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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o gu3MKe Ha ypOBHE CpelHEero oOmero odpa3oBaHus pazpaboTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBI,
npencrasieHHbix B ®I'OC COO, a Takke ¢ yuérom (enepanbHO paboueil mporpaMMel
Bocniutanus ¥ Konnenuuu npenonaBanus yue6Horo npeamera «®dusnka» B 00pa3oBaTesIbHBIX
opramm3anusax Poccuiickoit  ®eaepanuu, peamu3yIOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
HPOTrpaMMBl.

[Tporpamma o ¢u3uke onpeaesser 00s13aTeIbHOE IPEIMETHOE COICPIKaHUE, YCTAHABIMBAET
PEKOMEHIYEMYIO [OCIIeI0BATEIbHOCTh U3YyUEHUS TEM U pa3/iesioB y4eOHOIo IpeaMera ¢ yuéToM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKM Y4eOHOrO MpoIecca, BO3PACTHBIX
ocobeHHOocTel oOyuwaromuxcs. IIporpamma no ¢usuke [a€r mnpeacTaBleHHE O LEJsX,
CoJiepKaHnu, OOIIeH cTpaTeruu oOydeHMs, BOCMUTAHUS M Pa3BUTHUS 00yUJaIOMIUXCS CPEACTBAMHU
yuebHoro npenmera «Pusnka» Ha yriryOJIEHHOM ypOBHE.

N3yuenne Kkypca (u3NKK yrayOnEHHOTO YpOBHS TO3BOJSIET pealn30BaTh — 3aJa4d
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B nporpamme 1o ¢usuke onpenenstorcs mIaHUpyeMble pe3yIbTaThl OCBOGHUS Kypca (pU3MKU
Ha YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHUs: JIMYHOCTHBIE, METAPEIMETHbIE, NIPEAMETHbIE (Ha
yri1yonéHHoM ypoBHe). HaydHO-MeTo10J0rHuecKoil OCHOBOM Ui pa3paboTKu TpeOOBaHUHM K
JMYHOCTHBIM, METANpEJIMETHBIM M NPEIMETHBIM pe3ysbTaTaM OOyYarolUXCsi, OCBOHMBIIUX
nporpaMMmy no (u3MKe Ha ypOBHE CpPEIHEro ooIero oopazoBaHMs Ha YIriyOJEHHOM YpOBHE,
SIBIISIETCS CUCTEMHO-AEATEITbHOCTHBIHN MOIXO/.

[Tporpamma no ¢pu3MKe BKIIOYAET:

IUTAaHUPYEMBbIE pe3ybTaThl OCBOEHUS Kypca (DU3MKU Ha yrilyOJEHHOM YPOBHE, B TOM UHCIE
IpeMETHBIE PE3YJIbTaThl M0 T0/1aM O0YUYEHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojam 00ydeHusl.

[IporpamMa 1o Qu3MKe HMeeT NPUMEPHBIA XapakTep MW MOXET OBbITh HCIHOJIb30BAHA
YUUTENSIMHU (PU3UKH JUTSI COCTABJICHUSI CBOMX PA00OYUX MPOTPAMM.

[Tporpamma 1o ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIMATUBY YYUTEICH U MpeIoCTaBIsIeT
BO3MOXHOCTH ISl peaIM3alliil Pa3InIHBIX METOJNYECKHUX MOIXO0B K MPETOAaBaHUI0 (PHU3UKU
Ha yriayOJ€HHOM YpOBHE MPH YCIOBHM COXPAaHEHUs 00s3aTeIbHOM YacTu CoJiepKaHus Kypca.

®dusnka Kak Hayka 0 HauOoJsiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B Ka4eCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHUH 00 OKpy’XKarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN JJisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XumHel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHne (U3UYECKUX 3HAHUM OMpeAesnyio XapakTep M OypHOe pa3BUTHE pazHOOOpa3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHajioB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIaJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (popMUpOBaHUE
YMEHUH NMPUMEHSATh Hay4YHbIH METOJ] MO3HAHUS MTPU BHITTOJIHEHUH UMH YUE€OHBIX UCCIIETOBaHHM.

B ocHOBY kypca (¢u3ukm Ha ypoBHE CpeAHETro 00IIero oOpa3oBaHMS TOJIOKEH DA HACH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBIAETCS JIOTUYECKH 3aBEPUIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (U3HKHU.



Hoesn cenepanuzayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca GU3UKUA O0BETUHEH BOKPYT
busnueckux Tteopuil. Begymmm B Kypce sBisieTcss (GOPMHUPOBAHHME MPEICTaBICHUA O
CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIICCTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mnpearnonaraeT HCIOJIb30BaHUE T'YMaHUTApHOTO
noTeHIrana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMH U HKOJIOTHYECKUMU IIPOOIeMaMHu.

Hoesn npuxnaounou nanpasiennocmu. Kypc dusuku yrmyOon€HHOro ypoBHS MPEANOIaracT
3HAKOMCTBO C IIUPOKHUM KPYIOM TEXHHUYECKHUX M TEXHOJIOTMYECKUX TMPUIOKCHHH H3y4EHHBIX
TeOpud W 3aKOHOB. [IpM 3TOM paccMaTpUBAIOTCS Ha YPOBHE OOIMIMX MPEACTABICHUA H
COBpEMEHHbBIE TEXHUUECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »3xonozuzayuu peanusyercs IOCPEIACTBOM BBEACHUS DSJIEMEHTOB COACpKaHMS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHHUKHU ¥ TEXHOJIOTHH, a Tak)Ke 00CYKICHHS MPoOJIeM palliOHAILHOTO MPUPOAOIIOIE30BAHUS U
9KOJIOTHYECKOH 06€30MacHOCTH.

OcBocHHE COJEp)KaHUSI MPOTrPaMMBI MO (DU3HWKE JOHKHO OBITH TOCTPOSHO Ha IPHUHIIUAIAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxoa. [yia husuku peanusanus 3TUX NPUHIUIIOB 0a3upyercs Ha
WCIIOJIb30BAHUN CAMOCTOSTEIBLHOTO AKCIIEPUMEHTa KaK IOCTOSHHO JACHCTBYIOMIETO (akTopa
yuebHoro mpouecca. [lnsg yrayOn€HHOrO YpPOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOTO
YUEHUYCCKOTO DKCIEPUMEHTa, BKJIFOYAIONMIETO (PPOHTAIBHBIC YYEHUYECKHE OIBITHI IMPH
M3YYeHUH HOBOTO MaTepuaina, JaboparopHble paboThl W paboThl mpakThkyma. [Ipum sToM
BO3MOJKHBI JIBa CIIOCO0a peanu3anui GU3NIeCKOro npakTukyma. B mepBom cirydae mpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, mubO mocie MepBoro W BTOPOrO MOMYTOAMI B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpanus padoT MpaKTUKyMa B CUCTEMY
1ab0opaToOpHBIX paboOT, KOTOPBIE MPOBOASATCS B Mpollecce u3yueHus: paszaena (temsl). [Ipu aTom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE HCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOMIAroBOil HHCTPYKITHH.

B mporpamme mo ¢usuke cructeMa y4eHHYECKOTO JKCIIEPUMEHTA, JTAOOPATOPHBIX padoT U
MPaKTUKyMa MpeCTaBlieHa eUHBIM MepeuHeM. BoIOOp TeMaTuKu AJi 3TUX BUAOB YUYCHHUECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMU 0Opa3oBaTebHOTO Ipolecca HCXOAs W3
OCOOCHHOCTEH TMOYPOYHOTO TUIAHUPOBAHUA M OCHamleHus KaOuHeTa ¢usuku. Ilpu sToM
obOecrieunBaeTCs OBJIAJICHUE OOYYAIONUMUCS YMEHHSIMH IPOBOJIUTH TIPSIMbIC M KOCBEHHBIC
MU3MEpPEHUs, UCCIEOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH W IMOCTAHOBKY OMBITOB IO
MIPOBEPKE MPEUIOKESHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yaenseTcsl peleHHI0 pacuéTHRIX U Ka4eCTBEHHBIX 3a1a4. [Ipu atom s
pacuéTHBIX 3a7a4 MPHOPUTETOM SBJSIOTCSA 3a7add C SBHO 3aJaHHOH W HESBHO 3aJaHHOU
bu3MYECKON MOJIEbIO, TTO3BOJISIONINE MPUMEHATh W3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
W3 OJTHOTO pa3jelia Kypca, TaK U MHTETPHUPYS NMPUMEHEHUE 3HAHHWHA W3 pa3HbIX pasnenon. J[is
KaueCTBEHHBIX 3aJjad TMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsCHEHHE/TpeCcKa3aHue
MPOTeKaHUs (PU3WUYSCKUX SBICHUH W TPOIIECCOB B OKPYXKAIOIIEH JKU3HH, TpeOyromue BeIOOpa
bu3HYECKON MOAENH AJIsi CUTYAIlUU MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBHm ¢ TpeboBanmsimu GI'OC COO k MaTepuaibHO-TEXHUUECKOMY 00€CTICUeHUTO
yuyeOHOro mnpouecca Kypc (u3MKH yriayONE€HHOTO YpPOBHS Ha YPOBHE CpEAHEro OOIIero
00pa3oBaHMs JOJKEH H3Yy4daThCsl B YCJIOBHSX NpeIMETHOro kaOwHeTa. B kaOuwHeTe ¢Gu3uku
JOJKHO OBITH HEe0oOXoIuMoe J1abopaTOpHOE OOOpYAOBaHWE ISl BBITIOJHEHUS YKa3aHHBIX B
nporpamme 1Mo (U3UKE YYCHHUYECKHUX OIBITOB, Ja0OPaTOPHBIX padOT W paboT MpaKTHKyMma, a
Tak)Ke JEMOHCTPAIlMOHHOE 000pyIOBaHUE.

JlemoHcTpanimoHHOEe  0OOpyIoBaHHe (QOpMHUpPYETCS B COOTBETCTBUU C  MPHUHIMIIOM
MUHUMAJIBHON JOCTATOYHOCTH M 00ECIEYMBAET MOCTAHOBKY MEPEUYHCICHHBIX B IPOrpaMMme Mo
¢bu3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMIOUPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHCHHIA.



JlaGopaTtopHoe 000pyIOBaHUE I YYCHUYECKUX MPAKTHYECKUX paboT GopMUpYeTCs B BUIE
TEMaTHYECKUX KOMIUIEKTOB M oOecreuynBaeTcs B pacyéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHMHM AHAJIOTOBBIX U LHU(POBBIX MPHOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LEJIIMU U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMHpoBaHHE MHTEpECAa M CTPEMJICHUS OOYYAIOIUXCA K HAYYHOMY HM3YyYCHHIO MPHUPOJIHI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pasBUTHE TPEICTABIEHUH O HAayyHOM  METOJAe TO3HaHuA U  (opMupoBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yiabTara HM3y4eHHs OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopMupoBaHHE YMEHUH OOBSCHATH SBICHUS C HCIOJIB30BaHWEM (M3MYECKHX 3HAHUU U
HAyYHBIX JI0Ka3aTeIbCTB;

(dopMHpOBaHUE TPEACTABICHUN O POIM (DU3HMKH JUI Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHIi;

pa3BUTHE TPEACTAaBICHHH O BO3MOXHBIX cdepax Oyaymed npodeccHoHaTbHOMI
NESTENIbHOCTH, CBSI3aHHBIX C (U3MKOH, MOArOTOBKA K JalbHEWIIEMYy OOYYEHHIO B 3TOM
HaIlpaBJICHUH.

Joctuxenne STUX Leiei obOecreynBaeTcsl pEIICHHEeM CIEAYIOIIMUX 3a7ad B Ipolecce
n3y4deHus Kypca GU3NKUA Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHus:

NpUOOpEeTEeHUEe CHUCTeMBbl 3HaHHK 00 oO0muX (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3HUKY, SJEKTPOJANHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

dopMHEpoBaHHNE yMEHUI MPUMEHATH TEOPETUYECKHE 3HAHUS ISl OOBSICHEHHS (PU3MUECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMyYHBIX 3a/a4 C SBHO 33JaHHON (PH3HUYECKOW MOJEIBIO,
3aja4, MOJPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3JaHuEe (PU3UUYECKOM MoOJeNnH, aJeKBaTHOU
YCIIOBHSIM 33J1a4H, B TOM YHCJIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

NOHUMaHue (U3NYECKUX OCHOB M NPUHIMIIOB JEHCTBHUA TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METO/JaMH CaMOCTOSTEJIBHOTO IUIAHUPOBAHUS W MPOBEACHUS (PU3MUECKUX
OKCTIEPUMEHTOB, aHaJM3a M WHTEpIpeTalud WHPOPMALUHU, ONPEACICHUs JTOCTOBEPHOCTH
HOJY4EHHOTO pe3yibTara;

CO3/IaHWe YCIOBUH Uil pa3BUTHS yMEHHH TPOEKTHO-HCCIEI0BATENBCKON, TBOPYECKOM
NesITeTbHOCTH;

pa3BUTHE UHTEpPeca K chepam mpodhecCUOHATBFHOM NeITeIbHOCTH, CBA3aHHON C (PU3HKOM.

B cootBerctBun ¢ TpeboBanusmMu GI'OC COO yriyOnE€HHBINA ypOBEHb W3yueHHUs! Y4eOHOTrO
npeamera «du3ukay Ha YpOoBHE CpeaHEro o0mero oOpa3oBaHMs BHIOMPAETCS OOYJArOIUMUCS,
IUIAHUPYIOIIMMHU TIPOJIOJKEHHE OO0pa3oBaHMs 10 CIEHUANBHOCTAM (DPU3UKO-TEXHUYECKOTO
npodus.

Ha usyuenue ¢usuku (yriayOn€HHBIN ypOBEHb) Ha YpPOBHE CPEIHEro o0Iero odpa3zoBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIO).

[Ipennaraemselii B mporpamMme 1o (pU3UKE MEpPeUeHb JTaOOPATOPHBIX U MPAKTUYECKUX PAbOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BbIOOp MpoBeACHUs J1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOIUXCS.

COJAEP)KAHUE OBYYEHUA

10 KUIACC



Paznen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ous3uka — QyHAaMeHTalbHas Hayka o mpupoje. HayuHelii MeTo] MO3HAHWS U METOJBI
ucciieIoBaHus (PU3HYECKUX SIBJICHUH.

DKCIepUMEHT M TEOpHUs B Mpollecce MO3HaHUS mpuponabl. HabmiogeHne M 3KCIEpHUMEHT B
buzuke.

CriocoObl M3MepeHus: (U3UYECKUX BEIWYMH (aHAJIOrOBbIE M HU(PPOBBIE H3MEPUTEIbHBIC
IpUOOPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (QU3MUECKUX SBIECHUH U IPOIEcCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPOE TEJI0, UJIcaIbHASI )KUJKOCTh, UJI€ANIbHBIN T'a3, TOUEUHBIN 3apsan). I unoresa. duznueckuii
3aKOH, TPaHUIIBI €r0 IPUMEHUMOCTH. PU3nYecKas TEOpHUsL.

Pomp m mecro ¢usuku B (POpMHpPOBAaHMHM COBPEMEHHOM HAy4HOW KapTHHBI MHpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

M3mepeHue Cuilbl TOKA ¥ HANPSDKEHMS B LIEMH ITIOCTOSHHOTO TOKA ITPU IIOMOILY aHAJIOTOBBIX U
1M (POBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ IMppoBoi nadoparopueil mo ¢usuke. Ilpumepsl u3mepenus Quznueckux
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYMKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrxkeHre. OTHOCUTEIBHOCTh MEXAaHUYECKOTO IBHKEHUS. CUCTeMa OTCUETa.

[IpsimMast 1 oOpaTHas 3a1a4M MEXaHUKH.

Paguyc-BekTop MaTepuaJbHOM TOYKHM, €ro NPOEKIHH HAa OCH CHUCTEMBI KOOPIMHAT.
Tpaexropus.

[Tepememienne, CKOpOCTh (CpeAHssI CKOPOCTb, MI'HOBEHHAs CKOpPOCTb) M YCKOpEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MNPSMOJIMHENHOE IBUKEHHE. 3aBUCHUMOCTh KOOpPJMHAT,
CKOpPOCTH, YCKOPEHUS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TPapUKH.

CBoOogHoe majzeHue. YCKopeHue cBOOOMHOro majaeHus. [[BukeHue Tena, OpOIIeHHOTO MO
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMUHAT, CKOPOCTH U YCKOPEHHS MaTepUAIbHONW TOYKU OT
BPEMEHHU U UX rpauKu.

KpuBonuHeliHoe nBukeHHE. J[BH)KEHNE MaTepUalbHONM TOYKU IO OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAJIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuuyeckue yCcTpoHCTBa U TEXHOJIOTMYECKHE MPOLECChl: CIUAOMETD, ABM)KEHHUE CHApS/IOB,
LEMHbIe, IIecTepEéHYAThIe M peMEHHBIE TIepe1adt, CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALN KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

CrocoOBI HCCIIENOBAHNS IBUKCHUN.

Nnmoctpanys npeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanne MBIKEHHM C UCTIOIB30BAHIEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOnronenue nBuxkeHus Tena, OpOIICHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasrienne ckopocTy Npyu ABUKEHUU 10 OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue myTei, TPaeKTOPHil, CKOPOCTEH IBMKEHHS OJHOTO M TOTO K€ Tela B Pa3HBIX
cucreMax OTCYETa.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3y4eHrne HEpaBHOMEPHOIO JBUXKCHHS C LENBIO ONPEIEICHUS] MTHOBEHHOM CKOPOCTH.



N3mepenne yCKOpeHUs IpU MPSMOJIMHEMHOM PAaBHOYCKOPEHHOM JBHKEHUU II0 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi cBOOOJHOro maaeHusi (PEeKOMEHIOBAHO HCIIOJIb30BaHUE LHU(PPOBOIL
nabopaTopun).

W3yueHue ABMKEHUs Tena, OpPOLIEHHOTO TOpU30HTaiIbHO. IIpoBepka rumore3sl O MpSAMOM
MPONOPIUOHAIBHON 3aBUCUMOCTH MEXITY JAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH C IOCTOSSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TMeproja OOpalleHus KOHMYECKOrOo MasTHHKA OT €ro
[apaMeTpoOB.

Tema 2. /lunamuxa.

ITepBoiii 3akoH HproroHa. MHepuuaibHbie cUCTEMBbI OTCUYETA. [IpUHLIMI OTHOCHUTEIBHOCTH
[Nanunes. HeuneprmanbHbie cUCTEMBI OTCUETa (OMpEIEICHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu Cuil.

Bropoii 3akoH HproToHA /1711 MaTEpUAIBHON TOYKHU.

Tpertuit 3akoH HbptoTOHA 1151 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cuna TsxkecTd. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TAJCHHS OT BBICOTHI HAaj
MOBEPXHOCTHIO TUIAHETHI M OT Teorpapuyeckod IMHPOTHL. JIBMKeHHEe HEOECHBIX Tel U HUX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXXYIIErocs ¢ yCKOPEHHEM.

Cuwia Ttpenus. Cyxoe TtpeHue. Cuna TpeHUS CKOJBXKEHHS M CWIa TPEHUS MOKOS.
Koadduiment tpenuns. Cuiia CONMPOTUBICHUS TPH JBMKCHUU Tella B JKHIKOCTH HIIU Tase, e
3aBUCUMOCTBH OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumesna.

TexHU4YecKkne YCTpPOWCTBA W TEXHOJOTMYECKHE MPOLECChl: MOAIIMIHUKA, JIBH)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HabGmronenue nrkeHus Te B MHEPIUAIBHBIX M HEMHEPIIMAIBHBIX CHCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne nByX UMJIMHIPOB WM IIApOB pPa3HOM MacChl C OJMHAKOBHIM YCKOPEHHUEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACUCTBYIONIEH MPUIIOKEHHBIX K TNy CHJI C IIPOU3BEACHUEM MACChI TeJla Ha
€ro yCKOpEHHE B MHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHHKAIOMINX B PE3yJIbTAaTe B3aUMOACHCTBHUS TEJ.

