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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3MKe HAa ypoOBHE cpemHero oOmero oOpazoBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUW M TpeOOBaHWUU K pe3yibTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTEIbHOU
nporpammel, npeactaBieHHBIX B ®I'OC COO, a Ttakxke ¢ yuéroM ¢denepanpbHO padoueit
nporpaMMbl  BociuTanuss ¥ Konnenuuu mnpenopaBanusi ydeOHOro mnpenmera «®Dusuka» B
oOpa3oBaTenbHBIX  opraHu3amusx Poccuiickoit  ®enepanuu, pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTesibHbIE IPOTrPAMMBbI.

[Iporpamma 1o ¢Qusuke ompenenser o0sA3aTeTbHOE MPEAMETHOE COAEpKAHUE,
YCTAQHABJIMBAET PEKOMEHIYEMYIO ITOCJIE0BATEIbHOCTh M3YUEHHUS TEM U DPa3/eloB y4eOHOTro
npeaMera ¢ yu4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH Y4eOHOIro
mporiecca, BO3PAaCTHBIX OcCOOCHHOCTeW oOywaromuxcs. IIporpamma mo ¢Qusuke maér
MPEJICTAaBICHUE O LESIX, COJAEp)KAaHUM, OOIIel cTpaTeruu oOy4deHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yyaromuxcst cpecTBaMu yueOHoro npeamera «Pusnka» Ha yriry0jaEéHHOM ypoBHe.

Wzydenne kypca ¢U3MKHA yrIyOJNE€HHOTO YpPOBHS IO3BOJIAET pPEajM30BaTh 3aJaud
npodeccuoHaNbHOM OpPHEHTAllMK, HAIpPaBJI€HO HA CO3[JaHUE YCJIOBHM IJIsi MPOSBIEHUS CBOMX
UHTEJJICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOy4alolmuMcsi, KOTOphIE
HEOOXOAMMBI I TMPOAOKEHHUS O00pa3oBaHUS B OpraHU3AIMsAX NPOo(ecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUUECKUM U MHXCHEPHBIM CIICIUATIEHOCTSIM.

B mporpamme mo ¢usuke onpenensiorcs IUIAHUpyEeMble pe3yJabTaThl OCBOCHHUS Kypca
bu3MKH Ha YpOBHE CpeaHero oOmero o0pa3oBaHUsA: JWYHOCTHBIC, METANpeIMETHBIC,
npeaMeTHbIe (Ha yriryonéHHoM ypoBHE). HaydHO-MeTom0m0rnueckor OCHOBOM ISl pa3paboTKu
TpeOOBaHUN K JMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM pe3yibTaTraM OOydaroIuxcs,
OCBOMBIIUX MPOrpaMMy 1o (U3MKE HAa YPOBHE CPEeHEr0 00Iero oopa3oBaHus Ha YriyOnEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-ESTEIbHOCTHBIN MOAXO/.

[Iporpamma o ¢u3HKe BKIFOYACT:

IUTaHUPYEMbIe Pe3yJbTaThl OCBOCGHHUS Kypca (DM3MKM Ha YriyOJIEHHOM YpOBHE, B TOM
YHCIIe IPEeIMETHBIE PE3yIbTAThI 110 roJ1aM 00y4eHUs;

coJiepkaHue yuyebHoro npeamera «Pu3rka» Mo rogam o0ydeHusl.

[Iporpamma mo ¢u3NKe MMeeT NPUMEPHBI XapakTep U MOKET OBbITh MCIOIb30BaHA
YUUTENAMHI (PU3UKH JUIsI COCTABJICHUSI CBOMX PabOUUX MPOTPaMM.

[Iporpamma 10 (¢uU3MKE HE CKOBBHIBACT TBOPUYECKYIO WHUIMATUBY YyUYUTeNed u
MPEIOCTABISAET BO3MOXKHOCTH [UIsl peaju3alud pPa3IMYHBIX METOJWYECKHUX TMOIXOI0B K
npenofaBaHuio (GU3MKKM Ha yriayOJIEHHOM YpOBHE INpPHU YCIOBUM COXpaHEHUs 00sS3aTelbHON
YacTu COAep KaHus Kypca.

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUECTBE Y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXKarollem MHpE.
[[IxonbHBIA Kypc (GU3UKH — CHCTEMOOOpa3yIOIMA MJii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, TOCKOJIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadpueit u acrpoHomueil. Mcrnonp3oBaHHEe U aKTHBHOE
npuMeHeHne (PU3WYECKUX 3HAHWM OMPEACNNIIO XapakTep W OypHOE pa3BHTHE Pa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4YEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. V3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJIax B
(GopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromerocs, B (OopMHUpOBaHUE
YMEHHM MPUMEHATh HAYUHBIH METOJ] [IO3HAHUS MTPU BBIOJHEHUH UMH YU€OHBIX HCCIIEIOBAHUM.



B ocHOBYy Kypca pu3nKu Ha ypoBHE CpPEIHETO OOIIero oOpa3oBaHUs MOJIOKEH PSII UICH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €TI0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SIBIISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (DM3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCHUECKOH, TaK U
COBPEMEHHOU (U3HKHU.

Hoea zenepanuzayuu. B cooTBEeTCTBUM C HeW Marepuan Kypca (QHU3UKH O0O0BeAMHEH
BOKpPYT (usmueckux teopuil. Benymmm B Kypce siBiasercss (GOpMUpPOBAHHE IMPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€pHUH, BEUIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanus mpeanoyiaraeT UCIoIb30BaHNE TYMaHUTaApPHOTO
noTeHImana GU3NYecKoi HayKu, OCMBICIIEHUE CBS3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoea npuxnaonoui Hnanpagnennocmu. Kypc ¢Gusuku  yrayOonéHHOTO — ypOBHS
IpeJoiaraeT 3HaKOMCTBO € IIMPOKUM KPYrOM TEXHMUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHUN
U3YyYEHHBIX TEOpUH U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCA Ha YpOBHE OOLIMX MpeICTaBICHHUM
U COBPEMEHHBIC TEXHUUYECKHE YCTPONCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS DSJEMEHTOB COJIEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyX AeHUs Mpo0IeM palliOHAIBHOTO PUPOIOTIONB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

OcBoeHue conepkaHus MPOrpaMMbl MO (PU3HKE JTOJKHO OBITH MOCTPOSHO Ha MPUHIUIAX
CUCTEMHO-/IeATeIbHOCTHOTO noaxoa. [lis ¢usuku peanuzanus 3TUX TPUHLKIIOB 6a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO HKCIEPUMEHTa KakK IOCTOSHHO JeHCTBYOIIEro (Qaxropa
yuebHoro mporecca. [l yrmyOn€HHOro YpoBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIONMIETO (POHTAIbHBIE YYEHHYECKHE OMbIThl MpU
W3y4EeHUHW HOBOT'O MaTepHayia, J1abopaTOpHbIe palbOThl M PabOTh MpakTUkyMma. [lpu 3TOM
BO3MOXHBI /IBa crioco0a peayn3auuu (GU3MUECKOro MpakTHukyMma. B mepBoM ciyyae MpakTHKyM
npoBoauTcs au6o B koHue 10 u 11 kimaccoB, nmb0 mociae MmepBoro ¥ BTOPOrO MOJIYrOAMN B
KaKIOM U3 3TUX KiaccoB. BTopoii crmoco6 — 3To mHTerpanus paboT NMpakTUKyMmMa B CHUCTEMY
1abopaTOpHBIX PabOT, KOTOPHIE TPOBOSATCA B TpoIiecce M3ydeHus pasaena (temsl). [Ipu sTom
1o paboTaMH MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIIeI0BaHNEe, KOTOPOE TMPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOTO, 000OIIEHHOTO BUAA O€3 OMIArOBOM HHCTPYKITHH.

B mporpamme no pusuke cucremMa y49eHHUECKOTO SKCIEPUMEHTA, JTA0OPATOPHBIX padoT U
MpaKTUKyMa MpeJCTaBlIeHa eAUHBIM NepeyHeM. BriOop TeMaTHKu 1Sl 3STUX BUJOB YYEHUYECKHX
NPAaKTUYECKUX PAa0OT OCYLIECTBISETCS YYaCTHHUKAMH O0Opa3oBaTeIbHOIrO Ipolecca MUCXONs U3
0COOEHHOCTEH TOYpOYHOTrO IJIAHWPOBAaHUS M OCHaIleHUs KaOuHera ¢usuku. [lpu s3ToM
oOecrieunBaeTcs OBJaJieHHE OOYYaIOIIMMUCS YMEHHSIMH TMPOBOJIUTH MpPSMble M KOCBEHHbBIE
U3MEpPEHUs, UCCIIEOBAHMSI 3aBHUCUMOCTEH (DM3MYECKUX BEIMYMH U TOCTAHOBKY OIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THIIOTES.

Bonbioe BHUMaHUE yIenseTcsl peleHHI0 pacu€éTHBIX U KayecTBEHHBIX 3a1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7lady IMPUOPUTETOM SIBIISIIOTCS 3a/1a4il C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
buznyecKkoil MoJiebI0, MO3BOJISIIOIINE MPUMEHSATh U3YyYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3ziena Kypca, Tak M MHTETpUpys NpUMEHEHHE 3HAaHWU W3 pa3HbIX pas3zaeinoB. s
Ka4eCTBEHHBIX 3a/lad TNPHOPUTETOM SIBJSIIOTCS 3aJaHUsl Ha OOBsSCHEHHE/TIpeCcKa3aHHe
NMpOTEeKaHUs (U3UIECKUX SIBJICHUN M IMPOIECCOB B OKPYXKAIOIICH >KU3HHU, TpeOyroIie BrIOOpa
buznyecKoil MoAenu A CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpeboBanusmu DPI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
o0ecreyeHnI0 y4eOHOro mporecca Kypc (pu3uku yriayOi€HHOrO YpOBHS Ha YPOBHE CPEIHEro
o0miero o0Opa3oBaHUs JIOJKEH H3y4daThCs B YCIOBHSIX NpeAMETHOro kabuHera. B kaOunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JTabopaTopHOE 000PYIOBAHNE /TSI BBIMOJHEHUS YKa3aHHBIX
B MMpOTrpaMMe Mo (PU3NKE YUSHHUECKHX OIBITOB, JIJAOOPATOPHBIX PadOT M paboT MpaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W 00ECIEUMBACT MOCTAHOBKY TEPEUYHCIICHHBIX B IMPOrpaMMe 10
(Gu3nKe KIFOYEBHIX JACMOHCTPALMK JJIs HMCCICOBAHUS W3y4aeMbIX SIBIICHHHA W TIPOIIECCOB,
HIMIIUPUYUECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE AJISi YUYEHHUECKUX MPAKTHUECKUX paboT (GopMmHpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M oOOecrieurBacTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
obOyvaronuxcsi. TeMaThueckre KOMILUIEKTBI JIa0OpaTOpHOTrOo 0O0OpYIOBaHUS JOJIKHBI OBITh
MOCTPOCHBI Ha KOMILJICKCHOM HCIIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3HUKH B 00111eM 00pa30BaHHUM SBISIOTCS:

(dopMEpOBaHUE UHTEPECA U CTPEMIICHHUST 00YUJaAIOMIMXCSl K HAYYHOMY U3YYCHUIO MTPUPO/IHI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUS U (HOpMHUpPOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHUSIM,

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3y4CHHUS OCHOB CTPOCHUS
MaTepuy U GyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

¢dopmMHupoBaHHEe YMEHHMI OOBSCHATH SBICHUS C MCIOJIb30BaHUEM (PU3MUECKUX 3HAHMHA U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUH O PONM (U3UKU IS Pa3BUTHUSl JIPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHUH;

pa3BUTHE TIPEACTaBICHUH O BO3MOXHBIX cepax Oymymeid mnpodeccuoHanbHOMI
NeSITEIbHOCTH, CBSI3aHHBIX C (DU3MKOHM, MOATOTOBKA K JalbHEHIIeMy OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHnne 3TUX Lenel oOecreyrBaeTcsi pelIeHHEM CIEAYIOUIMX 3ajJad B Ipolecce
U3YYeHHUS Kypca (U3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npuoOpeTeHne CHCTEMBbl 3HAHMK 00 OO0mUX (PU3NUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAaX,
TEOPHSIX, BKJIFOUAsT MEXAHHUKY, MOJICKYIISIPHYIO (DU3UKY, DIIEKTPOAHMHAMUKY, KBAHTOBYIO (DH3UKY
U 3JIEMEHTHI aCTPO(U3HKH;

¢dopMHpoBaHUE YMEHUI TPUMEHSATHh TEOPETHUECKUE 3HAHUS AT OOBSICHEHUS (PU3NIECKUX
SIBIICHUI B TIPUPOJIC U ISl IPHHSTHUS MPAKTUICCKUX PEIICHUI B IOBCEAHEBHOM KU3HH,

OCBOCHHE CITIOCOOOB pPEIICHUs Pa3InYHbBIX 33/1a4 C SBHO 33JJaHHOHN (U3NYECKON MOJIENBIO,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOATENbHOE CO3MaHUEe (U3UUECKON MOJENH, aJeKBaTHOM
YCIIOBUSIM 33J1au¥, B TOM YHCJIE 3a/1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3MYECKMX OCHOB M TPHHIUIOB JEHCTBHS TEXHUYECKHX YCTPOWCTB W
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOTO IUIAHUPOBAHHUS M IPOBEACHUS (DU3NYECKUX
HKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu WHPOpMAlUU, ONpPEACNCHHUs JOCTOBEPHOCTH
MOJTyYCHHOTO Pe3ysIbTara;

CO3/IaHWE YCJIOBUM ISl Pa3BUTHS YMEHHH MPOEKTHO-UCCIEAOBATEIBCKON, TBOPYECKOM
NesITeIbHOCTH;



pa3BuTHe uHTEpeca K chepam npodecCHOHATTbEHON ASITEHbHOCTH, CBSI3aHHOMN ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusMu PI'OC COO yrnyOnEHHBI YypOBEHb H3Y4YEHUS
yueOHOoro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHUS BBIOMpAETCS
00yJaronMMucs, TUIAHUPYIOMUMHE TPOJIODKEHHE 00pa30BaHUsS MO CIEIHATBHOCTAM (PU3HUKO-
TEXHUYECKOTO MTPOQHIIS.

Ha u3yuenue ¢pusuku (yriyOnéHHbIN ypoBEHb) HAa YPOBHE CpeAHEro o01iero oopa3zoBaHus
orBoautcs 340 wacos: B 10 kimacce — 170 yacos (5 yacoB B Henenmo), B 11 kiracce — 170 yacos (5
YacoOB B HEJICIIO).

[Ipennaraemselii B mporpamme 1o (pu3uKe nepedeHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SIBIISIETCS. PEKOMEHJOBAHHBIM, Y4YUTENb JIelaeT BBIOOpP IMPOBENEHHUs ITa0OpaTOpHBIX PaboT U
OTIBITOB C YU4ETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

COJEPXAHUE OBYUYEHUA
10 KUIACC

Pa3nen 1. Hayunblii MeTO MO3HAHUS NPUPOABI.

Odusuka — (yHIaMEHTaNbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMIBI
UCCIIeIOBaHMs PU3NYECKUX SIBIICHUH.

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

Crioco6b1 u3MepeHus (U3NYECKUX BEITUYMH (QHAJIOTOBBIE U IU(PPOBBIE U3MEPUTEIbHBIC
PUOOPHI, KOMIBIOTEPHBIC TATYMKOBBIE CUCTEMBI).

[TorpemHocTr n3MepeHU HU3NIECKUX BETMYHMH (a0COMIOTHAS M OTHOCUTEIbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEP0E TEJI0, UAcaIbHAS KUAKOCTh, UACAIbHBIN ra3, TOUeUHbIN 3apsan). ['unoreza. duznueckuii
3aKOH, TPaHUIIbI €ro MpUMEeHUMOCTH. PU3ndecKas TeopHsl.

Pons m mecto ¢m3ukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

W3mepenne cuiibl TOKa M HANpsOKEHUST B LENMH TOCTOSIHHOTO TOKa MpPH TOMOIIH
AQHAJIOTOBBIX U U(POBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1M(ppoBoil maboparopueit no ¢usuke. [Ipumepsr nzmepenus: GpusnyecKkux
BEJIMYMH IIPU TOMOLIY KOMITBIOTEPHBIX JATUYHKOB.

Pa3gen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo ABMXKEHMs. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHas 3a1a4u MEXaHUKH.

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

[lepemermienue, CKOpocTh (CpemHssi CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEeMbl KoopAuHAT. Cllo)KeHue MepeMeleHul u
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHS U IIyTH MaTEpUaIbHON TOUKU OT BPEMEHH U UX IpaduKu.



CBobOogHoe mazeHue. YckopeHue cBOOOAHOTO majeHus. J[BrmkeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEpUAIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonunelinoe nBuxeHue. J[BuxeHne MaTepruaibHOM TOUKH MO0 OKPYKXHOCTU. YTJIOBAs U
nuHenHas ckopocTh. Ilepwon m vactora oOpamenus. LleHTpocTpemuTenbHoe (HOpMaabHOE),
KacaTeJbHOE (TAaHTCHIIMATLHOE) U TIOJTHOE YCKOPEHUE MATEPUATBHON TOUKH.

TexHu4yeckue yCTpONUCTBA W TEXHOJOTMUYECKHE TMPOLECChl: CHUAOMETp, ABUKEHUE
CHapsJI0B, LIETIHbIE, IeCcTepEHYAThIe U PEMEHHBIE epeaadu, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mogenb cuctemMbl 0TCUETA, MIUTFOCTPALUS KHHEMATHUYECKUX XapaKTEPUCTUK JIBUXKECHHUS.

CriocoObI HccaeIoBaHus ABMKCHU.

NnnrocTpanus npeieabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanne MBIKEHHI C UCTIOIB30BAHIEM MEXaHH3MOB.

[Tanenue Ten B BO3yX€ U B pa3peKEHHOM IMPOCTPAHCTBE.

Habmronenne ABM>XeHUS Tea, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

HampaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE TyTeW, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tela B Pa3HbIX
CHUCTEMaXx OTCUETA.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomeol, RPAKMUKyM.

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

WN3mepenne yckopeHUs TMpU MOPSIMOJMHEHHOM PABHOYCKOPEHHOM JIBUOKEHUH IO
HaKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYyTH OT BpPEMEHH NP PAaBHOYCKOPEHHOM JIBUKEHHUH.

N3mepenne ycKopeHusi CBOOOTHOTO MaAeHUs (PEKOMEHI0BAHO MCIOJIb30BaHUE TU(PPOBOI
nabopatopun).

W3ydenune nBuxeHuUs Tena, OpPOIIEHHOTO TOPU3OHTAIBHO. [IpoBepka runore3sl 0 mpsMon
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTHIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TENA.

N3yuenue aBUKEHUS Teaa MO OKPY>KHOCTH € TOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHOJa OOpaIleHus KOHHYECKOTO MAasiTHUKAa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

ITepBoiii 3akoH HptoToHa. MHepunaibHbie CUCTEMBI OTCUETA. [[pUHIIMTT OTHOCUTENBHOCTH
lanunes. HennepuuansHble CUCTEMBI OTCUETA (OTpEAeTIEHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa 1711 MaTepuaibHON TOUYKH.

Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHBIX TOUEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPAaBUTALIMOHHON 1 HHEPTHON MAcCCHI.

Cuna TsoKeCcTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOAHOTO TAJCHUS OT BBICOTHI Hal
MOBEPXHOCThIO IIJIAHETHI M OT reorpaduueckoil mupoThl. JIBMKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIETOCs C YCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe TpeHue. Cuna TpeHHUS CKOJNBXKEHUS W cujla TPEHUS IOKOS.
Koaddunument tpenuns. Cuna conpoTUBIEHUS NpU ABMKEHUU Tela B KUAKOCTU WM rasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOT'O IBH>KCHHUS.

