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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3MKe HA ypoBHE cpemHero oOmero oOpazoBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUW M TpeOOBaHWUU K pe3yibTaTaM OCBOCHHUS OCHOBHON 0O0pa30BaTEIbHOU
nporpammel, mpencraBieHHblx B I'OC COO, a Takxke ¢ yu€toMm denepanbHoOil paboueit
nporpaMMbl BocnuTaHuss u Konnenmuu mnpenogaBaHus yueOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHBIX  opraHu3anusx Poccuiickoit  ®enepanuu, pealu3ylOIIUX  OCHOBHBIC
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke ompenenser o0s3aTeIbHOE MPEAMETHOE  COJAEp)KaHHe,
YCTaHABIMBAET PEKOMEHYEMYIO IOCJIEI0BAaTeIbHOCTh H3YUEHHUSI TEM U pa3fesioB y4yeOHOro
npeaMera ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3CH, JIOTUKH Yy4eOHOTO
mporiecca, BO3PAaCTHBIX OcOOCHHOCTeW oOywaromuxcs. IIporpamma mo ¢Qusuke maér
MPEJICTABICHUE O LEJSIX, COJACpKAHUU, OOIIeH cTpaTeruu OoOydeHUs, BOCIIUTAHUS W Pa3BUTHUS
oOydJaronuxcs cpencTBamu yueoHoro npeamera «dusnka» Ha yriyoJI€HHOM YpOBHE.

Wzyuenne kypca ¢U3MKKA yrIyONE€HHOTO YpPOBHS TIO3BOJIAET PEaJM30BaTh 3aadud
npodeccuoHanbHOM OpPHEHTAllMK, HANpaBJI€HO HA CO3[JaHUE YCIOBHM IJIsi MPOSBIEHUS CBOMX
WHTEIJICKTYallbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOydYalolmuMCs, KOTOpBIC
HEOOXOAMMBI I TMPOAOKEHHUS O00pa3oBaHUS B OpraHU3AIMsIX NPOo(ecCHOHATBLHOTO
00pa30oBaHUs 1O PA3TUYHBIM (PU3UKO-TEXHHYECKUM U WHXCHEPHBIM CIEITUAITBHOCTSIM.

B mporpamme mno ¢usmke ompenensioTcs MIIaHUPyeMble Pe3ylbTaThl OCBOCHHS Kypca
¢u3uKkn Ha ypoBHE cCpeaHero oOImero oOpa3oBaHMs: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbIe (Ha yrimyOnéHHoM ypoBHeE). HaydHO-MeTom0m0rnuecko OCHOBOM ISl pa3paboTKu
TpeOOBaHUI K JTUYHOCTHBIM, METAlPEIMETHBIM W TPEIMETHBIM pe3yibTaTaM OOydYaroluXcs,
OCBOMBIIUX ITPOrpamMMy 1o (GU3HKE Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHus Ha YriIyOJIEHHOM
YPOBHE, SIBJISETCS] CHCTEMHO-/IESTEIbHOCTHBIN MTOAXO/I.

[Iporpamma o ¢u3HKe BKIFOYACT:

IUTAHUPYEMBIE Pe3yIbTaThl OCBOSHUS Kypca (M3UKM Ha YriIyOJEHHOM YpOBHE, B TOM
YHClie IpeIMEeTHbIE PE3yIbTaThl MO rojlaM 00yUeHUs;

coJepkanue yueOHoro npeamera «Pu3uka» mo rogam o0ydeHHs.

[Iporpamma mo ¢u3NKe HMeeT NPUMEPHBI XapakTep U MOKET OBbITh MCIOIb30BaHA
YUUTEISIMEI (PU3UKH JUTSI COCTABIICHUSI CBOMX PabOUUX MPOTPaMM.

[IporpammMa 10 (u3MKEe HE CKOBBIBAET TBOPYECKYIO WHULMATUBY Y4HUTEIeH u
MPEIOCTAaBISICT BO3MOXKHOCTH [UIsl peaTu3allid  Pa3IHYHbIX METOJWYECKUX TOJIXOJ0B K
npenofaBaHuio (GU3NKKM Ha yriayOJIEHHOM YpOBHE INpPHU YCIOBUM COXPaHEHUs 00sS3aTelbHON
YacTu COAep KaHus Kypca.

®dusnka Kak Hayka 0 HanboJiee OOIMX 3aKOHAX MPHUPOJIBI, BHICTYIAs B KAYECTBE yUeOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpY)KalolleM MHpe.
[[IxonbHBIA Kypc (GU3UKH — CHCTEMOOOpa3yIOIHMA MJii €CTeCTBEHHO-HAYYHBIX YyUeOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUeH, Ouosnoruel, gusnueckor reorpadueit m acrpoHommueit. Vcmonp3oBaHue M aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUI ONpeneNio XapakTep M OypHOE pa3BUTHE pa3HOOOpa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4YEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. M3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJax B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOydarmierocs, B (QopMupoBaHue
YMEHHI IPUMEHATh HAYYHBIH METO]] IIO3HAHUS MIPH BBHITIOJTHEHUN HMH YI€OHBIX UCCIICOBAHUN.

B ocHOBYy Kkypca Gpu3nku Ha ypoBHE CpPEIHETO OOIIero 0Opa3oBaHMs MOJIOKEH PSIT UIICH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHUS.

Hoen yenocmnocmu. B cOOTBETCTBUY C HEMl KyPC SBIISIETCS JIOTMYECKH 3aBEPILIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.



Hoea zenepanuzayuu. B coOTBEeTCTBUM C HeW Marepuan Kypca (QHU3UKH 0O0BeAUHEH
BOKpYT (GU3MYECKUX Teopuidl. Bemymum B Kypce siBiseTcss popMHUpOBaHWE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoea cymanumapuszayuu. EE peanuszanys npeanosaraeT UCIoIb30BaHUE TYMAHUTAPHOTO
noTeHImana GU3NYeCcKoi HayKU, OCMBICIICHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOI'MYECKMMHU ITPOOIEMaMHu.

Hoea npuknaonoiu nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
IpernonaraeT 3HakOMCTBO € IIMPOKHM KPYrOM TEXHHYECKMX U TEXHOJIOIMYECKHX MPHIIOKEHUH
U3YyYEHHBIX TEOpUi U 3aKOHOB. [Ipu 3TOM paccMarpuBarOTCA Ha YpOBHE OOLIMX MpeICTaBICHHUMA
U COBPEMEHHBIE TEXHUUYECKHE YCTPONCTBA, U TEXHOJIOTUU.

Hoea »3rxonozuzayuu peanusyercs MOCPEICTBOM BBEACHUS JIIEMEHTOB COJCpIKaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM IpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyX AeHUs Mpo0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTUYECKOI 0€30MMacHOCTH.

OcBoeHnue conepkaHusi MPOrpaMMbl 0 (PU3UKE JTOJKHO OBITH MOCTPOSHO Ha MPHUHIUIAX
CHCTEMHO-/IEATEIbHOCTHOrO noaxoza. s pu3uky peanuzanus 3TUX IPUHIUIIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO HKCIEPUMEHTa KakK IOCTOSHHO JeHCTBYOIIEro (Qaxropa
yueOHoro mpouecca. Jlig yriayOn€HHOro YypoBHA — 3TO CHCTEMa CaMOCTOSATEIBHOTO
YYEHHUYECKOTO0 3KCIIEPHMEHTa, BKJIIOYAIONIETO0 (POHTANbHbIE YYEHHYECKHE OIBITHl IPH
M3y4EeHUHW HOBOT'O MaTepHayia, JabopaTOpHbIe pabOThl W PabOTh MpakTUkyMma. [lpu 3TOM
BO3MOXHBI /IBa crioco0a pean3auuu GU3MUECKOro MpakTHukyma. B mepBoM ciiyyae MpakTHKyM
npoBoautTcs 6o B koHme 10 m 11 kxmaccoB, mubOO TOCiHe MEPBOTO M BTOPOTO TOJYTOAUN B
KaXJIOM M3 3THX KJaccoB. BTopoil crmoco® — 3To mHTerpauus paboT MpakTHKyMa B CHCTEMY
1abopaTOpHBIX PabOT, KOTOPHIE TPOBOJSATCSA B TpoIiecce M3ydeHHs pasaena (temsl). [Ipu sTom
1o paboTaMH MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIIeI0BaHNEe, KOTOPOE TPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOMIAaroBO HHCTPYKIIUH.

B nporpamme no ¢usmke cucrema yueHHYECKOTO SKCIEPUMEHTA, Ta00paTOPHBIX paboT U
IPaKTUKyMa MPEICTaBIeHa €AUHBIM NepeuHeM. BbIOOp TeMaTHKH A7 ATUX BUI0B YUYCHHUYECKUX
NPaKTUYECKUX PAa0OT OCYLIECTBISETCS YYaCTHHUKAMH OOpa3oBaTeIbHOIO Ipoliecca MUCXONs U3
OCOOEHHOCTEH TMOYpOYHOTO IUIAHUPOBAHUSA M OCHaIleHus1 kabuHera ¢usuku. I[lpu 3TOM
oOecrieynBaeTcsi OBNAJICHUE OOYYAIOUMMHCA YMEHHUSMHU INPOBOAMTH NPSMbIE M KOCBEHHBIC
U3MEpPEHUs, MCCIEeOBaHUSA 3aBUCUMOCTEN (PU3MYECKMX BEIMYUH M TOCTAHOBKY OIIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THUIIOTES.

Bosnblioe BHUMaHuE yAenseTcs peleHHI0 pacu€THBIX U KayecTBEHHBIX 3a1ad. [Ipu sTtom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SIBIISIOTCS 3a/aud C SBHO 3a/laHHOW M HESBHO 3aJJaHHOM
(Gu3n4ecKoil MOJEINbI0, MO3BOJISAIONINE TPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3ziena Kypca, Tak M MHTETpUpPYs NpUMEHEHHE 3HaHWU W3 pa3HbIX pas3zaeinoB. s
Ka4eCTBEHHBIX 3a/ad IMPHOPUTETOM SBJSIOTCS 3alaHUsl HAa OOBsACHEHHE/NIpeCcKa3aHHe
NpOoTeKaHUs (PU3NYECKUX SBJICHUN U MPOLIECCOB B OKPYXKAIOLIEH *KU3HH, TpeOyromue BhIOOpa
(bu3n4ecKkoil Moeny Ui CUTyalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsMu PI'OC COO K MaTepualbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO Tporecca Kypc (U3MKK YIriyOJEHHOTO YPOBHS Ha YPOBHE CpPEIHErO
o0miero o0Opa3oBaHUs JIOJDKEH H3ydaThCs B YCIOBHSIX NpeAMETHOro kabuHera. B kaOunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JTabopaTOpHOE 000PYIOBAHNE /TSI BBIMTOJHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYEeHHUYECKHUX OIBITOB, Ja0OPaTOPHBIX paboT U paboT MpaKTUKyMa, a
TaKXe IEMOHCTPallMOHHOE 000Py10BaHMUE.

JleMoHCTpalMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHHLIUIIOM
MUHMMAaJIbHON JOCTATOYHOCTH U OOECHEUMBACT MOCTAHOBKY IEPEUUCIIEHHBIX B MPOrpaMMme 1o
¢u3uKe KIIOYEBBIX JEMOHCTPALUH s MCCIEJOBAHUS W3y4aeMbIX SIBICHUNA W TIPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.
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JlaGopaTtopHoe 00OpYZOBaHUE AJISi YUYEHHUECKUX MPAKTHUECKUX paboT (opMmHpyeTcs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M 00€CledyrBaeTcsi B pacyéTe OJHOTO KOMIUIEKTa Ha IBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOPHOTO OOOpYIOBaHMUS JIOJKHBI OBITH
MOCTPOCHBI HAa KOMIUJIEKCHOM MCIIOJb30BaHUHM AHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3HUKH B 00111eM 00pa30BaHUM SBISIOTCS:

(dopMHpoBaHUE UHTEPECA U CTPEMIICHHUS 00YUAIOMIUXCS K HAYYHOMY W3YYEHUIO MPUPOIH,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BuUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs U (HOpMHUpPOBaHHE
HCCJIEIOBATEIHLCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3y4eHHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

¢dopmupoBaHrUEe YMEHHMH OOBSICHATH SIBICHUS C MCIOJIb30BaHUEM (PU3MUYECKUX 3HAHMHA U
HAyYHBIX JI0Ka3aTeNbCTB;

¢dbopMHpOBaHUE TPEACTABICHUN O posd (U3UKU IS PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEACTaBICHUH O BO3MOXHBIX cepax Oymymeid mnpodeccuoHanbHOMI
NEeSTENIbHOCTH, CBSI3aHHBIX C (U3MKOW, MOJATOTOBKA K JajbHeHlIeMy OOy4eHHI0 B 3TOM
HaTPaBIICHUU.

Jloctuxenne 3TUX Ieneld oOecreyrBaeTCsl pelieHUeM CIEAYIOIUX 3aJad B Ipolecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npuoOpeTeHne CHCTeMbl 3HAHMK 00 OO0mUX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKJIIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JIEKTPOAUHAMUKY, KBAHTOBYIO (DH3UKY
Y DJIIEMEHTHI aCTPOPU3HKY;

¢dopMHpoBaHHE YMEHUI TPUMEHATHh TEOPETHUECKUE 3HAHUS A1 O0BSICHEHUS (PU3NIECKUX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMYHbIX 33/1a4 C SIBHO 33JaHHOH (PU3NYECKON MOJIENbIO,
3aja4, MOJApPAa3yMEBAIOUINX CAMOCTOATEIbHOE CO3JaHHe (QU3NYECKOW MOJENTH, a/JeKBaTHON
YCIIOBUSIM 33J]au¥, B TOM YHCJIE 3a/1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMAaHHE (PU3UYECKHX OCHOB M TPUHIUIOB JEUCTBUA TEXHHUYECKUX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HAa OKPYXKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M TPOBEACHUA (PUIUUECKUX
HKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu WHPOpMAlUU, ONpPEACNCHHUs JOCTOBEPHOCTH
MOJIyYEHHOTO pe3yNbTara,

CO3JJaHUE YCJIIOBUM Ul PAa3BUTHUS YMEHUH IPOCKTHO-UCCIIEIO0BATEIbCKON, TBOPYECKON
NEeSITEIbHOCTH;

pa3BuTHE HHTepeca K cepaM MpodecCHOHATBHOMN e TeTbHOCTH, CBA3aHHOM ¢ (PM3UKOM.

B coorBerctBum ¢ TtpeboBanusmMu DPIOC COO yriyOnéHHBIA YpOBEHb H3YYCHHS
yueOHOoro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro o0IIero o0pa3oBaHUS BBIOMpPAETCS
00yJaronuMucs, TIAHUPYIOMKUME TMPOJAOHKEHHE 00pa30oBaHUs IO CHCIUATBHOCTIM (PU3HKO-
TEXHHYECKOTO MPOUIISL.

Ha n3yuenue usuxu (yriyOnEHHBIN YPOBEHB) HA YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHus
orBoautcs 340 wacos: B 10 kimacce — 170 yacos (5 yacoB B Henenmo), B 11 kimacce — 170 gacos (5
YacoOB B HEJICIIO).

[Ipenmnaraemslii B mporpamme 1o Gpu3uKe nepeueHb JJabOpaTOPHBIX U MPAKTUYECKUX PadoOT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENh JEJaeT BBHIOOpP MpPOBEAEHHUS J1a0O0paTOpHBIX paboT U
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCS.



COJEP)KXAHUE OBYYEHUA
10 KUIACC

Pa3nen 1. Hayunblil MeTO MO3HAHUS NPUPOABI.

®dusnka — yHAaMeHTaNbHAs HayKa o mpupoje. HaydHplii MeTO] MO3HAHUS M METOJIbI
UCCIIeIOBaHMs (PU3NICCKUX SBICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mo3HaHus npuposl. Habmonenue u skcriepuMeHT B
dusuke.

CniocoOn n3mMepeHus: GU3MYECKUX BEIMYMH (AHAJIOTOBBIE W IMHU(PPOBBIE W3MEPUTEIbHBIE
nprOOPbI, KOMITBIOTEPHBIC JATYUKOBBIE CHCTEMBI).

[TorpemHocTr n3MepeHU HU3NIECKUX BETMYHMH (a0COMIOTHAS M OTHOCUTEIbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0E TEII0, UACATbHAS KUAKOCTh, UACATbHBIN Ta3, TOYCUHbIN 3apsn). [ unoreza. dusnyeckuii
3aKOH, TPaHULIbI ero NpuMeHuMocTH. Dusnyeckas Teopus.

Pons m mecto ¢m3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmuKym.

WN3mepenue cunapl TOKa M HAOpsDKEHUS B IEMU MOCTOSHHOIO TOKa MPU MOMOIIU
AQHAJIOTOBBIX U UG POBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1MppoBoil maboparopueit no ¢usuke. [Ipumepsl nzmepenus: GpusnuecKux
BEJIMYMH IIPU [TOMOIIY KOMITbIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKEeHHE. OTHOCHUTEIBHOCTh MEXAHMUYECKOTo ABMXKEHMs. Cucrema
OTCYETA.

[Ipsimas 1 oOpaTHas 3a]a9 MEXaHHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €ro MPOEKIMH Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUKH, UX MPOEKIIMU HAa OCU CHUCTeMbl KoopAuHaT. ClloKEeHUE MepeMenieHu U
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUKEHHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepuaibHONU TOUYKU OT BPEMEHH U UX TpapuKu.

CBobosnHoe maneHue. YCKOpeHHe CBOOOJHOro majaeHus. J[BukeHue Tena, OpOIIEHHOTO
MOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHS MaTepUAIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonunelinoe nBuxeHue. J[BuxeHne MaTepruaibHOM TOUKHU MO OKPYXHOCTH. YTJIOBAs U
auHelHas ckopocTb. Ilepmon u wacrora oOpamienus. LleHTpocTpemuTenbHOE (HOpMalbHOE),
KacaTelbHOE (TaHTeHIIMAbHOE) U TIOJTHOE YCKOPEHUE MaTepUaIbHON TOUKH.

TexHuueckne YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHl: CHUIAOMETP, IBUKECHHE
CHapsJI0B, LIETIHbIE, IecTepEHYAThIe U PEMEHHBIE Tepeaadu, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALlUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

CriocoObI Hccae1oBaHus ABMKCHU.

Wnmoctpanus npeaenbHoro nepexoaa U u3MepeHue MTHOBEHHONW CKOPOCTH.

[IpeoOpazoBanue IBUKECHHM ¢ UCTIOTB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM MTPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPYKHOCTH.
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[IpeobpazoBanue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHME TIyTEH, TPACKTOPHI, CKOPOCTEN JIBHKEHUS OJJHOTO M TOTO K€ Tela B Pa3HbIX
CHUCTEMax OTCUETA.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

N3yueHne HepaBHOMEPHOT'O ABUKECHUS C LENbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

W3mepeHne yCKOpeHUsT 0pU MNPSAMOJIMHEHHOM PpPAaBHOYCKOPEHHOM JIBHJKEHHHM 10
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHHUH.

N3mepenune yckopeHus: CBOOOTHOTO MaieHUs (PEKOMEHIOBAHO HCIIOIh30BaHHE ITUPPOBOi
nabopaTopun).

Wzydenune nBmxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO. [IpoBepka runore3sl 0 mpsMon
MPONOPUUOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTHIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TENA.

N3ydeHne nBUKEHHUS Tella 110 OKPYKHOCTH € IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH IepHoJa OOpalleHHs KOHHMYECKOrOo MasTHHKAa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

ITepsbiit 3akoH HeroToHa. MMHEpUManbHble CUCTEMBI OTCUETA. [IpUHIUIT OTHOCUTENBHOCTH
["anunes. HemnepuuanabHble CHCTEMBI OTCUETa (ONpeiesieHIe, TPUMEpHI).

Macca tena. Cuna. [IpuHuun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa 1711 MaTepuaibHOM TOUYKH.

Tperunii 3akoH HproTOHA [I71s1 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh T'PABUTALIMIOHHOW M THEPTHON MAaCCHI.

Cuna TsDKeCTH. 3aBUCHMOCTbh YCKOPEHHS CBOOOJHOTO TaJeHHst OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoThl. JIBM)KeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXYIIErocsi ¢ yCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHHUS CKOJIBXKEHUS M cujla TPEHUS IOKOS.
Koaddunument tpenus. Cuna conpoTUBIEHUS NpU ABUKEHUU Tela B KUAKOCTU WM rasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JBUKECHMSL.