N3mepenne macc 1o B3auMoIEUCTBUIO.

HesecomocTs.

Bec tena nmpu ycKOpeHHOM MOABEME U MAJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

H3mepeHne paBHOACHCTBYIOIICH CHIT TIPU IBMKEHUU OpycKa M0 HAKJIOHHOW MIOCKOCTH.

[IpoBepka THUIOTE3BI O HE3aBUCUMOCTH BPEMEHHU [IBIDKCHHMsS Opycka IO HaKJIOHHOM
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MACCHI.

HccenenoBanue 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HHUKAMOIIMX B NPYXKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHne ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepes JIErKuil OJI0K.

N3mepenne koddduimeHTa TpeHuss Mo BEIMYMHE YIIIOBOTO KO3(QUIMEHTa 3aBHCUMOCTH
Frp(N).

HccnenoBanne  NBIKEHUS Opycka TI0O HAKJIOHHOW IJIOCKOCTH C  TIEPEMEHHBIM
K03 PUIMeHTOM TpEHUS.



N3yuenune nBUKEHUS Ipy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpHoe Teno. IlocTynarenbHoe M BpallaTelnbHOE JABMKEHUE TBEPAOrO Tela.
MOMEHT CHJIbl OTHOCUTENBHO OCH BpamieHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTu Tena.

VY cnoBus paBHOBECHUS TBEPAOIO TENA.

VYcroitunBoe, HEYCTOMUMBOE, O€3pa3InuyHOE pAaBHOBECHE.

TexHu4eckue ycTpoucTBa U TEXHOJOTHMUECKHUE MPOLECCH: KPOHIITEIH, CTPOUTENbHBIN KPaH,
pemeéTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJla, UMEIOILIETO OCh BPAIICHUSI.

KoHcTpynpoBaHue KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

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

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMnynbCc MarepuanbHOM TOYKHM, CHUCTEMbl MaTepHUANIbHbIX TOYeK. LleHTp Macc cuctembl
MaTepHabHBIX TOYEK. Teopema O JBUKEHNUH LIEHTpa Macc.

HMMIynbC CUIIbl 1 UI3MEHEHHE UMITYJIbCa TEa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

MoMeHT wumMmIyibca MarepuanbHOM TOYKH. IIpencraBieHne O COXpaHEHMM MOMEHTA
MMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

PabGora cunbl Ha ManoM KW Ha KOHEYHOM IepeMmelleHuHu. ['paduueckoe mnpeacraBieHue
paboThI CHITBIL.

MOIIHOCTD CHJIBL.

Kunerndeckass sHepruss marepuaibHON Touku. Teopema 00 H3MEHEHUM KHHETUYECKOM
SHEPrUY MATEPHATBHON TOUKHU.

IloreHuManpHble U HENMOTeHUUanbHble CHibl. [loTeHumaneHas sHeprus. [loreHnumansHas
SHEprust ynpyro neopMUpOBaHHON MpYyKWHBI. [loTeHIMabHAasE SHEPrusi Teja B OJHOPOIHOM
rpaBUTALMOHHOM ToJie. [loTeHnManbHas SHEpPrus Teja B IPABUTALMOHHOM I10JI€ OJHOPOAHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuyeckasi CKopocTb. TpeTbsi KocMHUYECKasi CKOPOCTb.

CBs13b pabOTHI HETIOTEHIIUATIBHBIX CUJ C U3MEHEHUEM MEXaHHMYeCKON SHEPTUU CHUCTEMBI TeJl.
3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUN.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM LISl UACATBHOM JKUJIKOCTHM KakK CIEICTBUE 3aKOHA COXpAaHEHUS
MEXaHUYECKOW dHEPTUU.

TexHuueckre ycTpoicTBa U TEXHOJOTUYECKHE TPOLIECCHI: JBHKEHUE PAKET, BOJOMET, KOIED,
MPYKUHHBIN TUCTONET, TUPOCKOI, GUTYPHOE KaTaHHE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

H3mepeHrie MOLHOCTH CHUJIBI.

W3MeHeHne 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.

B3anmMHuble npeBpalleHusl KWHETUYECKOW U MOTEHIUAIbHON dHEPrUuil IIpU JEHCTBUM HA TEJIO
CHUJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTur mpu CBOOOTHOM MAACHUU.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomut, npaKMuKym.

N3MepeHne umitynbca Tesa o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.



CpaBHeHME U3MEHEHHS UMITYJIbCA TeJla C UMITYJIbCOM CHIIBL.

HccenenoBanue coxpaHeHUs: UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

M3mepenre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIBHOM SHEPTUU IPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Onpenenenne pabOThI CHIIBI TPEHUS MPHU IBUKECHUH TeJa MO0 HAKJIOHHON TIOCKOCTH.

Pazgea 3. MoJjiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOI Meopul.

OCHOBHBIE TIOJIO)KCHHUSI  MOJIEKYJIsipHO-KuHeTndeckoi Teopun (MKT), wux ombITHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. Moiesii CTpOSHUSI Ta30B, )KUIKOCTEH U TBEPIBIX Tel U 0ObICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE A3TUX Mojened. Macca u pasmepbl Mmoiiekyn (atomoB). KomuuectBo
BewectBa. [locTostHHas ABoraapo.

TermmoBoe paBHOBecwe. Temmeparypa u cnocoObl e€ m3mepenms. lllkama Temmeparyp
Lenbcus.

Mopnenbs naealbHOTO ra3a B MOJEKYJISIPHO-KMHETUYECKON TEOpUHU: YaCTHLIbI ra3a JBUKYTCS
XA0TUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

["a3oBbIe 3akoHbI. YpaBHeHue MenzeneeBa—Kmnaneitpona. AGcontoTHas Temneparypa (mkaita
temneparyp KensBuna). 3akon [lanprona. M3ormpoliecchl B HI€aIbHOM raze € IMOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe mpencTaBieHUE H30IMPOIECCOB: H30TEPMa, H30X0pa,
nzobapa.

CBs13b MEX/1y J1aBJICHUEM U CPEIHEN KMHETHMYECKON 3HEpPruer MocTynaTesIbHOTO TEIIOBOTO
JIBUKEHHUS MOJIEKYNT UACaTbHOr0 raza (OCHOBHOE YPaBHEHHME MOJICKYJISPHO-KMHETUYECKOM
TEOpUHU UACATBHOTO ra3a).

CBsI3b a0COJIIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeJIHEH KMHETHYEeCKOH
SHEpPruei MocTynaTelIbHOTO TEIJIOBOTO IBUKEHUS €€ YaCTHII.

TexHuueckue ycTpoicTBa U TEXHOJIOTMUYECKHE MPOLIECCHI: TEPMOMETP, OapoMeTp, MOoITydeHue
HAaHOMAaTEpHAaJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTHUI BEIIECTBA.

Mozens OpOyHOBCKOTO JIBH)KEHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUKEHUSI.

Juddyzus xxuakocteit.

Mopens onbita LlTepHa.

[IpuTsixeHue MoJIEeKyI.

Mogenu KpucTasIn4ecKuX peméToK.

Habmionenue u nccienoBaHue U30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomul, npaKkmuxym.

HccnenoBanue mporecca yCTaHOBJICHHS TEIUIOBOIO PAaBHOBECHS MPU TEIMIIOOOMEHE MEXIY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne M30TEPMUYECKOro Tmporecca (PEeKOMEHJIOBAHO HCIOJIb30BaHUE IHPPOBOI
nabopaTopun).

N3y4eHne n30X0pHOro Mmpolecca.

N3ydenue nzobapHoOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

Tepmonnnamuueckas (T/l) cucrema. 3ajaHue BHEUIHUX YCJIOBUN JUIsI TEPMOAMHAMHUYECKOM
cucreMbl. BHelHne u BHyTpeHHHE napaMmeTpbl. [lapameTpsl TEpMOAMHAMHYECKOW CHCTEMBI Kak
CpEIHUE 3HAYECHUS BEJTUYMH, ONMCHIBAIOLINX €€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.

Hynesoe nawano tepmoaumHamuikud. CamMompoW3BOJIBHAS pelakcalus TEPMOIMHAMUYECKOMN
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.



Mogenb wuaeanbHOro Tra3a B TEPMOJAMHAMUKE — CHUCTEMa YpaBHEHUW: YypaBHEHUE
MenneneeBa—KianeiipoHa U BbIpaX€HHUE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTH
ATOM MOJENN: HHU3Kas KOHIEHTpAIUs 4YacTUILl, BBICOKHE TeMIlepaTypbl. BoipaxkeHue s
BHYTPEHHEHN 3HEPTrUU OJHOATOMHOTO UACAIIBHOTO ra3a.

KBa3ucrtaTnueckue u HECTaTUYECKUE ITPOLIECCHI.

OnemeHTapHas pabota B TepMoaunHaMuKke. Beruncienue paboTsl mo rpaduky mnpoiecca Ha
pV-nuarpamme.

Temnonepeaya kak cnocod U3MEHEHHsI BHYTPEHHEW SHEPTruu TePMOJAMHAMUYECKON CHCTEMBI
6e3 coBepieHust paboTsl. KoHBEK1Is, TEIIIONPOBOJHOCTD, U3Ty4YECHHUE.

KonuuectBo Temnotel. TemnoémMkocTs Tena. Y aenbHas U MOJISIpHAs TEIUIOEMKOCTH BEIIECTBA.
VYpaBuenue Maiiepa. Y enbHas TEIIOoTa CrOpaHus TOILIMBA. Pacuér koamyecTBa TEIJIOTH IPU
terutonepenave. [loustue 06 aguadaTHoOM Mpoiecce.

[lepBblii 3aKkOH TepMOoAMHAMUKHU. BHyTpeHHss sHeprus. KonnuecTBo TemioTel U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTrur TEPMOIMHAMUYECKONW CUCTEMBI.

Bropoii 3ak0H TepMOAMHAMMKY ISl PABHOBECHBIX MPOIIECCOB: YEpE3 3a/aHHOE PaBHOBECHOE
COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT €AWHCTBEHHas amuabara. AOCONOTHas
TeMIeparypa.

BTopoii 3aK0H TEpPMOJMHAMUKHU [JIsi HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO IEpEeAaTh
TEIJIOTY OT 0oJiee XOJOJAHOrOo Teja K OoJjiee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpuHMne! aeiicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KIIJI. [{ukn Kapno.

OKOJIOTUYECKHE aCMEKThl HCIIOJIb30BAHMS TEIIOBBIX JABUrareneil. TerioBoe 3arpsi3sHEHHE
OKPYXKarOILEeH Cpebl.

TexHuuyeckue yCcTpOHCTBA U TEXHOJIOIMUECKHE MPOLECCHl: XOJOIUIbHHUK, KOHIUIMOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTATeNW, MapoBas TypOWHA, NOTy4YEeHHE CBEPXHU3KUX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
yTUIU3alKsg OMOOPraHUYeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOI M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemMnepaTypsl PH aI1adaTUueCKOM PaCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJEIbHBIX TEMIOEMKOCTEN BEIIECTB.

CniocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHoOro mporecca.

KomnbroTepHble MOJENN TEIUIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuKym.

N3mepenne yaenbHOU TeMTOEMKOCTH.

HccnenoBanue npoliecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTo npoiiecca.

N3yueHue B3aMMOCBSI3M SHEPIHUM MEXKMOJIEKYJISIPHOTO B3aMMOJICHCTBUS M TEMIIEpaTyphl
KHTIEHUS JKUIKOCTEM.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne U KoHAeHcamus. VcmapeHwe W KWMEeHHWE. Y7elbHas TemioTa
napooOpa3zoBaHMUs.

HacplieHHble M HEHACHIIIEHHbIE NTapbl. KauecTBEHHAs 3aBUCHMOCTD IJIOTHOCTH M JIaBJICHHUS
HACBIIIEHHOTO TIapa OT TEeMIIepaTyphl, UX HE3aBUCUMOCTh OT O0BEMA HACBIIIEHHOTO TMapa.
3aBUCHUMOCTB TEMIIEPATYpPbl KAIIEHUSI OT JaBJICHUS B AKUIKOCTH.

BrnaxnocTs Bo3yxa. AGCOMIOTHAS U OTHOCHTEIBHAS BIIAXKHOCTb.

TBépnoe temo. Kpucrammueckue u amopdHbie Tena. AHU30TPOIHS CBONCTB KPHCTAILIOB.
[TnaBrnenue u KpucTauM3anus. Y AelbHas TEIUIoTa rmiaBieHus. Cyomumanus.



Hedopmaruu TBEpmoro Tenma. Pactsbkenume u ckarme. Cneur. Mopayns FOwra. ITlpemen
yrnpyrux aedopmanui.

TemioBoe pacIMpeHue XUAKOCTEH W TBEPABIX Tell, 00bEMHOE M JIMHEWHOE paCIIMpEHUE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YacTHUI[ BEIIEeCTBAa KaK MPUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue 3HEPrUM B (Pa30BBIX Mepexoax.

YpaBHEHHE TEIJIOBOTO OanaHca.

[ToBepxHoctHOoe HaTskeHue. Kosdduuuent mnoepxHocTHOro HatshxeHus. KammisipHbie
ABJeHUA. /aBieHne o UCKPUBIEHHON MTOBEPXHOCTHIO xkuakocTH. Dopmyia Jlamaca.

TexHu4eckue yCcTpoiCTBa U TEXHOJIOIMYECKUE TPOLECCHI: KUIKUE KPUCTAILIIbI, COBPEMEHHBIE
MaTepHuabl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBILLIEHHBIX MTAPOB.

Kunienne. Kunenue npu nOHUKEHHOM J1aBICHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI C MBUIBHBIMU IJIEHKAMHU.

CmauuBanue.

Kanumnsipusle siBneHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HccnenoBanue HarpeBaHus U MIIABJIEHUS KPUCTAIUIMYECKOTO BELIECTBA.

Bunel nedpopmanuii.

Habnronenue mManbix qegopmanuii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

M3yyenne 3aKOHOMEPHOCTEN UCTIaPEHUS KUAKOCTEM.

N3mepenne yaenbHON TEIUIOTHI IIJIaBIEHUS JIbJA.

N3y4eHne CBOMCTB HACHIIIEHHBIX NIapOB.

N3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OILIEHKA MacChl IAPOB B IIOMEIICHHUH.

N3mepenue ko3¢ puienTa NoBepXHOCTHOIO HATSKEHHUS.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JAedopMaliii pe3uHOBOT0 00paslia OT MPUIIOKEHHOW K HeMy
CHJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzanus Tel U €€ MpOSBICHUA. DJIEKTPUUECKUH 3apsad. J(Ba BUAA 3IEKTPUUECKUX
3apAnoB. [IpOBOAHMKH, NMAIEKTPUKH W TOJYIPOBOJHUKH. ODJIEMEHTAPHBIA SJIEKTPUUYECKUN
3apsd. 3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsija.

B3aunmoneiictue 3apsanoB. Toueunsie 3apsaapl. 3akoH KyoHa.

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsok€nnocts  anektpuueckoro mois. [IpoOueiit  3apsa.  JluHum — HanpsKEHHOCTH
AIIEKTPUYECKOTO 1oJist. OQHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTh 3JEKTPOCTATHYECKOrO IMOJs. PasHOCTH MOTEHIMAIOB M HaNpsDKEHUE.
[TorenunanpHass ~ dHEprus  3apsga B JJEKTPOCTAaTHUYECKOM  IIOJIE. ITorennuan
3JIEKTPOCTATHYECKOro mojs. CBsA3b HANPsHDKEHHOCTU MOJISI M Pa3sHOCTH MOTEHLHAIOB IS
AJIEKTPOCTATUYECKOTO MOJIS (KaK OJJHOPOIHOTO, TAaK U HEOJTHOPOIHOTO).

[TpuHIMT CynEepHO3ULINU IEKTPUUECKUX TTOJICH.

[Tone Ttoueunoro 3apsga. Ilome paBHOMepHO 3apsbkeHHOH cdepsl. [lose paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy Tmapa. Ilose paBHOMEPHO 3apsHKEHHONW OECKOHEYHOM IIJIOCKOCTH.
KapTuns! mMHUN HAIPSYKEHHOCTH ATUX NOJIEN U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEH.

[IpoBOTHUKY B AEKTPOCTATUUECKOM I0JIE. Y CIOBUE PABHOBECUS 3aPsAJIOB.



JIM3IIEeKTPUKHU B JIEKTPOCTaTUYECKOM IT0JIe. J{ManeKTpuyecKas IpOHUIIAEMOCTh BEIIECTBA.

KoHnneHcarop. D51eKTpOEMKOCTh KOHACHCATOPA. DNEKTPOEMKOCTh INIOCKOTO KOHIEHCATOPA.

[TapannensHoe COEJIUHEHHE KOHJICHCATOPOB. [TocnenoBarenbHOE COEJIUHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATOopa.

JIBrKeHUe 3apsyKeHHON YacTUIIbl B OJHOPOAHOM 3JIEKTPUUYECKOM T1OJIE.

TexHuueckue ycTpoWCTBa M TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOI, 3IIEKTPOMETP,
JJIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHIE JIEKTPOIIPHOOPOB, KOHAEHCATOPhI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCTpoCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJI€ IBYX 3aPSKEHHBIX IJIACTHH.

Monensb snekTpocTaTiueckoro reueparopa (Baun ge I'paada).

IIpOoBOTHHUKY B IIEKTPUYECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

YCTpolcTBO M ACMCTBUE KOHJEHCATOPA MMOCTOSHHOM M IEPEMEHHOW EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH TUIOCKOTO KOHJEHCATOpa OT IUIOU[aJAM IUIACTHH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprusi MEKTPUUECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCAaTopa.

3apsiaKa U pa3psKa KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadbopamopuwvie padbomot, npaKmMuKym.

OneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TEJL.

HaOnronenue mnpeBpallieHusi SHEPruM 3apsDKEHHOTO KOHJIEHCATopa B JHEPIUI0 M3IY4YEHUs
CBETOAMO/1A.

W3y4yeHne npoTekaHus TOKa B LIETIH, COJEPKalIel KOHEHCAToP.

Pacnipenenenue pasHOCTH MOTEHITMAIOB (HANIPSHKEHUS) MPHU TIOCIE0BATEIFHOM COSUHEHUHN
KOHJICHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil d3neKmpuyecKuil mox.

Cwuita Toka. [ToCTOSIHHBIN TOK.

VYcnoBusg  CyHIECTBOBAHMSI IIOCTOSIHHOTO — JIEKTPUYECKOTO TOKa. VCTOYHMKM — TOKa.
Hampsoxkenne U u 3/1C é&.

3akoH OMa JJisl yyacTKa LEMH.

DNEeKTpUUEcKOoe COMPOTHUBIIEHHE. 3aBUCUMOCTh COMPOTHBIIEHHSI OJHOPOJHOTO IMPOBOJHHUKA
OT €ro JUIMHBI U IJIOUIaId NOTIEPEYHOT0 CEUEHUs. Y I€IbHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOe, MapaielbHOE, CMEUIAHHOE COEJUHEHHE MPOBOJHUKOB. Pacuér
pa3BETBIEHHBIX AMeKTprueckux nene. [Ipasuna Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTbD 3JIEKTPUUECKOT0 TOKA. TemIoBas MOLHOCTD, BbIAEIAEMAas HA PE3UCTOPE.

O/1C u BHyTpeHHEe CONPOTUBJICHHE MCTOYHUKA TOKa. 3akoH OMa Ui MOJHOM (3aMKHYTOM)
AIIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHMKA TOKa. KOpOoTKO€E 3aMbIKaHHUE.

Konzgencarop B 11enu noCTOSIHHOTO TOKA.

TexHuueckue ycTpolucTBa U TEXHOJIOTMYECKHE MPOLECCHl: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CYETUHK JIEKTPUUECKOU SHEPIHH.

Hemoncmpayuu.

W3mepenne cuitbl TOKa U HAPSKEHUSL.

HccnenoBaHue 3aBUCHUMOCTH CWJIBI TOKAa OT HANpsDKEHWs JUIs  PE3UCTOpPA, JIAMIIBI
HaKaJINBaHUs U CBETOIHOJA.