JMasnenue. 'mapocratnueckoe nasinenue. Cuia Apxumena.



TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIIMIIHUKH, JABUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmtoienue 1BHKEHUS Tell B MHEPLHUAIBHBIX M HEMHEPIHAIBbHBIX CUCTEMAaX OTCYETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne AByX HWJIMHAPOB WM IIAPOB PA3HOM MacChl C OAMHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCUCTBYIOIIECH MPUIOKEHHBIX K TNy CUJI C MPOU3BEICHUEM MacChl Tea
Ha €ro yCKOPEHHUE B UHEPLUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cHII, BOSHUKAIOIIMX B PE3YJIbTaTe B3aUMOJICHCTBHS TEll.

H3mepenne mace 1o B3auMoIEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOIBEME U MAJCHUN.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomuol, RPAKMUKyM.

N3mepenne paBHOICHCTBYIOMIEH CHJI TIPH JIBIOKCHUH OpycKa M0 HaKJIOHHOM TIJIOCKOCTH.

[IpoBepka THUMOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU [BIDKEHUS Opycka MO HAKJIOHHOMN
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIUMX B NPYKUHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

W3ydenue qBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON Uyepe3 JIErKuid OJIoK.

N3mepenune ko3 puimenTa TpeHusl Mo BEIMYHUHE YTIIOBOTO Kod(HIMeHTa 3aBHCUMOCTH
Frp(N).

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

N3yuenue nBuKeHUs rpy3a Ha Baly C TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

Ab6comotHo TBEpAOE Teno. [locTynarenbHoe U BpallaTesIbHOE JABHKEHHE TBEPIOTO Tena.
MOMEHT cuiibl OTHOCHUTENBHO Ocu BpameHus. [lnedo cunbl. CinokeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsI TBEPIOrO TeEA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PABHOBECHE.

TexHu4yeckue yCTpOHCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: KPOHIUTEHH, CTPOUTEIIBHBIN
KpaH, peméTyaTbie KOHCTPYKIIMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue ycaoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoHcTpyHnpoBanue KpOHIITEHHOB U PAaCUYET CUIJI YIPYTOCTH.

N3yueHne ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOILETO IUIONaAb ONOPBI.

Tema 4. 3akonvl COXpaHeHUA 8 MEXAHUKE.

NMiynsC MaTepHaIbHOW TOYKH, CUCTEMBI MaTepHANbHBIX TO4YeK. L[eHTp macc cucTemMsbl
MaTepHualbHbIX TOUeK. Teopema 0 JBUKEHHUH LIEHTPa Macc.

NmMnynbe cuiibl 1 M13MEHEHUE UMITYJIbCA TETa.



3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

MoMeHT umMmIynbca MarepuanbHOM TOUYkH. IIpencraBieHue O COXpaHEHHH MOMEHTa
MMITYJIbCA B [IEHTPAJIBHBIX MOJISX.

Pabora cuibl Ha MaloM U Ha KOHEYHOM mnepemelneHud. ['paduueckoe npencraBieHue
paboThI CHITHIL.

MOIIHOCTD CHIIBL.

Kunerndeckasi 3Hepruss MaTepHalbHOW TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKON
SHEPIHM MaTepUAIbHON TOUKH.

[ToreHuuanpHble ¥ HEMOTEHUHAIbHBIE CUibL. [loTeHnmanbHas sHeprus. [loTeHuuanbHas
SHEprus ynpyro aeGopmMupoBaHHOW TPYXHUHBI. [loTeHIMAbHAS YHEPTHs Tela B OJHOPOIHOM
rpaBUTAaMOHHOM ToJie. [loTeHnanbHas SHeprust Teiaa B TPaBUTALMOHHOM I10JI€ OJHOPOIHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTh. TpeThsi KocMHUYeCcKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTCHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW IHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTrUH.

VYrnpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnm s uaeanbHOM JKMAKOCTH KakK CIEICTBHE 3aKOHA COXpPAHEHUS
MEXaHUYECKOW SHEPTUH.

TexHuueckne yCTpOMCTBAa M TEXHOJOTHMYECKHUE MPOLIECCHI: JBHKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIN MUCTOJET, THPOCKOII, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

H3meHeHne 3Hepruu Teia Mpu COBEPIIEHUN PabOTHI.

B3anMHuble npeBpaleHuss KMHETUYECKOM W NOTCHIUAJIBHOW 3HEPrUi IpU IEHUCTBUM Ha
TEJIO0 CUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu mpu CBOOOTHOM MaJCHUH.

Yuenuueckuii 3kcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

N3mepenue numnyinbca Teaa 1o TOPMO3HOMY MYTH.

N3mepenue Cuitbl TATH, CKOPOCTH MOJIEITH SJICKTPOMOOUIIS M MOIITHOCTH CHJIBI TSTH.

CpaBHEHME U3MEHEHHS UIMITYJIbCA TENAa C UMITYJIbCOM CHUIIBIL.

HccenenoBanue COXpaHEHUsI UMITYJIbCA IPU YIPYTOM B3aMOJEHCTBHH.

H3mepeHne KHHETUYECKOU SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TIOTEHITUAIBHON SHEPTUN TIPYKUHBI C pAOOTOM CHUITBI TPEHHUS.

Omnpenenenne pabOThI CHIIBI TPEHUS TIPU ABUKEHUHU TeJa MO0 HAKIIOHHOW MJIIOCKOCTH.

Pasznea 3. MoJjiekyJsipHasi pu3uKa 4 TEPMOAMHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul.

OcHOBHBIE TOJIOXKEHUSI MOJEKyJIsApHO-KMHeTHuecko Teopun (MKT), ux omnsiTHOE
obocHnoBanue. Juddysusa. bpoyHoBckoe nBmkeHHe. XapakTep ABMIKEHUS M B3aUMOJCHCTBUS
YyacTUIl BellecTBa. MoJiesu CTpOeHHsI Ta30B, KHUAKOCTEH U TBEPABIX Teld U OObSICHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE OSTUX Mojened. Macca u pasmepbl Mojekyn (atomoB). KomumuecTBo
BemectBa. [locTtostHHas ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u crnocoObl e€ m3mepenus. lllkama Temmeparyp
Lenbcus.



Mopenp uaeanbHOro raza B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUH: YAaCTHIBI Tas3a
JBUKYTCSL XaOTUYECKH U HE B3aUMOAECUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHBL. YpaBHeHue MenneneeBa—Kaneiipona. AOcomioTHas Temreparypa
(mkama temmepatyp KenbBuna). 3akon JlamproHa. M3ompomecchl B HIEalbHOM Trasze ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I 'padudeckoe mnpeacTaBieHue U30MPOIIECCOB: N30TEPMA,
u30x0pa, n3obapa.

CBs3p MEXIy [aBIE€HUEM U CpeAHEM KHHETUYECKOW DSHEpPrueld MOCTYNaTelbHOIo
TEIUIOBOTO JBMKEHHUS MOJIEKYJ HJA€aJbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISPHO-
KMHETUYECKOW TEOpUH UIeaTIbHOTO ra3a).

CBs3p  aOCONIIOTHOW  TeMmmepaTypbl TEPMOJMHAMHMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOM DHEPrueH MOCTyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHLL.

TexHuueckue YCTpONCTBA M TEXHOJOTMUYECKHE TPOIECCHl: TEPMOMETp, OapoMeTp,
MOJIy4YeHUE HAHOMATEPHUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTULl BEIIECTBA.

Monenb OpOyHOBCKOTO JIBUKEHHUSL.

Buneoponuk ¢ 3anuchio peaibHOro OpoyHOBCKOTO JIBUYKEHUSI.

Juddyzus KuaKocTen.

Mogens onbita IITepna.

[TputspkeHne MOJIeKyI.

Mopenu KpUCTaUIMYECKUX PEMIETOK.

Habmionenue u nccnenoBaHue U30MpOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBIECHUS TEIIOBOTO PaBHOBECUS MIPU TEINIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

W3ydenne wn3oTepMHUECKOro Imporecca (PEeKOMEHJ0BAaHO HMCIIOJIb30BaHHE IU(PPOBOH
nabopaTopun).

N3yueHnune n30X0pHOro mporecca.

N3yuenue nzobapHoOro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunbol.

Tepmomunamuueckass  (TJ[)  cucrema. 3ajaHue ~ BHEIIHUX  YCJIOBUH 1A
TEPMOJIMHAMUYECKOW  cUCTeMbl. BHemHue © BHYTpEeHHHME mapaMmeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CpPEeHUE 3HAUEHUS BEIMYMH, ONMCHIBAIOLIUX €€ COCTOSIHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hayano tepMoauHaMuku. CaMOIIPOU3BOJIbHAS PETAKCALNS TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpHOr0 raza B TEPMOJMHAMUKE — CHCTEMA YPAaBHEHMH: YpaBHEHHE
MenneneeBa—Knanelipona U BbIpaK€HUE I BHYTPEHHEH 3HEpPruUu. Y CIOBUS INPUMEHHUMOCTH
9TOM MOJENM: HU3KAasl KOHLEHTpAlus YacTHIl, BBICOKME TeMmIeparypsl. Beipaxkenue st
BHYTPEHHEHN YHEPTrUU OJHOATOMHOTO UEAIBHOIO rasa.

KBa3ucraTtnueckue nu HECTATUYECKUE TPOLIECCHI.

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

Tennonepenaya kak cmoco0 W3MEHEHUS BHYTPEHHEH SHEPTHHM TEPMOAMHAMUYECKON
cUCTeMBI Oe3 coBepIeHus: padoThl. KOHBEKIHSI, TETIONPOBOIHOCTD, U3IIyUEHHE.



KomnuectBo TemioTel. TemIoéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuIMBa. Pacu€r konmyecTsa
TEIUIOTHI IIpH Teronepenade. [lorstue 06 aquadbatHoM mporiecce.

[TepBbIii 3akOH TepMoaWHAMHUKW. BHyTpeHHss sHeprus. KommuecTBo TeroTel u pabora
KAaK MEpbl U3MEHEHUS BHYTPEHHEN YHEPTUN TEPMOINHAMUYECKON CHCTEMBI.

Btopoii 3akoH TepMOOMHAMUKH [UJIi PAaBHOBECHBIX MPOLECCOB: Uepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAHWT EIWHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKH I HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeoGpaTuMoCcTh NPUPOIHBIX MPOLIECCOB.

[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

MakcumanbHoe 3nauenue KIIJI. [uka Kapno.

DKOJIOTMYECKUE aCMEKThl UCIOIb30BAHMS TEIUIOBBIX JABUTareniel. TemnoBoe 3arps3HeHue
OKPYXKarOILEH CpeIbl.

TexHu4ecKkne yCTpOMCTBAa U TEXHOJOTMYECKHE IMPOLECCHI: XOJOAWIBHUK, KOHIUIUOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, MOJYyYEHUE CBEPXHUBKHUX
TEMIIepaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHMEM TEIUIOBOIO Hacoca,
YTHIU3AIUsS OMOOPTaHUIECKOTO TOTUIMBA I BRIPAOOTKH «TETUIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPU ainadaTHueCcKOM pacIIMpEHUH.

Bo3aymiHoe orauso.

CpaBHeHUE YIENbHBIX TEIUIOEMKOCTEH BEILIECTB.

Cnioco0Obl M3MEHEHUsT BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTo mpoiiecca.

KommnbroTepHbie MO€IM TETIOBBIX JIBUTaTENEH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3Mmepenne yaenbHOU TeMI0EMKOCTH.

HccenenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue annabdaTHOTro mporecca.

N3yueHre B3aMMOCBSI3U SHEPTUM MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBUSI M TEMIIEPATYpPbI
KHUIICHUS KUIKOCTEMN.

Tema 3. Acpecammnvie cocmosanus eeuyecmea. Dazoswvie nepexoonl.

[TapooOpazoBanne u KoHJeHcauus. lcmapeHne M KHUIEHHE. YIenbHas TeIuloTa
napooOpa3zoBaHMUA.

Hacpiiennsle u HeHachllleHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JaBJICHUsI HACBIIIEHHOTO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTbh OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JABJICHUS B KUJKOCTH.

BrnaxnocTh Bo3yxa. AOCOMIOTHAS U OTHOCUTENbHAS BIAKHOCTD.

Teépnoe Teno. Kpucramnmnueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIIOB.
[TnaBneHue u KpucTaum3anus. Y AesbHas TerioTa miasieHus. Cyoaumarius.

Hedopmaruu tBEpHOro Tenma. Pactskenuwe u cxarue. Cnsur. Monyne FOura. Ilpenen
ynpyrux aedopmaruii.

TennoBoe pacmMpeHne KUJIKOCTEH U TBEPABIX Tell, O0BEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJIEOAHWN YacTHUIl BEIIEeCTBAa KaK MPUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha KAYeCTBEHHOM YpPOBHE).



[IpeoOpazoBanue sHEepruu B (ha30BBIX MEPEXOax.

YpaBHEeHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTshKeHHE. KoadduimeHT moBepxHOCTHOTO HaTshKeHHs. KamwmspHbeie
saBieHud. [aBieHue moj UCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH. @opmyrna Jlanmnaca.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHL: JKUIAKHE KPHUCTAILIBL,
COBPEMEHHbBIE MaTepUaIbl.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBolicTBa HaCBIIIEHHBIX MapoB.

Kunenue. Kunenue npy noHUKEHHOM J1aBIICHUH.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMnBITHI ¢ MBUIBHBIMH TNIEHKAMHU.

CwmaunBanue.

Kanunnsipuele siBiaeHusl.

Mopaenu HEHBIOTOHOBCKOM JKUIKOCTH.

CrniocoObl U3MepeHus BIaKHOCTH.

HccenenoBanue HarpeBaHMs U IUIABJICHUS] KPUCTAINIMYECKOTO BEILIECTBA.

Bunasr nedopmaruii.

Habmronenue manbix nedopmaruii.

Yuenuueckuii 3kcnepumenm, nadopamopnusie padomeol, RPAKMUKyM.

N3ydeHune 3aKkOHOMEPHOCTEN UCTIAPEHUS] )KUIKOCTEH.

H3mepenue yienpHOM TEMIOTHI IUIABJICHUS JIbJA.

N3yueHne cBOMCTB HACBILIEHHBIX [1apOB.

N3mepeHune abCoMOTHO BIIaXXHOCTH BO3yXa U OIIEHKA MacChl MapoOB B TOMELICHHH.

N3mepenne k03 GUIMeHTa TOBEPXHOCTHOT'O HATSHKEHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH iehOpMaIii pe3WHOBOTO 00pa3ia OT NPUIOKEHHONW K HEMY
CHUJIBL.

Pa3znea 4. JiekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauus Tea U €€ MposBICHUSA. DIEKTpUUYECKUi 3apsan. [[Ba BuAa 2JIEKTpUUYECKUX
3apsiaoB. [IpOBOIHMKM, IOUAIEKTPUKA W TOJYNPOBOJHUKH. ODJIEMEHTAPHBIN SJICKTPUUYECKHI
3apsAl. 3aKOH COXPaHEHUS JIEKTPUUECKOro 3apsija.

Bsaumonericteue 3apsinoB. Toueunsle 3apsaasl. 3akoH KynoHa.

Onektpuueckoe nose. Ero nefictBrue Ha 3JeKTpUYECKUe 3apsiibl.

Hampsoxk€aHocTs  dnexktpudeckoro modisi. [IpoOHbnd 3apsa. JluHuM  HanpsokEHHOCTH
3JIEKTPUYECKOTO NoJIst. OJTHOPOJHOE SJIEKTPUUYECKOE TOJIE.

[ToTeHUHanbHOCTh 3JEKTPOCTATUUECKOTO TOJIA. Pa3HOCTh MOTEHLUMAIOB U HaNpsHKEHHE.
[lorenuuanbHass  sHeprus  3apsiia B DJIEKTPOCTATUYECKOM  TIOJIE. [ToTenunan
3JIEKTPOCTATHYECKOro mojs. CBfA3b HANPSHKEHHOCTH IO M PA3HOCTH IOTEHLHAIOB IS
3IEKTPOCTATUYECKOTO MOJs (KaK OJJHOPOJHOTO, TaK U HEOJHOPOAHOTO).

[IpuHLHMI cynepno3uuuu JIEKTPUIECKUX MTOJIEH.

[Tone Toueunoro 3apsga. [lone paBHOMepHO 3apshkeHHOH cdeprl. [lome paBHOMEpHO
3apsOKEHHOTO 10 00bhEMy mmapa. Ilosie paBHOMEpPHO 3apsKEHHONW OCCKOHEYHOW TIIIOCKOCTH.
KapTtunbl 1TMHUN HaNps>KEHHOCTH ATUX MOJIEH M DKBUITOTEHIIMATIBHBIX ITOBEPXHOCTEH.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsII0B.



JIMPNEeKTPUKHU B 3JIEKTPOCTATUUECKOM MoJ€e. J(uaaeKTpuyeckasi MpOHUIIaEMOCTh BELIECTBA.

Konpnencarop. OneKTpOoEMKOCTh  KOHJEHCATOpA. OneKTpOEMKOCTh  IJIOCKOIO
KOHJIEHCATOPA.

[TapannenbHoe  coeguHeHne  KoHAeHcaTopoB.  llocimenoBarenbHOE — coeaMHEHUE
KOH/JIEHCAaTOPOB.

DHeprusi 3apssKeHHOT0 KOHJIEHCATopa.

JIBr>KeHUE 3apsKeHHON YacTHUIIBI B OJJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckne yCTpONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AJIEKTPOCKOMN, 3JIEKTPOMETP,
AEKTPOCTaTUYECKas 3all1Ta, 3a3eMJICHHE IIEKTPOIIPHUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpolcTBO M IPUHIUIT ICUCTBUS SJIEKTPOMETpA.

DIIEKTPUYECKOE TT0JIE 3apSHKEHHBIX NIAPUKOB.

DIIEKTPUUYECKOE TOJIE€ IBYX 3apsKEHHBIX TMJIACTHH.

Monens anekTpocTatnieckoro reueparopa (Ban ne I'paada).

[IpoBOTHHUKY B AJIEKTPUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

YCTpOUCTBO U IEHCTBUE KOHIEHCATOPA IIOCTOSSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOMAAM IUIACTHH,
paccTOsIHUSA MEKIYy HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus MMEKTPUIECKOT0 MOJIs 3apsKEHHOT0 KOHJIEHCATopa.

3apska 1 pa3psiika KOHAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

O1ieHKa CHJT B3aMMOJACHCTBHS 3apsHKEHHBIX TEII.

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

N3yuenue nporekaHus TOKa B LIETIH, COAECPKALIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANpsOKEHHS) TMPH  IOCIEAOBATEIHLHOM
COEIMHEHUH KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmosannwlil 31eKmMpudecKuil mok.

Cwita Toka. [IoCTOSIHHBIN TOK.

VYcnoBuss CymIeCTBOBAaHMSI IOCTOSTHHOTO 3JEKTPUYECKOTO TOKa. VICTOYHMKM TOKa.
Hanpsoxenne U u 31C é&.

3akon OMa 11t y4acTKa LETH.

OJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHMOCTh  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHHKA OT €ro JUIMHBI M IUIOIIAAX IIONEPEYHOrO0 CEYEHHs. YIEJIbHOE CONPOTUBIICHHUE
BELIECTBA.

[locnenoBarenbHOE, NapayieNbHOE, CMEIMIAHHOE COCIWHEHUE NPOBOJHUKOB. Pacuér
pa3BeTBIAEHHBIX dJIeKTpudeckux 1enei. [Ipasuna Kupxroda.

Pa6oTa snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna.

