoc, TeriooOMeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXarolled  cpeabl,  yTUIM3alus
OMOOPraHNYECKOro TOILIMBA JJISl BHIPAOOTKH «TEIUIOBOI» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJy4YeHue HaHOMaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIBI, OJEKTPUUECKHE CBOMCTBA METAJUIOB, SJEKTPOIUTHYECKAs
JUCccoLMalus, TajlbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUe IBMKCHUN C UCTIONB30BAHUEM MEXAHHU3MOB, YUET CyXOro U
JKUJKOTO TPEHHsT B TEXHUKE, CTAaTUYECKHE KOHCTPYKIMH (KPOHIUTEWH, peréryaTsie
KOHCTPYKIUH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHHSI MEXAaHUKHU B TEXHUKE (TUPOCKOI, BOJOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBOI XOJIOAMIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyY€HUSI COBPEMEHHBIX MaTepuajoB, B TOM 4HCIE
HAaHOMATEepHaJIOB, W  HAHOTEXHOJOTHUM,  DJEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JAMIIbI, TOJTYIPOBOAHUKOBBIE IPUOOPHI, raJIbBaHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3aumoselicTBue MOCTOSIHHBIX MAarHUTOB M INPOBOJHUKOB C TOKOM. MarHuTHOE IMoJIe.
Bekrop MarHuTHOM MHAyKUMU. [IprHIMI Cylieprno3uiuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
UHAYKILINH.

MarHuTHOe 1Mojie MPOBOJHHMKA C TOKOM (TPSMOTO IMPOBOJHHUKA, KAaTYIIKH U KPYroBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBlieHWE W MOJYJb. JIBHKEHHE 3apsHKEHHOM 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenna.

MarnutHoe nosne B BeuiectBe. deppomMarHeTUky, napa- U TMaMarHeTUKH.

TexHuueckue yCTpOilCTBA M TEXHOJIOTMUYECKUE IIPOLIECCHI: NMPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, AJIEKTpoJABHUraTesb SKkoOu, yCKOpUTEIn
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.



Kapruna nuHMIA MHIYKIMM MarHUTHOTO IIOJIE TIOJIOCOBOTO M IMOJKOBOOOpa3HOTO
MTOCTOSIHHBIX MarHUTOB.

Kaptuna JsvMHUH MarHMTHOM MHAYKUMH IIOJI JUIMHHOIO IIPSMOrO IPOBOJHUKA M
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBr>keHus y4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMIT EHCTBUS 3IEKTPOU3MEPUTEIIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanre MarHUTHOTO TOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnenoBanue JeiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenune cuiibl Amrmepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHUJIBI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snekTpoMarHUTHOW MHAYKUMH. [loTok Bekropa MarHuTHOM MHAYKIMHU. D/(C
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUecKoe IOJIE.
Toxku dyko.

O/1C uHAYKIMY B IPOBOAHUKE, IBUKYILEMCS] B OJJHOPOJIHOM MarHUTHOM II0JIE.

[IpaBuio Jlenna.

NupyktuBHOCTE. Karymika WHIYKTUBHOCTM B IL€NM IOCTOSHHOIO TOKa. SIBieHue
camounaykiuu. 3/1C camonHayKIUU.

DHeprus MarHUTHOT'O TOJISl KaTYILIKU C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHuueckue ycTpoicTBa U TEXHOJIOTUYECKUE TIPOLECCHl: MHAYKIIMOHHAS 11€4b, COJIEHOM/I,
3alllUTa OT JIEKTPU3ALMH TeJl IIPU ABUKEHUU B MAarHUTHOM I10J1€ 3€MJIN.

Hemoncmpayuu.

HaGnronenue siBleHus 371€KTPOMAarHUTHON MHTYKIIMH.

Uccnenoanne 3aBucumoctd OJ[C HMHIYKIUMU OT CKOPOCTH HU3MEHEHUS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHMEBOI (MeiHOI) TpyOe.

SIBrieHME CAaMOMHIYKIIU Y.

Hccnenosanue 3aBucumoctu DJIC caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHHS CHJIBI TOKA B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Onpenenenne MHAYKIMA BUXPEBOTO MarHUTHOT'O TOJIS.

HccnenoBaHue siBI€HUS CAMOUHTYKIUH.

COopka MoeH IEeKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuast cucrema. CBoOOAHEIE KOJIEOAHMS.

['apmonunueckue  konebanua. KunemaTnueckoe M~ JUHAMHUYECKOE  OMMCAHUE.
DOHepreTuyeckoe oOmnucaHue (3aKOH  COXpaHEHHUS  MEXaHWYeCKOW »Hepruu). BriBojg
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KojJeOaHMi M3 MX OJHEPreTU4Yeckoro u
KMHEMaTHYEeCKOTO OMHCAHMUS.

Ammuintyna u ¢asza xonebanuit. CBs3b aMIUIUTY/Ibl KoJeOaHHH HMCXOAHON BEIMYUHBI C
aMIUIUTY/IaMU Kojie0aHui €€ CKOPOCTU U YCKOPEHHS.



[Tepuon u yactorta konebanuii. Ileproa Manbix cBOOOAHBIX KOJeOaHH MaTeMaTHYECKOTO
MasTHUKA. [leprnon cBOGOAHBIX KOJIEOAHNH IPYKUHHOTO MAassTHHUKA.

[TonsTHe 0 3aTyxaroumx Konedanusx. Beiyxaennsie konebanus. Pezonanc. Pesonancuas
KpuBas. BiusHue 3aryxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue ycTpoWcTBa M TEXHOJIOTMYECKHE IIPOLIECCHl: METPOHOM, 4Yachl, Kadelwu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck Kojae0aTeIbHOrO ABUKEHMSL.

Habmronenne He3aBUCUMOCTH TIEpHOJIa MaJbIX KOJIeOaHU! Tpy3a Ha HUTH OT aMIUIUTY/IBL.

HccnenoBanue 3aTyxarolux KojeOaHUH M 3aBUCUMOCTH ME€pHOAa CBOOOIHBIX KojeOaHUH
OT CONPOTHUBJICHUS.

HccnenoBanue kojeOaHMM TIpy3a Ha MAacCHUBHOM MNpyXHHE € Leidblo (HOPMHUPOBAHUSA
NpeCTaBICHUN 00 HIeaTbHONU MOJIENU MPYKHUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KojeOaHUsIX rpy3a Ha pYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenue neproaa cBOOOIHBIX KojeOaHUH HUTSIHOTO U MIPYKUHHOI'O MasiTHUKOB.

W3yueHne 3aKOHOB JIBIDKEHUS Tejla B X0Z€ KoJeOaHUi Ha yIIPYTroM IoABece.

W3y4eHne ABUKEHUS HUTSHOTO MAasTHUKA.

[TpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/Ibl 3aTyXaIOIMX KOJeOaHU.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. dnexmpomazHumnole Ko1edanus.

Konebarenbublii koHTYp. CBOOOAHBIE 53JEKTPOMATHUTHBIE KOJEOAHUS B HICATLHOM
kosiebarenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUIUTYABI 3apsia KOHAEHcCATopa ¢
aMIUIUTY/I0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UJICATILHOM KO0JIe0aTeIbHOM KOHTYpE.

3aryxamomue 5SJeKTPOMarHUTHbIE KojieOaHUs. BBIHYXIEHHbIE 3JEKTPOMAarHUTHBIE
KoJIeOaHusl.

[lepemenHbIil TOK. MOIIHOCT TNEPEMEHHOIO TOKa. AMIUIUTYAHOE U JEHCTBYIOIIEE
3HaYeHHE CWJIbI TOKA U HAIIPSDKEHUS TPU PA3IUYHON (popMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHyconJalbHbIN IEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylIKa MHAYKTUBHOCTH
B LIENIH CHHYCOMIAJIBHOIO NIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHU.

Wneanbubiii Tpancdopmatop. IIpousBoacTBo, nepenaya U MoTpedICHHE IMEKTPUUECKOM
SHEPIHH.

OKOJIOTUYECKME PUCKU TIPU IPOU3BOACTBE 3JIEKTpodHEpruu. KynbTypa Hcronb30BaHMs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHnueckue ycTpolWcTBa M TEXHOJOTMYECKHE TPOLECCHI: IEKTPUYECKUH 3BOHOK,
reHepaTop NePEMEHHOro TOKa, JINHUU 3JIeKTpoIiepeiay.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOHBIX KOJI€OaHU OT MHIYKTUBHOCTU M €MKOCTH KOHTYpa.

OcuorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIKX JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mosienb 37eKTpOMarHUTHOTO TeHepaTopa.

BriHyX1eHHBIE CHHYCOHIaTbHbIE KOJIeOaHUs.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHaHc mpu mociae10BaTENIbHOM COEIMHEHUHM PE3UCTOPA, KaTYIIKM WHAYKTHBHOCTH U
KOHJIEHCATOopA.

VYCTpoiicTBO M MPUHIIMIT AEUCTBHS TpaHchopMaTopa.



Mopens IMHNN AJIEKTpONEpeaayn.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Nzydenue Tpanchopmaropa.

HccnenoBanue NMepeMEHHOIO TOKAa 4Yepe3 IOCIEN0BAaTENbHO COCIUHEHHBIE KOHIEHCATOP,
KaTyILKY U PE3UCTOD.

HaOnronenue 31eKTpOMarHUTHOrO Pe30HaHca.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbBLE 80JIHbL.

MexaHuueckue BOJHBI, YCIOBHUSL UX pacrpocTpaHeHus. llonmepeuHble M NpOAONIbHbBIE
BoJIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs U AjauHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeIoMIIeHUe, HHTephepeHINs U Au(paKIusl.

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

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IY4CHMs JJICKTPOMAarHUTHBIX BOJIH. B3aumHas
OpHUEHTAILM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaKCHHWE, IIPEIOMIICHHE, IOJApHU3aLus,
uHTEephepeHIHs U AU(PAKITHSL.

[IIkana 31EKTPOMAarHUTHBIX BOJH. IIprMeHEHHe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHLIMIIBI pagUOCBS3U U TeIeBUACHUA. Paguonokanuys.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYXKaroIIe cpebl.

TexHnueckue yCTpOHCTBAa M IIPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguMonpUEMHUK, TEJIEeBH30p, aHTeHHa, Tenepon, CBY-meup, ynapTpa3zBykoBas
JUArHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue 1 paclpoOCTPAHECHUE NONEPEYHBIX U MPOIOJIbHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIeOaHHH.

Habmonenne orpaxkeHus U IPeIOMIIEHUS MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu 1 Audpakiuy MEXaHH4eCKUX BOJIH.

AKYCTHYECKHI pe30oHaHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

HabGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIUTYIOH M YacTOTOM
KoJIeOaHU .

UccnenoBanue  CBOWCTB  AIEKTPOMATHUTHBIX  BOJIH:  OTPA)X€HHE, IPEIIOMIICHHUE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

OGHapyxeHue HHPPaKPACHOTO U YIbTPAPHOIECTOBOTO U3TYUCHHI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3yuenune napameTpoB 3ByKOBOHN BOJIHBI.

N3y4eHne pacnpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOoNMHENHOE pacCIpOCTpPaHEHHUE CBETa B OAHOpoAHOU cpene. JIyu ceera. TodeuHsiit
HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHue H300paKeHUH B IIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI TpeNoOMIIEHHS cBeTa. AOCOMIOTHBIH  IMOKa3aTelnb
npenomiieHuss. OTHOCUTENbHBIN MMOKa3aTenb npenomieHus. [1ocTOSHCTBO 4acTOTHI CBETa U
COOTHOILIEHHUE JUIMH BOJIH IIPU NEPEXO/I€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'paHULly pas3zaeina
JIBYX ONTUYECKUX Cpe.

Xon nyueit B npusme. ucnepcus csera. CliokHbIN coctaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEe oTpaxeHue. [IpeenpHblil yrol MOJIHOrO BHYTPEHHETO OTPAKEHHUS.



CoOuparomue W pacceuBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pacCTOSHHUE U
ONTHYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUSI TOHKOW cepuueckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENIBHOTO IOKA3aTes IPEIOMIICHUS.

®dopmylia TOHKOH JIMH3bI. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

Xox nyya, IPOLIEIIETO JUH3Y MO0 IIPOU3BOJIBHBIM YIVIOM K €€ ITIaBHOM ONTHYECKON OCH.
[TocTpoenue M300paxeHHi TOYKHU u OTpe3Ka npsMOi B coOMparoIux
Y pacCeuBAIOLINX JIUH3aX U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromias cnocoOHocTb. ['11a3 kak ontuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass onrtuka. HMurepdepenuus cBeta. KorepeHTHble HCTOYHUKU. Y CIIOBHS
HAOJIIOZIEHNUST MAaKCUMYMOB M MHHMMYMOB B HMHTEP()EpPEHIMOHHON KapTUHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMeps! kitaccuuecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuuss cBera. Judpaxnuonnas pemérka. YciaoBue HaOMIOICHUS TJaBHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckne yCTpPOHMCTBA M TEXHOJOTMYECKHE IMPOLECChl: OYKH, JIyNa, IEPUCKOII,
¢doroannapaT, MUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETIECHUE ONTHUKH, BOJIOKOHHAs
onTukKa, TupaKuOHHAs PeIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBaHue npesioMIIEHUs CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBo .

HccnenoBanue xo/1a CBETOBBIX IYUYKOB Y€pE3 MIOCKONAPAIUIEIbHYIO IUIACTUHY U [IPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

HabumroneHre 1BeTOB TOHKUX IJIEHOK.

Hab6nronenue nudpakuuu cBera.

N3ydenne AuppaKkIIMOHHON PeIETKHU.

HaGnronenue mudpakiiMOHHOTO CIIEKTPA.

Hab6mronenue qucniepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TpumeHeHre noaIpOrI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTU (DOKYCHOTO PacCTOSIHMS OT BellecTBa (Ha MpUMepe >KUIKUX
JIUH3).

N3mepenune pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakeHNs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[TonydyeHnue n3o0paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakuuu, nHTepdEpeHIINH U TONSPU3AIUHN CBETA.

W3ydeHue nonsipu3aluu CBeTa, OTPaXEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3yuenne naTepEpeHIINN Ja3epHOro N3IYYEeHUs Ha BYX LIEIsX.

Hab6nronenue aucnepcun.

Habmronenue u nccienoBanue quppakiinOHHOTO CIEKTPA.

N3Mmepenne niMHbI CBETOBOM BOJIHBI.

[TonydyeHnue criekTpa U3MydeHHs CBETOAMOAA TP OMOIIH TU(PAKIIMOHHOHN PEIIETKY.

Pasznen 6. OcHOBBI crIeMAJILHON TEOPHUH OTHOCUTEJIBHOCTH.

['paHunbl MPUMEHUMOCTH KJaccM4eckoil MexaHuku. llocTymarsl crnenuaibHOW TEOpUHU
OTHOCHUTEJIbHOCTH.



[TpoctpancTBeHHO-BpeMeHHON  umHTepBai. IIpeoOpasoBanust  Jlopenma.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHUM U COKpaIEHUE
JUIMHBI.

OHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHULIBI.

CBs13b Macchl C SHEPTUEH U UMITYJILCOM PEATUBUCTCKOMN YaCTUILbl. DHEPIHUs TOKOSI.

TexHu4eckne yCTpOHMCTBA M TEXHOJOTMYECKHE MPOLECChl: CIHYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

Y4eHUYeCKU IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, IPAKTUKYM.

OnpezneneHre UMIYIIbCAa M SHEPTHH PEIATHBUCTCKUX YacTul] (1o (otorpadusM TpPEeKoB
3apsKEHHBIX YACTHI] B MATHUTHOM I10JIE).

Paszpnen 7. KBanToBas ¢pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TEIUIOBOE W3JIydYeHHE (M3JIydeHHE aOCONIOTHO UYEPHOro Tena). 3aKOH
cmenieHus: Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onbitel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHeHue DiHIITEHHA
s porodddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBera (B YAacCTHOCTH, JaBleHHME CBeTa Ha aOCOJIIOTHO TOMIOMIAOIIYI0 U
a0COTFOTHO OTpaXkaroIIyro moBepxHocTh). OmbrTel 1. H. JleOenera.

BonHoBbie cBolictBa vacTtuil. BonHwl ne bpoinsa. JlnuHa BosiHbl A€ bpoiins u pazmepsl
o0nacTu  JoKanu3alMM  JBUXKyleiicss dactuupl. KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Judpakius 371eKTPOHOB Ha KpUCTAIIaX.

Criermnduika n3mepennii B Mukpomupe. CootHomenus HeornpeaenéaHoctei I elizendepra.

TexHUuyecKkue yCTpOICTBA M TEXHOJIOTUYECKUE IMPOLIECCHI: CHEKTPOMETpP, (OTORIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOANO/.

Hemoncmpayuu.

Doto3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.

HccnenoBanue 3akoHOB BHeHero Gotodddexra.

HccnenoBanue 3aBUCMMOCTH COITPOTHBIIEHHUS MOIYITPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroguog.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHo [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA Y€pEe3 CBETOINO/ OT HAIPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [imanerapuast moaens atoma Pesepdopra.

[Toctynatsl bopa. Uznyuyenue u mornomieHre (HOTOHOB IMPHU MEPEXOJe aToMa C OJHOT0
YPOBHsI SJHEPTUU Ha APYTOH.

Bupael ciektpoB. CiekTp ypOBHEHN dHEPrUu aToMa BOJOPOAA.

CrnioHTaHHOE W BBIHYXKJEHHOE M3TyueHue ceera. Jlazep.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKUE TIPOLECCHI: CIEKTPAIbHBIA aHAJIN3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopenb onbiTa Pezepdopna.

HabmtoneHne nuHeuaThIX CEKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHULL.

Omnpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3IIYYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

Habmonenue nuHeiiuaToro crnekrpa.

HccnenoBanue criekTpa pa3pesKeHHOTO aTOMapHOTO BOJOPOAAa M M3MEPEHHE MOCTOSTHHON
Punbepra.



Tema 3. Qusuxka amomnozo A0pa u INeMEeHmapHylxX Yacmuy,.

Hyxnonnas moxens snpa I'eitzenOepra—lBanenko. 3apsn sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anb(a-pacnaa. DIEKTPOHHBIH W MO3UTPOHHBIM OeTa-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJuMOaKTUBHOrO pacnajga. PaanoaktuBHble u3oTombl B mpupone. CBoicCTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBeHHBIN
¢don uznyuenus. Jlozumerpus.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuibl. JleekT Macchl sapa.

Snepuple peaknuu. Jlemenue w cuHTE3 sAnep. SmepHbie  peakTophl. [Ipobiembr
YIOPaBIsSEMOro TEPMOSAECPHOrO CHHTE3a. OKOJIOIMYECKME AaCMEKThl pa3BUTUS  sIEPHOM
SHEPIeTHUKHU.

MeTo/1bl perucTpaly U UCCIIEOBAHUS 3JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTAIbHbIE B3auMojaeicTBusA. bapuonbl, Me30HbI U jenToHbl. IIpencraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb a[pOHOB.