Hasnenue. 'mapocrarndeckoe gapinenue. Cuita Apxumena.

TexHuueckue ycTpOHCTBa W TEXHOJIOTMUECKHE ITPOLECCHl: IMOAIIUIIHUKH, IBUKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmtoienue 1BHKEHUS Tell B MHEPLHUAIBHBIX M HEMHEPLHATBbHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCHUTEIBHOCTH.

KaueHne nByX HMIMHIPOB WJIM WIIApPOB Pa3sHOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLMATIBbHONW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJCHUCTBYIOIIECH MTPUIOKEHHBIX K TNy CUJI C MPOU3BEICHUEM MacChl Tea
Ha €r0 YCKOPEHUE B UHEPLUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOBHMKAIOIINX B PE3YJIBTATE B3aUMOICHCTBUS TEI.

H3mepenne mace 1o B3auMoIEHCTBHUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM MOABEME U TTAJICHUH.

[lenTpobOexkHbIE MEXaHU3MBI.

CpaBHeHHE CUII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

W3mepeHne paBHOECHCTBYIOIIEH CHIT TP IBUKEHUU OpYyCKa M0 HAKIIOHHOH MJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHHM JBUXKEHHS Opycka MO HaKIOHHOM
IIJIOCKOCTH Ha 3aJaHHOE PAaCCTOSIHUE OT €ro0 MACCHI.



HccnenoBanue 3aBUCHUMOCTH CUJI YNPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3HMHOBOM
obpasrie, oT ux nedopmaruu.

W3ydenune IBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON Uyepe3 JIErKuid OJI0K.

N3mepenne ko3 duimerTa TpeHus 1Mo BeTUYUHE YIIIOBOro K03 hUIIMeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue nBwxeHUs Opycka IO HAKJIOHHOM IUIOCKOCTH C TEepeMEHHBIM
K03(pPHULIMEHTOM TPEHHUS.

N3yuenue ABMKEHUS IPy3a HA BAJLy C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

Ab6comotHO TBEpAOE Teno. [locTynarenbHoe U BpallaTesIbHOE JABHKEHUE TBEPIOTO Tena.
MOMEHT cuiibl OTHOCHUTENBHO Ocu BpameHus. [lnedo cunbl. CinokeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBeCUs TBEPAOrO TeEA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InuyHOE PABHOBECHE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pemeéTryaTble KOHCTPYKIIMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuii 3kcnepumenm, nadopamopnusie padomeol, RPAKMuUKym.

HccenenoBanue yciioBui paBHOBECHs TBEPIOTO TeEla, UMEIOLIETO OCh BPALLICHMUS.

KoHcTpyrnpoBanue KpOHIITEHHOB U PacUYET CUIJI YIPYTOCTH.

N3yueHne yCTOMYUBOCTH TBEPAOTO TEJIA, UMEIOILET0 IUIONaAb ONOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynsc MaTepuanbHOM TOYKH, CUCTEMBl MaTEpUaIbHBIX TOuYeK. LIeHTp Macc cucremsl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHHUH LIEHTPa Macc.

WMnynbe cuibl 1 UI3MEHEHHME HUMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MoMeHT wuMmynbca MaTtepuanbHOM TOYKU. [IpelncraBieHue O COXpaHEHMH MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJISIX.

PaGora cuibl Ha MaloM U Ha KOHEYHOM mnepemelneHud. ['paduueckoe mpencraBieHue
pabOThI CHITHIL.

MOIIHOCTb CHIIBI.

Kunernueckass sHeprus MarepuajbHONW TOUKH. Teopema 00 W3MEHEHHMH KHHETHYECKOU
SHEPIMM MaTePUAIbHON TOUKH.

[loTenumanpHple U HemoTeHUUaNbHbIE cUibl. IloTeHnnanbHas 3Heprus. IloreHunanbHas
SHEpPrusl ynpyro AeQopMUpOBaHHON MpyxuHbl. [loTeHnnanbHass SHEPrUs Teaa B OAHOPOJHOM
rpaBUTAllMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuyeckasi CKOpocTh. TpeThsi KocMUYeCKasi CKOPOCTb.

CBs13b paOOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHYECKOH SHEPIUU CHCTEMBI
TeJl. 3aKOH COXPaHEHHSI MEXaHUYECKON SHEPIHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymnm s uaeanbHOM JKUAKOCTH KakK CIEJICTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUH.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JBM)KEHHE PAKET, BOJOMET,
KONEP, MPYKUHHBIA MUCTOJIET, THPOCKOII, PUTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.



H3mepenne MOITHOCTH CHJIBI.

W3meHeHune sHepruu Teia Mpu COBEPIIEHUN PaOOTHI.

B3anMHble npeBpaleHuss KMHETUYECKOM W IOTCHIUMAJIBHOW 3HEPrui IpU IEHUCTBUM Ha
TEJIO0 CHUJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpruH MpU CBOOOTHOM HaICHUH.

Yuenuueckuii 3kcnepumenm, nadopamopnusie padomul, RPAKMUKyM.

N3mepenue umnynbca Teaa 1o TOpMO3HOMY ITYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIEIH 3IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CUJIBL.

HccenenoBanue CoOXpaHEHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBHH.

H3mepeHne KUHETUYECKON SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHEHHE N3MEHEHHS TTOTCHIIMAIIBHOW SHEPTUH MPYKUHBI C PAOOTOM CHIIBI TPECHHS.

Omnpenenenue pabOThI CHIIBI TPEHUS TP IBUKEHUU TeJia 10 HAKJIOHHOW TIOCKOCTH.

Pasznea 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIApHO-KMHeTnueckor Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe aBmkeHHe. XapakTep NBIKEHUS U B3aUMOJCHCTBUS
YyacTUIl BellecTBa. Mojiesiu CTpOeHUsI Ta30B, KHUAKOCTEH U TBEPABIX Teld U OOBSICHEHUE CBOWCTB
BEIIECTBA Ha OCHOBE OSTHX Mojeneil. Macca u pasMepbl Mosiekyn (aromoB). KommuectBo
BemectBa. [locrosnnas ABorazpo.

TennoBoe paBHoBecue. Temmepatypa u crnocoObl e€ u3mepenus. lllkama Temmeparyp
Henbcus.

Mopnens wuaealbHOIO ra3a B MOJIEKYJSIPHO-KMHETMYECKOM TEOpUU: YacTHIBl Tasa
JBHUKYTCSI XAaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Kmaneiipona. AOcomioTHas Temreparypa
(mkama temmepatyp KenpBuna). 3akon JlamproHa. M3omporecchl B HWIOEaTbHOM Trasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MpoOLECcCOB: H30TepMa,
M30x0pa, n3obapa.

CBs3p MEXIy [aBIE€HUEM U CpEAHEM KHHETUYECKOW HSHEpPrHeld MOCTYNaTelbHOIO
TEIUIOBOTO JIBMKEHUS MOJIEKYJ HAEaJbHOr0 Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOW TEOpUH UI€aTbHOTO ra3a).

CBs3b  aOCONMIOTHOM  TeMmmepaTrypbl TEPMOJWHAMHYECKOM CHCTEMBI CO  CpemaHei
KMHETUYECKOM dHEPrueH MOCTyNaTeIbHOI0 TEIUIOBOIO JBUKEHU €€ YaCTHLL.

TexHuueckue YCTpONCTBA M TEXHOJOTMUYECKHE TPOIECCHl: TEPMOMETp, OapoMeTp,
[I0JIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTUll BEIIECTBA.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Buaeoponuk ¢ 3anuchio pearbHOro OPOYHOBCKOTO IBUKCHHUS.

Huddy3us xuakocTeit.

Mogens onbita IITepna.

[IputspkeHne MoJIeKyI.

Moaenu KpUCTaUIMYECKUX PELIETOK.

Habmonenue u ncciaenoBaHue H30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBIECHUS TEIJIOBOTO PaBHOBECHS MIPU TEINIOOOMEHE MEXKIY
ropsiuei U X0JIOAHOU BOJOM.

W3ydyeHrne W30TEpPMUYECKOr0 TMporecca (PeKOMEHIOBAHO HCIOIb30BaHUE LHU(PPOBOIA
nabopatopun).

N3yueHnne n30X0pHOro mporecca.



Nzydenue n3obapHOro mporuecca.

[IpoBepka ypaBHEHUSI COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmomunamuueckass  (TJ[)  cucrema. 3ajaHue ~ BHEIIHUX  YCJIOBUM A
TEPMOJAMHAMUYECKOM CcUCTeMbl. BHemHue u  BHyTpeHHue mapamerpsl. [lapamerpsr
TEPMOJMHAMUYECKON CHUCTEMBI KAK CPEAHUE 3HAUYECHMS BEIUYUH, OMHUCBHIBAIOLIUX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayano tepmoauHamMuk. CaMONIPOU3BOJIbHAS PETAKCALNS TEPMOAMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopenp wuaeanpHOro raza B TEPMOJMHAMMKE — CHCTEMA YPAaBHEHMI: ypaBHEHHE
MenneneeBa—Knanelipona U BbIpaKE€HUE I BHYTPEHHEH 3HEpPruUu. Y CIOBUS INPUMEHHMOCTH
9TOM MOJENM: HU3KAsl KOHLEHTpAlus YacTHIl, BBICOKME TeMmIeparypsl. Beipaxkenue s
BHYTpPEHHE!N 3HEPTUH OJHOATOMHOTI'O M/I€aJIbHOTO ra3a.

KBazucrarnueckue u HECTaTHUECKUE TIPOLIECCHI.

OnemeHTapHas paboTa B TepMoIuHaMuKe. Berancienue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya Kak Croco0 H3MEHEHUsI BHYTPEHHEH SHEpruM TepMOIUHAMHYECKON
cucTtembl 06e3 coBepieHus padoTsl. KOHBEKIIUS, TEMIONPOBOIHOCTD, U3TyYEHHE.

KonmuuectBo Temnorsl. Temno€MKOCTh Tena. YaenbHass U MOJApHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIJIOTa CropaHus ToIUMBa. Pacué€r koimyecTBa
TEIUIOTHI NpH Terutonepenaue. [lonstre 00 annadatHoM mporiecce.

[TepBbIii 3akOH TepMoaWHAMHUKU. BHyTpeHHss sHeprus. KommdecTBo TernoTel u pabora
KaK MEpbl U3MEHEHUsI BHYTPEHHEN YHEPTUU TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoili 3akoH TepMOAMHAMHUKH JUIsi PABHOBECHBIX IPOLECCOB: YEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAHWT EIWHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3ak0H TEpMOAMHAMUKH AJI1 HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOYKHO IEpEaaTh
TEIJIOTY OT OoJiee XOJNOAHOrO Tejla K Oosiee HarperoMy Oe3 kommeHcanuu (Kmaysumyc).
Heo6paTuMoCcTh NPUPOIHBIX MIPOLIECCOB.

[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KII1/1. [ukn Kapho.

OKOJIOTMYECKUE aCNEKThl NCIIOIb30BAHMS TEIUIOBBIX JBUIaresiel. TemninoBoe 3arps3HeHue
OKPYKAarOILEH Cpeabl.

TexHU4ecKkne yCTpOMCTBAa U TEXHOJOTMYECKHE IMPOLECCHI: XOJOAWIBHUK, KOHIUIUOHED,
MU3ETbHBIA W KapOIOPAaTOPHBIM JBHUTaTeNld, MapoBas TypOWHA, MONyYEeHUE CBEPXHU3KUX
TEMIIEpaTyp, YTUJIU3ALMSA «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAHMEM TEIUIOBOIO HAcoca,
YTHIU3AIUsS OMOOPTaHUIECKOTO TOTUIMBA I BRIPAOOTKH «TETUIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

N3meneHnne Temmneparypsl Mpu ainadaTHUeCKOM PaCIIHpEHUH.

Bo3nyiiHoe oruuBo.

CpaBHeHUE YJENIbHBIX TEIUIOEMKOCTEN BEILIECTB.

CniocoObl M3MEHEHUsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue anuabdaTHOTro mporecca.

KomnbroTepHble MO/IECNIH TETIOBBIX IBUTATENCH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, npaKmuKym.

N3Mmepenne yaenbHONU TeMI0EMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3yueHne B3aMMOCBSI3U SHEPTUM MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBUSI U TEMIIEPATYpPbI
KHUIICHUS KUIKOCTEHN.



Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoovl.

[TapooOpa3oBanne u KoHAcHcanus. VicmapeHue wu KumneHue. YaenabHas TeIoTa
napooOpa3zoBaHMUA.

Hacpiiennsle ¥ HeHachllleHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTbh IUIOTHOCTH U
JABJICHHUS] HACBIIICHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JABJIEHUS B )KUJIKOCTH.

BrnaxnocTh Bo31yxa. AGCOMIOTHAS U OTHOCUTENBHAS BIAYKHOCTD.

Teépnoe Teno. Kpucramnmmnueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIIOB.
[TnaBnenue u KpuctauM3amys. Y qeibHas TeruioTa miasieaus. CyonuMarius.

Hedbopmaruu tBEpHoro Tema. Pactsokenune u cxarue. Cnur. Monyne HOnra. Ilpenen
ynpyrux aedopmariuii.

TennoBoe pacmMpeHne KUJIKOCTEH U TBEPABIX Tell, O0BEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJICOAHWN YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS
Ten (Ha KAYeCTBEHHOM ypPOBHE).

[IpeobpazoBanue 3Hepruu B (pa30BBIX Mepexoiax.

YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHocTHOEe HaTshKeHHE. KoadduimeHT moBepxXHOCTHOTO HaTshKeHHs. KanmmspHbeie
saBieHud. [{aBieHue moj MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH. @opmyrna Jlanmnaca.

TexHudyeckue yCTpOMCTBA U TEXHOJOTUYECKHE TMPOIECChl: KUIKUE KPHUCTAILIBL,
COBPEMEHHbBIE MATEPUAJIbI.

Hemoncmpayuu.

TemoBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenune. Kunenne npu noOHM>XEHHOM JJaBJICHUN.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwnsipusie sABieHus .

Mopaenu HEHBIOTOHOBCKOM JKUIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bunbr nedopmarnmii.

Habmronenue manbix nedopmaruii.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMUKYM.

N3yueHne 3ak0OHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TeIUIOTHI TIJIaBJICHHS JIbJA.

N3yueHne CBOMCTB HACBILIEHHBIX M1ApOB.

N3mepenune abCoMOTHOI BIIaXXHOCTH BO3yXa U OIICHKA MacChl MapoB B TOMELICHHH.

N3mepenune ko3 puiieHTa moBepXHOCTHOTO HATSHKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCHMOCTH JeOpMaIiii Pe3MHOBOTO 00pasiia OT MPUIIOKEHHONW K HEMY
CHJIBL.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzanus Tea U €€ MposBICHUSA. DIEKTpUUYECKUi 3apsan. [[Ba BuAa 2JIEKTpUUYECKUX
3apsinoB. [IpOBOIHMKM, IOUAIEKTPUKA W TOJYNPOBOJHUKH. ODJIEMEHTApPHBIN SJICKTPUYECKHI
3apsii. 3aKOH COXPaHEHUs AIEKTPUUECKOT0 3apsia.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Onektpuueckoe nose. Ero nefictBrue Ha 3JeKTpUYECKUE 3apsibl.
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Hanpsoxkéunocts  anekrpuueckoro monsd. I[IpoOubiit 3apsn. Jluaum HanpskEHHOCTH
3JIEKTPUYECKOTO NoJIst. OTHOPOJHOE 3JIEKTPUUYECKOE TTOJIE.

[loTeHIMaNBHOCTD 3JIEKTPOCTATUYECKOrO MoJs. Pa3HOCTh NMOTEHIMATOB M HaIpPsDKEHUE.
[loteHumanpHass  3HEprus  3apsga B DJIEKTPOCTAaTUYECKOM  TIOJIE. [ToTennman
JIEKTpOCTaTUYECKOro mouist. CBS3p HANpsDKEHHOCTH MOJIA UM PAa3sHOCTU MOTEHUUAIOB AJIs
AIEKTPOCTATUYECKOTO MOJs (KaK OJJHOPOJHOTO, TaK U HEOJHOPOAHOTIO).

[IpuHIHUI cynepno3uuuu JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdeprl. Ilone paBHOMEpHO
3apspkeHHOro mo o0bémy mapa. Ilome paBHOMEpHO 3apsDKEHHOM OECKOHEYHOM IUIOCKOCTH.
KapTtunb! 1MHUN HaNps>KEHHOCTH ATUX MOJIEH M DKBUITOTEHIIMATIBHBIX TOBEPXHOCTE.

[IpoBOAHMKY B 3JIEKTPOCTaTUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsIIOB.

JIMPNEeKTPUKHU B 3JIEKTPOCTATUYECKOM MoJ€e. J(UdaeKTpuyeckasi MpOHUIaEMOCTh BELIECTBA.

Konpnencarop. OneKTpOEMKOCTh  KOHJIEHCATOpA. OneKTpOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopA.

[TapannensHoe  coenuHeHue  KoHAeHcatopoB.  [locienoBaTenbHOE — COEIUHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOT0 KOHJEHCATopa.

JIBrkeHne 3apsyKeHHOW YacTUIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckne ycTpOHCTBA M TEXHOJOTMYECKUE IPOILECCHI: JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3all1Ta, 3a3eMJICHHE IIEKTPOIIPHUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

Y CTpOUCTBO U IPUHLAI JEHCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX NIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogpenb snekTpocrarudeckoro reneparopa (Ban ne ['paada).

[IpoBOOHMKY B 3JIEKTPUYECKOM IIOJIE.

DJIEKTpOCTAaTUUYECKas 3alUTa.

YCTpOUCTBO U IEHCTBUE KOHICHCATOPA IIOCTOSSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATopa OT IUIOMAAW IUIACTHH,
PacCTOSHUSA MEXY HUMH U JUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprusi AMEKTPUIECKOr0 MOJIs 3apsHKEHHOT0 KOHJIEHCATopa.

3apsaka U pa3pska KOHAEHCAaTopa 4Yepe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomul, RPAKMUKYM.

Ornenka cul B3auMOJICHCTBUS 3apsKEHHBIX TEIl.

Habmroienue npeBpallieHus SHEPTruy 3apsKeHHOr0 KOHJIEHCATOpa B SHEPTUI0 U3JTyYeHUs
CBETOJINO/IA.

N3ydenune npoTekaHus TOKa B LEMH, COJEPHKAIIEH KOHAECHCATOP.

Pacnipenenenne pa3HOCTM IOTEHLMAJIOB  (HANpsDKEHUs) TMPU  [OCJIEN0BATEIbHOM
COEIMHEHUH KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHJIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 3.1eKmpudecKuil mox.

Cuia Toka. [1oCTOSIHHBIN TOK.

VYcnoBuss CymIECTBOBAHMSI IOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. VICTOYHMKM TOKa.
Hanpsokenne U u DJ1C 6.

3akon Oma 1S ydacTKa Lenu.

ONEKTpUYECKOE  CONPOTHUBIIEHHE.  3aBUCUMOCTb  COINPOTHUBIEHUS  OJHOPOIHOIO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOIIAAY IIONEPEYHOr0 CEYEHHs. YIEJIbHOE CONPOTUBIICHHE
BELIECTBA.
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[locnenoBarenbHOe, NapayieNbHOE, CMEIIAHHOE COCIWHEHUWE NPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dJIeKTpudecKkux 1enei. [Ipasumna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon Jlxoyns—JIenna.

MOIIHOCTB 3IEKTPUYECKOT0 TOKA. TermioBas MOIHOCTb, BbIIEIsAEMast HA PE3UCTOPE.

OJIC u BHyYTpEeHHEE CONPOTHUBJICHHME HUCTOYHMKA TOKa. 3akoH Owma Juisi MOJHON
(3aMKHYTO¥) 3JIEKTpUUYECKON 11eT. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHue.

Konnencarop B 11enu nNocTOSSHHOTO TOKA.

TexHu4yeckne yCTpPOHMCTBA M TEXHOJIOTMYECKHME IIPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTar, CYETYUK IIEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HAIIPSKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHUS] IS PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUs U CBETOAMO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIA
MONEPEUHOr0 CEYEHUsI U MaTepHana.