MomHOCTb 3JEKTPUYECKOro TOKa. TernnoBas MOIIHOCTh, BbIACIAEMasi Ha pE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHUE HUCTOYHMKA TOKa. 3akoH Owma Juisi MOJHON
(3aMKHYTOM) 3JIEeKTpUUYECKON 11er. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKOoe 3aMbIKaHue.

KoHzeHcaTop B ienu MOCTOSTHHOTO TOKa.



TexHuueckne yCTpPOHCTBA M TEXHOJIOTUYECKHE TMPOILECCHl: aMIIepMETP, BOJBTMETD,
peocTar, CYETYUK IIEKTPUIECKON SIHEPTUN.

Hemoncmpayuu.

W3mepeHue cuibl TOKa M HaIPSKEHHUS.

HccnenoBanune 3aBUCUMOCTH CHJIBI TOKAa OT HaNpsDKEHUS Ui PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTb CONPOTHUBIEHUS LWIMHIPUYECKUX IIPOBOJAHMKOB OT JJIMHBI, IJIOLIAAH
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTUBIEHHUS IMPH MOCTOSHHOM
HaIPSKEHUU.

[Ipsmoe m3mepenue DJIC. KopoTkoe 3aMblkaHN€ TajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA
BHYTPEHHETO COIPOTUBIICHUS.

Cnioco0OnI coeHEHUsT UCTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEXY MOJIKOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA
B LIEIN.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmuKym.

HccnenoBanye CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro ConpoTUBIEHUS IIPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HANIPSHKEHUS TSl JITAMIIbl HAKaJIUBaHUS.

VYBenuueHue mpeena u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHHS UCTOYHUKA TOKA.

UccnenoBanue 3aBucuMocty DJ1C ranbBaHMUECKOIO AJIEMEHTA OT BPEMEHU NPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLMATIOB MEX]y MOJIIOCAMH HCTOYHUKA TOKA OT CHJIBI TOKA
B LIEIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HON MOILTHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DnekTpuyueckas MPOBOAUMOCTh pA3IMYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  COINPOTHUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTH IOJYIPOBOJHUKOB.
CgoiicTBa p—n-niepexoaa. [1omynmpoBoIHUKOBBIE PUOOPHI.

ONEKTPUUECKUH TOK B 3JIEKTPOIMTAX. DJIEKTPOIUTHUECKAs AUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapanes 1u1sl 3JIEKTPOIU3A.

OJIEeKTpUYECKUid TOK B razax. CaMoOCTOSTENbHBIA W HECAMOCTOSTEIBHBIN pa3psl.
PaznuyHbie TUIIBI CAMOCTOATENBHOTO pa3pana. Momuus. [lnazma.

TexHuueckue yCTpOHCTBa M IPAKTUYECKOE IPUMEHEHHE: TIa30pa3psAaHble JIAMIIbI,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYNpPOBOJHUKOBBIE MPUOOPHI: MU0, TPAH3UCTOP, (POTOAHO,
CBETOJIMOJ, TallbBaHWKa, padUHUPOBAHHWE MeEAM, BbIIUIABKA AIIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbI 31eKTpoan3a Papazes.

HckpoBoli pa3psi ¥ IpPOBOJUMOCTb BO3yXa.



CpaBHeHuE MPOBOIMMOCTH METAILJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

Hab6nronenue anekTpoiunsa.

W3mepenue 3apsiia 0JTHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMPOTHUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nYeCKHl MPAKTUKYM.

CnocoObl u3Mepenust (U3MUECKUX BETUYHUH C UCTOJIb30BAaHUEM aHAIOTOBBIX M IU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢usmueckux BenuunH. OlleHKa  TpaHuIl
MOTPEIIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUH, WCCIECIOBAaHUM 3aBUCHUMOCTEH  (DU3UYECKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THIMOTE3 (BBIOOP M3 paboT, OMMCAHHBIX B TEMaTHYECKHX
paznenax «Y4eHHUECKU IKCIIEPUMEHT, 1a00paTOpHbIC PaOOTHI, TPAKTHKYM)).

MexnpeaMeTHbIe CBSI3H.

N3yuenune kypca pusuku yriay0ia€HHoOro ypoBHs B 10 Kiacce oCymIeCTBISETCS ¢ yU4ETOM
COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbBIE C UYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJCIMPOBAHNE, MOJCIIb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adoparopusi.

Mamemamuka: pelieHUe CUCTeMbl ypaBHeHWH. JluneliHas ¢yHKIUsa, mnapabdodna,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuueckrue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKUUHU Ha OCU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Buonozua: mexanunueckoe JBUKEHHE B KUBOU mpupoze, Auddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKalollel  cpeabl,  yTUIM3alus
OMOOPraHNYECKOrO TOILIUBA JJIsi BHIPAOOTKH «TETUIOBOW» M 3IEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KalWUISPHBIC SBJICHUS B IPUPOJE, SIEKTPUUECKUE SIBJICHUS B )KUBOM IPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJy4yeHne HaHOMaTepHaioB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, OJKUJKHE KPHUCTAJLIbl, DSJIEKTPUUYECKUE CBOWMCTBA METAJUIOB, AJIEKTPOJUTUUYECKAS
JUCCOIMAIs, TAIbBAHUKA, HJIEKTPOHHAS] MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO31yXa, BETPhL, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue IBUKEHHUH C HCMOIB30BAHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUsT B TEXHUKE, CTAaTUYECKWE KOHCTPYKIUHU (KPOHIUTEWH, peléryaThie
KOHCTPYKIIMH ), UCTIOJIb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXAaHUKU B TEXHHUKE (TUPOCKOII, BOJOMET
U Jpyrue), JABUTATeIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM XOJIOAWIBHUK,
KOHIMIIMOHEP, TEXHOJOTUU TIOJYYEHHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMIIBI, TIOTYIPOBOAHIUKOBBIC TPUOOPHI, TATbBAHUKA.

11 KUIIACC



Pa3znea 4. JiekTpoauHaAaMuUKA.

Tema 4. Maznummnoe none.

BzaumopeicTBue NMOCTOSSHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM. MarHuTHOE MOJIE.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNepno3ului MarHUTHBIX MOJed. JIMHUYM MarHUTHOM
WHIYKIUU.

MarautHoe ToJjieé MPOBOJAHHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKH U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amriepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna JlopeHua, €€ HampaBieHHE U MOIYJb. JIBUXKEHHE 3apsHKEHHOM 4YacTHUIbl B
OJTHOPOJHOM MarHuTHOM mose. PabGora cuibl Jlopenna.

MarunutHoe nose B Beuectse. GeppoMarHeTuky, napa- U 1uaMarHeTUKH.

TexHu4eckne yCTpPOWCTBA M TEXHOJOTMYECKHE NPOLECCH: MPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpOJABHUraTesb SKoOu, yCKOpUTENIu
AJIEMEHTAapHbBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMA WHAYKIMM MarHATHOTO TIOJIS TIOJIOCOBOTO W MOJKOBOOOpPa3HOIO
MTOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMil MarHUTHOW WHAYKUMH TOJIA JJIMHHOTO TMpPSMOTrO MPOBOJAHHUKA U
3aMKHYTOT'O KOJIBIIEBOTO ITPOBOJIHUKA, KATYILIKH C TOKOM.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne ABMXKEHUS MTydKa AIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS 3EKTPOU3ZMEPUTENBHOTIO TPUOOpPa MATHUTOIIEKTPHUUECKON CHCTEMBI.

Yuenuueckuii 3kcnepumenm, nadopamopnuie padomeol, RPAKMUKYM.

HccnenoBanne MarHuTHOTO MOJISL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOHCTB (heppOMarHeTHKOB.

HccenenoBanue 1elcTBUS NOCTOSSHHOTO MAarHWTa HAa PAMKY C TOKOM.

N3mepenne cuibl Ammepa.

N3yuenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OrnpezenieHrie MArHUTHOM UHIYKIIMU HA OCHOBE U3MEPEHUs CUJIbl AMIiepa.

Tema 5. Dnexmpomaznumnan uHOYKYuA.

SIBrieHne B3IeKTpOMarHUTHOM WHAYKUMHU. [loTok BekTOopa mMarHuTHOM MHAYKIUU. DJC
MHAYKIHMH. 3aKOH 3JEKTPOMarHUTHOM uHAykuuu Papanes. BuxpeBoe aIeKTpUdecKoe IMOJIe.
Toxku dyko.

OJIC uHAYKIIMY B MPOBOJIHHUKE, IBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM TIOJIE.

[TpaBuio Jlenua.

WunykrtuBHocTh. Karymika WHIYKTUBHOCTH B LENHM MOCTOSIHHOTO TOKa. JSIBieHue
camounaykiuu. I/]C caMOUHTyKIIUH.

OHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTHYECKHE TMPOLECChl: HWHIAYKLIHUOHHAS TII€Ub,
COJICHOU]I, 3alIUTa OT 3JEKTPU3ALMH TEJ IPH JBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmioienue siBieHust 371eKTPOMarHuTHOM MHYKITUH.



Uccnenoanue 3aBucumoctd IC HMHAYKIMM OT CKOPOCTH HW3MEHEHHUSI MAarHUTHOTO
MOTOKa.

IIpasuiio Jlenna.

[Tanenne MarauTa B aIIOMUHUEBOU (MEHOM) TpyOe.

SIBrieHME CAaMOMHIYKIIUH.

Wccnenosanue 3aBucumoctd DJIC caMOMHAYKLIIMHA OT CKOPOCTU M3MEHEHUsS CUIIbI TOKA B
LETH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmuKym.

HccnenoBanue sBIE€HUS JIEKTPOMArHUTHOM WHIYKIIUH.

Ornpezenenre UHAYKIIMA BUXPEBOT'O MATHUTHOTO TOJIA.

UccnenoBanue siBICHUS] CAMOUHTYKILIUH.

COopka Mozenu 3JIEKTPOMAarHUTHOTO FeHepaTopa.

Pa3gen 5. Kojie0anusi M BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHas cuctema. CBOOOAHBIC KOJICOAHUS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JUHAMHYECKOE  OMHCAHHE.
DHEpPreTUYecKoe ONMHUCaHWe (3aKOH  COXpaHEHUs  MEXaHWYEeCKOW dHepruu). BwiBon
QUHAMHYECKOTO ONHCAHWSA TapMOHHYECKHX KOJIGOaHW W3 WX DHEPreTUYECKOro H
KMHEMaTHYECKOTO OMHMCAaHMUS.

Ammmntyna u ¢daza konebanuii. CBs3b aMIUTMTYIbI KOJIEOAHUM MCXOTHOW BEIHYHUHBI C
aMIUIUTYIaMU KojieOaHuil €€ CKOPOCTH U YCKOPEHHS.

[lepuon u vactota xonebanuit. [lepnon ManbIx cBOOOAHBIX KOJeOaHHIH MaTeMaTUYeCKOTrO
MasiTHUKA. [leproa cBOOOIHBIX KOJIEOaHMIA TPYKUHHOTO MasITHUKA.

[TonsiTue o 3aryxaromux KojeOaHwsXx. BwiHyX)7IeHHBIE KoneOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

TexHu4yeckne yCTPONMCTBA M TEXHOJOIMYECKHE MPOLIECCHl: METPOHOM, 4Yachl, Kadelu,
MYy3BIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch Koae0aTenbHOro ABUKECHHUS.

Habmronenne He3aBUCHMOCTH MEPHO/Ia MaJTbIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTY/IBL.

HccnenoBanue 3aTyxaromux KoueOaHUi U 3aBUCHMOCTH Tlepruoja cBOOOIHBIX KoleOaHun
OT COMPOTHUBIICHUS.

HccnenoBanue kojeOaHWN Tpy3a Ha MAaCCUBHOM TPYXHHE C IeElbio0 (HOpMUpOBaHUS
MpEJICTaBICHU 00 UIeabHON MOJIENIN TPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUU NpU KOoIeOaHUsIX rpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

N3mepenue neprona cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MIPYKHHHOTO MasSiTHUKOB.

W3ydeHne 3aKOHOB JABM)KEHHUS Tela B X0JIe KoyieOaHH Ha yIIpyrom MnojaBece.

W3ydeHre ABMKEHUSI HUTSHOTO MasiTHHUKA.

[IpeoOpazoBanue YHEPTUU B IPYKUHHOM MAsITHHKE.

HccnenoBanue yObIBaHUS aMIUTUTYBI 3aTyXAIOMUX KOJIEOAHUH.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummnoie Koledbanus.



KoneGatenbubiii koHTYp. (CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHUS B HA€aIbHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIMTYZABI 3apsja KOHJEHcaTopa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEeHHsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxamolye 3JIeKTPOMarHuTHble KosieOaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIC
KoJie0aHusl.

[lepemensblli TOK. MOIIHOCT INEPEMEHHOIO TOKAa. AMIUINTYIHOE M JEHCTBYIOIIEE
3HaYeHHUE CUJIbI TOKA U HAIMPSKEHUsSI TIPU Pa3InuHON popMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT
BPEMEHU.

CuHyconJanbHbIN NIEpEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOP U KaTyIIKa MHIYKTUBHOCTH
B LIENU CUHYCOMJAJIBHOIO IEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKEHUN.

WneanpHbiii Tpancopmartop. [IpousBonacTBo, nepenada U moTpedieHrne dIEKTPUUIECKON
SHEPTHH.

OKOJIOTUYECKUE PHUCKU IPU INPOU3BOACTBE 3JeKTpodHepruu. KynbpTypa HcIosib30BaHUA
AJIEKTPO3HEPTUU B IIOBCEHEBHOM JKU3HH.

TexHuueckrne YCTpOMCTBA W TEXHOJOTHMYECKHE TIPOLIECCHI: AJIEKTPHUYECKUM 3BOHOK,
TeHEepaTop NEPEMEHHOIO TOKA, IMHUHU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcnumiorpaMMsbl SJIEKTPOMArHUTHBIX KOJICOaHMA.

I'eneparop He3aTyXaroMIMX JIEKTPOMArHUTHBIX KOJIeOaHU.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BriHyxaeHHble CHHYcOU1abHbIEe KOeOaHusl.

Pe3ucrop, karymika MHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOTO TOKA.

Pe3oHaHc npu mocienoBaTeNbHOM COEAMHEHMM PE3UCTOpa, KaTYHUIKW MHAYKTHUBHOCTH M
KOHJIEHCATOopA.

YCeTpoicTBO M MPUHIIATL JeHCTBUS TpaHchopmaTopa.

Mopaenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomaol, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccenenoBanue nmepeMEHHOTO TOKA 4epe3 MOCIEAOBATEIbHO COEIMHEHHBIE KOHIEHCATOP,
KAaTYLIKY ¥ pE3UCTOP.

HabmioneHune 31eKTpoOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOTh HICTOYHUKOB CBETA B LIEMH TEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60TIHbL.

MexaHudeckre BOJIHBI, YCIOBUSL HMX pacnpoctpaHeHus. [lomepednsle W MOpOAOJIbHBIE
BoJIHBI. Ilepuon, ckopocTe pacnpocTpaHeHHs U AJuHA BOJIHBL. CBOICTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, peIoMIIeHUe, HHTephepeHIus U AudpaKIusl.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBoe 3arpsisHEHHE OKPYKAOIIEH CPEBI.

ONEKTPOMarHUTHBIE BOJHBI. Y CJIOBMSI M3JIy4EHUs 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, NPEIOMIICHHE, MOJISpU3aLus,
uHTephepeHIrs U TudpaKIius.



[IIxana 3JI€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
ObITY.

[IpuHUUIBI paIUOCBSI3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4eckne ycTpoucTBa M NMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguoONpUEMHUK, TeJIEeBH30p, aHTeHHa, TenedoH, CBY-meub, yabTpa3zByKoBas
JIMAarHOCTHKA B TEXHUKE U METUIIUHE.

Hemoncmpayuu.

OO6pazoBaHue U pacIpOCTpPaHEHUE TOMEPEUHBIX U MPOAO0IbHBIX BOJIH.

Kone6uomeecs Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JITMHBI BOJIHBI OT YaCTOTHI KOJICOaHMIA.

Habmoienue orpaskeHus ¥ NpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHImu u UG paKiini MeXaHUIeCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

Habnronenue cBsi3M TPOMKOCTHM 3ByKa M BBICOTBI TOHA C aMIUIATYIOW M YacTOTOH
Kosie0aHui.

HccnenoBanue  CBOWCTB — 2JIEKTPOMAarHUTHBIX — BOJH:  OTpPaK€HUE, IPEJIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHus.

O6HapyxeHne HHPPAKPACHOTO U YIbTPA(PHOIETOBOTO U3TYUCHHM.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

N3yueHne napaMeTpoB 3BYKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamonuHeitHOE pacnpocTpaHEHHUE CBeTa B OJAHOpoAaHOM cpene. Jlyd cBera. ToueuHslit
VCTOYHUK CBETA.

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

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTrenp mpenoMieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU NEPEXO/IE€ MOHOXPOMATUYECKOTO CBETA YEpe3 I'paHULly pas3zaeia
JIBYX ONTUYECKHUX CPE.

Xon nmy4eit B mpusme. Jucnepeust ceeta. CloKHBIN cocTaB 6emoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yro oaHoro BHYTPEHHETO OTPaKeHUS.

CoOuparomue M paccewBarolmiue JHUH3bL. ToHKas nuH3a. DOKYCHOE pAcCTOSHUE U
OTNTHUYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS TOHKOHM cdepuueckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MTOKA3ATENsI IPETOMIICHHUS.

dopMyia TOHKOU JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JINH30MU.

Xox 1y4a, IpOLEALIEro JMH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ ITIJaBHOM ONTHYECKON OCH.
[TocTpoenre n300pakeHU TOYKU U OTPE3Ka MPSIMOU B COOMPAIOIINX M PAaCCEUBAIONTUX JIMH3aX
U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspermiaromnias cnocoOHOCTh. ['71a3 Kak ONTHYECKas CUCTEMA.

[Ipenensr npUMEHUMOCTH TEOMETPUYECKOU ONITUKH.

BonnoBass onrtuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIO/IEHUsI MaKCUMYMOB M MHUHUMYMOB B HHTEpPPEPEHLUMOHHONW KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KitaccuuecKuX HHTEPPEPEHIIMOHHBIX CXEM.



Hudpakmus  cera. Judpakmumonnas pemérka. YcnoBue HAOMIONEGHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHu4eckne yCTpOMCTBAa M TEXHOJOTMYECKHE MPOLECChl: OYKH, JIyna, IEepPUCKOIL,
doroanmapar, MHUKpPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETIEHUE ONTHKH, BOJOKOHHAs
OITHKA, TU(PPAKINOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccenenoBanue npeoMIeHUs CBETA.

HabmioneHne noHoro BHYTpEeHHETo oTpaskeHus. MoJienb CBEeTOBOIA.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB Yepe3 MIIOCKOMAPAIIETbHYIO IJIACTUHY U MIPU3MY.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.

HabmroieHre 11BeTOB TOHKUX TIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne nudpakiimOHHON PEIIETKH.

Habmonenue nudpakiioHHOTO CIIEKTpa.

Habmronenue aucrnepcuu cBera.

Habmionenue nosisipuzanuu cBera.

[IpuMeHeHre NoNsIpONI0B I U3yYEHU MEXaHUUECKUX HaIPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOT'O PacCTOSIHUSL OT BEIECTBa (Ha MPUMEPE KHUIKUX
JIUH3).

N3mepenne poKyCHOTro pacCTOSHUS paCCEUBAIOLIHNX JINH3.

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

[Toryuenue n300paxeHNs B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHH€e TETECKOMMYECKUX CUCTEM.

Habmonenne nudpaxum, HHTEpPEepeHIINN U MOJIIPU3AIUU CBETA.

N3yuenue nomnsipuzanuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH JAUAIIEKTPUKA.