®usuka 3a npegenamu CtangapTHol Mozaenu. TémHas MaTepust U TEMHAsE SHEPTHUsl.

EnuHcTBO DM3M4ecKoil KapTHHBI MUPA.

TexHuueckue ycTpocTBa M TEXHOJIOTMUECKHE IMPOILECCHl: NO3UMETpP, Kamepa BuibcoHna,
SOCPHBIA  PEaKTOp, TEPMOSIIEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusam).

HccnenoBanue pajnoakTUBHOIO (JOHA C UCIIOJIB30BAHUEM JI03UMETPA.

W3yuenue noriomnieHus 0eTa-4acTUl] aTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKH.

Otanbl  pa3BuUTUs  acTpoHoMuM. lIpuknagHoe M MUPOBO33PEHUYECKOE  3HAUEHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (U3UKHA I OOBSCHEHUS MPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metonpl acTpoHOMUYecKUX HccieaoBaHui. COBpEMEHHbIE ONTHYECKHE TEJECKOIbI,
paanoTeNecKOmbl, BHeaTMOoc(hepHas acTpOHOMHUSI.

Bun 3Bé€3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABH)KEHUE.

Conneynas cucrtema.

Comnre. ConHeunast akTHBHOCTh. McTtounuk sHeprun CoHIa U 3BE3]T.

3BE3/1b, HX OCHOBHBIE XApAaKTEPUCTUKHU. Jluarpamma «CHEKTpalbHBIA Kjacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM OCJIEI0BATEILHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3] IVIABHOM  IOCJENOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
MPEJICTaBICHUSI O MPOMCXO0XKIEHUH U 3BotoK CosHIa U 3BE3/. DTarbl )KU3HU 3BE3.

Muneunsiii [1yTs — Hama ["anaktuka. [lonoxenue u neuxxenune Connua B ['anaktuke. Tumsl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajakTHK.

Bcenennas. Pacmupenune Bceenennoil. 3akon Xa66ma. Pazberanue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe u3nyyeHue.

MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HabGmionenuss 3B€3nHOro Heba  HEBOOPY)KEHHBIM  IJ1a30M € HCIOJIB30BaHHEM
KOMIBIOTEPHBIX TMPWIOKEHUN I OMpeAeNieHUs] TIOJOKEHUS HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be31s1 CEeBEpHOIo MOMymapus U IpKue 3BE3/bI.

Hab6mronenus B Teneckon JIyHbl, TUTaHET, TYMAaHHOCTEH U 3BE3/THBIX CKOTUICHU.

Du3n4ecKuil MPaKTUKYM.

Cnioco0bl u3MepeHus: pU3NIEeCKUX BEWYUH C MCIOIH30BAHMEM aHAIOTOBBIX U HU(POBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U



OTHOCUTEIIbHBIE  TOTPEIIHOCTH  H3MepeHui  ¢usmueckux BenudwH. OIlEeHKa TpaHUI]
MOTPEIIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX H3MEPEHUM, UCCIICIOBAHUIA 3aBUCUIMOCTEH (DM3UUECKUX BEIHYMH,
MIPOBEpKa MPEAJIOKEHHBIX TMIOTE3 (BBIOOP M3 paboT, OMMCAHHBIX B TEMAaTHYECKHX pa3fenax
«YYeHNYECKHIA HKCIIEPUMEHT, JTA00paTOPHBIE paOOTHI, IPAKTHKYM).

Oo6o0maronee NOBTOpPeHME.

O6obOmenne W cUCTeMaTU3alus COJACpXKaHMUA  pa3leloB  Kypca  «MexaHUKay,
«MonekynsipHas ¢pu3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKay, «KoneOGaHus ¥ BOJHBDY,
«OCHOBBI  CIIEIMANIBHON TEOpPUHM OTHOCHUTENbHOCTHY», «KBaHTOBas (Qu3uka», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢Qu3mku u acTpOHOMUM B 3KOHOMHYECKOH, TEXHOJOTHYECKOW, COIUATBHOW U
STUYECKON cdepax AeATeIbHOCTH YelIOBeKa, pOjb M MeCTO (U3HKH M acTPOHOMHUHU B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpA, 3HAYCHUE OIMCATEIIBHOW, CUCTEMaTU3UPYIOLIEH,
OOBSCHUTEIIBHOW M TPOTHOCTHYECKOW YHKIMHA (PU3HIECKOU TEOPUH, POJIb GU3HUECKOU TCOPUHU
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3MUECKON KapTHHE MHUpPA, MECTO (PU3MUECKON KapTHUHBI
MHUpa B 0011IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

Me:xnpeameTHbie CBSI3H.

Wzydenue kypca ¢usuku yriayon€HHOro ypoBHsS B 11 kiacce ocyliecTBIsieTcsl ¢ y4€ToM
COJIEpXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MaTEeMaTUKH, OWOJIOTHH, XHUMHH,
reorpauu ¥ TEXHOJOTHU.

MesicnpeOmemnvle  nOHAMUA, C6A3AHHbBIE C  U3YYEHUEM  MEMO008  HAYYHO20
no3HanuA: SIBJICHUE, Hay4yHbIi ¢akT, rumnoreza, (Qusuveckas BeIMYMHA, 3aKOH, TEOpUs,
HAOJII0JIEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHUE, MOIPEUIHOCTH HU3MEPEHUI,
U3MEpUTENIbHBIE MPUOOPHI, HUPPOBasi 1a00paTOpHsL.

Mamemamuka: pelieHHe CUCTEMBbl yYpaBHEHUH. TpuroHoMmeTpudeckue (yHKIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTopsl M HX
NPOCKIIMH HAa OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. IIpom3BOIHBIC 3IIEMEHTAPHBIX (DYHKITHIA.
[Tpu3naku mo100us TPEYrOIbHUKOB, ONPEEICHUE TUIOIAIU TUIOCKUX GUryp U o0bEMa Te.

buonozua: snexrpuyeckue sBIEHUS B KUBOW Npupoje, KoieOaTelbHbIE IBUKEHHS B
JKUBOM  NPUPOAE,  DKOJOTMYECKHUE  PUCKM  TIPU  TPOU3BOACTBE  3IJIEKTPOIHEPIHH,
ANIEKTPOMATHUTHOE 3arps3HEHHE OKPYXKAIOWIEH Cpeapl, YIbTPAa3BYKOBAas JHATHOCTUKA B
MEIUIIMHE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJIE.

Xumua: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHATIH3.

T'eozpaghusa: marHuTHBIE TONIOCa 3€MJIU, 3aJIEKU MArHUTHBIX Py, POTOCHEMKA 3€MHOU
MOBEPXHOCTH, ceiicmorpad.

Texnonocua: NpUMEHEHUE MTOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, HJIEKTPOBUTATENb
SAxobu, reHepaTop TMEPEeMEHHOTO TOKa, HHAYKIMOHHAS Tie4b, JUHHUHM OJJEKTpoliepenad,
AIIEKTPOJIBUraTeNlb, pajgap, paJuONpUEMHHUK, TEJIEBU30p, aHTeHHa, TeiaedoH, CBY-neus,
YIbTPa3BYKOBas JMArHOCTMKA B TEXHHUKE, IMPOCKUMOHHBIM amnmapar, BOJOKOHHAas ONTHKA,
CoJIHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, siIepHasi JHEPreTUKA U SKOJIOIMYECKHE acTIeKThl
€€ pa3BUTHS.

[TNTAHUPYEMBIE PE3VYJIBTATHI OCBOEHU A ITPOI'PAMMGBI [TO ®U3UKE HA YPOBHE
CPEHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3VYJIbTATHI

JIMUYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3ybTaThbl OCBOCHUS ydeOHOro rnpeamera «Du3nka» J0IKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYalOLIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHEHTAlUil, IO3UTHUBHBIX BHYTPEHHHX



yOeXIeHUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSAM POCCHICKOTO  OOIIECTBa,
pacClIMpPEHNUE KU3HEHHOI'O OIBITA U OIBITA AESITEIBHOCTU B IIPOLIECCE PEAIM3ALMU OCHOBHBIX
HaIpPABJIEHUH BOCHUTATEIbHOU IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

IrPakIaHCKOr0 BOCIIMTAHHUSA:

c(OPMHPOBAHHOCTh T'PAXKITAHCKOW MO3UIUN O00YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00I1eCcTBa;

OPUHATHE TPAJUIMOHHBIX  OOIICUENIOBEUYECKUX TyMAaHUCTUYECKHX M JIEMOKPATHYECKUX
IIEHHOCTEH;

FOTOBHOCTb BECTH COBMECTHYIO [JESTEIBHOCTh B HHTEpEcax TIpakJaHCKOro oOOIIecTBa,
y4acTBOBaTh B CaMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3aluy;

yYMEHHUE B3aMMOJICHCTBOBATH C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBHHU C MX (DYHKIMSAMH H
Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K FOCYAAPCTBEHHBIM CUMBOJIAM, JOCTH)KEHHUSAM POCCUNCKUX YYEHBIX B
obsactu (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI0 BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO MIOBEJCHMUS;

CHOCOOHOCTh OLEHMBATh CHUTYallUI0 W NPUHUMATh OCO3HAHHBIE PELICHMs, OPHUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B J€SITEILHOCTH YUEHOTO;
0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUNBOro Oy IyIIero.

ICTETHYECKOr0 BOCTIMTAHMA:

JCTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs O3CTETHKY HAay4YHOI'O TBOPYECTBA, IPUCYILIETO
¢duznueckoil Hayke.

TPYAOBOI'0 BOCIIMTAHMSA:

MHTEpPEC K Pa3IMYHBIM cepaM MpodeccuoHAIBbHON AESITeNIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
Gu3uKO M TEXHMKOW, yMEHHME COBepLIaThb OCO3HAaHHBIA BBIOOp Oynymied mnpodeccuun U
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTh U CIHOCOOHOCTh K OOpa3oBaHHIO M €amMOOOpa30BaHUIO B 0OONacTH (U3MKU Ha
MPOTSKEHUU BCEH )KU3HU.

IKOJOTHYECKOr0 BOCTIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ JKOJOTMYECKOM  KYyJIbTYphl, OCO3HAaHUE TIJI00AJBHOTO  XapakTepa
HKOJIOTHUECKUX MpobIIeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUM B OKPYXKAIOIIECH Cpele HAa OCHOBE 3HAHMS LEeH
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciIMpeHue OImbITa JEATENIbHOCTH SKOJIOIMUYECKON HAaIlpaBICHHOCTH HAa OCHOBE HMEIOLIUXCA
3HaHUH 10 PU3MKe.

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
buznyeckoil HayKu;

OCO3HaHME LEHHOCTH HAyYHOW JesTeIbHOCTH, T'OTOBHOCTH B IPOLIECCE H3YYEHUs (UNKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATENbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJoruueckue geiicTBUA:



CaMOCTOSITENIHO ~ (pOPMYNTUpOBaTh M aKTyaJU3UpoOBaTh MpoOieMy, paccMaTpuBaTth &
BCECTOPOHHE;

OINPEAEIIATh LUENH AESATEIbHOCTH, 331aBaTh IIapaMeTpPbl U KPUTEPUU UX JTOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabarTbiBaTh IUIAaH PEUICHUs MPOOJIEMBI ¢ YYETOM aHAIM3a WMEIOIIMXCS MaTepHaIbHBIX H
HEMaTepuaIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B JEATENIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESIM, OLIEHUBATh
PHUCKHU TOCTIEACTBUIA JESATENbHOCTH;

KOOPJAMHUPOBaTb U  BBIIOJHATH pabOTy B YCIOBUSX PpEalbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBHUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MPH PEILICHUH )KU3HEHHBIX TPOOIIEM.

Bba3zoBble uccienoBareibckme 1eiCTBUSA:

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MOHATUSAMHU M METOAaMU (PU3NIECKOI HAyKH;
BJIa/IETh HaBbIKAMHU yueOHO-UCCIIEIOBATENLCKON U TPOEKTHOM 1eATeIbHOCTH B 007acTH (PU3UKH,
CIIOCOOHOCTBIO M T'OTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELIECHUs 3aaad
buznyecKoro coaepxKaHus, IPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIAQJIETh BUJAMM JEATEIBHOCTH 110 T[OJIYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpPIpEeTalNH,
npeoOpa3oBaHMI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsX, B TOM YHCIE MpPH
CO3/IJaHUHU Y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH,

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYAIM3UPOBATh 3a7auy, BBIABUTaTh TUIIOTE3Y €&
pelIeHts, HaXOIUTh apryMEHThI JUIsl 1I0Ka3aTelbCTBA CBOMX YTBEPXKACHUM, 3a/1aBaTh 1apaMeTphl
U KPUTEPUU PEIICHHUS,

AQHAIM3UPOBAThH NOJYYEHHBIE B XOJ€ PELICHUS 3aJaud Pe3yJbTaThl, KPUTUYECKH OLIEHUBATH HUX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (POpPMYTUpPOBATH COOCTBEHHBIE 3a/aud B OOpa30OBaTEIbHON [EATEIBHOCTH, B TOM
qrclie MPU U3YYeHUU (DU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTHUUYECKYIO 001aCTh KU3HEACITENbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TOIyCKAIOIINE albTEepHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HaBbIKaMU IOJIy4€HUS UH(pOpMaMK PU3NYECKOTO COAECPKAHUS U3 HCTOUHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIBHO OCYILECTBIATh IOUCK, AHAJIN3, CHCTEMATH3aLUI0 U HHTEPIPETALUIO
MH(pOpMaLlMU Pa3INYHBIX BUJIOB U (OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

MCIIOJIb30BaTh CPEJCTBA MH(OPMALMOHHBIX M KOMMYHUKAallMOHHBIX TEXHOJOTHI B pELIEHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPraHM3ALMOHHBIX 3a/ad C COOJIOZCHHEM TpeOoBaHUN
PrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYpPCOCOEPEXKEHHS, TPABOBBIX U ITHUECKUX
HOPM, HOpM MH(OpPMAIIMOHHON 0€30I1aCHOCTH;

co3/aBaTh TEKCThl (PU3MUYECKOTO COJEp’KaHUS B pa3iMYHbIX (popmarax ¢ y4ETOM Ha3HAYCHUS
uHpOpMALlMM U IEeNeBOH ayJUTOpUH, BBIOMpAs ONTUMAIbHYIO (OpMy MpeacTaBIeHUS U
BU3YaIH3al1H.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIH U CMSATYATh KOH(MIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHMBHU1yaIbHON paboThI;

BbIOMpaTh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBHI C Yy4€ToM OOLIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHBA;



MPUHUMATH 1I€JIM COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH IEUCTBUS 10O
€€ JOCTI)KEHHUIO: COCTaBJISITh IUIAH JEWCTBUM, pacCIpelnesiaTb pOJH C YYETOM MHEHUM
Y4aCTHUKOB, OOCYXKIaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KAuyeCTBO CBOETO BKJa/Ja M KaXKJIOTO Y4YacTHHKA KOMaHIbl B OOIIMI pe3yabTaT IO
pa3pabOoTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE IIPOEKThI, OLEHUBATh HAEH C NO3UWLMUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYalHUAX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranusaunus:

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATENIbHYIO JAESITENbHOCTh B oOOnactu (U3HKU U
ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTAaBUTh U (hOPMYIIMPOBATH COOCTBEHHEIC 3a/1a4H;
CaMOCTOSTEJIBHO COCTaBIISATh IUIAH pELIEHUs pacy€THBIX W KAuyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECypPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacuupsaTh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeJIaTh OCO3HAHHBIM BBIOOP, apPTYMEHTHpPOBATh €ro, Oparh Ha ceOsS OTBETCTBEHHOCTH 3a
pEILICHHUE;

OIICHUBATDH MPUOOPETEHHBIH OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO IPYAULMU B 00sacTH (UBHMKH, TMOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTb OIICHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTHb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMU TI03HABATEIHHOW PEIICKCUM KaK OCO3HAHHS COBEPINACMBIX ACHCTBHHA WU
MBICJIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

WCIIOJIH30BATh MPUEMBI pedIIEKCHH JIJIsl OIIEHKU CUTYAIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YyIbTAaTOB JCSITCIHHOCTH;

MPUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIHUOKH.

B mpouecce nmocTukeHUss TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUSI MPOTPAMMBI MO (PU3UKE IS
YPOBHSI CpeHEro oOIIero o0pa3oBaHUs y OOYUAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEe/oiaralomuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIONIETO CIIOCOOHOCTh TOHHWMATh CBOE HMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAINPaBJICHUS PA3BUTHUSI COOCTBEHHOM SMOIIMOHATBHOU Cepbl, ObITH YBEPEHHBIM B ce0€;
CaMOpETYJIMPOBAHHUS, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJIEHNE, CIIOCOOHOCTh aJallTUPOBATHCSA K OMOLUOHATIBHBIM W3MEHEHUSIM U MPOSBISATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIFOYAOIICH CTPEMIICHNE K JTOCTHXKCHHIO LIETTH U YCIIEXY, ONTUMH3M,
WHULIMATUBHOCTh, YMEHUE AEHCTBOBAThH, UCXO/ISl U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKIIOYAIONMIEH CIMOCOOHOCTh TOHMMATh AOMOIMOHAIBHOE COCTOSIHUE JAPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;
COITMAIPHBIX HABBIKOB, BKJIIOYAIONINX CIOCOOHOCTh BBICTpAWBaTh OTHOIIEHUS C JIPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3peniaTh KOHQIUKTHL.