3aBUCHUMOCTb CONPOTHUBIIEHHS LWJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOIIAAH
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.



HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT COMPOTUBIIEHUS ITPU TOCTOSIHHOM HaIPSIKEHUU.

[Ipamoe wuzmepenne DJIC. KopoTkoe 3aMblkaHHE TajlbBAaHUYECKOTO 3JIEMEHTAa M OILICHKA
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0ObI coefMHEHUsT UCTOYHUKOB Toka, IJIC GaTapeid.

WccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/IY MOJIIOCAMU MCTOYHUKA TOKAa OT CHJIBI TOKa B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

HccenenoBanue CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTUBICHUS TPOBOTHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSDKEHUS IS JIaMITbl HAKAJIUBAHUSA.

VYBenuueHue npejenia u3MepeHust amrnepmerpa (BoJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

UccnenoBanune 3aBucumoctu DJ]C raapbBaHUYECKOrO 3J€MEHTa OT BPEMEHU MPU KOPOTKOM
3aMbIKaHUU.

WccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJTIOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa B
LEIH.

WccnenoBanue 3aBUCUMOCTH TOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DJeKTpUUecKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS TPOBOJUMOCTE TBEPABIX
METaJUIOB. 3aBUCUMOCTb COIIPOTUBIICHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIeKTpUUYECKHil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAs! U MPUMECHAs MPOBOAMMOCTH MOIYIPOBOAHUKOB. CBOMCTBA
p—n-nepexona. [TomynpoBoAHUKOBEIE TPUOOPHI.

DJEKTPUUYECKUIT TOK B 3JIEKTPOJIUTAX. OJNEKTPOJUTHUYECKAs ITUCCOLMAIMUSA. DJIEKTPOJIU3.
3axonbl Dapazest 1St 3JIEKTPOIH3a.

DNeKTpUUYECKHil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATEIbHBIN pa3psal. PaznuuHbie
THUIBI CAMOCTOSITENBHOTO pa3zpsiaa. Monnus. [1nazma.

TexHuueckue yCTpOWCTBA UM MPAKTUUYECKOE MPUMEHEHHUE: Ta30pa3psA/HbIE  JIaMIIbI,
AJNIEKTPOHHO-JTy4YeBass TPyOKa, MOJYIPOBOJHUKOBBIC MPHUOOPHI: TUOJ, TPaH3UCTOP, (HOTOIUOI,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 37EKTPOJIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

CpaBHEHHE TPOBOJUMOCTH METALJIOB M TIOTYIPOBOTHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AMO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

Habmronenue anekrponusa.

N3mepenne 3apsiia OJHOBAICHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS] TEPMOPE3IUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH JUOA.

Du3nYecKHil MPAKTUKYM.

CnocoObl u3MepeHus (PU3NYECKUX BEIUMYHUH C MCIOJIB30BAaHHWEM AHAJIOTOBBIX U LU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHNE KOCBEHHBIX M3MEPEHUM, UCCIEAOBAaHUN 3aBUCUMOCTEH (DU3MYECKUX BEITUYHH,
MPOBEpKa MPEATIOKEHHBIX THIMOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMAaTUYECKUX pa3lenax
«Y4YeHUUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TIPAKTUKYM ).



MexnpeamerHblie CBA3H.

Uzyuenue xypca ¢usuku yrnyonéaHoro ypoHs B 10 kiacce ocyliecTBISETCS € y4€TOM
COJIEPXKATEJIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpauu ¥ TEXHOJIOTHU.

MesicnpeOmemHuvie nOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMOO008 HAYYHO20 NOZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsI, udpoBas 1adopaTopHsl.

Mamemamuka: penieHue CUCTeMbl ypaBHeHUH. JInHeiHas (yHKIus, mapabona, rumepooa,
ux rpauku u cBoiicrBa. TpuroHomerpuueckue pyHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC,
OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpPH M MX MPOEKIMM HA OCH KOOPJAMHAT,
CJI0)KEHHE BEKTOPOB.

Buonozua: mexannueckoe IBW)KCHUE B KUBOW mpupone, auddysus, ocMoc, TErioo0MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYyXalomed  cpedpl,  yTUIU3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: NUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHME aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHas Macca, MoJy4eHrne HaHOMAaTepHUaoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAINS, TabBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxHOCTh BO3/yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozusa: npeodbpazoBaHue IBIKEHUN C UCHOJIb30BAHUEM MEXAaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTAaTHYECKHUE KOHCTPYKIHMH (KPOHINTEHH, pemeTdyarpie
KOHCTPYKIIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHHUSI MEXaHHUKHU B TEXHHUKE (TUPOCKOI, BOJOMET
W JpyrHe), JBUTATEIh BHYTPEHHETO CTOpaHus, TMapoBas TypOwHa, OBITOBOM XOJIOAWIHHHK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TalIbBAHUKA.

11 KUIIACC

Pasnen 4. DiekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3auMopeiicTBHE MOCTOSIHHBIX MAarHUTOB M IIPOBOAHUKOB ¢ TOKOM. MarauutHoe nosze. Bekrop
MarHuTHOM WHAyKUIWH. lIpyHIMO cynepno3uumyM MarHUTHBIX Mojned. JIuHuM MarHUTHOM
WHIYKIUU.

MarauTHoe TMoJe MPOBOJAHMKA C TOKOM (NPSMOTO MPOBOJHUKA, KATYIIKH M KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, €€ HanpaBJIECHUE U MOYJIb.

Cuina Jlopenna, e€ HarpaBiaeHUE U MOJYJib. J[BH)KEHHUE 3apsyKEeHHOW YaCTULBI B OJTHOPOJHOM
MarHuTHOM moJie. Pabora cumsr JlopeHniia.

MarnutHoe nosne B Beuectse. GeppoMarHeTUKH, apa- U IMaMarHeTUKH.

TexHu4eckne yCTpOMCTBA M TEXHOJOTHYECKHE TMPOIECCHl: IMPUMEHEHUE MOCTOSTHHBIX
MarHuTOB, JJIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, DJIEKTPOJABHTraTeNb SK0OU, YCKOpPUTEIH
3JIEeMEHTapHBIX YaCTHII.

Hemoncmpayuu.

KapTtuna nuHuil THIYKIUU MarHUTHOTO TOJISI IIOJIOCOBOTO U MOJAKOBOOOPAa3HOTO MOCTOSIHHBIX
MarHuTOB.

KapTtuna auHMi MarHUTHOM MHAYKLIMU TOJS JUIMHHOTO MPSMOTO NMPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKU C TOKOM.

B3anmoneiicTBre NByX MPOBOJHUKOB C TOKOM.



Cuna Amnepa.

[evictBue cuibl JIopeH11a Ha HOHBI 3JIEKTPOJIUTA.

Habumronenne ABM>KEeHU ITydKa JIEKTPOHOB B MArHUTHOM I10JIE.

[TpuHIMI OEHCTBUS 3TIEKTPOU3ZMEPUTEIBHOTO IPUOOPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenenoBanue MarHUTHOTO OJIS1 HOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenue cuinbl AMiepa.

N3yuenune 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OmnpeneneHnne MarHUTHON MHIYKIIMU HA OCHOBE M3MEPEHUS CUJIbI AMIIepa.

Tema 5. dnexmpomacHumnan uHOYKyuUs.

SBnenue snekTpomMarHuTHOM uHHAYKUMH. I[loTok BekTopa MarHuTHOM uHAykuuu. I/C
WHIYKUUU. 3aKOH 3jeKkTpoMarHuTHOM uHAaykuumu Dapanes. BuxpeBoe snekTpuueckoe moJe.
Toxku dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, IBUKYILIEMCS B OJTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NupyktuBHOCTh. KaTylika MHIYKTUBHOCTM B II€OM IOCTOSSHHOTO TOKa. SIBieHue
camouHaykiuu. 9J{C caMOMHAYKLINH.

DHeprusi MarHuTHOTO MOJIsl KATYHIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoucTBa M TEXHOJIOTMYECKHE MPOLECChl: MHAYKIIMOHHAS I1€4Yb, COJICHOU,
3allUTa OT AJIEKTPU3ALUU TeJl IPU JBUKEHUHU B MArHUTHOM T10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmonenune sBaeHMs 37€KTPOMarHUTHON UHTYKIIUH.

Hccnenosanue 3aBucumocty J/1C MHAYKIUK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO IOTOKA.

IIpaBuno Jlenna.

[Tagenue MarauTa B aTFIOMUHUEBOM (MEIHON) TpyOe.

SIBiieHNE CAaMOMHIYKIIU Y.

Hccnenoanne 3aBucuMoct J/IC caMOMHAYKIMHM OT CKOPOCTH W3MEHEHMS CHIIBI TOKA B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue siBI€HUS CAMOUHTYKIUH.

COopka MozemH IeKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuas cucrema. CBoOOAHEIE KOJIEOAHMS.

["apmonmnueckue konebanus. Kunemarnueckoe U TMHAMHUECKOE OMUCAHUE. DHEPreTHYecKoe
ONMKCaHUE (3aKOH COXpaHEHHs] MEXaHHMYeCKON BSHepruu). BbIBOJ IUHAMHYECKOTO OINKCAHUS
TrapMOHUYECKUX KOJeOaHUH U3 UX SHEPreTUUYECKOTr0 U KHHEMATHYECKOTO OMTUCAHUS.

AMmmutyaa u ¢aza kxonebanuil. CBs3b aMIUTUTYIbl KOJI€OAHMIl HMCXOJHOW BEIMYMHBI C
aMIUTUTYAaMHU KOJIeOaHu# e€ CKOPOCTH M YCKOPEHHSI.

[lepnon n 4vacrota konebanuii. [lepmon mMambix CBOOOIHBIX KOJIEOAHWH MaTeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KONeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTie o 3aryxaromux koiiebaHusAX. BeiHyX)eHHBIE KojeOaHus. Pesonanc. PesonaHcHas
KpHBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJICOaHMS.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECChl: METPOHOM, Yachl, Kayelw,
MYy3BIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.



3anuck Koae0aTeNTbHOrO ABHKCHHS.

HaOnroneHue He3aBUCUMOCTH NEPHOAA MAJIBIX KOJIeOaHUH rpy3a Ha HUTHU OT aMILTUTY/bI.

HccnenoBanue 3aTyXaomux KojaeOaHuil U 3aBUCUMOCTH MIEPHUO/ia CBOOOIHBIX KOJeOaHUH OT
COINPOTHBIICHUS.

HccnenoBanne KoyebaHWi Trpy3a Ha MAacCUBHOW NPYKMHE C IEIbI0 (OPMHPOBAHUS
npecTaBiIeHuit 00 ueaqbHON MOJIENH MPYKMHHOTO MasiTHHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIEOaHUAX IPpy3a Ha IPYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

Hab6nonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue neproaa cBOOOTHBIX KOJIeOaHH HUTSHOTO U PY>KUHHOTO MasTHUKOB.

N3yueHne 3aKOHOB JIBM)KEHUS TeJa B X0Z€ KoyeOaHUi Ha yIIpyroM MojBece.

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3oBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXarOINX KoeOaHuH.

HccnenoBaHue BIHYXICHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHummubole Ko1e0AHUA.

Konebarenbuplii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KojeOaHUs B UACAIbHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIUTUTYABI 3apsga KOHIEGHcATOpa C
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UACATbHOM KOJI€0aTeIbHOM KOHTYpE.

3aryxaromuye  3JeKTPOMarHuTHele  KojeOaHus.  BbIHYXJEHHBIE  3JEKTPOMAarHUTHBIE
KOJICOaHMS.

ITepemeHHBII TOK. MOIIHOCTh NIEPEMEHHOTO TOKa. AMIUIMTYIHOE U JEHCTBYIOLIEE 3HAUCHHE
CWJIBI TOKA U HAIIPSDKEHUS TPU pa3InyHON (popme 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT BPEMEHH.

CuHyconJaJIbHbBIN NEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa UHIYKTUBHOCTU B
LIENU CUHYCOUJAIbHOTO IEPEMEHHOT0 TOKa. Pe3oHaHC TokoB. Pe3oHaHc HanmpsKeHUH.

Wneanbubiii Tpancdopmatop. IIpousBoacTBo, mepenaya M MOTpeOJEHHE BIIEKTPUUYECKON
SHEPIHH.

OKOJIOTUYECKME PHUCKH IPU IPOU3BOJCTBE 3JeKTpodHepruu. KynbpTypa HCIob30BaHMs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU.

TexHnueCcKne yCTpONCTBA U TEXHOJOTUYECKHUE MPOLIECCHI: dJIEKTPUUECKNUN 3BOHOK, T€HEPATOP
MEPEMEHHOT0 TOKa, TMHUHU AJIEKTponepeay.

Hemoncmpayuu.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOHBIX KOJIEOaHUN OT MHIYKTUBHOCTU M €MKOCTH KOHTYpa.

OcuuorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIKX IEKTPOMArHUTHBIX KOJIEOaHUH.

Mojienb 37€KTpOMarHUTHOTO TeHepaTopa.

BriHyX1IeHHBIE CHHYCOH1aTbHbIE KOJIeOaHUs.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc mpu mocnenoBaTeabHOM COEIMHEHUM PE3MCTOPA, KATYIIKM HWHIYKTUBHOCTU U
KOHJIEHCaTopa.

VYCTpoiicTBO M MPUHIIMIT AEUCTBHS TpaHCchopMaTopa.

Mogens TMHUY 3IIEKTPONIEepeIadH.

Yuenuueckuit sxcnepumenm, nadopamopmusie padomol, RPAKMUKYM.

Nzyuenune tpanchopmaropa.

HccnenoBanue NEPEMEHHOIO TOKA Yepe3 IOCIEN0BAaTENbHO COEAUHEHHBIE KOHAEHCATOP,
KaTyILIKy ¥ PE3UCTOP.

HabmioneHue 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIENH NEPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u 31eKmpoMAaAZHUMHbBIE 60JIHbL.

MexaHudeckre BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunbie 1 npoaoabHbIE BOJIHBI.
Ilepuon, CKOpPOCTh pacHpoCTpaHEHHUs W JAjauHA BOJHBL. CBOIICTBA MEXaHMYECKHMX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHns U Tudpakius.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHHE OKPYKAOLIEH Cpe/bl.

ONEKTPOMarHUTHbIE BOJIHBL. YCIIOBUS HU3JIy4YEHHUS D3JEKTPOMAarHUTHBIX BOJH. B3aumnas
OpUEHTALINS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  2JIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXXEHHWE, IPEJIOMIIEHHE,  MOJspU3aLus,
uHTephepeHIus U TudpaKius.

[IIkana 371€eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHNe 371€KTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuIeHUs. Pagnonokanusi.

DEeKTPOMarHUTHOE 3arps3HEHUE OKPYKaroUIe cpebl.

TexHuueckue yCTpOICTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
pamap, paguMonpUEMHUK, TEJIEeBH30p, aHTeHHa, Tenepon, CBY-meus, ynabTpa3zByKoBas
JIMarHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOAOILHBIX BOJH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTH JJTMHBI BOJHBI OT YaCTOTHI KOJIeOaHH.

Habumonenne otpaxkeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHny u AuPpakini MEXaHMUeCKUX BOJH.

AKYCTHUYECKHI1 pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMILTUTYIOM ¥ 9acTOTOM KOJeOaHMiA.

HccnenoBanue CBOMCTB IEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, IPEJIOMIIEHUE, NOJIIpU3aLus,
mubpakus, MHTepQEepeHIus.

OO6HapyxeHue MH(PpaKpacHOro U YJIbTPa(rOIeTOBOTO U3ITyYSHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonnHETHOE pacpoOCTpaHEHUE CBETa B OJAHOPOAHOM cpexae. Jlydu cera. TodedHblit
MCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHHs cBeTa. llocTpoeHne H300pakeHUH B IUIOCKOM
3epkane. Cepudeckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb MPEIOMIICHUS.
OTtHOocHTENBHBIN ITOKa3aTeb MpenomiieHus. [10CTOSHCTBO 4acTOTBI CBETa M COOTHOLIEHHUE AJINH
BOJIH TIpU MEpeXoJie MOHOXPOMATHUECKOIO CBETa 4Yepe3 IpaHMIly pasfena JABYX ONTHUYECKUX
cpen.

Xon nyueit B npusme. ucnepcust ceera. CiaoxHbli coctaB Oenoro cBeta. LIBer.

ITontHOE BHyTpeHHEe oTpakeHue. IIpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHUSI.

Cobuparoiue 1 pacceuBarolue JUH3bl. ToHKas MuH3a. POKYCHOE pacCTOSHHUE U ONTHYECKas
CHJIa TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO pacCcTOSIHUS TOHKOW CepHuuecKoil JTUH3BI OT €&
T€OMETPUU U OTHOCUTEJIBHOTO MTOKA3ATENs MPETOMIICHHUS.

dopMya TOHKOU JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JTUH30M.

Xon Jiy4a, NPOMIEAIIEro JUH3Y MO/l MTPOU3BOJIbBHBIM YIJIOM K €€ IJIJaBHOW ONTHYECKOW OCH.
[TocTtpoeHne n300paKeHUH TOUKH U OTPE3Ka MPSMON B COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3aX
U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspematomniast cnocoOHOCTh. [71a3 Kak onTUYecKast CUCTEMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONITHKH.



Bonnosas ontuka. Marepdepenuns ceera. KorepeHTHbIE HICTOUHUKHU. Y CIIOBUS HAOIIOICHUS
MakCUMyMOB M MHHUMYMOB B HHTEp(EpPEHLMOHHOM KapTHHE OT JBYX KOIEPEHTHBIX
UCTOYHUKOB. [IpuMeps! Ki1accnueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Judpakuus ceeta. JudpakunonHas pemérka. Y cioBre HaOI0IeHHs TJIaBHbIX MAKCUMYMOB
IpY NaICHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue YCTpOHCTBA M TEXHOJIOTMUECKHE MPOLECCHl: OYKH, JIyNa, [EpUCKOIl,
¢doroanmapar, MHUKPOCKOI, INPOEKLUUOHHBI amnmapaT, MPOCBETIEHUE OINTUKU, BOJIOKOHHAs
OITHKA, TU(PPAKIUOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeIOMIICHUS CBETA.

Haburoienne noaHoro BHYTpeHHEro oTpaxkeHus. Mojieb CBETOBO/A.

HccnenoBanue Xx0/1a CBETOBBIX ITYYKOB YEPE3 IIOCKONAPAIIENBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Moenu MEKpOCKOIIa, TEJIECKOIa.

Habmonenne naTepdepeHnm crera.

HaOironenne nBeTOB TOHKUX IUIEHOK.

Habmonenne nudpaximu cera.

W3ydenue AU pakIMOHHON PEIIETKH.

Habmonenne nudpakiioHHOTO CIIEKTpa.

HaOnronenue nucrnepcuu cBeTa.

Habumronenune nonsipusanuu cBera.

[TpuMmeHeHne NOIIpON0B UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomoi, nPAKMUKYM.

M3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHUSL OT BeIllecTBAa (Ha IpUMEpE KUAKUX
JUH3).

H3mepenne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tony4yenne n300paXkeHUs B CCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[ToryueHnue n300paxeHNs B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHHUe TEIECKOMMYECKUX CUCTEM.

Hab6monenne nudpakumu, nuaTepdEepeHINN U TOASpU3aLUHU CBETA.

W3y4eHne noasipu3anuy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU AUAJIEKTPHKA.

N3ydenue naTepdepeHIny J1a3epHOro U3JIyUYeHHUs Ha ABYX LIEISIX.

HabGmonenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakimOHHOTO CIIEKTPA.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Toryuenue ciekTpa U3Ty4eHHUs] CBETOMO/A TIPYU OMOIIH TU(PAKIIMOHHON pEelIETKH.

Pa3nes 6. OcHOBBI cieUAJIbLHOH TEOPUH OTHOCUTEIbHOCTH.