W3ydenue nnTepdepeHIuu J1a3epHOro U3IYYEeHUS Ha ABYX LIESIX.

Hab6nronenue aucnepcum.

Habmronenue u uiccnenoBanre AUPPaKIMOHHOTO CIIEKTPa.

H3mepenne mirHbI CBETOBOW BOJIHBI.

[Toryuenue ciekTpa U3Iy4yeHus: CBETOMO0/1a IPU MOMOITH TU(PPaKIIMOHHON PEIIETKH.

Pa3znesn 6. OcHOBBI crienMAaJIbLHOM TEOPHUH OTHOCUTEIbHOCTH.

I'panuipl NpUMEHMMOCTH KJIacCUYECKOM MexaHuKH. [locTynarsl crienuanbHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai.  IIpeoOpaszoBanms  Jlopenma.  YcioBue
NpUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHHM W COKpAIEHUE
JUTUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.

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

TexHu4yeckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIYTHUKOBBIE NPUEMHHUKH,
YCKOPUTENH 3apsHKCHHBIX YacTHII.



YyeHuueckuil SKCIIepUMEHT, J1a0opaTOpHbIE PabOTHI, MPAKTUKYM.

Onpenenenne UMIyabCa W SHEPTUU PEISITHBUCTCKUX YacTUIl (MO ¢ororpadusiMm TPEeKOB
3apsKEHHBIX YaCTHUIl B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKyaapHo-601H06011 Oyanu3m.

PaBHOBecHOE TEIUIOBOE W3NydeHUE (U3NMydyeHUE aOCOMIOTHO YEPHOTO Tena). 3aKOoH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTHS U UMITYJIbC (HOTOHA.

dotorpdexrt. OmpiThl A. I'. CronmeroBa. 3akonsl ¢oTodpdexra. YpaBHeHHEe DUHINTEHHA
s poroaddexra. «Kpacnas rpanuna» Gotorddexra.

JlaBneHue cBeTa (B YAaCTHOCTH, JaBJICHHE CBETa Ha aOCONIOTHO TOTJIOMIAIOIIYI0 |
a0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1. H. JIebenena.

BosHoBbIe cBoiicTBa yactull. Bonubl ae bpoitnsa. JlinHa BonHbl ne bpoitns u pazmepsl
obnmacTu  JOKaNMM3allMKM  JIBIDKYIIEHCS  dYacTullbl. KopmycKyiaspHO-BOTHOBOW — JTyalU3M.
Judpakius 31eKTPOHOB Ha KpUCTAIaX.

Crnemnuduka n3mepennii B Mukpomupe. CooTHoIeHus HeonpeaenéHnoctel I eizendepra.

TexHuuyeckue ycTpoicTBa M TEXHOJIOIMUYECKHE IMPOLECCHI: CIEKTPOMETpP, (OTOIEMEHT,
dboToaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHAs: OaTtapesi, CBETOIUO/I.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.

HccnenoBanue 3aBUCUMOCTH CONMPOTUBIICHUS TOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Comnneynas Oarapes.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmMuKym.

HccnenoBanue goropesncropa.

N3mepenue nocrostaHoM [inanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanue 3aBUCMMOCTHU CHIIBI TOKA Yepe3 CBETOAUO OT HAMIPSKEHHUSL.

Tema 2. Quszuxka amoma.

OMnBITHI O UCCIIEIOBAHUIO CTpOeHUs aToMa. [imaneraprast Mmoaens atoma Pesepdopaa.

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

Buapl ciektpoB. CrieKTp YpOBHEUM SHEPTUM aTOMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYXKJIEHHOE U3llydyeHue cBera. Jlasep.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIEKTPaIbHbIM aHAINU3
(cieKkTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Habnronenne muHEHYaThIX CIIEKTPOB.

YCTpolcTBO M ACMCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

Onpenenenue JUIMHBI BOJIHBI JTA3€PHOTO U3ITYYCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

Habmionenue nuHeiiuaToro crnekrpa.

HccnenoBanue criekTpa pa3pe:KeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE MOCTOSHHOM
PunGepra.

Tema 3. usuka amomHo20 A0pa u 31eMEeHMAPHBLIX YACHUY,.



Hyxnonnas monens sinpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
H3oTonsl.

PagnoaktuBHOCTh. Alnb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacmajn. I'amma-
U3JIy4CHHE.

3akOH paJuOaKTUBHOrO pacnaaa. PaamoakTuBHbIE uU30TONBI B Tmpupoae. CBoMCTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue paioakTUBHOCTH Ha JKUBbIE Opranu3Mbl. EcTecTBeHHBIN
¢don m3nyuenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. JedexT maccer sapa.

Snepuble peakmuu. Jlenenue wu cuHTe3 sAmep. SpepHbie peaktophl. [IpoGiemsr
YVOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKHE AaCMEKThl Pa3BUTHUS  sSIEPHOM
SHEPTeTUKHU.

MeTtonbl perucTpauuu U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

DyHIaMeHTaJIbHBIE B3aUMOJICUCTBUA. bapnonbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaptHoil Mogenu. KBapk-TriatooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtangapTHol Mojenu. TéMHas MaTepus U TEMHas SHEPTUSL.

EnnHcTBO m3udeckoit KapTUHBI MUPA.

TexHuueckre yCTpOWCTBA M TEXHOJOTHMYECKHUE MPOIECCHI: H03UMETp, kKamepa Buibcona,
SIIEPHBIA  pEaKTOp, TEPMOSIEPHBI peakTop, aToMHas OoM0a, MarHUTHO-PE30OHAHCHAS
TOMOTpadus.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMuUKym.

HccnenoBanue TpekoB YacTuil (10 TOTOBBIM (GoTorpadusim).

HccnenoBanue paanoakTHBHOTO (DOHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3ydenne nornomieHus: 6eTa-4acTUll AITFOMUHHEM.

Pa3znen 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOe W MHPOBO33PEHUECKOE  3HAYCHHUE
acTpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (U3UKHU [ OOBSCHEHUS MPHPOABI KOCMUYECKHX
00BEKTOB.

Metonbl acTpOHOMHYECKMX HcclieqoBaHUNA. COBpPEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
PaAMOTENECKOIIbI, BHEATMOC(EpHask aCTPOHOMHSI.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE IBUKCHHE.

Conneynas cucrtema.

Counniie. ConHeyHas akTuBHOCTh. ctouHuk sHepruu CoJiHIa U 3BE3 /.

3BE31bl, KX OCHOBHBIE XapakTEpUCTHKU. JluarpamMmma «CHEKTpaJbHBIM KJacc —
CBETUMOCTBY. 3BE3/bI TJIABHOM MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIsi
3BE3] IJIABHOM  IOCJIENOBAaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE
IIPEICTABIICHMS O MPOUCXOKACHUM U 3BOIOIMH COJIHIA U 3BE3]1. DTaIbl )KU3HU 3BE3L.

Muneunsiii [1yte — Hamia "'anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tunbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPaX TAIAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanuwe ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3TydeHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue naonwoenus.

Habmionenuss  3BE3mHOrO Heba  HEBOOPYXKEHHBIM  TJ1a30M € HCIIOJIb30BAaHHEM
KOMIIBIOTEPHBIX MPHJIOKEHUH JUIS  ONpeesieHUus TOJIOKEeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31si CEeBEPHOIO MOMYLIAPUs U IPKUE 3BE3/BI.



Hab6nronenus B Teneckon JIyHbI, TUIAHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b1 n3MepeHus: (PU3NYECKUX BEJTHMYMH C UCTOIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  u3MepeHud  ¢usznueckux BenuyuH. OLEHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHHH, MCCIEIOBAHUN 3aBHUCUMOCTEH  (pru3nyecKux
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX T'MIOTe3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKUX
pasnenax «Y4YeHUYECKUHA SIKCIIEPUMEHT, TA0OpaTOPHBIC PAOOTHI, MPAKTHKYM).

O06o0maromniee noBTOpeHMeE.

OO6oOmieHne W cUCTeMaTH3alUsl  COJAEp)KaHHs — pa3fenoB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TepMOIUHAMHKa», «DIeKTpoauHamuka», «KomebGaHus M BOJIHBDY,
«OCHOBBI  CHEIMATIBHON TEOPHUH OTHOCHUTENBbHOCTH», «KBaHTOBas (Qu3uKa», «IIEMEHTHI
ACTPOHOMMH U acTPOUZUKIY.

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMATBHOU U
ITHYECKON cdepax [AeATeNbHOCTH YelIOBeKa, pOjdb M MeCTO (U3MKH M acTPOHOMHUHU B
COBPEMEHHOM HAay4YyHON KapTHHE MHpa, 3HAYCHUE OINHUCATENIbHOM, CHUCTEMATH3UPYIOIIEH,
OOBSICHUTENBHOM M POTHOCTHYECKON (PYHKIUI (PU3NUECKO Teopuu, poiib (HU3NYECKON TEOPHH
B (popMHpOBaHUM TpEACTaBICHUN O (PU3UUECKON KapTUHE MHPA, MECTO (PU3NUYECKON KapTHUHBI
MUpa B 001EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Nzydenune kypca pusuku yrnyOnéHHoro ypoBHs B 11 Kiacce ocymecTBIsieTcs ¢ y4€TOM
COJZIepKATENBbHBIX MEXKIIPEIMETHBIX CBSI3e C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO0008 HAYYHO20 NO3ZHAHUA:
SIBIICHUE, HAy4yHbId (akT, TUmore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIILHBIE
npuoOopsI, UdpoBast 1ad0paToOpHs.

Mamemamuka: penieHre cucteMbl ypaBHeHUH. Tpuronomerpuueckue GyHKIMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO. BEKTOphl M HX
IPOCKIIMM Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIC 3EMEHTAPHBIX (DYHKIUIL.
[Tpusnaku mo100us TPEYroabHUKOB, OIPEIeIeHNE TUIOIAIN IUIOCKUX QUryp U o0bEMa Te.

Bbuonozua: snexkrpuueckue SBICHHS B JKUBOM NIpupojie, KojeOaTelbHble ABMXKEHUS B
JKUBOM  INIpUpOAE,  DKOJOTMYECKME  PUCKM  IpPU  IPOU3BOJACTBE  IJIEKTPOIHEPTHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl, YJIbTPa3ByKOBas JUarHOCTHKA B
MEJULNHE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE.

Xumua: CTpOEHHWE aTOMOB M MOJIEKYJ, KpPUCTaUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

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

Texnonozua: NpUMEHEHNE MMOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JEKTPOIBUTATEIb
SlkoOu, reHepaTOp TMEPEMEHHOI0 TOKa, WHAYKIMOHHAS TIeyb, JIMHUHM 3JEKTpoIepeaady,
ANIEKTPOABHUraTeNb, pajxap, paaAUONPUEMHUK, TENeBU30p, aHTeHHa, Tenedon, CBY-meus,
YJIBTPa3ByKOBass JMATHOCTUKA B TEXHHUKE, IPOCKLIMOHHBIM amnmapar, BOJOKOHHAas ONTHKA,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, siI€pHAsi SHEPTETHKA U SKOJIOTHUYECKHE acTIeKThl
€€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI' PAMMBI T10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE pe3yJIbTAThI OCBOCHHS yueOHOro mpenMera «Pu3nKay JTOJDKHBI OTPaXaTh
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroOIMXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MNO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTalui, TIO3UTUBHBIX BHYTPEHHUX
yOeXICHHI, COOTBETCTBYIONINX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEeCTBa,
pacmupeHe >KU3HEHHOTO OMbITa M OIBITa JESTEIBHOCTH B MPOIECCE peaTn3alliil OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpaKIaAHCKOI0 BOCIIMTAHMS:

e chopMHPOBAHHOCTh TPAKIAAHCKOW TMMO3HMIMUA OOYYArOIIErocss KaK aKTHBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBa;

® TMPUHATHE TPAJAULMOHHBIX OOIIEUYETOBEUECKUX TYMAHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTE;

® TOTOBHOCTbh BECTH COBMECTHYIO JESATEIILHOCTh B MHTEpEcax Ipa)KAaHCKOro OoOIecTBa,
y4acTBOBAaTh B CAMOYTPABIEHUH B 00pa30BaTeIbHON OpraHU3aIuy;

® yMEHHE B3aMMOJEICTBOBATH C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHM C HX
GYHKIUSMU ¥ Ha3HAUYCHUEM;

® TOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOM EATEIHHOCTH.

NATPUOTHYECKOT0 BOCIUTAHUS:

e chHOpPMHPOBAHHOCTh POCCHICKOM TPaXTAaHCKON UACHTUYHOCTH, TATPHOTHU3MA;

® I[IGHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTH)KEHUSM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKE.

JAyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

e chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBE/ICHNUS;

® CIOCOOHOCTH OLIEHWBAaTh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE pELIEHUS,
OpUEHTHUPYICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM 4YHUCIIC B
JEATEIIbHOCTU YYEHOTO;

® OCO3HaHHE JUYHOTO BKJIAJA B IOCTPOCHHUE YCTOWYMBOTO Oy IYIIETO.

ICTeTHYECKOT0 BOCTIMTAHUSA:

® OCTETHMYECKOE OTHONICHHE K MHpPY, BKJIIOYAas JCTETUKY HAy4YHOTO TBOpPYECTBA,

npucymero pu3nueckon HaykKe.
TPYAOBOT0 BOCIIMTAHMS:

e UHTEpeC K pa3iuyHbIM cdepaM NpoPecCHOHATbHONU IEeSATENIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKON W TEXHUKOW, YMEHHE COBEPIIATh OCO3ZHAHHBIA BHIOOP OyayIIeH
npodeccuu U pearn30BbIBATE COOCTBEHHBIC )KHU3HECHHBIC TUTAHBI;

® TOTOBHOCTh U CIOCOOHOCTh K OOpPa30BaHUIO W CaMOOOpPa30BaHUIO B 00MacTH (HU3UKU
Ha IIPOTSKEHUM BCEH JKU3HU.

IKO0JIOTNYe€CKOr0 BOCTIMTAHMUSA:

e chopMHPOBAHHOCTH JKOJOTHMYECKON KYIBTYphI, OCO3HaHHE TI00AIBHOTO XapakTepa

9KOJIOTUYECKHUX MPOOIIEM;



IIJIAHUPOBAHUE U OCYILECTBIICHUE EUCTBUM B OKPYXKAIOLIEH CpPele Ha OCHOBE 3HAHMS
1eJield yCTOMYMBOTO pa3BUTHA YETIOBEUECTBA;

pacIIMpEeHUe ONBbITa JAEATEIBHOCTH DKOJOTMYECKOW HAIPABICHHOCTH Ha OCHOBE
UMEIOIUXCs 3HaHUM 0 (PU3HKe.

HEHHOCTH HAYYHOI'O ITO3HAHUA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;
OCO3HAaHWE IEHHOCTH HAYYHOW MJEATeNbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHUS
(GU3UKM  OCYIIECTBIATH  MPOEKTHYIO M HCCIENOBATENbCKYIO  JIEeSTENbHOCTh
WHIUBHTyaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe JeiCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENIbHO (POPMYNIMPOBaTh M aKTyaJU3UpPOBaTh MpOOJIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

OIIPEAEIIATh LENN NEATENIbHOCTH, 33JaBaTh apaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B PACCMATPUBACMBIX (DU3MUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS MNpoOJeMbl ¢ y4&TOM aHalu3a HMEIOIIUXCS
MaTEpUaIbHBIX U HEMAaTEPHAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISAM,
OLICHUBATh PUCKU IOCIECACTBUN JEATEIBHOCTH;

KOOPJMHUPOBATh W BBIOJIHATH pabOTy B YCIOBUSX pPEaJbHOTO, BHPTYAJIBHOTO W
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHITUSIMHU U METOaMH (hr3HuecKon
HaYKU;

BJIAJICTh HaBBIKAMHU Yy4EOHO-HUCCIICOBATENILCKOM M TIPOCKTHOH JIEATEIIFHOCTH B
o0mactd (PU3MKH, CIHOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOOB pEeUIeHUs 3agad (U3UYECKOTO COJCpXKAHUSA, NPUMEHEHHIO Pa3InYHbIX
METO/IOB TIO3HAHUS;

BJIAJCTh BUJAAMHU JCSITEIBHOCTH IO MOJYYSHHUIO HOBOTO 3HAHMS, €0 MHTEPIpPETAINH,
npeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JINYHBIX YUEOHBIX CHUTYAIUSAX, B TOM YUCIIC TIPU
CO3/IJaHWHU Y4EOHBIX MMPOEKTOB B 00J1acTH (PU3UKH;

BBISIBIISITh TTPUYMHHO-CJICICTBCHHBIC CBSI3M W aKTyaJH3UpOBaTh 3a/1ady, BBIIBUTAThH
THIOTe3y € pelICHWs, HaXOIWUTh AapryMEeHThl JUIsI JIOKa3aTelbCTBA  CBOMX
YTBEPXKACHHIA, 3a/1aBaTh MapaMeTPhl M KPUTEPUH PEIICHHUS,

aHATM3UPOBATh IOJNYYCHHBIE B XOJ€ PEHICHUS 3aJa4d Pe3yJbTaThl, KPUTHYCCKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;
CTaBUTh U (POPMYJIIMPOBATH COOCTBEHHBIC 337a4 B 00pa30BaTEIbHOMN EATEILHOCTH, B
TOM YHCJIE TIPU U3YUYEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;



YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00aCTh KU3HEIEITEILHOCTH;
yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00acTei;

BBIJIBUTaTh HOBBIC UJIEHU, IIPEJIAraTh OPUTMHAJIBHBIC ITOAXObI U PEILICHHUS;

CTaBUTH POOIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:

BJIQJICTh HABBIKAMHU TONy4deHHS wuHQopManmu (PU3NYECKOrO CONEpKaHUs U3
UCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSITENIBHO OCYIIECTBISITh TOWCK, AaHAIU3,
CHCTEMATH3allMI0 W WHTEPIPETANUI0 WHPOPMALUU Pa3IUYHBIX BHIOB H (HopMm
NIPEJICTaBIICHHUS;

OILICHUBATh IOCTOBEPHOCTh MH(OPMAIIHH;

UCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pellleHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpraHH3allMOHHBIX 3a1a4 C
coOnrofeHreM TpeOOBaHWUN IPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M JITHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€e30MacHOCTH;

CO3/MaBaTh TEKCTHl (DU3MUECKOTO COJEpKaHUS B pa3NUYHbIX (opmarax c ydérom
Ha3Ha4YeHHWs WH(POpMAlMM M IEJIeBOM ayJUTOPHUH, BHIOWpAs ONTHUMAIbHYIO (opmy
NIPEICTAaBICHUS U BU3yaTH3allHH.