[MPEAMETHBIE PE3VJIBTATHI



K konmy oOyuenust B 10 knacce npeIMeTHbIE pe3yJbTaThl HA YIIIYOJEHHOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIUXCS YMEHUI:

IOHUMATh POJIb (PU3UKU B SKOHOMHYECKOH, TEXHOJIOTUYECKOM, 3KOIOTUIECKOH, COIMATbHON U
ITHUYECKON cdepax NesTeNbHOCTH YEJIOBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHON Hay4HOIl
KapTHHE MHUpa, 3HAYCHHE OMNHCATENbHOM, CHUCTEeMAaTU3UPYIOIIEH, OOBACHUTEIBHOH U
IPOTHOCTUYECKON (GYHKUMH (U3MUecKO TEOpUM — MEXaHWMKH, MOJIEKYJSIpHOH (U3MKU U
TEPMOJMHAMHKH, POJIb (U3NUECKON TeopuH B (OPMHUPOBAHUU TPEACTABICHUN O (PHU3MUECKON
KapTUHE MUPA;

pa3nnyarth yCJIOBUS NPUMEHUMOCTH MoOJeNed (U3NYECKHX TeNl M IPOLECCOB (SIBICHUH):
UHepLMalbHas cUcTeMa OTcuéra, aOCONIIOTHO TBEPAOE TeElO, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TMajieHue, abCONIOTHO yrpyras naedopmarus,
abCOJIIOTHO yNpyroe M aOCOJIOTHO HEYNpPYroe CTOJIKHOBEHHUS, MOJAEIM ras3a, >XKHUAKOCTH U
TBEPAOro (KPUCTAJUIMUECKOTO0) Teja, WACalIbHBIM ra3, TOYEUHBIH 3apsiji, OJHOPOIHOE
JNEKTPUYECKOE T0JIE;

paznuyath ycioBHs (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IOHHUMATH
BCeOOIMi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb HMCIOJb30BaHMS YACTHBIX
3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXaHHYECKHE MPOLECChl M SBIEHUS, HCIOJb3YyS OCHOBHBIE
MOJIO)KEHUS W 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTh MEXaHMYECKOTO JBMXKEHUS, (HOPMYJIbI
KHHEMAaTUKU PABHOYCKOPEHHOI'O JBMXKEHMsI, NpeoOpa3oBaHus [amunes Ans CKOPOCTH U
nepeMenieHus, 3akoHbl HbroTOHA, MPUHLMI OTHOCHUTENbHOCTH ['anmmiies, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHbl COXPAHEHUs UMITYJIbCA U MEXaHMYECKOW SHEPIuH, CBA3b pabOThI CHJIBI C
U3MEHEHHEM MEXaHMYECKOW OHHEpPruM, YCJIOBHUS paBHOBECHs TBEPAOrO Tejia), NpPU ITOM
WCIIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCJIOBHs INPUMEHMMOCTH
(du3HYECKUX 3aKOHOB: IMpeoOpa3oBanmii ['ammies, BTOpPOTO M TPEeThero 3akoHOB HprOTOHA,
3aKOHOB COXPAHEHUS UMITYJIbCa U MEXaHUYECKON YHEPIHH, 3aKOHA BCEMUPHOI'O TATOTEHUS;
AQHAIN3UPOBATH U OOBACHATH TEIUIOBBIE MPOLIECCHI U SBJIEHUS, UCIIOIb3Ys] OCHOBHBIE MOJIOXKEHUS
MKT u 3aKkOHBI MOJIEKYISAPHON (PU3UKH U TEPMOJMHAMUKH (CBSI3b IaBJICHUS UIE€AIBHOTO ra3a co
CpeIHEW KMHETUYECKON DHEPruel TEIUIOBOrO JIBHUKEHUS W KOHLIEHTpALMEH €ro MOJIEKYJ, CBA3b
TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KNHETUUECKON SHEPTUEH TEMIOBOrO IBUYKEHUS €ro YacTHUlLl,
CBSI3b JIaBJICHUS MJI€ATbHOIO T'a3a ¢ KOHLEHTpAlKel MOJIEKYN U €ro TeMIepaTypoi, ypaBHEHUE
MenneneeBa—KuanelipoHa, nepBblii 3aKOH TEPMOAVHAMMKH, 3aKOH COXPAaHEHUS HDHEPIUM B
TEIUIOBBIX IIpolleccax), HpPHU STOM HCIIOJIIb30BATh MaTEMaTHUECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh yCJIOBMsI IPUMEHUMOCTH ypaBHeHUsI MenneneeBa—KianelipoHna;

AQHAIN3UPOBATh U OOBACHATH IJIEKTPUUYECKUE SIBJICHUS, MCIOJb3ysl OCHOBHBIE IMOJOXEHUS U
3aKOHBl DJIEKTPOJUHAMHMKU (3aKOH COXpPAHEHMs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyioHa,
NOTEHLUATBHOCTh 3JIEKTPOCTATUUECKOTO OIS, IPUHLUI CYNEePIIO3ULIUHU IEKTPUUECKUX TOJIEH,
IIPY 3TOM yKa3blBasl YCJIOBUS IMPHUMEHUMOCTH 3akoHa KyloHa, a Takke MPaKTHYECKU Ba)KHbIE
COOTHOLIEHUS: 3aKOHbI OMa /i ydacTKa LIeNH U JUIsl 3aMKHYTOW 3JIEKTPUYECKON LIENH, 3aKOH
Jbxoyns—Jlenna, npasuna Kupxroda, 3axonst @apazaes 1Jis 37IEKTPOIIN3a);

ONKCHIBATh (PU3NYECKHE MPOLECCHl U SBICHUS, UCIONbB3YS BEIMYUHBI: MIEpEMEIEHNE, CKOPOCTb,
YCKOPEHHUE, UMITYJIbC T€Ja U CHUCTEMBI TEN, CHJIA, MOMEHT CHWJIbI, JaBJICHHUE, MOTEHIMAIbHASA
SHEprusi, KHHETUYeCcKasi SHEeprus, MeXaHu4ecKasi SHeprusi, paboTa CUIIbl, HEHTPOCTPEMUTEIHHOE
YCKOpPEHUE, CUJIa TSKECTH, CUjla YIPYTOCTH, CHJIa TPEHMSI, MOIIIHOCTh, SHEPT U B3aUMOIEHCTBUS
Tena ¢ 3emuéil BOM3U €€ MOBEpXHOCTH, SHEPTHUS yNpyroi nedopManuu npy>KuHbI, KOJIUYECTBO
TEIUIOTHI, a0CONIOTHAs TeMmIeparypa Teja, padoTa B TEpMOJMHAMUKE, BHYTPEHHSS JHEPIrus
UJEabHOT0 OJTHOATOMHOTO Ta3a, paboTa WealIbHOTO ra3a, OTHOCUTENbHAs BIAXKHOCTh BO3/IyXa,
KII/] naeansHOro TEMIOBOIO ABUTATENS; JIEKTPUUECKOE M0JI€, HAPSHKEHHOCTD YJIEKTPUUECKOTO
MOoJIsl, HANmpsLKEHHOCTH MOJSl TOYEUHOTO 3apsija WM 3apsHKEeHHOro Iapa B BakyyMe U B
JUDJIEKTPUKE,  TOTEHUUAJl  JIEKTPOCTATUYECKOTO  MOJs,,  Pa3HOCTb  IOTEHIIMAJIOB,



AJNIEKTPOJIBIIKYIIASl CUJIa, CUJIa TOKA, HANpPsHKEHHE, MOIIHOCTh TOKA, 3JIEKTpUYecKas EMKOCTh
IIJIOCKOTO KOHJIEHCATOPa, COIPOTUBIICHUE yJacTKa LENU C MMOCIEN0BATEIbHBIM U NMapauIeIbHbIM
COEIMHEHUEM PE3UCTOPOB, SHEPT U IIEKTPUUYECKOTO 10JIsI KOHJEHCATOPa;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHWUsS (PU3MYECKUX SBJICHHUI: MEXaHHMYeCKOe JIBI)KEHUE,
TEIUIOBOE JIBIDKEHHE YACTHIl BEIECTBA, TEIUIOBOE pPaBHOBECHE, OpPOYHOBCKOE JBH)KEHHE,
mubdy3us, ucnapeHue, KUNEHHE M KOHJEHCAllMs, I[UIaBJIeHHE U  KpUCTAJLTU3alus,
HAIpPaBJIEHHOCTh TEIJIONEPENayu, >3JICKTPU3aLUsl TeJ, SKBUIOTEHUUAIBHOCTh IOBEPXHOCTU
3aps’KEHHOI0 MTPOBOJIHUKA;

NPOBOJUTH HCCIICOBAaHUE 3aBHCHUMOCTH OJHOM (PU3UYECKON BEIMYMHBI OT JPYro ¢
UCIIOJIb30BAaHUEM MPAMBIX H3MEPEHHUM, MPH 3TOM KOHCTPYHpPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBHCUMOCTH (DU3MYECKHX BEIWYMH B BUAC TpadUKOB C Y4ETOM
a0COIOTHBIX MOTPEITHOCTEN U3MEPEHUH, 1eTIaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEI0BaHUS;
MPOBOANTH KOCBEHHBIC U3MEPEHHS (PU3UYECCKUX BEIMYWH, IMPU 3TOM BBIOMPATH ONTUMATBHBIN
METOJI M3MEpEHMs, OIEHUBATh AaOCOJIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHHUH;

MPOBOJIUTH OMBITHI IO TPOBEPKE MPEIIOKEHHON THUIIOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHbIE PE3YyJIbTaThl U JAENIaTh
BBIBOJ] O CTaTyCe MPEI0KEHHON TUIOTE3BI;

coOroaaTh mpaBmia 0E30MacHOTO TPyJa MPHU MPOBEICHUU HCCIICIOBAaHUN B paMKax y4eOHOTO
JKCIIEPUMEHTA, NPAaKTHUKyMa M Yy4eOHO-HCCIEeNIOBATENIbCKOW M IMPOEKTHOM NeATEIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U IAOOPAaTOPHOTO 000PYAOBaHUS;

pemats pacu€THbIE 33aJa4d C SIBHO 33/IaHHOM M HESBHO 3aJaHHOW (PU3MUECKON MOJIeNblo: Ha
OCHOBAaHMU aHaJIHM3a YCJIOBHUA OOOCHOBBIBATH BBIOOp (HU3MUECKOW MOJENH, OTBEYaroIei
TpeOOBaHUSM 3a/layd, OPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl
¢u3nyecKuXx TEOpUM IMpU HCIOJIB30BAHMM MAaTEMaTHYECKHMX METOJOB pelIeHUs 3ajad,
MPOBOJIUTh pPacy€Tbl HAa OCHOBAaHUM HMEIOIIMXCA JAHHBIX, aHAJU3UPOBATh PE3YNbTaThl U
KOPPEKTUPOBAaTh METO/IbI PEIICHUS C YYETOM IOJIyYEHHBIX PE3YJbTaTOB;

peliaTh KayecTBEHHbIE 3aJauu, TPeOYIole MPUMEHEHHUs 3HAHUIM M3 pasHBIX pa3fesioB Kypca
¢u3MKK, a TaKKe MHTETpPAllUM 3HAHUM M3 JPYrMX MPEJAMETOB €CTECTBEHHO-HAyYHOTO LUKJIA!
BBICTPAMBaTh JIOTUYECKYIO IIEMNOYKY pacCyXJEHHHl C ONOpOod Ha W3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUECKUe SBICHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHWUS Ui OOBSICHEHHS OCHOBHBIX MPUHIUIOB pPabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJUTH MPUMEPHI BKJIaJ]a POCCHICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
AQHAIM3UPOBATh M OIEHUBATh IOCIEJICTBUS OBITOBOM W TPOM3BOACTBEHHON NEATEIbHOCTU
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUECKUMU TPOIIECCAMH, C TTO3UIMA IKOJIOTHYECKOM 0€30MacHOCTH,
MPEACTABICHUI O palMOHAIBHOM HPHUPOIOINOIb30BAHUM, & TAK)KE Pa3yMHOM HCIOJIb30BaHUU
JTOCTH>KCHUI HAYKH M TEXHOJIOTHH IS JATbHEHIIIETO pa3BUTHS Y€JI0BEUECKOTO OOIIECTBA;
NPUMEHSTh pa3JIU4YHbIe CIOCOOBI PAa0OTHI ¢ HHpOpMAIUEH (U3HUUECKOTO COAEpPKAHUS C
HCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOIMM, MPU 3TOM HCIOJIb30BATh
COBpEeMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTUU I TOWCKA, MepepaboTKU U TMPEeabSIBICHUS
y4eOHOW ¥ Hay4HO-TIONMYJSpHOW WH(OpMaNUM, CTPYKTYPHUPOBAHHS W HWHTEPIpPETAUN
uH(pOpMallMK, TIONYyYEeHHOW U3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH AaHAIM3UPOBATH
MOJIy4aeMyro HH(POPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHUKA HHPOPMAIIHH;

MPOSBIISATE OpPraHU3AIMOHHBIE W TO3HABATEJIbHBIE YMEHMSI CaMOCTOSTEIBHOIO MPHOOpETEeHUs
HOBBIX 3HAHHI B MPOIIECCE BHIMOTHEHUS MMPOCKTHBIX U YUeOHO-UCCIIEIOBATENLCKUX padoT;
paboTaTh B TpyINIe C HCIOJHEHHWEM pa3jIMYHbIX COLHUAIBHBIX pOJIEH, IMIaHUpPOBaTh pPaldOTy
CPYIIbI, PAalMOHATIBHO PACHpPEAENATh NEATeIbHOCTh B HECTAHJAPTHBIX CUTYAlUAX, aJeKBATHO
OLICHMBATh BKJIAJ KaX/I0T0 U3 YYaCTHUKOB TPYIIIbI B pEIIEHUE pacCMaTpUBaeMOi poOIeMbl;



OPOSIBJIATE MOTHUBALMIO K Oynymied nmpodecCHOHAIbHOM AEATENbHOCTH MO CIEHATBbHOCTSIM
(UBUKO-TEXHUUECKOTO MPOUIIS.

K konmy oOyuenust B I1 knacce npeaMeTHbIE pe3yJabTaThl HAa YIIIYOJEHHOM YPOBHE JOJDKHBI
OTpakaTb c(HOPMUPOBAHHOCTh Y OOYUAIOLIUXCS YMEHUIA:

MOHUMATh POJIb (PU3UKA B IKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIMATBLHOW M ITHYECKOU
cdepax AesTeIbHOCTH YelIOBEeKa, POJib U MECTO (PM3UKU B COBPEMEHHON Hay4HOM KapTHHE MUDA,
pOJb ACTPOHOMHMM B TPAKTHUECKOW JEATEIBHOCTH 4YellOBeKa W JaJbHEHIIeM HaydHO-
TEXHUYECKOM DPa3BUTHM, 3HAUCHHME OIUCATENbHOM, CHCTEMAaTU3UpYIOUIeH, OOBACHUTEIbHON U
MPOTHOCTUYECKOW (PYHKIMIA (PU3NIECKONW TEOpUU — DICKTPOAMHAMHKH, CIICIIMATBLHOW TEOpHUU
OTHOCHUTEJIbHOCTH, KBaHTOBOM (u3uku, ponp ¢uznyeckoil Teopun B (HOPMHPOBAHUU
npecTaBiIeHu 0 PU3NYECKOl KapTUHE MHUPa, MECTO (PU3NYECKON KapTUHBI MHUpa B OOILEM PAILY
COBPEMEHHBIX €CTECTBEHHO-HAayUHBIX NIPEJICTABICHUI O IPUPOJIE;

pa3nnyath yCJIOBUS NPUMEHUMOCTH MoOJeNed (U3NYECKHX Tel M MPOLECCOB (SIBICHUH):
OJIHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IOJIsl, FapMOHMYECKHE KOojeOaHMs,
MaTeMaTHYECKUH MAasTHUK, WACATBHBIA MPYXHUHHBIH MAasTHUK, TapMOHUYECKHE BOJIHBI,
ueanbHbIil KonebaTenbHbI KOHTYp, TOHKas JIMH3a, MoJeledl aroma, aTOMHOIO fjapa u
KBAHTOBOM MOJICITH CBETA;

pasnnyath yciaoBus (TpaHMLbI, 00JacTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh
BceoOImuit xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH MCIOJIB30BAHUS YACTHBIX
3aKOHOB;

AQHAJTM3UPOBATh U OOBSACHATH AIIEKTPOMArHUTHHIE MPOIECCHl M SBJICHHS, MCIIOJB3YSI OCHOBHBIE
HOJIOKEHHUS W 3aKOHBl DJIEKTPOAMHAMHMKH M CHELMaIbHON TEOpUU OTHOCUTEIBHOCTH (3aKOH
COXpaHEHHsI JEKTPUIECKOTO 3apsaa, cuia Amiepa, cuia JlopeHma, 3aK0oH 3JIeKTPOMarHuTHON
uHAYKIMH, npaBwio Jlenna, cBa3p D/IC caMOMHIYKIMU B 3JIEMEHTE 3JIEKTPUUYECKOH LIeNu CO
CKOPOCTBIO HM3MEHEHHs CHJIBl TOKAa, TIIOCTYJAThl CIEHUATBHON TEOPHH OTHOCHUTEIBHOCTH
OlHIITeHA);

AQHATM3UPOBAaTh W OOBSCHITH KBAaHTOBBIC IIPOLIECCHl W SIBICHUS, HCIIONB3YS ITOJIOKEHUS
KBaHTOBOM ¢u3uku (ypaBHeHue DHIITEHHA U1 GoTodddekra, mepBblii U BTOPOH MOCTYIAThI
bopa, mnpuHunun cooTHOmEHUs HeomnpenaenéHHocTed ['ei3enOepra, 3akOHBI COXpaHEHUS
3apsI0BOTO M MAacCOBOTO YMCEN M SHEPruM B SJEPHBIX PEAKLUAX, 3aKOH PaJUOAKTUBHOTO
pacriana);

ONHUCBHIBATh (PU3MYECKHE TMPOLECChl W SBICHHS, MWCIOJb3Ysl BEJIWYMHBL: HANpsHKEHHOCTh
AIIEKTPUUYECKOTO TIOJISA, TOTEHIHAN JJIEKTPOCTATHYECKOTO TIOJIsA, Pa3sHOCTh MOTEHIMAJIOB,
ANIEKTPOABIDKYIIAsl CUJIa, MHAYKIMS MAarHUTHOTO TOJs, MarHUTHBIA TOTOK, cwia Awmrepa,
WHIYKTHBHOCTD, JJIEKTPOJBIDKYIIAS CHJIA CAMOMHAYKIMHM, OJHEPrus MarHUTHOTO IIOJIS
IPOBOJHUKA C TOKOM, PEISITUBUCTCKUI MMITYJIbC, TTOJIHAS SHEPTUsl, SHEPTUsl MOKOsI CBOOOJHOM
YaCTHUIIBI, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO M 3apsil SApa, SHEPTHUS CBSI3H SIpa;
OOBSICHATh OCOOCHHOCTH NPOTEKAHUS (PU3MUECKUX SBJICHUM: 3JIEKTpOMarHuTHAs HWHJIYKIHS,
CaMOMHIYKIIHS, Pe30HAHC, HHTEPPEPEHIIUS BOJH, AU(PAKIUs, TUCTIEPCHs, TIOJTHOE BHYTPEHHEE
oTpaxkeHue, Gporoanekrpuueckuit ¢ ekt (horoaddexr), anbda- u 6era-pacnasl saep, ramma-
U3ITy4eHue siep, GU3nIecKre MPUHIIHITEI CIEKTPATBHOTO aHAIN3a U pabOTHI Jla3epa;

OTpeNieNIATh HapaBlIeHWEe UHIYKIMU MarHUTHOTO IOJI MPOBOJHHUKA C TOKOM, CHJIBI AMIlepa U
cuibl JlopeHiia;

CTPOUTH M300paXKeHHE, CO3/1aBaEMOE TNIOCKUM 3€pKaJloM, TOHKOM JIMH30H, U pacCUUTHIBATh €TI0
XapaKTePUCTHKH;