HccnenoBanue 3aBUCHMOCTHM  CHJIBIL TOKa OT CONPOTHUBICHHMS IPU TMOCTOSHHOM
HaIpsKECHUU.

[Ipsamoe u3zmepenune DJIC. KopoTkoe 3ambikaHHe TajlbBAaHUYECKOTO AJIEMEHTa U OLICHKA
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coeqHEHUsT UCTOYHUKOB Toka, JJ1C GaTapeii.

UccnenoBanue pa3HOCTH MOTEHLMAIOB MEXK]Y MOJOCAMH UCTOYHUKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccenenoBanue CMEMIAHHOTO COEIMHEHHUSI PE3UCTOPOB.

N3mepenue yaeinpHOro CONpOTUBRIIEHUS TPOBOIHUKOB.

HccenenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS U1 JJaMITbl HAKaJIUBaHHUS.

YBenudueHue npesena u3MepeHus amnepMmeTpa (BOJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHHS UCTOYHUKA TOKA.

Uccnenoanue 3aBucumoctd 3/]C raapBaHMuECKOro 3JIEMEHTa OT BPEMEHU MTPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEXK/Y MOJIOCAMH UCTOYHUKA TOKA OT CHJIbI TOKA
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HONW MOIIHOCTUA UCTOYHHUKA TOKA OT CHUJIbI TOKA.

Tema 3. Toxku 6 paznuunvix cpeoax.

DneKTpUUYecKas MPOBOAMMOCTb PA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIIEpaTyphl.
CBepXnpoBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonauku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTh TOTYIPOBOIHHKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynpoBoIHUKOBBIE PHUOOPHI.

DNEKTPUYECKUH TOK B 3JIEKTPOIMTAX. DJIEKTPOIUTHUECKAs AUCCOLMALMS. DJIEKTPOJIN3.
3akonbl Dapajnes s AIEKTPOIn3a.

OnexTpuueckuid TOK B Ta3ax. (CaMOCTOSTENBHBII W HECAMOCTOSATENbHBIN pa3ps.
PaznuuHbie TUIIBI CAMOCTOATENBHOTO pa3pana. Momuus. [Inazma.

TexHu4yeckue yCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: Ta30pa3ps/IHbIE JIaMIIbl,
3JICKTPOHHO-TyueBast TPyOKa, IMOJYIPOBOJIHUKOBBIC MPUOOPHI: IO, TPAH3UCTOP, (HOTOIUO,
CBETONIMOJ, TallbBaHWKa, padUHUPOBAHWE MEAW, BBIIUIABKA AITIOMUHUS, DJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
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[IpoBOAMMOCTE 2JIEKTPOJIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBoli pa3psi ¥ IpOBOJUMOCTb BO3yXa.

CpaBHeHUE MPOBOIMMOCTH METAIJIOB U MOJIYIPOBOJIHUKOB.

OIHOCTOPOHHSSI TPOBOUMOCTH THOJIA.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmuKym.

Habmonenue anekrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCHMOCTH CONPOTHUBIICHHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHIL.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3nYecKUil NPAKTUKYM.

CnocoObl u3Mepenust (U3NUECKUX BETUYHUH C UCTOJIb30BAaHUEM aHAIOTOBBIX M IU(POBBIX
U3MEPUTENBHBIX NPUOOPOB W  KOMIBIOTEPHBIX JaTUYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  u3MepeHud  ¢usnueckux BeduyuH. OLEHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUH, WCCIECIOBAaHUM 3aBUCHUMOCTEH  (DU3UUYECKUX
BEJIMYMH, MPOBEpKa MPENJIOKEHHBIX THIIOTE3 (BBIOOp M3 paboT, OMMCAaHHBIX B TEMAaTHYECKUX
pasnenax «Y4YeHUYECKUHA IKCTIEPUMEHT, TA0OpaTOPHBIC PAOOTHI, MPAKTHKYM).

Me:xnpeameTrHblie CBA3H.

N3yuenune kypca pusuku yriay0ia€HHoro ypoBHs B 10 Kiacce oCymIecTBISETCS ¢ yU4ETOM
COJZIepKATENBHBIX MEXKIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemHuvie nOHAMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
HKCIEPUMEHT, MOJICTUPOBaHNE, MOIEb, U3MEPEHHE, TIOTPEIIHOCTH U3MEPEHUI, N3MEPHUTEIbHbIC
npuoOopsI, U poBast 1ad0paToOpHs.

Mamemamuka: peunieHue CcuUcTeMbl ypaBHeHuUH. JluneiiHas ¢yHkums, mnapabona,
runep6oia, ux rpaduku u cBoicTBa. Tpuronomerpuueckue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. BEKTOpPH M HMX MPOEKUUH Ha OCH
KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B KUBOM mpupoae, auddysus, ocMoc, TeIIo00MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKalollel  cpeabl,  yTUIM3alus
OMOOPTraHUYECKOr0 TOIUIMBA IS BBIPAOOTKH «TETIOBOM» U 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHKEHHE U KallWJUIApHBIE SIBJICHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHUS B )KUBOI MPUPOJIE.

Xumun: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, MoJy4yeHne HaHOMaTepHaloB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, JKUJKUE KPHUCTAJUIbL, DJCKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs
JUCCOLIMaIs, TaJbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHSL.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue IBUKEHHUH C HCMOIBb30BAHUEM MEXaHU3MOB, YUET CyXOro U
KHUJIKOTO TPEHUS B TEXHHKE, CTAaTUYECKUE KOHCTPYKIMM (KPOHIUTEHH, peméryarble
KOHCTPYKIHUH), UCTIOJIB30BaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHUKE (THPOCKOI, BOJOMET
U JIpyTue), ABUraTelb BHYTPEHHErO CropaHus, napoBas TypOHHA, OBITOBOW XOJIOAWJIBbHUK,
KOHIUIIMOHEP, TEXHOJOTUU TIONYYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIIE
HaHOMAaTEepPHAJIOB, W  HAHOTEXHOJOTWH,  DJEKTPOCTATHUECKas  3alluTa,  3a3eMIICHHE
AIEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOTYITPOBOJHUKOBBIE TPHUOOPHI, ralbBaHUKA.

11 KUIIACC

Pa3znea 4. JiekTpoauHaMuUKAa.
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Tema 4. Maznummnoe none.

B3auMopeiicTBuEe NOCTOSHHBIX MAarHUTOB M IPOBOJHHMKOB C TOKOM. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIUH. [IpUHIUI Cynepno3uuy MarHUTHBIX 1oJei. JIMHUU MarHUTHOM
WHIYKIUU.

MarautHoe ToJjie MPOBOJAHHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKH U KPYrOBOTO
BuTKa). OmbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb.

Cuna JlopeHua, €€ HampaBieHHE U MOIYJb. JIBUXKEHHE 3apsyKEHHOW 4YacTHUIbl B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

MarnuTHoe nosie B Beniecte. PeppoMarHeTKy, napa- U JUaMarHeTUKH.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUECKHE IPOLIECCH: NPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpOJABHUraTesb SKoOu, yCKOpUTENIU
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMI WHAYKIWA MarHUTHOTO TIOJSI TIOJIOCOBOTO M TOJKOBOOOPAa3HOTO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMiI MarHUTHOW WHAYKUMH TOJIA JJIMHHOTO TMPSMOTrO MPOBOJAHHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmopenicTBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Habmroienue nBr>keHus My4yka JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHUMT 1EHCTBUSA AIIEKTPOU3MEPUTEILHOTO TPUOOPA MATHUTOIIEKTPHUUECKOM CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nadopamopnuie padomeol, RPAKMUKYM.

HccnenoBanne MarHuTHOTO MOJIsE TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTUKOB.

HccnenoBanue neiicTBUs NOCTOSHHOIO MarHUTa Ha PaMKy € TOKOM.

N3mepenne cuibl Amrepa.

N3ydenne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHrie MarHUTHOW MHAYKIIMA HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. InexkmpomazHumnan uHOyKyus.

SIBrieHne BIEKTPOMArHUTHOM WHAYKUMHU. [loTOk BekTOopa mMarHuTHOM MHAYKIUU. DJC
MHAYKIHMH. 3aKOH 3JEKTPOMarHUTHOM uHAykuuu Papanes. BuxpeBoe aIeKTpUdecKoe IMOJIE.
Toxku Dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenua.

WunykrtuBHocTh. Karymika WHIYKTUBHOCTH B LIENHM MOCTOSIHHOTO TOKa. JSIBieHue
camouHaykiuu. IJIC caMOMHIyKIIUH.

DHeprusi MarHuTHOTO TOJIsI KATYLIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoWCTBa UM TEXHOJIOTMUECKHE IIPOLECChl: HHIYKIUOHHAs IIeYb,
COJICHOUJ, 3alIUTa OT 3JIEKTPU3ALMH TEJI IPU IBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmioienue siBieHust 37eKTPOMarHuTHOM MHYKITUH.

Uccnenosanue 3aBucumoctd OJ[C HMHAYKIMM OT CKOPOCTHM HW3MEHEHHS MarHUTHOTO
MOTOKa.

IIpaBuiio Jlenna.

[Tanenne MarauTa B aIIOMUHUEBON (MEHOM) TpyOe.

SIBiieHME CAaMOMHIYKIIU Y.
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Wccnenosanue 3aBucumoctd DJIC caMOMHAYKLIIMHA OT CKOPOCTU M3MEHEHUsS CUIIbI TOKA B
LEIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue siBIEHUS AIEKTPOMATHUTHOM MHIYKIUU.

Omnpenenenne HHAYKIMY BUXPEBOTO MarHUTHOTO TIOJIS.

HccenenoBanue siBIEHUS CAMOMHIYKIUU.

COopka MOEH 3IEKTPOMAarHUTHOT'O TeHepaTopa.

Pa3gen 5. Kojie0anusi M BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Kosnebarensras cucrema. CBOOOIHBIE KOJIEOAHHUS.

l'apmonuueckue  konebanus.  KuHematnueckoe W JUHAMHYECKOE  OMMCAHUE.
DHEpPreTUYecKoe ONMHUCaHWe (3aKOH  COXpaHEHUs  MEXaHWYEeCKOW dHepruu). BwiBon
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KOJeOaHM W3 HMX OHEPreTUYecKoro M
KMHEMATH4YECKOTO OMMCAHUS.

Ammuintyna u (asza koneGanuii. CBsi3b aMIUTUTYAbI KOJEOAHUI MCXOJHON BETUYMHBI C
aMIUIUTYIaMU KojieOaHuil €€ CKOPOCTH U YCKOPEHHS.

[lepuon u yactota xonebanuit. [lepuon ManbIx cBOOOAHBIX KOJeOaHH MaTeMaTUYECKOTO
MmasiTHUKa. [leproa cBOOOIHBIX KOeOaHUI TPYKUHHOTO MasTHUKA.

[lonatne o 3aryxaommx KoieOaHusX. BpIHyXIeHHble Konebanusa. Pe3oHanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHHS.

TexHuueckne ycTpOHCTBA M TEXHOJOTMYECKUE IPOLECCHI: METPOHOM, Yachl, KaudelH,
MYy3bIKaJIbHbIe HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABUKECHHUS.

HabmioneHre He3aBUCUMOCTH TIEpHO/ia MaJIbIX KOJeOaHUl ITpy3a Ha HUTU OT aMIUTUTY/IBL.

HccnenoBanue 3aTyxarmmx KojaeOaHUN U 3aBUCUMOCTH Teproaa CBOOOIHBIX KoJieOaHUH
OT CONPOTHUBJICHUS.

HccnenoBanue kojebaHUN TIpy3a Ha MAacCCUBHOM TPYXHHE C IeNbi0 (opMUpOBaHUS
npeCTaBIeHU 00 HIeaTbHOW MOJIENU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU NpU KoieOaHUsIX rpy3a Ha MpYyKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHHIA.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

H3mepenue nepuoa cBOOOAHBIX KOJIEOAHUNH HUTSHOTO U MPYKMHHOT'O MasiTHUKOB.

W3ydenue 3aK0HOB IBUKEHUS Tella B X0/I€ KoJeOaHHii Ha yIpyroM mojBece.

N3yueHue ABUKEHUS HUTSHOTO MASITHUKA.

[IpeobpazoBanue 3HEPruM B IPYKUHHOM MasiTHHKE.

HccnenoBanuie yObIBaHUS aMIUIUTY/IbI 3aTyXaIOMINX KOIeOaHuUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHHIA.

Tema 2. Dnexmpomaznummnoie Ko1edbanus.

Kone6arenpupiit koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
konebarenbHOM KoHType. Dopmyma Tomcona. CBsi3b aMIUTMTYIBI 3apsia KOHJIEHCATOpa ¢
aMIUTUTYA0H CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEeHHsI SHEPTUHU B UACATLHOM KOjeOaTeIbHOM KOHTYpE.

3aryxaromue JJIEKTpPOMarHuTHBIE —KoJeOaHus. BBIHYKXJEHHBIE AJIEKTPOMArHUTHBIC
KoJie0aHusl.

[lepemensblli TOK. MOIIHOCTH INEPEMEHHOIO TOKAa. AMIUINTYIHOE M JEHCTBYIOIIEE
3HaYeHHUE CUJIbI TOKA U HAIMPSKEHUSI TIPU Pa3IndHON opMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT
BpPEMEHH.
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CuHyconJanbHbIN TepEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOP U KaTyIIKa MHIYKTUBHOCTH
B IIEMU CHHYCOUJAJIBLHOIO MEPEMEHHOTr0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HanpsHKeHUH.

Wneansublii Tpancdopmatop. [IpousBoacTBo, nepeaaya v moTpedaeHUE HIIEKTPUYECKON
SHEPIUH.

DKOJIOTUYECKUE PHUCKU TPU INPOU3BOJACTBE 3JeKTpodHepruu. KynbpTypa Hcosib30BaHuA
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

TexHuuecKkne YCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: AJIEKTPUUYECKUM 3BOHOK,
reHEepaTop NEPEMEHHOI0 TOKA, IMHUHU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

3aBHCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAaHUN OT MHIYKTUBHOCTH U EMKOCTH KOHTYDA.

OcnumaorpaMMsbl SJIEKTPOMAarHUTHBIX KOJICOaHMA.

I'eneparop He3aTyXaroIMX JEKTPOMArHUTHBIX KOJIeOaHU.

Mopaenp 371eKTpOMarHuTHOIO FreHepaTopa.

BriHyXIeHHBIE CHHYCOHIATbHbIE KOJIEOaH .

Pe3ucrop, karymika "HAYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3oHaHc npu mocienoBaTeNbHOM COEAMHEHWM PE3UCTOpa, KAaTYUIKW MHAYKTHBHOCTH M
KOH/JIEHCATOopA.

VY CTpoiicTBO 1 MPUHIIMIT ASUCTBUS TpaHchopMaTopa.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3yuenune tparncdopmaropa.

HccnenoBanue nepeMEHHOIO TOKa 4epe3 MOCIEA0BATENbHO COSAUHEHHBIE KOHJIEHCATOP,
KAaTYUIKY ¥ pE3UCTOP.

HabmioneHune 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanuie paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL.

MexaHudeckrne BOJIHBI, YCIOBUSL HMX pacnpoctpaHeHus. [lomepeunsle W NpOAOJIbHBIE
BoJIHBL. Ilepuon, ckopocTe pacnpocTpaHeHHUs U AJuHA BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpaKeHHUe, IpeJIOMIICHUE, HHTEpPEPEHITNI U TUPPAKITHUI.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IlymoBoOe 3arpsisHEHHE OKPYKAIOIIEH CPEbI.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS M3Jy4Y€HUS SJIEKTPOMArHUTHBIX BOJH. B3aumuas
OpHUEHTALMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX  BOJIH:  OTPAXEHHUE, IMPEIOMIIEHHE, MOJSpHU3aLus,
uHTephepeHIrs U TudpaKius.

[[Ixana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHe >JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUIBI paIUOCBSI3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHUE: MY3bIKAIbHbIE MHCTPYMEHTHI,
pamap, paguonpuéMHUK, TeleBH30p, aHTeHHa, Ttenedon, CBY-meub, yibTpa3BykoBas
JMArHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacrpoCTPaHEHHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUYHUK 3BYyKa.

3aBUCUMOCTbD JITMHBI BOJIHBI OT YaCTOTHI KOJIeOaHMIA.

Habmoienue otpaskeHus ¥ NpeaoMIICHHUS MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u 1uppakiud MEXaHHUECKUX BOJH.

AKYCTHYECKU PE30HAHC.
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CaoiicTBa ynpTpa3ByKa U €ro IpuMeHEHHE.

Habnronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTUTYIOW M YacTOTOH
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJsipuzanus, Tudpakuus, “HTepdepeHus.

O6HapyxeHne HHPPaKPACHOTO U YIbTPA(PHOIETOBOTO U3TyUCHHM.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

N3ydenune napaMeTpoB 3BYKOBOI BOJTHBI.

N3yuenue pacnpocTpaHeHUs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMonMHENHOE pPACIIPOCTPAHEHHUE CBETAa B OAHOpPOAHOU cpexe. Jlyd cera. Toueunsiid
VCTOYHHK CBETA.

Otpaxkenue cBera. 3akOHBI OTpakeHHs cBera. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epkaie. Chepruueckue 3epkana.

[Ipenomnenne cBera. 3aKOHBI MpPENOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3aTenb
npesnoMieHuss. OTHOCUTENBbHBIA IOKa3aTenb mnpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa W
COOTHOLLIEHHUE JUIMH BOJIH IIPU NEPEXO/IE€ MOHOXPOMATUYECKOIO CBETA YEPE3 IPaHULly pas3zeia
JIBYX ONTUYECKHUX CPEJ.

Xon nyueit B mpusme. ucnepeus ceera. CloxxHbIH coctaB 6enoro csera. Lger.

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroia moJTHOTO BHYTPEHHETO OTPaKEHUS.

CoOuparomue M paccewBarolmue JUH3bL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
OTNTHYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS TOHKOH cepuueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIILHOTO ITOKA3aTeNsl IPEIOMIICHUS.

®opmyJia TOHKOH JIMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xox 1y4a, IpOLEALIEro JMH3Y O IPOU3BOJIBHBIM YIJIOM K €€ ITIJaBHOM ONTUYECKON OCH.
[TocTpoenre n300pakeHU TOYKU U OTPE3Ka MPSIMON B COOMPAIOIIMX M PAaCCEUBAIONTUX JIMH3aX
U UX CHUCTEMaXx.

Onrtuueckue mpubopsl. Pazpemaromias cnocoOHOCTh. ['71a3 Kak onTHYeCcKast CHCTeMa.

[Ipenensr npUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass omnrtuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIO/IEHUsT MAaKCUMYMOB M MHUHUMYMOB B WHTEPPEPEHIMOHHOW KapTHHE OT JBYX
KOT€pEHTHBIX HCTOYHUKOB. [IprMepshl Kilaccnyeckux HHTEPPEPEHIINOHHBIX CXEM.

Hudpakuus cBeta. JludpakumonHas pemérka. YciaoBue HAOMIOJACHHUSA TJIABHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHu4yeckne yCTpOMCTBA W TEXHOJOTMYECKHE MPOLECChl: OYKH, JIyna, IEepUCKOIL,
doroanmapar, MHUKpPOCKOI, MPOCKIIMOHHBIN ammapar, MPOCBETICHUE ONTHKH, BOJOKOHHAS
onTHKa, TU(PaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMieHusl CBETa.

Habmroienue noaHoro BHyTpEeHHEro oTpakeHus. MoJienb CBETOBOA.

UccnenoBanue xo/1a CBETOBBIX IMYYKOB Yepe3 MIIOCKOMAPAIIETbHYIO IIJIACTUHY U MIPU3MY.

HccnenoBanue CBOMCTB M300paKEHHUM B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHIinm cBeTa.

HaOnronenne nBeToB TOHKUX IIEHOK.

Hab6nronenue audpakuuu cBera.

Wzyuenune nudpakinOHHON PeIIETKH.

Hab6nronenue audpakiimOHHOTO CIIEKTpA.
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HaGmronenue aucrnepcuu cBera.

Habmionenue nosisipuzanuu cBera.

[IpuMeHeHue noaIpoOUIOB ISl U3YUECHUS] MEXAaHUUECKUX HAMPSIKEHUM.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

N3mepenue nokaszaTesns NpeoOMIICHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOT'O PAcCTOSIHUS OT BEILECTBa (Ha MPUMEPEe KHUIKUX
JIVH3).