KoMMyHuKaTHBHBIC YHHBepPcaJIbHble YUeOHbIe 1eHCTBHUA:

OCYILECTBIIATh OOIEHHE HA YPOKaxX (PU3UKKU U BO BHEYPOUHOH IEATEIbHOCTH;
pacro3HaBaTh PEINOCHUIKA KOH(MIUKTHBIX CUTYAIUH U CMTr4aTh KOH(IUKTHI;
pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMS C MCIOIb30BAHUEM S3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHUBHUYaIbHON paboThI;
BBIOMPATh TEMAaTHKY M METOJbl COBMECTHBIX JACUCTBUI ¢ Y4ETOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IIPUHUMATH L€ COBMECTHOM [JEATEIBHOCTH, OPraHMW30BBIBaTH U KOOPIWHUPOBATH
JNEUCTBUSA TO €€ JOCTUKEHMIO: COCTAaBJSATh IUIaH JEHCTBUM, pacCHpelesiTh POJU C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOH paboTHI;

OLICHMBATh KadyeCTBO CBOEr0 BKJIAJa M KaXAOTO Yy4YaCTHUKAa KOMaHAbl B OOImIMiH
pe3yabTaT mo pa3paboTaHHBIM KPUTEPHIM;

IpeJiaraTb HOBBIE ITPOEKTHI, OLICHUBATh UJIEU C NO3ULUM HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKOU 3HAaYUMOCTH;

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

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIE 1eHCTBUSA
Camoopranuszanms:

CaMOCTOSITENIBHO OCYILECTBIIATh O3HABATENIBHYIO JIEATEIBHOCTh B 00J1aCTH (PU3UKU U
aCTPOHOMMH, BBIABIIATH IIPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/]auy;
CaMOCTOSITEJIBHO COCTABJIATH IIJIaH PEIICHUS PACYETHBIX U KaYECTBEHHBIX 3a]1a4, IUIaH
BBINOJIHEHUS [TPAKTUYECKONH pabOThl C y4ETOM HMMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpATh paMKU y4eOHOro IIpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;



JienaTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATH MTPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO JPYIUIMH B 0O0JACTH (DUBHKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTE/JICKT:

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATCIBHOCTD, OLICHUBATD
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJCTh HABbIKAMM IIO3HABATENBHOM pe(IEKCUM Kak OCO3HAHUS COBEpILIAEMbIX
JEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUN TS OLICHKH CUTYaIH, BEIOOpa BEPHOIO PELICHNUS;
YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATh PELICHHS 110 UX CHIJKECHUIO;
IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTHUX IIPU aHAJIU3€E PE3YJIBTATOB AEATEIbHOCTH;
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTaTOB ACATCIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI MO (puU3MKe A
YPOBHsI CpeHEro o01ero o0pa3oBaHus y 00yJarOIIMXCsl COBEPIICHCTBYETCSI AIMOIIMOHAIbHBIN
WHTEJUICKT, MPEATOJIATaloNIii ¢(hOPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIONIEI0 CIHOCOOHOCTh IOHMMATh CBOE SMOIHMOHAIBHOE
COCTOSIHWE, BUJCTh HAIpPaBICHHS Pa3BUTUS COOCTBEHHOW SMOIMOHAIBHOH cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOpPEryJIHpPOBaHMs,  BKIIOYAIOIIET0  CaMOKOHTPOJb,  yYMEHHE  HPUHUAMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHE, CIOCOOHOCTh  aalnTHPOBaThCA K
MOLMOHAIBHBIM H3MEHEHHSIM U MPOSIBISTH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAILIMH, BKJIIOYAIOUICH CTPEMIICHHE K JOCTH)KCHHIO 1€ U YCIIEXY,
ONTHMH3M, HHULIUATUBHOCTh, YMEHHE JICHCTBOBATh, HCXO/Sl U3 CBOMX BO3MOXHOCTEH;
OMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JPYTHUX,
YIUTBIBAaTh €r0 IPH OCYIIECTBICHUU OOIICHMS, CIIOCOOHOCTh K COYYBCTBHUIO U
COTIEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATH OTHOILICHUS C
JIPYTHEMU JIFOABMH, 3a00THTHCS, IPOSIBIISITh MHTEPEC U pa3peniath KOHQIUKTHL.

I[MPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 Knacce npeaMeTHBIC pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B HSKOHOMHUYECKOW, TEXHOJOTHYECKOH, IKOJIOTHYECKOM,
COLIMATILHOM M ATUYECKOU cdepax NesATeIbHOCTH YeOBEKa, POJIb U MECTO (PU3UKH B
COBPEMEHHOM HAay4YHOU KapTHHE MHpa, 3HAYEHHUE ONUCATENbHOM,
CHUCTEMaTHU3UPYIOMIEeH, OOBSICHUTEIIBHOW W MPOTHOCTHYECKOW (DYHKIUH (PU3HIECKOM
TEOPHUH — MEXAHHKH, MOJEKYJISIPHON (PU3UKH M TEPMOAWHAMHKH, POJb (PU3UUECKOU
Teopuu B (POPMUPOBAHHUHU MIPEICTABICHHUN O (U3NIECKOM KApTUHE MHPA;



paznu4aTh YCIIOBUS TNPUMEHHUMOCTH MoOJeNeH (U3NYECKUX Tel U MPOLEeCCOB
(s1BJICHUWI): MHEpIIMAIbHAS CHCTEMa OTCUéTa, a0COIOTHO TBEPOE TEIIO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBHXKCHHE, CBOOOJHOE TmMaJeHue, aOCONIOTHO YyIpyras
nedopMmarusi, aOCOMOTHO YIPYroe M aOCOTIOTHO HEYNPYroe CTOIKHOBEHUS, MOJEIH
ra3a, KUIKOCTH W TBEPAOTo (KPUCTAJUIMUECKOIO) Teja, WACalbHbIM ra3, TOYECUHBIH
3apsij, OAHOPOJHOE AJIEKTPUUYECKOE TOJIE;

paznmuuath ycloBUsS (TpaHUIBl, 00JIACTH) TPUMEHUMOCTH (U3UYECKHUX 3aKOHOB,
MOHMMATh BCeoOUIMIl xapakTep (QYyHIAMEHTAIbHBIX 3aKOHOB M OrPaHHMYEHHOCTH
WCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXaHMUYECKHE MPOLECChl U SBJICHMS, HCIOJb3YS
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBl MEXAaHUKH (OTHOCUTEIBHOCTb MEXaHUUYECKOIro
IBUXKEHUS, (OpMYJIbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO IBMKCHHSI, MPEOOpa3OBaHUS
[amunes nns  CKOPOCTM W TepeMellleHus, 3akoHbl HpIOTOHA, IPUHLHUI
OTHOCUTENIbHOCTH [ anuies, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHBI COXPaHEHUS
UMIyIbCA W MEXAHWYECKOW DSHEPTruu, CBs3b pabdOThl CHIBI C W3MCHEHHEM
MEXaHUYECKOM SHEpPruM, YCJIOBUS paBHOBECHs TBEPAOro Teja), MpPH HITOM
UCIIONIb30BAaTh ~ MAaTeMAaTUYECKOE  BBIpAKEHHE  3aKOHOB,  yKa3blBaThb  YCIIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpazoBanHuil ['anumnesi, BTOPOro u TpeThero
3aKkOoHOB HbI0TOHA, 3aKOHOB COXPAaHEHHSI UMITYJIbCAa U MEXaHUYECKON SHEPIruu, 3aKOHa
BCEMHUPHOT'O TATOTCHUS;

AHATM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOLIECCHI U SIBICHUS, UCIONB3YS OCHOBHBIC
nonoxenns MKT u 3akoHBI MONEKYIApHOW (U3UKM M TEPMOJWHAMHKH (CBSI3b
JIaBJICHUS UICATHHOTO ra3a co CpeAHENH KHHETUYECKOM SHEPTrUei TEMI0BOTO IBUKEHUS
U KOHIIGHTpallMe ero MOJeKyJ, CBs3b TeMIepaTyphl BelIecTBa CO CpenHen
KHHETUYECKOM »JHEpruer TEIUIOBOTO [IBMJKEHUSI €ro 4YacTHUll, CBSI3b JIaBJICHUS
UJEaNbHOTO Ta3a C KOHLEHTpaluued MOJEKYJl M €ro TeMIlepaTypoil, ypaBHEHHE
MenneneeBa—Kianeiipona, TepBbIA 3aKOH TEPMOAMHAMHMKH, 3aKOH COXpPAHEHUSA
SHEPruuM B TEIUIOBBIX TIpoIeccax), MPU 3TOM HCHOJIb30BaTh MaTeMaTUYeCcKOe
BBIPOKEHHME 3aKOHOB, YKa3bIBaTh YCJIOBUS NMPUMEHHUMOCTH ypaBHEHHs MeHjeneeBa—
Kuaneiipona;

AHAIM3UPOBATh M OOBSACHATH JJICKTPUYCCKUE SIBICHUS, WCIOIB3Yys OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHMsI AJIEKTPUUECKOT0 3apsija,
3akoH  KysnoHa, mNOTEHIMAIbHOCTh  3JEKTPOCTATHUYECKOTO  MOJISA,  MPHUHIIMII
CYNEPIIO3UIUU JIEKTPUUECKHUX TOJEH, MPU 3TOM YKa3bIBash YCJIOBHS MPUMEHUMOCTH
3akoHa KynoHa, a Tak)ke NpaKTUYECKHW Ba)KHbIE COOTHOIIEHUS: 3akoHbl Oma st
ydacTKa IeNy U 171 3aMKHYTOM 3JICKTPUUYECKOM 1enH, 3akoH J[koyns—JIenna, mpaBuia
Kupxroda, 3akonsr apajes 1y 37aeKTposin3a);

OMHCHIBATh (DU3MYECKHUE MPOIECCHl U SBICHUS, MCIOIb3Ys BEIHMUMHBI: TIEpEMEIICHHE,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMbI TEJ, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
MOTCHIMATbHAS JHEPrus, KWHETHYECKas JHEPrusi, MEeXaHW4ecKas SHeprus, padora
CUJIbl, UEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, CHJIa TSKECTH, CHJIa YIPYroCTH, cuja
TPEHUsI, MOIITHOCTh, DHEPTHUSI B3aUMOJICHCTBUSA Tela ¢ 3eMieit BOIU3H €€ TOBEPXHOCTH,
SHEprusi ympyroi gegopMmanui MPYKUHBI, KOJIMYECTBO TEIUIOTHI, abCONIOTHAS
TeMreparypa Tena, padoTa B TEPMOJWHAMUKE, BHYTPECHHSSI DHEPIHsl HUACaTbHOTO
OJTHOATOMHOTO Ta3a, paboTa HMIIEATHHOTO ra3a, OTHOCUTENBbHAS BIAXKHOCTH BO3AYXa,
KIIJ waeanbHOro TEIJIOBOIO JIBUTATENs; HJIEKTPUUYECKOE TMOJIe, HANPSKEHHOCTh



JNIEKTPUYECKOTO MO, HAMPsSHKEHHOCTh MOJS TOYEUHOTO 3apsiia WM 3apsyKEHHOTO
nrapa B BaKyyMe M B JIUAJICKTPUKE, MMOTCHIIUAT YJEKTPOCTATHYECKOTO TOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, JJIEKTPOABIDKYINAS CUJA, CHJIA TOKA, HAIMPSHKCHHE, MOIIHOCTH TOKAa,
3eKTpUYecKass EMKOCTh IJIOCKOIO0 KOHIEHCATOpa, COMPOTUBICHHE ydacTKa LEMU C
MOCNe0BaTeNbHBIM M MapajUIeNIbHBIM  COEJIMHEHHWEM  PEe3HCTOPOB,  JHEPTHUd
AIIEKTPUIECKOTO TOJISI KOHJEHCATOPA;

OOBSCHATh OCOOCHHOCTH TMPOTEKaHWs] (U3HMYECKUX  SBJICHUM: MEXaHUYECKOE
IBUKCHHUE, TEIJIOBOC JBI)KCHHE YAaCTUI[ BEIIECTBA, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOE JBIKeHUE, Tu(dy3us, UCTIapeHHUE, KUTICHUE U KOHICHCAIIHS, TUTAaBICHUE
U KpUCTAUTM3allMs, HAIMPaBJICHHOCTb  TEIUIONEepeaud, dJeKTpHU3alus  Tel,
OKBUITOTCHIIMALHOCTH MMOBEPXHOCTHU 3aPSKEHHOTO TIPOBOIHUKA,

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJAHOW (DU3WYECKON BEITUYHHBI OT JIPYToMl C
UCIIONIb30BAaHUEM TPSMBIX U3MEPEHHH, MpH ASTOM KOHCTPYHPOBATh YCTaHOBKY,
dbuKkcUpoBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJE
rpadukoB ¢ y4€TOM aOCOIOTHBIX IMOTPEIIHOCTEN H3MEpEeHMid, NenaTh BBIBOJABI IO
pe3ynbTaTtaM UCCIIeOBaHMUS;

MPOBOAMTH KOCBEHHBbIE M3MEPEHUS (UINYECKUX BEIMYMH, IMPU HTOM BBIOMpATH
ONTUMAJBHBIA METOJ W3MEPEHUs, OLEHUBAaTh aOCOJIOTHBIE U OTHOCHUTEJIbHBIC
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUN;

IPOBOAMTH  OMBITHl [0 TPOBEPKE MPEAJOKEHHOM TUIOTE3bl: IJIAHUPOBATH
OKCIIEPUMEHT,  COOHMpaTh  OSKCICPUMEHTAIBHYIO  YCTAaHOBKY,  aHaJIM3UPOBAThH
MOJTyYeHHBIC PE3YJbTAThI U AENATh BBIBOJ] O CTATYCE MPEJIOKEHHOMN TUIIOTE3HL;
coOnronarh mpaBuia 0€30MacHOro Tpyjaa MPH MPOBEACHUU HCCICIOBAHUN B paMKax
y4eOHOr0 SKCIIEpUMEHTa, MPaKTUKyMa U y4eOHO-HCCIEeOBAaTeNbCKON U MPOEKTHOM
JESTEIbHOCTH C MCIOJb30BAaHUEM HU3MEPHUTENBbHBIX YCTPOMCTB M J1aDOpaTOPHOTO
o0opymoBaHus;

pemarh pacu€THhIE 3a7a4d C SBHO 3aJlaHHOM M HESIBHO 3a7aHHOW (u3nueckon
MOJICTIbIO: HAa OCHOBAaHMM aHAIM3a YCIOBHS OOOCHOBBIBATH BBIOOp (pHu3MUecKOn
MOJIETIM, OTBEYAIIeld TpeOOBaHUSAM 3a7aud, NPUMEHATH (OPMYNBI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTYyJaThl (PU3WYECKUX TEOPUH TMpH  HCIOJIb30BAHUU
MaTeMaTHYeCKUX METOJIOB pEIIEHUS 3aJad, MPOBOIUTH pacuéThl Ha OCHOBAHUU
UMEIONINXCA JAaHHBIX, AaHAIM3UPOBATh PE3YNbTaThl U KOPPEKTUPOBATH METObI
pelIeHus ¢ y4€TOM MOJIYYeHHBIX Pe3yIbTaTOB;

pelaTh Ka4eCTBEHHBIE 3aa4i, TPEOYIOe MPUMEHECHUS 3HAHUHN U3 Pa3HBIX pa3/ieioB
Kypca (DU3WKH, a TakKe WHTETpaliyl 3HAaHWA W3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAy4YyHOTO IIMKJa: BbICTpauBaTh JIOTHMYECKYIO LIETIOYKY PpacCyKICHHI ¢ omopod Ha
U3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUYECKNE 3HAHUSA 711 OOBSACHEHUSI OCHOBHBIX IIPUHIIUIIOB PabOThI
U3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIaJa POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE
HAayKW, B OOBSICHEHHE TIPOIECCOB OKPYKAIOIIEr0 MHpPA, B PA3BUTHUE TEXHHUKU U
TEXHOJIOTHI;

AHAIM3UPOBATh M OILGHUBATh TIOCJIEACTBUS OBITOBOM ¥  IPOU3BOJCTBEHHOM
NESTEIbHOCTH YeJIOBEKa, CBS3aHHOW ¢ (U3MUECKMMH TMPOIECCaMH, C TIO3HIIMA
IKOJIOTUYECKOU 0€30macHOCTH, MpEeICTaBICHUI 0 palroHAIbHOM



PUPOJIONIONB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJb30BAHUU JOCTIDKEHUNW HAyKH U
TEXHOJIOTHH JIJIs TaTbHEHUIIIEro pa3BUTHS YEJI0BEUECKOTO O0IIeCTBa;

MIPUMEHSATH Pa3JIMYHbIE CIIOCOOBI pabOThI ¢ HHPOPMAIHEH (HU3UIECKOTO COACPIKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX  TEXHOJOTHHA, TIPH  OTOM
UCIIOJIb30BAaTh  COBPEMEHHBIE  HMH(OpPMALlMOHHBIE  TEXHOJOTMHM  JUIsl  TOMCKA,
nepepaboTKU W TPEABSBICHHUS Y4eOHOM M HAay4YHO-TIOMYJSPHOW HHGOpPMAIIHH,
CTPYKTYpUPOBAaHHUS W HMHTEPHpETalud WHQPOPMAIUHU, MOIYYEHHON W3 pa3IHMYHbIX
HCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIyIaeMy0 HHPOPMAIIHIO U OIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U HA OCHOBE aHalu3a
HMCTOYHHKA WH(DOpMAIUH;

IPOSBISATH, OpPraHM3allMOHHBIE M IO3HABATENbHBIE YMEHHS CaMOCTOSATEIbHOIO
IpUOOpETEeHUs] HOBBIX 3HAHUUW B TIPOLECCE BBINOJHEHUS MPOEKTHBIX MU Yy4eOHO-
HCCIIEIOBATEILCKUX PadoT;

paboTaTh B TpYIIE C HUCIOJHEHHWEM pAa3JIMYHBIX COIMAIBHBIX POJeH, MIaHUPOBAThH
paboTy TpymIbl, palMOHATBHO PACIPEACTATh JEATEIBHOCTh B HECTaHAAPTHBIX
CUTYaIUsX, aJIcKBATHO OIICHUBATH BKJIA]] KKJIOTO U3 YYACTHHKOB I'PYIIIBI B PEIICHUE
paccmaTpuBaeMoil mpoOIeMbl;

NpOSIBIISATE MOTHUBAaMIO K Oyaymeld mpodeccHOHANbHON — NeATENhbHOCTH  TI0
CIENUATLHOCTSAM (PU3UKO-TEXHHUECKOTO MPODUIISL.