I'paHnnBI MPUMEHMMOCTH KJIACCUYECKOM MexaHUKH. [locTynaTel crenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas.  IlpeoOpazoBanusi  JlopeHuma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHUE BPEMEHU U COKpAlllEHUE
JUIAHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHILIBI.

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

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIYTHUKOBBIE IPUEMHUKY,
YCKOPHUTENH 3apsHKCHHBIX YaCTHLI.

Y4eHn4ecKkuil SKCIIepUMEHT, TJa00opaTOpHbIe pabOThI, MPAKTUKYM.



OmnpeneneHue MMIyJIbCa M DHEPTUU PEISATHBUCTCKUX vacTULl (1o QoTtorpadusiMm TpeKoB
3apsKEHHBIX YACTHI] B MArHUTHOM II0JIE).

Paszpnen 7. KBanToBas ¢pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TenoBOE U3iIydeHUE (M3TyUyeHUE a0COIIOTHO YEPHOTO Tena). 3aKOH CMEILEHUs
Buna. ['unote3a [1nanka o kBaHTax.

@OTOHBL. DHEPTHS U UMITYJIEC (POTOHA.

®dotorpdext. OnbiThl A. I'. CtoneroBa. 3akoHbl hoTodPdekra. YpaBHeHHE DUHINITCHHA IS
doroaddekra. «Kpacnas rpanuna» porodddexra.

JlaBneHue cBera (B 4aCTHOCTH, AAaBJIEHUE CBETa HA aOCOIIOTHO MOIVIOMIAIONIYIO U a0COIIOTHO
oTpakaroryro nmosepxHocts). OnbiTel I1. H. JleGenena.

BosHoBbie cBoiicTBa yactuil. Bomnbel ae bpoins. [Jnuna BosnHbl ne bpoitns u pasmepsl
o0nacTu  JoKanu3alMM  JBUWXKylleiics 4dactuipl.  KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Judpakius 37eKTPOHOB Ha KpUCTAILIaX.

Criermnduika n3mepennii B Mukpomupe. CootTHomenus HeotnpeaenéaHocrei [ elizendepra.

TexHUYECKHE YCTPOICTBA M TEXHOJOTUYECKUE IMPOLIECCHl: CHEKTPOMETpP, (OTOAIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/.

Hemoncmpayuu.

Dotodad ekt Ha YCTAaHOBKE ¢ IIMHKOBOH TUIACTUHOM.

HccnenoBanue 3akoHOB BHeHero Gpotodddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeToaHoI.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHo# [Inanka Ha ocHOBe uccnenoBanus GoTorddexra.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Y€pe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOoeHUs atoma. [imanerapnast moaens atoma Pesepdopra.

[Toctynatel bopa. M3nydenue u morjouieHne (OTOHOB MpH Tepexojae aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CieKTp ypOBHEN dHEPIrUU aTOMa BOJOPOAA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuueckne ycTpoWCTBAa M TEXHOJOTMYECKHE IIPOLECCHI:  CIEKTPAJbHBIA  aHAJIN3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopenb onbiTa Pezepdopna.

HabmtoneHne nuHeuaThIX CIIEKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHLL.

Omnpenenenne JUIMHBI BOJIHBI JIA3EPHOTO U3IIY4YEHHUS.

Yuenuueckuit 3xcnepumenm, nabopamopnsvie padomel, npakmuxym.

Habmionenue nuHeiiuaToro crnekrpa.

HccnenoBanue crekTpa pa3pexeHHOr0 aTOMApHOTO BOJOPOAAa W H3MEPEHHE IOCTOSHHOM
Punbepra.

Tema 3. Quszuka amomHo2o A0PaA u 31eMEHMAPHBIX YACHUY,.

Hyxnonnas monens sinpa [eitzenOepra—MBanenko. 3apsn sapa. MaccoBoe 4uCIo sipa.
N3otomsl.

PagnoaktuBHOCTh. Aunb(a-pacnan. DIEKTPOHHBI W TMO3UTPOHHBIM Oera-pacman. ['amma-
U3ITy4eHHeE.



3aKOH paguMOaKTUBHOro pacnaaa. PaguoakTuBHble wu30TONBI B mpuponae. CBoiicTBa
MOHM3UPYIOIIETO U3JIy4YeHUs. BiusHue paaroakTUBHOCTH HA XUBbIE OpraHu3Mbl. EcTecTBeHHbIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

SAnepusie peakuun. Jlenenue u cuuTe3 siep. AnepHeie peakTopsl. [Ipodiemsl yripaBisieMoro
TEPMOSICPHOTO CUHTE3a. DKOJIOTUYECKUE aCTIeKThl Pa3BUTHUS SACPHOM SHEPTETHKU.

MeTto/1bl perucTpalyy U UCCIEI0BaHUS JIEMEHTAPHBIX YACTHULL.

OyHaamMeHTalnbHble B3auMojeiicTBus. bapuonsl, mMe30Hbl U JenToHbl. IlpencraBnenue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJEIb aJpOHOB.

O®usuka 3a npeaenamu CtannapTHoi Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsl.

EnuncTBO DM3nveckoil KapTHHBI MUpA.

TexHuyeckue ycTpoMCTBa M TEXHOJIOTMYECKHE IPOLIECCHl: J03UMETp, Kamepa BuibcoHa,
SOCPHBIA  PEaKTOp, TEPMOSIIEPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue pailnoakTUBHOTO (JOHA C UCTIOIb30BAaHUEM JI03UMETPA.

W3yuenue noriomuieHus 0eTa-4acTUl] aTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMHH. [IpuKiiagHOE M MUPOBO33PEHYECKOE 3HAYCHHE aCTPOHOMHUMU.
[TpruMeHNMOCTD 3aKOHOB (PM3HUKH 11 OOBSICHEHUS IPUPOJIEI KOCMHUYECKIX OOBEKTOB.

MeToasl  acTpoHOMHUYECKUX uccienoBaHuil. CoBpeMEHHBIE ONTUYECKUE TEJECKOIIbI,
paznoTeNIecKombl, BHEaTMOC(hepHast aCTPOHOMHSL.

Bup 3Bé3anoro neba. Co3Besaus, spKue 3BE3/bl, IUTAHETHI, X BUIUMOE JABHKEHHE.

ConneyHas cucrema.

Connue. Conneunas aktuBHOCTb. McTtounuk sneprun ComnHua u 3BE37.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMma «CIEeKTPaJbHBIM KJIACC — CBETUMOCTb.
3BE3/1bI TJIABHOW MOCIEA0BATENIBHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOM
nocnea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEeHHbIE TPEACTABIECHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTalmbl XKU3HU 3BE3 L.

Mneunsiii [Iyte — nama 'anaktuka. [Tonoxenue u nmwxkenue Connna B [Namaktuke. Turb
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B SIAPaX TAAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
bonbuioro B3psiBa. PenuKTOBOE U3IyUEHHE.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npobiaeMbl aCTpOHOMUHU.

Yuenuueckue naonwooenus.

Habmionenus 3BE€31HOr0 Heba HEBOOPYKEHHBIM IJ1a30M C MCIOJIB30BAaHHEM KOMITbIOTEPHBIX
NPWIOKEHUH JUIsl OINpeNeleHHs] TOJOKEHUS HEeOEeCHbIX OOBEKTOB Ha KOHKPETHYIO Jary:
OCHOBHBIE c03B€3/11s1 CEBEPHOT0 MOIyLIapus U IPKUE 3BE3/IbI.

HabGnronenus B Teneckon JIyHbl, TUIaHET, TYMAaHHOCTEH U 3BE3THBIX CKOIIJICHUH.

Du3nYecKHl MPAKTUKYM.

CrniocoObl u3MepeHus (pU3NYECKUX BEIUMYMH C HCIOJIB30BAaHHWEM aHAJIOTOBBIX U LU(POBBIX
W3MEPUTENbHBIX TMPUOOPOB H KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHNE KOCBEHHBIX M3MEPEHUM, UCCIEAOBAaHUN 3aBUCUMOCTEH (DU3MYECKUX BEITUYHH,
MPOBEpKa MPEATIOKEHHBIX THIMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMATHYECKUX pa3Jenax
«Y4YeHUUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TIPAKTUKYM ).

O0o0maroniee NOBTOpPeHUeE.



O06o0011eHne U cUCTeMaTH3aIMsl COACP KaHUs Pa3/ienoB Kypca «MexaHukay, «MosekyssipHas
bu3uka M TepMOAMHAMMKa», «ieKTpoauHaMuka», «KoneGaHuss u BOJIHBI», «OCHOBBI
CHEUHATBHON TEOPUH OTHOCHTEIBHOCTHY», «KBaHTOBas (u3mka», «IIEMEHTHl aCTPOHOMHUH U
acTpou3uKm».

Ponb ¢u3uku 1 acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTUICCKOM, COIMATILHON U ATUIECKON
cdepax IesSTeIbHOCTH YeI0BEKa, pojib U MECTO (PU3UKU M ACTPOHOMUU B COBPEMEHHOW HayyHOH
KapTHHE MHUpa, 3HAYCHHE OMNHCATENbHOM, CHUCTEeMAaTU3UPYIOIIEH, OOBACHUTEIBHOH U
IPOTHOCTUYECKON (YHKUUH (U3NYECKON Teopuu, poiib (GU3NYECKOl Teopuu B (POPMUPOBAHUU
npeCcTaBiIeHU 0 (PU3NYECKON KapTHHE MHUPA, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IIPUPOJIE.

Me:knpeameTHbie CBSI3H.

N3yuenune kypca ¢usuku yriayOiaéHHOro ypoBHs B 11 kiacce OCyIIeCTBIsSIETCS € y4€TOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnole noHAmMUA, CEA3AHHbIE C UYUEHUEM MEMO006 HAYYHO20 NO3HAHUA:
SBJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, Teopus, HaOIroAeHUe,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIIb, U3MEPEHUE, TOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsI, U(poBas 1ad0paToOpHs.

Mamemamuka: pelieHue cuctembl ypaBHeHMH. Tpuronomerpuueckue (QyHKIUHU: CHUHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO. BEKTOpbl M HX
NPOCKIIMM HAa OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. [IpoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHA.
[Tpu3Haku no100us TPEYTroJIbHUKOB, ONpeAeIeHNE IUIOMAAN IUNIOCKUX GUTyp U 00bEMa Tell.

buonozua: snextpuyeckue sIBICHUS B )KUBOW IPUPOJIE, KoJieOaTeNbHbIE ABM)KEHUS B KUBOU
IPUPOZE, DSKOJIOTMYECKHE PUCKH TIPU IPOU3BOJACTBE DJIEKTPOIHEPTUH, DIIEKTPOMATHUTHOE
3arpsi3HEHUE OKpPY)KAloIleW cpenbl, yIbTPa3BYyKOBas AMATHOCTHKA B MEAMIIMHE, ONTHYECKHE
ABJICHUS B )KMBOW IIPUPOJIE.

Xumusa: CTpOEHHE AaTOMOB M MOJIEKYN, KpHCTaJUIMuecKas CTpPyKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

T'eozpaghua: MarHuTHBIE TONIIOCA 3€MIIM, 3aJIEKU MArHUTHBIX Py, (OTOCHEMKA 3eMHOU
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NPUMEHEHUE TMOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHWTOB, 3JIEKTPOABUIATENb
SlkoOu, reHepaTOp MEPEMEHHOIO TOKA, HWHAYKIHOHHAs TIe4yb, JHUHUM 3JIEKTponepeaad,
AIIEKTPOJIBUraTeNlb, pajgap, paJuONpUEMHHUK, TEJIEBU30p, aHTeHHa, TeiaedoH, CBY-neus,
yJIbTpPa3ByKOBasl IUArHOCTHKa B TEXHUKE, INPOEKIHMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, s/IEpHAsi JHEPTeTHKA U HKOJIOTMUECKHE aCIEeKThI
€€ pa3BUTHS.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOIPAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUAJIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHocTHBIE pe3yJbTaThl OCBOCHUS yueOHOro mpenmera «Du3uKa» TOJKHBI OTPaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSAM POCCHIICKOro  0OIIecTBa,
pacuiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITEILHOCTH B IPOILIECCE PeaTu3aliid OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpakIaHCKOr0 BOCIIMTAHHUS:

e CchOpPMHPOBAHHOCTh TPAKIAHCKON TMO3UIMKU OOYyYalomerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;



® [PUHATHE TPAAULMOHHBIX OOIICUEIIOBEUECKUX T'YMAHHUCTHUECKUX M JEMOKPATUYECKUX
IIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIBHOCTh B MHTEpEcax IpakJaHCKOIo OOIIEeCTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

® YMEHHME B3aMMOJCICTBOBATh C COLMAIbHBIMM WHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSAMU U Ha3HAUCHUEM;

® TOTOBHOCTb K 'YMaHUTAPHOH U BOJIOHTEPCKOM AESATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUS:

e chopMHPOBAHHOCTH POCCUICKOM Ipa’kJaHCKOM UACHTUYHOCTH, TAaTPUOTU3MA,

® [ICHHOCTHO€ OTHOUIEHHE K TrOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHHUSAM POCCHUHUCKHX
Y4EHBIX B 0071aCTH QU3UKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

e chopMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO TIOBE/ICHUS;

®  CrIIOCOOHOCTH OIICHMBATH CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEUICHHUS, OPUEHTHPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

® OCO3HaHHE JUYHOTO BKJIAJa B IOCTPOCHHE YCTOMYHBOTO Oy IYILIErO.

3CTETHYECKOr0 BOCIIUTAHMSA:

®  SCTETHYECKOE OTHOIIEHUE K MUPY, BKIIIOUYAsl 3CTETUKY HAyYHOTO TBOPUECTBA, IPUCYIIETO
¢duznyeckoil Hayke.

TPYAOBOr0 BOCIIUTAHUA:

e UHTEpPEC K pa3iIuyHbIM cdepaM MNpoPEeCcCUOHATbHONU JEATEIbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMCHHE COBEpPIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30OBaHHIO B 00JacTH (U3UKU Ha
MPOTSHKEHUU BCEH )KU3HU.

IKOJOTHYECKOr0 BOCTIMTAHUSA:

e c(hopMHpPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTyphbl, OCO3HaHHE TIJI00AJIBHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

¢ [UIAHMPOBAaHHE MU OCYILIECTBIICHHE JIEHCTBHI B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHUS
LeJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

® pacIIMpPEHHE OIbITa JACSITEIBHOCTH JKOJOTMYECKOW HAlpaBICHHOCTH Ha OCHOBE
UMEIOIUXCs 3HAaHUM 1o (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e chOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3HYECKON HAYKH;

® OCO3HaHHE IIEHHOCTH Hay4YHOH AESTeTbHOCTH, TOTOBHOCTD B MPOIIECCe N3YUEHUS PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HUCCIIEI0BATENIbCKYIO IEATENbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

METAINPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE HeHCTBUS

ba3oBble JJoruyeckue AeMcTBUA:

®  CaMOCTOSATENTHHO (OPMYIUPOBATh M AKTyaJU3HPOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

L] OHpe,Z[G.HSITB Oeian ACATCIbHOCTH, 3aaBaThb HapaMeTpBI nu KpI/ITepI/II/I HUX OJOCTUKCHUA,

® BBIABIATH 3aKOHOMEPHOCTH M TPOTUBOPEUMS B PAcCCMATPUBAEMBIX (U3NUECKUX
SIBIICHUSX

e pa3pabarelBaTh IUIAH pELICHHS NpodiaeMbl ¢ Y4ETOM aHAIU3a  HMMEIOLIUXCS
MaTepHAIbHBIX U HEMATEPUAIBLHBIX PECYPCOB;



® BHOCUTh KOPPEKTHBBHI B ACSATEIBHOCTb, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLICHUBATh PUCKH IMTOCIEICTBUH JESITEIBHOCTH;

® KOOPJIMHUPOBATH U BBINOJIHATH PabOTy B YCIOBHSIX PEATBHOTO, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

®  pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

® BIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMH IMOHSATHUSMHU M METOIAAMH (PU3NUICCKOM
HAYKU;

e BIAJCTh HaBbIKAMH Y4eOHO-HCCIIEA0BATEIbCKOM U MPOEKTHON NIEATEIbHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB pelIeHHs 3a1au
(U3UYECKOTO COACpKAHUS, MPUMEHEHHUIO PAa3IMIHBIX METOI0B MTO3HAHMUS;

® BJIAJETh BUJAMM JEATEIbHOCTU MO IMOJYYEHUIO HOBOTO 3HAHHUS, €r0 MHTEPIpPETALNH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpPH
CO3/IJaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (DU3UKH;

® BBIABJIATh I[PUUYUHHO-CICJACTBEHHBIE CBS3M U AKTyaJIU3UpOBaTh 3aJadyy, BbIJBUIaTh
TUIOTE3y €€ pelIeHMs, HaxOAuUThb AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PEIICHMUS;

®  aHAJIM3UPOBATH IIOJYYEHHBIE B XOJI€ pEIIECHUS 3aJadyd pPe3ybTaTbl, KPUTHUYECKU
OIICHUBATDH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

e cTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4yu B 0Opa30BaTENbHON NEATEIHHOCTH, B
TOM YHUCJIE IPU U3YYCHUH (PU3UKU;

®  J1aBaTh OLICHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTh 3HaHUA M0 (PU3UKE B IPAKTHUUECKYIO 001aCTh KUZHEACSATENbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]aUH, TOMYCKAIOIINE ATbTepPHATUBHBIC PELICHUS.

Pabora ¢ nnopmanmei:

®  BJAJETh HABBIKAMU MOJY4YCHUS] HHPOPMAIMH (PU3NUECKOTO COAECPKAHUS U3 UCTOUYHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CHUCTEMATHU3alUI0 U
MHTEPIIPETANIO UHPOPMALINK Pa3IMYHbIX BUIOB U (HOPM MPE/ICTABICHHUS,

®  OIEHUBATh IOCTOBEPHOCTh UH(POPMAIIUY;

®  JCIOJIb30BaTh CpEACTBa WH(MOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a/Jad C COOJIOJEHUEM
TpeOOBaHUI IPTOHOMUKH, TEXHUKH 0€30MacCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
THUYECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30MaCHOCTH;

® Cco37aBaTh TEKCThl (DU3UYECKOTO COJEpKaHUs B Pa3NIUYHBIX (opmarax ¢ yd€Tom
Ha3HayeHWs WHGOpPMAllMM © I1EJNEeBOM ayAWTOpPHH, BBIOUpas ONTUMAIbHYIO (GOpMy
MPEJICTaBICHUS U BU3YyaIH3aI1H.

KoMmyHnKaTHBHBIE YHHBepCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

®  OCYUIECTBIIATH OOIIEHUE HA YPOKaxX (PU3UKU U BO BHE-YPOUHOH J€ATEIbHOCTH;

®  pacro3HaBaTh MPEANOCHUIKH KOHMDIUKTHBIX CUTYallMi U CMATYaTh KOH(MDIUKTHL;

e pa3BEPHYTO U JIOTUYHO H3Jaratb CBOK TOYKY 3pPEHHUS C HCIOJb30BAHHUEM S3bIKOBBIX
CPEICTB;

® [IOHMMAaTh U UCIOJB30BaTh MIPEUMYILIECTBA KOMaHAHON U UHINBUIyaJIbHOU pabOTHI;

e BBHIOMpATh TEMATUKY U METOAbl COBMECTHBIX ACHCTBHI ¢ y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JeHa KOJIEKTUBA;

e [pPUHUMATh LEIM COBMECTHOM MAESATENbHOCTH, OPraHU30BBIBATH U KOOPJIWHUPOBATH
JEUCTBUA IO €€ NOCTHKEHUIO: COCTAaBIATH IUIAH JACHUCTBUM, PACHPENCISTh POIU C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOThI;



®  OIICHMBATh KaYECTBO CBOETO BKJIAJA M KAXKJIOTO YUYACTHHKA KOMaH/bI B OO pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

e [peaaratb HOBBIE MPOEKTHI, OLIEHUBATh WACH C MO3UIMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

® OCYLIECTBJISTh IO3UTUBHOE CTPATETMYECKOE I[IOBEJCHUE B PAa3IUYHBbIX CUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

®  CaMOCTOSITENIbHO OCYLIECTBISATH IO3HABATENFHYIO JEATENLHOCTh B 00JaCTH (PU3MKH U
ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;

®  CaMOCTOSITEJIbHO COCTaBIIATH IUIAH PELICHUs PACUYETHBIX M KAYECTBEHHBIX 3aj]ad, IUIaH
BBIMIOJTHEHUSI TMPAKTUYeCKOoW paboThl € Y4ETOM HUMEIONIUXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

®  J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

®  pacimupATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

e JieNlaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

®  OIEHUBATh MPUOOPETEHHBIN OIIBIT;

e cmocoOcTBOBaTh (OPMUPOBAHUIO U TMPOSBICHUIO SPYIUINH B 001acTH (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPO.JIb, SMOIHOHAJIbHBIH HHTE/JIEKT:

® J1aBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIESATEILHOCTh, OILICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

®  BJAJIETh HABBIKAMU MO3HABATEIILHOU Pe(IEKCUM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN
Y MBICJIUTEIBHBIX MPOIIECCOB, UX PE3YJILTATOB U OCHOBAHUM;

®  HCIOJIb30BaTh MPHUEMBI peIEeKCHUU A OLIEHKH CUTYalluH, BEIOOPA BEPHOTO PEIICHUS;
YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATD PEIICHUS TI0 UX CHUKEHUIO,
MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEITEILHOCTH;
MPUHUMATH ce0s1, TOHMUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATN3€ PE3YJIHTATOB JIEATEIbHOCTH;

e TIpU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLIUOKHU.