H3mepenne poKyCHOTo pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Monmyuyenne n300pa>keHust B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3HI.

[Tomyuenue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKONNYECKUX CUCTEM.

Hab6mronenue nqudpakuuu, nHTephEpEHITNN U TIOJISIPU3AINH CBETA.

N3ydenue nosnspuzannu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTH JUDJIEKTPHUKA.

N3ydenue nnTepdepeHIuu JIa3epHOro U3IYYEeHUs Ha ABYX LIEISIX.

Habmronenue aucrnepcum.

Hab6nronenue u uccnenoBanue qudpakIimOHHOTO CIIEKTpaA.

H3mepenne miHbI CBETOBOW BOJIHBI.

[Toryuenue ciekTpa U3Iy4yeHus: CBETOIMO0/1a TPU MOMOITH TU(PPaKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH.

['paHunbl NPUMEHUMOCTH KJIACCHMYECKOM MexaHUKH. [locTynaTel cnenualibHON TEeopuu
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanms  Jlopenma.  YcioBue
OPUYUHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHM M COKpAIlEHHE
JUTMHBI.

DHeprusi U UMITYJIbC PENSITUBUCTCKOMN YaCTHULIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PESITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIYyTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

Y4eHn4ueckuid HIKCIIepUMEHT, 1Tab0opaTOpHBIE pabOThI, IPAKTHKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISATHUBUCTCKUX YacTull (Mo ¢ororpagusiMm TPEeKoB
3apsKEHHBIX YaCTHIl B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapHuo-601H06011 Oyaiusm.

PaBHOBecHOE TemIoOBOE€ W3NIy4YeHHE (M3JIydeHHE aOCONMIOTHO YEpPHOro Tema). 3aKoH
cMemenus Buna. [ unoresa [lnanka o kBaHTax.

®OoTOHBI. DHEPTH U UMITYJIbC (HOTOHA.

®otosdpdexr. Onbitol A. I'. CroneroBa. 3akoHbl poTodpdexTa. YpaBHeHHEe DUHIITEHHA
st hotorpdexra. «KpacHas rpanuiay horodddekra.

JlaBneHue cBera (B YacTHOCTH, IaBJIEHHME CBeTa Ha aOCOJIOTHO TOIJIOUIAIOIIYIO U
a0COJIIOTHO OTpakaroIIyto moBepxHocTh). OnbiThl [1. H. JIebenena.

BomHoBeie cBoiicTBa yactul. BosHbl ne bpoins. [Inuna BosHbl e bpoins u pasMepsl
00JlacTH  JIOKaMW3alMKM  JABWXKYIIEHCS  dYacTuilbl. KOpIyCKyJISIpHO-BOJTHOBOW  TyaJIM3M.
Judpakius 37eKTPOHOB Ha KpUCTaIIaX.

Crnemnuduka n3mepennii B Mukpomupe. CooTHomeHus HeonpeaenéHnocten [ eizendepra.

TexHuueckue ycTpOHCTBa M TEXHOJOTUYECKHE IPOIECCHI: CIEKTPOMETp, (poTorneMeHT,
dboTogaTuuk, TyHHEIBHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOIUO/I.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIHETO GoTodddexra.

HccnenoBanue 3aBUCMMOCTH COMPOTHUBIIEHUS TOTYITPOBOJHIUKOB OT OCBEIIEHHOCTH.
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Cseroguo.

Comnneynas Oatapes.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrostaHoM [itanka Ha ocHOBe uccienoBanus Gorodddexra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO/ OT HAIIPSHKCHMUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs atoma. [imanerapuas moaens atoma Pesepdopna.

[ocrynatsl bopa. Uznyuenne u mornonieHne (HOTOHOB IpU TEpexoje aTroMa ¢ OJIHOTO
YPOBHS SHEPTUHU HA IPYTOM.

Bunpl ciektpoB. CeKTp ypoBHEH 3HEPIHH aToMa BOJAOPOJIa.

CnoHTaHHOE U BBIHYXKJICHHOE M3Jy4YeHHE cBeTa. Jlaszep.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPaIbHbIM aHAINU3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Hemoncmpayuu.

Mopenb onsiTa Pezepdopaa.

Habnronenne muHEHYaThIX CIIEKTPOB.

YCTpolcTBO M ACCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3IYYECHMUS.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

Habmionenue nuHeiiuaToro crnekrpa.

HccenenoBanue cnekTpa pa3peKeHHOr0 aTOMapHOIO BOJIOPOJA U U3MEPEHHE MOCTOSHHOM
Punbepra.

Tema 3. Quszuka amomHo20 A0Pa u I1EMEHMAPHBIX YACHUY,

Hyxnonnas moznens sinpa I'eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe 4MCIO siipa.
N3otomsl.

PagnoaktuBHOCTB. Alnb(a-pacnaj. DIeKTPOHHBIA M MO3UTPOHHBIN Oera-pacmaj. ['amma-
U3JIy4CHHE.

3aKOH paauOaKTUBHOIO pacnaga. PaavoakTuBHble wH30TONBI B Ipupone. CBoiicTBa
MOHU3HUPYIOLIETO U3JIy4eHUs. BiausiHue paiuoakTUBHOCTH Ha KUBBIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don mznydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. JedekT macce sapa.

Snepubie peakuuu. Jlenmenue u cuHTe3 Anep. SnepHble peakTophl. [IpoGiembl
YIOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKUE ACIEKThl Pa3BUTHUS  SIEPHOMU
DHEPrETHUKHU.

MeTonbl perucTpauuu U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

DOyHIaMEHTAIbHBIE B3aUMOJCKUCTBUA. bapnoHnbl, Me30HbI U JienToHbl. [IpencraBienue o
CrangaptHoit Mogenu. KBapk-TJItOOHHAsI MOJIENIb aIPOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TémMHas MaTepus U TEMHas SHEPTUSL.

EnuacTBO n3udeckoit KapTUHBI MUPA.

TexHu4eckue yCTpOWCTBA U TEXHOJOTMYECKHUE IIPOLIECCHL: TO3UMETp, Kamepa BuiibcoHa,
AEPHBI  peakTop, TEPMOSIACPHBIM peakTop, aToMHas Oom0a, MAarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomul, RPAKMUKYM.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

Wzydenue nornorieHus 6eTa-4yacTull aTlOMUHHEM.

Pa3znea 8. JjieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.
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Oranbel pa3BuTusd acTpoHoMuHu. llpuxilamHoe UM MHPOBO33pPEHUECKOE 3HAYEHHE
actpoHoMuHu. [IpuMEHUMOCTH 3aKOHOB (U3UKH i OOBACHEHHUS MPHUPOABI KOCMUYECKHX
00BEKTOB.

Metonbl acTpOHOMHYECKMX HcclieqoBaHUNA. COBpPEMEHHBIE ONTHYECKHE TEJIECKOIIBI,
pazuoTenIecKonsl, BHeaTMoc(hepHas aCTpOHOMHSL.

Bun 38310010 Heba. Co3Be3ausi, spkue 3BE3/bl, IJIAHETHI, UX BUIUMOE ABHKCHHUE.

Conneynas cucrtema.

Counniie. ConHeyHas akTuBHOCTh. ctounuk sHepruu CoJiHIa v 3BE3 /.

3BE31bI, HX OCHOBHBIE XapaKTEPUCTUKH. JluarpamMma «CHEKTpajbHBIM Kjacc —
CBETUMOCTB». 3BE3/bI TJIABHOW ITOCJIEI0BATEIbHOCTH. 3AaBUCUMOCTh «Macca — CBETUMOCTb) IS
3BE3]] TIJIAaBHOM  IOCJIENOBAaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEICTABIICHUS O MPOUCXOKACHUM U 3BOIOIMH COJIHIA U 3BE3]1. DTaIbl )KU3HU 3BE3L.

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE AbIPHI B sIAPax TAAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBOE H3MTydeHUE.

MacmtabHas crpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

HabGmionenuss  3BE3mHOrO Heba  HEBOOPYXKEHHBIM  TJ1a30M € HCIIOJIb30BAaHHEM
KOMITBIOTEPHBIX TMPWIOKEHUH [UIS  OIpEIesIeHUs] IOJIOKEHUsT HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE C03Be3A1s1 CEeBEPHOIO MOTyIIapHs U IPKUE 3BE3/bI.

Habmonenus B Teneckon JIyHbl, IaHET, TYMaHHOCTEH U 3BE3IHBIX CKOIUICHUH.

DuU3nYeCKHl MPAKTUKYM.

Crioco6b1 n3MepeHus: (HU3MYECKUX BEJTMYUH C UCTOIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCUTENIbHBIE  TIOTPEIIHOCTH  HM3MepeHHi  ¢u3ndyeckux BenuuuH. OIeHKa TpaHMHIl
MOTPEIIHOCTEM.

[IpoBeneHne KOCBEHHBIX HM3MEpPEHHH, MCCIEIOBAaHUN 3aBHUCUMOCTEH  (hru3HyecKux
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX T'MIOTEe3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKUX
pazzaenax «Y4YeHUYEeCKU HIKCIIEPUMEHT, JIAOOpAaTOPHBIE paObOTHI, MPAKTUKYM).

O0o0mariee NOBTOPEHUE.

O6oOuieHne W cUCTeMaTH3alUsl  COJAEp)KaHHMs — pa3fenoB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TepMOIUHAMHKay», «DIeKTpoauHamuka», «KonebGaHus M BOJIHBIY,
«OCHOBBI CHENHMATBHOW TEOPHUH OTHOCHUTENbHOCTHY», «KBaHTOBas Qu3uKa», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3uku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMATBHOU U
ITHYECKON cdepax [AeATeNbHOCTH YelIOBeKa, pOjdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHOM HAy4yHOM KapTUHE MHUpPA, 3HAYCHHE OIMCATEIbHOW, CUCTEMAaTU3UPYIOLLEH,
OOBSCHUTEIIPHOW M TPOTHOCTHYECKOW (DYHKIIHMKH (PU3HUIECKON TEOPUH, POJIb (U3UIECKON TEOpUU
B (popMHpOBaHUM TpEACTaBICHUN O (PU3UUECKON KapTUHE MHpA, MECTO (PU3NYECKON KapTHUHBI
MUpa B 0011IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O IPUPOJIE.

Me:xnpeamerHblie CBA3H.

N3yuenune kypca pusuku yriay0iaEéHHOTO ypoBHs B 11 Kiacce oCymIecTBIsSETCS ¢ yU4ETOM
COJZIepKATENBbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemHuvie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEM 0008 HAYUHO20 NO3ZHAHUA:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIETIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIILHBIE
npuoOOpHI, U(poBast 1ad0paToOpHs.
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Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue (GyHKIUU: CHHYC,
KOCHUHYC, TAaHI'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BeKTopbl M HX
IPOCKIIMM HAa OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIE 3EMEHTAPHBIX (DYHKIUIL.
[Tpu3Haku no00us TPEYrOJILHUKOB, ONPEAEICHHE TUIOMAAN INIOCKUX GUTyp U 00bEMa Tell.

Buonozua: >nextpuyeckue SBICHHUS B >KUBOM MpHUpoje, KoyieOaTenbHble IBU)KECHUS B
KUBOM  NPUPOAE,  DKOJOTMYECKME  PUCKH  IPU  IPOU3BOJACTBE  DJIEKTPOIHEPIHH,
JICKTPOMATHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEW Cpelbl, YIbTPa3BYKOBas JUAarHoCTHKa B
MEAMIVHE, ONITHYECKUE SIBICHUS B )KUBOU IPUPOJE.

Xumua: CTpoeHHUE aTOMOB M MOJIEKYJ, KPUCTaUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMUECKON PEHIETKH, CIIEKTPAJIbHBINA aHAJIM3.

T'eozpaghua: marHuTHBIC TONMIOCa 3€MIIM, 3aJIe)KW MArHUTHBIX pyJ, (GOTOChEMKA 36MHOM
MOBEPXHOCTH, cericmorpad.

Texnonocua: NpUMEHEHHUE ITOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOJABUIATEIb
SxoOu, reHepaTOop MEPEMEHHOIO0 TOKa, WHAYKLIMOHHAs IIeyb, JIMHUM 3JEeKTpolepenady,
ANIEKTPOABHUraTeNb, pajxap, paJAUONPUEMHUK, TENeBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTPa3ByKOBasl JUArHOCTHKAa B TEXHUKE, IPOCKIMOHHBIM ammapar, BOJIOKOHHas OITHKa,
coJHeyHast OaTapesi, CIyTHUKOBBIC IPUEMHHKH, sIIEPHAsI SHEPTETUKA U SKOJIOTUYECKHE aCTIEKThI
€€ pa3BUTHSL.
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[NTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA I[IPOTPAMMLBI 110 ®U3UMKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHUs yueOHOro mpeamera «Pu3uKa» JAOJKHBI OTpaXxaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULIKMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, IO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IICHHOCTSAM POCCHICKOro  0OIIecTBa,
paclIMpeHue KU3HEHHOTO OIBbITAa M OIbITa JIEATEIBHOCTH B MPOLIECCE PEeaTu3alil OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIBHOMN JESITETLHOCTH, B TOM YUCIIE B YACTH:

rPa’KIaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTD TPAXKIAHCKOW TMO3MIMK OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEUECKUX T'YMAaHUCTUYECKUX U IEMOKPATHUECKUX
IICHHOCTCIH;

® TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEpECaxX I'PakJaHCKOIo OOILECTBa,
y4acTBOBaTh B CaMOYIPABICHUN B 00pa30BaTeIbHON OpraHu3altu;

® yMEHHE B3aUMOJEHCTBOBAaTh C COLMAIBHBIMH HMHCTUTYTAMU B COOTBETCTBHUH C HX
(GYHKUIMSAME 1 Ha3HAUYCHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH 1E€ATETLHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUS:

e chopMHPOBAHHOCTH POCCUUCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTH3MA;

® [ICHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JTOCTHIKEHUSM POCCHUICKUX
Y4€HBIX B 0071aCTH (U3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

¢ c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

e CHOCOOHOCTh OLIGHMBaTb CHUTYallMI0O W INPUHUMATb OCO3HAHHBIE PELICHHUS,
OpPUEHTUPYSCh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IICHHOCTH, B TOM 4YHCJIE B
JIEATEIIbHOCTU YYEHOTO;

® OCO3HaHME JMYHOIO BKJIA/a B IOCTPOEHUE YCTOHYHUBOTO Oy IyIIEro.

3CTETHYECKOr0 BOCIIUTAHMSA:

® DOCTETHYECKOE OTHOUICHHE K MHpPY, BKJIIOYas OSCTETUKY HAYYHOTO TBOPUYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMA:

® UHTEpeC K pa3uyHbIM cdepam Npo(hecCHOHAIBHON NesTeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3ZHAHHBIN BBIOOp Oymyriein
npodeccuu 1 peaan30oBbIBaTh COOCTBEHHbBIE JKU3HEHHBIE MJIaHBbI;

® TOTOBHOCTb M CIIOCOOHOCTH K 0OPa30BaHHIO U CaMOOOpa30BaHHUIO B 001acTu (hU3MKH
Ha IIPOTSKEHUM BCEH JKU3HU.

3K0JI0THYEeCKOr0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIBTYphl, OCO3HAHHE IJIOOATBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

¢ IUIAHMPOBAHME U OCYIIECTBICHUE NEHCTBUM B OKPYXKAIOLIEH Cpelle Ha OCHOBE 3HAHUS
L[eJIe YCTONYMBOIO PA3BUTHS YEIIOBEYECTBA;

® pacUIMpEHHE OIbITa JEATEIbHOCTH SKOJIOTMYECKON HaNpaBICHHOCTH Ha OCHOBE
UMEOIUXCs 3HaHUH 0 (PU3HKe.

LHEHHOCTH HAYYHOT 0 MO3HAHMS:
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c(OpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;
OCO3HAaHUE LICHHOCTHU Hay‘-IHOI\/'I ACATCIIbHOCTH, TOTOBHOCTH B IIPOLCCCC HUIYUCHHA
(1)I/IBI/IKI/I OCYHICCTBIIATDH IMPOCKTHYIO )41 HCCICAO0BATCIILCKYHO ACATCIIbHOCTD
WH/IMBUIYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS
ba3oBble Jlornyeckue 1ecTBUA:

CaMoOCTOSITeNIbHO (OPMYNIMPOBATh U AKTYalIM3UPOBATH MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENIENATh UETU ACSITEIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX JTOCTUKEHUS,
BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEYHSI B pPacCMaTPUBAEMBIX (PU3UIECKUX
SIBJICHUSIX;

paszpabarbiBaTh IUIaH pELIEHUS MpoOJeMbl ¢ Y4€TOM aHaiu3a HMEIOLIUXCS
MaTepHalIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM,
OLICHUBATh PUCKH MTOCIIEACTBUM ACSITEIBHOCTH;

KOOPJMHHUPOBATh M BBIOJHATE PabOTy B YCIOBUSX pPeaTbHOr0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBrble ucciaenoBareJnLCKHue AeliCTBUA.

BJIQ/ICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU MOHSATUSMU U METOJIAaMU (PUINIECKOM
HAYKU;

BJIAJICTh HAaBBIKAMHU y4eOHO-HUCCIIEOBATENILCKOM M TIPOCKTHOH JIEATEIIFHOCTH B
obmacti (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pELICHUS 3a1a4 (PU3NYECKOTO COJCp)KaHUS, MPUMEHEHUIO Pa3ITUYHBIX
METO/IOB TIO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYUYEHUIO HOBOTO 3HAHWS, €r0 WHTEPIIPETAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUECOHBIX CHTYAIIHSIX, B TOM YHCIE TIPU
CO3JIJaHWHU YU4EOHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBSI3U M AKTyaJM3MpPOBATh 3a/lady, BBIABUTATh
runore’y € pelleHus, HaxOIuUTh apryMEeHTBl JUIS JIOKa3aTelbCTBA CBOMX
YTBEPKICHHIA, 3a71aBaTh TapaMeTPhl M KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIONYYCHHBIE B XOJAE pEIICHUs 3aJa4d Pe3yabTaThl, KPUTHUECKH
OILICHUBATh UX OCTOBEPHOCTbH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;
CTaBUTH U POPMYIUPOBATH COOCTBEHHBIE 3a/la4i B 00pa30BaTEIbHON EATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUHN (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OIEHUBATH IPUOOPETEHHBIN OIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00IaCTh KU3HEEITEILHOCTH,
YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UCH, PEJIaraTh OPUTHHAIBHBIC MTOIXOIbI M PEIICHHS,;

CTaBHUThH POOJIEMBI U 33]]a9H, TOMTYCKAIOIINE aJTbTePHATUBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BJQ/IeTh HABbIKAMHU MOJYy4YeHHs HHQOpMaluu (PU3NUECKOrO COJEp)KaHus U3
HUCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSITEIbBHO OCYILECTBIIATh IOUCK, aHAJU3,
CHUCTEMAaTH3allMI0 W HUHTEPIPETAlni0 WHPOPMALUU Pa3IUYHBIX BHIOB U (opMm
NIPE/ICTABIICHHS;
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OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCTIOJIB30BaTh CPEICTBA HH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B
pelleHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpraHH3allMOHHBIX 3a1a4 C
coOnrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacCHOCTH, THUTHUEHBI,
pecypcocOepexeHns, MPaBOBBIX M JTUYECKHX HOPM, HOPM HWH(POPMAIMOHHOM
0e30IMacHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUYECKOTO CONCpKAaHUS B PA3IUYHBIX (opMaTax C y4ETOM
Ha3Ha4YeHWs WHQPOpMAlMM M IEJIEBOM ayJUTOPHUH, BHIOWpas ONTHUMAIbHYIO (opmy
MIPEJICTABICHUS U BU3yaTH3aIUH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH 1 BO BHE-YPOUHOH NESATEIHLHOCTH;
pacro3HaBaTh NMPEINOChUTKA KOH(PIUKTHBIX CUTYAIIMH U CMAT4aTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOKO TOYKY 3pPEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHUMAaThb U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHUBHUYaJIbHON pabOThI;
BBIOMPATh TEMAaTHKY M METOJbI COBMECTHBIX ACUCTBUI ¢ Y4ETOM OOLIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KOr'0 4JIeHA KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOM [JEATEIBHOCTH, OPraHMW30BBIBaTH U KOOPIMHUPOBATH
JNEUCTBUSA TO €€ JOCTUKEHMIO: COCTAaBJSATh IUIaH JEHCTBUM, PaCHpeNesiTh POJU C
y4€TOM MHEHHUH Y4aCTHUKOB, 00CY ATk pe3yIbTaThl COBMECTHOH paboTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa M KaXAOTO Yy4YaCTHUKAa KOMaHAbl B OOIMIMI
pe3yabTaT o pa3pabOTaHHBIM KPUTEPHIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJCH C ITO3ULMKA HOBU3HBI, OPUTUHAIBLHOCTH,
IIPaKTUYECKOU 3HAaYUMOCTH;

OCYILIECTBIIAITh ITO3UTUBHOE CTPATETMYECKOE IOBEACHHE B PA3JIMYHBIX CHUTYyalMsX,
IPOSIBJIATH TBOPYECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHBbIE YUeOHbIE 1€iiCTBUSA
Camoopranuszanms:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATENIBHYIO JIEATENBHOCTh B 00J1acTH (pU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U ()OPMYIINPOBATH COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENILHO COCTABJISITh IJIAH PEIICHUsI PACYETHBIX U Ka4ECTBEHHBIX 3a]1a4, TUIaH
BBITIOJIHEHUS MTPAKTUYECKONH pabOTHl C y4ETOM HMMEIOLIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHmpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTCHHIH;,

JienaTh OCO3HAHHBINM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
peleHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMU B 001acTH (HU3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaI[UsiIM, BHOCUTh KOPPEKTUBBI B JESATEIILHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;
BJIa/IeTh HABbIKAMHU II03HABATENbHON pe(JeKcuu Kak OCO3HAHHS COBEPIIAEMBbIX
JIEUCTBUUA U MBICIIUTENBHBIX MPOILECCOB, NX PE3YJIbTATOB U OCHOBAHMIA;
UCTIOJIb30BaTh MPUEMBI peIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpA BEPHOT'O PEIICHUS;
YMCTh OLICHUBATL PUCKHU U CBOCBPECMCHHO IMPUHUMATDL PCHICHUS 11O UX CHUIKCHUIO,
HNPpUHUMATh MOTUBEI U apIyMEHTHI IPYIUX IIPU aHAIIA3€ PE3YIbTAaTOB AEITEILHOCTH,
MMPpUHHUMATDH C66}I, IHOHUMasA CBOM HEAOCTATKHU U JOCTOUHCTBA,
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IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€E PE3YIbTaTOB ACATCIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLUIMOKH.