K xonmy obyuenust B 11 knacce npeIMEeTHbIE pe3ylbTaThl Ha YrIyOJIEHHOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLTNXCS YMEHHIA:

MOHUMATh POJb (U3UKK B HKOHOMHUYECKOHW, TEXHOJOTHYECKOW, COLMATBHOU U
TUYECKOU cdepax NesTeTbHOCTH YelOBeKa, POjb U MECTO (PM3UKU B COBPEMEHHOMU
Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMUU B MPAKTUYECKOMN AEATEIBHOCTH YEIOBEKA U
JaNbHEHIIEM  HAyYHO-TEXHUYECKOM  Da3BUTHHM,  3HAYEHUE  OIHCATEIBHOM,
CHCTEMaTH3UPYIOLIei, OOBSICHUTENBHON M NMPOTHOCTHYECKOW (GYHKUUN (usnueckon
TEOPUU — DIIEKTPOJAMHAMUKH, CHEIUAIBHON TEOPUHM OTHOCUTEIBHOCTH, KBAHTOBOU
busuky, ponb Gu3nYecKoi Teopuu B (HOPMUPOBAHHMH TPEACTABICHUN O (Pu3nuecKon
KapTUHE MHUpa, MeCTO (PU3MYeCKOW KapTUHBI MUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABIECHUN O IPUPOJE;

pa3nuyaTth YCIOBUS TNPUMEHHUMOCTH Mojenell (U3NYecKuX Tel U MPOLECCOB
(ABNIEHMIA): OIHOPOJHOE AJIEKTPHUECKOE W  OJHOPOJHOE MArHUTHOE  IIOJI,
rapMOHUYECKHE KOJIeOaHHs, MaTeMaTHUECKUH MAasTHUK, WACAIbHBIM IPYKUHHBIH
MasiTHUK, TApMOHUYECKHE BOJIHBI, HJCAIbHBIN KOleOaTeIbHbII KOHTYpP, TOHKas JINH3A,
MOJIEJIel aToMa, aTOMHOTO si[pa U1 KBAHTOBOW MOJIETIN CBETA;

pasnmuuath yclIoBUs (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (U3UYECKHUX 3aKOHOB,
MOHUMATh BCEOOIIMI XapakTep (yHIAMEHTANbHBIX 3aKOHOB M OTPAaHHMYEHHOCTH
MCIIOJIb30BAHUSI YACTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH DJIEKTPOMATHUTHBIE TMPOIECCHl U SBICHUS, HCIONbB3YS
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl DJIEKTPOJUHAMMKM U CHEHHUAIBHOM Teopuu
OTHOCUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUYECKOro 3apsna, cuia Amriepa, cuiia
JlopeHua, 3aKkOH JJIEKTPOMArHUTHOW WHAYKUMM, mnpaBuio Jlenma, cBa3p OJIC
CAMOMHJIYKIUU B 3JIEMEHTE D3JIEKTPUUECKON IIENMH CO CKOPOCTHIO M3MEHEHMS CHJIBI
TOKA, MOCTYJaThl CIELHATIBbHON TEOpUN OTHOCUTENBHOCTH DWHILTEHA);



AHATM3UPOBATH U OOBSICHATH KBAHTOBBIC MPOIIECCHI U SIBICHUS, UCTIONB3YS MOJI0KECHUS
KBaHTOBOW (u3uku (ypaBHeHue OWHIITeHHA M1 (porodddexTa, MepBbIi U BTOPOM
nocTynatel bopa, IpUHINIT COOTHOIICHUS HeompeaenéHHoctel ['eiizenOepra, 3aKOHBI
COXpaHEHHMsI 3apsIOBOr0 U MacCOBOI'O YMCENl U SHEPIUU B SAEPHBIX PEAKLMAX, 3aKOH
pPaaIuoaKTUBHOTO pacraja);

OTHCHIBATh (PH3UYECKHE TPOIECCHI U SIBICHHUS, UCIIONIb3Yys BEIMUYUHBL: HAPSHKEHHOCTD
JMEKTPUYECKOTO  MOJI, TMOTEHIHWal  DJEeKTPOCTaTUYECKOro  TOJs,  Pa3HOCTb
MOTEHILIMAJIOB, 3JIEKTPOJBIKYIAS CHJIA, MHIYKIUS MarHUTHOTO IIOJI, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JIEKTPOJBMIXKYILAS CHJIA CAMOWHIYKIIHH,
SHEPrUsi MAarHUTHOTO TOJISI TPOBOJHUKA C TOKOM, PEISITUBUCTCKUN HMMITYJIbC, MOJHAS
SHEPTusl, SHEPrus MOKOs CBOOOIHOM YaCTUIIBI, SHEPTHUS U UMIYJIbC (DOTOHA, MACCOBOE
YHCIIO U 3apA[ sApa, SHEPTUsS CBA3M s1pa;

OOBSCHATH OCOOCHHOCTH TIPOTEKAHUSA (PU3UUECKHX SIBICHHUM: AJICKTPOMAarHUTHAS
WHAYKINSI, CAMOUHIYKIIUS, pe30HaHC, nHTepdepeHIus BOJIH, TudpaKius, TucCIepcus,
NOJTHOE BHYTpEHHee oTpaxkeHue, (potoanekrpuueckuit apdexr (poroaddekr), anpda-
u Oera-pacmaapl  sAep, TramMMma-m3IydeHHe saep, (UINYECKUE  MPUHIUIIBI
CHEKTPaJIbHOTO aHaliu3a U paboThI Jlazepa;

ONpEeNENATh HAlPaBICHUE WHIYKIMA MarHUTHOTO TOJIA MPOBOJHHMKA C TOKOM, CHJIbI
Awmmnepa u cunel JIopeHiia;

CTpPOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOM JMH30H, H
pPacCUUTHIBATh €0 XapaKTePUCTUKU;

IMPUMEHSTh OCHOBOIIOJIAraloN[ie aCTPOHOMUYECKUE MOHSTUS, TEOPUU U 3aKOHBI JUIS
aHaiM3a W OOBSICHEHUS (UINYECKUX MPOILECCOB, MPOUCXOASIIIMX B 3BE3/aX, B
3BE3HBIX CHCTEMax, B MEXKIaJlaKTUYeCKOH cpese; JBM)KEHUS HEOECHBIX —Ted,
SBOJIIOIIMH 3BE3 U BeeneHHoi;

IPOBOJIUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUIA, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTATHI
MOJIyYUEHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BUAE TIpadukoB ¢ Y4ETOM
aOCONIOTHBIX ~ MOTPEIIHOCTeH HM3MEpPEeHMi, JielnaTh BBIBOJALI IO  pe3ylbTaraM
UCCIIEJOBAHMSI;

IPOBOAUTH KOCBEHHBbIE M3MEPEHUs (PU3NYECKUX BEIMYMH, IMPH HTOM BBIOMpATH
ONTUMAIIBHBIA METOJ] M3MEpEeHHs, OICHWBAaTh aOCONIOTHBIE W OTHOCUTEIIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEpPEHUN;

IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEAJOKEHHOM TUIIOTE3Bl: IUIAHUPOBATH
JKCIIEPUMEHT,  COOMpaTh  3KCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJM3UPOBAThH
MOJTy4YEHHBIE PE3YJIbTAThl U JAeNaTh BBIBOJ] O CTaTyCE MPEJIOKEHHOMN TUIIOTE3bL;
OTKCHIBATh METOIbI MOJYUYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;

coOuoaTh mpaBmiia 0€30IacHOTO TpyAa NMPH NMPOBEJACHUU HCCIEAOBAaHHMNA B paMKax
y4eOHOro SKCIEpUMEHTa, MPaKTUKyMa U y4eOHO-HCCIIEeOBAaTeNbCKON U MPOEKTHOM
JeSITEIbHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
00opyIoBaHus;

pemiaTh pacy€THBIE 33Ja4d C SBHO 33aJaHHOM W HEABHO 33JaHHOW (U3UYECKOM
MOJIENIbIO: Ha OCHOBAaHMM aHajM3a YCIOBHUS BBIOMpATh (U3WYECKHE MOJIENH,
OTBevarolie TpeOOBAHUAM 3a/1a4H, TPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
MOCTYNIaThl (PU3WYECKUX TEOpUH MPH HCIOIb30BAHUM MaTeMaTUYECKUX METO/0B



pemieHus 3ajad, MOPOBOAUTH pacdy€Thl HAa OCHOBAaHUU HMEIOLIUXCS JIaHHBIX,
AHAIM3UPOBATh PE3YIbTAaThl U KOPPEKTHPOBATh METONbI pEIIEHUS ¢ Y4ETOM
MOJTyYEHHBIX PE3yIbTaTOB;

penaTh Ka4eCTBEHHBIE 3aa4i, TPEOYIOe MPUMEHEHUS 3HAHUIN U3 Pa3HBIX Pa3/ieioB
Kypca (M3MKH, a TakKe HHTEerpaluy 3HaHWM W3 JPYrHuX MPEeIMETOB €CTECTBEHHO-
HAy4YHOTO IIMKJa: BbICTpanBaTh JIOTHMYECKYIO ILIETIOUYKY PpacCyKICHHI ¢ omopod Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHHUS,

MCIIOJIb30BaTh TEOPETUYECKNE 3HAHUS 711 0OBACHEHUS! OCHOBHBIX IIPUHIIUIIOB PabOThI
U3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HAayKH, B OOBSICHECHHE TIPOIECCOB OKPYKAIOIIEr0 MHpPA, B PA3BUTHUE TEXHHUKU U
TEXHOJIOTHI;

AHAIM3UPOBATh M  OILIGHWBATh TIOCJIEACTBUS OBITOBOM ¥  IPOU3BOJCTBEHHOM
NESITEIbHOCTH 4eJOBEKa, CBS3aHHOW ¢ (U3MUECKUMU TMpolleccaMu, C TO3MIMMA
IKOJIOTHUYECKOU 0€30IacHOCTH, MpEeICTaBICHUI 0 paloHaIbHOM
MPUPOIOTIONB30BAaHUH, a TAKXKE Pa3yMHOM HCIOJB30BAHUU JOCTIDKCHUNW HAyKH U
TEXHOJIOTHH JIJIs TaTbHEHUIIIEro pa3BUTHS YEJIOBEUECKOTO O0IIeCTBa;

NPUMEHSATH pa3InyHble CTIOCOO0BI paboThl ¢ HH(pOpMaIel (U3MIECKOro COJIEpIKaAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX  TEXHOJOTHHA, TIPH  OTOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMALIMOHHBIE  TEXHOJOTMHM  JUIsl  TOUCKA,
nepepaboTKU W TPEABSBICHHUS Y4eOHOM M HAay4YHO-TIOMYJSPHOW HHGOpPMAIIHH,
CTPYKTYpPUPOBAHHUS W HHTEPHpPETalud HWHPOPMAIMH, MOIYYCHHON W3 pa3IHMYHbIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIyIaeMy0 HHPOPMAIIHIO U OIEHUBATh €6
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M HA OCHOBE aHalu3a
HMCTOYHHKA WH(DOpMAIUH;

IPOSBISATh OpPraHM3allMOHHBIE M  [O3HABATENIbHBIE YMEHHS CaMOCTOSTEIbHOIO
NpUOOpETEHUs] HOBBIX 3HAHUUW B TIPOLECCE BBINOJHEHUS MPOEKTHBIX M Yy4eOHO-
HCCIIEIOBATEILCKUX PadoT;

paboTaTh B TpYIIE C HUCIOJHEHHWEM pAa3JIMYHBIX COIMAIbHBIX POJeH, MIaHUPOBAThH
paboTy TpymIbl, palMOHATBHO PACIPEACTSATh EATEIBHOCTh B HECTaHAAPTHBIX
CUTYaIUsX, aJIcKBaTHO OIICHUBATH BKJIAJ] K&KJIOTO U3 YYACTHHKOB I'PYIIBI B PEIICHUE
paccmaTpuBaeMoil mpoOIeMbl;

OpOSBIATE MOTHUBaLMI0O K Oyaymed mnpodeccnoHalbHON — N1eATENbHOCTH IO
CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (mudpossIe)
n/n NporpamMmabl Konrtpoabsnbsie IIpakTnueckue P
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/] IO3HAHUS ITIPUPOIbI
1.1 Hayunslii MeTOZ IO3HAHUS IPUPOLBI 6
Uroro no pazgeny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 CraTtuka TBEpIOTO TENA 5 1
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1
Uroro no pazgeny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU 15 1
3.2 Tepmoannamuka. TenaoBble MallIMHEBI 20 1
13 ArperaTHble COCTOsIHUS BeniecTBa. Da3oBbie 14 |

) EPEX OB

Hroro no pazgeny 49

Paznen 4. JIEKTPOJAUHAMUKA
4.1 DNeKTpruYecKoe moiie 24 1
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 1
43 Toku B pa3IuyuHbIX Cpeaax 6




Hroro no pazneny 54
Pazgen 5. PU3SHUECKHA MIPAKTUKYM
5.1 Pu3NYECKU IPAKTUKYM 16 16
Uroro no pazgeny 16
PesepBHOE Bpems 10
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/ (undpossbie)
NMPorpamMmbl Koutpoabsnbie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Paznen 1. JIEKTPOIUHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DJIEKTpOMAarHuTHasE MHYKIHS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 MexaHU4YeCKHe KOJIeOaHuUs 10
2.2 DIeKTpOMarHuTHBIE KOJIeOaHus 15
23 MexaHnyeckue 1 3JIeKTPOMarHUTHbIE 10 )
BOJIHBI
2.4 Onrtuka 25 1
Hroro no pazneny 60

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

3.1 OcnoBbsl CTO 5 1
Uroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmnyckyisipHO-BOJHOBOM yainu3m 15

4.2 ®dusuka atoma 5

43 ®u3rKa aTOMHOTO S7pa U dJIEeMEHTapHbIX 5

YACTHIL




Hroro no pazneny

25
Paznea 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHU3IUKU 12
Uroro no pazgeny 12
Pazznen 6. PUSHUECKHUM TIPAKTUKYM
6.1 DuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zaius u 00o0meHne
71 IIPEIMETHOTO COAEP KAHUSI U OIBITA 15
’ NEeSTeNIbHOCTH, TPHOOPETEHHOTO MPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
N KouunyecTBO 4acoB DJIeKTPOHHbIE
: Tema ypoka HMara uudposbie
n/n Konrtpoabnbie  IIpakTnueckue
Bcero H3ydeHusi  o0Opa3oBaTeJIbHbIEC
padoTsbI padoThI pecypenr
| ®duszuka — pyHIaMeHTaIbHas HayKa O 1
pupoJie
5 HayuHblii MeTOZI TO3HAHUS U METOBI 1
UCCIIeIOBaHUS (PU3NYCCKUX SIBICHUI
DKCHEPUMEHT U TEOPUS B IIPOLIECCE MO3HAHUS
3 npupoabl. HabnrogeHne u S3KCepuMeHT B 1
¢buznke
4 Crnioco0Os1 n3mMepeHus: GU3NIEeCKUX BEIIMYNH 1
5 AOCom0oTHAS U OTHOCUTENbHAS TIOTPEITHOCTH |
U3MepeHuil PU3NIECKUX BETUUNH
MopenupoBanue B pusuke. Poias u mecto
6 ¢bu3ukn B OpMUPOBAHUN COBPEMEHHOM 1
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKON
eITeIbHOCTH JII0ICH
Mexanunueckoe asmxenue. CrucremMa oTcueTa.
7 OTHOCHUTEIBbHOCTE MEXAHUYECKOTO IBHKECHUS. 1
[Tpsimast u oOpaTHas 3aa4u MEXaHUKH
Paanyc-BekTop MatepraibHON TOYKH, €TO
2 MIPOEKLNUU Ha OCU KoopauHaT. TpaekTopus. 1
[Tepememienue. Cxkopocthb. X mpoekiu Ha
OCH KOOpAUHAT
9 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE. 1




I'padmueckoe onrcanne paBHOMEPHOTO
IPSMOJIMHEHHOTO ABHKCHUS

10

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEM.
Pewenue 3anau

11

HepaBnomepnoe aBuxkenne. MrooBeHHas
cKopocTh. Yckopenue. [Ipsamonuneitnoe
JBUKEHHE C TIOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onucanme MpIMOTUHEHHOTO
JBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobOoaHOe mazieHne. Y CKopeHrue CBOOOHOTO
najieHus. 3aBUCUMOCTb KOOPJIUHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHU U UX rpaduku

14

JIBu>keHue Tena, OpOIIEHHOTO MO/ YTJIOM K
TOPU30HTY

15

Kpuonuneiinoe nBuxenue. [[BrmxeHue mno
OKPY>KHOCTH. YTJIOBasi U JUHENHAsA CKOPOCTbh.
[Tepuon u wacrota. lleHTpocTpeMUTebHOE 1
MOJIHOE YCKOPEHUE

16

KonrtponsHas padora no teme "KunemaTnka"

17

IlepBbiif 3akoH Hprorona. MHepunanbHabie
cucremsl orcuéra. [IpuHnun
OTHOCHUTENBHOCTH [ anmues.
HewnnepuuanbHble CUCTEMBI OTCYETA

18

Cuna. PaBHoneiicTBytomas cuia. Bropoit
3axoH Herorona. Macca

19

B3aumoneiictBue ten. Tperniil 3aKoH
HrroTrona

20

IIpuHnun cynepnosunuu cui. Pemenne 3anau




Ha [IpUMEHEHUE 3aK0OHOB HbroTOHa

3akoH BCCMHUPHOI'O TAT'OTCHUA.

21 DKBUBAJICHTHOCTh IPABUTAIMOHHON U
MHEPTHOU MaccChl

” Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
MaJICHUs
JIBu>keHre HeOSCHBIX Te U UX

23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOpoCcTh. 3akoHbI Keriepa

24 Cuna ynpyroctu. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupoaa v BUIIbI CUIT TPEHUA.

25 JIBM>KeHUE B )KUIKOCTHU U Ta3e C YYETOM CHJIbI
CONPOTHUBIIEHHUSI CPEBI

26 JaBnenue. [ 'napocraTuueckoe JaBjICHUE.
Cuna Apxumena

7 AbcomotHO TBepaoe Teino. [TocTynarensHoe
Y BpallaTelibHOE JBUKEHUE TBEPOrO Tela

)3 MOMEHT CUJIbI OTHOCUTEIBHO OCH BPAILLEHHUS.
[1neqo cumsbl
CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPIOMY

79 teny. LleHTp TsbkecTu Tena. Y cioBus
paBHOBECHSI TBEPIOTO Tena. Busl
paBHOBECHS

30 Pemenue 3anau

31 Kontponbras padota nmo teme "JIunamuka.
Cratuka TBepaoro tena'"

1 Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI

MaTCpHaJIbHBIX TOUCK. HGHTp MacC CUCTEMBI




MaTepHaanbe TOYCK. TeopeMa O IBUXKCHUHU
IIEHTPa Macc

33

NMMItynbsc cuiibl ¥ M3BMEHEHUE UMITYJIbCA TENa.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUYKEHUE

34

MOMEHT UMITyJIbCa MAaTEPUATBLHON TOUKH.
[IpencraBienue o cOXpaHEHUU MOMEHTA
HUMITYJIbCa B ICHTPAJIBHBIX IMOJIAX

35

Pemrenue 3agau

36

PaGora cuibl Ha MaJIOM U HA KOHEUHOM
nepemenieHun. I'paguueckoe npeacraBieHne
paboThI cHTbl. MOIITHOCTE CHITBI

37

Kunernueckas sueprus. Teopema 06
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepUalbHOU TOYKH

38

[ToTeHunanpHble U HEMOTEHIIUAIBHBIE CHUJIIBL.
[TorenmmanesHas sHeprus. Bropas
KOCMHUYecKasi CKOPOCTb

39

Tpetbst KocMuueckast ckopocTb. CBs3b
paboThl HEMOTEHLUATBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKOM dHeprun
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHUYECKOU SHEPTUU

40

Ynopyrue u Heynpyrue CTOIKHOBEHHUS.
VYpaBHenue bepHyiu s uieanbHOM
KHUJKOCTU

41

KonTpomnpHas pabota mo Teme "3aKoHbI
COXPAHEHHUS B MEXaHUKe"




Pa3BuTue npeacraBieHuii 0 npupoe

42 TernoTsel. OcHOBHBIE nonokeHnst MKT.
Huddysus. BpoyHoBckoe nBUKEeHHE
Crpoenue ra3000pa3HbIX, JKUIAKUX U TBEPIBIX

43 TeJl. XapakTep ABUKECHUS U B3aUMOJICVCTBUS
YacTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB).

44 KonuuectBo BemectBa. [locrossnnas
ABoraapo

45 Temneparypa. TemnoBoe paBHoBecue. [lkana
Lenscus

46 Pemenue 3agau

47 Wneanpupiii ra3. 'a3oBble 3aKOHEI

43 VYpasaenue MenzaeneeBa-Knaneiipona.
Pemrenue 3agau

49 AOcomoTHas Temnepatypa. 3akoH JlanpToHa

50 W3omporeccsl B uaeaabHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 I'padmueckoe mpencTaBiIeHNE U30MPOILIECCOB:
n30TepMa, U30X0pa, u30dapa

52 OcHoBHoe ypaBHeHne MKT

53 Pemrenue 3agau
CBs3b a0CONIOTHOI TeMmepaTypbl

54 TEPMOJAMHAMUYECKON CUCTEMBI CO CpEeIHEH
KMHETUYECKOM SHEPrUueH MoCTyNnaTeIbHOT0
TEIJIOBOTO ABM)KCHUS €€ 4aCTHIL

55 O06001IeHre U cUCTEMaTU3aIMs 3HAHUI 110

Teme "OcuoBsl MKT"




56

KonTponpHas padora o teme "OCHOBBI
MKT"

57

TepMmoanHaMHuueckas cucTema. 3alaHue
BHEIIHUX ycsioBui Juist T/ cucreMsl.
Buelnne 1 BHyTpEHHUE ITapaMETPBI.
[Tapametpsl T/] cuctemsl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONMCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