B mporecce nocTmKeHHUST TUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOTpPamMMbl MO (pu3MKe st
YPOBHSI CpeAHero oOIIero o0pa3oBaHus y OOyYaIOUIUXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
WHTEJJIEKT, MPEANoIaraonui chopMUpPOBaHHOCTD:

®  CaMOCO3HAHHS, BKJIFOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE,
BHJICTh HAIMPaBJICHUS PAa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

e  caMoOperyiupoBaHusl, BKJTFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIIOCOOHOCTh aJalTUPOBATHCA K OSMOIMOHATHHBIM
W3MEHEHUSIM U TIPOSIBIATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

e BHYTPEHHEM MOTHBAILIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JIOCTHKEHHUIO LEIH U YCHEeXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATH, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

e OMMATHH, BKIIOYAIONIIEH CMOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSHUE JIPYTHX,
YYHUTBIBATh €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

®  COIMAIBHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHUS C IPYTHMH
JIOIBMU, 3a00TUTHCSI, IPOSIBIISATE HHTEPEC U pa3pemiaTh KOH(IUKTHL.

I[MPEAMETHBIE PE3YJIbTATBI



K xoniy o0yuenus B 10 knacce npenMeTHbIE Pe3yIbTaThl HA YIIyOIEHHOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIUXCS YMEHUI:

® [OHUMAaTh poOJb (UBUKK B DSKOHOMUYECKOH, TEXHOJOTUYECKOH, 3KOJIOTMYECKOH,
COLMAIBHOM M O3THYECKOM cdepax MAeATeNbHOCTH YENOBEKa, pojb U MecTo (U3MKH B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpA, 3HAYCHUE OIMCATEIIBHOW, CUCTEMaTU3UPYIOLIEH,
OOBSICHUTEIbBHOM W IPOTHOCTUYECKOM (QyHKIMI (u3nueckod TeopuH — MEXaHHKH,
MOJICKYJISIpHOW (U3UKA M TEPMOJUHAMUKH, POJb (PHU3MUECKOW Teopuu B (HOPMUPOBAHHU
IpeACTaBIeHU 0 (PU3NYECKON KapTHHE MUPA;

®  DPa3IMYaTh YCIOBUS MPUMEHMMOCTH MOJeNel (PU3UYECKUX Tel U MPOIECCOB (SBICHUN):
UHepIHManpHas cucTteMa OoTcuéra, aOCONIOTHO TBEPAOE TEJNO, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TMaJeHHe, aOCOMIOTHO ympyras aedopmarus,
abCoMIOTHO ympyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENM Ta3a, XHUIKOCTH U
TBEPAOro (KPUCTAIJIMUECKOro) Tela, WJeadbHbId Ta3, TOYEUYHBIH 3aps], OJHOPOIHOE
ANEKTPUYECKOE T0JIE;

e pa3nuyaTh ycioBUsA (IpaHMIbI, OOJIACTH) MNPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
IOHUMAaTh BCEOOIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTh MCIOIb30BAHUS
YaCTHBIX 3aKOHOB;

®  AHANU3UPOBATh M OOBSCHATH MEXaHUYECKUE MPOLIECCH] U SIBJICHUS, UCII0JIb3Ys] OCHOBHbBIE
HOJIOKEHHUS W 3aKOHbl MEXAaHHUKHU (OTHOCHUTEIBHOCTh MEXAaHMYECKOI'O JABMKEHHS, (HOpMYJbl
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBI)KEHHUS, HpeoOpa3zoBaHusi [amwies Ui CKOPOCTH U
nepeMenieHys], 3akoHbl HbroTOHA, NMPUHLMII OTHOCHUTENBHOCTH ['anmmies, 3aKOH BCEMHMPHOIO
TATOTEHUS, 3aKOHbI COXPAHEHUS UMIIyJIbCa U MEXAHUYECKOW SHEPruH, CBS3b pabOThl CHUJIBI C
U3MEHEHHEM MEXaHWYEeCKOM SHEpruM, YCIOBHS paBHOBECHs TBEPAOro Teja), MPH 3ITOM
UCIIOJIb30BaTh MaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUSI MPUMEHHUMOCTH
Gu3nUecKux 3aKOHOB: MpeoOpa3oBaHuil [ammies, BTOpOro M TpeThero 3akoHOB HpIOTOHa,
3aKOHOB COXPaHEHMsI UMITYJIbCa U1 MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

®  aHANU3UPOBaThb U OOBSICHATH TEIUIOBBIE NMPOLECCHl M SIBICHUS, UCHOJIb3Yys OCHOBHbBIE
nonoxeHnns MKT M 3akoHBl MOJEKYJISpHOW (U3MKM U TEPMOAMHAMUKHU (CBSA3b JaBJICHUS
WJICATIbHOTO Ta3a CO CPEIHEN KMHETUYECKOW SHEPruel TEIUIOBOrO JIBMKEHUSI U KOHIEHTpALHeH
€ro MOJIEKYJI, CBSI3b TEMIIEpaTyphbl BELIECTBA CO CPEAHEW KMHETUYECKOW DHEPrHEH TEIIOBOTO
JBUKEHHSI €ro YacTHIl, CBSI3b JABJICHUS WJICANBHOTO ra3a C KOHIIEHTpalell MOJIeKyll W €ro
TeMIEepaTypoil, ypaBHeHne MenaeneeBa—Knanelipona, nepBblii 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHMsI SHEPIMM B TEIUIOBBIX IIpoleccax), INPU 3TOM HCIOJIb30BaTh MaTeMaTHUECKOe
BBIDQXCHHE 3aKOHOB, YyKa3blBaTb YCJIOBHMS IPUMEHMMOCTH ypaBHeHUs MeHeneeBa—
Knaneiipona;

®  AHANU3UPOBATH M OOBACHATH AIIEKTPUUYECKHE SIBICHHS, UCIIOJIb3Ys] OCHOBHBIE MOJI0KEHUS
U 3aKOHBl JJIEKTPOAVMHAMUKHM (3aKOH COXpPAHEHMs SJIEKTPHUUYECKOro 3apsaa, 3akoH KysoHa,
MOTEHLHATBHOCTh 3JIEKTPOCTATUUECKOTO OIS, IPUHLUIT CYIEePIIO3ULIUU IEKTPUUECKUX TMOJIEH,
IIPY 3TOM yKa3blBasl YCJIOBUSI IMPUMEHUMOCTH 3akoHa KynoHa, a Takke MPaKTUYECKH BaXKHbIE
COOTHOHIEHUS: 3aKOHBI OMa U1 y4acTKa LENH W JJI1 3aMKHYTOM 3JIEKTPUYECKOM LIENH, 3aKOH
Jbxoyns—Jlenna, npasuna Kupxroda, 3axonst @apazaes 1is 27IEKTPOIIN3a);

e ONHUChIBaTh (U3MYECKUE TMPOIECCHl U SBJICHHS, MCIOJB3Yys BEIUYUHBL NEpeMenieHue,
CKOPOCTb, YCKOpPEHHME, HMITYJIbC Te€la M CHUCTEMBbI TeJ, CHJIa, MOMEHT CHWJIbl, JaBJICHUE,
NOTEHIMAJbHAs HSHEpPrus, KUHETHUYEeCKas SHEprusi, MeXaHWdeckas »HHeprus, pabora CHIIBI,
LIEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIA TSKECTH, CHJIA YNPYTOCTH, CHJIA TPEHUS, MOLIHOCTD,
SHEprusi B3auMoJeicTBUA Tena c 3emuéil BOMM3M €€ TOBEPXHOCTH, SHEPrHs YIpyrou
nedopmaruu MPYKUHBI, KOJIWYECTBO TEIUIOTHI, a0COJIFOTHAs TeMIeparypa Teia, pabora B
TEPMOJIMHAMHKE, BHYTPEHHSS SHEpPrus HICIbHOTO OJHOATOMHOIrO rasa, padoTa HIeaqbHOIro
rasa, OTHOCUTENIbHAas BIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEMJIOBOrO JIBUTAaTENS;
AIIEKTPUYECKOE I10JIE, HAMPSKEHHOCTD AJIEKTPUUECKOI0 MOJIs, HANPSKEHHOCTD OIS TOYEUYHOTO



3apsiia Wik 3apsHDKEHHOTO 1Iapa B BAaKyyMe U B JUAJIEKTPHUKE, MOTEHIMAI 3JIEKTPOCTATUYECKOTO
MOJISI, PA3HOCTh IMOTEHUUAJIOB, IEKTPOJABHKYILAS CUJA, CHJa TOKA, HANPSHDKEHUE, MOIIHOCTH
TOKAa, JJIEKTpUUYECKass EMKOCTb IUIOCKOIO KOHACHCATOpa, COIPOTHUBIICHHE YydacTKa LENH ¢
MOCJIEIOBATEIbHBIM U NAPAJUIEIIbHBIM COEAMHEHUEM PE3UCTOPOB, SHEPTHS JIEKTPUUECKOTO MO
KOH/JIEHCATOopa;

® O00BACHATH OCOOCHHOCTH MPOTEKAHUSI (PU3NUECKUX SIBICHUN: MEXaHUYECKOE JIBHKEHUE,
TEIUIOBOE JIBM)KEHHE YACTHIl BEIIECTBA, TEIJIOBOE pPAaBHOBECHE, OpPOYHOBCKOE JIBIKEHHE,
mubdy3us, ucnapeHue, KUNEHHE U KOHJEHCAllMs, I[UIaBJIeHHE U  KpUCTAJLTU3alus,
HAIpPaBJIEHHOCTh TEIUJIONEPENayu, 3JICKTPU3aLUs TeJ, SKBUIOTEHUUAIBHOCTh IOBEPXHOCTHU
3apsYKEHHOI0 MTPOBOJIHUKA;

® TPOBOJUTH HCCIICAOBAHHE 3aBHCUMOCTH OJHON (PU3UYECKON BEIMYUHBI OT JAPYrod C
UCIIOJIb30BAaHUEM TIPSMBIX W3MEPEHHM, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3yNnbTaThl MOMYYEHHOW 3aBHUCUMOCTH (DU3MUYECKUX BEIWYMH B BUAEC TIpadUKOB C YYETOM
a0COJIIOTHBIX MOTPELTHOCTEN U3MEPEHUH, AeTIaTh BHIBOAbBI 110 PE3YJIbTaTaM MCCIIEI0BaHUS;

® T[POBOJUTH KOCBEHHbIE H3MEPEHUS (U3MUECKUX BEIMYUH, MPU O3TOM BBIOUPATH
ONTUMATBHBIA METOJI W3MEpPEHUs, OLIEHWBATh Aa0COJIOTHBIE U OTHOCUTENIbHBIE MOTPEHIHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

® [IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMITOTE3bI: IIAHUPOBATH SKCIEPUMEHT,
co0upaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAIM3UPOBATh MOJIYYEHHBIE PE3yJIbTaThl U JeNaTh
BBIBOJI O CTaTyce NPEI0KEHHONW TMIIOTE3bI;

e coOmogaTh MpaBWiia 0€30MacHOro TpyJda IMpH MPOBEACHUH HCCIEJOBAHHUNA B paMKax
yu4eOHOro  SKCIEepUMEHTa, TMpakTUKymMa ¢  Y4eOHO-HCCIEAOBATEIbCKOM H  MPOEKTHOU
JESITEIBHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOpaTOpHOro 000py10BaHuUs;

e pemiath pacu€THBIC 3a7]a4M C SIBHO 3aJ]aHHOW M HESIBHO 33JaHHON (pU3NUECKON MOJAEINBIO:
HAa OCHOBAaHWHW aHajN3a YCIOBUS OOOCHOBBIBATH BBIOOp (pU3MUECKONW MOMAENH, OTBEyarolIeit
TpeOOBaHUSIM 3a7a4yd, TPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThI
bu3NYeCKUX TEOpU TMpU HCIOJB30BAHMM MAaTEMaTHYEeCKHMX METOJOB pEIIeHUs 3ajad,
MPOBOJIUTh Pacy€Thl HAa OCHOBAaHWUU WMEIOIIMUXCS JAaHHBIX, aHAJTU3UPOBATH PE3YNbTAThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YJIbTATOB;

e pemaTh KauYeCTBEHHbBIE 3aJla4yM, TPEOYIOIIHNE MPUMEHEHUsI 3HAHUW M3 Pa3HBIX Pa3feiioB
Kypca (QU3HKH, a TaKXKe HHTETpAllMd 3HAHUN W3 APYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPaUBAaTh JIOTMYECKYIO LIETIOYKY pPACCYXACHUH C OMOpOl Ha M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (DU3UYECKHUE SBIICHNUS,

®  ICIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB PAOOTHI
W3MEPUTEIIbHBIX MPUOOPOB, TEXHHUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;

® PUBOAUTH MPUMEPHI BKJIAJa POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B 00BCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

®  aHAIM3UPOBATH U OIEHUBATH MOCIEACTBUS OBITOBOM M TTPOM3BOJACTBEHHOM JESITEIBHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUYECKUMU TMPOIECCaMH, C TO3UIIMA IKOJIOTHIECKOW 0€30MmacHOCTH,
MPEACTABICHUI O pallMOHAIIBHOM HPHUPOAOINOIb30BAHUM, a TAKXKE Pa3syMHOM HCIOJIb30BaHUU
JTOCTYKCHU N HAYKH M TEXHOJIOTHH TS JATBHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;

® MPUMEHATH pa3InuHbIe cOcOObI PaboThl ¢ MHPOpPMAIHEeH (HU3MUECKOTO COAEPIKAHUS C
WCIIOJIb30BAaHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJIOTUM, TMPH 3TOM HCHOIb30BaTh
COBpeMEHHBbIE WH(OPMAIMOHHBIE TEXHOJIOTHU JUIsl TIOWCKA, MepepabOoTKH W TPEabsIBICHUS
yueOHOM ¥ HAYYHO-TIOMYJSIPHOW WHGOpMAIUU, CTPYKTYPUPOBAHUS U HWHTEPIPETAINH
uH(pOpMalliK, TOJYYEHHOW U3 pa3jIMYHbIX HCTOYHMKOB, KPUTUYECKH AaHAJIU3UPOBAThH
MOJTy4aeMyr0 HH(POPMAIIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK U Ha OCHOBE aHaJM3a UCTOYHHKA HHPOPMAIIHH;



® [pPOSBIATH OPraHU3allMOHHbIE ¥  IIO3HABATENIbHBIE YMEHHUS CaMOCTOSTEIHLHOTO
NpUOOpeTeHUs] HOBBIX 3HAHMM B  TIpoOIecCe  BBINOJHEHHUS TPOSKTHBIX M y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

e paboTaThb B TpyHNe C HCHOJHEHHEM pA3IMYHBIX COIMAIBHBIX pPOJICH, IUIAHHPOBAThH
paboTy TpyNIbl, PAlMOHAIBHO PACHpPEAESATh AEATEIBHOCTh B HECTAHAAPTHBIX CHTYaIMSX,
aJICKBaTHO OIICHMBATh BKJIAJ KaXXJOTO M3 YYaCTHUKOB TPYIIBI B PEIICHHE paccMaTprUBacMoOi
poOJIEeMBI;

® T[pPOSBIATh MOTHBALMIO K Oyaymed mnpodecCHOHANbHOW — JESATEIBHOCTH  T10
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonity o6yuenust B 11 knacce npeMeTHbIC Pe3yIbTaThl HA YIIyOIEHHOM YPOBHE JAOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIUXCS YMEHUI:

® [IOHUMAaThb POJib PU3UKU B IKOHOMUYECKOM, TEXHOIOTMUYECKON, COLIMAIbHON U 3TUYECKOM
cdepax IesTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PM3UKH B COBPEMEHHOW HAYYHOUH KapTHHE MHUPA,
pOJIb  aCTPOHOMHUM B IPAKTUYECKOM [JEATEIIBHOCTH 4YEJIOBEKa U JajbHEHIIEM Hay4yHO-
TEXHUYECKOM pa3BUTHUH, 3HAUEHUE OIUCATEJIbHOM, CUCTEMAaTU3UPYIOLIEH, OOBSCHUTENbHON U
IPOTHOCTUYECKON (GYHKUUN (PU3NYECKON TEOpUU — 3JIEKTPOAMHAMHKH, CIIEHUAIBHOW TEOpHH
OTHOCHUTEJIBHOCTH, KBaHTOBOW (u3uku, ponb ¢Guzndeckoii Teopun B  (HOPMHPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTUHE MUpa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEACTABIECHUN O IPUPOJIE;

®  DPa3IMyYaTh YCJIOBUS MPUMEHUMOCTU MoJesiel (U3UYECKUX Tel U MPOLECcCOB (SBIECHUN):
OJTHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IOJIsl, FapMOHHMYECKHE KojeOaHMs,
MaTeMaTUYeCKU MasATHUK, WJI€ANbHBIA NPYKUHHBI MAasSTHUK, TapMOHMYECKHE BOJIHBI,
uealnbHbIil KojeOaTenbHBIH KOHTYp, TOHKas JIMH3a, MOJeleld aToMa, aTOMHOIO sjapa Hu
KBAHTOBOM MOJICITH CBETA;

® pa3nuyaTh ycioBUsA (TpaHMIBI, OOJIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTh MCIOIb30BAHUS
YaCTHBIX 3aKOHOB;

®  AHANU3UPOBaThb M OOBACHATH 3JIEKTPOMArHUTHBIE NPOLECCHl U SBICHUS, HUCIOJIb3YS
OCHOBHBIE TTOJIOXKEHUS M 3aKOHBI 2JIEKTPOJUHAMUKN U CHELUAIBHON TEOPUH OTHOCHUTEIBHOCTH
(3aKOH CcOXpaHEHMs DIEKTPUYECKOro 3apsnaa, cuia Awmmnepa, cuia JlopeHua, 3akoH
JIEKTPOMAarHUTHOW WHAYyKUMH, npaswio Jlenma, cBasp OJ[C caMOMHAYKIMHM B 3JIEMEHTE
AIIEKTPUYECKON IIEMH CO CKOPOCTHbIO M3MEHEHMs CHJIbI TOKA, MOCTYJIaThl CHEIHATbHON TEOpUU
OTHOCHUTEJIbHOCTH DWUHILITENHHA);