B npornecce AOCTHXKEHHS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHMSI MPOrpaMMbl MO (U3HKE IS
YPOBHS CpeqHero o01mero o0pa3oBaHus y 00yUJaOIIUXCSI COBEPIICHCTBYETCS YMOIIMOHAIBHBIN
MHTEIJIEKT, MpeArnoaaraomuii chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIOCOOHOCTh TMOHUMAaTh CBOE SMOIIMOHAIHHOE
COCTOSIHWE, BUJCThb HANpaBlICHUS Pa3BUTHS COOCTBEHHOW ASMOIMOHANBHON Chepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpCeryJIMmpoBaHusl, BKJIOYAIOILICTO CaMOKOHTpPOJIb, YMCHHC MNpUHUMATh
OTBETCTBEHHOCTh 32 CBOE  TIOBEICHHME, CIIOCOOHOCTh  QJaNTUPOBATHCS K
SMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISATE THOKOCTH, OBITH OTKPHITHIM HOBOMY;,
BHYTPCHHEH MOTHBALIMH, BKIIOYAKOLWIENH CTPEMJICHUE K JOCTHMIKEHUIO LEIU U YCIIEXY,
ONTUMU3M, MHUIITUATUBHOCTL, YMCHUC HeﬁCTBOBaTB, UCcxoas u3 CBOux BOBMO)KHOCTeﬁ;
OMIATHH, BKIIOYAIONICH CITIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE IPYTHUX,
YYUTHIBATh €T0 TPH OCYIIECTBICHWU OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh BBICTPAWBAaTh OTHOIICHUS C
JPYTUMH JIOJBMH, 3a00TUTHCA, TIPOSIBIIATS HHTEPEC U Pa3peIaTh KOH(PIUKTHL.

I[MPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 Knacce npeqMeTHBIC pe3yabTaThl Ha YTIyOJIEHHOM YpOBHE JOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLTUXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B SKOHOMHUYECKOW, TEXHOJOTHYECKOH, IKOJIOTHYECCKOM,
COLIMAJILHOM M ATHYECKOU cdepax NesTeNIbHOCTH YeJOBEKa, POJb U MECTO (PU3MKH B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAYCHUE OIMCATEIILHON,
CHUCTEMaTHU3UPYIOIIEeH, OOBSICHUTEIBHOW W MPOTHOCTHYECKOW (DYHKIUN (PU3HIEeCKOM
TEOPUU — MEXAHUKU, MOJIEKYJISIPHOW (PU3UKH M TEPMOJUHAMHUKH, POIb (PUINIECKOM
Teopuu B (POPMUPOBAHUHU MIPEICTABICHUM 0 GU3NUECKON KapTUHE MHPA;
pa3nuyaTth YCIOBHS TNPUMEHUMOCTH MOAeNed (U3MYecKuX Tel U TPOLECCOB
(ABNIEHMIT): MHEpLUHMAIBbHAS CUCTeMa OTCUYETa, aOCOIIOTHO TBEPAOE TEIO, MaTepUaAIbHAS
TOYKa, PABHOYCKOPEHHOE JBHXXEHHE, CBOOOJHOE TMaJeHue, aOCOJIOTHO YHpyras
nedopmarusi, abCONMIOTHO YIPYroe M abCONIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIH
ra3a, JKUIKOCTH W TBEPAOTo (KPUCTAJUIMUECKOIO) Teja, MACalbHBbIM ra3, TOUYEUHBIH
3apsil, OAHOPOJHOE AIEKTPUUECKOE I10JIE;
paznmuuath ycloBUs (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (U3UYECKHUX 3aKOHOB,
MOHMMATh BCeOOUIMI xapakTep (QYyHIAMEHTAIbHBIX 3aKOHOB M OrPaHHMYEHHOCTH
UCIIOJIb30BAHUSI YACTHBIX 3aKOHOB;
AQHAIM3UPOBATh M OOBACHATH MEXaHMYECKHE MPOLECChl U SBJICHMS, HCIOJb3YS
OCHOBHbIE TIOJIOKEHHSI M 3aKOHBl MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHHYECKOIo
IBUXKEHUS, (OpMYJIbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO IBMKCHHSI, MPEOOpa3OBaHUS
[amunes nans  CKOPOCTM W TepeMellleHus, 3akoHbl HbpIOTOHA, TPUHLIHUII
OTHOCHUTENIbHOCTH [anuiies, 3aKOH BCEMHUPHOIO TSTOTEHHUS, 3aKOHBl COXPAHECHHS
UMIyJbCA M MEXAHWYECKOM DSHEpPruu, CBA3b pabOThl CHIIBI C H3MEHEHHEM
MEXAHUYECKON DSHEpPrHM, YCIOBUS paBHOBECUs TBEPAOrO Teia), MpPU ITOM
UCIIOJIb30BAaTh ~ MAaTeMAaTHYECKOE  BBIpAKEHHE  3aKOHOB,  yKa3blBaThb  YCIIOBUS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3oBaHuil ['anumes, BTOPOro U TpeThero
3akoHOB Hbr0oTOHA, 3aKOHOB COXpaHEHUsI UMITYJIbca U MEXaHUYECKOI SHEPTUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;
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AHATM3UPOBATh W OOBSCHATH TEIUIOBBIC MPOLIECCHI U SIBICHUS, UCIOIB3YSI OCHOBHBIC
nonoxeHuss MKT u 3akoHBl MOJIEKYJIApHON (U3UKM W TEPMOAMHAMHUKH (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a co CpeAHEN KUHETUYECKOM SHEPTUEN TEMIIOBOTO IBUKEHHUS
M KOHLEHTpauueHd €ero MOJIEKYyJ, CBsI3b TEMIEpaTypbl BeEIIECTBA CO CpPEIHEH
KMHETUYECKON »JHEpruer TEIIOBOTO [IBMJKEHUSI €ro 4YacTHUll, CBSI3b JIaBJICHUS
UJEANbHOIO Ta3a C KOHLEHTpaluuMeld MOJEKYJI M €ro TeMIIepaTypoil, ypaBHEHHE
MenpaeneeBa—Knanelipona, nepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHS
SHEPruu B TEIUIOBBIX IIpoIeccax), IMPU ITOM HCIOJIb30BaTh MaTeMaTHYeCKOe
BBIPOKEHHME 3aKOHOB, YKa3bIBaTh YCJOBHUS NMPUMEHHUMOCTH ypaBHEHHs MeHjeneeBa—
Knaneiipona;

AHATM3UPOBATh M OOBSACHATH JJICKTPUYCCKUE SIBICHUS, WCIOIB3YyS OCHOBHBIC
MOJIO’KEHUS M 3aKOHBI AJIEKTPOIUHAMUKH (3aKOH COXPAHECHHSI DJIEKTPUIECKOTO 3apsija,
3akoH  KynoHa, DOTEHIIMANbHOCTh  AJNEKTPOCTATUYECKOIO  MOJIA,  HPHUHIIMI
CYMEPIIO3UIUU JIEKTPUUECKUX TOJEH, MpU 3TOM YKa3bIBash YCJIOBHS MPUMEHUMOCTH
3akoHa KynoHa, a Takke NpPaKTUYECKH Ba)XKHbIE COOTHOIIEHMS: 3aKOHbI Oma i
y4acTKa LEenu U I 3aMKHYTOH 3JIEKTPUYECKOU LenH, 3akoH Jxxoynsa—J/Ienna, npasumna
Kupxroda, 3akonsr @apajes 1y 37IeKTposin3a);

OMHCHIBATh (DU3MYECKHUE MPOIIECCHl U SBICHUS, UCIOIb3Ys BEIHMUMHBI: TIEpEMEIICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMbI TE€J, CHJIa, MOMEHT CHUJIbI, IaBJICHHE,
NOTEHLMAIbHAs SHEPrus, KUHETHYeCKas HSHEprusi, MeXaHUdeckas sSHeprus, padora
CUJIbl, LEHTPOCTPEMHUTEIBLHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIa YIPYroCTH, cuja
TPEHUsI, MOIITHOCTh, DHEPTUS B3aUMOJICHCTBHUSA Tela ¢ 3eMyEit BOIU3H €€ TOBEPXHOCTH,
DHEeprus ynpyrod aepopmamuu MPYKUHBI, KOJIWYECTBO TEIUIOTHI, a0CONIOTHAs
Temmeparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSISI DHEPIusl HAEaJbHOTO
OJTHOATOMHOTO Ta3a, paboTa HIIEATHHOTO ra3a, OTHOCUTENBbHAS BIAXKHOCTH BO3AYXa,
KIIJ waeanbHOro TEIUIOBOIO JIBUTATENs; HJIEKTPUYECKOE TMOJie, HANPSHKEHHOCTh
AIEKTPUUECKOTO TOJISI, HANPSHKEHHOCTh MOJISI TOYEUHOIO 3apsiia WA 3apsKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIUAT 3JIEKTPOCTATUYECKOTO OIS, pa3HOCTh
MOTEHIIMAIOB, 3JIEKTPOABUKYIAs CHUJIAa, CUJIa TOKA, HAIpPSKEHUE, MOIIHOCTb TOKa,
3JIEKTpUYECKass €MKOCTh IUIOCKOIO KOHJIEHCATOpPa, CONPOTHBIICHHE YYaCTKa LENU C
MOCJIEIOBATEIbHBIM M MapajulelIbHbIM ~ COCAMHEHUEM  PE3UCTOPOB,  SHEPTHs
3JIEKTPUYECKOTO MOJISI KOHJIEHCATOPA;

OOBSICHATh  OCOOEGHHOCTH  TPOTEKaHHWs  (PU3MYECKUX  SBJICHUH: MEXaHMYECKOe
JIBWKEHHUE, TEIJIOBOE JBMIXKEHHWE YacTHI] BEIIECTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBIKeHHE, (G dy3us, UCTIapeHHUE, KUTICHUE U KOHICHCAIIHS, TUTABICHUE
M KpUCTAUIM3alUsl, HAMNPaBICHHOCTb  TEIUIONEpeAauu, JJIKTpU3auus  Ted,
SKBUITOTEHIIUAIBHOCTH IIOBEPXHOCTH 3apsHKEHHOTO MPOBOJIHUKA;

MPOBOJNTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (PM3MUECKON BEIWYMHBI OT APYrou ¢
UCIIOJIb30BAHUEM TMPSMBIX M3MEPEHUM, NpPU STOM KOHCTPYHUPOBATh YCTAHOBKY,
¢bukcupoBaTh pe3yabTaThl MOITYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BUJE
rpaduKoB C Y4E€TOM aOCOJIOTHBIX IMOTPEUIHOCTEH W3MEPEHUH, JenaTh BBIBOABI IO
pe3yabpTaTaM UCCIEI0BAHUS;

MPOBOJANTH KOCBEHHBIC H3MEPEHUs (PUINYECKUX BEIMYMH, IMPH ITOM BBIOMpATH
ONTUMANBHBIA METOJ W3MEPEHHs, OIECHUBATh aOCOIIOTHBIE M OTHOCHUTEIHHBIC
MOTPEUTHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHU;

NPOBOJIUTH  OMBITHI O TMPOBEPKE NPEATOKEHHOW THUIOTE3bl: IUIAaHUPOBATH
OKCIIEPUMEHT,  COOHMpaTh  OSKCICPUMEHTAIBHYIO  YCTAaHOBKY,  aHaJIM3UpOBATh
MOJIyYEHHBIE PE3YJIbTAThl U IENaTh BBIBOJI O CTATYCE IIPEAJIOKEHHON TUITOTE3bI;
coOnronarh mpaBuia 0€30MacHOrO Tpyjaa MPH MPOBEACHUU HCCICNIOBAHUN B paMKax
y4e0HOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Y4eOHO-HCCIENOBATENbCKOW U TPOCKTHOM
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NESTENIbHOCTH C WCIOJIh30BAHUEM HU3MEPHUTEIBHBIX YCTPOWCTB H JIADOPATOPHOTO
00opyI0BaHNS;

pemaTh pacy€THhIE 33Ja4d C SBHO 33aJaHHOM W HESBHO 33JaHHONW (U3UUECKOM
MOJICNIbIO: Ha OCHOBAaHWW aHAJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOpP (HU3HUECKOU
MOJICTIM, OTBEYAMIIed TpeOOBaHUSAM 3a7aud, NPUMEHATH (OPMYNbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTYyJaThl (PU3WYECKUX TEOPUH TMpPH  HCIOJIb30BAHUU
MaTEeMAaTHYECKUX METOJIOB pEIIECHUS 3aJad, MPOBOJUTh pPAcu€Thl HAa OCHOBAHHUH
UMEIOUINXCA JaHHBIX, AaHAJIW3UPOBATh pE3yNbTaThl U KOPPEKTUPOBATH METObI
pelIeHus ¢ y4€TOM MOJIYYeHHBIX PEe3yIbTaTOB;

peliaTh Ka4eCTBEHHbIE 3aaul, TpeOyIole MPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/esioB
Kypca (U3MKH, a TakKe MHTErpaluy 3HaHWM W3 JIPYrHMX HPEeIMETOB €CTECTBEHHO-
HAyYHOTO IIMKJIA: BBICTpaMBaTh JIOTHYECKYIO IIETIOYKY PACCYKICHHH C Omopod Ha
U3YYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS TSl OOBSICHEHUSI OCHOBHBIX IIPUHIIUIIOB PabOTHI
U3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIaJa POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHI;

aQHAIM3UPOBAaTh M  OLIEHUWBATh TOCJIEACTBUS OBITOBOM M  MPOU3BOJCTBEHHOM
NESTEIbHOCTH 4eJOBeKa, CBS3aHHOW ¢ (U3MUECKUMU TMpolleccaMu, C TO3MIMHA
IKOJIOTMUECKOMN 0e30MmacHOCTH, MIpeICTaBICHUIA 0 paoHaIbHOM
MPUPOIONIONL30BaHUH, a TaKXKe Pa3yMHOM HCIOJb30BAHUU JOCTIDKEHUNW HAyKH U
TEXHOJIOTHH JIJIs TaTbHEHUIIEro pa3BUTHUS YEJIOBEUECKOTO O0IIeCTBa;

MPUMEHSATH Pa3JIMYHbIE CITIOCOOBI pabOThI ¢ HHGOpMAIHEH (HU3UIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTMHM, TIpHU  3TOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(DOpPMAIIMOHHBICE  TEXHOJOTMH  JUISI  TOWCKA,
nepepaboTKU W TPEABSBICHHUS Y4eOHOM M HAay4YHO-TIOMYJSPHOW HWHGOpPMAIIHH,
CTPYKTYpUPOBAaHHUSI W HMHTEPHpPETAlUd HWHPOPMAIUH, MOIYYSHHOW W3 pa3IMYHbIX
MCTOYHUKOB, KPUTUUECKH aHAIU3UPOBATH MOJIy4aeMyl0 HHQOPMAIIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMUXCS 3HAHWN, TaK W HA OCHOBE aHalM3a
HMCTOYHHKA WH(DOpMAIUH;

MPOSIBIISATE  OPTaHU3AIMOHHBIE ¥ [MO3HABATENIBHBIE YMEHHS CaMOCTOSTEIHHOTO
NpUOOPETEHUs HOBBIX 3HAHWW B TIPOIECCE BBITIOJHEHUS TMPOCKTHBIX M y4eOHO-
HCCIIEI0BATEILCKUX padoT;

paboTaTh B TPYIIE C HCIOJHEHHWEM pAa3JIMYHBIX COIMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy Tpymmbl, palUoOHAIbHO pACIPEAEsATh JEeATENIbHOCTh B HECTaHAAPTHBIX
CUTYaIUsX, aJIcKBaTHO OIICHUBATH BKJIAJ KKJIOTO U3 YYACTHHKOB I'PYIIBI B PEIICHUE
paccMmaTpuBaeMoil mpoOIeMbl;

OpOSIBIISATE MOTHUBAaNMIO K Oyaymeld mpodeccHOHANBbHON — NEeATENhbHOCTH  TI0
CHEUUATBHOCTSIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

K xonmy obyuenust B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YrIyOJIEHHOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

MOHUMATh pPOJb (U3UKKH B HKOHOMHUYECKOHW, TEXHOJOTHYECKOW, COLIHATBHOU U
ITHYECKON cdepax AESITeTbHOCTH YeNIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOU
HAy4YHOU KapTHHE MUPA, POJIb aCTPOHOMUHU B MPAKTUUYECKOI JAEATEIbHOCTH YeJIOBEKa U
MAIBHEWIIEM  HAay4YHO-TEXHHMYECKOM  pa3BUTHHM,  3HAUYCHHE  OMUCATENbHOM,
CHUCTEMaTHU3UPYIOMIEeH, OOBSICHUTEIBHOW W MPOTHOCTHYECKOW (DYHKIUN (PU3HIeCKOM
TEOPUU — DIIEKTPOJAUHAMUKH, CHEIUAIBHON TEOPUHM OTHOCUTEIHLHOCTH, KBAHTOBOWM
busuky, ponb GU3NYEcKor Teopuu B (HOPMUPOBAHHMH TPEACTABICHUN O (Pu3nueckon
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KapTUHE MHUpa, MEeCTO (PU3UYEeCKOW KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

paznu4aTh YCIIOBUS TNPUMEHHUMOCTH MoOJeNeH (U3NYECKUX Tel U MPOLECCOB
(sBIEHUI): OAHOPOJHOE DBJEKTPUYECKOE U  OJHOPOJHOE MArHUTHOE  IMOJIA,
rapMOHUYECKHE KOJIeOaHHs, MaTeMaTHUECKUH MAasTHUK, WACAIbHBIM IPYKUHHBIH
MasiTHUK, TapMOHUYECKHE BOJIHBI, HJCAIbHBIN KOleOaTeIbHbII KOHTYpP, TOHKas JINH3A,
MOJENEN aTOMa, aTOMHOTO SiJpa U KBAHTOBOW MOJIETIN CBETA;

pasnmuuath yclIoBUsS (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (U3UYECKHUX 3aKOHOB,
MOHMMAaTh BCeOOUIMI xapakTep (QYyHIAMEHTANbHBIX 3aKOHOB M OrPaHHMYEHHOCTH
WCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE TPOLIECCHl U SBJICHUS, HCIOJb3YS
OCHOBHBIE TIOJOXEHUS M 3aKOHBI JJEKTPOJMHAMHKU U CHEIHAIbHOM Teopuu
OTHOCUTEIILHOCTH (3aKOH COXPAaHEHHUS 3JEKTPUYECKOro 3apsja, cuia Amrepa, cuiia
JlopeHua, 3aKkOH »JJIEKTPOMArHUTHOW WHAYKUMM, mnpaBuio Jlenma, cBsa3p OJI1C
CaMOMHAYKIIMU B 3JEMEHTE AJIEKTPUUYECKON €M CO CKOPOCTHIO M3MEHEHHUS CHJIbI
TOKa, TTOCTYJIAThI CTICIIHAIBHOW TEOPHH OTHOCUTEIHHOCTH DUHINTEHHA),
AHATM3UPOBATH U OOBSICHATH KBAHTOBBIC MPOIIECCHI M SIBICHUS, UCTIONB3YS MOJI0KECHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHmITeliHa s poTorddeKTa, MepBelii U BTOPOU
MmoCTyaaThl bopa, MpuUHIMI COOTHOIICHUS HeomnpenenEHHocTen I 'eizendepra, 3aKOHBI
COXpaHEHHUs 3apsJ0BOTO U MACCOBOI'O UMCEN UM SHEPTUU B SACPHBIX PEAKIUAX, 3aKOH
pPaIuoaKTUBHOTO pacraja);