HynesBoe Hauano TepMOAUHAMUKH.
CamonpousBonbHas penakcanus T/l cuctemsl
K TEILUIOBOMY PaBHOBECHIO

59

Mopenp nieanbHOro ra3a B TepMOJIUHAMUKE.
VYcnoBus TpUMEHUMOCTH 3TOM MOJEIHU

60

VYpaBuenue Menpaeneesa-Knanelipona u
BBIpaXEHHE JIJIsl BHYTPEHHEH SHEPTUu

61

BeIpaxxeHue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOI'0 HJI€aJIbHOIO Ta3a.
KBasucraTnueckue u HECTATHYECKUE
IIPOLIECCHI

62

DnemMeHTapHas padoTa B TEPMOJAMHAMUKE.
Brruncnenme paboTsl 1o rpaduky mpoiecca
Ha pV-nuarpamme

63

Terutonepenaya kak crnocod U3MEHEHHUS
BHyTpeHHel sneprun T]1 cucremsl 6e3
COBEpILICHHSI pabOThI

64

KOHBGKHI/IH, TCIIOIMPOBOJHOCTD, U3IYUCHUC

65

KonnuectBo tennorel. TennoéMKocTs Tena.
VY nenbHas ¥ MOJIIpHAs TEIJIOEMKOCTH




BellleCTBA. Y AeabHas TeliIoTa CropaHus
TOIIJIMBa

Pacuér xonuyecTBa TEIUIOTHI IIPU

66
Teronepeiaye

67 [Tonsitue 06 amnabaTHOM mporecce. [lepBrrii
3aKOH TEPMOIUHAMUKHI
KomnmdaecTBo TemnoThl u paboTa Kak Mepbl

68 W3MEHEHUs BHYTpeHHeH sHeprun T]]
CHCTEMBI
BTopoli 3aKk0H TEpMOIMHAMUKY IS

69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoOpaTuMocTh IPpUPOTHBIX TPOIIECCOB

70 [Tpuniune gerctBus TermaoBbix MamuH. KIT/]

71 MaxkcumansHoe 3Hauenue KIIJI. Iukn Kapnao

72 Pemenue 3agau
OKOJIOTHYECKHE aCIEKThI UCIIOJIb30BaHN

73 TEIUIOBLIX ABUTrarTeiiel. TermioBoe
3arpsi3HEHUE OKPYKAIOMIEH CPeIbl

74 Pemenue 3amau

75 O0001IeHrEe U cUCTEMAaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TenaoBeie MalIMHbI"

76 KontponbHas padoTa mo teme
"Tepmonunamuka. TenaoBele MalIMHbBI"
[Tapoobpa3zoBaHue ¥ KOHICHCAIIHSI.

77 Hcnapenue u kunenue. Y neiibHas TEILUIOTA
napooOpa3zoBaHus

73 HaceimenHpie 1 HEHACHITIICHHBIE TTapHhI.

KauecTBeHHAs 3aBUCUMOCTD INIOTHOCTH U




JABJICHUS HACBIIIEHHOTO Mapa OT
TEeMIIEpaTypbl, UX HE3aBUCUMOCTh OT 00bEMaA
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEpPaTyphl KUTIEHUS OT JAaBJICHUS B
KHUJKOCTH

BrnaxxaocTs Bo3ayxa. AGCOTIOTHAS U

7 OTHOCHTEJbHAs BIAXKHOCTb

80 Pemenue 3anau
Teépnoe Teno. Kpucrannuueckue u

81 amopdHbIe Tema. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

22 [InaBnenue u kpucraumsanus. Y gejbHast
terioTa miasneHus. Cyoaumarus
Hedopmaruu TBEpOTO Tena. Pactsikenne u

83 cxarue. Casur. Monyins FOura. Ilpenen
ynpyrux aegopmanuit
TermnoBoe pacuiMpeHne >KUAKOCTEN 1

84 TBEPABIX T€J. AHTAPMOHU3M TEILIIOBBIX
KoJeOaHuil 9acTHUIl BEIIeCcTBa

25 [IpeoOpazoBanme sHepruu B (ha30BBIX
nepexoax

86 YpaBHEHHE TEMIOBOTO OamaHca

87 Pemrenue 3agau
IToBepxHOCTHOE HaTskeHue. KanwispHsie

88 aBJIeHUs. J[aBneHue noj UCKpUBIEHHOU
MOBEPXHOCTHIO KUJIKoCcTH. Dopmyrna Jlannaca

29 O06o0uIeHre 1 cucTeMaTH3aIus 3HaHUH 110

TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.




®da3oBbIe Iepexoab"

KontponbHas padoTa o Teme "ArperaTHsie

%0 cocTosiHuA BemecTBa. @a3oBble nepexoabl”
DnekTpu3anus Tel U €€ MpOosSIBICHUS.

91 DJekTpuyeckui 3apsa. [[Ba Buna
JNEKTPUYECKUX 3apsanoB. [I[poBogHuKH,
JTUAJIEKTPUKU U TTOJTYIIPOBOJHUKHI

9 DJIeMEHTapHBIN ANEKTPUUECKUH 3apsi. 3aKOH
COXpaHEHUs 3JIEKTPUUYECKOTO 3apsia

93 B3anmoneiicteue 3apsanoB. Toueunsie
3apsaasl. 3akoH Kynona

94 Pemrenue 3agau

95 Dnektpuueckoe noine. Ero aeiictBue Ha
ANEKTPUYECKHUE 3aPsI/IbI
Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.

96 [TpoOuslii 3apsia. JIuHuM HAPSHKEHHOCTH
aNeKTpudecKoro nosst. OqHOpoIHOE
ANEKTPUYECKOE T10JIE

97 [ToTeHIIManbHOCTh 3JIEKTPOCTATUYECKOTO
1oJis. Pa3HOCTh MOTEHIMATIOB U HAIIPSLKEHUE
[loTenumanpHas SHEPrUs 3apsia B

98 3JIEKTPOCTATHYECKOM MoJe. [ToTenuman
3IEKTPOCTATUYECKOTO MO

99 CBs13b HaNPSKEHHOCTH MOJIS1 U Pa3HOCTH
MIOTEHLIMAJIOB JUISl 3JIEKTPOCTATUUECKOTO OIS

100 [IpuHIUI Cyneprno3uuu JIEKTPUIECKUX

noJieu

101

Pemrenue 3agau




102

[Tone Toueunoro 3apsaa. Iloxe paBHOMEpHO
3apsoKeHHOU cephl

103

[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
mapa. Ilone paBHOMEpPHO 3apsSKEHHOMN
0eCKOHEYHO! TIOCKOCTH

104

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsiiOB

105

JIMBIIEKTPUKY U TIOTYITPOBOAHUKY B
ANEKTPOCTATUYECKOM I10JI€

106

Kongencarop. DneKTpoEMKOCTh
KOHJICHCATOPa. DIEKTPOEMKOCTD IIIIOCKOTO
KOHJICHCaTopa

107

[TapamiensHOE COCTMHEHNE KOHACHCATOPOB

108

IlocnenoBareabHOE COCIUHECHIE
KOHACHCATOPOB

109

OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

110

Pemrenue 3agau

111

JIBro>keHue 3apsKEHHOM YaCTHULIbI B
OJIHOPOJHOM 3JIEKTPUUECKOM I10JIE

112

Pemrenue 3agau

113

O000111eHE ¥ CUCTEMATH3AaIUs 3HAHUH 110
Teme "DnekTpudeckoe mnoie"

114

KonrponsHast pabora o Teme
"OnexTpuueckoe noiue"

115

Cuia toka. ITocTogHHBIN TOK. Y CII0BUA
CYIIIECTBOBAHUS TTOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116

Hcrounuku Toka. Hanpsoxenne nu 9/1C




3axon OMa 1 ydacTKa LEMu.

17 DJIEKTPUYECKOE CONTPOTUBIICHUE !
3aBUCHUMOCTbH CONPOTUBIICHUS OJJHOPOAHOTO

118 MPOBOJHUKA OT €0 JJIMHBI U TJIOMIA N 1
MONEPEYHOr0 CEYCHUS

119 VY enbHO€E CONPOTHBIICHUE BEILIECTBA. 1
Pemrenue 3agau

120 [TocnenoBarenbHOE, MapalIeTbHOE, 1
CMEIIIaHHOE COCIMHEHNE MPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX IEKTPUIECKUX 1
neneit. [IpaBuna Kupxroda

122 Pemrenue 3agau 1

123 PaGora anekrpudeckoro Toka. 3akoH J[koys 1
—Jlenna

124 Pemtenue 3agau 1

125 MOUIHOCTB 3JIEKTPUYECKOT0 TOKA. TermoBas 1
MOIIHOCTb, BbIJIENIIEMAasi HA PE3UCTOPE

126 Pemenne 3anau 1

127 OJ1C u BHyTpEeHHEE CONPOTUBIICHUE 1
HCTOYHHKA TOKA

128 3akon Oma 17151 TOJTHOM (3aMKHYTOI) 1
AJIEKTPUYECKON LIeTH

129 Pemenne 3anau 1

130 MoniHoCTh HCTOUYHHUKA TOKA 1

131 Kopotkoe 3aMbikanne 1

132 Konpaencarop B 1ienu moCcTOSIHHOTO TOKa 1

133 Pemenue 3agau 1




Pertennie 3agau mo reme "lIlocToOSHHBIH

134 . "
ANEKTPUYECKUI TOK

135 Pemenue 3anau no teme "IlocTostHHBIM
AIEKTPUUYECKUNA TOK"

136 Pemrenue 3agaud mo treMme "IlocToOSHHBIN
AJIEKTPUYECKUM TOK"

137 O06o0011IeHre U cUCTeMaTU3alus 3HaHUN 10
teme "[loCTOsTHHBIN 3EeKTpUYEeCKU TOK"

138 KonTponbnas padota o Teme "TlocTosTHHBIN
AIEKTPUUYECKUNA TOK"
DneKTpuueckas MPOBOAUMOCTh PA3IUYHBIX

139 BEIIECTB. DJICKTPUUECKUN TOK B METAJIJIaX.
CBepXpoBOAMMOCTh
DNEeKTPpUYECKHUI TOK B pacTBOpax U

140 paciuiaBax 3JIEKTPOJIUTOB. 3aKoHbI Dapazaes
TUTSL AIIEKTPOJIHM3a

141 DneKTpuuecKui TOK B raszax. Ilnazma

142 DJIEKTpUYECKUH TOK B BakyyMe. BakyymHbIie
PpUOOPHI

143 DNEKTPUUECKUN TOK B MOIYIPOBOJHUKAX

144 [TomynipoBOTHUKOBBIE PUOOPHI
OuU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHue cuiibl TOKa U HAPSIKEHUS B
L[ENU TTOCTOSIHHOTO TOKA MPU OMOIIH

145 AQHAJIOTOBBIX U ITU(POBBIX U3MEPHUTEIBHBIX

npuOopoB" win "3HaAKOMCTBO ¢ IUPPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHus: GPU3NIECKUX BEITMUUH TPH




MTOMOUIY KOMITbIOTEPHBIX JATYUKOB"

146

®usnyeckuil mpakTukyM 1o teme "M3ydyenue
HEPABHOMEPHOI'O JBUKEHHUSI C LIENIBIO
olpezeNIeHus MTHOBEHHOU ckopocTu"

147

DuU3NYECKU MPAKTUKYM 10 TEME
"M3MmepeHue yCKOpeHus Ipu IPSIMOIMHEUHOM
PaBHOYCKOPEHHOM JIBH>KEHUU IO HAKJIOHHOM
mockoctn" unu "UccnenoBanue
3aBUCUMOCTH IIyTU OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JIBH>KCHHUU"

148

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenune yckopeHust CBOOOHOTO
najgeHus" win "N3yuenue ABUKEHU Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

149

®usnyeckuil mpakTukyM 1o teme "M3ydyenue
JBUKEHUSI TeJIa 110 OKPY>KHOCTH C
MOCTOSHHOM MO MOJYJIIO CKOPOCTBIO" Min
"UccnenoBanue 3aBUCUMOCTH IIEPHOJIA
oOpaleHnss KOHUYECKOro MasTHUKA OT €ro
napamerpos"

150

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHune paBHOAECUCTBYIOLIEH CUIIBI TPU
JBMKEHUH OpycKa 10 HaKJIOHHOW TUIOCKOCTH"
niu "IIpoBepka runoTe3sl 0 HE3aBUCUMOCTHU
BPEMEHU JIBHKEHUS OpycKa M0 HaKJIOHHON
IJIOCKOCTH Ha 3aJIaHHOE PacCTOSHUE OT €r0
Maccsl”

151

®u3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMMOCTH CUJT YIIPYTOCTH,




BO3HHUKAIOIIUX B PYKUHE U PE3HHOBOM
oOpasrie, oT ux nedopmaruu" wim "M3yueHue
TBYDKEHUS CHCTEMBI T, CB3aHHBIX HUTBIO,
MIePEKUHYTOM uepe3 IErKuii 610K"

152

®u3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue kodhduiiuenTa TpeHus mno
BEJIMYMHE yTII0BOT0 KO3 UIIMEHTA
3aBucuMocTtu FTp(N)" wim "HccnenoBanue
IBUKEHHs OpYyCKa MO0 HaKJIIOHHOW TIOCKOCTH
C IEpeMEeHHBIM K03(PhUTIMEHTOM TpeHUS" WITH
"N3y4yeHue qBUKEHUS Ipy3a Ha Baly €
TpeHuem"

153

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue yciaoBU paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpalleHus"
nin "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPIOTO TENNA, UMEIOLIETO
IJI01LIa b OTIOPHI"

154

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHue ummynbca Tejaa 1o TOpMO3HOMY
nytu" win "M3mepenne cuilbl TIru, CKOpoCcTH
MOJIENIN SIIEKTPOMOOHIISE M MOIITHOCTH CHJIBI
aru" win "CpaBHEHUE U3MEHEHMS UMITYJIbCA
TeJla ¢ UMIYJIbCOM CHUJIBI" UK
"HccnenoBaHue COXpaHEHHS! UMITYJIbCA MPU
ynpyrom B3aumozeicteuun' win "M3mepenue
KMHETUYECKOM SHEPruu Tejia 0 TOPMO3HOMY

IIyTH




155

dusnyeckuil npakTukym 1o teme "M3ydenue
M30TEPMHUYECKOTO Mpoliecca (PeKOMEH0BaHO
HCIonb30BaHue nudpoBoi maboparopun)"
iy "M3ydeHne n30X0pHOro mpoiecca’ uin
"N3yuenue n3obapHOTO IIporecca’ win
"IIpoBepka ypaBHEHHUs COCTOSHUA"

156

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue yaenbHON TEMI0EMKOCTH" WIIH
"HccnenoBanue npouecca OCTbIBaHUSA
BemecTsa" win "HccienoBanue aqnabaTHOro
npouecca” uim "M3ydyeHne B3auMoCBA3U
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATypPbl KUTICHUS
JKUIKocTen"

157

®usnyeckuil mpakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEN MCTIapeHUsl JKUIKOCTENH"
niu "M3MepeHue yaeapHOM TEII0ThI
I1aByieHus abaa" uinm "M3ydenue cBONCTB
HachIlIeHHBIX TapoB" uin "M3mepenue
a0COIOTHON BIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl mapoB B moMenennn'. Mamepenue
Kod(ppuImeHTa mMOBEpXHOCTHOTO HATSIKEHUS

158

@u3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmroeHue npeBpaiieHus SHEpTun
3apsKEHHOI0 KOHJIEHCATOPa B SHEPTHUIO
n3nydeHus ceeronuoaa’ wim "M3yuenue
MIPOTEKAHUs TOKA B LIETH, COAECpKAIEH
KoHAeHcaTop" uiu "Pacnpenenenue pa3HOCTH
MOTEHIIUAJIOB (HATIPSDKEHUS) PU




MIOCJIEAOBATEILHOM COSTUHEHUN
KOHJIEHCATOPOB"

®u3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue CMEIaHHOTO COEIMHEHUS
159 pesucropoB” niu "M3MepeHue yaeapHOro
COIIPOTHBIIEHUS IIPOBOJHUKOB" WIIN
"HccneqoBanye 3aBUCUMOCTH CHJIBI TOKA OT

HanpsHKEHUs U1 JJaMITbl HAKaTuBaHUs"

Du3nYeCcKuil IPAKTUKYM 110 TEME
"Habmonenue anmektponusa’ uim
"N3mepenue 3apsiia OTHOBAJIEHTHOIO HOHA"
160 ninn "UccienoBanue 3aBUCUMOCTH
COIIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temnepatypbl" uin "CHITHE BOJIbT-aMIEPHOMN
XapaKTEePUCTUKHU Auoaa"

PesepBHeIit ypok. O600ICHHE 1
161 cucTeMaTH3alis 3HaHUH 110 TEME
"KunemaTuka'

PesepBHeIitl ypok. O600ICHHE U
162 cucTeMaTHu3alus 3HaHUHU 110 TEME
"Tunamuka"

PesepBHeIit ypok. O600IICHHE 1
163 cHCTeMaTHu3alus 3Hanui no teme "CraTuka
TBEepaoro Tena"

PeseprubIil ypok. O600611eHIE 1
164 cucTeMaTH3als 3HaHui o TeMe "3aK0oHEI
COXPAHEHHUS B MEXaHUKe"

PeseprubIil ypok. O60011eHIE 1

165 .
cucreMaTus3anus 3Hagui mo treMe "OCHOBEI




MOJIEKYJISIPHOKHHETUYECKOU Teopun"

166

PeseprubIil ypok. O60011eHIE 1
CHCTEMAaTH3allus 3HaHUH 110 TeME
"TepmoanHamuka. TenaoBbie MalIUHbI"

167

PeseprubIil ypok. O60011eHIE 1
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"ArperaTHble COCTOSIHUS BelecTBa. @a3oBbie
nepexonr"

168

PeseprubIil ypok. O60011eHIE 1
CUCTEeMaTH3alusl 3HaHHU 10 TeMe
"Dnektpuueckoe nose"

169

PesepBHelit ypok. O600ICHHE 1
cCUCTEeMaTH3alusl 3HaHU 10 TeMe
"ITocTOSHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O600ICHHE 1
cucTeMaTu3anus 3HaHui 1mo teme "Toku B
paznuyHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KIIACC

N KoanuectBo yacos JIeKTPOHHbIE
) Tema ypoka Hara nugposbie
n/n Konrpoabnbsie IIpakruueckue
Bcero u3ydeHusi  oOpa3zoBaTeibHbIE
padoTsI padoTbl pecypes:
B3aumoelicTBUE MOCTOSITHHBIX MAarHUTOB U
1 MPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
I'mnote3a Ammepa
Bektop maruuTHON nHAYKIMU. [IpuHImn
2 CYNEPIIO3ULUN MarHUTHBIX NOJIeH. JIMHUK 1
MarHUTHOW UHIYKLIHHU
3 MaruauTtHoe 1nosje NPoBOJHUKA C TOKOM. 1
OnbIT OpcTena
4 Cuna Amnepa, e€ HanpaBJIEHUE U MOJYJIb 1
Pemenue 3agau 1
6 [Ipumenenue 3akoHa Amriepa. 1
DNeKTpOU3MepUTEIbHbBIE TPUOOPHI
Cuna JlopeHua, e€ HanrpaBlIeHUE U MOYJIb.
7 JIBrKeHUE 3apssKEHHOW YacTHULBI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3agau 1
9 PaGora cunel Jlopenna 1
10 Pemenue 3agau 1
1 MarsauTHoe 110JI€ B BEILIECTBE. |
®eppoMarHeTHKH, Mapa- U JuaMarHeTUKu
12 OcHOBHBIE CBOHCTBA (peppOMarHeTHKOB. 1