®  aHaJIM3UPOBATH M OOBACHATH KBAHTOBBIEC MPOIECCHI U SIBICHUS, MUCIOIb3Ys MOJIOKEHUS
KBaHTOBOHM ¢u3uku (ypaBHeHue DHHIITEHHA 11 PoTorddekra, mepBblil U BTOPOM MOCTYNIATHI
bopa, mnpuHIMNm cooTHOIEHUs HeomnpeaenéHHocTe ['ei3enOepra, 3akOHBI COXpaHEHUS
3apsI0BOIO M MacCOBOTO YHUCENI U SHEPTUU B SJAEPHBIX PEAKLMSX, 3aKOH PaJHOAKTHBHOIO
pacmnaza);

®  ONHUCHIBaTh (PU3UYECKUE MPOLECCH U SBJICHUS, UCIONB3Ys BEIMYUHBI: HANPSHKEHHOCTH
IIEKTPUYECKOTO IIOJIA, MOTEHIHAT 3JEKTPOCTATUYECKOIO TOJsA, Pa3HOCTh IOTEHIUAJIOB,
AIIEKTPOJBIIKYILAS CWJIA, WMHAYKIMS MarHUTHOTO IIOJIS, MarHUTHBIM TMOTOK, cuja Awmrepa,
WHAYKTUBHOCTb, JJIEKTPOJIBMKYIIAsl CHUJa CAMOMHIYKIMM, D3HEPrUs MarHUTHOIO IIOJS
MIPOBOJHMKA C TOKOM, PEISTUBUCTCKUN MMITYJbC, TIOJHAS YHEPIHsl, SJHEPTUs MOKOS CBOOOIHOMN
YaCTHIIBI, SHEPTHSI U UMITYJIEC (POTOHA, MACCOBOE YMCIIO U 3apsill siApa, SHEPTUs CBA3U SAAPa;

e OOBSACHATHP OCOOCHHOCTH TIPOTEKaHWS (DUIUYCCKUX SBJIICHUMA: DIIEKTPOMarHUTHAas
MHAYKIMS, CAMOMHIYKIIMS, PE30HAHC, HHTeP(QEPEHLUs BOIH, TU(PpPaKLus, JUCIEPCUs, MTOJIHOE
BHYTpEHHEE oTpakeHHe, (poTtoanekrpuueckuii a3pdext (potorddexr), anbdpa- u 6era-pacmaasl
A1ep, ramMma-usiaydeHue sjaep, (PU3MyYecKue HPUHLUIBI CIEKTPAIbHOIO aHajau3a U paboTh
na3epa;



®  OMNpENeNsITh HANpaBiICHUE WHIYKIWMA MArHUTHOTO MOJsl MPOBOJHHKA C TOKOM, CHJIBI
Awmmnepa u cunel JlopeHia;

® CTPOUTh W300paKEHUE, CO3/aBacMOe IIJIOCKUM 3€pKajioM, TOHKOH JIMH30HM, W
PacCUHMTHIBATh €r0 XaPAKTEPUCTUKH;

® [IPUMEHSTH OCHOBOIIOJAralOlIMe ACTPOHOMHYECKHE MOHSATHUSA, TEOPUU U 3aKOHBI JJIA
aHajau3a W OOBSICHEHUsA (U3HMYECKUX IPOIECCOB, MPOUCXOAANIMX B 3BE37aX, B 3BE3THBIX
CUCTEMaX, B MEXTaJaKTUYCCKOW Cpele; IBIKEHUS HEOSCHBIX TeJ, OBOJIONMUA 3BE3N U
Bcenennolii;

® [POBOJUTH HCCIICIOBAHUE 3aBUCHMOCTEH (DHU3MYECKHX BEIMYUMH C HCIIOJIB30BAHHEM
OPSIMBIX  U3MEPCHH, TMPU ITOM KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCHUPOBATH pPe3yabTaThl
MOJIYYCHHOW 3aBHCHMOCTH (PU3MYECKHX BEJIMYMH B BHUAC TPaQUKOB C y4ETOM aOCOJFOTHBIX
MOTPELTHOCTEN U3MEPEHUH, /1eJIaTh BHIBOIBI 10 PE3yJbTaTaM UCCIEAOBaHUS;

® TPOBOJIUTH KOCBEHHBIC HW3MEPEHHUS (U3UYCCKUX BEIUYMH, TNPU OSTOM BBIOMpATH
ONTUMAIBHBIA METOJI M3MEPCHHS, OIICHHUBATh a0COJIIOTHBIE M OTHOCHUTEIBHBIC MOTPEITHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

® [IPOBOJUTH OIBITHI MO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: MIAHUPOBATH SKCIIEPUMEHT,
coOupaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHBIE PE3yJIbTaThl U JeNaTh
BBIBOJ O CTaTyCE MPEUI0KEHHON THIIOTE3HI;

®  ONKCHIBATH METOJbI MOJTYYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHU;

e coOmomaTh MpaBwia 0OE30MacHOro TpyJaa MPH MPOBEICHUM HUCCIICOBAHHA B paMKax
y4eOHOr0  JKCIEPUMEHTAa, TMpaKTUKyMa M  y4eOHO-HCCIIEIOBATEIbCKOM H  MPOEKTHOM
JESTEIIbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U 1aO0OPaTOpHOro 000pyA0BaHUS;

e pemaTh pacyETHBIC 3aJ]a4YH C SIBHO 3a/IaHHOW M HESBHO 3aJaHHOUN (HPU3UYECKOI MOJEIBIO:
Ha OCHOBAaHMHU aHAIIM3a YCIOBUS BBIOMpATh (PU3WUYECKHE MOJENH, OTBEYAIOUIME TPEOOBAHUSIM
3a/1a4¥, MPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH H MOCTYJAThl (PU3HUUECKUX TEOPHI MpH
WCIIOJIb30BAHUM MAaTEMaTUYECKHX METOJOB PEIICHUS 3a7a4, TPOBOJUTh PacuéThl HA OCHOBAHUU
MMEIOIINXCA JIaHHBIX, AHAM3UPOBATH PE3YyJIbTaThl M KOPPEKTHPOBATH METOAbl PEUICHUs C
Y4ETOM TOTYYEHHBIX PE3yJIbTaTOB;

e pemiath Ka4eCTBEHHbIE 3a/1ayu, TPeOyrolre MPUMEHEHUs 3HAaHWW M3 Pa3HBIX pa3/ieioB
Kypca (U3HMKH, a TakKe HMHTErpalliyd 3HAHUN M3 JPYruX MPEeIMETOB €CTECTBEHHO-HAYYHOTO
[IMKJIA: BBICTPAMBATh JIOTHYECKYIO IIETIOYKY PACCYXKJACHHH C OMOpOMl Ha M3Y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUe SIBICHUS;

®  JCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JJI OOBSICHEHUS! OCHOBHBIX MPHHIIUIIOB PabOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;

® PUBOAUTH MPHUMEPHI BKJIAJa POCCUUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

®  aHAIM3UPOBATH U OIEHUBATH MOCIEACTBUS OBITOBOM M TIPOU3BOJACTBEHHOM JESTEIIBHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PM3MUYECKUMU TMPOIECCAMH, C TTO3UIIMA IKOJIOTHIYECKON 0€30TacHOCTH,
MPEACTABICHUI O pallMOHAIIBHOM MNPUPOAOIOIB30BAHUM, & TAK)KE Pa3yMHOM HCIOJIb30BaHUU
JTOCTYKCHU N HAYKW M TEXHOJIOTHH TS JAThHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;

® MPUMEHATH pa3InuHbIe COCOObI PabOThl ¢ MHPOpMaNHel (GU3UYECKOTO COJIEPIKAHUS C
WCIIOJIh30BAaHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJIOTHH, TPH AITOM HCIIOIH30BaTh
COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTUU I TOWCKA, MEepepaboTKU U TMPeabSBICHUS
y4eOHOW ¥ Hay4YHO-TIONMYJSpHOM WH(OpManuM, CTPYKTYPHUPOBAHHS W HHTEPHIpPETALUN
uH(pOpMaIlMK, TIONYYCHHOW U3 Pa3IMYHBIX HWCTOYHUKOB, KPUTUYCCKU AaHAIU3UPOBATH
MoJTy4aeMyro HH()OPMAITHIO U OIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIONITUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHUKA HHPOPMAIIHH;

® [IPOSIBIISITh  OPraHU3AIMOHHBIE W  [IO3HABATEJIbHBIE YMEHHUSA  CaMOCTOSITEILHOIO
npuoOpeTeHUsT HOBBIX 3HAHUKW B  TPOILIECCE  BBIMOJHEHUS TPOEKTHBIX U y4eOHO-
HCCIIEIOBATENLCKUX PadoT;



e paboTaTh B TPYIIE C HCIOJHEHHEM pA3IUYHBIX COLUATBHBIX pOJICH, TUIAHUPOBATH
paboTy TpyMIbI, PAalMOHAIBHO PACHPEICIATh NEATSIPHOCTh B HECTAHIAPTHBIX CHUTYAIUSX,
aJICKBAaTHO OIICHWBATHh BKJIAJl KAXKIOTO W3 YYaCTHHUKOB TPYIIBI B PEUICHUE paccMaTpUBaeMOi
poOJIEeMBI;

® T[pPOSBIATh MOTHBALMIO K Oyaymed mnpodecCHOHANbHOW — JESATEIBHOCTH  T10
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

No HanmenoBanue pasaesioB 4 TeM KoJunuecTBo 4acos eKTponHbIe (HHPOBLIE)
n/n NnporpamMmasI Bcero KonTpoiibu [MpakTuyeck o6pazon ag eIbHbIE pe cyl[)) CBI
ble padoThI ue padoThbl
Pa3znen 1. HAYUYHBIA METO/ IIO3HAHUSI TPUPO/IbI
1. .
1 HayuHb1if MeTOJT TO3HAHUS TIPUPOIBI 6
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
1 2. Kunemaruka 10 1
2.
5 JuHamuka 10
2. .
3 CraTtuka TBEpJOTO TEa 5 1
4 2. 3aKOHBI COXpPaHEHUs B MEXaHUKE 10 1
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
1 3 OCHOBBI MOJIEKYJISIPHOKHHETUYECKON TEOpUHU 15 1
2 Tepmoaunamuka. TennoBble MalIMHBI 20 1
3. ArperatHbie cOCTOSIHHS BemecTBa. Da3oBbie 14 1
3 MepPEX 0Bl
Hroro no pazneny 49
Pa3nen 4. JIEKTPO/IMHAMMUKA
1 4 DneKTpUYECcKoe ToJie 24 1
4. IToCTOSIHHBIN IEKTPUUECKUI TOK 24 1




3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazueny 54
Pazgen 5. PU3HUECKHA MIPAKTUKYM
1 > OusznuecKuii NpaKTHKyM 16 16
Hroro mo pazueny 16
PesepBHOe Bpemst 10
OBLIEE KOJIMYECTBO YACOB 10 170 16

[NPOT'PAMME




11 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NpOrpamMmbl Bcero Kontpos, Hpaxruyec odpa3oBaTejibHbIE
Hble pa0oTbl | KHe padoThl pecype
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruuTHO€ noJie 14
1.2 DNeKTpOMarHuTHas UHAYKLUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanunueckue KoneOaHus 10
2.2 DNeKTpOMarHuTHbIE KoJieOaHus 15
23 MexaHuuyeckue U 3JeKTPOMarHUTHHIE 10 1
BOJTHBI
2.4 Onrrka 25 1
Hroro mo pazueny 60

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

3.1 OcnoBel CTO 5 1
HTtoro no pazneny 5

Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynssipHO-BOITHOBOM AyaJIn3M 15

4.2 ®duszuka aToma 5

43 ®wu3nKa aTOMHOTO pa M 2JI€MEHTapHBIX 5

YaCTHI]
Hroro no pazneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3IUKU

12

Hroro no pasaeny

12

Paznea 6. PU3HUYECKHAN MPAKTUKYM




6.1 Du3HUeCKUil TPaKTUKYM 16 16
Hroro no pazueny 16
Paznen 7. OBOBIIAIOILIEE IOBTOPEHUE
CucreMmaruzanys 1 00001eHue

MIPEIMETHOTO COACPIKAHMSI U OTIBITA 15

JeSITeIbHOCTH, IPUOOPETEHHOTO TPU

u3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Ne Tema ypoka

KoanyecTBo 4acos

KonTpoibu

Bceero
ble padoThI

IIpakTHYeck
e padoThbl

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

®dusnka — GpyHIaMEeHTaJIbHAsI HAyKa O
pupoae

HayuHblii MeTOI TIO3HAHUS U METOBI
HCCIICT0BaHMS (U3HYCCKUX SIBICHHUI

OKCIIepUMEHT U TeOpHUs B Ipoliecce
3 no3HaHus npuposl. Habmonenue u
9KCIIEPUMEHT B (PH3HKE

4 CniocoObl u3mMepeHus: GU3NUECKUX BEIUYNH

AOCOITIOTHAA ¥ OTHOCUTEIIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN (PU3NICCKUX
BCIINYUH

MopenupoBanue B ¢pusuke. Poib u mecto

¢u3uku B pOpMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
JeATEIbHOCTH JIFOAEH

MexaHn4deckoe IBHKEHHUE. Cucrema

orcuera. OTHOCHUTEIIEHOCTE MEXaHUYECKOTO

JABHIKCHUA. HpHMaﬂ u O6paTHaﬂ 3aJa4du
MEXaHUKH

Pannyc-BekTop MaTepHaIbHON TOYKH, €70

MMPOCKIMU Ha OCU KOOpAHWHAT. TpaeKTopI/m.

[Tepememnenue. CkopocTh. X mpoeknuu Ha

OCH KOOpAUHAT

PaBHOMCpHOC HpﬂMOHHHCﬁHOC JABHIKCHUC.

9 ['padrueckoe onrcaHne paBHOMEPHOTO
NPSIMOJMHEIHOTO JABHYKCHUS




10

11

Ciio)keHue nepeMeIeHU U CKOPOCTEH.
Pewenne 3anau

PaBHOyCKOpEeHHOE NTPSIMOJIMHEITHOE
JBUKCHHE. 3aBUCUMOCTb KOOPAMHAT,
CKOPOCTH, YCKOPEHUS U IIyTU MaTepuanbHON
TOYKH OT BPEMEHHU.

12

13

['padmyeckoe onricanue NPsIMOIUHEHHOTO
JIBUKEHUSI C IOCTOSTHHBIM YCKOPEHUEM

CBo0OoiHOE MajieHue. Y CKOpeHue
CcBOOOHOIO Na/ieHusl. 3aBUCUMOCTh
KOOPJIWHAT, CKOPOCTH, YCKOPEHHUS OT BPEMEHHU
U uX rpaduku

14

15

16

JIBr>xeHue Tena, OpOIIEHHOro MO YIJIOM K
TOPU30HTY

KpuBonnHeiinoe nBrxenue. BHKeHHE 1O
OKPY’KHOCTH. YTJIOBasl U JIMHENHAs CKOPOCTb.
ITepuon u yacrora. LleHTpOCTpEMUTEIBHOE U
IIOJIHOE YCKOPEHHUE

KonTponbHas pabora no teme
"Kunemaruka"

17

ITepsslif 3akoH HetoToHa. HepumanbHble
cuctemsbl oTcuéra. [[puHIUIT OTHOCUTEITBHOCTH
IManunes. HenHepuuanbHble CUCTEMBI OTCUETA

18

Cuna. Bropoii 3akoH HproToHa.

19

Tpernii 3akoH HeroTOHA

20

[IpuHnmn cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMeHeHne 3aKk0H0B HproToHa

21

3aKOH BCEMUPHOIO TATOTEHUS.
OKBHUBAJIEHTHOCTh IPABUTAIMOHHON U
WHEPTHOU MaccChl

22

Cuna tsoxectd. 3aBHCUMOCTD YCKOPCHUSA
CBO60}1HOF0 naacHus OT BBICOTHI HaJQ




23

24

MOBEPXHOCTHIO IJIAHETHI U OT reorpapuueckoi
IIUPOTHI.

JIBrxkeHne HeOECHBIX Te U X
HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHU4€ecKasi ckopocTb. 3akoHbl Kemepa

Cuna ynpyroctu. 3akoH ['yka. Bec
tena.Bec Tena, IBIKYIIET0Cs C YCKOPEHHEM.

25

Cuna tpenus. [Ipupona u BUabI cuil
TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
y4€TOM CUJIbI COTIPOTHUBIICHUS CPEIIBI

26

27

JaBnenue. 'mapocraTiueckoe TaBicHUE.
Cuiia Apxumena

AOCOIOTHO TBEPAOE TEIIO.
[TocTynaTenbHOE U BpalaTeIbHOE TBUKCHIEC
TBEPJIOro Telia

28

29

30

MOMEHT CuiIbl OTHOCUTENIBHO OCH
BpaieHus. [lneqo cuibl

CroxxeHue Cui, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. YcnoBus
paBHOBECHS TBEPAOTO Tena. Buasl paBHOBECHS

Pemenue 3agau mo teme "J{mHamMuKa.
Craruka"

31

32

33

34

KonrtponbHas padora no reme "JluHamuka.
Craruxka TBepaoro tena'

Hmnynbc MaTepraibHOW TOYKH, CHCTEMBI
MaTepI/IaJ'II)HI)IX TOYCK. L[eHTp MaCC CUCTCMBbI
MaTepHaIbHBIX ToueK. Teopema 0 TBUKECHUU
[ICHTpa Macc

Nmnynbe cuiibl 1 UI3MEHEHNE UMITYJIbCa
Tena. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE

MoOMEHT uMITyJIbCa MaTEPHAIBHON TOYKH.




35

[IpencraBiaenue o COXpaHEHMH MOMEHTa
UMITYJIbCA B IIEHTPAIBHBIX MOJISX

Pemenue 3anau "3akoH coxpaHeHUs
uMInysabca"

36

Pabora cuiibl Ha MajaOM U Ha KOHEYHOM
nepemenieHnd. I'paguueckoe npeacraBieHne
paboThl CHIIbl. MOIIHOCTH CHJIBI

37

Kunernueckas sneprus. Teopema 06
W3MEHEHUU KUHETUYECKOU SHEPTUU
MaTepUaIbHOU TOUKH

38

39

[ToreHnuanbHbIC U HEMOTEHLUAIBHBIE
cuibl. [loTeHIIMambHAS SHEPTHS.
[TorennuanbHast SHEPIrUs yIpyro
nepOpMHUPOBAHHON NPYKUHBIL.
[TorennuanbHas SHEpPrus Tejia B OAHOPOIHOM
rpaBUTAIMOHHOM MoJie. [loTeHnmanpHas
SHeprus Tejla B IPaBUTALIOHHOM I10J1€
OJIHOPOAHOIO I1apa (BHYTPH U BHE I11apa).

Bropas kocMuueckas ckopoctb. Tperbs
KOCMHU4Y€ecKasi CKopocTb. CBsi3b pabOThI
HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTHU CHCTEMBI Tell. 3aKOH
COXpaHEHHsI MEXaHUYECKOI SHeprun

40

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHenue bepHyium aisa uieanbHOM
KUJKOCTH

41

42

KonTtponbHas pabota o Teme "3aKoHbI
COXpaHEHHUsI B MEXaHHKE"

Ocnosnble nonoxenuss MKT. Tuddysus.
BpoyHoBCKoO€E BUXKEHNE

43

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPABIX TeN. XapaKTep ABUKEHUS U
B3aMMO/ICHCTBHS YaCTHI] BELIECTBA




Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 1
KonuuectBo BemectBa. [locrosinnas ABorajipo
45 Temneparypa. TemnoBoe paBHOBECHE. 1
IlIkana Lenbcust
Pemienue 3amau no reme "Macca u pazmepbl
46 | wmonekyn (atomoB). KonndecTBo BeriecTsa. 1
ITocrosinnast ABorajpo."
Mogenb u1eanbHOro ra3a B MOJIEKYJISPHO-
KMHETUIECKOU TEOPUH: YaCTHUIIbI ra3a
47 JBUKYTCSL XaOTUYECKH U HE B3aUMOICUCTBYIOT 1
IpyT ¢ ApyroM. AOCOIIIOTHAS TeMIIepaTypa
(kana remmnepatyp KenbBuHa)
48 OcHoBHoe ypaBHeHnne MKT 1
CBs13b a0COTIOTHOI TeMIepaTypbl
49 TepMonHHaMI/quCKOﬁ CHCTEMBI CO cpenHein 1
KHHETUICCKOU dHEPTUEH IMOCTYIATEIHhHOTO
TEIUIOBOT'O JIBHXKEHUS €€ YacTHI]
50 YpaBuenue Menzeneesa-Knaneiipona. 1
Pemenue 3agau
I"azoBbIe 3ak0HBI. M30mponeccsl B
51 | wmaeanbHOM rase C MOCTOSHHBIM KOJIMYECTBOM 1
BEIECTBA
52 3akon JlambToHA 1
53 I'paduueckoe npencrapnenue 1
M30MPOIECCOB: U30TEPMa, U30X0pa, n306apa
54 Pemenne 3amau "OcHoBel MKT" 1
55 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110 1
teme "OcHoBbl MKT"
56 KonTtponbHas padora no teme "OCHOBBI 1
MKT"
57 TepmonuHamudeckasi cucTeMa. 3a/laHne 1

BHEIIHUX ycinoBul i T/ cuctemsl.