OTHCHIBATh (PH3UYECKHE TPOIECCHI U SIBICHHUS, UCIIONb3Yys BEIMUYUHBL: HAPSHKEHHOCTD
ANEKTPUYECKOTO  TOJIsA, MOTEHIHAI  3JIEKTPOCTaTUYECKOro  MOJs, Pa3HOCTb
MOTEHILINAJIOB, 3JIEKTPOJBIKYIAS CHJIA, MHIYKIUS MarHUTHOTO IOJIS, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JIEKTPOJBMIXKYILAS CHJIA CAMOMHIYKIIHH,
SHEPrusi MarHUTHOTO MOJI MPOBOJIHUKA C TOKOM, PENSTUBUCTCKUNA UMITYJIbC, TTOJIHAS
DHEPrHsl, YHEPTHUS MOKOSI CBOOOTHOM YACTHUIIBI, JHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apA[ sApa, SHEPTUs CBA3M s1/1pa;

OOBSACHATh OCOOCHHOCTH TIPOTCKAHUS (U3MUYECKUX SBICHHUN: DJICKTPOMArHUTHAs
WHAYKIHS, CAMOUHYKIIUS, pe30HaHC, HHTep(epeHIUs BOIH, TUPPAKIUS, TUCTIEPCHUs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (ortodnekrpuueckuii 3¢ ekt (pororddexr), anbda-
u Oera-pacmaapl  sAep, TramMMma-m3IydeHHe snep, (GUINYECKUE  MPUHIUIIBI
CHEKTPaJIbHOTO aHallu3a U paboThI Jlazepa;

ONpEeNENATh HAlpPaBICHUE WHIYKIMA MarHUTHOTO TOJIA MPOBOJHHMKA C TOKOM, CHJIbI
Awmrniepa u cuinsl JlopeHua;

CTpPOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOM JMH30H, H
pacCUUTBIBATh €r0 XapaKTEPUCTUKU;

MPUMEHSTh OCHOBOIIOJIAralol[ie aCTPOHOMUYECKUE MOHSTUS, TEOPUU U 3aKOHBI IS
aHaM3a W OOBSCHEHUS (U3NYECKUX MPOIECCOB, MPOUCXOASAIIMX B 3BE3/aX, B
3BE3HBIX CHCTEMax, B MEXTaJaKTUYECKOW cpele; MABMKCHHUS HEOCSCHBIX Tel,
JBOJTIONNH 3BE311 1 BeereHnoi;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH C HCIOJIb30BAHHEM
IPSIMBIX U3MEPEHHUIA, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PHUKCUPOBATH PE3yIbTATHI
MOJIyYUEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHUAE TIpadukoB ¢ Y4ETOM
aOCONIOTHBIX ~TOTPEIIHOCTeH W3MEPEeHMid, JIenaTh BBIBOJALI IO  pe3yibTaraM
UCCJIEJIOBAHMUS,

MPOBOANTH KOCBEHHBIC H3MEPEHUs (PUINYECKUX BEIMYMH, MPH ITOM BBIOMpATH
ONTUMANBHBIA METOJ W3MEPEHHs, OIEHUBATh aOCOTIOTHBIE M OTHOCHUTEIHHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEpPEHUl;
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OPOBOAWTH  OMBITHI MO0 TIPOBEPKE MPEAJOKEHHOW TUIOTE3bl: TUIAHUPOBATH
JKCIIEPUMEHT,  COOMpaTh  3KCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHAJM3UPOBAThH
MOJTyYEHHBIC PE3YJbTAThI U AENATh BBIBOJ] O CTATYCE MPEJIOKEHHOMN TUIIOTE3HL;
OTKCHIBATh METOIbI MOJYUYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMUIA;

coOnrofarh mpaBuia 0e30MacHOro TpyJaa MpH MPOBEICHUU HCCIENOBaHUM B paMKax
y4eOHOr0 SKCIIEpUMEHTa, MPaKTUKyMa U y4eOHO-HCCIIEeOBaTeNbCKON U MPOEKTHOM
NESTEIIbHOCTH C WCIOJIh30BAHUEM HU3MEPHUTEIBHBIX YCTPOWCTB H JIADOPATOPHOTO
00opyI0BaHNS;

pemiaTh pacy€THhIe 33Ja4M C SBHO 33aJaHHOM W HEABHO 33JaHHOW (U3UYECKOM
MOJICTIbIO: HAa OCHOBAaHWUM aHalIM3a YCIOBHS BBIOMpaTh (PU3MYECKHE MOJEINH,
OTBevarole TPeOOBAHUAM 3a/1a4H, TPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
MOCTYJIaThl (PU3UYECKUX TEOPUM TPH WCIOIH30BAHUM MATEMAaTUYECKUX METO/0B
pemieHus 3adad, MOPOBOAMTH pacdy€Tbl HAa OCHOBAaHUU HMEIOLIUXCS JIaHHBIX,
AHAIM3UPOBATh PE3YNbTAaThl U KOPPEKTHPOBATH METONbI pEIIEHUS ¢ Y4ETOM
MOJIyYEHHBIX Pe3y/IbTaTOB;

pemaTh Ka4eCTBeHHBIE 3aa4i, TPEOYIOe MPUMEHEHUS 3HAHUIN U3 Pa3HBIX pa3/IeioB
Kypca (DUM3WKH, a TakKe WHTETpallH 3HAHWA W3 JIPYTHX NPEIMETOB €CTECTBEHHO-
HAy4YHOTO IIMKJa: BbICTpauBaTh JOTHMYECKYIO ILIETIOYKY PpacCyKICHHIl ¢ omopod Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SIBICHHUS,

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 711 OOBSACHEHUSI OCHOBHBIX IPUHIIUIIOB PabOThI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOUTH TPUMEPHI BKIIJa POCCUNUCKHX U 3aPYOCIKHBIX YUEHBIX-(U3UKOB B PA3BUTHE
HayKH, B OOBSICHEHHE IHPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTUE TEXHUKU U
TEXHOJIOTHii;

aQHAIM3UPOBAaTh M  OLIEHUBATh TOCJIEACTBUA OBITOBOM M  IMPOU3BOJCTBEHHOM
NESTEIbHOCTH 4eJOBEKa, CBS3aHHOW ¢ (U3MUECKUMU TMpolleccaMu, C TO3MIMM
HKOJIOTUYECKOU 0e301MacHOCTH, MIpeICTaBICHHIA 0 paIoHaIbHOM
MPUPOIONOIL30BaHUH, a TaKXKe Pa3yMHOM HCIOJb30BAHUU JOCTIDKEHUNW HAyKH U
TEXHOJIOTHH JIJIs TaTbHEHUIIIEro pa3BUTHS YEJI0BEUECKOTO O0IIeCTBa;

MIPUMEHSATH Pa3JIMYHbIE CITOCOOBI pabOThI ¢ HHPOPMAIHEH (HU3UIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMAIMOHHBIX  TEXHOJOTHHM, TpPHU  STOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(DOpPMAIIMOHHBICE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepaboTKU W TPEABSBICHHUS Y4eOHOM M HAay4YHO-TIOMYJSPHOM HWHGOpPMAIIHH,
CTPYKTYpUPOBAaHHUS W HMHTEPHpPETalud HWHPOPMAIUHU, MOIYYEHHOW W3 Pa3IHMYHbIX
MCTOYHUKOB, KPUTUUECKH aHAIU3UPOBATH MOJIy4aeMyl0 HHQOPMAIIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMUXCS 3HAHWN, TaK U HA OCHOBE aHallM3a
HMCTOYHHKA WH(DOpMAIUH;

MPOSIBIISATE  OPTaHU3ALMOHHBIE ¥  [MO3HABATENIBHBIE YMEHHS CaMOCTOSTEIHHOTO
NpUOOPETEHUs HOBBIX 3HAHWW B TIPOIECCE BBITIOJHEHUS TMPOCKTHBIX M Yy4eOHO-
HCCIIEI0BATENbCKUX padoT;

paboTaTh B TPYIIE C HCIOJHEHHWEM pAa3JIMYHBIX COIMAIBHBIX POJIEH, TIAHUPOBATH
paboTy TpymIbl, paMOHATBHO PACIPEACTATh JEATEIBHOCTh B HECTaHAAPTHBIX
CUTYallUsX, aJleKBaTHO OLICHUBATh BKJIAJ Ka)KJOTO U3 YYACTHUKOB I'PYIMIbI B PEIICHUE
paccMmaTpruBaeMoil mpoOIEMBL;

OpOSBIATE MOTHUBaLMIO K Oyaymed mnpodeccnoHalbHON — 1eATENbHOCTH IO
CIIENUATLHOCTSAM (PU3UKO-TEXHHUECKOTO MPODHUIISL.
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TEMATHYECKOE INTAHUPOBAHUE
10 KITACC

KouunyecTBO 4acoB DJIeKTPOHHbBIE
Ne HanmMeHoBaHMe pa3ie/ioB U TeM Kontpobupe  TpakTieckue (uudposrbIe)
n/n NPOrpamMmsbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTbI pecypes
Paznen 1. HAYUHBIA METO/] IIO3HAHUSI ITIPUPOIbI
1.1 Hayunblii MeTO MO3HAHUS TTPUPOIBI 6
Hroro no pazueny 6
Pa3znea 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpOro Tena 5 1
2.4 3aKOHBI COXPAHEHHUS B MEXAHHUKE 10 1
Hroro no pazneny 35
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYISIPHOKHHETUYECKON TEOPUU 15 1
3.2 Tepmonunamuka. TenaoBbIe MaTUHBI 20 1
33 ArperaTHble COCTOsIHUS BeniecTBa. Da3oBbie 14 1
TIePEXO0JIbI
Hroro mo pazueny 49
Paznea 4. JIEKTPOJIMHAMUKA
4.1 DNEeKTPUUYECKOE T0JIe 24 1
4.2 IToCTOSTHHBIN JTEKTPUUYECKHUI TOK 24 1
4.3 Toxu B pa3nmuyHBIX Cpeaax 6
Hroro no pazueny 54
Paznen 5. PU3HUYECKHUN MPAKTUKYM
5.1 Ou3nUeCcKuil TPAKTUKYM 16 16
HWroro no pazneny 16
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PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ugposbie
Ne i/ NporpaMMEl pas Beero KonTpoabubie IIpakTuueckue f:ép?;p OBAT e.])ILHbI e
padoThI padoThI pecype
Paznea 1. 3JIEKTPOJIMHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DNEeKTpOMarHuTHAasE HHIYKIHS 13 1
Hroro no pazpeny 27
Pa3nea 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 DIIeKTpOMarHUTHBIC KOJIeOaHuUs 15
23 MexaHuueckue U 3J1eKTPOMarHUTHbIE 10 1
BOJTHBI
2.4 Orntuka 25 1
HWroro no pazneny 60

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazueny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJTHOBOU JTyalii3M 15
4.2 ®dusnka aToma 5}
43 ®du3rKa aTOMHOTO S7pa U dJIEMEHTAPHBIX 5
YJaCTHI]
Hroro no pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKH

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPUZUKH

12

Uroro no pazgeny

12

Paznea 6. PU3HUYECKHAN IPAKTUKYM
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6.1 ‘ Du3NIECKUN TPAKTUKYM

16 16
Hroro no pazueny 16
Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanusa 1 00001eHne
71 IPEMETHOTO COJEPKAHUS U OIBITA 15
NEeSTeNIbHOCTH, TPHOOPETEHHOTO MPHU
u3ydeHnn kypca ¢usuku 10 — 11 kimaccoB
HWroro no pazpeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTtpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIE
uugpossie
oOpa3oBaTe/ibHbIE

pecypcbl

®uzrka — pyHIaMeHTalbHas HayKa O
pupoJie

Hayunsblii MeTOI IO3HAHKS U METOJbI
HcciaeI0BaHus GU3HUECKUX SIBJICHHUI

DKCIIepUMEHT M TEOPHS B TIpOIIecce
no3HaHus mpuposl. HabmoneHue u
SKCTIEPUMEHT B QU3HKE

Cnioco6nI u3mMepeHus: (GU3NIECKUX BEITHYUH

AOCONIOTHASA U OTHOCUTEIbHAS
MIOTPEIIHOCTH U3MEPEHUH (PU3HUECKUX
BEJIMYUH

MonenupoBanue B ¢pusnke. Poib u mecto
¢bu3uky B GopMUpPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMI
NEATEILHOCTH JIOAEU

Mexannueckoe nBmxenue. Cucrema
orcyeTa. OTHOCHTEILHOCTE MEXaHUYECKOTO
nekeHust. [Ipsmast u oOpaTHast 3a1a4n
MEXAaHHUKHN

Pannyc-BekTop MaTepUaIbHON TOYKH, €TO
IIPOEKIIMK HA OCU KOOpAMHAT. Tpaekropus.
[Tepememenue. Cxopocts. X npoekuuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE MPSIMOIMHENHOE JBUKECHUE.
I'paduueckoe onucanme paBHOMEPHOTO
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HpﬂMOJ’II/IHeI\/’IHoro JABWXKCHU A

10

CrokeHne nepeMeneHnil 1 CKOPOCTEN.
Pemenue 3anau

11

HepaBnomepHoe nuxenue. MrooBeHHas
cKopocTh. Yckopenue. [Ipsamonnneiinoe
ABWIKCHUC C TOCTOAHHBIM YCKOPCHUCM

12

I'paduueckoe onucanue MpsIMOIUHEHHOTO
JIBMDKEHUS C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOomHoe majieHne. Y CKopeHue
CBOOOIHOTO IMaieHUS. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS OT
BpPEMEHH U UX rpaduku

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe npuxenue. /[Buxenue no
OKPYKHOCTH. YTJIOBas U JIMHEIHAA
ckopocts. [lepuoa u yacrora.
L{eHTpOoCTpEMUTENBHOE U TIOJTHOE
YCKOpEHHUE

16

KontponsHas pabora o Teme
"Kunematuka"

17

ITepsoiif 3akoH HetoTOHA. HEpUManbHbIE
cucremsl orcuéra. [IpuHuun
OTHOCHUTENBHOCTH [ anmunes.
HennepuuanbHble CUCTEMBI OTCUETA

18

Cuna. PaBHonelicTByroImas cuia. Bropoit
3akoH Herotona. Macca

19

Bzaumopeiictue Ten. Tperuit 3aKoH
HproTona

20

[Tpunin cynepno3uiuu cui. Pemenne
3a/1a4 Ha MpUMeHeHne 3aKkoHoB HploToHa

21

3aKOH BCEMUPHOIO TATOTEHUS.
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OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN 1
WHEPTHOU MacChl

22

Cuna TSKeCTH M YCKOpPEHHE CBOOOIHOTO
aJICHUSI

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOpOCTh. 3akoHbI Kertepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

25

Cuna tpenus. [Ipupona u BUABI CU
TPCHUA. I[BI/I)KGHI/IG B XKHUAKOCTH M 1ra3c C
Y4ETOM CUJIBI COMPOTUBIICHUS CPEJIbI

26

Hasnenue. I'napocrarnueckoe JaBieHUE.
Cuna Apxumena

27

AOCOJIFOTHO TBEPIOE TEIIO.
ITocTynarensHOE U BpalaTelbHOE
JBUKCHHE TBEPAOIO Tella

28

MOMEHT CuIIbl OTHOCUTEIIBHO OCH
BpaieHus. [lneqo cuibl

29

CrnosxeHue cuil, IpUI0KEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. Y cinoBus
PAaBHOBCCHUA TBEPAOIO TCJIA. BI/II[BI
paBHOBECHS

30

Pemenue 3agau

31

KontponsHas padora no teme "/Iunamuxka.
CraTtuka TBEp0rO TENIa"

32

Nmnynbec MmaTepuanbHOU TOYKH, CUCTEMBI
MaTepualbHBIX TOUeK. LlenTp Mace
CHUCTEMBbI MaTEpUAIIbHBIX TOYEK. TeopeMa o
ABWIKCHUHU LICHTPA MAaCC

33

HNmnynbe cuibl 1 U3BMEHEHHUE UMITYJIbCA
Tea. 3aKOH COXPaHEHHS UMITYJIbCA.
PeaxkTtuBHOE nBHXKEHNE
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34

MoOMEHT uMITyJIbCa MaTEPUATbHON TOUKH.
[IpencraBienue o COXpaHEHHUH MOMEHTA
UMITYJIbCA B [IEHTPAJIbHBIX MOJISIX

35

Pemenue 3agau

36

Pabota cusbl Ha MaJOM U Ha KOHEYHOM
nepemeniennn. [ padpuueckoe
npejicTaBieHue paboThl CHIIbI. MOIIHOCTh
CHUIJIbI

37

Kunernueckas sneprus. Teopema o0
WU3MEHEHHN KHHETHYECKON YHEPTUHU
MaTEepUAIbHON TOUKHU

38

HOTGHI_II/Ia.HBHBIG 1 HCTIOTCHI M AJIbHBIC
cunel. [TorenunanbHas sueprus. Bropas
KOCMHUYECKasi CKOPOCTh

39

TpeTbst KocMHUUecKas CKOpocThb. CBs3b
paboThI HEMTOTEHIIMATIBHBIX CUIT C
M3MEHEHHEM MEXaHUYEeCKOM 3HepTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTUU

40

VYnpyrue u Heynpyrue CTOJKHOBEHUS.
YpaBHeHue bepHyiun s ueanbHOM
KUJKOCTH

41

KoHTposbHas paboTta mo teme "3aKoHbI
COXpaHEHHUsI B MEXaHHKe"

42

Pa3BuTue npeacraBieHuii 0 npupoie
Ter0Thl. OcHOBHBIE nojoxeHust MKT.
Juddysus. BpoyHoBckoe ABMKEHHUE

43

Crpoenue ra3000pa3HbIX, )KUIKAX U
TBEPABIX TeJ. XapakTep ABHKCHUS U
BSaHMOHeﬁCTBHH YaCTHUll B€IICCTBA

44

Macca u pa3Mepsl MOJIEKYIT (aTOMOB).
Konuuectso BeIIeCTBA. IlocTosunas
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ABoraapo

Temneparypa. TemioBoe paBHOBECHE.