IPUMEHATh OCHOBOIOJIAralOIIUe ACTPOHOMUYECKHUE MOHATHUS, TEOPUU M 3aKOHBI JUIS aHAJIM3a U
00BsICHEHUST (PU3UYECKHUX MPOIECCOB, MPOMCXOIMNX B 3BE3AAX, B 3BE3AHBIX CHCTEMax, B
MEXTaJITaKTHYECKOM cpefie; IBUKEHUsI HeOECHBIX Tell, SBOJIIOLINU 3BE3 U Beenennoii;
IIPOBOJIUTH HWCCIIEOBAHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYMH C HCIIOJE30BAaHHEM MPSIMBIX
U3MEpEeHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pE3y/IbTaThl IMOJY4YECHHOMH



3aBUCUMOCTH (DPU3MUYECKUX BEIMYUH B BHJE TPAUKOB C YIETOM aOCOTIOTHBIX MOTPEUTHOCTEH
WU3MEPEHMU, 1eJaTh BBIBOJIBI IO pe3ybTaTaM UCCIIEIOBAHMS;

MPOBOANTH KOCBEHHBIC U3MEPEHHS (PU3UYECKUX BEIMYWH, NMPU 3TOM BBIOMPATH ONTHMATBHBIN
METOJI M3MEpEHMs, OIEHUBATh AaOCOJIIOTHBIE M OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHHUH;

MPOBOJIUTH OMBITHI IO TPOBEPKE MPEIIOKEHHON THUIIOTE3bl: IUIAHUPOBATH HKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHBIE PE3YyJbTaThl U AENIaTh
BBIBOJ| O CTaTyCe MPEUI0KEHHON TUIIOTE3B;

OMUCHIBATh METO/IbI OJIYYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnroaaTh mpaBuiia 0€30MacHOrO TpyJa MPU MPOBENCHUU HCCIEAOBAaHUN B paMKax y4eOHOTO
OKCIEPUMEHTa, MPAKTUKyMa U Y4eOHO-HCCIENOBATEIbCKOM U TPOEKTHOW JEATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemiath pacu€THbIE 3a/la4M C SBHO 3aJlaHHOM M HESBHO 3aJlaHHON (PU3NYECKON MOMAETbIO: Ha
OCHOBaHUHU aHajM3a YCJIOBUS BBIOUpATh (PU3NYECKUE MOJEIH, OTBEYAIoLIUe TPeOOBaHUSIM
3a/1a4¥, MPUMEHSATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H IOCTYIAThl (PU3UYECKUX TCOPUH TpH
UCIIOJIb30BAaHUHM MAaTEMaTUYECKUX METOJIOB PEIICHUS 3a7ay, IPOBOJUTh PACUETHl HA OCHOBAHUU
MMEIOIINXCSA JIAaHHBIX, AHAJIM3UPOBATH PE3YyJIbTaThl M KOPPEKTHUPOBATH METOAbI PEIICHUs C
Y4€TOM MOITYYEHHBIX PE3YJIbTaTOB;

pelaTth KauyecTBEHHbIE 3ajjaud, TpeOyrollue NPUMEHEHUsl 3HaHUM M3 pa3HbIX pa3/esioB Kypca
bu3nky, a TakkKe MHTETpallud 3HAHUM M3 JIPYrHX MPEAMETOB €CTECTBEHHO-HAYYHOTO LHUKIIA!
BBICTpAaUBaTh JIOTMUECKYK0 LEHNOYKY PpACCYKIEHUH C ONOpOM Ha M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHMS I OOBSICHEHMS OCHOBHBIX IPUHIMUIOB pPaOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOHUCTB M TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOAUTH IPUMEPHI BKJIAJIa POCCHICKUX U 3apYyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
AQHIN3UPOBAaTh M OLEHUBATh IIOCIEJICTBUS OBITOBOW M MPOM3BOACTBEHHOHN J€ATEIbHOCTU
YeN0BeKa, CBA3AHHON ¢ (DU3MUECKUMHU MPOIIECCaMU, C MO3UIMI IKOIOTHYECKOW 0€30MacHOCTH,
NPEJICTAaBICHUA O pAlMOHAJIBLHOM MPUPOJONOIb30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JTOCTHIKEHUI HayKU U TEXHOJOTUH /JIsl JalbHEHIIIero pa3BUTHS YeTIOBEUECKOro 00IIeCcTBa;
MPUMEHATh pPa3udHble CHOoCcOO0bl paboThl ¢ uHOpmarnuend (U3NYECKOTO COIEPKAHUS C
MCIIOJIb30BAaHNEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTUM, TMPH 3TOM HCIHOIB30BaTh
COBpEMEHHbIE HMH(OPMAIIMOHHbIE TEXHOJOTUU Ui IOUCKA, NepepaboTKU U TpeAbSBICHUS
yueOHOM ¥ HAyYHO-TIOMYJSIpHOW WHOpMAIUK, CTPYKTYPUPOBAHUS ¥ HUHTEpIIpeTaluu
uHpopMaIMK, TMONYYEHHOM U3 pa3MYHBIX HCTOYHUKOB, KPUTHUYECKH AaHAIM3UPOBATh
MOJTy4aeMyro HH(POPMAIIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK 1 Ha OCHOBE aHaJM3a UCTOYHHKA HHPOpMAIHH;

MPOSIBIISATE OPraHU3AIMOHHBIE W TIO3HABATENbHBIE YMEHHSI CaMOCTOSTEIHHOTO MPHOOpETEeHUs
HOBBIX 3HAHMI B Mpoliecce BHIMOIHEHUS IPOEKTHBIX U y4EOHO-UCCIIEI0BATENBCKUX padoT;
paboTaTh B TpYINIE C HCIOJHEHHWEM pPa3JMYHbIX COIUAIBHBIX pOJIeH, MIAHUPOBaTh PabOTy
TPYIIIBI, PAllMOHATIBFHO PACIPEACNATh NEATeIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJeKBaTHO
OIICHMBATh BKJIA] KQXI0TO U3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBaeMO IPOOIIEMBI;
MPOSBIATE MOTHBAIMIO K Oynymied npodeccuOHaNbHOM IESTENbHOCTH IO CHENUAIbHOCTSIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.






TEMATHYECKOE INTAHUPOBAHHE
10 KJIACC

Ne i/t

HanmenoBanue pa3nesnoB U TeM IPOrpamMMel

KomnunuecTtBo uacoB

|Bcero|| KoHTponbHbIe paOboThI “ [IpakTnueckue padboThI |

OnextponHsie (TU(pOBLIC)
00pa3oBaTeNbHBIE PECYPCHI

|Pa3zle.11 1. HAYUHBI METO/I IO3HAHUSI ITPUPO/IbI

|Pa3z[e.]1 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJINHAMUKA

|
|1.1 ||HaquLH71 METO/1 IIO3HAHUS TTPUPOIBI || 6 || || || |
|I/ITor0 0 pasaerny || 6 || |
[Paznes 2. MEXAHUKA |
|2.1 ||KI/IHeMaTI/IKa || 10 || 1 || || |
22 |luavica L 10 || | || |
|2.3 ||CTamKa TBEPJIOTO TENIa || S || || || |
|2.4 ||3aKOHBI COXpaHEHUsSI B MEXaHUKeE || 10 || || || |
|I/ITor0 0 pazaeny || 35 || |
|
|
|

|3.1 ||OCHOBBI MOJIEKYJIAPHOKUHETUYECKON TEOPUH || 15 || || ||
|3.2 ||TepM0)II/IHaMI/IKa.T€HIIOBBI€ MaIIUHbI || 20 || || ||
3.3 ||ArperatHsle cocTosHuUs BemecTBa. Pa3oBble 14

epexo/Ibl
|I/ITor0 10 paszeny || 49 || |
|Paznea 4. JJIEKTPOJIMHAMUKA |
|4.1 ||9JIeKTque0Koe nose || 24 || || || |
|4.2 ||HOCTO$IHHBII>'I DIIEKTPUYECKHH TOK || 24 || || || |
|4.3 ||TOKI/I B Pa3IIUYHBIX CpeIax || 6 || || || |
|I/ITOr0 10 pa3feiny || 54 || |
|Pa3;[e.11 5. DUSUYECKU MPAKTUKYM |
5.1 ||Pusnueckuil IpakKTUKyM 16 16




Ne n/mt HanmenoBanue pa3neinoB ¥ TeEM IPOrpamMMel

| KonnuecTBo yacos |

|Bcero|| KoHTponbHbIe paOboThI “ [IpakTnueckue padboThI |

OnexktpoHHbIe (IU(POBLIE)
00pa3oBaTeNbHBIE PECYPCHI

|I/IToro 0 pasaeny

| 16 |

|Pe3epBHOe BpeMs || 10 || || ||

|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 170 | 8 | 16 |

11 KJIACC

Ne HaumeHnoBaHue pa3iesioB v TEM POrPaMMbI | KonunuectBo 4acos | DnekTpoHHbIe (1H(pPOBBIE)
n/n IBcero|| Komrpomsuere paGors || Ipaxriaeckue paGots: | 06pasoBaTelbHbIe PeCypehl

|Pa3zle.11 1. JIEKTPOANHAMUKA

|1.1 ||MarHHTHoe none || 14 || || ||
|1.2 ||9J'IeKTp0MaFHI/ITHa}I WHIYKIUS || 13 || 1 || ||
|I/IT0r0 110 pasjieny || 27 ||

|Pa3zle.11 2. KOJIEBAHUS 1 BOJIHbI

|2.1 ||MexaHquCKHe KoJeOaHus || 10 || || ||
|2.2 ||3J'IeKTp0MaFHI/ITHBIe KosieOaHus || 15 || || ||
|2.3||MexaHquCKHe 1 DJIEKTPOMArHUTHBIE BOJIHBI || 10 || 1 || ||
2O = || ||
|I/ITor0 II0 pa3feiny || 60 ||

|Pa3z[e.11 3. OCHOBBI CIEIIMAJIbHONU TEOPUH OTHOCUTEJIBHOCTHU

|3.1||OCHOBBI CTO || 5 || 1 ” ”
|I/ITor0 10 pasjeny ” S ||

IPaznea 4. KBAHTOBASI ®U3UKA

|4.1 ||KopnycxynﬁpHo-BonHOB0171 Tyaau3M || 15 || || ”
4.2||®du3uka atoma 5




Ne HanmenoBanue pa3nesnoB ¥ TeEM IPOrpamMMel | KonnuecTBo yacos | OnexTpoHHbIe (1IU(POBLIC)
n/n IBeero|| Koutponbuere paGotst || [paxtiueckue paGots! | 0bpasoBaTebHbIC PeCypChl
|4.3 ||CI)H3HKa ATOMHOTO SApa U AJIEMEHTAPHBIX YaCTHII || 5 || || ||

|I/ITor0 0 pazaeny || 25 ||

|Pa3)1e.11 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

|
|
|
|5.1||3neMeHTLI aCTPOHOMMH U aCTPOPUNKU “ 12 “ “ || |
|I/ITor0 0 pazaeny || 12 || |
IPazzen 6. DUBMYECKUIA IPAKTUKYM |
|6.1 ||CI)H3quCKI/1ﬁ MPaKTUKYM || 16 || || 16 || |
|I/IT0r0 0 pasaeny || 16 || |
|Paziea 7. OBOBIIAOIIEE IOBTOPEHUE |
7.1||Cucremarunzarus 1 0000IICHUE TPEAMETHOTO 15
COJIepyKaHMs M OIBITa AEATEIBHOCTH, IPUOOPETEHHOTO
npu u3ydenuu kypca pusuku 10 — 11 kmaccos
|I/IT0r0 110 pasjeny || 15 || |
|P€3epBH06 BpeMsl || 10 || || || |
|OBIIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME || 170 || 4 I 16 | |

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka | KonnyectBo yacoB | Hara DJeKTpOHHBIE IIU(PPOBbIE
n/n Beero|| Kontponsueie || IpakTndeckne || A3Yi€HHA || 0OpasoBaTenbHEIe pecypebl
paboThI paboThI
|1 ||(DI/ISI/IKa — (pyHnameHTanIbHas HAyKa O MPUPO/IE || || || ||
2 HayuHblii MeTOT TO3HAHUS U METO/IbI UCCIIEIOBAHUS
(bU3NYECKUX SIBICHUH




Ne Tema ypoka KonnuectBo yacos Hara DJNeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponsaeie || Ipaktuueckue || M3YdeHHA o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI
3 ||[OxcmepuMeHT U TeOpus B IPOLIECCE MO3HAHUS TPUPOIBI. 1
Hab6mronenue u skcriepuMeHT B pusnke
|4 | Crnioco0ObI n3mMepeHus GU3NUECKUX BEIMYUH ||
5 |[|AGcomoTHas 1 OTHOCUTEINIbHAS TOTPEIIHOCTH U3MEPEHHIA
(bu3MYECKUX BEIUYUH
6 |[MonenupoBanue B ¢puzuke. Ponb u Mmecto pusuku B 1
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B
MPAKTUYECKON AESITeNbHOCTHU JTIOACH
7 ||Mexanuueckoe nBuxeHue. Cucrema oTcuera. 1
OTHOCHTENBHOCTh MeXaHu4YecKkoro aBuxeHus. [Ipsmas u
oOparHas 3a/1a9l MEXaHUKU
8 ||Pammyc-BeKTOp MaTepHAILHON TOYKH, €0 MPOCKIIMH HA OCH 1
koopauHar. Tpaekropus. [lepememenne. Ckopoctb. Mx
MPOEKIINH HA OCH KOOPAMHAT
9 ||PaBHOMepHOE npsMONHHENHHOE nBIKeHuE. [ paduueckoe 1
OIMCaHWe PABHOMEPHOTO MPSMOIMHEHHOTO JIBMKEHUS
|10 | CrnoxxeHue nepeMenieHuii u ckopocteil. Pemenne 3agau ||
11 |[HepaBHOMepHOE ABMKeHUE. MTHOBEHHAs: CKOPOCTb.
Yckopenue. [IpsaMonrHetHOE IBUKEHHUE C TOCTOSTHHBIM
YCKOpPEHHEM
12 |['paduyeckoe onucanue NPSIMOIUHEHHOTO TBUKEHHUS C 1
MIOCTOSTHHBIM YCKOPEHUEM
13 ||CBoOonHOe mageHue. Y CKOpeHne CBOOOIHOTO MaACHHUS. 1
3aBHCUMOCTBH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUST OT BPEMEHHU
U uX rpaduku
14 ||/IBuxeHue Tena, OpOLICHHOTO MO/ YIJIOM K TOPHU30HTY 1




Ne Tema ypoka KonnuectBo yacos Hara DJNeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponsaeie || Ipaktuueckue || M3YdeHHA o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI
15 ||KpuBonuneiinoe nBuxkeHue. [BuxeHue 1o OKpy>KHOCTH. 1
VYrioBas u nuHelHas ckopocTs. [lepuon u yacrora.
LleHTpOoCTpEMUTENBHOE U MTOJTHOE YCKOPEHHE
|l6 |KOHTp0HbHa$I pabota no Teme "Kunemaruka" 1
17 ||llepssrii 3akoH HetoToHAa. IHEpIManbHBIE CHCTEMBI OTCUETA.
[Tpunimun otHocuTensHocTH ["anunes. HennepuuanpHble
CUCTEMBI OTCUETa
18 ||Cuna. PaBHonelicTByrOmas cuna. Bropoii 3akon HproToHa. 1
Macca
|19 |B3aI/IMoz[eI7ICTBI/Ie ten. Tperuii 3akoH HetoToHA
20 ||[IpuHnun cyneprio3uiuu cuil. Pemenue 3a1a4d Ha
IIpUMEHEHHE 3aK0HOB HproTOHa
21 ||3aKoH BCEMHPHOTO TATOTEHHUS. DKBUBAICHTHOCTD 1
I'PAaBUTALIMOHHOW U MHEPTHOM MaccChl
|22 |CHna TSYKECTH U YCKOPEHUE CBOOOIHOTO MaIeHUs
23 ||[dBuxeHre HEOECHBIX T U UX UCKYCCTBEHHBIX CITyTHUKOB.
[lepBas kocMuueckas ckopocTh. 3akoHbl Kemiepa
|24 |C1/ma ynpyroctu. 3akoH ['yka. Bec Tena
25 ||Cuna tpenus. [Ipupona u Buabl cuil TpeHus. JBrkeHue B
KHUJIKOCTH M Ta3e ¢ y4ETOM CHIIBI COITPOTUBIICHUS CPEIbI
|26 |I[aBJIeHHe. Iunpocratuueckoe gasienne. Cuna Apxumena
27 |[A6comoTHO TBepaoe Teno. [locTynarensHoe u
BpallaTeiabHOEe ABM)KEHHUE TBEPIOTO Tela
|28 |M0MeHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [1medo cumb
29 ||CnoxxeHue cuil, MPUIIOKEHHBIX K TBepIoMY Teny. LleHTp




Ne Tema ypoka KonnuectBo yacos Hara DJNeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponsaeie || Ipaktuueckue || M3YdeHHA o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI
TSOKECTH TeJia. Y CIIOBHS PAaBHOBECHSI TBEPJIOTO Tea. Buibl
paBHOBECHS
|30 ||PemeHHe 3ajau || ||
31 ([KontponbHas pabora mo teme "Iunamuka. Cratuka 1
TBEpAOro Temna"
32 ||Ummynbc MaTepuaaIbHOM TOUKH, CUCTEMBI MaTepUATbHBIX 1
Touek. LleHTp Macc cucteMbl MaTeprualnbHbIX TOUYEK. Teopema
0 IBUKEHHH LIEHTPA Macc
33  ||[mimynbe cHiThl M MI3MEHEHUE UMITYJIbCa TeJla. 3aKOH 1
COXPaHEHHUS UMITyJIbca. PeakTHBHOE TBUKEHHE
34 ||[MomeHT umItynbca MaTepuaibHoi Touku. [IpencraBnenune o || 1
COXpaHEHHH MOMEHTA UMITYJIbCA B IIEHTPAIBHBIX MOJISIX
|35 ||PemeHHe 3aa4 || ||
36 ||PabGoTa cuibl Ha MalOM U Ha KOHEYHOM TEepPEMEIICHUN.
I'padnueckoe npencraBiaeHre padoThl CUIbl. MOIIHOCTh
CHUJIBI
37 |[Kunernueckast sHeprus. Teopema 00 H3MEHEHUH 1
KUHETHUYECKOW PHEPTUU MaTepUaTbHOM TOUKU
38 ||[[IoreHIMaIbHBIE U HEMTOTEHIIUAIBHEBIE CUJIIBL. 1
[TorenumaneHas sHeprus. Bropas kocMuuyeckast CKOpoCThb
39 |(|Tpetbst kocMHuueckasi ckopocTb. CBsi3b pabOTHI 1
HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM MEXaHUIECKOM
SHEPIUU CHUCTEMBI Tell. 3aKOH COXPaHEHHsI MEXaHUYEeCKOM
SHEPTUU
40 ||Yupyrue u Heynpyrue CTOIKHOBeHUs. Y paBHeHue bepuymm|| 1
U1 N1€ATbHOM KUIKOCTH




Ne Tema ypoka KonnuectBo yacos | Hara DJNeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponsaeie || Ipaktuueckue || M3YdeHHA o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI

41 ||KontponbHas paboTta o Teme "3aKoHbI COXpaHEHUS B 1 1

MeXaHUuKe"
42 ||Pa3BuTHE NpeaCTaBICHUN O MPUPOAE TEIIOThL. OCHOBHbIE 1

nonoxerus MKT. Jluddysus. BpoyHoBckoe nBuxenue
43 |(|CtpoeHue ra3000pa3HbIX, KUIKUX U TBEPABIX Tel. Xapaktep| 1

JBUKCHUS 1 B3aMMOJICHCTBHS YACTHI] BEIIECTBA
44 [Macca u pa3mepsl Mosiekyl (aromoB). KonnuecTBo 1

BenlectBa. [locrosinnas ABoraapo
|45 ||TeMHepaTypa. TennoBoe paBuoBecue. lllkana [enscus || 1 || || || || |
|46 ||P€IH€HI/IC 3aaq || 1 || || || || |
|47 ||I/IzleaJILHLII7I ra3. ['a30BbIC 3aKOHBI || 1 || || || || |
|48 ||ypaBHeHI/Ie MenneneeBa-Knanelipona. Pemenue 3agau || 1 || || || || |
|49 ||A6COJIIOTHa$I Temineparypa. 3akoH [lanpToHa || 1 || || || || |
50 ||13omporiecchl B HCATBHOM Ta3e ¢ TOCTOSTHHBIM 1

KOJMYECTBOM BEIECTBA
51 |[I'paduueckoe mpeacTaBiIeHUE H30MPOIIECCOB: U30TEPMA, 1

n30xopa, u3obapa
|52 ||OCHOBHoe ypaBHeHue MKT || || || || || |
53 _|[Pemere sanas N | | | |
54  ||CBs3b aOCOMIOTHOM TeMIlepaTypbl TEPMOINHAMUYECKON

CUCTEMBI CO CpEHEN KUHETUUYECKON dHEprueu

MOCTYIATEILHOTO TEILIOBOTO JBHKCHHSI €€ JaCTHIT
55 ||O6o0mienue u cuctemMaru3anys 3HaHui 1Mo TeMe "OCHOBBI 1

MKT"




Ne Tema ypoka KonnuectBo yacos Hara DJNeKTPOHHBIE IUPPOBBIE
n/n Beero|| Kontponsaeie || Ipaktuueckue || M3YdeHHA 00pazoBaTesbHbIE PECYPChI
paboThI paboThI
|56 |K0HTpoana51 pabota o Teme "OcHoBbl MKT" 1
57 ||TepmoauHamuueckas cuctema. 3a/laHie BHEIIHUX YCIOBUM
st TJ1 cucrtembl. BHenHMe U BHYTPEHHUE MapaMETPhI.
[TapameTpsl T/ cucTembl Kak CpeHUE 3HAYEHUSI BETUYMH,
OIUCHIBAIOLINX €€ HA MUKPOCKOIIMYECKOM YPOBHE
58 ||HyneBoe Hauano tepmoanHamMuku. CaMOpOU3BOIbHAS 1
penakcanust Tl cucTeMsl K TEIUIOBOMY PaBHOBECHIO
59 ([Mogenp uieabHOrO ra3a B TEpMOJIMHAMUKE. Y CIIOBUS 1
IIPUMEHUMOCTH 3TOW MOJEIIH
60 (|[YpaBHenue MenneneeBa-Kianeiipona u BelpakeHue A5 1
BHYTPEHHEHN SHEPruu
61 |([BeipaskeHue uis BHYTPEHHEH YHEPTUU OAHOATOMHOTO 1
uaeansbHOro raza. Kpasucraruueckue 1 HecTaTU4ecKue
IIPOLIECCHI
62 (|[DnemenTapHas paboTa B TepMOJUHaMUKe. Beruncienue 1
paboThl 0 rpaduKy mpoliiecca Ha pV-auarpaMmme
63 |[Termonepenaya kak crocod U3MEHEHUS BHYTPEHHEH 1
sHepruun T/] cucremsl 6e3 coBepieHUs: paboThl
|64 KonBek1usi, TernnonpoBoAHOCTh, U3JIy4E€HUE
65 |([KommuecTBo TemmoThl. TermmoéMKoCTh Tena. Y qenpHas u
MOJIIpHas TEINIOEMKOCTH BEIIECTBA. Y A€NIbHAS TEIUIOTA
CrOpaHus TOIINBA
|66 Pacué€r konanyecTBa TEIIOTH! IPU TEIUIONEPEaAYE
67 |[[lousTie 06 agnabatHoM mporiecce. [lepBblit 3aK0oH
TEPMOJIUHAMUKU




Ne Tema ypoka KonnuectBo yacos | Hara DJNeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponsaeie || Ipaktuueckue || M3YdeHHA o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI
68 |([KommuecTBO TEmIOTHI U paboTa Kak Mepbl U3MEHEHUS 1
BHyTpeHHel sHepruu TJI cucteMbl
69 |[Bropoii 3aKOH TEPMOIWHAMUKH JIJII PABHOBECHBIX H 1
HEPaBHOBECHBIX MpolieccoB. HeoOpaTuMOCTh PUPOTHBIX
MIPOLIECCOB
|70 ||HpI/IHI_[I/IHBI JericTBus TeroBbix MamuH. KIT/] || 1 || || || ||
|7l ||MaKCI/IMaJII>HOC sHayenue KII/. Hukn Kapuo || 1 || || || ||
|72 ||PemeHHe 3aa4 || 1 || || || ||
73 ||9KonoruyecKue acmeKThl UCIIOIb30BAHUS TETLIOBBIX 1
nsurareseil. TernoBoe 3arpsi3HEHNE OKPYKAIOIIEH CPEbI
|74 ||PemeHHe 3azaq || || || || ||
75 [|O6001menne 1 cucTeMaTU3alKsl 3HAHUHA 110 TEME
"Tepmonunamuka. TeniaoBbie MaIuHbI"
76 ([KontponbHas pabora no treme "Tepmoaunamuka. TernnoBsle 1 1
MaIIuHbI"
77 ||[TapoobpazoBanue u koHeHcalus. McnapeHue u KureHue. 1
VY aenbHas TemoTa mapoodpazoBaHus
78 ||HachimeHnHbIe ¥ HEHACHIIICHHBIE MTaphl. KauecTBeHHAs 1
3aBHCHMOCTH TUIOTHOCTH M JIABJICHHsSI HACBIIIEHHOTO Mapa OT
TEMIIEPATYPHI, HX HE3aBUCUMOCTh OT 00hEMA HACKIIIIEHHOTO
napa. 3aBUCUMOCTh TeMIIepaTyphl KUIICHUS OT JaBJICHUS B
KHUJKOCTH
79 ||BmaxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCHTEIIbHAS 1
BIIQ)KHOCTh
80 |[Pemenne 3amau 1




Ne Tema ypoka KonnuectBo yacos | Hara DJNeKTPOHHBIE IUPPOBBIE
/1 Beero|| KontponbHbe Tpaxtiaeckue || A3YICHHA o0pa3oBaTeNbHbBIE PECYPCHI
paboThI paboThI
81 ||TBépmoe Teno. Kpucrannudeckue u amop(HbIC Tea. 1
AHM30TPONHUS CBOMCTB KPUCTAJIIIOB
82 |[[InaBneHue v KpUCTALTM3AIMS. Y IeJIbHAS TEILIOTA 1
riaBnenus. CyOnumarus
83 ||[dedopmanmu TBEpIOTO Tena. Pactsokenue u cxkarue. CIBur. 1
Monyne HOura. IIpeaen ynpyrux nedhopmanuit
84 |(|TermoBoe pacuipeHue KUIKOCTEH U TBEPIBIX TEI. 1
AHTapMOHH3M TEILJIOBBIX KOJICOAHHMI YacTHIl BEIIECTBA
|85 ||Hpeo6pa3013aHHe 9HEpruu B (a30BbIX NIEpexoiax || 1 || || || ||
|86 ||VpaBHeHHe TEIIOBOTO OanmaHca || 1 || || || ||
|87 ||PemeHHe 3a1a4 || 1 || || || ||
88 |[[ToBepxHOCTHOE HaTsHKeHHUE. KanmuiuisspHbIE SBICHUS. 1
JlaByieHre 10T UICKPUBJICHHOM IMTOBEPXHOCTHIO JKUKOCTH.
®opmyna Jlamnaca
89 ||O0o00meHNEe U cCUCTEMATH3AMUA 3HAHUN 110 TEME 1
"Arperarssle cocTosiHus BemectBa. dazoBbie nepexoanb"”
90 ||KonTpomnpHas paboTa o Teme "ArperatHbie COCTOSHHUS 1 1
BemecTBa. MazoBbie epexo bl
91 ||Dnektpuzanus Ten u e€ NposIBICHU. DIeKTpruueckuid 3apsf. || 1
JlBa BUIa JIeKTpUIECKUX 3apsaoB. [IpoBogHIKH,
TUDIIEKTPUKU U TIOTYIPOBOAHUKHI
92 ||9memMeHTapHBIN SNEKTPUUSCKUI 3aps. 3aKOH COXpaHEHUS 1
AIEKTPUIECKOTO 3apsijia
93 ||B3aumoneiicTBue 3apsa0B. TodeuHble 3apsabpl. 3aKOH 1
Kynona




Ne Tema ypoka | KonnuectBo yacos | Hara DJNeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kourponbisie | paxtiueckue || M3YIeHHS 00pa3oBaTeNbHBIE PECYPCHI
paboThI paboThI
[94_|[Pemerme sana (N [ | |
95 |(|[Onexrpuueckoe nojue. Ero neiictBue Ha neKTpHUECKUE
3apsiIbl
96 |([Hampspk€HHOCTB 3NIEKTpUYecKoro moss. [IpoOHsIit 3aps . 1
JluHuM HanpsDKEHHOCTH AMMeKTprdeckoro noist. OqHopoaHoe
AJIEKTPHUYECKOE TI0JIE
97 ||lToTeHIMATLHOCTD ICKTPOCTATHYECKOTO 101, PazHocTh 1
MOTEHIIMAJIOB U HAPSHKEHHE
98 ||[ToTeHnmambHas YJHEPTHS 3apsAIa B DJIEKTPOCTATUICCKOM 1
noJze. [ToTeHuan aIeKTpocTaTuYecKOro moJIst
99 ||CBs3b HaNPSHKEHHOCTH TIOJISL K PA3HOCTH MMOTEHIIHAIIOB IS 1
AJIEKTPOCTATUYECKOTO TTOJIA
|100 ||HpI/IHI_[I/IH CYIIEPIO3UIINH HNEKTPUUECKUX MOJIeH || 1 || || || ||
|101 ||PemeHHe 3aJaq || 1 || || || ||
102 |[ITome ToyeuHoro 3apsina. [loe paBHOMEPHO 3apsHKEHHOMN
cepsl
103 |[[To;e paBHOMEPHO 3apsKEHHOro Mo 00bEMY m1apa. [Tone 1
PaBHOMEPHO 3apsyKEHHOW OECKOHEUHOMU MII0CKOCTH
104 |TIpoBOAHMKH B 3JIEKTPOCTATUYECKOM I0JIE. Y CJIOBUE 1
paBHOBECHS 3apsI0B
105 ||InpneKkTpuKH ¥ TOTYIPOBOJHHUKH B AJIEKTPOCTATHYECKOM 1
nosue
106 ||Konaercarop. DaeKTpoEMKOCTh KOHICHCATOPA. 1
DNeKTPOEMKOCTD IIIOCKOT0 KOHAEHCATOpa
107 |[[TapamienbHOE cOeTMHEHHE KOHIEHCATOPOB 1




Ne
1/

Tema ypoka

KoanuectBo yacos

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

Jata
W3Yy4YCHUS

DJNeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

|108 ||Hocne):[OBaTeJILH06 COEIMHEHUE KOHJICHCATOPOB

|109 ||3Hepm;1 3apsSHKEHHOI0 KOHAEHCAaTopa

|110 ||PemeHHe 3a;ay

111

,HBI/I)KGHI/IG Sapﬂ)l(eHHOﬁ YaCTHILIBI B OTHOPOJHOM
SJICKTPHUYCCKOM I10JIC

R~

1112 |

|PemeHHe 3az1a4

113

O06o0061eHre 1 cucTeMaTH3alus 3HaHUu| TI0 TeMe
"JnexkTpuueckoe mose"

1114 |

|KOHTpOJ'IbHa}I paboTa 1o Teme "DnekTpuyeckoe mnosue"

115

Cwua Toka. IlocTossHHBIN TOK. Y Ca0BUSA CYILICCTBOBAHUA
MMOCTOAHHOI'O SJICKTPHUYICCKOI'0 TOKa

116 |

|I/ICTO‘IHI/IKI/I toka. Hanpsixenue u 3/1C

117

3akoH OMa Uil yyacTKa Lenu. DIEKTPUUECKOe
COTPOTHUBIICHUE

118

3aBHCHMOCTD COIIPOTUBJICHHUA OAHOPOJAHOTO ITPOBOJHUKA OT
€ro JJIMHbI U IJ10Iaad monepeYHoro CEYCHUA

1119 |

|Yz[eanoe CONIPOTHUBIICHHE BenlecTBa. Pemenune 3anau

120

HOCJ’ICI[OB&TCJ'ILHOC, napajjieJibHOC, CMCIIAHHOC COCAUHCHUC
IMPOBOAHHUKOB

121

Pacuér pa3BeTBIEHHBIX dIIeKTpHUecKuX Lenen. [Ipasuna
Kupxroga

1122 |

|PemeHHe 3a11a4

1123 |

|Pa60Ta AIEKTPUUECKOT0 TOKa. 3akoH [[xoyns —JleHna

124

Pemenue 3agau




1/

Tema ypoka

KoanuectBo yacos

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

Jata
W3Yy4YCHUS

DJNeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

125

MoIHOCTb 31EKTPUUYECKOro ToKa. TernoBast MOIIHOCTD,
BbIIETIsieMasi Ha pe3UcTope

|126 ||PemeHHe 3a;ay

|127 ||3ILC Y BHYTPEHHEE CONIPOTUBIICHUE UCTOYHUKA TOKA

|128 ||3aKOH Owma 1151 ToTHOM (3aMKHYTOM ) 3JIEKTPHYECKOH TeTTH

|129 ||PemeHHe 3a1ay

|130 ||MOH_[HOCTB WCTOYHHUKA TOKa

|l3l ||KOpOTKOC 3aMbIKaHUE

|l32 ||KOHI[6HC&TOp B LIENIU TIOCTOSIHHOI'O TOKa

|133 ||PemeHHe 3a1ay

|134 ||PemeHHe 3aaa4 1o teme "IloCTOSIHHBIN ANeKTpUUECKUui TOK" ||

|l35 ||P€IH€HI/IC 3aja4 1o reMe "[locTosIHHBIN 37IeKTpUYEeCKUil TOK" ||

|136 ||PemeHHe 3anad 1o Teme "[1oCTOsTHHBII 2IeKTpUIecKuit TOK" ||

137

O00011IeHIE U CUCTEMATH3aIUs 3HAaHUH 110 TEME
"TTocTOSIHHBIN 31EKTpUYECKUH TOK"

R~~~ =] ]~

138

Kontponbnas padota o teme "TloCTOSHHBIN 2JIEKTPUUECKHUIT

TOK

139

DneKkTpruyecKasi MpOBOAMMOCTh Pa3JIMYHBIX BEIIECTB.
DneKkTpuyecKuii TOKk B Metaiiax. CBepXInpoBOAUMOCTD

140

DNEeKTPUYECKHUI TOK B pacTBOpax M paciuiaBax
AJEKTPOIUTOB. 3akoHbl Dapajies g dIEKTPOIIn3a

141

|3ﬂeKTqueCKHI71 TOK B razax. [lmazma

142

DNeKTpuYecKuil TOK B Bakyyme. BakyymHbie mpubopbI




Ne
1/

Tema ypoka |

KoanuectBo yacos

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

Jata
W3Yy4YCHUS

DJNeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

|l43 ||3J1eKTquecxm71 TOK B ITOJIYIIPOBOJIHUKAX “

[

|l44 ||HOJIyrIpOBOl[HI/IKOBLIe npubopsI “

[

145

®u3nyecKkuil mpakTUKyM 1o teme "M3Mepenue cuibl ToKa u
HaNPsOKCHUS B IIETI TOCTOSHHOTO TOKA IIPU TTOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB" WK
"3HakoMCTBO ¢ LU poBoii JabopaTopueii Mo Gpu3nKe.
[Tpumeps! u3mepenus GU3NUECKUX BEIUYUH MPU TOMOIIU
KOMIIBIOTEPHBIX 1aTYMKOB"

146

duznyeckuil npakTukym no teme "M3ydyenue
HEPaBHOMEPHOTI'O IBUKEHHUS C LIEJIbI0 OIPEACTICHUS
MI'HOBEHHOH cKopocTH"

147

duznyeckuil mpakTukyM 1o teme "M3MepeHune yckopeHus
MIPU IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JBUYKEHUU T10
HaKJIOHHOH mtockocTu" win "Mccnenosanue 3aBUCUMOCTH
IIyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHUU"

148

duznyeckuil npakTukyM 1o teme "M3MepeHue yckopeHus
cBoOogHOTO najgeHus" wiu "M3yueHue qBIKEHUS Tena,
OpOILIEHHOTO0 TOPU30HTAIBHO"

149

dusndecKkuil NpakTUKyM 1o Teme "M3ydeHue IBHKEHUS
TeJa 10 OKPYKHOCTH € TOCTOSSHHOM 10 MOJYJII0 CKOPOCThIO"
win "HccnenoBanue 3aBUCUMOCTH TIepro/ia 0OpaleHus
KOHHUYECKOT0 MasiTHUKA OT €ro napamerpon”

150

@uznueckuil NpakTUKyM 1o teme "M3mepenue
PaBHOACHCTBYIOLIECH CUIIBI IPU IBUKEHUU OpyCKa 1O
HaKJIOHHOM muiockocTu" mim "[IpoBepka rumnoressl o
HE3aBUCHUMOCTH BPEMEHH JIBUKEHHUs OpyCcKa M0 HAKIIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro Macchl”




1/

Tema ypoka

KoanuectBo yacos

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

Jata
W3Yy4YCHUS

DJNeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

151

dusnyeckuil npaktukyM no teme "HccnenoBanue
3aBHCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIONIHNX B MPYXHHE U
pe3nHOBOM 00Opasiie, ot ux aedopmaruu win "HM3ydenue
JIBVDKEHUSI CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKHUHYTON
gepes nErkuii 010K"

1

152

dusznyeckuil npakTukym 1o teme "M3mepenue

KO3 pULIMEHTa TPEHUs 110 BEJIMYUHE YTIIOBOIO
kod¢punmenta 3aBucumoctu Frp(N)" unu "HccnenoBanue
JBMKEHUS OpycKa 110 HaKJIOHHOM IJIOCKOCTHU C ITePEMEHHBIM
KodpdunrenToM TpeHus" uinn "M3yueHne IBIKEHUS rpy3a
Ha Bajly ¢ TpeHueM"