[Ipumenenue peppoMarHeTHKOB

13 Pemenue 3agay mo reme "MargutHoe nose"

14 Pemenne 3amau no reme "Marauraoe nose"

15 SIBlIeHUE AIEKTPOMAarHUTHOW MHIAYKIIUH.
IToTok BEeKTOpa MArHUTHON MHIYKIIMHU

16 OJ1C unayKIMu

17 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIUU
®dapanes

18 Buxpesoe snexrpuueckoe none. Toku Dyko

19 OJ1C uHAYKIUHN B ABUKYIIUXCS
MPOBOJIHUKAX

20 Pemenue 3agau

21 [IpaBuio Jlenna

” NunyktuBHOCTH. KaTyiika MHIYKTUBHOCTH B
LIEIHY IIOCTOSHHOTO TOKa

” SBnenne camonnaykiuu. IJ1C
CaMOWHIYKITUU

24 DHeprusi MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemenue 3agau

%6 O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH 110
Teme "DNeKTpoauHaMuKa"

7 KonTtponsHas pabora o Teme
"OnekTpoauHaMuka"

28 KonebarensHas cucrema. CBOOOIHBIE




konebanus. ['apMoHUYecKue KoeOaHus

Kunemarnueckoe u JUHAMHWYCCKOEC OITMCaHHuEC

29 KoJieOaTeIbHBIX JBHKCHUMN
DHepreTuyeckoe onucanue. Beios

30 JUHAMHYECKOTO OMMHMCAHUS TAPMOHHYECKUX
KOJIeOaHUH U3 WX YPHEPTETUIECKOTO U
KUHEMATHYECKOTO OIMMCAHUS

31 Ammuintyna u ¢a3za xonedanuit
[Tepuon n wactora konebanuii. [lepuon
MaJIBIX CBOOOIHBIX KOJI€OaHUN

32 MaTeMaTU4YeCcKoro MasTHuka. llepuon
CBOOOIHBIX KOJICOAHUI TTPYKHHHOTO
MasTHHKA

1 3aryxatomye KojaeoaHus. BeIHyK1eHHbIE
koyieOanus. Pe3onanc

34 ABTOKOIE0aHUA

35 Pemrenne 3agau

16 Ypoxk-koH(pepennus "MexaHn4uecKkue
KOJIeOaHMs B MY3bIKaJIbHBIX HHCTPYMEHTaX"

37 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
teMe "Mexannueckue Koiedbanus"

18 DIIeKTpOMarHUTHBIE KOJICOaHNs.
KonebaTenbHbIl KOHTYD
®opmyna Tomcona. CBsi3b aMIUTATYbI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIBI

TOKa B K0JIeOaTeTbHOM KOHTYpe




3aKkoH COXpPaHCHUS SHCPIrUr B U1CAJIbHOM

40
KOJIe0aTeIbHOM KOHTYpE
3aryxarolye 3JIeKTPOMarHuTHbIe KoeOaHusl.

41 BriHyX1€HHBIE JIEKTPOMAarHUTHBIC
KoseOaHus

4 ITepemennsbIii TOk. Pe3auctop u KoHaeHCcCaTOp
B I[ENIU TIEPEMEHHOTr0 TOKa

43 Karyika M"HIYKTUBHOCTH B 1IeNTU
MEPEMEHHOTO TOKa

44 3akoH Oma 11 2JIEKTPUUYECKOM 1enu
MEPEMEHHOTO TOKa
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMIUTUTYAHOE U ICMCTBYIONIEE 3HAUCHUE
CHUJIBI TOKA U HAIPSHKEHUS

46 Pe3oHaHc B aniekTpudecKoi enu

47 Pemenue 3agau
Wneansubrif Tpanchopmatop. [Ipoussonctso,

48 nepeaayda u moTpeOIeHUE IICKTPUISCKOW
SHEPTrUuu
DKOJIOTHYECKUE PUCKU TIPU MPOU3BOJICTBE

49 3neKTpodHeprun. KynbTypa ncnosib30Banus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU

50 Pemenue 3agau

51 Pemenue 3agau

57 O06o01IeHre U cUCTeMaTHU3alus 3HAHUN 110

Teme "DJeKTpOMarHuTHbIE KojebaHus"




MexaHnuyeckue BOJIHbL. XapaKTEePUCTUKU

53 MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Nudpaszsyk u ynprpassyk. [llymoBoe
3arpsiI3HEHUE OKPYIKaIOILIEN Cpebl

57 Pemmenue 3agau

58 DNeKTpOMarHuTHbIe BoJHBI. M3nyueHue
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
[Ixana 3meKTPOMarHUTHBHIX BOJIH.

60 [IprMeHeHue 3JIeKTPOMarHuTHHIX BOJIH B
TEXHUKE U OBITY
[IpuHLIUTIBI paIUOCBSI3U U TEIEBUACHUSI.

61 Paguonokarus. DneKTpoMarHuTHOE
3arpsiI3HEHUE OKPYIKaIOIEN Cpebl

& Kontponbhas padora mo teme "Konebanus u
BOJIHBI"

63 Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa

64 Peuienue 3a1au Ha mpUMEHEHUE 3aKOHA
NPSIMOJIMHEHHOTO paclpoOCTPAaHEHUsI CBETa

65 Ortpaxenue cBera. [nockoe 3epkaio.
Cdepuueckoe 3epkaio

66 [Ipenomnenue cBera. AGCONIOTHBIN U




OTHOCHTEJIBHBIN II0KA3aTellb IIPEJIOMIICHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbli yroi MOJHOTO BHYTPEHHETO
OTpaKCHHUS

Pemienne 3ala4 Ha MPUMCHCHUC 3aKOHOB

67 OTPaXKEHUS U MPETOMJIICHHUS CBETa

68 Xon nydeit B mpusme. Jlucnepcus certa.
CnoxHbIl cocTaB Oenoro csera. L{Ber

69 JInn3el. POKYCHOE PACCTOSIHUE U ONTHYECKAs
cuJa JIMH3bI

70 [TocTpoenne n3o6pakeHui B IMH3aX U UX
cucrtemax. Y BEJIMYEHHE JIMH3bI
Pewenne 3a1au Ha noctpoeHue

71 HN300pakKeHHH, MTOJTy4aeMbIX C IIOMOIIBIO
JIVH3

72 I'ma3 kak onruueckas cucrema

7 Pemenue 3amau. [Ipenensr npuMeHUMOCTH
reOMETPUYECKON ONTUKHU

74 CKOpOCTh CBETa M METOBI €€ U3MEPEHUS

75 Hucnepcus ceera

76 WNurtepdepenius ceeta

77 KorepenTHbie uCTOUHUKHU. Y CIOBUS
HAOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3agau

79 [Ipumenenue naTEpHEpEeHIINH

80 Hudpakmus cera




JudpakunonHas pemeérka. Y cioBue

81 HAOIIO/IEHUS TTIABHBIX MAKCUMYMOB

82 Pemenue 3agau

23 [Tonepe4HOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera

84 Pemenue 3anau

85 CBeTOBBIC ABJIICHUS B IPUPOJIE

26 O06o01IeHre U cUCTeMaTU3alus 3HAHUN 110
teme "OnTtuka"

87 KoHnTtponbHas pabota mo teme «OnTuka
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXAHUKH. 3aKOHBI IEKTPOJIUHAMUKH U
MPUHIIAIT OTHOCUTEbHOCTH

29 ITocTynatel cienuanbHOU TEOPUU
OTHOCHUTEJIbHOCTHU
[IpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAJL.
[IpeoOpazoBanus Jlopenma. Ycnosue

90 MPUYUHHOCTH. OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U
COKpAIleHHUE IJTUHBI

91 DHEPrus U UMITYJIbC PEIATUBUCTCKON
YaCTUILIbI

9 CBs13b Macchl ¢ SHEPTUEH U UMITYITBLCOM
PENATUBUCTCKON YaCTHUIIbI. DHEPTHS TOKOS

93 PaBHOBECHOE TEIIIOBOE U3IYyUYEHHE

94 3akoH cMemieHns Buna




95

T'unoreza M. Ilmanka o kBanTax. @OTOHBI

96 DHeprusi 1 UMIyJbC poToHa

97 ®otosdpdext. Onpitel A. I'. CTonerosa.
3akoHsbI hoTodPdexTa

08 VYpaBuenue DitHimTeitHa 175 GoTodddekxra.
"Kpacnas rpanuna" ¢porordpdexra

99 Hasnenue cBera. OnbiTel [1. H. JIeObenena

100 BoHoBEIE CBOMCTBA YaCTHIL
Bousnbl ne bpoiind. nuna Bosnsl 1e bpoiins

101 U pa3Mephl 00JIaCTH JTOKATU3AINH
JIBUKYIIIECS. YaCTHUIIBI

102 KopnyckynsipHo-BOIHOBO! Ayanus3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crenuduka usmMepeHuit B MUKPOMHUPE.

104 COOTHOILICHHS HEOTIPEAEIEHHOCTEN
['eitzenbepra

105 Pemenue rpaduueckux 3agad

106 Pemenue pacu€THbix 3a1au
KonTponpHas padora o Temam: "OCHOBBI

107 CTO", "KopmnyckyJspHO-BOJIHOBOI
nyanusm"

108 OMNBITHI IO UCCIIEIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas moaens aroma Pesepdopna

109 ITocrynatel bopa

110 Bunei ciektpoB. CekTp ypoBHEH 3HEPTUH




aToOMa BOJAOpOaa

111

CronTagHoe U BBIHYXXJICHHOC N3JIYUCHUC
CB€Ta

112

Jlazep

113

Hyxnonnas monens siapa [ eiizenoepra-
HBanenko. 3apsig 1 MaccoBO€ YUCIIO sAJIpa.
H3oTonbl. PagnoakTuBHOCTH

114

3aKOH paJu0aKTUBHOrO pacnana. CBoiicTBa
MOHU3HPYIOIIETO U3IIyYeHUs. Biausiaue
PaIMOaKTUBHOCTH Ha KUBBIEC OPTaHU3MBI.
Jo3umerpus

115

DOHeprus CBSI3U HYKJIOHOB B sipe. A nepHbie
cuibl. Jledekt maccol siapa. SnepHoie
peakmuu. Snepasie peakTopsl. [Ipobiaemsr
YIPaBIIsIEMOT0 TEPMOSIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE aCIEKTHI Pa3BUTHS sIIEPHON
SHEPIreTUKHU

116

MeToibl perucTpanyu U UCCIIeI0BaHUS
3JeMeHTapHbIX yacTull. DyH1aMeHTaIbHbIE
B3aUMOJICUCTBUS. bapnoHbl, ME30HBI U
nentoHsl. [Ipencrasinenne o CtanaapTHON
Mozenu. KBapk-TriitooHHast MOJIENb aIpOHOB

117

®usuka 3a npenenamu CTaHaapTHON
Mozenu. TéMHast maTepus v TEMHas SHEPTHUSL.
EnuHcTBO M3nveckoit KapTHHBI MUpa

118

Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMMH




119

[TpumMeHNMOCTh 3aKOHOB (DPU3UKH IS
00BSICHEHUS PUPOJIbI KOCMHUECKUX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIEeNOBaHUN

120

CoBpeMeHHbBIC ONTHYECKUE TEIECKOIIHI,
pazuoTenecKonsl, BHEaTMochepHas
ACTPOHOMHUS

121

Bun 38é31H0T0 HeOa. Co3Be3nusl, IpKUE
3BE3/1b], IJIAHETHI, UX BUAUMOE IBIIKCHUE

122

Conueunas cucrema. Conure. ConHeunas
aKTUBHOCTh. MicTounuk 3Heprun ConHua u
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jlnarpamma "cnekTpajbHBIN Ki1ace —
CBETUMOCTB"

124

3B€3[[BI rJIaBHOM IOCICa0BATCIBHOCTHU

125

Buyrpennee crpoenue 38€311. CoBpeMEHHbBIE
MPEJCTABICHUS O TPOUCXOKICHUH U
sporonny CoJIHIA ¥ 3BE34. DTambl )KU3HU
3BE3

126

Mineunsiii [1yte — Hama ['anaxktuka. Tunsl
rajJlakTUK. YEpHbIE OBIPBI B IAPAX TaTaKTUK

127

Bcenennas. Paciimpenne Beenennoil. 3akoH
Xa66ma. Teopust bonbioro B3pbIBa.
PenukroBoe uznyueHue

128

MacmrabHas cTpykrypa Beenennoii.




Meraranaktuka

129

Hepeménnsie mpobiieMbl aCTPOHOMUH

130

Du3n4eCcKuil IPaKTUKYM 110 TEME
"UccmenqoBaHue MarHUTHOTO IIOJIST
IMOCTOSIHHBIX MarHuToB" unu "McciegoBanue
CBOMCTB (heppOMarHeTUKoB" Uin
"UccneqoBanue AeHCTBUSA IIOCTOSHHOTO
MarHura Ha pamKy ¢ TOKOM"

131

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cunel AMnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIIepa OT CUJIbI TOKa"
unu "OnpeneneHre MarHuTHON MHIYKIIMY Ha
OCHOBE U3MEpEHHUs cuiibl Amrepa"

132

Du3n4ecKuil IPaKTUKYM 110 TEME
"UccnenoBanue sABI€HUS 3JIEKTPOMarHuTHOM
uHaykuu'" wim "OnpeneneHue HHIyKIUU
BUXPEBOTO MAarHUTHOTO TOJIs"

133

Du3n4ecKuil IPaKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUSA CAaMOMHIYKIIUN"
niun "COopka MOJENH JIEKTPOMAarHUTHOTO
reseparopa"

134

Du3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue nepuoia CBOOOIHBIX KoJeOaHui
HUTSHOTO U NPY>KMHHOI'O MasiTHUKOB"

135

DuU3NYECKU MPAKTUKYM 10 TEME
"TIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasiTHUKE"




136

Du3n4eCcKuil IPaKTUKYM 110 TEME
"HccnenoBaHue NeEpeEMEHHOIO TOKa Yepe3
MOCJIEA0BATEIBHO COEAUMHEHHBIE
KOHJICHCATOP, KaTyIIKY U Pe3UCTOpP" Uin
"UccnenoBanue pabOThl HICTOYHUKOB CBETA B
e EPEMEHHOTO ToKa"

137

®uznyeckuil NpakTukyM 1o teme "M3ydenue
napameTpoB 3BYKOBOM BOJTHBI"

138

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHue nokasaTesis IpeaoMIeHUs
crexsa" wnu "[lomyuenue n3oo6paxxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia U JIUH3bI"

139

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpuUMepe
xuakux muH3)" wim "M3Mepenne GokycHOTro
pacCTOsSIHUS PACCENBAIOIINX JINH3"

140

®uU3NYECKU MPAKTUKYM 10 TEME
"HaGmronenue audpakuun, nHTEpHEepeHInn
U ToJsipu3anuu ceera'

141

DuU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHne UMITYJIbCa U SHEPTUH
penATUBUCTCKUX YacTull (o gororpadusm
TPCKOB 3apsAKCHHBIX YaCTHUIl B MATHUTHOM
nose)"

142

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenne noctosiHHou [li1anka Ha OcHOBE




uccnenoBanus Gororddexra" uu
"UccmeqoBaHue 3aBUCUMOCTH CUIBI TOKA
yepe3 CBETOAMO]T OT HApPsKEeHUs "

143

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue cuekTpa pa3peskeHHOTo
aTOMapHOTO BOJIOPOJIa M U3MEPEHUE
noctosiHHOM Pundepra"

144

DuU3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue painoakTHBHOTO (hOHA C
MCII0JIb30BAaHUEM JI03UMETpa" Win
"M3yueHue noriomeHus 0eTa-4acTury
aTroMUHuEM"

145

DuU3NYECKU MPAKTUKYM MO TEME
"HaOaroneuus 38€31H0T0 Heba
HGBOOPY)KéHHBIM TJIa30M C UCIIOJIB30BAHUEM
KOMITbIOTEPHBIX IIPWIOKECHUN IS
OMpPCACIICHUSA IMOJIOKCHUA H€6GCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoyIapus 1 sipKue
3BE31b6l" win "HaOmroneHus B TENECKOI
JIyHbI, mUIaHET, TYMaHHOCTEN U 3BE3THBIX
CKorieHun"

146

O0001IcHNE U CHCTEMATH3aLKs 3HAHUI.
Ponw ¢usuku u actpoHOMUU B
9KOHOMMYECKOM, TEXHOJIOTHIECKOM,
COITMATbHOM M ATUYECKOH chepax
JIeITCIIbHOCTH YeI0OBEKa




147

O0001IcHNE U CHCTEMATH3aLMs 3HAHUM.
Ponb 1 MecTo pU3MKHU M aCTPOHOMHUH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

148

O0001eHre 1 cUCTEMATU3aIMs 3HAHU.
Pounb ¢puznueckoit Teopun B HopMupoBaHUH
npeCcTaBIeHUN 0 PU3NIECKON KapTUHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpA B
00111eM STy COBPEMEHHBIX €CTECTBEHHO-
HaY4HbIX IPEJCTABICHUN O IPUPOJIE

149

O0001IeHUE U CUCTEMATU3ALMS 3HAHUHN 110
teme "Kunemaruka"

150

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teMme "Kunematuka"

151

O00011IeHNE U CUCTEMATU3ALIMS 3HAHUN 110
teme "Jlunamuka"

152

O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 110
teme "Craruka TBepAoro rena"

153

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
TeMme "3aKOHBbI COXPAHEHUSI B MEXaHUKe"

154

O06o0011eHne U cUCTeMaTU3aIs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

155

O06o01IeHre U cUCTeMaTU3alus 3HAHUN T10
teme "Tepmoaunamuka. TemioBbie MamHbI"

156

O00011eHre U cUCTEMATU3ALMS 3HAHUH 110
TeMme "ArperaTHble COCTOSHUS BEILIECTBA.




®a30BbIe IEPEXOBI"

157

O0001eHre U cUCTEMATU3aLMS 3HAHUHN 110
Teme "DnekTpudeckoe mnoie"

158

O06o0011eHne U cUCTeMaTU3als 3HAHUH 110
teMme "[1oCTOSHHBIN 7eKTpUYECKUil TOK"

159

O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Toku B pa3nnyHbIX cpepax”

160

O0001IeHNe U cUCTEMATU3ALMS 3HAHUHN 110
TeMe "MarauTtHoe noie"

161

PesepBHeIil ypok. O600IICHHE 1
CHCTEMATU3aLMA 3HAHUH 110 TEME
"OneKkTpoMarHuTHasi MHAYKIus"

162

PesepBHeIil ypok. O600IICHHE 1
CHUCTEMATH3aLMs 3HAHUH 10 TEME
"Mexaundeckue koneoanus"

163

PeseprubIil ypok. O6001IEHNE U
cucremMatru3anus 3HAHHUHU 110 TEME

"DNIEeKTPOMAarHUTHBIE KOJICOaHUS'

164

PeseprubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allMs 3HaHHUH 110 TeMe
"MexaHU4YEeCKHE U IEKTPOMArHUTHBIE
BOJIHBI"

165

PeseprubIil ypok. O6001IeHNE 1
cucTeMaTtu3anys 3HaHui mo treMe "Onrtuka

166

PesepBHeIit ypok. O000IICHHE 1
cucTeMaru3anys 3HaHui 1o TeMe "OCHOBEBI




CTO"

167

PeseprubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allus 3HaHHU 110 TeMe
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

168

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

169

PesepBHeIil ypok. O600IICHHE 1
cucTeMaru3aius 3HaHui mo reme "duzuka
ATOMHOTO SIAPa U AJE€MEHTAPHBIX YACTHIL"

170

PesepBHeIil ypok. O600IICHHE 1

CHUCTEMATH3aIlMs 3HAHUHI 110 TeME " DIIEMEHTEI

actpoduzuxu”

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16
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