45 [lIkana [enbcust 1

46 Pemenue 3amau 1

47 Wneanbupiii ra3. I'a30BbIe 3aKOHEI 1

48 VYpaBuenne MenneneeBa-Kiamneiipona. 1
Pemenue 3agau

49 AOcomoTHas TemrepaTtypa. 3aKkoH 1
JanproHna

50 W3omporeccsl B uAeaIbHOM ra3e ¢ 1
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA
I'paduueckoe npeacraBieHue

51 M30IPOIIECCOB: U30TEPMa, U30X0Pa, 1
n3zobapa

52 OcnoBHoe ypaBHenue MKT 1

53 Pemenue 3amau 1
CBs13b a0COTIOTHOM TeMIepaTypbl

54 TepMOI[I/IHaMI/‘IJ‘IeCKOI‘/'I CI/\I'CTGMBI CO CpeaHen 1
KMHETUYECKOM YHEPTUEH MOCTYMAaTEIHHOTO
TEIUIOBOTO JIBHXKEHHUS €€ YacTHI]

55 O06o01IeHre U cUCTeMaTU3alus 3HAHUN 110 1
teme "OcHoBbl MKT"

56 KonTtposbras padota mo teme "OCHOBBI 1
MKT"
TepMoanHaMu4eckasi cucTeMa. 3alaHue
BHEIIHUX ycyioBuil aiist TJI cucteMsl.

57 Bremrnue 1 BHyTpEHHHE TTapaMETPHI. 1
[TapameTpsl T/] cuctemsbl Kak cCpeaHue
3HAUEHUS BEJIMYWH, OMUCHIBAIOIINX € Ha
MUKPOCKOIIUYECKOM YPOBHE

58 Hynesoe Hauamo TepMOAMHAMUKH. 1
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CamonpounsBosibHas penakcanus T/]
CHUCTCMEI K TCIIJIOBOMY PAaBHOBCCHIO

59

Monens naeansLHOro rasa B
TEPMOJIMHAMUKE. Y CIIOBUS IPUMEHUMOCTH
3TOU MOJEIN

60

VYpaBHenue MenneneeBa-Knaneiipona u
BbIpa)KEHUE Ul BHYTPEHHEN SHEPTUU

61

Bripaskenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'0 MJI€aJIbHOIO Ta3a.
KBazucrtarnueckue u HecTaTUYECKUE
IIPOLIECCHI

62

DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruucnenue padoTs 1o rpaduky mporecca
Ha pV-auarpamme

63

Temnonepenaya kak crocod U3MEHEHHUS
BHyTpeHHel sneprun T]] cuctemsl 6e3
COBEPIICHUSI pabOTHI

64

KoHBek1us, TeraonpoBOAHOCTD,
U3JIy4eHUE

65

KomnuectBo Temiorsl. TenmnoéMKOCTh Tea.
VY enbHas 1 MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y IEJbHAS TEMJIOTA CTOPAHHUS
TOIIJINBA

66

Pacuér konuuecTBa TEIIOTHI IPU
TEIIonepeiaye

67

[MonsiTHe 06 anuabaTHOM mpoIiecce.
IlepBblii 3aKOH TEPMOIMHAMUKHI

68

KomnnyectBo TemnoTs! 1 paboTa Kak Mephl
W3MEHEHUS BHYTpeHHEeH sHepruu T/]
CHUCTEMBI

69

Bropoii 3aKk0H TEpMOAMHAMUKY JJIS
PaBHOBECHBIX M HEPABHOBECHBIX
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nporieccoB. HeoOpaTuMocTh MPUpPOIHBIX
TIPOLIECCOB

70

[IpuHIMITBI AEACTBUSA TEIUIOBBIX MALIWH.

KIIJT

71

MakcumanbsHoe 3Hadenue KITM. Iukn
Kapno

72

Pemenue 3amau

73

3KOHOFH‘-I€CKI/IG ACIICKThI UCITOJIb30BAHUA
TEIJIOBBIX ABUTraTeseil. TemioBoe
3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl

74

Pemenue 3agau

75

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonunamuka. TemnoBbie
MaIITuHb"

76

KoHnTtponbHast paborta mo teme
"Tepmonunamuka. TeniaoBbie MalIUHbI"

77

[TapoobpazoBanue 1 KOHICHCAITHS.
Ucnapenue u kunenue. Y nejbHasi TEIJIOTa
napooOpa3oBaHUs

78

HaCBIH_IeHHBIe 1 HCHACBIIICHHBIC IT1aPhI.
KavecTBeHHast 3aBUCUMOCTD INIOTHOCTHU U
JAaBJICHUS HACBINICHHOTO ITapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACKIILIEHHOTO TTapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUs OT 1aBJICHUS B
KUAKOCTH

79

BiaxxnocTs Bo3yxa. AGCONIOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

Pemenue 3amau

81

TBépnoe teno. Kpucramimueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB
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[InaBnenune u KpucTauM3auus. Y agenbHas

82
terutoTa miaBneHus. Cyonumanust
Hedopmaruu TBEpaOTO Tena. PacTskenue

83 u cxarue. Casur. Moayne FOnra. [Ipenen
yrpyrux aedopmarmii
TemioBo€ paciipeHue KUIKOCTeH 1

84 TBEPIBIX TEI. AHTAPMOHHU3M TETIJIOBBIX
KoJie0aHUI YacTHUI[ BEIIeCTBA

85 [IpeoOpazoBanue 3uepruu B (ha30BBIX
nepexoiax

86 YpaBHeHHE TEIIOBOTO OanaHca

87 Pemenue 3amau
[ToBepxHOCTHOE HaTsKeHUe. KanwnspHsie

88 ABJICHMS. J{aBlIeHHE 11O NICKPUBIEHHON
MOBEPXHOCTHIO KUAKOCTH. Dopmyna
Jlannaca
O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110

89 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®dazoBbie Tepexoab”

90 KoHnTtponbHast pabota mo Teme "Arperarabie
cocTosiHus BemlecTBa. Pa3zoBble NEpexoabl”
DnexTpu3aius Tell U e€ MPOosBICHUSI.

91 DIeKTpuyecKui 3apsia. /IBa Buaa
ANEKTPUUYECKUX 3apsioB. [I[poBogHUKH,
JTURJIEKTPUKU U TIOTYITPOBOJHUKU

92 DneMEHTapHBIA AIEKTPUUECKUH 3apsia.
3aKOH COXpaHEeHHMsI AJIEKTPUUYECKOTO 3apsiia

93 Bzaumopeiictue 3apsnoB. Toueunbie
3apsasl. 3akoH Kynona

94 Pemenue 3amau

95 Dnekrpudeckoe noje. Ero geiictBue Ha
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JIEKTPUUYECKUE 3apsabl

Hanpsok€HHOCTB 2JIEKTPUYECKOrO MOJIS.
[Ipo6us1it 3apsia. JInHuM HaNPSHKEHHOCTH

% 3eKTpudecKoro nois. OqHopoIHOE
ANEKTPUUYECKOE T0JIe
[ToTeHIMaNTBEHOCTD AMEKTPOCTATUYECKOTO

97 mosist. Pa3HOCTh IMOTEHIIMAJIOB U
HaTPsDKEHUE
[TorennumanbHas 3HEprus 3apsaa B

98 3JIeKTpocTaTudeckoMm mose. [lorenmman
AIEKTPOCTATHYECKOTO OIS
CBs13b HaPSKEHHOCTH IOJIS1 U Pa3HOCTH

99 MOTEHITUAJIOB JIJISl DJIEKTPOCTATHIECKOTO
I10JIs1

100 HpI/IHVHI/Il'I CYIIEPIO3UILINH IEKTPUUECKUX
II0JICU

101 Pemenue 3amau

102 [Tose Toueunoro 3apsiaa. [loe paBHOMEpHO
3apsHKEHHON chephl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

103 mapa. [lose paBHOMEpPHO 3apsKEHHOM
OECKOHEYHOM TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATUYECKOM OJIE.
YcnoBue paBHOBECUS 3apsIOB

105 JIMdIeKTpUKY U OJTYIPOBOAHUKY B
JIEKTPOCTATHYECKOM II0JIE
Konpencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD ITIOCKOTO
KOHJICHCATOpa

107 [TapamienbHOE COEIMHEHNE KOHACHCATOPOB

108 [TocnenoBarenbHOE COCTUHEHNE

43




KOHOCHCATOPOB

109 DHeprusi 3apsHKeHHOT0 KOHIEHCATOpa 1

110 Pemenue 3amay 1

111 JIBrb>keHue 3apsiKEHHOW YaCTHUIIbI B 1
OJTHOPOJHOM JJIEKTPUIECKOM TT0JIe

112 Pemenne 3amau 1

113 O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110 1
TeMe "DnekTpuueckoe nose"

114 'I'<0HTpom,Ha;1 pabota o Teme 1

DJIeKTprUYecKoe moie"

Cuna Toka. ITocTosSHHEIN TOK. Y CIIOBUS

115 CYILIECTBOBAHMsI [IOCTOSIHHOTO 1
AJIEKTPUIECKOTO TOKA

116 Wcrounnku Toka. Hanmpsoxenue u 3/1C 1

117 3akoH Oma 1S ydacTKa Lenu. 1
DNEKTPUUECKOE COMPOTUBIICHHE
3aBUCHMOCTh COMPOTUBIICHUS] OJJTHOPOTHOTO

118 MIPOBOJIHUKA OT €0 JUTMHBI U TIJIOMIA TN 1
MOTIEPEYHOTO CEUCHUS

119 VY enpHOE CONMPOTHBIICHUE BEIIECTRA. 1
Pemenue 3amau

120 [TocnenoBarenpHOE, TapaUIETBLHOE, 1
CMEIIaHHOE COCTUHEHUE ITPOBOTHUKOB

121 Pacu€t pa3BeTBIEHHBIX ANEKTPUUECKUX 1
neneii. [Ipasuna Kupxroda

122 Pemenne 3amau 1

123 Pabora anekTpuyeckoro Toka. 3akoH 1
Hxoyns —Jlenua

124 Pemenue 3amau 1

195 MoOHOCTB 2JIEKTPUYECKOIO TOKA. 1

TemnoBas MOIITHOCTh, BhIIEIIEMas Ha
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pesucrope

126 Pemenue 3amay 1

197 OJIC v BHyTpeHHEE CONPOTUBIICHHE 1
HMCTOYHUKA TOKA

128 3akoH Oma A MOJTHOH (3aMKHYTOH ) 1
AIEKTPUYECKON LIeTn

129 Pemenue 3amay 1

130 MOITHOCTh HCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanue 1

132 KonpaeHncarop B 1ienu NOoCTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue SaI[aiI o T"eMe "ITocTOSIHHBIHI 1
INEKTPUUYECKUN TOK

135 Pemenue Saﬂa‘j 1o T"eMe "TToCTOSIHHBIH 1
ANEKTPUUYECKUN TOK

136 Pemenue Saﬂa‘j 1o T"eMe "TToCTOSIHHBIH 1
ANEKTPUUYECKUN TOK

137 O06o01IeHre U cUCTeMaTHU3alus 3HAHUN 110 1
teme "TloCTOSITHHBIN AeKTpUdeCKUid TOK"

138 'I'<OHTp0J'ILHa$£ pabora 1o Teme 1

[TocTostHHBIH 51eKTpUYECKHil TOK"

DneKTpuYecKas MPOBOAMMOCTE Pa3INYHBIX

139 BEIIECTB. DJICKTPUUECKUI TOK B METaJlIaX. 1
CBepXInpoBOAUMOCTb
DNEKTPUYECKHA TOK B PaCTBOPax U

140 pacriaBax 3JIeKTpOIUTOB. 3akoHbl Dapases 1
JUTSI DJICKTPOIIH3a

141 DNeKTpUUIeCKHil TOK B Tazax. [lna3zma 1

142 DIIEKTPUUYECKU TOK B BaKyyMe. 1
BaxyymubIe TpruOOpHI

143 DNEKTpUUECKUM TOK B IIOJTYITPOBOJHUKAX 1

45




144

[TorynpoBOIHUKOBBIE TPUOOPHI

145

DuU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHune CUilbl TOKA U HATIPSKEHUS] B
LMY OCTOSIHHOTO TOKA IPH TOMOIIN
AHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uiu "3HaKOMCTBO ¢ U(PPOBOI
naboparopueit o ¢pusuke. [Ipumepst
U3MEpEHUsl PU3NUECKUX BETUUYUH NIPU
MOMOIIY KOMIIbIOTEPHBIX JATYUKOB"

146

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3yyeHne HepaBHOMEPHOTO JIBUKEHUS C
LEJIbI0 ONPEAEIIEHUS MTHOBEHHOM
ckopocTH"

147

DuU3NYECKU MPAKTUKYM 10 TEME
"N3MepeHue yCKOpeHHUs IpU
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
IBUKEHUH 110 HAKJIOHHOHN MJIOCKOCTH" WU
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BPEMEHU MIPU PABHOYCKOPEHHOM
nBIxXeHun"

148

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHune yckopeHus CBOOOHOTO
naaeHus" win "M3yuenue 1BUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

149

DuU3NYECKU MPAKTUKYM 10 TEME
"N3yueHune NBUKEHUS TeJa IO OKPYKHOCTH
C TTOCTOSIHHOM MO MOJIYJIIO CKOPOCTBIO" MITH
"UccnenoBanue 3aBUCUMOCTH MEpUOa
oOpallieHus KOHUYECKOr0 MasiTHUKA OT €ro
napameTpos"”

150

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3Mepenne paBHOJAEHCTBYIOIIEH CHITBI
IpY ABIKEHUH OpycKa Mo HAaKJIOHHOU
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mmockocti" unu "[IpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JIBIKEHUS OpycKa
M0 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

151

Du3n4ecKuil IPaKTUKYM 110 TEME
"NccneqoBanue 3aBUCUMOCTH CHII
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aepopmanun"
iy "M3ydeHne IBUKEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuii 610K"

152

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3zmepenne koadduirenTa TpeHus mo
BEJIMYMHE yTIIOBOTO KO3 PUIeHTa
3aucuMocT FTp(N)" wim "UccnenoBanue
JBIDKEHUS OpycKa 110 HAKJIOHHOM
MJIOCKOCTH C TIEPEMEHHBIM KO3 PHuIimeHTomMm
TpeHust" win "M3yueHue NBUKEHUs Ipy3a
Ha BaJly ¢ TpeHuem"

153

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue yclIoBUN PaBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpalieHus"
wiM "KoHCTpynpoBaHUe KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenne
YCTOMUYMBOCTH TBEPAOTO TENIA, UMEIOIIETO
JI0maAb Onops"

154

Du3n4ecKuil IPaKTUKYM 110 TEME
"U3Mepenune uMiysbca Tela mno
TopMO3HOMY IIyTH" uin "M3mepenne cuiibl
TATH, CKOPOCTH MOJAEIH IEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TAru" uim "CpaBHeHHe
MU3MEHEHUS UMITyJIbCa TeJla C HMITYJIBCOM
cuibl" nin "HccienoBanue coxpaHeHUs!
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MMITyJIbCca MNP YIPYTroM B3aUMOJICUCTBUN"
wim "M3MepeHre KHHETUYECKOM dHEprun
TeJa o TOPMO3HOMY ITyTH"

155

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4eHne n30TEpPMHUUECKOTO IIpoLiecca
(pekoMeH0BaHO HCIIOIb30BaHHE
udpoBoii taboparopun)" unu "N3yuenue
M30X0pHOTO npouecca” unu "N3yuenune
u3obapHoro npouecca" unu "IlpoBepka
ypaBHEHUS COCTOSAHUS"

156

DuU3NYECKU MPAKTUKYM 10 TEME
"N3MepeHue yaeapHOM TenI0EMKOCTH" NN
"UccnenoBanue nporecca OCTbIBaHUS
BenrecTBa" i "MccnenoBanue
aguabatHoro nporecca” wim "U3ydeHue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMITEPATypPhl KUTICHHS
sKuaKocren"

157

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHue 3akOHOMEPHOCTEN UCIIapeHust
x)uakocren" win "M3mepenue yaenbHou
TEIUIOTHI TIJIaBJIeHus JbAa" uiu "M3ydenue
CBOMCTB HACBIILIEHHBIX NApOB" NN
"N3mepenune abCOMOTHON BIAKHOCTH
BO3JlyXa U OIIEHKA MacChl MapoB B
nomenieHnn". 3mepenne ko3 duimenta
MOBEPXHOCTHOT'O HATSKEHUS

158

DuU3NYECKU MPAKTUKYM 10 TEME
"HaO:xroieHue npeBpalieHus SJHepruu
3apsHKEHHOT0 KOH/IEHCATOpa B YHEPTHIO
n3nyyeHus ceeroauona” unu "Msydenue
MPOTEKaHHUs TOKA B LIETIH, COJEpIKaIIeH
KoHJieHcaTop" win "Pacnipenenenue
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Pa3HOCTH MOTEHITNAIOB (HAMIPSHKEHUS ) TIPH
MOCIIEI0BATEIHHOM COCTUHEHUHN
KOHJIEHCATOPOB"

159

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBaHue CMEIIAaHHOIO COEIUHEHUS
pe3ucropoB' win "M3Mepenne yneabHoro
COINPOTHUBIIEHHUS IPOBOAHUKOB" MIIH
"NccneqoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUs JUIs1 JIaMITbl HAaKaJTuBaHUs "

160

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anektponausa" wim
"N3mepenue 3apsiia OTHOBAJIEHTHOIO HOHA"
ninn "UccienoBanye 3aBUCUMOCTH
COIIPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temnepatypbl’ win "CHITUE BOJBT-
aMIEpPHOM XapaKTEepUCTUKU auoja"

161

PesepBHelil ypok. O600IICHHE 1
cUCTeMaTH3aIHs 3HaHUH 110 TeMe
"KunemaTtuka"

162

PeseprubIil ypok. O6001IeHNE U
cucremMaru3anus 3HAHHUHU 110 TEME
"lnaamuka"

163

PeseprubIit ypok. O6001IeHNE 1
cucreMarusanus 3HaHui mo teme "Craruka
TBEpAOIo Tena"

164

PeseprubIit ypok. O6001IeHNE 1
cucTeMaTu3alus 3HaHui 1o TeMe "3aKoHbI
COXpaHEHHUs B MEXaHHUKe"

165

PeseprubIil ypok. O6001IeHNE U
cucreMarusanus 3HaHui mo tTeMe "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOI Teopun"

166

Pesepsubiit ypok. O6001IeHNE U
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CHCTEMATHU3aLMS 3HAHUN 110 TEME
"TepmonuHamuka. TennoBble MaITUHBI'

PesepBHeIil ypok. O600IICHHE 1
CUCTEeMaTH3allMs 3HaHHU 110 TeMe
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®dazoBbie Tepexoab”

167

PeseprubIit ypok. O6001IeHNE 1
168 CUCTEeMAaTH3aIHs 3HAHHUH 110 TeMe
"JnexTpruyeckoe nose"

PeseprubIit ypok. O6001IeHNE 1
169 CUCTEeMAaTH3aIHs 3HAHUH 110 TeMe
"ITOCTOAHHBIN JIEKTPUUECKUH TOK"

PeseprubIit ypok. O6001IeHNE U
170 cucTtemaTu3alus 3HaHui o teme "Toku B
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
[1]
Jl:;-n Tema ypoka Beero Kontpoabubie IIpakTuueckue i[:;'?eﬂlflﬂ :)lg];l;l;?:s:fenbﬂm e
padoTsbI padoThI pecype
B3aumoelicTBHE MOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarauTHoOE 1oie. 1
I'mnote3a Ammepa
Bekrop marHuTHOM nHAYKUMA. [TpuHnmn
2 CYMEPIIO3UITUN MAarHUTHBIX ToJied. JInaumn 1
MarHUTHOW UHIAYKLIIHUHU
3 MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM. 1
OnbIT OpcTena
4 Cwia Amrepa, e€ HanpaBJICHUE U MOJTYJIb 1
5) Pemenue 3amau 1
6 [Ipumenenue 3akoHa AMiepa. 1
DNeKTpOU3MepUTEIbHbIE TPUOOPHI
Cuna JlopeHia, e€ HanpaBJIEHHE U MOAYJIb.
7 JIBro>keHuMe 3apsiKEHHOW YaCTHULIbI B 1
OJIHOPOJHOM MarHUTHOM I10JIe
8 Pemenue 3amay 1
9 Pa6ota cubl Jlopenna 1
10 Pemenue 3amau 1
11 MarauTHo€ 1oJie B BEILIECTBE. 1
deppoMarHeTHKH, mapa- U JuaMarHeTUKu
12 OcHOBHBIE CBOMCTBa (heppPOMarHeTHKOB. 1
[Tpumenenue peppoMarHeTHKOB
13 Pemenue 3amgau no reme "MaruuTtHoe nose" 1
14 Pemenue 3amau no reme "MarautHoe mose" 1
15 SIBIIeHME DNEKTPOMAarHUTHOW UHAYKIWH. 1
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IToTok BEeKTOpa MArHUTHON MHIYKIIMHU