153

®dusznyeckuil npaktukyM no teme "HccnenoBanue ycioBui
paBHOBeCHsI TBEPJIOTO TEJa, UMEIOLIET0 OCh BpalleHus" Win
"KoHcTpynpoBaHue KpOHIITENHOB U pacy€T cui ynpyrocru"
win "M3ydyenue ycToH4uBOCTH TBEPIOIO Tela, UMEIOIIEro
TJI0IAb OTIOPHI"

154

duznyeckuil npakTukyM 1o teme "M3mepeHue umiyibca
Teja 110 TOPMO3HOMY ITyTH" i "M3Mepenne cuibl TATH,
CKOPOCTU MOJIEJIH JIEKTPOMOOUJISE U MOIITHOCTH CHJIBI TATH"
niu "CpaBHEHHE U3MEHEHMSI UMITYJIbCA TEJIA C UMITYJIbCOM
cwibl" win "MccnenoBanue coxpaHeHHs! UMITYJIbCa IPU
yIpyrom BzaumonencTsun" uinm "M3mepeHne KHHETHUECKON
SHEPrUM Teja M0 TOPMO3HOMY ITyTH"

155

dusndeckuil npakTukym 1o teme "M3ydenue
M30TEPMHUECKOro Iporecca (PEKOMEHI0BaHO
ucnoib3oBanue nudpooit madopatopun)" nim "M3ydyenue
n30XopHoro npotecca" win "M3ydenne nzo06apHoro
npouecca” unu "lIpoBepka ypaBHEHUS COCTOSHUS"




1/

Tema ypoka

KoanuectBo yacos

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

Jata
W3Yy4YCHUS

DJNeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

156

dusnyeckuil mpakTukyM 1o teme "M3mepenue yaenbHon
terioémkocTr" wim "McenegoBanue npoiecca OCThIBaHUS
BemectBa" win "UccnenoBanue agunadbatHoro npoiecca' uin
"N3y4yeHne B3aMMOCBSI3U SHEPTUH MEXKMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPbI KUIIEHUS JKUIKOCTEH"

1

157

dusnyeckuil npakTukym mno teme "M3zyduenue
3aKOHOMEPHOCTEW ucnapeHus xxuakocten" nmm "M3mepenue
yEIbHOM TEIUIOTHI IJ1aBieHus Jdbaa" uin "M3yuenue
CBOMCTB HachIIeHHbIX TapoB" win "M3Mepenue
a0COIOTHON BIIKHOCTH BO3/yXa U OI[EHKA MAcChl TApOB B
nometieHun". Mzmepenne ko duirenta moBepXHOCTHOTO
HATSDKEHUS

158

duznyeckuil mpakTukym no teme "Habmonenue
MIPEBPAIICHUS YHEPTUHU 3aPSHKEHHOTO KOHJIEHCATOPa B
SHEPTHUIo0 U3nydeHus ceeroauoaa"” wim "Nsyuenue
MPOTEKAHUS TOKA B LIETIH, COCPIKAIIECH KOHAeHCATOp" HIIN
"Pacnipenienenre pa3HOCTH MOTEHIIUATIOB (HANIPSHKEHUS ) TIPU
MOCJIEIOBATEILHOM COCIMHEHUH KOHIEHCATOPOB"

159

®duznyeckuil npaktukyM no teme "HccnenoBanue
CMENIaHHOT'O COeIMHEHHUsI pe3ucTopoB unu "M3mepenue
YACIBHOTO COMPOTHUBIICHUS TTPOBOTHUKOB" MITH
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HaIlPSIKEHUS
JUTSI JIaMIThl HaKaJIuBaHUs"

160

®dusnueckuii npakTukym no teme "Habmonenue
anektponusa" win "M3mepenune 3apsaa 0qHOBAJIEHTHOTO
noHa" unu "MccrnenoBanue 3aBUCUMOCTH COMPOTUBIIEHUS
TepMOpe3UCTOpa OT Temneparyps!’ win "CHITHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKH auoaa"




Ne Tema ypoka KonnuectBo yacos | Hara DJNeKTPOHHBIE IUPPOBBIE
n/m Beero|| Kontponsaeie || Ipaktuueckue || M3YdeHHA o0pa3oBaTeNnbHbIE PECYPCHI
paboThI paboThI
161 ||Pe3epBHbIil ypok. O600IICHHE U cHCTeMaTH3alus 3HaHui o || 1
teme "Kunemaruka"
162 ||Pe3epBHblii ypok. O000IMIEHNE U cCUCTeMaTH3aIus 3HaHu 1o || 1
teme "Jlunamuka"
163 ||Pe3epBHbIii ypok. O000IIEHNE U cCUCTEMaTH3aIus 3HaHu 1o || 1
teme "Craruka TBepAoro tena'
164 ||Pe3epBHEIil ypok. O000IICHHE U cCCTeMaTH3alus 3HaHu o || 1
TeMe "3aKOHBI COXpPaHEHHs B MeXaHUKe"
165 ||Pe3epBHbIil ypok. O000IICHHE U cCCTeMAaTH3alus 3HaHu o || 1
Teme "OCHOBBI MOJIEKYJISIPHOKMHETUYECKON Teopun”
166 ||Pe3epBHbIil ypok. O6001IeHNE U ccTeMaTu3anus 3HaHuii mo|| 1
teme "Tepmoaunamuka. TemioBbie MaIMHbI"
167 ||Pe3epBHblIil ypok. O6001IeHNE U ccTeMaTH3anus 3HaHuii mo|| 1
TeMe "ArperaTHble COCTOSIHUS BeliecTBa. Da3oBbie
nepexosr"
168 |[Pe3epBHbIii ypok. O6001IeHHE U cUcTeMaTH3anus 3HaHuii o || 1
Teme "DnekTpuueckoe mose"
169 |[Pe3epBHbIii ypok. O6001IeHHE U cUcTeMaTH3anus 3HaHui o || 1
teMe "[locTosHHBIN 21eKTpuyecKuil ToK"
170 ||Pe3epBHbIit ypok. O000IICHHE U CHCTeMaTH3alus 3HaHU o || 1
TeMe "Toku B pa3inyHbIX cpepax”
|OBLLEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 170 | 8 | 16 |




11 KJIACC

No Tema ypoxka KonnuectBo yacos | Hara DIEeKTpOHHBIE U POBBIC
/1 Beero| Konrponsbie || [pakruueckue || H3YICHNA o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI

1 |(|B3aumopeiicTBUE MOCTOSIHHBIX MAarHUTOB U IIPOBOJIHUKOB C 1

TOKOM. MarnutHoe nose. ['unoresa Amnepa
2  |[Bexrop marHutHO# nHAyKuMu. [IpuHiun cynepno3uuuu 1

MarHuTHBIX 1oseu. JIMHuM MarHuTHOM MHITYKIUU
|3 ||MarHHTHoe 1oJie MPOBOJIHUKA C TOKOM. OmbIT DpcTena || 1 || || || ||
|4 ||CI/IJIa Awmmnepa, e€ HanpaBJICHUE U MOJYJIb || 1 || || || ||
|5 ||PemeHHe 3aa4 || 1 || || || ||
6 ||[[Ipumenenue 3akoHa AMIiepa. DIEKTPOU3IMEPUTEIbHbBIE 1

puOOpbI
7 Cuna JlopeHnua, e€ HanpaBiieHHEe U MOAYJIb. JIBUXKEeHUE 1

3apsOKEHHON YacTHIIBI B OJHOPOJHOM MAarHUTHOM TIOJIe
|8 ||P€IH€HI/I€ 3amad || 1 || || || ||
|9 ||Pa60Ta cuibl Jlopenna || 1 || || || ||
|10 ||PemeHHe 3aJau || 1 || || || ||
11 |{[MaruutHoe none B BeuiectBe. deppomMarHeTuky, napa- u 1

JaMarHeTUKU
12 ||OcHoBHbIE cBOIiCTBA (heppoMarHeTukoB. [IpumeneHue 1

(heppoMarHeTUKOB
|13 ||PemeHHe 3aja4 0o teMe "MarautHoe mone" || || || || ||
|14 ||PemeHHe 3aga4 0o teMe "MarautHoe mosne" || || || || ||
15 ||IBnenue snekTpoMarHuTHOM MHAYKUKU. [ToTok BekTOpa 1

MarHMUTHON HHTYKITUU
16 (|[DAC unnykuuu 1




Ne Tema ypoka | KonnuecTBo yacos | Hara DJEeKTpOHHBIEC IU(PPOBBIE
/1 Beero|| Kontporsnbie || [paktrueckue || H3YICHAA 00pasoBaTebHBIC PECYPCHI
paboThl paboThI

|l7 ||3aK0H 3JEKTPOMAarHuTHOW uHAYKunu dapanaes || 1 “ “ || || |
|l8 ||BpreBoe anekrpudeckoe nojue. Toku dyko || 1 “ || || || |
|19 ||9ILC WHIYKIIAW B JIBIDKYIIUXCS IPOBOTHUKAX || 1 || || || || |
[20_|[Pemenne 3anau Lt | [ [ [ |
21 |ipasuao Hewna ] || || || |
22 ||MenykTuBHOCTH. KaTyllika WHIYKTHBHOCTH B IICTIH 1

IMOCTOSIHHOTO TOKa
|23 ||HBneHHe camouHaykiuu. DJC caMOMHIYKIINN || 1 || || || || |
24  ||[DHeprust MArHUTHOTO TIOJISI KATYIIKU C TOKOM. 1

DIEeKTPOMArHUTHOE T10JIC
25 _|Pemenne 3anau L | [ [ [ |
26 ||O000OmIEeHNEe U CHCTEMATH3aMUs 3HAHUN 110 TEME 1

"DnexkTpoaguHaMuKa"
|27 ||KOHTp0J'IBHa$[ pabota no Teme "DaeKTpoaHaMHKa" || 1 || 1 || || || |
28 ||[KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHU. 1

I"apmonnueckue konedaHus
29 |[Kuremarndeckoe U JUHAMHUYECKOE OITMCAHUE 1

KoJIe0aTeIbHBIX ABMKEHUI
30 ||9Hepreruueckoe onucanue. BeiBoa TMHAMHYECKOTO 1

OIMMCAHUS TAPMOHUYCCKHUX KOJICOaHMI U3 MX

HHEPreTHYECKOT0 U KHHEMATHYECKOTO OMUCAHUS
|31 ||AM1'IJ'II/ITy213 u (paza koseOaHUI || || || || ||
32 |[[lepmon u yacrora Konedanuit. [leproa MabIx CBOOOIHBIX

KosjebaHuit MaTeMaTuyeckoro MasTHuka. [lepros




Ne Tema ypoka | KonnuecTBo yacos | Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/n Beero|[ Konrponbusie || Ipaxruueckue || H3YIEHHA o0pa3zoBaTeNbHbIC PECYPChHI
paboThl paboThI

| ||CB060):[HLIX KOJICOaHUH MPYKMHHOTO MasiTHUKA || “ “ || ||
33 |[3aryxaromue xoneOanus. BoiHyX1eHHBIE KOTeOaHMs. 1

Pe3onanc
|34 ||ABTOKOJIC6aHI/I$I || 1 “ “ || ||
|35 ||PemeHHe 3amad || 1 “ || || ||
36 ||Ypok-koHnpepenmus "MexaHnueckue KoieOaHus B

MY3bIKaJIbHBIX HHCTpYMEHTax"
37 ||O6o0mieHne 1 cucTeMaTH3aIMsI 3HAHUH 110 TeMe 1

"Mexanuueckue konedaHus"
|38 ||3JI€KTpOMaFHI/ITHI>IC koseOanus. KomebarenbHbIil KOHTYP || || || || ||
39 ||[Popmyna Tomcona. CBsI3b aMILTUTY/IBI 3apsijia KOHJISCHCATOPA

C aMIUTUTY/ION CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYPE
40 ||3akoH COXpaHEHUS YHEPTHH B UJICATHHOM KOJICOATeITLHOM 1

KOHTYpE
41 |{3aryxaromue 3JIeKTpOMarHuTHbIE KoeOaHus. 1

BeIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUS
42 |[[lepemenHslii TOK. Pe3ucTop u KOHAEHCATOP B LEMH 1

MIEPEMEHHOTO TOKa
|43 ||KaTynH<a WHIYKTHBHOCTH B IIETH IEPEMEHHOTO TOKa || 1 || || || ||
|44 ||3a1<0H Owma 1151 SeKTPUYECKOH 1IeTH TEPEMEHHOTO TOKa || 1 || || || ||
45 [[MOIHOCTb NePEeMEHHOr0 TOKa. AMIUTUTYIHOE U

JEWCTBYIOIIEE 3HAYCHUE CHITBI TOKA U HAMPSHKCHUS
|46 ||Pe30Hch B AJIEKTPUYECKOM 1enH || || || || ||
47 ||Pemenue 3amau




Ne Tema ypoka KonnuecTBo yacos | Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/n Beero|| Kontporsnbie || [paktrueckue || H3YICHAA 00pa3oBaTeNbHbIE PECYPChI
paboThl paboThI
48 ||Uneanpublid Tpanchopmarop. [Ipons3BoacTBo, nepeaada u 1
noTpelieHne IeKTPUIECKOl SHepruu
49  ||[DKonoruyeckre pucKy py NPOU3BOJICTBE ANEKTPOIHEPTUH. 1
KynbTypa ncnonab30BaHus JIEKTPOIHEPTUHN B TIOBCEIHEBHON
KU3HU
|50 ||PemeHHe 3a/1a4 || 1 || || || ||
51 ||Pemene sanas (N | | |
52 ||O600uenue 1 cucreMaTu3anus 3HaHUI [0 TEME 1
"JyeKTpOMarHuTHeIE KosieOanus"
53 |[Mexannueckue BOJHBI. XapaKTEPUCTHKH MEXaHUIECKUX 1
BOJIH
|54 ||CBOI71CTBa MEXaHUYECKUX BOJIH || 1 || || || ||
|55 ||313y1<. XapakTepUCTUKH 3BYKa || || || || ||
56 ([Mudpa3Byk u ynprpa3syk. lllymoBoe 3arpsizHeHue 1
OKpY>Karollen cpeibl
[57_|[Pemene sanas (N | | |
58 ||[DnexkTpoMarHuTHbIE BOJIHBI. M3mydeHne 3eKTpoMarHuTHeIX || 1
BOJTH
59 |([DHeprust anmekTpoMarHuTHBIX BOJIH. CBOMCTBA 1
3JIEKTPOMArHUTHBIX BOJIH
60 ([IIxama smekTpoMarHUTHBIX BOJIH. [IpuMenenue 1
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
61 |([[IpuHIMIBI paAXOCBs3U U TeNeBUAeHUs. Paguonokarus. 1
DNEeKTPOMarHUTHOE 3arpsi3HEHHE OKPYKAIOIICH CpeIIbl
62 |[KonrponbHas pabora no treme "Konebanus u BoaHbI" 1 1




Ne Tema ypoka | KonnuecTBo yacos | Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/m Beero|| Kontporsnbie || [paktrueckue || H3YICHAA o0Opa3oBaTeNibHbIE PECYPCHI
paboThl paboThI

|63 ||CBeT. 3aK0H MPSMOJIMHEHHOTO PacpOCTPAaHEHUS CBETa || “ || || ||
64 |[Pemenue 3ama4 Ha MPUMEHEHHUE 3aKOHA MPSMOJIMHEHHOTO

pacrnpoCcTpaHEHHS CBETa
|65 ||OTpa>KeHHe cgeta. [Imockoe 3epkano. Chepudeckoe 3epkaio || “ || || ||
66 ||[Ipenomienue cBeta. AOCONIOTHBIN  OTHOCUTEIBHBIN

nokasarenb npenomienus. [lonHoe BHyTpeHHee oTpakeHue.

[IpenenbHbIN yroi MOJIHOTO BHYTPEHHETO OTPaKEHUS
67 ||Pemenue 3a1ay Ha MPUMEHEHHNE 3aKOHOB OTPAXKCHHUS U 1

MIPEJIOMIICHUS CBETA
68 || Xox myueit B mpusme. ucnepcus ceera. CIOKHBIN COCTaB 1

6enoro cBera. L{Bet
|69 ||JIHH3H. ®oKyCcHOE pacCTOSIHUE M ONTHYECKAst CUJIa JIMH3BI || 1 || || || ||
70 ||[TocTpoeHme U300paKEHUI B IMH3AX M UX CHCTEMAaX.