58

59

60

BHeuiHue v BHyTpEeHHUE TapAMETPHI.
ITapameTpsr T/ cucremsbl Kak cpegHue
3HAYEHHUsI BEJIMUMH, OUCHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.
CamonpounsBosibHas penakcaius T/ cuctembl
K TEIJIOBOMY PaBHOBECHIO

Mogenp uaeaabHOro ra3a B
TEPMOJIMHAMHKE. Y CJIOBHUS TPUMEHUMOCTH
3TOM MOACIH

YpaBuenne Menneneesa-Kitaneiipona u
BBIpQXEHHE VISl BHYTPEHHEH SHEPTruu

61

62

BeipaxkeHue 1715 BHYTpEHHEH dSHEprUn
OJJHOAQTOMHOI'O HJI€AJIBHOTO Ta3a.
KBa3ucrarnueckue U HECTATHYECKHUE
TIPOIECCHI

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Beruncnenue paboTsl 1o rpaduKy mpoiecca Ha
pV-auarpamme

63

Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepILEHHs pabOThI

64

65

KoHnBeknysi, TermonpoBoAHOCTb,
U3Iy4eHUe

KommuecrBo Temnorel. TennoéMKoCTh Tea.
VaenbHas U MOJISIpHAs TEMIIOEMKOCTH
BEIlECTBA. Y paBHeHHe Maliepa. Y nenpHas
TEIJIOTa CTOPAHUSI TOTLJIMBA

66

67

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaye

[TonsiTne 06 anuabaTHOM mpoIiecce.
IIepBblil 3aKOH TEPMOJAMHAMUKH




68

69

70

KosnyecTBo TEoThl U paboTa Kak Mephbl
U3MEHEHUs BHyTpeHHel sHepruu T/1 cucremsl

BTopoii 3aKOH TEpMOAMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoOpaTumocTh IpUpPOIHBIX IPOLIECCOB

[IpuHIMITBI AEACTBUS TEIJIOBBIX MALIWH.

KIIJT

71

72

Maxkcumanbroe 3aaueraue KITJI. Ilukn
Kapno

Pemenue 3amau mo reme "KIIJ[ TermoBbix
mamuH. [{ukin Kapuo"

73

74

DKOJIOTHYECKUE aCIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTareneil. TemnoBoe 3arps3HeHne
OKPYKarOILE CpeIbl

Pemenue 3amgau no reme "Tepmonunamuka.
TerioBble MaIIMHBL"

75

76

O06o0mIcHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teme "Tepmoaunamuka. TermtoBbie MamHb"

KonTposabHas padbora no teme
"TepmonuHamuka. TennoBble MalTUHBL"

77

[TapoobpazoBaHue 1 KOHACHCAIHSL.
Hcnapenne n kunenue. Y 1enpHas TEII0Ta
napooOpa3oBaHMs

78

79

HaCI)IHIeHHI)IG M HCHACBIIICHHBIC I1aphI.
KauecTBeHHas 3aBUCHMOCTD IIJIOTHOCTH U
JaBJICHUS HACBIMICHHOTO Iapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT 00BEMa
HACBIIICHHOTI'O I1apa. 3aBHCHUMOCTh
TCMIICPATYPhbI KUIICHUA OT JABJICHUA B
KHUAKOCTHU

BnaxxnocTs Bo3myxa. AGCoOTHAS U
OTHOCHUTEJIbHASI BIAKHOCTh




80

Pemenue 3anau "BnaxHocts Bo3myxa'

81

Teépnoe Teno. Kpucraminueckue u
amop(HbIe Terna. AHU30TPOIUS CBOWCTB
KPHUCTAIIJIOB

82

83

84

85
86
87

[InaBnenue u Kkpuctauuzauus. Y aeabHas
TerioTa miasienus. Cyomumanus

Hedopmaruu TBEpaOTO Tena. PacTskeHue
u cxkarue. Casur. Moayns FOnra. Ipenen
ynpyrux aedopmariuii

TeroBoe paclimpeHue KUAKOCTEN U
TBEPABIX Te. AHTAPMOHHU3M TETIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA

[TpeoOpa3zoBanue 3HEprun B Pa3zoBbIX
nepexoiax

YpaBHeHHE TEIUIOBOTO OaslaHca

Pemenue 3amau o reme "YpaBHeHue
TerioBoro daisanca"

88

89

90

[ToBepxHocTHOE HaTshKeHHE. Koaddunment
MMOBEPXHOCTHOT'O HATAXKCHUA. KaHI/IJ'IJ'ISIpHI)IG
ABJICHMS. J{aBlieHHEe 10 UCKPUBIEHHOMN
MOBEPXHOCTHIO KuaKkocTH. Dopmyna Jlannaca

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
®da3oBbIe IEpexobl"

KonrtponbHas padora no reme
"ArperatHble cocTOsIHUS BellecTBa. da3oBbie
nepexonbl”

91

92

DneKTpu3anus Tei U €€ MpOosiBICHUSI.
DnekTpuyeckui 3apsia. /IBa Buaa
ANEKTpUUECKuX 3apsaoB. [I[poBoaHMKH,
JUAJICKTPUKA U TTOJTYIIPOBOTHUKHI

DneMeHTapHBIN 3IEKTPUUYECKUI 3apsia.




3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

93
94
95

B3aumoneiictBue 3apsaoB. ToyeuHbie
3apsasl. 3akoH Kynona

Pemenne 3amgau no reme "3akon Kynona"

Onektpuueckoe noise. Ero neiictBue Ha
JIEKTPUUYECKUE 3aPsI/IbI

96

97

98

99

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[IpoOubiii 3apsan. JInHUM HANPSHKEHHOCTH
3JeKTpUYEeCcKOro nossti. OTHOpPOIHOE
IEKTPUYECKOE T10JIE

IToTeHIManbHOCTD DJIEKTPOCTATUYECKOTO
noJist. Pa3HOCTh NOTEHIIMATIOB ¥ HAIIPSKEHUE

[ToreHunanpHas SHEPrUs 3apsiia B
3eKTpocTaTuueckoM rnose. [loreHnnan
AEKTPOCTATUYECKOIO OIS

CBs13b HaPSKEHHOCTH T0JIS1 U Pa3HOCTU
MOTEHIUAJIOB JIJISl JJIEKTPOCTATUYECKOTO IOJIS

100

101

[IpuHUMIT CyNepIO3UIINH SITEKTPUUECKUX
noJjen

Pemenue 3amau mo reme "[lpuniun
CYNEPIIO3UINH JIEKTPUUECKHUX MOIei"

102

[Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsHKEHHON cdephl

103

ITose paBHOMEPHO 3apsKEHHOTO 110
00béMy 11apa. [Tosie paBHOMEpHO 3apsHKEHHOM
6eckoHeuHOM rockocTu. KapTuHb! TuHUIMA
HanpsH>KEHHOCTH ATUX TOJIEH U
HKBUIIOTCHIMAJIBHBIX TTOBEPXHOCTEMN.

104

105

[IpoBOJHUKY B BJIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3aps/I0B

JIMdIIeKTPUKY B DJIEKTPOCTaTUYECKOM IIOJIE.
JmsnexkTpudeckasi IPOHUIIAEMOCTh BELLIECTBA.




Konaencarop. D1eKTpoEMKOCTh

106 konmeHcaTopa. DIEKTPOEMKOCTh TUIOCKOTO 1
KOHJICHCATOpa

107 [TapayensHOE COSTMHEHNE KOHJICHCATOPOB 1

108 [TocnenoBarenbHOE COETUHEHUE 1
KOHJICHCAaTOPOB

109 DHeprus 3apsHKEHHOT0 KOHICHCATOpa 1

110 Pemenue 3anay no teme "Konaencarop" 1

111 JIBukeHue 3apsHyKEHHOW YacTULIBI B 1
OJIHOPOJHOM JJICKTPUIESCKOM T10JIe

112 Pe"meHHe 3a/1a4 1o TeMe "DIEeKTPUIECcKoe 1
nosne

113 Ot?'o61ueHHe U CHCTEeMaTHu3allys 3HaHUU 110 1
teMe "DnekTpuyeckoe nosue"

14 KonTtponsHas pabora no Teme 1

DnekTpuyeckoe noie"
Cuna Ttoka. [TocTossHHBIN TOK. Y Cl0BUA

115 cymecTBOBaHUS NOCTOSTHHOTO AJIEKTPUYECKOTO 1
TOKa

116 HcTtounuku Toka. Hanpsokenne u 31C 1

DNEKTPUIECKOE COMTPOTUBIICHHE.

3aBUCHUMOCTh COMTPOTUBIIECHUS OJJHOPOTHOTO

117 mpoBoJHMKA OT €ro JJIMHBI U TIOIIA N 1
MOTIEPEYHOT0 CeueHus. Y IeJIbHOoe
COIPOTHBIICHUE BEIICCTBA.

118 3akon OMa I ydacTKa Iemu. 1

119 Pemenue 3'?)1at1 no TeMme'""3akoH OMa g 1
y4acTKa [enu

120 [TocnenoBarenpHOE, TapaIeTbHOE, 1
CMEIIAaHHOE COSTMHECHHE TIPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX AIIEKTPUICCKHIX 1

nenei. [Ipasuna Kupxroga




Pemenue 3anaud no teme "[lpaBuna

122 1
Kupxroga."
PaboTa »IIeKTpUIECKOro ToKa. 3aKOH
123 1
Jxoyns —Jlenua
124 Pemenue 3amau no treme "3akon Jxoys- 1
Jlenma"
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.
125 | TernoBast MOIIIHOCTh, BbIIEIIEMas Ha 1
pe3ucrope
Pemenne 3amaa no reme "MOIIHOCTD
126 " 1
AJIEKTPUIECKOTO TOKA
197 O/1C u BHyTpEHHEE CONPOTUBIICHNE 1
HCTOYHHKA TOKA
128 3akon OMa 715 OJTHOM (3aMKHYTOM) 1
AIEKTPUYECKOHN LETH
129 Pemenne 3amaua "3akon OMa 1151 HOJTHOMR 1
e
130 MoIHOCTh HCTOYHHKA TOKA 1
131 KopoTkoe 3amblkaHue 1
132 KonzaeHncarop B 11enu NOCTOSIHHOTO TOKa 1
133 Pemenue 3amau "Konaencarop B nenu 1
IMOCTOSTHHOTO TOKa"
134 Pemenue 3amau nmo teme "IlocTOSTHHBII 1
ANEKTPUIECKUIN TOK"
Pemenne 3amau no Teme "llocTostHHBIN
135 N " 1
AIIEKTPUIECKUI TOK
136 Pemenue 3amau nmo teme "IlocTOSIHHBIIH 1
AIEKTPUYECKUI TOK"
O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
137 . " N 1
TeMe "[10CTOSHHBIN PTEKTPUUECKUN TOK
138 KonTponbHas padboTa 1mo Teme 1




"[ToCTOAHHBIN NEKTPUUECKUN TOK"

139

140

OneKkTpudecKas IpOBOJUMOCTb Pa3InYHbIX
BELIECTB. DJIEKTPUUECKUM TOK B MeTa/lIax. .
3aBUCUMOCTb COIPOTUBIIEHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DIEKTPUUECKUN TOK B DIICKTPOJIUTAX.
DNEeKTPOIINTHYECKAs TUCCOIHALTHSL.
Onextponun3. 3akoHsl Papajes s
IIEKTPOJIU3a.

141

142

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSTENLHBINA U HECAMOCTOSATEABHBIN
paspsia. PaznuuHbie TUMBI CAaMOCTOSTEIHLHOTO
paspsaa. Monnus. [Diasma.

DNEKTPUUECKUN TOK B BaKyyMe.
BakyymHble npu6opsl

143

144

145

[MonynpoBoauuku. CoOCTBEHHAS U
IPUMECHAs IPOBOJIUMOCTh MOIYIIPOBOAHHUKOB.
CaoiicTBa p—N-niepexoa.

[TonynpoBoiHUKOBBIE TPUOOPHI

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHue CUIIbl TOKA U HANIPSDKEHMSI B LIETIH
IIOCTOSIHHOT'O TOKA IPY ITOMOIIY aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB"

146

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKEHHUS C
LIEJIbIO OIIPENIETIEHUS] MTHOBEHHON CKOPOCTH"

147

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenune yCKopeHus Mpy NPSIMOJIMHEMHOM
PaBHOYCKOPEHHOM JIBUKEHUH I10 HAKJIOHHOU
IJIOCKOCTH"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yuenue nBmKeHUs Tea, OpOIIEHHOTO




TOPU30HTAJIBHO"

149

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3yueHure NBUKEHUS TeJa IO OKPY>KHOCTHU C
MOCTOSIHHOM 1O MOJIYJIFO CKOPOCTHIO"

150

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3MepeHue paBHOAEHCTBYIOIIEH CUIIBI IPU
JBIDKCHUH OpycKa 1Mo HaKJIOHHOM TUIOCKOCTH"
uiu "[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH
BPEMEHHU JIBUKEHHS OpycKa 10 HAKIOHHOU
IUIOCKOCTH Ha 3aJIaHHOE PacCTOSIHUE OT €ro
Macchl"

151

152

153

154

155

dusnueckuil NpaKTUKYM 10 TeMe
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B IIPYKUHE U PE3UHOBOM
o0pasie, ot ux aedopmarn"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue koappuienta TpeHus no
BEJIMYMHE YTIIOBOTO KO3 HImeHTa
3aBucumoctd FTp(N)"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue yCIIOBUN PaBHOBECHUS
TBEP/OrO TeJla, UMEIOIIETO OCh BpalleHHs "

Pu3nYecKuil TPAKTUKYM 110 TEME

"I/I3MepeHHe HUMITYyJIbCa TEJIa 110 TOPMO3HOMY
"

yTH
Pu3nYecKuil TPAKTUKYM 110 TEME
"U3ydyenue nzobapHoro mporecca"

156

157

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHou TemoéMKocTh"

Pu3NYecKuil TPAKTUKYM 110 TEME
"M3MepeHune yAeIbHOM TEII0THI IJIaBICHUS
apaa"




DuU3nYeCKui MPAKTUKYM 10 TEME
"Pacnipenienenyie pa3HOCTH [TOTEHIIMAJIOB

158 1 1
(HampspDKEeHHMS ) PU TTOCIIeIOBATEILHOM
COEIMHEHUH KOHJIEHCATOPOB"
PuU3NYECKUN IPAKTUKYM 110
159 | teme"UccienoBanue 3aBUCUMOCTH CHJIBI TOKA 1 1
OT HANPSDKEHUs! IJ1s1 JIaMITbl HaKaIuBaHus"
160 Pu3n4eCKuil IPAKTUKYM 110 TEME 1 1
Hab6mronenue amekrpoiauza”
161 O06o00mIcHNEe U CHCTEMAaTH3alNs 3HAHUH 110 1
teme "Kunemaruka'
162 O0o0011IeHrEe U CHCTEMATHU3aLKs 3HAHUH 110 1
teme "Iunamuka"
163 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110 1
teme "CTtaTuka TBep0ro Tena"
164 O06o00mIcHNEe U CHCTEMAaTH3alKs 3HAHUH 110 1
TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKe"
0O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
165 Teme "OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 1
teopun"
166 0O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110 1
teme "Tepmoannamuka. Ternosble MauHe!"
O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
167 Teme "ArperatHbie COCTOSIHUS BEIIECTBA. 1
Pa3oBble EPEXObI"
168 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 1
TeMe "DnekTpuieckoe nosue"
169 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110 1
teMe "l10CTOSAHHBIN INEKTPUUYECKUi TOK"
170 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 1
teMe "Toku B pa3inyHbIX cpeaax”
OBIIEE KOJIMYECTBO HACOB I10 170 16




[TPOI'PAMME




11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bceero Koutpoun IpakTiryec n3y{[leﬂml :)Iﬁl;l;I;OBaTeJILHLIe
Hble padoThI KHe padoThl pecypes
BzaumoneiicTBUE MOCTOSHHBIX MArHUTOB U
1  1pOBOJHMKOB C TOKOM. MarHuTHOE IOJI€. 1
['unore3a Amnepa
Bekrop MaruutHOM nHAyKuuu. [IpuHnun
2 | CyNeprHo3WIMH MarHUTHBIX mosel. JIunuum 1
MarHUTHON WHITYKITUU
3 MarnuTHO€e 1oJjie TPOBOHUKA C TOKOM. 1
OnbIT OpcTena
4 Cuna Ammnepa, e€ HanpaBlIeHUE U MOAYJIb 1
5 Pemenue 3agau 1
6 [Ipumenenue 3akoHa Amnepa. 1
DNEeKTPOU3MEpPUTENbHbIE TPUOOPHI
Cuna JlopeHnua, e€ HanpaBlIeHUE U MOYJIb.
7 | JIBukeHUe 3apsHKEHHOW YacTHIIHI B 1
OJIHOPOJIHOM MarHMTHOM I10J1€
8 Pemenne 3amaq 1
9 Pa6ota cuisl Jlopenna 1
1
0 Pemenne 3amaqa 1
1 MarsuTtHoe 10J1¢ B BEIICCTBE. 1
1 deppoMarHeTHKH, mapa- U TuaMarHeTUKN
1 OcHoBHbIE CBOCTBA (heppOMarHeTUKOB. 1
2 [TpumeHnenue peppoMarHeTHKOB
3 1 Pemenne 3ama4u no teme "MarautHoe moie" 1
1 Pemenne 3amay mo reme "Maraurtsoe mose" 1




SIBrIeHME NEKTPOMArHUTHOM UHAYKIWH.
[ToTok BekTOpa MarHUTHOM MHIYKIIUH

OJIC nnaykiuu

3aKOH 3JEKTPOMAarHUTHOM UHIYKIIUH
Qdapanes

Buxpesoe anexkrpuueckoe nosie. Toku Dyko

O/1C uHAYKIMU B JBUKYLIUXCS
IIPOBOJIHUKAX

Pemenue 3agau

[IpaBuio Jlenna

WupykTruBHOCTH. KaTyika WHIyKTUBHOCTH
B I[EMTU TIOCTOSTHHOT'O TOKA

Asnenue camonnaykiuu. IC
CaMOWHIYKIIHH

3Hepr1/151 MAarauTHOTI'O ITOJIA KaTyHIKH C
TOKOM. QHCKTpOMaFHI/ITHOG I10JIC

Pemenue 3agau

O060011eHre U cucTeMaTU3alus 3HaHU| 110
TeMe "DJIeKTpoIMHaMHUKa"

KonTponbHas pabota mo Teme
"JnekTpoauHaMuka'

Komnebarennuas cucrema. CBoOOIHEIE
kosebanus. ['apmMoHnYeckue KonebaHus

Knnemarnueckoe U TMHaAMHUYECKOE
OIMCaHUE KOJIEOATENbLHBIX IBUKEHUN




DHepreTudeckoe onucanue. BeiBoj
JTUHAMUAYECKOT0 OMUCAHUS TAPMOHHYECKUX
KOJIeOaHUH U3 UX IHEPTreTUYECKOTO U
KHHEMAaTHYECKOr0 OIMMCaHus