16 OJ1C uHAYKIIMHT 1

17 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIUU 1
®dapanes

18 Buxpesoe anekrpuueckoe noiue. Toku Dyko 1

19 O/C nHAYKIMH B IBUKYLIUXCS 1
MIPOBOTHUKAX

20 Pemenue 3agau 1

21 [IpaBuino Jlenna 1

99 WNunyktuBHOCT. KaTyiika HHIyKTHBHOCTH 1
B IICITH ITIOCTOSSHHOI'O TOKA

23 SBnenune camounnaykiuu. IJ1C 1
CaMOUHYKITUU

24 DHeprus MarHUTHOTO TIOJISl KaTYIIKH C 1
TOKOM. DJIEKTPOMArHuTHOE T10JIe

25 Pemenue 3amay 1

26 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110 1
Teme "DNeKTpoaguHaMuKa"

97 'ISOHTpOHBHaSI pabora 1o Teme 1

DneKkTpoaruHaMuKa"

28 Konebarenbnas cucrema. CBOOOIHBIE 1
Kojebanus. ['apMoHUYecKre KoaeOaHus

29 Kunemarnueckoe U TMHAMHYECKOE 1
OIMCAaHHUE KOJeOATeIbHBIX ABMKCHUI
DHepreTuyeckoe onucanue. Beios

30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKUX 1
KoJie0aHUi U3 UX YHEPTETHIECKOTO U
KUHEMATHYECKOTO ONMMCAHUS

31 Awmmuintyna u ¢asza konebanuit 1

30 [lepuon u yacrora konebanuii. [lepros 1

MaJIbIX CBOOOIHBIX KOIeOaHUN
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MaTEeMaTHYECKOT0 MasiTHHUKA. [Iepuon
CBOOOJHBIX KOJIEOaHH MPYKUHHOTO
MasTHUKA

3aryxatomue KojaeoaHus. BeIHYK1eHHbIE

33 1
konebanus. Pezonanc

34 ABTOKOJICOaHUS 1

35 Pemenue 3amau 1

36 Ypok-koHpepennus "MexaHuueckue 1
KOJIeOaHMs B MY3bIKQJIbHBIX HHCTPYMEHTaX"

37 O06o001IeHre U CUCTeMAaTU3alus 3HAHUN 110 1
teMe "MexaHuveckue Koiaeoanus"

38 DNeKTpOMarHUTHBIE KOJIeOaHMsl. 1
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYABI

39 3apsJia KOHJIEHCATOpa ¢ aMIUTATYION CHJIBI 1
TOKa B KOJIeOATeTbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUU B UI€aTHHOM 1
KOJIe0aTeTbHOM KOHTYpE
3aryxarolye 3JIeKTPOMarHuTHbIE

41 KosneOaHus. BeiHYX/IeHHBIC 1
3JIEKTPOMAarHUTHbIE KoJeOaHus

42 [Iepemennslii TOK. Pe3uctop u koHAEHCATOD 1
B I[ENIU [IEPEMEHHOTr0 TOKa

43 Karymika HHIyKTUBHOCTHU B LIEMH 1
MEPEMEHHOTO TOKa

44 3akoH OMa AJis 2JIEKTPUYECKON Lienn 1
MEPEMEHHOT0 TOKa
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE 1
CHWJIBI TOKA U HAIPSDKEHUS

46 Pe3onaHC B 2JIeKTpHUECKOMN 1IeTTH 1
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47 Pemenue 3amay 1
WneanpHbIiA TpanchopmaTop.

48 [IpousBocTBO, epenaya u nMoTpedIeHne 1
AIIEKTPUYECKOW SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

49 31eKkTpo3Hepruu. KynbTrypa ucnoib30BaHus 1
3JICKTPOIHEPTUU B TTOBCEIHEBHOMN KU3HU

50 Pemenue 3amay 1

51 Pemenue 3amay 1

50 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110 1
TeMe "DIeKTpOMarHuTHhIC KojaeOaHus"

53 Mexanuyeckue BOIHbI. XapaKTepUCTUKHU 1
MEXaHUYECKHUX BOJIH

54 CBolicTBa MEXaHUYECKHUX BOJIH 1

95 3ByK. XapaKTEpUCTUKH 3ByKa 1

56 Wnodpassyk u YABTPasByK. [IymoBoe 1
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl

57 Pemenue 3amay 1

58 DNeKTpOMarHUTHBIE BOJTHBL. M3myueHue 1
3JICKTPOMArHUTHBIX BOJIH

59 DHeprus MEKTPOMArHUTHBIX BOJIH. 1
CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
[IIkana 3MeKTpOMarHUTHBIX BOJIH.

60 [IpuMeHeHue 37IeKTPOMarHUTHBIX BOJIH B 1
TEXHUKE U OBITY
[IpuHIUIBI paTUOCBSI3U U TETICBUACHHUS.

61 Pannonokarus. DneKTpoOMarHuTHOE 1
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

62 KOHTpOJI"bHaSI pabota no Teme "KonebGanus 1
Y BOJIHBI

63 Cger. 3aKoH MPSIMOJNIMHEIHOTO 1
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pacrpocTpaHeHHs CBeTa

Pemenne 3agau Ha IMPUMEHCHUC 3aKOHA

64 MPSIMOJIMHEMHOTO paclpoOCTPaHEHUsI CBETa .

65 Otpaxenue ceta. [nockoe 3epkano. 1
Cdepudaeckoe 3epKano
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MTOKA3aTeNb MPEIOMIICHUS.

66 [TomHOE BHYTpEHHEE OTpAKCHHE. 1
[IpenenbHbli yroi MOJIHOTO BHYTPEHHETO
OTpakKeHHUS

67 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB 1
OTPaXKEHUS U MPEJTOMIICHHUS CBETa

68 Xon nydeit B mpusme. Jlucnepcus cBerta. 1
CnoxHbIN cocTaB Oenoro csera. L{Bet

69 JInn3sl. @OKyCHOE PacCTOSIHUE U 1
ONTHUYECKasl CUJIA JTMH3BI

70 [TocTpoenune n300pakeHH B JIMH3aX U UX 1
cucTtemax. Y BeJIMYEHHE JIMH3bI
Pemenue 3agau Ha nocTpoeHue

71 M300pakKeHHH, MTOTYy4aeMbIX C IIOMOIIBIO 1
JIUH3

72 ['ma3 kak onrtuueckas cucrema 1

73 Pemenue saz[aq.u [Ipenensr npuMEeHUMOCTH 1
reOMETPUUYECKON ONTUKU

74 CkopocTb cBETa M METO/IBI €€ U3MEPEHUS 1

75 Hucnepcus cBera 1

76 WnTepdepenmus ceera 1

77 KorepenTHbie uCTOUHUKHU. Y CIOBUS 1
Ha0JI0/IEeHUS] MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amay 1

79 [Tpumenenne naTEpHEpEHIINN 1
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80 Hudpakmus cera 1

81 Hudpakmonnas pemérka. Y ciaoBue 1
HAOJI0/IEHUS TTIABHBIX MAKCUMYMOB

82 Pemenue 3amau 1

83 [TonepeyHOCTH CBETOBBIX BOJH. 1
[Tonsipuzanus cBera

84 Pemenue 3amay 1

85 CBeToBbI€ SBJICHUS B IPUPOJIE 1

86 O06o001IeHre U CUCTeMAaTU3alus 3HAHUN 110 1
teMe "OnTtuka"

87 KoHnTtposbHast pabota mo teme «OnTukKa 1
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKY U 1
MPUHIIAIT OTHOCUTENbHOCTH

89 [ToctynaTel cnenuaibHON TEOPUHN 1
OTHOCUTEIILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAIL.
[IpeoGpazoBanust Jloperma. Ycnosue

90 NpUIMHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHUE BPEMEHU U
COKpAIllEHUE JITTHHBI

91 DHEPrus U UMITYJIbC PEIATUBUCTCKON 1
YaCTHIIBI

92 CBs13b MacChI C DJHEPTHEH U UMITYJTLCOM 1
PETNATUBUCTCKON YaCTHUIIbI. DHEPTHS TOKOS

93 PaBHOBECHOE TETIIOBOE U3ITyUYCHHE 1

94 3akoH cMmelennsa Buna 1

95 ['unote3a M. [1nanka o kBantax. ®oTOHBI 1

96 OHeprusi 1 UMIynbe GOoToOHA 1

97 ®otoadppext. Onpiter A. I'. CTonerosa. 1

3akonbl PoTorddexra
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VYpaBuenue DitHimTeitHa 1715 GoTodddekTa.

% "Kpacnas rpanuna" ¢pororddexra

99 Jasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BoiHOBBIE CBOIICTBA YaCTHI]
Bonnsl ne bponns. JlnuHa BOIHBL 1€

101 Bpoiinst u pazmepsl 0071aCTH JTOKAIM3AITUN
JIBUKYILIEHCS YaCTULIBI

102 KopnyckynsipHO-BOIHOBOH Ayanu3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnemnuduka u3MepeHui B MUKPOMHUPE.

104 CooTHoIIeHUS HEOTIPEAEIEHHOCTEN
['eiizenOepra

105 Pemenne rpaduyeckux 3amaq

106 Pemenne pacu€THbIX 3a1a4
KonTtponbHast padota mo temam: "OCHOBBI

107 CTO", "KopmyckynsipHO-BOJTHOBOM
Jyanusm"

108 OnBITHI O UCCIIEOBAHUIO CTPOEHUS aTOMA.
[Tnanerapuas moaens aroma Pesepdopna

109 [Toctynater bopa

110 Bungsl cektpoB. CriekTp ypOBHEUM SHEPTHU
aToMa BojopoAa

111 CrioHTaHHOE ¥ BBIHYKJEHHOE U3ITyUYeHUE
cBeTa

112 Jlazep
Hyxnonnas mozaens sipa I eiizenOepra-

113 HBanenko. 3apsig 1 MaccoBO€ YUCIIO sAJIpa.
H3oronsl. PagnoakTuBHOCTE
3aKOH pasoaKkTUBHOTrO pacnaaa. CBoicTBa

114 MOHM3UPYIOUIETO U3yueHus. BrnusHue

PAAMOAKTUBHOCTHU Ha KHUBBIC OPTaHHU3MBI.
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Ho3zumeTrpus

115

DOHeprus CBSI3U HYKJIOHOB B slipe. A nepHbie
cuiel. Jleext maccol aapa. SnepHbie
peakmuu. Snepasie peakTopsl. [Ipobiaemsr
YIPaBIEMOr0 TEPMOSIEPHOTO CUHTE3A.
DKOJOTHMYECKUE ACTIEKThI PA3BUTHUS SAECPHOU
SHEPTreTUKHU

116

Mertoabl perucTpaluu U UCCIeA0BAHUS
3JeMEHTapHbIX yacTull. DyH1aMeHTaIbHbIE
B3aUMOJEUCTBUA. bapnoHbl, ME30HBI U
nentonsl. [IpencraBienune o CtangapTHOM
Mozenu. KBapk-TiitooHHAast MOJIENb aJIpOHOB

117

®usuka 3a npeaenamu CTaHnapTHON
Mozaenu. TéMHast maTepus u TEMHas
sHeprus. EnuHCTBO pU3NUecKoil KapTHHBI
Mupa

118

OTanbl pa3BUTUSA ACTPOHOMUH. 3HAUYCHUE
aCTPOHOMHUU

119

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU TSI
00BSICHEHUS IPUPO/IbI KOCMHUECKUX
00BEeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIICIOBaHUM

120

CoBpeMeHHbBIE ONTHUYECKUE TEICCKOIIBI,
pazuoTenecKomnsl, BHEaTMOChepHast
ACTPOHOMHS

121

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue
3BE3/bl, MJIAHETHI, UX BUJUMOE JBUKECHHE

122

Conueunas cucrema. Conaite. ConHeunas
aKTUBHOCTb. MicTounuk sHeprun ConHia u
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKU.
Jnarpamma "cnekTpajbHbIN Ki1ace —
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CBETUMOCTD"

124

3Be3 bl IIaBHOU OCIEN0BATEILHOCTH

125

Buytpennee crpoenue 38€311. CoBpeMEHHbBIE
HpeI[CTaB.HeHI/ISI (0] HpOI/ICXO)KI[GHI/II/I 148
sBoronny CoJIHIA U 3BE34. DTambl )KU3HU
3BE3

126

Muteunsiii [Iyte — nama [Manaktuka. Tursl
rajakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTHK

127

Bceenennas. Pacmimpenne Beenennoil. 3akoH
Xa66ma. Teopust bonbioro B3pbIBa.
PenukroBoe uznydyeHue

128

MacmtabHas cTpykrypa BeeneHHoit.
MeraranakTuka

129

Hepeménnsie mpobiieMbl aCTPOHOMUH

130

DuU3NYECKU MPAKTUKYM 10 TEME
"UccmenqoBaHue MarHUTHOTO IIOJIST
IMOCTOSTHHBIX MarHUTOB' WIIH
"UccnemoBaHue CBOMCTB
dbeppomarnetukoB" win "UccnenoBanue
JEUCTBUSI MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue cunel AMnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIIepa OT CUJIbI TOKa"
uin "OnpeneneHre MarHUTHOW MHIYKIUU
Ha OCHOBE M3MEpEHUs CUJibl AMriepa"

132

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBaHue IBIEHUS
3JIEKTPOMArHUTHON MHIYKIIUU'" WIIN
"OnpeneneHyre HHIYKIMU BUXPEBOTO
MarduTHOTO OA"

133

Pu3n4ecKuil TPAKTUKYM 110 TEME
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"UccnenoBanue ABiI€HUS CAMOMHIYKIIMK"

i "COopKa MOJEIH IEKTPOMArHUTHOTO
p p

reseparopa"

134

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue nmeproia CBOOOTHBIX
KOJIeOaHWI HUTSHOTO U TIPYKUHHOTO
MasITHUKOB"

135

Du3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasiTHUKE"

136

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOr0 TOKa 4epes
MOCJIEA0BATEIBHO COEAUMHEHHBIE
KOHJICHCATOP, KaTyIIKy U PEe3UCTOpP" Uin
"UccnenoBanue paboThl HCTOYHUKOB CBETA
B LIEMU NTIEPEMEHHOTO TOKA"

137

DuU3NYECKU MPAKTUKYM 10 TEME
"N3ydyeHue napameTpoB 3BYKOBOU BOJIHBI"

138

DuU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHue nokasaTesis IpeJoMICHUs
crexna" i "llomydeHne n300pakeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia U JUH3bI"

139

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpuUMepe
Kuakux auH3)" uin "M3Mmepenue
(OKYCHOTO pacCTOSIHUS paCCENBAIOLINX
uH3"

140

DuU3NYECKU MPAKTUKYM 10 TEME
"HaOnronenue nudpakunu, vHTEpEepeHInn
Y noJsipu3anuu ceera'

141

DU3NYECKUN TPAKTUKYM 10 TEME
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"OnpeneneHue UMITYJIbCA U SHEPTUH
PENATUBUCTCKUX YacTHIl (110 GoTorpadusm
TPEKOB 3apsDKCHHBIX YaCTHUI] B MATHUTHOM
nose)"

142

Du3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenne noctosinHou [limanka Ha
OCHOBe ucciefoBanus Gporordpdexra” wim
"NccneqoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMO]T OT HAPSKEHUS "

143

Du3n4ecKuil IPaKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJA U U3MEPEHNE
nocTostHHOM Pumbepra"

144

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue paguoakTUBHOTO (poHa ¢
HCIIOJIb30BaHUEM JO3UMETPA" UITH
"H3yueHne noriomeHus 0eTa-4acTuiy
AITIOMHUHHEM"

145

DuU3NYECKU MPAKTUKYM 10 TEME
"HaOaroneuus 38€34H0T0 Heba
HEBOOPYKEHHBIM I'JIa30M C UCMOJIb30BAHUEM
KOMITBIOTEPHBIX IPUIOKEHUHN JJIS
oTpeieNieHuUs TIOJI0KEHUST HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3ausi CeBepHOro Moiymapus 1 sipkue
3BE31b6!" win "HaOmroneHus B TENECKOI
JlyHsl, TU1aHET, TYMAHHOCTEHN U 3BE3HBIX
CKOruieHun"

146

O0001eHre U cUCTEMATU3aINs 3HAHWU.
Posb ¢pu3uky 1 acTpOHOMUM B
9KOHOMMYECKOM, TEXHOJIOTHIECKOM,
COLMAJILHOM U 3THYECKOH cepax
JEATEILHOCTH YeI0BEKa
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147

O0001eHre 1 cUCTEMAaTU3aIMs 3HAHU.
Posb 1 MecTo (pM3KKH U ACTPOHOMUH B
COBPEMEHHOM Hay4HOU KapTUHE MHUpa

148

O0001IeHre U cUCTEMATU3AIMS 3HAHU.
Pounb ¢puznueckoit Teopun B HopMupoBaHUH
MIPEACTABICHHUH O (PU3NYECKON KapTHHE
MUpPa, MECTO (PU3MUECKON KapTHHBI MHPA B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJCTABICHUN O PUPOEC

149

O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
teme "Kunematuka"

150

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teMme "Kunemaruka"

151

O00011IeHNE U CUCTEMATU3ALIMS 3HAHUN 110
teme "lunamuka"

152

O00011IeHrE U CUCTEMATU3AIUS 3HAHUN 110
teme "CTtaTtuka TBepaoro teua"

153

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
TeMe "3aKOHbI COXPAaHEHHsI B MEXaHUKeE"

154

O0o01IeHre U cUCTeMaTU3alus 3HAHUN 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
teopun"

155

O00011IeHrE U CUCTEMATU3AIUS 3HAHUN 110
teme "Tepmonunamuka. TennoBbie
MAaIvHe!"

156

O00011IeHNE U CUCTEMATU3ALIMS 3HAHUN 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
@Pa30BbIe IEPEXObI"

157

O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
TeMe "DnekTpuueckoe nosue"

158

O0o01IeHre U cUCTeMaTU3alus 3HAHUN T10
teme "TloCTOSIHHBIN AIeKTpUYEeCKUd TOK"
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159

O0001eHre U cUCTEMAaTU3aLMs 3HAHUHN 110
teme "Toku B pa3inyHbIX cpepax”

160

O00011eHUE U CUCTEMATU3ALMS 3HAHUHN 110
TeMme "MarautHoe noie'"

161

PeseprubIil ypok. O6001IeHNE 1
CHCTEMAaTHU3aIus 3HaHUH 110 TEME
"JneKTpoMarHuTHasi MHAYKIus"

162

PeseprubIit ypok. O6001IeHNE 1
CUCTCMaTHU3al s 3HaHI/II>'I I10 TCMC
"Mexanndeckue Konedanus"

163

PeseprubIil ypok. O6001IeHNE U
CUCTCMaTu3anus 3HAHHUHU 110 TEME
"DIeKTpOMarHuTHhIE KoJieOaHus'

164

PesepBHelil ypok. O600IICHHE 1
cucTeMaTH3alys 3HaHUi 110 TeMe
"MexaHn4yecKue 1 3JIEKTPOMarHUTHHIE
BOJIHBI"

165

PeseprubIit ypok. O6001IeHNE 1
cucTeMarusaius 3Hanuii mo reme "Onruka"

166

PesepBHelil ypok. O600IICHHE U
cucreMatu3anys 3HaHul 1o tTeMe "OCHOBEI
cTo"

167

PesepBHeIil ypok. O600IICHHE U
cucTeMaTH3alys 3HaHUi 110 TemMe
"KopnyckynsipHO-BOITHOBOM Ayasin3m"

168

PesepBHelil ypok. O600IICHHE 1
cucTeMatusanys 3Hagui mo treMe "dusuka
aroma"

169

PeseprubIit ypok. O6001IeHNE 1
cucTeMaru3aiusa 3HaHui mo treme "duzuka
ATOMHOTO Si7[pa W 3JIEMEHTAPHbBIX YacTuIr"

170

PesepsubIit ypok. O6001IeHNE U
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cHCTeMaTH3anus 3HaHUi 1o TeMe
"DneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16
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YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHUKA

METOAUYECKHUE MATEPHAJIBI UIA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
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