VYBenn4yeHne JIMH3bI
71 ||Pemenue 3a1a4 Ha MOCTPOEHHUE U300PAKEHUH, TOTydaeMbIX 1

C TMIOMOIIBIO JIUH3
|72 ||Fna3 KaK ONTHYECKas cCUcTeMa || || || || ||
73 |[Pemenue 3amay. [Ipenensl IpUMEHUMOCTH T€OMETPHUYECKON 1

OIITUKHU
|74 ||CKOpOCTB CBETa M METOJIbI €€ U3MEPEHUS || 1 || || || ||
|75 ||I[chepcm[ cBeTa || 1 || || || ||
|76 ||I/IHTep(bepeHum[ cBeTa || 1 || || || ||
77 ||[KorepeHTHBbIE HCTOUYHUKHU. Y CIIOBUS HAOIIOICHUS 1

MaKCUMyYMOB U MUHUMYMOB




Ne Tema ypoka | KonnuecTBo yacos | Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/m Beero|[ Konrponbusie || Ipaxruueckue || H3YIEHHA 00pa3oBaTeNbHBIE PECYPCHI
paboThl paboThI

[78_||Pemenye sanay [ I [ | |
|79 ||Hp1/1MeHeHHe UHTEepEpEeHITNH || 1 “ “ || || |
80_|tnpaxims crera L1 | | | |
81 ||[Iudpakunonnas pemérka. Y clioBUe HaOIIOIEHUS TJIaBHBIX 1

MaKCUMYMOB
82_||Pemenye sanau (N | | | |
|83 ||HOHepe‘{HOCTB CBETOBBIX BOJH. [lonsipuzamus ceera || 1 || || || || |
84 ||Pemenne sanac (N | | | |
|85 ||CB€TOBBI€ SBJICHUS B IPUPOJIE || 1 || || || || |
|86 ||O606meHHe U cucTeMaTtu3anus 3HaHui no teme "OnTuka” || 1 || || || || |
|87 ||KOHTpOJ'IbHa}I pabota no teme «OnTHUKa || 1 || 1 || || || |
88 |[['paHUIIBI MPUMEHUMOCTH KJIACCHYECKON MEXaHHUKH. 3aKOHBI 1

AJIEKTPOAMHAMUKHU U MIPUHLUI OTHOCUTEIBHOCTH
|89 ||H00TynaTH CIEeLUAIBHON TEOPHH OTHOCUTEIbHOCTH || 1 || || || || |
90 ([[IpocTpancTBeHHO-BpeMeHHOH HHTEpBai. [IpeoObpa3zoBanus

Jlopenua. YcnoBue npuuuHHOCTH. OTHOCUTENBHOCTD

OJTHOBPEMEHHOCTH. 3aMe JICHHE BPEMEHH U COKpAaIleHHE

TUTUHBI
|91 | OHeprus U UMILYJIbC PENSITUBUCTCKON YaCTHIIBI || 1 || || || || |
92 |(|CBs3b Macchl C SHEPrHEH U UMITYJILCOM PEISTUBUCTCKON

YaCTHUIIBl. DHEPTUs OKOS
|93 ||PaBHOBeCHOe TEIIOBOE U3JIy4ECHHE || 1 || || || || |
|94 ||3aKOH cMereHns Buna || || || || || |
95 |[lumote3a M. ITmanka o kBaHTax. ®OTOHBI 1




1/

Tema ypoka

KonnuectBO yacoB

Bcero

Konrtponbnsie || IIpaktuueckue
paboThl paboThI

Jara
W3y4YCHUS

DJEeKTpOHHBIEC IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

|96

|3Hepm;1 ¥ UMITYJIEC (JOTOHA

97

doroaddext. OnbiTer A. I'. CToneroBa. 3aKOHBI
dhoTodrddekra

98

VYpaBuenue Diinmreiina 1 porodddexra. "Kpacnas
rpanuma” Gorodddexra

|99 ||[[aBJIeHI/Ie csera. OnelTel [1. H. JIeOenena

|100 ||BOJIHOBBI€ CBOMCTBA YaCTHI]

101

Bonnel e bpoins. JlnuHa BonHbL 1e bpoiiiia u pazMepsl
00J1aCTH JIOKAJIU3aLMK ABIKYIIEHCS YacTULIbI

|102 ||K0pnyc1<yns[pH0-BonHOBOI71 Jyaau3Mm

|103 ||I[H(1)pa1<um{ AJIEKTPOHOB Ha KpUCTa/lIax

104

Crnenuduxa n3mepenuit B Mukpomupe. CooTHOIIEHUS
HeomnpezaenénHocrel ['elizendepra

|105 ||PemeHHe rpaduyecKux 3a1a4

|106 ||PemeHHe pacy€THBIX 3aJa4

107

KontponsHas padora o temam: "OcHoBbl CTO",
"KopnyckynsipHO-BOJIHOBOM Ayann3m"

108

OmnbITHI O UCCIIEAOBAHUIO CTpOeHUs aToMa. [nanerapHas
Mozeinb aroma Pesepdopaa

|109 ||HOCTynaTLI Bopa

|110 ||BI/I,Z[BI cnekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMa BOJIOPOAA ||

|111 ||Cn0HTaHHOe Y BBIHYXKJICHHOE U3ITy4YE€HUE CBETA

|112 ||Hasep

113

Hyxnonnas monens sigpa ['elizenoepra-lBanenko. 3apsia u

R~~~




1/

Tema ypoka

KonnuectBO yacoB

Bcero

KoHntposbnsie
paboThl

IIpakTrueckue
paboThI

Jara
W3y4YCHUS

DJEeKTpOHHBIEC IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

|MaCCOBoe yucio siapa. M3otonsl. PagnoakTHBHOCTh

114

3aKOH paJiMOaKTUBHOTO pacnaaa. CBolCTBa HOHU3UPYIOLIETO
U3Iy4eHus. BiusHue painoakTUBHOCTH Ha KHUBbIE
opranu3msl. Jlozumerpus

115

DHeprus CBA3U HYKJIOHOB B szpe. SnepHbie cuibl. Jledekt
Macchl sapa. SnepHele peakuuu. S nepHble peakTopsl.
[TpoGeMbl ympaBisieMoro TepMOSIAEPHOTO CUHTE3A.
DKOJIOTMYECKHE aCIIEKThl Pa3BUTHUS AJIE€PHON SHEPTETUKU

116

MeTopl perucTpaluyy U UCCIEA0BAHUS FIEMEHTAPHBIX
yactull. PyHaaMeHTalbHble B3auMoJieiicTBus. bapuoHsl,
Me30HbI U enToHsl. [Ipencrasnenue o CrangapTHoi
Mmojenu. KBapK-Tiit0oHHas MOJIENb alpOHOB

117

®dusuka 3a npenenamu CrangaptHoit mojenu. TémHas
MaTepus U TEMHas S3Heprus. EMMHCTBO GpU3HuecKoil KapTUHBI
MHpa

118

|3Tanbl pPa3BUTHUS aCTPOHOMUU. 3HAYCHHE aCTPOHOMHH

119

[TpuMeHNMOCTh 3aKOHOB (PU3UKU IS OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 00BEKTOB. METO IbI aCTPOHOMHYECKUX
HUCCIeI0BaHUN

120

CoBpeMeHHbIE ONITUYECKUE TEJIECKOIIbI, PaIHOTEIECKOIIbI,
BHeaTMoc(epHast aCTpOHOMHUS

121

Bun 3B€3aHoro Heba. Co3Be3ausi, spKkue 3BE3/bI, MIaHETHI,
X BUIUMOEC IBUXCHUC

122

Conueunas cuctema. Connaite. CoHeuHast akTHBHOCTD.
Ucrounuk sneprun CoiHLA U 3BE3N

123

3BE3/1b1, UX OCHOBHBIE XapaKTepUCTUKU. J(narpamMmma




Ne
1/

Tema ypoka |

KonnuectBO yacoB

Bcero

KoHntposbnsie
paboThl

IIpakTrueckue
paboThI

Jara
W3y4YCHUS

DJEeKTpOHHBIEC IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

||”cneKTpanLHLIP”1 KJIacC — CBETUMOCTh" ||

124

||3BCSI[LI IJIaBHOM II0CIIEA0BATEIbHOCTU ||

[EEN

125

Buytpennee ctpoenue 38E311. CoBpeMeHHbIE MPeACTaBICHUS
0 MPOUCXOXKACHUU U 3BotoK CotHIla 1 3BE3/1. DTarbl
JKU3HU 3BE3]

126

Muieunsiii [1yre — nama ["anaktuka. TUIBI ranakTUK.
UEpHbIe ABIPHI B s/Ipax rajJakTHK

127

Bcenennas. Pacumupenue Beenennoit. 3akon Xab60:ma.
Teopus bonpmoro B3peiBa. PenukroBoe usiydeHue

128

||MacmTa6Haﬂ CcTpyKTypa Beenennoil. Meraranaktuka ||

129

||HepeI_HéHHBIe po0OJieMbl ACTPOHOMUH ||

130

®duznueckuil npakTukyM 1o teme "MccnenoBanue
MarHUTHOTO TOJIS OCTOSTHHBIX MarHUTOB' WK
"HccnenoBanue cBOMCTB (heppOMarHeTUKOB" MK
"UccnenoBanue ASHCTBUS MMOCTOSTHHOTO MarHUTa Ha paMKYy ¢
TOKOM"

131

®duznyeckuil npakTukym 1o teme "M3mepeHue cuisl
Awmnepa" win "M3yuenue 3aBucuMocTy cuibl Amiepa ot
cuibl Toka" wim "OnpeneneHre MarHuTHON MHAYKITUU Ha
OCHOBE U3MEPEHHUs cuibl Amnepa”

132

dusndeckuil npakTukyM 1o teme "MccnenoBaHue sBICHUS
ANeKTpoMarHuTHOM nHAykuu" win "Onpenenenue
MHAYKIIMA BUXPEBOIO MarHUTHOTO MO

133

®u3nYecKuil mpakTHUKyM 1o TeMe "M cciienoBaHue sBieHus
camouHaykiuu" wim "COopka MOIeH dJIEKTPOMAarHUTHOTO
reHeparopa"




Ne Tema ypoka KonnuecTBo yacos Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/n Beero|| Kontporsnbie || [paktrueckue || H3YICHAA 00pa3oBaTeNbHbIE PECYPChI
paboThl paboThI
134 ||®usnueckuii mpakTUKyM 1o Teme "M3mepenue nepuoaa 1 1
CBOOOJHBIX KOJI€OaHUH HUTSHOTO U IPYKUHHOTO
MasiTHUKOB"
135 ||®usnueckuii mpaktukym no teme "IlpeoOpasoBanue sueprun|| 1 1
B MPYKMHHOM MasiTHUKE"
136 ||®usnueckuii mpakTukym mno teme "HccnenoBanue 1 1
IIEPEMEHHOI'0 TOKa Yepe3 MOCe10BaTeIbHO COSAUHEHHBIE
KOHJIEHCATOp, KaTylIKy U pe3ucrop” wiu "MccnenoBanue
pabOThI HCTOYHUKOB CBETA B LIEMH NIEPEMEHHOr0 ToKa"
137 ||®uznueckuit npakTukyMm mno teme "M3yueHue mapameTpoB 1 1
3BYKOBOM BOJIHBI"
138 ||®uznueckuit npakTukyMm no teme "M3mepenue nokaszarens 1 1
npenomiieHus crexna" win "llonydyenue nzodpaxeHus B
CHCTEME U3 IJIOCKOT0 3epKajia U JIUH3bI"
139 ||®usnueckuii mpakTukym no reme "MccnenoBanue 1 1
3aBHCUMOCTH (DOKYCHOTO PacCTOSIHHS OT BElIecTBa (Ha
npuMepe KUIKUX JUH3)" uin "M3mepenue GoKycHOro
PACCTOSIHUSI PAaCCEHBAIOIINX JIMH3"
140 ||®usnueckuii mpaktukym no treme "Habmonenue nudpaxkuun,|| 1 1
UHTEp(PEPEHIINH U MOJISIpU3aluU cBeTa"
141 |®uznueckuit npakTukyM no teme "OrmnpeneneHue UMITyJIbca 1 1
Y SHEPTUM PENIATUBUCTCKUX YacTULl (110 GoTtorpadusm
TPEKOB 3apsKEHHBIX YacTUIl B MArHUTHOM 1oJe)"
142 ||®usnyeckuii mpakTUKyM 1o Teme "M3mepenue nocTostHHON 1 1

[1nanka Ha ocHOBe uccienoBaHus pororddexra” umm
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3 CBETOINO
OT HANPSKEHUS"




1/

Tema ypoka

KonnuectBO yacoB

Bcero

KoHntposbnsie
paboThl

IIpakTrueckue
paboThI

Jara
W3y4YCHUS

DJEeKTpOHHBIEC IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

143

dusznyeckuil npakTukym 1o teme "MccienoBanue criekTpa
pa3pexeHHOro aTOMapHOI'o BOJOPOa U U3MEPEHUE
noctostHHOM Punbepra"

1

144

dusznyeckuil npaktukyM no teme "HccnenoBanue
paJIMOaKTUBHOTO ()OHA C UCIIOIB30BAaHUEM JIO3UMETpa" HITH
"N3yueHue noriomeHus: 6era-4yacTull aTtoMUHIEM"

145

duznyeckuii mpakTukyM 1o teme "Habmronenus 38€31HOTO
HeOa HEeBOOPYKEHHBIM TIJTa30M C UCTIOIb30BAHUEM
KOMITHIOTEPHBIX IIPHIIOKEHUHN IS ONIPEICIICHUS ITOJI0KEHUS
HEOCCHBIX 00BEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro MONyIIapys U SpKue 3BE3bI" UITH
"HaOmronenus B Teneckon JIyHbI, TUIaHET, TyMaHHOCTEH 1
3BE3QHBIX CKOILIEHUN"

146

O06o0meHre u cucTeMaTu3aiys 3HaHui. Poib pusuku u
ACTPOHOMUU B 3KOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHOW U ATHUUYECKOH cepax esTeTbHOCTH YeIoBeKa

147

O0001IIeHNE U cUCTEMATH3allNs 3HaHuii. PoJb 1 MeCTO
(U3HUKN 1 aCTPOHOMHH B COBPEMEHHOIN Hay4YHOUH KapTUHE
Mupa

148

O060061eHne U cucreMaTu3anus 3HaHui. Ponb puznueckoit
TeopuH B (HOPMUPOBAHUU MIPEJCTABICHUN O (PU3NIECKOI
KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUPA B 001IEM
Psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUH O
pUpoie

149

O0001IeHYE ¥ cUCTEMAaTU3aLUs 3HAHUM 110 TEME
"Kunemaruka"

150

O000I1IEHNE U CUCTEMATH3AIlNs 3HAHUI 110 TEME




Ne Tema ypoka KonnuecTBo yacos Hara DJEeKTpOHHBIEC IU(PPOBBIE
/1 Beero|| Kontporsnbie || [pakTrdeckue u3ydeHus || oOpazoBaTeabHbIE PeCypChl
paboThl paboThI
|"KI/IHeMaTI/IKa"
151 ||O6o00611IeHrE U cCUCTEMATH3aLMA 3HAHUH 110 TEME 1
"Jlmnamuka"
152 (|O6o0061eHne 1 cucTreMaTu3anis 3HaHui o reme "Cratuka 1
TBEpAOro Temna"
153 [|O6o0061IIeHNEe U cucTeEMAaTHU3aIMsl 3HAHUN 110 TeMe "3aKOHBI 1
COXPaHEHHUs B MeXaHHKe"
154 (|O6o061eHre U cucTeMaTu3anus 3HaHui 1o Teme "OCHOBEI 1
MOJICKYJIIPHO-KUHETUUECKOU TeopHuu"
155 ||O600611IeHrE U cUCTEMATH3aLMA 3HAHUH 110 TEME 1
"Tepmonunamuka. TennoBbie MalIuHbI"
156 ||O600611IeHrE U cCUCTEMATH3aLM 3HAHUH 110 TEME 1
"ArperaTHble COCTOSIHUS BelecTBa. @a3oBbie Mepexo bl
157 ||O6o061IeHNEe U cucTEMATHU3AIUS 3HAHUN 10 TEME 1
"JnexTpuueckoe mose"
158 [|O6o006IIIeHNE U cucTEMATHU3AIUS 3HAHUN 10 TEME 1
"TTocTOSIHHBIN 1EKTpUYECKUI TOK"
159 ||O60061eHne 1 cucTeEMaTH3aLMs 3HaHuUI 110 TeMe "TOoKH B 1
pa3IUYHBIX cpenax”
160 ||O60061IIeHrEe U cUcTEMATH3aMMs 3HAHUH 110 TEME 1
"MaruutHoe moine"
161 |[Pe3epBHbIii ypok. O6001IeHHE U cucTeMaTu3anus 3HaHu o || 1
Teme "DIeKTpOMarHuTHAs HHAYKIUS"
162 |[Pe3epBHbIii ypok. O6001IeHHE U cucTeMaThu3anus 3HaHu o || 1

TeMe "Mexannueckue Koiaeoanusd"




Ne Tema ypoka KonnuecTBo yacos | Hara DJEeKTpOHHBIEC IU(PPOBBIE
n/m Beero|| Kontporsnbie || [paktrueckue || H3YICHAA o0Opa3oBaTeNibHbIE PECYPCHI
paboThl paboThI
163 ||Pe3epBHbIil ypok. O000IICHNE U cHCTeMaTH3anus 3HaHui o || 1
TeMe "DJIeKTpOMarHuTHbIC KojeOaHus"
164 ||Pe3epBHblii ypok. O000mEeHne 1 cucreMaru3anus 3Hanuii mo || 1
TeMe "MexaHUuecKHe U 3JIEKTPOMarHUTHbIE BOJIHBI"
165 ||Pe3epBHblii ypok. O000mEeHne u cucreMaru3anus 3Hanuii mo || 1
teme "OnTuka"
166 [|Pe3epBHEIil ypok. O000IICHNE U CHCTeMaTH3anus 3HaHuk 1o || 1
teme "OcHoBel CTO"
167 ||Pe3epBHBIit ypok. O000IICHNE U CHCTeMaTU3anus 3HaHmid 1o || 1
Teme "KopnycKyJsspHO-BOJIHOBOU Jyanu3m"
e3epBHBIN ypok. O000IIeHNE U CUCTEMATH3AIUS 3HAHUI 110
168 ||P 0606 1
TeMe "®usnka aroma"
e3epBHBIN ypok. O0001IeHNE U CUCTEMAaTH3AIUS 3HAHUI 110
169 (P 0606 1
TeMe "®Pu3nka aTOMHOTO A]Ipa U MJIEeMEHTapHbIX YacTull"
170 {|Pe3epBHBIit ypok. O000IICHNE U CHCTeMAaTH3alus 3HaHul 1o || 1
Teme "DneMeHTsl acTpopu3uKu”
|OBILEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 170 | 4 I 16 |




OneHka 0TBETOB y4alHuXcsl

Ounenka «5» CTaBUTHCSI B TOM CJy4yae, €ClIM YYall[MHCS MOKa3blBa€T BEpHOE MOHUMAaHUE
(U3MUECKOil CYIIHOCTH pacCMaTPUBAEMBIX SIBJICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHA, a
TaK XK€ IPaBWJIbHOE OmpefelieHne (pU3NYeCKUX BEIMYUH, UX EIUHHI] U CIIOCOOOB HM3MEpEHUS:
MPABUJIBHO BBITIOJIHSACT YEPTEIKU, CXEMBI U TPpaUKHU; CTPOUT OTBET [0 COOCTBEHHOMY ILIAHY,
COMPOBOXKAAET paccka3 COOCTBEHHBIMH NpUMEpPaMH, YMEET NPUMEHATh 3HAHHUS B HOBOH
CUTyallMd TMpPU BBIOJIHCHUH TMPAKTUUYECKUX 3a/JaHHUI; MOXET YCTAaHOBHUTH CBSI3b MEXIY
M3Y4aeMbIM M paHee HU3YYECHHBIM MaTepUaloM MO Kypcy (PHU3UKH, a TaKKe C MaTepualoM,
YCBOEHHBIM MPU U3YUYECHUH JIPYTUX MPEIMETOB.

Ounenka «4» CTaBUTbCS, €CIM OTBET YUYEHHUKA YAOBJIETBOPSET OCHOBHBIM TPEOOBAHUAM Ha
OLIEHKY 5, HO JjaH 0e3 UCIOIb30BaHUS COOCTBEHHOTO IIJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUS
3HaHUW B HOBOW cUTyalnuu, 6€3 HCIOJIb30BAaHMS CBSI3eH C paHee HM3YyYEHHBIM MaTepHalOM U
MaTepuaioM, YCBOCHHBIM IpU HU3YYEHUM Jp. MPEAMETOB: €CIU YYallluics JOMYCTUI OJIHY
omunOKy wian He Ooyiee NBYX HEAOYETOB M MOXKET HMX HCIPABUTh CAMOCTOSTEIBLHO WM C
HEOO0JIbIION TOMOILBIO YUUTEJIS.