Awmrmutyna u $asza konebaHmii

[Tepuon u yactora konebanuit. [lepuon
MaJIBIX CBOOOIHBIX KOJIEOAHUHI
MareMaTtudeckoro MasTHuka. [lepuon
CBOOOJTHBIX KOJIEOAHU IPYKUHHOTO MasSTHUKA

3aryxatomue Kosnedbanus. BerHyX1eHHbIC
konebanus. Pesonanc

ABTOKOJICOaHUSA

Pemenue 3agau

Ypok-koHpepeHus "MexaHndeckue
KoJeOaHusl B My3bIKAJIbHBIX HHCTpYMEHTax"

O06o001IeHre U CHCTEMATH3aKs 3HAHUH 110
TeMe "Mexannueckue koneoanus"

DneKTpOMarHuTHBIE KOJICOaHusI.
KonebarenbHbIi KOHTYD

®opmyna Tomcona. CBsI3b aMIUTUTY b
3apsijia KOHJIEHCATOpa C aMIUTUTYION CHITBI
TOKa B KOJIe0aTeIbHOM KOHTYpe

3aKkoH COXPAHCHUA OHCPIUH B UACAIIbHOM
KoJIe0aTeIbHOM KOHTYpPC

3aTyxarIue NIEKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
3JIEKTPOMArHUTHbIE KOJIeOaHHsI

IlepemeHnHbIl TOK. Pe3uctop u koHAEHCaTOP
B ILIETIM IEPEMEHHOI0 TOKa




KaTymika HHIYKTHBHOCTH B LIEIH
MIEPEMEHHOTO TOKa

3axoH OMa 11 JIEKTPUYECKON Lienn
NepEeMEHHOT0 TOKa

MoOUIHOCTb IEPEMEHHOI0 TOKA.
AMIIIUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI
TOKA U HapsKEeHUs

Pe3onaHC B 2JIEKTPUYECKON LIETIH

Pemenue 3agau

WneanbHblif Tpanchopmatop.
[IpousBoncTBO, epeaya U NoTpediieHue
JIEKTPUYECKON IHEPTUU

DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE
aNeKTpo3Heprun. KyibTypa ucnonab3oBaHus
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU

Pemenue 3agau

Pemenue 3agau

O060061eHne U cucTeMaTU3alus 3HaHUu# 110
Teme "DIeKTpOMarHuTHbIe KojebaHus"

MexaHnnyeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHUYECKUX BOIH

CBolCTBa MEXaHUYECKUX BOJIH

3ByK. XapaKTepUCTUKH 3ByKa

Wudpa3syk u ynprpasByk. LllymoBoe
3arpsI3HEHUE OKPYKAIOIIEH CpeJIbl

Pemrenue 3agau




DJIEKTpOMarHuTHbBIC BOJIHBI. M3i1yuenue
3JEKTPOMArHUTHBIX BOJIH

DHeprus AMEKTPOMATHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

[IIxana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue 37eKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

[TpuHLIUIBI PAAMOCBS3U U TEJIEBUICHHUS.
Paguonokanus. D1eKTpOMarHUTHOE
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

Kontponbnas padota no teme "Konebanust
Y BOJIHBI"

Caert. 3aKOH MPSAMOJIMHENHOTO
pacnpocTpaHEeHUs CBETa

Pemrenue 3amau Ha mpuMeEHEHUE 3aKOHA
MPSIMOJIMHEHHOTO PacpOCTPAHEHHsI CBETa

Ortpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN [TOKA3aTeNb IIPEIOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxenue. IIpenenpHblil
YTOJ1 IIOJTHOTO BHYTPEHHETO OTPaKEHUS

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHOB
OTpaXXCHUSA U IIPCIIOMIICHHUS CBCTA

Xon nydent B mpusMe. Jlucnepceus csera.
CnoxxHbIid cocTaB O6emoro cera. L{pet

JInn3bl. @OKYCHOE PACCTOSHUE U
OIITUYECKAs CHJIA JIMH3BI

[TocTpoenue n300paXkeHNI B THH3AX U UX
cucTeMax. YBeINYEHNE JTNH3bI

Pemenue 3agad Ha mocTpoeHne




H306pa)KeHPII>'I, IMOJIy4a€MBbIX C ITIOMOIIBIO JIMH3

I';ma3 kak onTudeckas cucTema

Pewmenne 3anau. llpenensl npuMeHMMOCTH
TrE€OMETPUYECKOM ONTUKU

CKOpOCTB CBC€TAa U MCTOJbI €€ U3BMCPCHUS

Hucnepcus cera

WuTepdepenns ceera

KOFepeHTHHe WCTOYHMKHU. Y CIIOBUS
Ha6HIO)ICHI/I$I MAaKCUMYMOB U MUHUMYMOB

Pemenue 3agau

[Tpumenenne uHTEpHEpEeHIINN

Hudpaxius ceera

JudpakimonHas peméTka. Y cioBue
HaOJII01CHNUS TJIaBHBIX MAKCUMYMOB

Pemenue 3agau

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonsipusanus ceera

Pemrenue 3agau

CBETOBEIC SIBJICHHS B npuponae

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI 110
Teme "Onruka"




KonTponbnas pabota o Teme «OnTuka»

7
8 ['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
8 MEXaHUKH. 3aKOHBI JICKTPOIUHAMUKH U
MIPUHIUIT OTHOCUTEIBLHOCTH
8 [TocTynatel cieruanbHOM TEOPUU
9 OTHOCHUTEIBHOCTHA
[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAJL.
9 [IpeoOpaszoBanus Jlopenma. YcinoBue
0 NpUIMHHOCTH. OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJIeHne BPEMEHHU U
COKpAIIICHHUE JIJTUHBI
9 DHeprus U UMNYJIbC PEISITUBUCTCKOM
1 YaCTHUIIBI
9 CBsi3b Macchl C 3HEpPTrUel U UMITYJIbCOM
2 PENATUBUCTCKOM YaCTHUIIBI. DHEPTUS TIOKOS
9
3 PaBHOBeCHOE TETIIOBOE U3TyUeHUE
9
4 3akoH cMelennsa BuHa
9
5 T'unoresza M. IInanka o kxBaHTax. @OTOHBI
9
6 DHeprus U UMMyibc GpoToHa
9 ®otorddext. OnbiTol A. I'. Cronerosa.
7 3akonbl potorddexra
9 VYpasuenue DitHmreitHa 1151 hoTodPdekra.
8 "Kpacnas rpanuma" dotorddexra
9
9 Jasnenue ceera. OnwiThel [1. H. JIeOeneBa
1

00

BosHoBEIE CBOWCTBA YaCTHII




01

Bounbl nie bpoinsd. [[nuHa BosiHbI 1€
Bpoiinst u pa3mepsl 00J1aCTH JOKaIH3aUN
JBIDKYIICHCS YaCTUIIBI

02

03

KopnyckynspHo-BOTHOBOH Ayain3m

Judpakius 3JeKTPOHOB Ha KpHUCTaIax

04

Crnenuduka u3mMepeHu B MUKPOMUPE.
CooTHo1IeHUs HeonpeaeaEHHOCTEN
I'eitzenOepra

05

06

07

Pemenue rpaduyeckux 3amaq

Pemenue pacu€tHeix 3a1a4

Kontposnbnas padota mo temam: "OCHOBBI
CTO", "KopryckyJIsspHO-BOJIHOBOM Tyanu3m"

08

09

OMnBITHI TI0 UCCIICIOBAHUIO CTPOCHHUS aTOMa.
[Tnanerapuast Mmojens atroma Pesepdopaa

IToctynater bopa

10

11

12

Bunel criektpoB. CiekTp ypoBHEHN dHEprun
aToma BO0poJa

CrnoHTaHHOE U BBIHYXXJICHHOC U3JITYUCHUC
CBCTa

Jlazep

13

Hyknonnas monens siipa I'eitzenOepra-
WBanenko. 3apsii 1 MacCOBOE YUCIIO Apa.
N3otonsl. PanroakTMBHOCT

14

3aKoH paJiMoaKTUBHOTO pacmaja. CBolicTBa
WOHMU3UPYIOLIETo u3ydeHus. Biusuaue
PaaMOaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.




Ho3umerpust

15

DHeprus CBA3M HYKJIOHOB B sifipe. SlnepHbie
cuibl. JleexT Macchl sapa. SlnepHble peakiyu.
Snepusie peaktopsl. [Ipobiemsl ynpapisieMmoro
TEPMOSIEPHOIO CUHTE3a. DKOJIOTHUECKUE
aCTeKThl Pa3BUTHUS STCPHON SHEPreTUKU

16

MeTozbl perucTpanum 1 ucciae10BaHus
3JIEMEHTApHbIX YacTull. @yHIaMEHTaJIbHbIE
B3aUMOJIeHCTBUsL. bapuoHbl, ME30HBI U
nentoHsl. [IpencraBnenue o CtanaapTHOM
Mojiesid. KBapK-TiIt0OHHAs MOJIeIb aIpOHOB

17

®usuka 3a npeaenamu CTaHaapTHOU
Mozenn. TéMHas Marepus U TEMHAsI SHEPI L.
EnuHcTBO (hM3MYEeCKOi KapTHHBI MUPa

18

19

Dtarnbl pa3BUTHUS ACTPOHOMUU. 3HAUCHHE
aCTPOHOMHHU

[IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
O0OBACHEHHS PUPOIBI KOCMUYECKUX OOBEKTOB.
Metoabl aCTPOHOMUYECKUX UCCIEA0OBAHUI

20

CoBpeMEHHBIE ONITUYECKUE TEIECKOTIBI,
panuoTeNnecKonsl, BHeEaTMOC(hepHas
aCTPOHOMUS

21

22

23

24

Bun 3Bé3aH0ro Heb6a. Co3Besnus, spkue
3BE3/bl, TUIAHETHI, UX BUJUMOE JBUKECHHE

Comnreunas cucrema. Comnnaite. ConmHeunas
akTUBHOCTb. Mlcrounuk sHeprun CosHua u
3BE3]T

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKHU.
Jlnarpamma "cneKTpajabHbIM KJlacc —
CBETUMOCTB"

3BCSI[LI IJIaBHOM IIOCIEA0BaTEIbHOCTU




25

26

Buytpennee crpoenue 38€31. CoBpeMEHHBIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUU U
sBotouny CoJiHIA U 3BE3/. DTallbl )KU3HU
3BE3]

Muneunsiii [1yte — Hama I'anaktuka. Tunsl
rajyiakTukK. YEpHbIE ABIPHI B s/Ipax rajJakTUK

27

Bcenennas. Pacimpenue Beenennoid.
3akon Xa06mna. Teopust bonbmioro B3peiBa.
PenukroBoe nznmyueHue

28

29

MacmrabHas cTpykTtypa Beenennoii.
MeraranakTuka

Hepeménnpie mpo6iieMbl aCTPOHOMUU

30

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanne MarHUTHOTO TOJIsL TOCTOSTHHBIX
MarauToB" wiu "MccnenoBanue cBOUCTB
dheppomarnerukoB" wian "MccnenoBanue
JENUCTBUS IOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

31

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue cunbl Amiepa" win "M3yuenue
3aBUCHMOCTH CHJIBI AMIIEpa OT CHJIbI TOKA" MU
"OnpeneneHre MarHUTHON MHAYKLIHN Ha
OCHOBE U3MEpEHHUs cuibl Amnepa”

32

33

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue sSIBICHUS dJIEKTPOMArHUTHON
uHaykuuu" win "OnpeaeneHne HHIyKIUN
BUXPEBOI'0 MarHUTHOTO NOJIA"

Pu3nYeCcKuil IPAKTUKYM IO TEME
"UccnenoBanue sSBIEHUS CAaMOMHIYKIUU'" W
"COopka MOJIEIIH AJIEKTPOMArHUTHOTO
resepartopa”

Pu3HYECKU MIPAKTUKYM I10 TEME




34

35

36

"U3mepeHue neprojia CBOOOIHBIX KoJieOaHUH
HUTSHOTO U IPYKUHHOI'O MasiTHUKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue nepeMeHHOr0 TOKa Yepes
IIOCJIEZI0BATEIBHO COEIMHEHHBIE KOHEHCATOP,
KaTyuky u pesucrop" win "MccnenoBanue
pabOThI ICTOYHUKOB CBETA B IICTIH
MepEeMEHHOI0 Toka"

37

38

®dusnyeckuii MPaKTUKYM TI0 TeMe
"N3y4yeHue napameTpoB 3BYKOBOM BOJIHBI"

@uU3NYECKU IPAKTUKYM 110 TEME
"M3mepenue nokazaress npeaomMaeHus cTeksa”
nin "lIomyuenue u3o0pakeHus: B CUCTEME U3
IIJIOCKOTO 3€pKaJia U JIUH3bI"

39

40

41

42

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BEILECTBa (Ha MPUMEPE KUIKUX
muH3)" unn "M3mepenue GpokycHoro
paccTOsIHUS PACCEUBAIOIINX JINH3"

@uU3NYECKU NPAKTUKYM II0 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHIINH U
MoJisipu3anuu ceera”

@uU3NYECKU NPAKTUKYM II0 TEME
"OnpeneneHure UMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nose)"

@u3NYECKU IPAKTUKYM IO TEME
"N3mepenue nocrostHHoM 1l1anka Ha ocHOBe
uccnenoBanus potodddexra” wim




43

"MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepe3
CBETOJMO]I OT HanpsbKeHus"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CieKkTpa pa3peskeHHOTO
aTOMapHOI'0 BOAOPOJA U U3MEPEHUE
nocTostHHOW Punbepra"

44

45

46

47

48

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C
HCIOJIb30BaHueEM fo3umMeTpa" unu "U3yuenne
MOTJIONICHUST OeTa-4yacTUIl aTFOMUHIEM"

@uU3NYECKUN IPAKTUKYM 110 TEME
"Habaronenus 38€30H0T0 HEOA
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUIOKEHUHN IS
onpe/IeTICHUS TOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/Ms
CeBepHOro nojymapus u sipKue 3BE31b1" UIN
"Habmronenus B Teneckorn JIyHbl, TUTaHET,
TYMaHHOCTEH M 3BE3HBIX CKOTLICHUH"

O0o001IeHNEe U CHCTEMATH3alNs 3HAHUH.
Ponb pusmku u acTpOHOMHUHM B 3KOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLTUATLHOM M DTUUECKOM
chepax IeAaTeTbHOCTH YeJIOBEeKa

O060011eHre U cucTeMaTU3alus 3HaHUH.
Poinb 1 MecTO GU3MKU M ACTPOHOMHHU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O0600611eHre U cucTeMaTU3alus 3HaHUH.
Ponb ¢pusndeckoii Teopun B GoOpMUPOBAHUN
Mpe/ICTaBIeHUH 0 PU3NYECKON KapTUHE MHPA,
MecTO (U3UYECKOM KapTHUHBI MUpPa B 00IIEM
PSAYy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
IIPEICTaBICHUN O IPUPOAE

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI 110




49

TeMme "Kunematuka"

50

51

O060011eHre ¥ cucTeMaTh3alus 3HaHUH 110
Tteme "Kunemaruka"

O000111eH1E U CUCTEMATH3AaIUs 3HAHUH 110
teme "J{uHaMuka"

52

53

O0001IeHrEe ¥ cUCTEMATH3als 3HAHUN 110
teme "Craruka TBepAoro tena'

O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "3aKOHbI COXpAHEHHs B MeXaHUKe"

54

55

O000111eHME U CUCTEMATH3AaIMsl 3HAHUN 110
Teme "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN
teopun"

O000111eHME U CUCTEMATH3AaIMsl 3HAHUN 110
teme "Tepmonunamuka. TernaoBbie MaliiHbI"

56

O06o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe epexo bl

57

58

O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110
Teme "DnekTpuyeckoe mose"

O06001IeHre U cUcTEMaTU3aIHs 3HAaHUN 110
teMe "[1oCTOSHHBIN 27EKTpUUECKU TOK"

59

O060061eHne U cucTeMaTU3alus 3HaHUu# 110
teMe "Toku B pa3inyHbIX cpepax”

60

61

62

O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 110
Teme "MaruutHoe noie"

PeseprubIil ypok. O60061eHIE 1
CHCTEMATHU3alMs 3HAHUH 110 TEME
"DneKTpoMarHuTHas UHAYKIUs"

PeseprubIil ypok. O60061eHIE 1
CHCTEMATH3aLMs 3HAHUH 110 TeEME
"Mexannyeckue Konedanus"

PesepBubiil ypok. O600611eHIE 1




63

64

65

1

1

CHCTEMaTHU3alus 3HAHHI TI0 TeMe
"DneKTpOMarHUTHBIE KoJieOaHus "

PesepBHelil ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"MexaHuUYeCcKue U 3JEKTPOMAarHUTHbIE BOJIHBI"

PesepBHelil ypok. O000ICHHE 1
cucTeMaTus3anus 3Hagui mo treme "Ontuka"

66

1

PeszepBubIil ypok. O6001IeHIE 1
cucTeMaru3anus 3HaHui mo TemMe "OCHOBEI

CTO"
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1

PesepBHrlit ypok. O60011eH1E U
CUCTEeMaTH3alysl 3HaHUH 110 TeMe
"KopnyckynsipHO-BOIHOBOM gyannu3m"

68

69

70

1

1

1

PesepBHeIi ypok. O000IICHHE 1
cucTeMaTus3alnus 3Hagui mo teMe "dusuka
aroma"

PesepBHeIil ypok. O000IICHHE 1
chcTeMaTH3alMs 3HaHui 1Mo TeMme "dusuka
ATOMHOTO sI/Ipa U AJIEMEHTapHBIX YacTuilr"

PesepubIiil ypok. O6006111eHIE 1

cUcTeEMAaTH3allMs 3HAaHUM 0 TeMe " DIIEMEHTHI
acTpopu3uku"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

@usnka: 10 knacce: yueOHUK 0a30BbIi 1 yrinyOneHHslid ypoBau/ Mskwuies I'.51., Byxosies
b.b., Corckuii H.H.; mox penakuueii [TapdpentreBoii-7 uza.- M.: Ilpocsemenne 2020
Owusuka: 11 knace: yueOHUK 6a30BbIi U yriryOiaeHHblid ypoBau/ Msikuies I'.5., Byxosues
b.b., Yapyrun B.M.; nox penakuueii [TapdpentreBoii-9 nza.- M.: Ilpocsemenne 2021

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

®dusuka: 10 kiacce: yaeOHUK 0a30BbIN U yriTyOJIeHHBIH ypoBHU/ Msikumes I'.51., ByxoBies
b.b., Corckuii H.H.; mox penakuueii [TapdpentreBoii-7 uza.- M.: Ilpocsemenne 2020
®usuka: 11 knacc: yueOHUK 0a30BbIi U yriyOsneHHblil ypoBuu/ Msikumes I.51., ByxoBies
b.b., Yapyrun B.M.; nox penakuueii [lapdpentreBoii-9 uza.- M.: Ilpocsemenne 2021
®usuka. 10 kinace: dunaktuyeckue marepuaisl/A.E. Mapon, E.A. Mapoun-M.: Jlpoda, 2005
®wusuka .11 xnacc: JJunaktudeckue marepuansl/ A.E. Mapon, E.A. Mapon-M. : Jlpoda,
2005

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET
https://fipi.ru
Menuareka «IIpocBenieHus»
https://resh.edu.ru
®doxkchopa.py
https://skysmart.ru
http :// school - collection . edu . ru / - equnas kosekius [IOPoB
lesson.edu.ru
https://www.yaklass.ru
https://content.edsoo.ru/lab/subject/2/
http://markx.narod.ru/pic/ - pusuka B mkose
http://festival. 1september.ru/articles/ - ¢pectuBans negarornyeckux uaei
«OTKpPBITBII YPOK»
http://lwww.fizika.ru/ - caiit mis yaureneit QUMK 1 UX YUCHUKOB.
http://www.physics.ru/ - matepuaisi o Gpu3uKe.
Www . ege .edu.ru - uadopmaronHsiit mopran EI'D.
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