Ounenka «3» CTaBUTBHCS, €CIHM YYallWiiCsl MPaBWJIBHO MOHUMAeT (DU3MYECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SIBJICHUI U 3aKOHOMEPHOCTEN, HO B OTBETE UMEIOTCS OT/EIbHbIE IPOOEIBI B
YCBOGHUHU BOIPOCOB Kypca (PU3MKH, HE MPEMATCTBYIOIINE AalbHEHIIIEMY YCBOSCHHIO BOIIPOCOB
MPOrpaMMHOTO MaTrepuaia: yMEeT MPUMEHSITh IOJIyYCHHbIC 3HAHUS IMPU PEIICHUH IPOCTHIX
3aJa4 C UCMOJIb30BAaHUEM TOTOBBIX (DOPMYII, HO 3aTPYIAHSICTCS IPU PEHICHUH 33/1a4, TPEOYIOIUX
npeoOpa3oBaHrs HEKOTOPBIX (HOpMyII, AOMYCTHJI HE Oojee OAHOW TIpyOOH OIMMOKKM U ABYX
HeZo4YETOB, He Oonee OAHOW TpyOOi W OJHON HerpyOoil omuOku, HEe Ooinee 2-3 HErpyObIxX
OImMOOK, OHON HErpyOoi OMMOKU U TPEX HEOUETOB; TOMYCTUI 4-5 HEJOUETOB.

Ouenka «2» CTaBUTCS, €CITU y4alluiicss He OBIaeNl OCHOBHBIMHU 3HAHUSMU U YMEHUSIMU B
COOTBETCTBUU C TPeOOBaHUSAMHU IPOrpaMMbl M JONYCTHJ OOnbllIe OMHOOK U HEAOYETOB YEM
HEOOXOUMO IS OIICHKH «3».

OneHka KOHTPOJBHBIX PadoT

Ouenka «5» cTaBUTCs 32 pab0OTy, BBIMOJHEHHYIO TOJHOCTHIO 0€3 OMOOK M HETOUYETOB.

Ouenka «4» cTaBUTCA 32 padOTy BBIIOJHEHHYIO TOJHOCTHIO, HO TIPY HAJIMYUU B HEl He Ooee
OJIHOY TpYyOOii U OHOM HErpyOOU OITMOKY U OJTHOTO HeouéTa, He OoJee TPEX HEeOUETOB.

Ounenka «3» CTaBUTCS, €CIU yYEHUK MPABUIBHO BHITIOTHWI HE MeHee 2/3 Bceil paboThl Win
JOTyCTUJT HE OoJjiee OaHOM TrpyOoil OmMOKM H.JBYX HEJOUETOB, HE OoJjiee OHOM TpyOoii
OIIMOKK U OJHOW HerpyOoi omuOKu, He Ooliee Tpex HEerpyObIX OIMUOOK, OJHOW Herpyoou
OMMOKK M TpeX HENOYETOB, NMpU HaIW4YMM 4 - 5 HEIO4ETOB.

OuneHka «2» cTaBUTCS, €CIIU YUCIIO OMIMOOK M HEAOYETOB MPEBBICHIIO HOPMY JUISL OILIEHKH 3
WM NIPaBUJIBHO BBITOJIHEHO MeHee 2/3 Bcell paboThI.

Ouenka j1a00paToOpHBIX padoT

OueHka «5» CTaBUTCS, €CITU yUYaIIHICs BBIMOIHIET paboTy B IOJTHOM 00BhEMe ¢ COOIIOIeHUEM
HEOOXOMMOW TOCIIEIOBATEIIFHOCTH TPOBECHHUS ONMBITOB M HM3MEpPEHHIA; CaMOCTOSTEIhHO M
paroHaIbHO MOHTHPYET HEOOXOAUMOEe O0OpYyIOBAaHUE; BCE OMBITHI MPOBOIUT B YCIOBHSX U
peKuMax, OOECIIEYMBAIOIINX TIONyUYE€HHE TPABWIBHBIX PE3YJIbTaTOB M BBIBOJIOB; COOJIIOIAET
TpeOoBaHUs TpaBUI OE30MACHOCTH TPY/Aa; B OTUETE MPABUIBLHO W aKKYpPaTHO BBIMOJHSIET BCE
3aIUCH, TaOJHIBI, PUCYHKH, YEPTEKHU, Ipa)uKH, BHIUUCICHUS; MTPABHIBHO BBITIOIHICT aHAJIH3
IIOTPELIHOCTEM.

Ounenka «4» CTaBUTCS, €CIIH BBITIOJTHEHBI TPEOOBAHMUS K OIICHKE «5» , HO OBUIO JOMYIICHO /1Ba
- TP HeJloueTa, He OoJiee OAHON HErpyOoil OMMOKH U OTHOTO HEIOUETA.

Onenka «3» craBuTcs, eciu paboTa BBIIOJHEHa HE TMOJHOCTBIO, HO 00BEM

BHITIOJTHEHHONW YaCTH TAaKOB, TIO3BOJISIET TMOJYYHTh TPABUJIIBHBIC PE3YNbTaThl ¥ BBIBOBIL:
€CIT B XOJI€ TIPOBEICHHS OTIBITa U H3MEPEHHA OBUIH JOTYIICHBI OITUOKH.



Onenka «2» cTaBUTCS, eciad paboTa BBHIIOJHEHa HE TOJHOCTBIO M 00beM
BBIIIOJIHEHHOM 4acTu paboThl HE I03BOJIAET CAENaTh IPABUIIBHBIX BBIBOJOB: €CIIM OIBITHI,
U3MEPEHUs], BBIYMCIICHUS, HAOIIOICHNUS IPOU3BOIMIINCH HETTPABUIIHHO.

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

1. ®dwusuka (B 3 yactax), 10 kmacc/ Yacts 1: I'ennenmreiin JI1.O., [uk FO.U; mox penakiueit
Opinoa B.A.; Hacts 2: I'eBnenmreiin J1.3., lux FO.U., nox penakuueii Opnosa B.A.; Yacts 3:
I'eanenmretin JI.3., Komkuna A.B., Jleues .M., O0m1ecTBO ¢ OrpaHMYCHHON
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA »

2. ®duswmka (B 2 yactax), 11 kmace/ Yacts 1: l'ennenmreitn JI1.O., quk F0.W.; nox penakueit
OpnoBa B.A.; Uacte 2: 'enaenmreiin JI1.O., Komkuna A.B., Jlesues I'.U., ObmiecTBo ¢
orpannyeHHoi orBeTcTBeHHOCTHIO «M1IOL] MHEMO3HNHA»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. ®uszuka. 10 knacc. ba3oblit 1 yrnyOn€HHbINH ypoBHH. MeToudyeckoe mocodue ¢ yKkazaHUusIMU
K PEILIEeHUIO0 3a/1a4 NMOBbIIeHHOW TpyaHoctu / JI.O. I'enneniureiin, A.A. bynarosa, A.B.
Komkuna, 1.B. Kopauiees. - M.: BUHOM. Jla6oparopus 3nanuii. 2018. - 368 ¢ : u.

2. ®uzuka. 11 knacc. ba3zoBelii n yriyOonéHHbIN ypoBHU. MeToanueckoe nocodue ¢ ykazaHusIMU
K PELISHUIO 3a]1a4 NOoBbIeHHOH TpyaHocTH / JI.O. 'ennenmreiin, A.A. bynatosa, A.B.
Komkuna, U.B. Kopaunees. - M.: BUHOM. Jla6opatopust 3nanuii. 2018. - 208 ¢ : w1

3. ®usuka. 10 knacc. YueOHUK a7 0011€00pazoBaT. OpraHu3aluil ¢ Ipul.Ha 3JIEKTPOH.
Hocutese: 0a30BbIi 1 npodunpHelid ypoBHU/ ['.5. Mskumes, b.b. Byxosues, Corckuit H.H./ M.:
[Ipocsemenue, 2020.

4. Kynepureitn 10.C. ®usuka. uddepenmpoBannbie KOHTposIbHbIE padoThl.7-11kmacc.CII06.:
Wzn. Jom «CeHtsa6pby», 2015.

5. ®usuka. «KOHCTPYKTOpP» CAaMOCTOATEIbHBIX U KOHTPOJBHBIX paboT. 10 — 11 kiaccsl:
nocobOwue It yuurtesneit oomeoodpazosat. yupexaenuil/ C.M. Arnpromeukun, A.C.
Cnyxaesckuil.- M.: [Ipocsemienne, 2018.

6. Coopuuk 3anau no ¢usuke. 10-11 knaccr! (k yaueOunukam I'.5. Msikumesa u.jp.) — M.:
Ok3ameHn, 2019.

7. Coopuuk 3a1au no ¢pusuke A 10—11 knaccel: mocodue 1t yuamumxcst oo1ieoopa3oar.
opranuzaruii: 6a3oBsiil u npoduin. yposau / H.A. Tlapdentresa.- 5-e uza. M .: [Ipocsemenne,
2017 r.

8. ®usuka. 3agaunuk. 10-11 ki.: [locoOue ans obuieobpaszoBar. yupexxaeHuit / PoimkeBuy A.
IT. - M.: Ipocpa, 2019.

9. TemaTnueckue caMOCTOSTEIbLHBIE M KOHTPOJIbHBIC paboThl Mo ¢usuke. 10 xmacc. / O.U.
I'pomuesa.- M.: Dk3amen, 2017.

10. A.I1. PermkeBuu. COopHUK 3a1a4 1o ¢usuke. Mocksa, JIpoda, 2017 ¢

11. ®ponTansHble TabopaTopHbIe paboThl o Gusnke B 7-11 kimaccax o6meodpazoBaTeIbHBIX
yapexaeHusx: Ka. mst yaurens / B.A. bypos, F0.1. Jluk, b.C. 3Bopbikus u 1p.; mox pen. B.A.
Bypoga, I'.I'. Hukudoposa. - M.: [Ipocemenue: Yueo, aur., 2015

12. KogudukaTop 371€MEHTOB COJIep)KaHus U TpeOOBAaHUN K YPOBHIO TTOJATOTOBKU BBIITYCKHUKOB
00111e00pa30BaTENbHBIX YUpEXKACHUN 115 ipoBeieHust B 2024 roy eAMHOTO rocy1apCTBEHHOTO



sk3amena no GMU3UKE.

13. JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSATEIBHBIX U KOHTPOJIBHBIX paboT. MockBa
«Mnexca» 2019 1.

14. ®usuka. 10 kacc: TEXHOJIOTHYECKHE KapThl YPOKOB 10 yueOHuKky I'.51. MskumieBa, b.b.
Byxosuesa, H.H. Corckoro/ aBr.-coct. H.JI. Ilenareituenko.- Bonrorpaa: Yuurens. 2019.

15. ®usmka. 10-11 kmace. 60 guarnoctuyeckux BapuantoB/ C.A. CokoisoBa.-M: M3narenbcTBo
«HanunonaneHoe ob6pazoBanuey, 2016.:um.- (EI'D. Dxcnpecc-auarHocTuka).

16. 3amanus o6pa3oBarenbHOTO TIopTrajna «Pemry EI'D»

17. I'.B. Mapkuna ®usuka 10 xnacc. [loypounsie miansl no yueouuky I'.51. Msxumesa, b.b.
byxoBuesa. B.: Yuutens, 2020.

18. COOpHUK TECTOBBIX 3aJJaHUH /1JI1 TEMATUYECKOT0 U UTOroBOro KoHTpois. ®dusuka 10 knacc.

M.: «Marennekt-Lentp», 2019 T.



IIpunoxenne 1
[IpumepHBIe TEeMBI COOOIICHUH, HCCIIeIOBAaHUM, TPOCSKTOB 1O (pu3uke mis yyanmxcs 10-11
KJjiacca:

AOCOIJIIOTHO TBEPJIOE TEJIO U BUJBI €TO JIBUIKCHHUSL.

AHU30TpOmnus Oymaru.

Berporeneparop 11 CUTHAJIbHOTO OCBELLIECHHUS.

Bsrasig Ha 3peHue ¢ TOuku 3peHust (PU3HUKH.

Bnustnue atMocdepsl Ha pacpocTpaHeHUe IEKTPOMAarHUTHBIX BOJIHY, 10 Kiacc.
Bnusinue MarHuTHBIX Oypb Ha 3J0POBBE UEIOBEKA.

Buytpewnsist sneprust. CriocoObl 3MEHEHUs] BHYTPEHHEH YHEPTUH.
Bcenennas.Ctpoenue u 3Bostonus Beenennoid.I'anaktuku.

BeolpamuBanue KpUCTauIoB MEAHOIO U JKEJIE3HOT0 KYIIOpoca B IOMAIIHUX YCIOBUSX U
ONpeIeJICHUE UX IIOTHOCTH.

I"a30BbIC 3aKOHBI.

['eomarnuTHas sHEprUsl.

I'mpponunamuka. YpaBHenue bepHyium.

3aKOHBI COXpPAHEHUS B MEXAHUKE. 3aKOH COXPaHEHUSI UMITYJIbCA.

3aKOHBI COXPaHEHUsl B MEXaHUKE. 3aKOH COXPAHEHMSI SHEPIUU.

3apoxACHUE U pa3BUTHE HAYUYHOI'O B3IJIA/1a HA MUP.

3ammTa TPaHCTIOPTHBIX CPENICTB OT aTMOC(HEPHOTO IEKTPUIECTBA.

3Be3/bl - BakHeHHi 00bekT Beenennoii. [1lkana 3Be31HBIX BEJTHUYMH.

MeTto/1bI U3MEpPEHUs apTEPUATILHOTO J1aBJICHUS

BelpamnBanue KpucTauioB

[TpunHMn paboTh MEE303IEKTPUUECKON 3aKUTATIKH.

N3yuenne npuHLuna padboThl JIOMUHECLHIEHTHOHN JJaMITOUKH

Urpa Angry Birds. ®usuka urpsl. M3ydenue aBmxeHne Tena OpomeHHOro Mo YIioM K
TOPU30HTY

N3yuenune moronmx cpeacts. Pu3nka MblLIa.

IToBEpXHOCTHOE HATSYKEHUE MBUIBHOTO Iy3bIpsi. MajeHbKOE Uy 10 Y Bac 10Ma.
MarauTHble 1051, UX U3MEPEHUs U BO3/EICTBIE Ha )KUBbIE OPIaHU3MBI.

HcTopus OTKpBITUS 3aKOHOB IMHAMHUKHN Ha OCHOBE aCTPOHOMMYECKUX HaOIIOIEHUH.
Kowmersl. JlaBnenue ceta. "ConHeuHbIl BeTep'.

Kpucrannsl. IX BbIpaluBanue 1 NpuMEHEHHE.

Maunsie Tena COIHEUHON CUCTEMBI.

Mertoas! acTpoduszndeckux uccienoBanuil. Paguoreneckonsl. OnTHYECKUE TEIECKOIBL.
VYrioBoe pa3pelieHue TeaecKona.

Mexanuka eopMUpyeMbIX Tell. MexaHnyeckre CBOMCTBA TBEPIBIX TeJl.

MoOubHbIN TesedoH ¢ TOUKH 3peHUs PU3HUKH.

MonenupoBaHue 1 Ucciel0BaHKue Ipoliecca 00pa3oBaHUs IUIAHETAPHBIX CUCTEM M YEPHBIX JIBIP.
Monenb caMOABMKYIIETOCS YCTPOMCTBA CIOCOOHOTO JIBUTAThCS 110 3aJaHHON TPaeKTOPUH,
0oOHapy>XUBaTh U OTUOATH MPENSATCTBUS.

HabmtoieHue 4acTHYHOTrO COJTHEUHOTO 3aTMEHHUSI.

Hayxka Ha cTpake 310poBbs. BiausHue ynbTpa3Byka Ha OpraHHU3M UYEJIOBEKA U yIbTPAa3BYKOBast
JIMarHOCTHKA.

HebnaronpusTHble 5K0IOTHYEeCKUE TOCIEACTBHS PaOOThI TEIUIOBBIX IBUTATEIICH.
HeHproTOHOBCKAs XKUIKOCTh

HeoGpatumble n3menenus Bo BeeneHHOM.

HoBble THIIBI KOCMUYECKUX IBUTaTENEH.

OO0 ONBITHOM ONpPEENCHUN YASIbHON TEIIOTHI MApO0Opa30BaHHSI BOIBI.

O06nekTHOE AemMoHcTpupoBaHue ¢ dexra Jlommepa 11 3ByKOBBIX BOJIH.



OcMoTuyecKkas 3JIeKTPOCTaHIUS.

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.

[lepenatounbie MEXaHU3MBI U UX BUJIbI

[InaHeTsl 3eMHOM TPYIIIIBI.

IL1aneThI-ruranThbl.

[Torenuuman. Pa3HOCTh NOTEHIIMAIOB. DKBUIIOTEHIIMATIbHBIE [IOBEPXHOCTH.
[IpeoOpa3zoBanue 4aCTOTHI U3IYUCHHS B MIPOLIECCE B3aUMOICHCTBUS JIA3EPHOTO MyUKa C
MIOBEPXHOCTBIO TBEPJIOTO TENA.

PaBHOBecue TBepbIX TEN. Buabl paBHOBECHS.

Pa3paboTka renepaTopa 3J€KTPOMarHUTHBIX BOJH U €ro UCIOJIb30BaHUE HA YPOKaX (PU3UKU.
CBs13b aCTPOHOMUU C IPYyTUMH Haykamu. Kanenaaps.

Curnanuzatop MexaHHYeCKHUX KOJIeOaHHiA.

Cuiiel B Mexanuke. [{edopMalius u cuiia yrpyrocTy.

Cuitbl B MexaHuke. Cuita BCeMUPHOTO TAroTeHus. Cuiia TSKECTH

Cwitbl B Mexanuke. Cuiia TpeHusl.

Cucrema 3emis - JIyna. CoslHeUHbIE U JIyHHBIE 3aTMEHUS.

CoBpeMeHHbIe TTpeIcTaBIeHHs 0 BeeneHHOM.

CoBpeMeHHbIE TPEACTABICHUS O MPOUCXO0KACHUN COIIHEUHON CUCTEMBI.

Co3zpmanue nporpaMMebl JJI pacdeTa CHUJIOBBIX JIMHUN 3JIEKTPUIECKOTO TOJIA.

Co3znanue conemepa.

ConHeyHas cucTeMa - KOMIUIEKC TeJl 00IEro IpOUCX 0K IECHNUS.

ConHeYHbIH KOJIJIEKTOP.

Comnnue - 6mmkaiias 38e31a. Ctpoenue Conneynoit atmochepsl. ColHeUHO-3eMHbIE CBSI3H.
Crpykrypa Beenennoii. Ee paciunpenue. PenukroBoe nsiyueHue.

TermoBble ABUTATEIH.

TepMOUuyBCTBUTENBbHBIE MAaTEPHAIIBI.

DuU3NYECKOE COCTOIHUE U XUMHUUYECKUI cOCTaB 3Be3/l. PaBHOBecHe 3Be31. ICTOUYHUKHN SHEPTrUun
3BE3I.

DBomotus 3Be3/1. benbie kapauku. UepHbie ABIPHI.

Onektpuueckoe nose. [I[poBoIHUKYN B AIEKTPUUECKOM IOJIE.

DNeKTpoAMHAMUKA.

DJIEKTPOMAarHUTHbIE YCKOPUTEIHN MacCHhl.

OHeprus BeTpa.

DHeprus U3 OpraHuv4ecKux y1o0peHuit






